SPI NNI NG REEL CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clains priority under 35 U S.C. 119 to Japanese Patent
Application No. 2006-234876 filed on August 31, 2006. The entire disclosure
of Japanese Patent Application No. 2006-234876 is hereby incorporated
herein by reference. BACKGROUND OF THE I NVENTION Field of the Invention
[0002] The present invention generally relates to a spinning reel. Mre

specifically, the present i nvenglpINNﬂ\@ §8FEEQ,a spinning reel that is
mounted on a fishing rod, and is capable of reeling out a fishing line in

a forward direction. BROS@rEEEEREBHGHTTBtREImTEDQ@H’PmNHmNS)naI ly, a
spi nni ng reeI is nmopunted on a fishing rod, and reels out_ fishin I|ne in a
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rod. The h assenbly 1s rot nount e the reel unit e rotor
i s rotat edPatant é@opeatanidm 200642348701 xaﬁmmbyoﬂccapdnaﬂ&dIhereas’s;erﬁfdaxynceThe fishing

line is wound around an outer i y. by rotation of the
rotor. The rotation of the%Hgﬁgﬁgfgggéﬁ%ﬁbTﬁgﬁgygﬁgﬁ¢¥%ed to the rotor via
a rotationdipangiEssiARechani sm The rotation transm ssion nmechani sm

i ncludes a master gear shaft, a master gear, and a pinion gear. The master

gear shaf t{00®] ar Thngederdliowgtian geferalnaiateshta, Spfﬁnﬂ@reshdﬂoree@pb@ﬁdﬁlbeai on.
The master, gear shaft .is tatab nDun d to t n|t The. master
goar T ncl GHETCRETD et 0 e Wt ML sdnoitied &6t BB GAG Mon an
interior %hﬁﬁﬂé@ﬁ&@ﬁﬁgéﬁtéﬁkﬁu&ﬁﬁkﬁhagﬁﬂhndﬁh%cﬂﬁﬁter gear rotates together
with the master gear shaft about the first shaft axis. The pinion gear is

arranged Dackerguad bdeomiioshaft axis that is skew to the master gear shaft.

The pinio e h.t st.er. athe, fan a | S
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The spool shaft is noved back and forth in cooperation with the rot |on of

the handrescadbeIPiPrARdasnosti heater iyt erpiehan fhedohipe red ¢ hishang
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rotation of a handle assembly. The fishing line is wound around an outer periphery of the
spool by rotation of the rotor. The rotation of the handle assembly is transmitted to the
rotor via a rotation transmission mechanism. The rotation transmission mechanism
includes a master gear shaft, a master gear, and a pinion gear. The master gear shaft is
arranged along a left-and-right, first shaft axis direction. The master gear shaft is rotatably
mounted to the reel unit. The master gear includes a plurality of face gear teeth on an
outer periphery on an interior side surface of the master gear. The master gear rotates
together with the master gear shaft about the first shaft axis. The pinion gear is arranged
along a second shaft axis that is skew 1o the master gear shaft. The pinion gear meshes
with the master gear. The handle assembly is non-rotatably mounted to the master gear.
The spool is mounted to a fore end of a spoo! shaft that is arranged along a front-and-rear
direction. The spool shaft is moved back and forth in cooperation with the rotation of the
handle assembly by an oscillating mechanism.

10004] In this type of spinning reel, generally, both ends of the master gear shaft are
supported by the reel unit. The handle assembly can be coupled to either the left or right

side of the master gear shaft. On the other hand, spinning reels designed specifically for a



supported by the reel unit. The handl e assenbly can be coupled to either
the left or right side of the master gear shaft. On the other hand,

spi nning reels designed specifically for a -1 left or right handed user
are al so known in which the handl e assenbly is coupled only on the left or
right side. The handl e assenbly is cantilevered by the reel unit, and the
master gear shaft does not traverse the reel unit. See, for exanple,
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t he known spinning reel, the master gear is integrally formed at one end of
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pair of beabhagﬁmuhaKAam&}$gaqedxmw@g)fron1each other in the axial
direction of the master gear, shaft. Accordingly, the nmaster gear is
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conpact. [0006] I'n the aforenentioned known configufation, thé naster gear
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However, since
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to support the master gear shaft. [0007] In view of the above, it will be
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[0006] In the aforementioned known configuration, the master gear and the slider is

arranged to overlap each other. Accordingly, the length of the ree] unit in the front-and-

rear direction s short. However, since the master gear is cantilevered, the support interval

in the rotation support portion becomes wide. This elongates a protrusion that is provided

to support the master gear shaft.

[0007] 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 spinning ree} that can minimize a

protrusion that is provided to support the master gear shaft. This invention addresses this

need in the art as well as other needs, which will become apparent to those skiiled in the

art from this disclosure.

SUMMARY OF THE INVENTION

[0008] It is an object of the present invention to provide a spinning reel that includes a

master gear shaft that does not traverse a reel unit, and minimize a protrusion that is

provided to support the master gear shaft.

[0009] A spinning reel according to a first aspect of the present invention includes a

reel unit, a rotation transmission mechanism, a handle assembly, a rotor, a spool shaft, an



[0008] It is an object of the present invention to provide a spinning reel
that includes a naster gear shaft that does not traverse a reel unit, and
mnimze a protrusion that is provided to support the naster gear shaft.

[ 0009] A spinning reel according to a first aspect of the present invention
includes a reel unit, a rotation transm ssion nmechanism a handle
assenbly, a rotor, a spool shaft, an -2 oscillating nechanism and a

spool . Thesgifiefindifkthaned, Wdes spodegihe BedynA ifdiidds a0p@Hony adist opaninklagll |1 d
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spool shahtesh svitmaibtagity ef gear (eetht of thhmasteeedsodre handle hesextbheisritetabbf t he

second shaft axis. The osci | [ chani smjs configured novie _the
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shaft on first lid nmepber  sid f the nmaster gear. [0010]_.In this
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reel body includes a first rotation support portion that rotatably supports the master gear
shaft on a master gear side of the spool shaft. The first lid member includes a second
rotation support portion that rotatably supports the master gear shaft on a first lid member
side of the master gear.

[0010] In this spinning reel, the handie assembly is rotated in the line-winding
direction, thus, the master gear rotates in cooperation with the rotation of the handle
assembly. The rotation of the handle assembly is transmitted to the pinion gear via the
master gear. Thus, the rotor rotates so that the fishing line is wound around the spool. In
addition, when the handle assembly is rotated, the osciliating mechanism moves the spool
shaft back and forth. Thus, the spool moves back and forth. Accordingly, the fishing line
ts wound on the spool substantially uniformliy in the axial direction. The second rotation
support portion that is disposed on the first lid member supports the handle assembly on
the first lid member side relative to the master gear of the master gear shaft. The first

rotation support portion that is disposed in the reel body supports the handle assembly on



assenbly. The rotation of the handle assenbly is transmtted to the pinion
gear via the nmaster gear. Thus, the rotor rotates so that the fishing line
is wound around the spool. In addition, when the handl e assenbly is
rotated, the oscillating nechani smnoves the spool shaft back and forth.
Thus, the spool noves back and forth. Accordingly, the fishing line is
wound on the spool substantially uniformy in the axial direction. The
second r ottht te@hboBupordativend temidatechisshdis goseduantyt bethfehdstf the ehad®Aber
supports the handle assenbly on the first |lid nenber side relative to the
mast er geditabthafifEe HEprEed gewprahapints spk that themasiestages SAnERSERSt Rty i on
that is di in:t.he reel body supports the handl e assenbly on -3 the
reel bodytgfﬂgﬁggﬁgyﬁge to the master gear shaft. Consequently, both ends
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does not protrude fromthe spoo t Ssi de opposite to the
mast er geamasteEgeartibicenfigasbmt to heversmgecel gadr Theretonf it gurossibleat ntadke the

traverse the reel unit. Therefgre, it is possible to nmake th reel unit
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i nt erposed between the support points. Therefore, it is possible to
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further includes a second lid member that covers the second opening. In this configuration,
since the reel body has the second opening, components such as the rotation transmission
mechanism and the oscillating mechanism are assembied inside the reel body from the
second opening side. Therefore, although the first rotation support portion is arranged on
the first opening side of the reel body, the reel can be easily assembled.

{0013} The spinning reel according to a third aspect of the present invention is the reel
according to the first or second aspect of the present invention, wherein the first and
second rotation support portions include first and second bearing accommodation portions
that accommodate first and second bearings, respectively, to rotatably support the master
gear shaft.

[0014] The spinning reel according to a fourth aspect of the present invention is the
reel according to the third aspect of the present invention, wherein the first bearing
accommodation portion is an annular member that is opposed to the interior side surface

of the master gear to be able to accommodate the first bearing, and the first rotation



second opening side. Therefore, although the first rotation support portion
is arranged on the first opening side of the reel body, the reel can be
easily assenbl ed. [0013] The spinning reel according to a third aspect of
the present invention is the reel according to the first or second aspect
of the present invention, wherein the first and second rotation support
portions include first and second bearing acconmopdati on portions that
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the female threaded portion. The handle arm is coupled integrally rotatably to the handle
shaft, and extends in the radial direction of the handle shaft. The handle grip is mounted to
the handle arm rotatably about a axis that is parallel to the handle shaft. In this
configuration, since the handle assembly is screwed into and thus is fastened to the master
gear, it is possible to suppress the wobble between the handle assembly and the master
gear shaft.

[0017] The spinning reel according to a seventh aspect of the present invention is the
reel according to any of the first to sixth aspects of the present invention, wherein the
oscillating mechanism includes a worm shaft, a slide, a guide portion, and a gear-down
train. The worm shaft is arranged in parallel to the spool shaft, and is provided with
intersecting helical grooves that are formed on the outer peripheral surface thereof. The
slider inciudes an engagement member that engages with the helical grooves, and receives
the spool shaft that is coupled thereto immovably at least in the direction of the second
shaft axis. The guide portion is arranged in parallel to the worm shaft, and guides the

slider in the direction of the second shaft axis. The gear-down train reduces the rotation of



shaft, and extends in the radial direction of the handle shaft. The handle
grip is nounted to the handle armrotatably about a axis that is parallel
to the handle shaft. In this configuration, since the handle assenbly is
screwed into and thus is fastened to the master gear, it is possible to
suppress the wobbl e between the handl e assenbly and the naster gear shaft.
[0017] The spinning reel according to a seventh aspect of the present
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[ 0018] Aceogsﬁible@tr@k&ﬂezeetieﬁlﬁrt;bmpementamloxﬁlt}mﬂaététegeaﬁmﬁdsslupport portion
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to mni m z8eAiME RN &R dppalent B tREQUKHRY in the art from the following detailed
description, which, taken in conjunction with the annexed drawings, discloses a preferred
embodiment of the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS
[0020] Referring now to the attached drawings which form a part of this original
disclosure:
[0021] Figure 1 is a partial side cross-sectional view of a spinning reel in which an
embodiment of the present invention is adopted;
[0022] Figure 2 is a partial back cross-sectional view of the spinning reel of Figure 1;
and
[0023] Figure 3 is an exploded oblique view of a reel unit of the spinning reel of
Figure 1.
DETAILED DESCRIPTION
[0024] A preferred embodiment 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



to support the master gear shaft. [0019] These and ot her objects, features,
aspects and advantages of the present invention wll becone apparent to
those skilled in the art fromthe follow ng detailed description, which,
taken in conjunction with the annexed draw ngs, discloses a preferred
enbodi mrent of the present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0020] Referring now to the attached drawi ngs which forma part of this
original dlickshosthaethe E@Q}Zfﬁiﬁg Ei:s(gtipéoriof the prgfartd ahbsdigenicsfabs pieeatti onal
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Spi nni ng rigalifdd ) @UTBpdided 8thd BQPELIBLGNERE, 1S an exploded obl i que view
of a reel unit of Spi nni ng reel Igure 1. DETAILED DESCRI PTI ON
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4, a rotatpas 4 it HRABLEINS aForenBE BAMeSIHOOL shaft 16S Clitelratating triReMiasibsm 6 and a
spool shaft 16. The reel unit 2 is configured to be nounted to a fishing

rod. The PEChHIgNSIFIsmss appYOeRbiRe Bendnagembbnt to theretrbh bhe prallated uni t
2. The Spg@cheﬂnérﬁ gﬁg enzﬁég?ﬁ%{a}]@ bgé zﬂ{d fBﬁEHl QQ%D%F%g%iE {hgrrotgtlgg Qlethespool 4

is mounted to a e Spoo ro ation transm ssion
mechani smhéndle asssmiblysl.rot ati on of the handle assenmbly 1 to the rotor 3. The

osci |l ati mechani ves the spool 4 back and forth in cooperation
Wih the FoPAEANCBPD e Eoraon

[0026] The handle assembly 1 includes a handle shaft 1a, a handle arm 1b, a handle
grip Ic, and a shaft cover 1d. The handle shaft 1a is coupled to a master gear shaft 7 of the
rotation transmission mechanism 5. The handle arm 15 is rotatably coupled to the handle
shaft 1a, and extends in a radial direction of the handle shaft 1a. The handle grip lc is
rotatably mounted to the handle arm 1b about a shaft axis that is parallel to the handle
shaft 1a. The shaft cover 1d is rotatably mounted to an outer periphery of a tip (left end in
Figure 2) of the handle shaft 1a. The outer peripheral surface of the handle shaft 1ais
provided with a male-threaded portion le that is threaded into the master gear shaft 7. The
handle arm 1b is rotatably coupled to the base end of the handie shaft 1a. The handle grip
1¢ has a T-shape that fits with a user’s palm. The shaft cover 1d has a closed-ended
cylindrical member that includes a disk portion 1f, and a cylindrical portion 1g. The disk
portion 1fis rotatably coupled to the tip of the handle shaft 1a. The cylindrical portion 1g
extends from the disk portion 1f toward the reel unit 2.

Reel Unit Configuration

[0027] The reel unit 2 accommodates the rotation transmission mechanism 5, and the
osciilating mechanism 6 in the interior thereof. As shown in Figure 3, the reel unit 2
includes a housing unit (as one example of a reel body) 10, first and second lid members

11 and 12, a rod-attachment portion 13, and a cover member 28. The housing unit 10 has



handl e assenbly 1. Handl e Assenbly Configuration [0026] The handl e assenbly
1 includes a handle shaft | a, a handle arml| b, a handle grip 1 ¢, and a
shaft cover | d. The handle shaft 1 a is coupled to a nmaster gear shaft 7
of the rotation transm ssion nechanism5. The handle armlb is rotatably
coupled to the handle shaft | a, and extends in a radial direction of the
handl e shaft 1 a. The handle grip | ¢ is rotatably nmounted to the handle
arm | b aboutad sbafd omxirgstihatnd s4lpat bbthehtetadsitibethbanfll Ehe BRrafiid decand The

shaft cover, 1 d.is rotatabl unted to an outer perjiphery of a tip (left
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coupl ed t onttheerl¥dseverndhohoushe undindl andshafitst lnd secbhé lidamathieergi 1 pnd 12 has a

T-shape that fits w.th user's | The shaft cover. | d has
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cylindri cajetaeBatll @Rached to HRGoHLAE unRADLYARL, T is rotatably coupled to the
tip of the handle shaft | a. The cylindrical portion 1 g extends fromthe
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reel unit 0 ates.the.rotation transm ssion chani. 5, .and, t he
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reel unit cgpatlnef mdesaiginfauptdifc gt aShORGs B @f fanielapb@EbEp,
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The cover , rire({rrzber, 8 covers the housing unit_ 10 and the first and second
i d menberReI4Ges diskishapeq gisrhandsn eupportpetion Fat adpal seBRBNBOTPE | HeAleds 11

Sh, 12, sk s setnrt Zes i ARaShoP o leriaa e inyagng o
housi ng uwmitfack®f tHhkoushgusiinky). ufie redisupponradeionf 1, 0cfsoppaxsahpbeillaingagnesi um
al oy, Minge%haimslsrh i6.9 hllhvtﬁrieg‘hs%pgonrg portion 10c¢ is formed at a rear portion of the housing unit

10. The intermediate support portion 10d is formed to extend upward from a lower

portion at a rear part of the mechanism support portion 10b.

[0029] The reel unit 1 further includes a first rotation support portion 40 that is formed

on the side of the first opening 14a. The first rotation support portion 40 is arranged to

connect the upper and lower portion of the housing unit 10, The first rotation support

portion 40 serves to rotatably support the master gear shaft 7 on a master gear side of the

spool shaft 16. The first rotation support portion 40 rotatably supports a base end (right

end in Figure 2) of the master gear shaft 7. The first rotation support portion 40 includes

an annuiar first bearing accommodation portion 40a, a pair of rod-shaped arms 40b and

40c, and a first positioning protrusion 40d, as shown in Figures 1 to 3. A first rolling-

element bearing 15a is accommodated in an inner peripheral surface of the first bearing

accommodation portion 40a. The arms 40b and 40c¢ extend from opposed peripheral

portions of the first opening 14a of the housing unit 10 toward the first bearing

accommodation portion 40a. The first positioning protrusion 40d contacts an outer race

15c of the first rolling-element bearing 15a. The first positioning protrusion 40d is formed



capable of maintaining a specific strength. The housing unit 10 is a
frame-shaped nenber w th an opening that forns an accommbdati on space |

Ca, which serves to accommbdate and support the rotation transm ssion
mechanism 5 and the oscillating nmechanism 6. The housing unit 10 has a
substantially uniform depth dinension. The housing unit 10 includes a

di sk- shaped nechani sm support portion | Ob, a rear support portion | Cc and
an i nt er medinanerisupgonf thedirtt lwarihg Getonbhelanes panicsmos up povdrdipordtiake ih b

is formed at a.front. surface of the housing unit, 10. The rear _support
portion | tgiragi?bﬁlf??téont‘ﬁléhé%equﬁ't ARf %@H’%hi%’ @.el?ﬁ‘?gn?"é]_értﬁ%ﬁb%é&?mn
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support pds, b stowddin Fghied @ ind 3Nadipul adjatddt 36 (HeeadsdiGeaCE OTRDGAL i@n portion
40a, a pair of rod-shaped arns 40b and_ 40c, and a first positionin

prot rusi oRREAERT 1Adncdylingg first qovgpaton 42, st id ppdwsi 1 end p Aigst Lid| flanspd 1b.
bearing 1 it rggpg@; N, [ rd r irst
beari ng g@ééﬁnﬁgggﬁ on po?étjf%‘%mit a. %éggﬁrrgspﬁ%‘b 3?113&'%%?%&? [élﬁlgg%r%m
opposed petdopHestation pgpbitgrostief 43 thet frotradesdpenitingfidéeoef pbitienHausiwgduni t

10 toward.the first beari accommodat.ion_portion 40a. The first

posi ti oni prh&aépi ag?%]ﬁniégﬁec@ﬁitﬁr&e@’ gﬁiﬁoﬁt %ﬁe né?égg flpgge bib ispeevntqdst @

rol i ng- elepeptt befk iR 1143Rdy e first positioning protrusion 40d is formed
-8 on an interior side of the first bearing accommbdati on portion 40a to
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support portion 4 may be a separate nenbér that is detachably attached to
t he housi FREatiM Supp@t portion 43 is formed in a cylindrical shape through which the master gear

shaft 7 can pass. The cylindrical portion 1g covers the second rotation support portion 43.

The second rotation support portion 43 includes a second bearing accommodation portion

43a and a second positioning protrusion 43b, The second bearing accommodation portion

43a accommodates a second rolling-element bearing 15b. The second bearing

accommodation portion 43a is formed at an end of the second rotation support portion 43,

The second positioning protrusion 43b contacts an outer race 15e of the second rolling-

element bearing 15b. The second positioning protrusion 43b is formed on an interior of

the second rotation support portion 43 and inwardly protrudes in the radial direction with

an annular shape. The second rotation support portion 43 rotatably supports the master

gear shaft 7 on a first lid member side of the master gear 8.

[0032] The second rotation support portion 43 is formed in a cylindrical shape to be

spaced away from the first rotation support portion 40 but in a case where the second



[0030] The first Iid nenber 11 is nmade of an alum num alloy, for exanple,
that can maintain high specific strength and corrosion resistance. The
first lid nenber 11 is formed so as to cover the first opening 14a of the
housing unit 10. The first lid nmenber 11 is, as shown in Figures 2 and 3,
arranged adj acent to the nmaster gear 8. The first lid mnenber 11 includes a
first cover portion 42, a first |lid body | la, and a first |lid flange | |b.

The first 1606k sWoHJQﬁti&?is%%\éﬁé&j d16& 1BRSd BlckA8Ahcof (A abief Sdar ki @lebody |
la includes a second rotation Support g;ﬁrntl on 43 that protrudes fromthe

first coveecqdrplagian 4ernsut patien mian nohlee wxinadl indd edotdrionl bipe.he master gear

shaft 7. The,fLirst Lid flange | .| .S unted at a, front part, .of first
T body 10051 TSl e b e TR Sa e Mep i B B U P b Ty
rotatably ssupDbdarhpewiBsheiamgeas. 18hall be Zpifert i@ ohid 6B4rdInael d@Methe 1k si de

relative to the nmaster gear 8. The second Trotation support portion 43

r ot at abl y T&up gos disclasurp %ﬁ%fhetrn@stwwe$ha§e7dmag haftpppried i shdias hearingssagh on
support p [,on. 43,.1.5t0r ' . indri e thr i ch:
et or  godr PUdfidtol SILA BB bRARK R0, Rler SIBRES AU PN o, o
rotation shegpfiot tndacondividd-clembe: secapd] Jaaindtlisbn support portion 43

i ncl udes i econd gﬁari ng %ccommdati on_portion _43a and a second
posi ti oni %05351 ot r &henelyap irstrad sxend dolbagelcmpnabes g dat prehl Jorebalh  43a

accommoda ; l.i-Pg= t I : j
b8 SEAPME shek kizpgsahe aotfl%gﬁ ﬂgﬁ%c%rflglt il %zl%gg{g&gem@bwef

acconmodation portion 43a 1s forne the sec otation
support pordinon skl in tHhet Seoothd gedoedurothiange dirgtrolisigeterddh beamgactashain

outer race 15e 0(5 t he second rolli ng- ﬁl ement  bearing 15b. The secgnd

posi ti oni MEIFPSEY GSFOI BeHaste! £ RelianhevEr OAT -SRI ENE SRPaciR dergd Bt ™ot at i on
support peEdon@Rolfidgandhdnweddleyiserotrudes in the radial direction with an
annul ar sha The second rotation support portion 43 rotatably supports

e.
t he mast e|[00p3ééar Ehragecord bé menthier $2 19 4 tembabidat lsisdegentralllienimastreggegear 8.

[0032] Th econd rotation,s ort portion.43 is for .in a cylindrical
Shape to FRRESADal L e R BHRERE: APbleplate ot BER e SofaFdner gl uEe i »
a case whehe sédoad $idaaditber-12 ihdbads ORcSUPPOBOIPDIL, bfda kécoal idTEag: ¢hwse to

t he back surface of the master gear 8, the second rotation support portion

may not béhe &xeed Lididbogdy dyt insdidet alscemdpeveooaa] 44.nThhsesordbie diangni2b ishe

first and,3e6RAd: k loht Bﬂ‘f &t ﬁ@%@é@ng ?f%o’&?% 242850 %elégond lid member 12 does
not support the master gear shaft 7, a large force is unlikely to be applied to the second lid
member 12. Accordingly, in order to achieve weight reduction, the second lid member 12
is made of a synthetic resin, such as nylon 66.
[0036] The first and second lid members 11 and 12 are fastened to the housing unit 10
by a plurality of fastening screws 45 in the form of round-head screws, for example. [t
will be apparent to one of ordinary skill in the art from this disclosure that the first and
second lid members 11 and 12 can be fastened by various means. For example, the first
and second lid members 11 and 12 may be fastened by screws passing from one of the first
and second lid members 11 and 12 to the other of the first and second lid members 11 and
12 through the housing unit 10.
[0037] The reel unit 2 includes the first and second lid members 11 and 12, and the
housing unit 10, but the present invention is not limited to this structure. For example, the
reel unit 2 can be configured in a structure in which the housing unit 10 and the second lid

member 12 are integrally formed as a unitary element. In this case, the first rotation
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are ball bearings with the sane size. It will be apparent to one of
ordinary skill in the art fromthis disclosure that the nmaster gear shaft
7 may be supported by sliding bearings such as bushings, or

rol ling-el enent bearings such as roller bearings instead of or in addition
to the first and second rolling-el ement bearings 15a and 15b. [0034]

Al t hough the first and second rolling-el enent bearings 15a and 15b are bal

bear i ngs Wupport pertisamaysict 8e f@methetegake vafh ®asyudieplac eient beiftrmvdd ds abe
apparent to one of ordinary skill in the art fromthis disclosure that the
first rolﬁﬁﬁﬁﬁéﬂéﬁﬁﬁﬁtbearing 15a that is arranged close to the naster

gear 8 ma e a - i i F t ;
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t hat has ahgemsimgldnyt . rTier rodreigehmene lpatticonishihas awe¢lfodthid afformsdd di dtiprenmber

11 except for secaond rotatiqn suppart porfion 43. The second |lid
rerber 12 P4kt udde 80 dadong qx?%gﬁwﬁﬁﬁéa?ll)g%{ '8 TRREHE T8 FPARER %D, The
second | i dhbegyork2@sHineidedes a second cover portion 44. The second lid

flange 12b is ~nounted at a front part of the second |id body 12a. Since
t he second0P3d nelbsiditich, deese] undt? mojudes ¢ fluhee patoeds geacoshatft 7, a | arge

force is unlikely to be appli to the second |id nenber 12. Accordingly,
in order f%ech%?%\f}épgﬁf@ﬁ’f@%?égggf)% ?%EOF?E second |id menber 12 is made of
a synt het iRutdtRSI TransMefoAMRYADI E®nLRR36L The first and second lid
menbers 11 and 12 are fastened to the housing unit 10 by a plurality of

f ast eni ng [6¥40éws B Togttdndransmipsioh mephanismeamchleeths mfstr soxahpftd, thet  wi | |
be appare f.ardi.nary skill dn.theart fromthis disclosure that
Che Tr et ash? o2l 2 P RBRERY. BertlipelS e pLATHRR e BF BTN oo

means. ForoteBRmheunttd® the F&dll uni@DdiSQCONE: bHagh HBTReRS rdds 1afdo ightrefhebe
fastened by screws passing fromone of the first and second |id nenbers 11
and 12 t o ™MaSET 8eaieyis gispprrsl a1 the agisr 2aB Shmd 71and rofaivp abant the Bxsshaftexinkough

t he housi it : - Uni. ' LISt d
[ 1'd menper e o Hepis b ad o B0 idiBlngl ARG NAER MRt siS  BRENEEEONT o
is not |i friohe taokt Mhs pBiisrugdan beneshes wiak ainpinestert gvar 8reel unit 2 can be

member 12{4)nt BRFEAIG 9T G B 2 T B TPBRETAI, SPHIEN R0 The

first rotafh9Run 8oy, for example. The master gear shafi 7 has a female-threaded portion 7a, a
first mounting portion 7b, a second mounting portion 7¢ and a third positioning protrusion
7d. The female-threaded portion 7a is formed on an inner peripheral surface of the master
gear shaft 7. The female-threaded portion 7a extends over a length of the master gear
shaft 7 and preferably, over the whole length of the master gear shaft 7. The male-
threaded portion le of the handle shaft 1a is threaded into the female-threaded portion 7a.
The base end (right end in Figure 2} of the master gear shaft 7 is located on a master gear
side of the spool shaft 16. The first rolling-element bearing 15a is mounted to the first
mounting portion 7b.
[0042] The second mounting portion 7¢ is formed on & tip or an exterior side (left side
in Figure 2) in the first shaft axis X direction of the master gear shatt 7. The second
rolling-element bearing 15b is mounted to the second mounting portion 7¢. The third
positioning protrusion 7d is formed on an interior side of the second mounting portion 7¢
to outwardly protrude in the radial direction with an annular shape. An inner race 15f of

the second rolling-element bearing 15b is disposed on an outer periphery of the second
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support portion may not be forned integrally with the housing unit 10, and
be formed as a separated elenent. [0038] The rod-attachnment portion 13 is
a T-shaped nenber extending upward from the housing unit 10. The
rod-attachment portion 13 has a reel foot 13a forned on a tip thereof. The
reel foot 13a extends longitudinally and is nmountable onto a reel seat (not
shown) of a fishing rod. [0039] In addition, the reel unit 2 includes a

flange porrﬁdngﬁné%oﬁt@w_cc WeES udthent WRBGBART STHEHRRE betR@ES tRNnher Gl I5@Yt he
front. Rotation Transm ssion Mechani sm Configuration [0040] The rotation

t ransni ssitehsaverhediingreBmenchbagdag 16hendribstibird gesifionihaprotmsionyd. Thadirelr gear
8, and the, pini 9. Referring-to Figure th ster gear aft 7 is
r ot at abl y%nni@&%{"gg H?O gl%%lﬁg P ?reUeOPS %F Qch ‘oenagaﬁgmfe ?e’rr & ag%ra e %Q?SORO{ %‘%t runs

left to ringhter pdlreshafBsti€los@EBdtwlen SiedirsiRRgeeecddd hhertipSbalongdBrnsNaft 7
and rotates about the first shaft axis X. Referring to Figure 1, the

pi ni on gedmus theTigyt augh seand betpea | Searh o s #rsfdispasedsinyhe fest apdisesond ront t o
back. The .pini rooQs ht Jaster . ter
goar shar {27 R BRRI R RARERI Y, BB ER® IRe rPERT oo 8 (HidpsRLTER

al um num ahd fongt arfdovecenxdabvalriegs THeearmilstber gear shaft 7 has a fenal e-t hreaded
portion 73 43 fiﬁst mount i n ,porILo 7b, a second nounting portjon 7c and
a third pé&eioni hiF PRYET e B @ Sk Shansdragralpe thtnpludsd 2pdvelibiPt252) s
formed on:am sNAAkhe RGH PNEFRL oSUT SRR R sfd@%ufﬁ%t 8] an 98RFi0S0& Lurface BRE
femal e-t hreaded portion 7a exgends over a length of the master gear shaft
7 and pr eket abkseapiogeortidreSdaiolteis leerhgtimart, thherasws pear 8gearteghlyf foried The

mal e- t hreade ortion 1 e of the handl.e shaft 1 a is threaded into the
enml et hoaddculort Fon e 7 Hedeusad vehdecapgi: Qaacioh Engore 3 18 (e
nmast er geais sRAbLuré thad theoGad@heans andriRliBist@eRhr s}ﬁﬁdﬁce@fbetfhﬁnécpﬁ?hraﬁﬂﬁf t
16. The first rolling-elenment bearing 15a is nounted to the firs nount i ng

portion 7Bslopneeattic maderseeanh andrigrmastay gear thabry et weebenvrontegraiéd or an
exterior sj

oo o Ly R ELO 2 Db AL A R
nount ed t gedrhextls 8¢ prdrude uRial 1 gnpat b Oard ABe fildeothtidn hppPRPOHIMMING the
D Ot TS O e tnit £0."Fhe oobr Sobih B4 arc anranged on an ontor edge of the arior sigg PoTt!On
surface 8b of the master gear 8. A face of the first bearing accommodation portion 40a
opposes an interior side surface 8b (right side in Figure 2) of the master gear 8. The
escaping portion 8d is recessed on the interior side surface (right side surface in Figure 2)
8b of the master gear & to prevent contact with the outer race 15¢ of the first rolling-
element bearing 15a. In addition, an adjustment washer 46 is interposed between an inner
race 15d of the first rolling-element bearing 15a and a stepped portion on the interior side
surface 8b of the master gear 8. The adjustment washers 46 and 47 are provided fo adjust
the meshing between the master gear 8 and the pinion gear 9.
[0044] The master gear shaft 7 slightly protrudes from a center of the interior side
surface 8b to provide the first mounting portion 7b so that the first rolling-element bearing
15a can be mounted to the master gear shaft 7. Thus, the first rolling-element bearing 15a
is arranged radially inward of the gear teeth 8a. The first rolling-element bearing 15a
extends past the gear teeth 8a in the first shaft axis X direction.
[0045] As shown in Figure 1, the pinion gear 9 is a hollow tubular member with a

front portion that passes through the rotor 3 and is non-rotatably mounted to the rotor 3.
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to outwardly protrude in the radial direction with an annul ar shape. An

i nner race 15f of the second rolling-elenment bearing 15b is di sposed on an
outer periphery of the second -11 nounting portion 7c. An adjustnent washer
47 is interposed between the inner race 15f of the second rolling-elenment

bearing 15b and the third positioning protrusion 7d. The first and second
nmounti ng portions 7b and 7c have a dianeter snaller than a portion of the

mast er gealrhesbaaﬁltshthdis?;a@%gmr WeeinnéMerchinfetn@nt thepidnth dmapnt Nt POR$ i ons
7b and 7c._ Thus, the first and second bearings 15a and 15b are di sposed in

the first fdicd taadionirat of deipgnos gpasdr tThsaptor dnsnareiaablyFoupled fredei vel y.

The nmster.; .84 i drbel: flrst I ngs..1l5a
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surface 8b, an exterior side_surface 8c, ,and an escaping portion 8d. In
this enbodEMent [hg brarpgdfats g toghs mephanisgt sunpyrimertinsul (opltthe horsingtier

gear shaftinZnqk ki s Wk - Skial Ll art-from

Phi's di sl oons SR/fRARhe 50 itfinds BEERREERDl Bl pflchio okt AR 12

f or med sepér dbelpiniomgedr haga gsartpoetione®dt ket igéanmed andrekhenddidd eff thgemiorshaft 7

rotate together..in an integrate rTB.Eer as a unjt. The first cover portion
wg FreqR

42 is opp&SYd -t BP& #aT BRIEEP 8rsefe PiYEAHe gear teeth 8a protrude

axially i B¢t ovRES HelFR st totagibn SO Qi SH R AlpoPQRild 8540y af sHiaffe7 oi@usi ng
unit 10. The gear teeth 8a are arranged on an outer edge of the interior
si de sur fucier gearsfdetdighamobshadield, (18, mastéramer dfaftt hdodsinos profrade bpng side

accomodat i-gn por.ti o Oa.. o ses an interior side surface 8b (right side
" F gur o PPl € Bro GRARE B e s S S e P e Foredbiud on
the inter iofrawirgdahs wel asie 2 @hi ghls, ﬁliﬁlﬁosﬂbl[éc @GRaleNh&t@UNGit 2comBRetOfin t he
master gear 8 to prevent contact with the outer race 15¢c of the first

rol ling- afldhenthemasngeashall ¥ is saigretloverednRadipu shammattengeshealidbisi s

i nt er pose I: le s fthe.first ral.ljng- ; beari ng
| 5a and a%ﬁggﬁgggé’%%lgﬁ%ﬁh‘{%SF%%S%F ?'orﬁ’ %Ii%fere’ 1§%sr30§%éie§g n%b 1%[%r%‘ggrraster
gear 8. Thetadjousharenprowaizties supporahdndéteas@rphgty7ded to adjust the

meshi ng between the master gear 8 and the pinion gear 9. [0044] The naster
gear shaf Séﬁémq%ﬁ%W@a%¥%§PBgé@ﬁFP%n1a center of the interior side surface

8b to prowjde) t herfd Jssf1 Ry Bl RthiRR BlihAQRdkPa S G otiak ﬁig\ﬁeg b 684 2, & gear-

rol ling-el ement bearing
down train 20, a worm shaft 21, a slider 22, and first and second guide shafts 23a and 23b.
The gear-down train 20 meshes with the pinion gear 9 and reduces the rotation of the
master gear shaft 7. The worm shaft 21 rotates in cooperation with the gear-down train 20,
The slider 22 engages with the worm shaft 21 and moves back and forth. The first and
second guide shafts 23a and 23b guide the slider 22 in the spool shaft direction,
[0048] The gear-down train 20 includes a follower gear 20a, and a stepped gear (not
shown). The follower gear 20a is non-rotatably coupled to a fore end of the worm shaft 21.
The stepped gear includes a small gear that meshes with the follower gear 20a and a large
gear that meshes with the pinion gear 9. Thus, the rotation of the master gear shaft 7 is
greatly reduced, and is transmitted via the pinion gear 9 to the worm shaft 21.
[0049] The worm shaft 21 has intersecting helical grooves 21a formed thereon. The
worm shaft 21 is disposed paralle] to the spool shaft 16. The worm shaft 21 is rotatably

mounted on the front and rear ends of the housing unit 10 via bearings made of, for

example, a synthetic resin. The worm shaft 21 is disposed above the spool shaft 16.
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15a can be nounted to the master gear shaft 7. Thus, the first
rolling-elenment bearing 15a is arranged radially inward of the gear teeth
8a. The first rolling-el enent bearing 15a extends past the gear teeth 8a
inthe first shaft axis X direction. [0045] As shown in Figure 1, the
pinion gear 9 is a hollow tubular nmenber with a front portion that passes
through the rotor 3 and is non-rotatably nounted to the rotor 3. -12 The
spool shaff0038 pashesidehDdugharagndapm@imahbe WTh efi-RRee 00t withehdbbboss Haar 9.
A nut 17 i fitted to a front part of the Pinion ear 9. The rotor 3 is
non- r ot at &bIAF Cotbiied 1lo theeslidg # isropelsd tothsyearigad g therspoohshelt donila gear
9 is rota , j t ), Ay pard i 1 I nion
gear 9 and by 2 baarrra aele B e S LRt BB phRihi LBl B T
The beari shdd8a ii sofd-rdtaeblyt@upld torgehan eathes tppgiod] garfiticom thebawfoftehear
housing unit 10 and the bear.i 8b is fitte t.he internedi at e support
portion 1 SeredyPy %mﬁa%gﬁ%g}ﬁ%ﬁ#lc{é%e% rﬁ%bibicﬁvﬂﬁé E@*dm%\@;bf? rggawe FoEi on 9a
that is fopsmdnani& vﬁﬁ{aﬁagféfe%ﬁgf%%g Hj]%nmwmﬁe%gg b 18 orbBGeg8ar mRor tion
9a neshes with the nmaster gear 8. 46] Since the first rotation support
portion 46liduggertssbhek makioeh iydarspsblaftft direntien inrmstrdanagerith sitd@nafl t he

spool shaft 16, th ster gear shaft 7. s ;hot. protrude on. a side of the
shool shale T RO 8¢ s ate SPoalaf™ 36 Bt inlrann fade i iy o

confi gur egoth@dn oftthe hiANERSEEmMbRE! T Si@ke tl':l@!ntias?er@ﬁ% dHA8S ddeb nbSpddessic BherckD
make the reel unit 2 conpact. In addition, the master gear shaft 7 is not

canti | everid 2. Rkt the pasetdnd ofglet mestefegper Sdf 1 isariasgedoppemast @ratsidevisi des
of the ma e herefore, it i.s possible to mnimze [ usi on
Chat s niSpadSRta e, HUSHRLOR bl & BERRAE A ML fr SrarPF RERRS 00
Conf i gur atheancdr@QAZ]t aXRey deitldnatAdgrameghant sithEvdraebtides of &S sEREVIR ihn

Fi gures | ag}% 2, gear- down train 20, a wormshaft 21, a slider 22, and
first andhs %amgiﬂl@én@mm% corphe qated 3ha Postien yhare- o fifer PAioNeps i hes
with the pi.ni : i on Qf ar shaft
> e wor o el BSRn PP LA S Y BB R S0 FERRER T 0,
The sl i demo2@memgddisslidet B2 thshifvad frosthatd aLdoramdedrovtobeakicanideéler Thus, The

(1150 andsecond g de shals s 2oq and 2ob, quide Lhe ol der 22 Lntpe spoo

20a, and @h&bRPPECs PB&TbIE AP nake the spinning reel compact.
[0051] The first and second guide shafts 23a and 23b pass through the slider 22 and
guide the slider 22 along the spool shaft 16. The first guide shaft 23a is fixed at both ends
to a rear end of the housing unit 10 and to the intermediate support portion 10d of the
housing unit 10. The second guide shaft 23b is also fixed at both ends to the rear end of
the housing unit 10 and to the intermediate support portion 10d of the housing unit 10.
The worm shaft 21 is disposed between the first and second guide shafts 23a and 23b. The
second guide shaft 23b is arranged above the spool shaft 16. Thus, the first guide shaft
23a, the worm shaft 21, the second guide shaft 23b and the spoo! shaft 16 are arranged top
to bottom in that order. In particular, referring to Figure 2, the worm shaft 21 and the
spool shaft 16 are arranged top-to-bottom and overlap each other in a radial direction. In
addition, the first guide shaft 23a and the worm shaft 21 are arranged top-to-bottom and
overlap each other in a radial direction. The second guide shaft 23b and the spool shaft 16

are arranged top-to-bottom and overlap each other in a radial direction. Accordingly, four
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shown). The follower gear 20a is non-rotatably coupled to a fore end of the
worm shaft 21. The stepped gear includes a snmall gear that neshes with the
foll ower gear 20a and a |large gear that neshes with the pinion gear 9.
Thus, the rotation of the master gear shaft 7 is greatly reduced, and is
transmtted via the pinion gear 9 to the wormshaft 21. [0049] The worm
shaft 21 has intersecting helical grooves 21 a forned thereon. The worm
shaft 21 isbafth 3308 ed23pamdlllbelre tvartged is paetrowhadde thé ha¥ hehwo tmskedktie@th.i s

ol aoly ymialeq o0 e o0l SR Lok i ol e, mp 10 1o
eari ngs a 1S
di sposed abeys thgqgpeehlls @ﬁlch thkBnaster i {08504 oeEhe: §£ve‘i‘§er thﬁ Zedasit Qnthe

engagi ng rrenber 22a t hat engages w th the grooves 2la e worm shaft
21. The sIne@téfor22241111§mm)cnp1Sa&ratmntthelm@&remedbeoﬁeemhbe mlasielt geshalidft 160d The

slider 22|s bl i the sp shaft 1 n this

erbodi mentit NEIRGR Rty 255 e 1R Siridiedb P iuhees s e P el b t he
spool shaksn B6smbin There®as 8t Bfpodkibleds male 8@ LMRGISPEHHRE reel, the slider
22 is rotatably coupl ed but |mmvable relative to the " spool shaft 16. Wth

a tip of tUealiswgten AGOhenbdmansy engagl ng the grooves 21 a, the slider 22

noves bac fo t o sh d|r ction. cecor
rotation i?(%@? he %&nﬁﬁhgﬁl g‘f%q O?r% Ecqlﬁ%s % l&fmgﬂé)ﬁﬁ%%&%d forth
i n cooper ahd sgrond tdtor araisali vd 0f ’[tHae;ynadﬂ@liaepaﬁﬁ)ﬁrml iy rétataSiyngsudidtetorast er

gear shaft Z does not penetrate the reel unit 2, and_the base end of the
nmast er gedf® E‘Wé‘?t"la?thieéjllaia’fié%@d 0% fieandesseend rgiaarms db apd 32 eRePIHES shaf t

16, the sljdeg gl%‘%r?&g i%"ﬁ ft 7 along
t he seconh qﬁal?lt axi| er r%ltnfdgga}l 2@%‘}%}? ’8{ é}fah ron ‘&gg%béggu tion of
t he sl i depp@ed eatch@tltméﬂonam:bafrend hf m\cghmhicatm:be 30odatedlimdrical posi ti on

where the slid rlaps . the er gear ft 7.in.t esec dshaft
ExTs Y i PREERR Hing 8T w SR et iy Peg iromtest Perh el Wt inicd e Sde 22 | s

shifted froRWedhiaGe GOTRANSH Whidh SARYENDH ARRkn ﬁﬂ? l"é»fersy}H&han{sﬂejOr c?far part

of the reel unit 2 is |located frontward as conpared wi th conventi onal
reels. THereflomg, 2. i The fange peithined & is arragel tohvdossphaindlingy el Adeitpant33 if 0051]

The Tl o RS RAg WhdEpholle, 23,14, 230 Rast A o, e Sl e, 22
23a is fixabaat 3batfiveasly méoua E&@Eerﬁé‘gn@%ﬁcﬁ@g PediBbNehatPhilicsliBe &EnEO t he
i nternmedi ate support portion | QOd of
line to the spool 4 'and a line-reeling-out posmon that can reel out the fishing line from the
spool 4.
[0054] The anti-reverse mechanism 50 prohibits or permits the rotation of the rotor 3
in the line reel-releasing direction. The anti-reverse mechanism 50 includes a rolles-type
one-way clutch 51 fitted to the mechanism support portion 10b of the housing unit 10.
The one-way clutch 51 is switched between a reverse-rotation-prohibited stéte and a
reverse-rotation-permitted state. The anti-reverse mechanism 50 further inciudes a
switching operation unit 52 for switching the one-way clutch 51 between the reverse-
rotation-prohibited state and the reverse-rotation-permitted state. The switching operation
unit 52 is pivotably supported by the mechanism support portion 10b and the intermediate
support portion 10d of the housing unit 10.
[0055] The spool 4 is disposed between the first rotor arm 31 and the second rotor arm

32 of the rotor 3. The spool 4 is mounted on the front end of the spool shaft 16 so as to

rotate in a state in which the rearward movement of the spool 4 is restricted. The spool
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housi ng unit 10. The second gui de shaft 23b is also fixed at both ends to
the rear end of the housing unit 10 and to the internedi ate support
portion | Od of the housing unit 10. The worm shaft 21 is di sposed between
the first and second guide shafts 23a and 23b. The second guide shaft 23b
is arranged above the spool shaft 16. Thus, the first guide shaft 23a, the
wor m shaft 21, the second guide shaft 23b and the spool shaft 16 are
arranged tshp)ftlﬁdlabmtbmadipmrﬁctmtuohrthk&ra didmetpas it the wpaan shafef @pradnglt o Fi gure
2, the worm shaft 21 a]?fd t he ool shaft 16 are arranged t0|Cflil 0- bot t om and

over| ap edCHEBIRLIVEA T ﬁr%ﬁe&ﬂ theeepbhaft|lf. T@a&pwlo%haﬂtlﬁén ¢ g8 de
haft 23 |
sha a RNe s4rbe Iwaﬂ&ﬁ{wam?plaare@ o8 secoﬁg’ i %B %%&9;21% g& v 1By ap

each other in a radial direction. e sha spool
shaft 16 famdamamg@ﬂdmwtdr@ehmmaﬁdnbmdfabe gaoh sietthes. The Grst adical

di rection._Accordingl hf 1 d 16 d
2 narr ow SHAGCIEHAE HHe R SN A4y BPa 0 ERgRTed FrRB R Qg pEve

possi bl e e HEakS dffig iRt SRS \r\seﬂti‘!}e Qhot he Hr8eld B lrag n56Mhlism[60052]
Addltlonall , _Since the master gear shaft 7 does not” traverse the reel unit

2, the olor Thksnegl # mma@mfs iﬁzct@uxampbnam hlgmlmreraﬂey ehbesiyel howiuddse

mast er gear aft 7,and e, .shaf 3a, 23b, a el lm
ot i o ?‘&gﬁ%ﬁl N ot R R e R e e L S
is possi bla&uﬁﬂaﬂmggadcbﬁmﬁ(ﬁﬁhoﬂ@bitloa %Oméﬁshm@()ﬁhfellg%aﬁd aidued afbhef
El ements [ 0053] shown in Figure 1, the rotor 3 includes a cylindrical

portion 3@Cripifay f>f hgoblpdas éﬁb@ §Hirt estraen 4b isumteribngpreed withe g1 paief téal
portion 3%0513 9t ahahly Mtp%gﬁ%%é fagmggﬁgr 8}%1%& wﬁ%\é'affc;ntt gsﬂ; Bkgye%b

The first and second ro or —ai'ns Space erva
fromthe @yl Theboldah 4pora d:}dmdﬁﬁalaﬁdnbnxttbmd:xfelhdmdl\@ftd efnipherabsitiesgof tbeppos ed

to each other . froma r nd of t indri.c portion 30. The
cylindric& mci’)”(‘)l”l]tl?%ﬂo%ggﬁg e4oR8 P B%e%e’a 1flﬁlétm‘ﬁ§ dgsgy : shaped mougHngar t of
the cyl i ndpiealsdRR%HiGM §&sh3amﬁﬁ§%% atxt%htspgoﬂzﬁgﬂ%@-_@hé oﬁf_‘f_tﬁ@%%n ROEL i on

10b and an anti-reverse nechanismb e‘reel unit ange
portion 48eciimhemal saged thedbask pseicnhd heohduoing Partiod dakis rotatabl3Boinsged motint ed t o

a fore endo irst rotor. arm 31 t ide the fishing l.ine to the spool
3 The bl shelf Vg sl GphbRy it b el aetarmors s N i posi ti on
that gui degohfiodateSAhO@ag lhddBakiGmidianSRAes 4 @2GRoR4] TR UFRBIEAAmRUAtion

position that can reel out the fishing line fromthe
portion 4e 1s formed at a front surface of the mounting portion 4d.

[0057] The drag mechanism 60 has a drag adjustment knob 61 for adjusting drag force.
The drag adjustment knob 61 meshes with the spool shaft 16. In this embodiment, the
drag adjustment knob 61 includes first and second adjustment units 62 and 63. The first
adjustment unit 62 adjusts an initial drag force. The second adjustment unit 63 adjusts a
drag force that increases from the initial drag force. In the drag adjustment knob 61, an
initial load of the drag force is set by rotating the first adjustment unit 62. Then, with the
initial drag force set, the drag force is increased from the initial drag force by the second
adjustment unit 63. This allows the user to prevent a fish from escaping and the fishing
line from breaking due to the drag force being set to a level lower than necessary.
Handling and Operation of the Reel

[0058] With this spinning reel, the drag force of the spinning reel will be adjusted
before fishing in accordance with the fishing method and the type of fish that the user is

attempting to catch. When the drag force is to be adjusted, the first adjustment unit 62 is
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spool 4. [0054] The anti-reverse nmechani sm 50 prohibits or permts the
rotation of the rotor 3 in the line reel-releasing direction. The
anti-reverse nmechanism50 includes a roller-type one-way clutch 51 fitted
to the mechani sm support portion 10b of the housing unit 10. The one-way
clutch 51 is switched between a reverse-rotation-prohibited state and a
reverse-rotation-permtted state. The anti-reverse nechani sm 50 further

i ncl udes dirsswtdtahiongt thparialideng fintd. Bef dfe isitiat diap fgret hes vsea-sanyhecl ut ch 51
bet ween the reverse- rotation-prohibited state and the

r ever se- r oEENGHISERFRIURE 34t Hitated hist B R g Bpes wer ghengdish gs bpen

pi vot abl ycggé}gprted by the nechani sm support portion | Cb and the

i nternedi ate” support portion 10d of the housing unit 10. [0055] The spool
4 is di spdgeribet Woen casimgfwitls therspinmingarend, 8 taidirhBS is podrd ovet Gomahen 32

of the rotor 3. ,The spool i,S mounted on the front, end.of the spool shaft
16 so as tOCVBiLELoF, O’ét%éjﬁthéleirﬁéim%% pf’ﬁé“?‘e%%?@ 15 ¥ Ui @ %S pool

4 is restih&tage isTH8t SROMWhen (hR ocehaf the HniRa%ing i SLERARGOINRAdiANEgH6H that a
di aneter of the spool shaft 16 gradually decreases toward the front end of

t he spool Bhathe gt panef hssorolshaft 16 includes a first nmale screw 16a and

|1 || el yghant d i b. . Th I ' f d
2 sl 1 ol Bl or . WGP O RS 70k SBine GRS oEis0a: FEha A3 i 11 v o

nmal e  screwudfd ib thedinghmighBgtjosigiad. ShiBWpelffmadiditdpaticali ey ahand arded
portions 16bh are provided to the rear of the first male screw 16a. The

spool 4 i srpprsfasyshsyy headhaeerimassembly. | ispoesd]in fisdinggsivring dircherle of |
for exanpl i : e . A1 : i . | ar ge
i et or St ST BBl P o R R0 G R o e et 0%
t ubul ar dtagsraicted nomhe ainiom gt o thedaastdieaf §lgiftd egnd theendstr weairtd Efeound an
outer peri ghﬂ of the boeb;ﬁi n 4a, . The skirt portion 4b is unlt%rily for med
with a red it fEee FasmiBebio the BRionsrer PrivHensmgrg e Hhereipa Vircthe font

uni tarilyphoorad eﬁ{\ﬁibﬂ @arfqﬁﬂttgp?tﬁ&' PtothBSiPAPRLD wifddn gnsctrb bbin 4a is a
cylindrical nenber that extends to outer periphera s% es of the

cyl i ndri c&00636r t i loredd0ioof the hetafigad forBe isTensingdodl forahd pialandesr 4 taibek- shaped

U MUNENTETR NS PG ENENE 4 e

portion AghthforlaPiRb@BF YhePMBA @6ara) 1 £NE rotation speed that is less than the rotational
speed of the rotor 3. The rotation of the worm shaft 21 causes the slider 22 that meshes
with the grooves 21a of the worm shaft 21 to move forward and backward, guided by the
first and second guide shafts 23a and 23b. The fishing line that is guided onto the spool 4
by the bail arm 33 is wound onto the bobbin 4a of the spool 4. When the fishing line is
wound in the conventional cantilevered support configuration, the winding force (winding
forque) acts on a master gear shaft as a bending force. On the other hand, in this
embodiment, since both ends of the master gear shaft 7 are supported, the winding force
does not act as a bending force. Thus, even a narrow interval can maintain the strength at
high fevel. Therefore, it is possible to minimize a protrusion that is provided to support
the master gear shaft 7.
[0062] In the foregoing embodiment, a front drag type spinning reel is used as an
exemplary spinning reel, but the present invention can also be applied to all spinning reels,
such as spinning reels that do not have a bail arm, lever-brake type spinning reels, and rear

drag type spinning reels.
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spool shaft 16 via a brimed bushing 55. The drag accomodati on portion 4e
accommodat es the drag nmechani sm 60 that brakes the spool 4. The drag
accomodation portion 4e is forned at a front surface of the nounting
portion 4d. [0057] The drag mechani sm 60 has a drag adjustnent knob 61 for
adjusting drag force. The drag adjustnent knob 61 neshes with the spool
shaft 16. In this enbodi nent, the drag adjustnent knob 61 includes first
and second0&ad}just Mentsedihirts, 62 falhalvitnd.dirEbigorfal restns “Adjvast rRAVadniiove2
adjusts an initial drag.farce. The second adjustnment unit 63 adjusts a
drag for cedq%arﬁinv@ﬁécég LONEPIGH, ?%@“’i fﬁlgttf a&Fveﬂgea&sf“&H@é any gihepginylaag

adj ust mentgyiknRbnb lorn@Refet & thh @l 4; t he;dr.ag: i ating
the first adjustnent uenfiett wggbﬁ'lgﬁllggﬁ&lvﬁfﬁ C'?:ﬁjleéé e?lgllpﬁj?%ﬁﬁgrtg%ﬁl]‘%%)ern?}émfseg%%t he
drag f or cer¢oordingy chsedefmoas ttilézedrio desiribd tlagpreeme mvbytidrheoskicdend

adj ust rrentmuni t,[eg&1 ,[Tpiis ard | ows t.he_%seEl fo Br event a fish from escaping
and the fi SRR FTAL FP SHBIE SRIREEHNEN R PIEHING ¥Vt ce being set to a

| evel | owgnoddan meeesSaLy degrbithingsaRthnOreyatiiieofndt-agnBeshatt§028] Wth
this spinning reel, the drag force of the spinning reel WI?| be adj usted
bef ore fi SHEhEEIFiR mBesscr Gasemabiameutihel davistiong! thet hodifiadh termhrach yhpe thefendi sh

that the ! : I g ,catch. When the drag force is to he
adj ust ed, L}?%Eetlhﬁ% ér%ﬁ?%;ﬂb%%%gegmt 62 is -16 first rotated to set the

initial diegsor c&hilheily prlatertedichitaldirdératat BEGehbam tbeRmktSet the hhRgentsecond
adjustnent unit 63 is rotated to set the usual drag force used when a fish
has been VEHHA%. It IbBOIPNARE (cBesq vdlled inrihe pa fiopt Win discloses that wesigyai | arm
33 is pushegd,QVeha ki I,R€- M faq] N the i ne- h.0g- out
posi 1 o, ey B8 LEBMc e e it tcRn BOR0b Al e R I \E0bPBLERY Ve
t hi s occuiisventibead defhied dgn thermppéersied elams e fhuithertong thec ke doaghd egbripd gromi thbie

front part of .the spool. 4. [0060] Wen the fishj line is to be wound onto
the spool POl A7 Orém%%leipéeslméf*m%@a if BrOtVHJ@g%P{reémWWm@%@@d 2Pon.
This is pesfigs 0§ OBk ing hd ﬁﬁv@‘tid%lﬁ%ﬁ@b?%hge%@?éﬁ&dfe@ﬁs%ﬂﬁ%r when the

handl e assenbly is rotated in the l1ne wnd rection. en the
handl e ass$e#bhlynts. i[hus. sheatcege phthe hevantine ismaidinigddo thecdisdosed @nbotiabéronal
force is transmtted to the pinion gear 9 via the master gear shaft 7 and
the master gear 8. The
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rotational force transmtted to the pinion gear 9 is transmtted to the
rotor 3 via the front part of the pinion gear 9 and the rotor 3 rotates in
the line winding direction. [0061] In addition, the rotational force is
transmtted fromthe pinion gear 9 to the wormshaft 21 via the gear-down
train 20. As a result, the wormshaft 21 rotates at the rotational speed
of the pinion gear 9, i.e., arotation speed that is |less than the
rotational speed of the rotor 3. The rotation of the wormshaft 21 causes
t he slider S, Wth the grooves 21 a of the wormshaft 21 to
nove formé?%ﬁgtgﬁgégﬁ cﬂﬁyiguided by the first and second gui de shafts 23a
and 23b. The fishing line that is guided onto the spool 4 by the bail arm
33 is wound ontolthe bdbHiainarest comerigpasol 4. Wien the fishing line is
wound in the conventional cantilevered support configuration, the w nding
force (winding ¢&oredue)imbtidnonreal bedt @mfigesx ts bahtouasdanbefidiimgrotips ce. On
the other hand, in this enbodi nent, since both ends of the naster gear
shaft 7 arfestsipepigted sildieirteof thg rEQnegy, HALSHNONd Rembescchiandipdofar ce.
Thus, even a narrow interval can maintain the strength at high |evel.

Ther ef gr e pd firgf §pdpssi bl € to mnimze a protrusion that is provided to
support the nas?er gear shaft 7. [0062] In the foregoing enbodi nent, a

front drag type inni reel.is used as an . exenplary spinning reel, but
the present i nve%?qt%honc SRS E IR llsfneIBg]Pgm&Ialm ‘?rrﬁ%%%a?t@é‘lag?edeé%% as
Spi nni ng reels_thg& go ot, have a bhai]l arm |I|ever-brake type spinnin%]
reel s, and %5FOD g Hrst B FREHENE e eteraldrrepopa)d ingtap e onaieditp Ihe he
following directional terns "forward, rearward, above, downward, vertical,
hor i zont akeel bedpandihg firstditsmenbe; a asmstee kbarasrangyd ot themasiarigearshaflianéct i onal
terms refer to those directions of a device equipped with the present

i nvent i onrotabbodishasgd yhoutt besfrst shaftiixisaandig binigegkat orraigedraldg 4 dieecibesent
invention should be interpreted relative to a device equipped with the

present i BvediliaRaf lQRG4ndig it 814 Qhird Sk & i0R URD &S o S UPSLARH Rk ¥ »
"about" and "approxi mately" as used herein nean a reasonabl e anount of

devi ati on il r hat the end result is not
signifi caﬁ&fr%}hgﬁggg%&;étﬁgggg]m #fgga%nl y preferred enbodi ment has been
chosen to ill UStar l?én%let ahsge gi??gtg%ably coupled to the master gear shaft;

a rotor rotatably mounted to the reel body about the second shaft axis, the
rotation of the handle assembly being transmitted via the rotation transmission mechanism
15  to the rotor;
a spool shaft movable relative to the reel body in the direction of the second shaft
axis;
an osciliating mechanism configured to move the spool shaft back and forth in
cooperation with the rotation of the handle assembly; and
20 a spool mounted to a fore end of the spool shaft, and configured for fishing line
to be wound around an outer peripheral surface of the spool by the rotation of the rotor,
the reel body including a first rotation support portion that rotatably supports the

master gear shaft on a master gear side of the spool shaft, and
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invention, it will be apparent to those skilled in the art fromthis

di scl osure that various changes and nodifications can be nmade herein

wi t hout departing fromthe scope of the invention as defined in the
appended cl ains. Furthernore, the foregoing description of the enbodinent
according to the present invention is provided for illustration only, and
not for the purpose of |imting the invention as defined by the appended

clainms and theirthedtittilahenbs: indlndie atdaeorsicopeioauphie: haruenttaoftisblnot
limted to the disclosed enbodinent. -18 WHAT IS CLAIMED I'S: 1. A spinning

[ eel - COMPIShd: hd et cUfishat BEL Udlingl Aot 6e!sROMHERRLLOMLD Lo be mount ed
on a fishing rod, a first opening on de surface o e reel body, and
a first lid menber configured to cover 5 the first opening; a rotation
transm ssion mechani smincluding a naster gear shaft arranged along a
direction of a first shaft axjs exte %% in a Iateral direction and
rotatably mount t o t He® SPEBINERsdy® &hﬂﬁéhﬁpﬂsF”FWH1nenber a master gear
arranged on the nmaster gear shaft and rotatably di sposed about the first
shaft axis, and @epeaiivon fyther inpleden gedcaidopgniagdinraesidd omfaoé og@site setbond
shaft axis extending in a longitudinal direction and configured to nesh
with a pliustalpetivigofndgescoteid meafbet that mashBrugéas covar handtedageenig| v
rotatably coupled to the master gear shaft; a rotor rotatably nounted to
the reel body about the second shaft axis, the rotation of the handle
assenbly being transnitted via the rotation transm ssion nechanism 15 to
the rotor; a spopl shaf e body in the direction
of the second shaft ag%gga%ﬂgggﬁﬁsgﬁ%hﬁ?n%%gﬁghyéﬁgkﬁnf|gured to nmove the
spool shaft bac d forth in eration th th t he handl e
abenbly. and OMATEpaEE shsunretebS Pl e ing et ob BubiecaRbie g
configured for fishing line to be wound around an outer peripheral surface
of thg U s péefionpyodahien pertians sAnlbguredhto cspmmodaterkearings thag@atabhe FermoRdgha fir st
rotati on support portion that rotatably supports the

master gear shaft.

4. The spinning reel set forth in claim 3, wherein
the first bearing accommaodation portion is annular and is opposed to an interior

15  side surface of the master gear.

5. The spinning reel set forth in claim 4, wherein
the first rotation support portion further includes a pair of arms that extend from
opposed peripheral portions of the first opening toward the first bearing accommodation

20 portion.

6. The spinning reel set forth in claim 1, wherein
the first rotation support portion is arranged radially inward of the gear teeth of

the master gear and overlap the gear teeth in the direction of the first shaft axis.
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master gear shaft on a master gear side of the spool shaft, and -19 the
first lid nmenber including a second rotation support portion that rotatably
supports the master gear shaft on a first |id nmenber side of the naster
gear. 2. The spinning reel set forth in claim1, wherein 5 the reel unit
further includes a second opening on a side surface opposite to the first
opening, and a second |lid nenber that is configured to cover the second
opening. 3. The spinning reel set forth in claiml1l, wherein the first and
second rotation support portions include first and second bearing 10

accommodat i on poyti ons TeeRhhAMESE: e REEERAalMRear i Ngs that rotatably
support the nmmster gear shaft. 4. The spinning reel set forth in claim3,

wherein the firs ' mygq L. KLl ' r i.S. opposed
to an interior %%ﬁﬁé%g%%&ggé fﬂjthhgﬁrfaégthé% Qg%ﬁéé?ag‘eg#ﬁé’ogp{hﬁn‘;ﬁ% artl}glgl?%el
set forth_in ﬁla£n14 Eh@{nergin the first rotation support portion further

i ncl udes FHRIFAGHIAPHETEt ext end from opposed peripheral portions of
the first opening toward the first bearing accommodati on 20 portion. 6.
The spPnning reel set forth in claim1, wherein the first rotation support
portion is arranged radially inward of the gear teeth of the nmaster gear
and overl ap the $ear tdéthpinningreeldet fecthiioniaoh 7t Wacfeinr st shaft axis. -20 7
The spinning reel set forth claim1l, wherein the master gear shaft is

cyl i ndri cahe landld@serablf, ea@lgest hr eaded portion on an inner periphera
surface thereof. 5 8. The spinning reel set forth in claim?7, wherein the

nandi e assenbly d AEldan iRrR dafe HAlEd Phitiinhd® StLRASARAREON that
is screwed into the fenale
threaded portion,
10 a handle arm rotatably coupled to the handle shaft, and extending in a radial
direction of the handle shaft, and

a handle grip rotatably mounted to the handle arm about an axis that is parallel to

the handle shaft,

15 g. The spinning reel set forth in claim 1, wherein
the oscillating mechanism includes
a worm shaft that is arranged in parallel to the spool shaft, and is provided with
intersecting helical grooves that are formed on an outer peripheral surface thereof,
a slider that includes an engagement member that engages with the helical
20 grooves, and that is immovably coupled in the direction of the second shaft axis relative to
the spool shaft.
a guide portion that is arranged in parallel to the worm shaft, and guides the

slider in the direction of the worm shaft, and
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t hreaded portion, 10 a handle armrotatably coupled to the handl e shaft,
and extending in a radial direction of the handle shaft, and a handle grip
rotatably nmounted to the handl e arm about an axis that is parallel to the
handl e shaft. 15 9. The spinning reel set forth in claim1, wherein the
oscillating nmechanismincludes a wormshaft that is arranged in parallel to
the spool shaft, and is provided with intersecting helical grooves that
are fornmed on ana gedretfowperdiphet addusey thaceatidreshé mastes peéadeandt thaksmitaleudes
an engagenent nenber that engages with the helical 20 grooves, and that is

i movabl y 6Rubh 8elthe ndshe pdi18¢hd MRea@bd bhRioaesRAdisshaft axis relative to
the spool shaft. a guide portion that is arranged in parallel to the worn

shaft, and gui de [ Lot Lrect : -21 a
gear-down train t g?&?é%%%gg&Ph%ﬁfg$5§P%§8g%gpﬁghﬁ%2@%%8%§g%g?§%%h??%%snits
t he rotationfof%gge nas% rQear to the threaded portion, wherein the
slider caf'BeliY Yhosdy s Sﬁlgﬁg?tion that overlaps the master gear shaft in
t he dgrection of the second shaft axis. 5 -22
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