
;{|}~e3el6T6T! SPINNING REEL HAVING A WATER-PROOF STRUCTURE BACKGROUND OF
THE INVENTION A. FIELD OF THE INVENTION 5 The present invention relates to
a water-proof structure, more specifically the present invention relates to
a spinning reel having a water-proof structure that prevents liquid from
entering a reel main body of the spinning reel. IO B. DESCRIPTION OF THE
BACKGROUND ART A spinning reel generally includes a reel main body having a
complex combination of mechanisms disposed therein. A rotor is disposed at
a front portion of the reel main body and is rotatably supported by the
reel main 15 body. A spool is supported on the reel main body, with
portions of the rotor extending radially outwardly from the spool such that
a fishline may be wound by movement of the rotor around a fishline
receiving portion of the spool. The spool is disposed on a front portion of
the 20 rotor and supported by the reel main body such that the - spool may
undergo oscillations back and forth along an axis of rotation of the rotor.
A handle is rotatably supported on a side of the reel main body. Within the
reel main body are the following: a rotation transmission 25 mechanism for
rotating the rotor about the spool, an     oscillating mechanism for
causing the spool to oscillate along the rotor's axis of rotation, and a
control device that prevents reverse rotation of the rotor. The rotation
transmission mechanism includes a master 5 gear shaft, a master gear fixed
to the master gear shaft, and a pinion gear. The master gear shaft is
supported in the reel main body and extends laterally between opposite
sides of the reel main body (left and right sides of the reel main body).
The master gear is disposed within the 10 reel main body. The pinion gear
has gear teeth engaged with corresponding gear teeth formed on the master
gear. The rotor is fixedly coupled to an end of the pinion gear for
rotation therewith. The oscillating mechanism includes, for instance, an 15
aintermediate gear, a threaded shaft, a slider, and a sliding guide. The
intermediate gear is coupled with the pinion gear for rotation in response
to rotation of the pinion gear. The threaded shaft is disposed parallel to
a spool shaft, with the intermediate gear coupled to one end 20 thereof.
The slider is engaged with the threaded shaft via the sliding guide such
that the slider moves in response to rotation of the threaded shaft. The
spool shaft is axially coupled to the slider such that the spool shaft
oscillates back and forth with the slider. 25 Grease is applied to each of
the above mentioned 2 



moving members to reduce friction, whereby members move more efficiently.
The reverse rotation prevention mechanism is located toward a front portion
of the reel main body. One end of 5 the spool shaft and an end of the
pinion gear extend out of the front of the reel main body through a bore in
the reel main body such that the spool and the rotor may be supported
thereon, respectively. Ends of the master gear shaft extend out of bores in
the opposite sides of the 10 reel main body such that the handle may be
attached to the master gear shaft from either of the two opposite ends of
the master gear shaft. As described above, many moveable members such as
the spool shaft, the master gear shaft, and the pinion gear 15 extend out
from the reel main body through bores. The bores are formed such that there
are gaps between the bores and the moveable members that pass through the
bores to allow smooth movement of the moveable members. There are also gaps
between the reel main body and stationary 20 members such as the reverse
rotation prevention mechanism. _It is possible for liquid such as water to
enter the reel main body through the gaps between the bores and the
moveable members, and between the stationary members and the reel main
body. When the reel main body is being 25 cleaned, it is also possible for
water and/or detergent to 3   enter the reel main body. The grease applied
to the conventional moveable members has been relatively highly viscous and
durable and usually continues to provide lubrication even when liquid
enters inside the reel main 5 body from the gaps. PROBLEM TO BE SOLVED BY
THE INVENTION Since highly viscous and durable grease is applied to 



rotation transmission mechanisms and oscillating mechanisms of conventional
spinning reels, it is difficult 10 to improve the efficiency in rotating
the handle because of the resistance of the grease. Specifically, it is
difficult to reduce the amount of energy necessary to rotate the handle in
part because of the viscosity of the grease. Also, once seawater that
entered inside the reel 15 main body dries, deposits such as crystals of
salts remain. When the deposits are trapped between gears or between
rollers of a bearing, smoothness of rotation is affected. SUMMARY OF THE
INVENTION 20 The object of the invention is to improve the efficiency in
rotary action of a handle of a spinning reel while maintaining smoothness
of rotation. In accordance with one aspect of the present invention, a
water-proof spinning reel prevents liquid 25 from entering an interior
space thereof. The interior 4   space is defined with a reel main body of
the spinning reel. The water-proof spinning reel includes a moveable member
that extends outward from within the reel main body. A stationary member is
fixed to the reel main body. 5 A seal member is disposed about the movable
member contacting the moveable member and at least one of the reel main
body and the stationary member. Preferably, the seal member is made of an
elastic material. 10 Preferably, the moveable member is a master gear
shaft of the spinning reel. A pair of bearings support opposite ends of the
master gear shaft within the reel main body. A pair of the seal members are
supported on the reel main body, the seal members being disposed 



15 adjacent to respective ones of the pair of bearings on opposite sides of
the reel main body such that the seal members each contact respective
portions of the master gear shaft, the reel main body, and respective ones
of the bearings. 20 Preferably, each of the bearings is a rotary bearing
having an outer race coupled to the reel main body, an inner race
supporting the master gear shaft, and a roller supported between the outer
race and the inner race for rolling therebetween. 25 Preferably, the seal
member has an outer diameter 5   that is slightly smaller than an outer
diameter of the outer race. Preferably, the master gear shaft is formed
with a pair of seal contacting portions that contact respective 5 ones of
the seal members, the seal contacting portions having an outer diameter
that is smaller than an inner diameter of the inner race. Preferably, the
master gear shaft is formed with a hollow interior having a first threaded
portion and a 10 second threaded portion, the first threaded portion being
a right handed thread and the second threaded portion  having a left handed
thread. The spinning reel includes a handle assembly that includes a shaft
having a first threaded portion and a second threaded portion. The first 15
threaded portion of the master gear shaft is a right handed thread and the
second threaded portion of the master gear shaft has a left handed thread.
The first threaded portion of the master gear shaft is engageable with the
first threaded portion of the handle assembly, 20 and the second threaded
portion of the master gear shaft is engageable with the second threaded
portion of the handle assembly. 



Preferably, one of the seal members is disposed between the outer race of
the bearing and the reel main 25 body. The other of the seal members is
disposed between 6   the other of the outer race and a lid member that is
fixed to the reel main body. Preferably, the moveable member is a shaft
pivotally supported by the reel main body for controlling a one-way 5
clutch of the spinning reel. The seal member encircles a portion of the
shaft and contacts the shaft and the reel main body. Alternatively, the
moveable member is a rotor and the stationary member is a reverse rotation
prevention 10 mechanism fixedly supported on the reel main body. The seal
member is supported between the rotor and the reel main body so as to
contact both the rotor and the reel main body. Preferably, a cylindrical
elastic member adapted to 15 encircle a flange portion formed at a front
side of the reel main body and an outer peripheral surface of the reverse
rotation prevention mechanism. In accordance with another aspect of the
present invention, a water-proof spinning reel prevents liquid 20 from
entering an interior space of a reel main body of the spinning reel. .The
water-proof spinning reel includes the reel main body and a spool shaft
movably supported within the reel main body. A rotor is rotatably supported
in the reel main body and a seal member made of an elastic 25 material is
disposed between the spool shaft and an end of 7   the rotor contacting the
spool shaft and the end of the rotor. In accordance with yet another aspect
of the present 



invention, a water-proof spinning reel for prevents liquid 5 from entering
an interior space of a reel main body of the spinning reel. The water-proof
spinning reel includes the reel main body, a member adapted for connection
to the reel main body and a seal disposed between the reel main body and
the member. ~~~10 Preferably, the seal is made of an elastic material.
Preferably, the reel main body is formed with a first flange portion that
has a semi-cylindrical shape. The member is formed with a second flange
portion having semi cylindrical shape, the first and second flange portions
15 `together define a single cylindrical shape. The seal is disposed
between contacting surfaces of the first and second flange portions.
Preferably, the reel main body is formed with an opening, and the member is
a lid adapted to cover the 20 opening, the seal being disposed between
contacting surfaces of the member and the reel main body. Preferably, the
reel main body is formed with an opening and a first flange portion that
has a semi cylindrical shape. The member is formed with a second 25 flange
portion having semi-cylindrical shape, the first 8   and second flange
portions together define a single cylindrical shape. The spinning reel
further includes a lid adapted to cover the opening, the seal being
disposed between contacting surfaces of the member and the reel 5 main
body, and the first and second flange portions. In accordance with yet
another aspect of the present invention, a water-proof spinning reel for
preventing liquid from entering an interior space of a reel main body of
the spinning reel. The water-proof spinning reel 10 includes a spool shaft
supported within the reel main body, the spool shaft defining a spool axis.
The waterproof spinning reel also includes an oscillation movement
mechanism for moving the spool axis back and forth along the spool axis.
The oscillation movement mechanism is 15 disposed within the reel main
body. A portion of the 



oscillation movement mechanism is supported within bore formed on a rear
portion of the reel main body. A seal member disposed on the rear portion
of the reel main body prevents water from entering the reel main body via
the 20 bore. With the above water-proof structure for a spinning -~- reel,
gaps between the moveable members and the reel main body and/or a
stationary member attached to the reel main body is sealed with a seal
member. Therefore, it is less 25 likely that liquid enters the interior
space of the 9   fishing reel through gaps between the moveable member and
the reel main body and/or the stationary member. As a result, grease having
a lower viscosity can be utilized to lubricate the various elements within
the interior space. 5 Accordingly, resistance from the grease is smaller,
whereby efficiency in rotation of the handle is improved. Also, since less
liquid enters the interior space, there is a reduction in deposits left
when liquid dries. Accordingly, there are fewer deposits trapped between 10
gears and between rollers. Therefore, smoothness of rotation of the handle
of the spinning reel can be maintained. These and other objects, features,
aspects and advantages of the present invention will become more fully 15
apparent from the following detailed description of the present invention
when taken in conjunction with the accompanying drawings where like
reference numerals denote corresponding parts throughout. BRIEF DESCRIPTION
OF THE DRAWINGS 20 Fig. 1 is a side plan view of a spinning reel in
accordance with one embodiment of the present invention showing a handle
assembly attached to right side of a reel main body of the spinning reel;
Fig. 2 is a side cross-sectional view of the spinning 25 reel in accordance
with the present invention; 10  



1' ~ c3 . _', ~_s :t k~<~ck si_dc cross-.sec~t_ i onal v_i ew of Llre r>1
rm r r~~ r wc 1 cic.l ci <cl ~ o I~'i<3. l v:~i t_U t W , W ~nc31 c <z:
;crntl y ut_Laolrc:~i on a Ic.tt :,rd<_ of t.lre rcw:l Irl~37r1 I>c>ciy~
m<~. ~1 ~_r; <r f1_agnrerrLany t~en:;pect.rve, exploded vieo~ of S the reel
main body of tire spinning reel depicted in Fig. 1: Fig. 5 is a fragmentary
cross-sectional view of a master gear of the spinning reel depicted in Fig.
1 on a slightly enlarged scale; 10 Fig. 6 is a fragmentary, cross sectional
side view of a front portion of the spinning reel depicted in Fig. 1 on a
slightly enlarged scale; and Fig. 7 is a fragrrtentary, cross sectional
side-view of a rear portlorl Of the sp inning reel depicted in Fig. 1 on 15
a slightly enlarged scale. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
OVERALL STRUCTURE A spinning reel in accordance with a first embodiment of
the present invention is described below with reference 20 to Figs. 1 and
2. Tile spinning reel shown in Figs. 1, 2, 3 and 4 i_s, relative to most
spinning reels, a large spi_nni.ng reel that is ail a to bold about 200m of
size B fistrline, witty ttre fislrl ine caound about a spool 4 ,
d~scri_f~eci irr gr~eatcu deini_1 I~clo4r. '1'lro :~pirruir~g mel 2 J I.IIC
1 ude:~ a r_ ec~l ma i o l~c~o3y ~ , o mot o r 3 i_)r<~ 1 i s strtyo ni_cci
on the reel main body 2 about an axis A (Fig. 2), the spool 4, and a handle
assembly 1 that is rotatably supported on the reel main body 2. As is
described in greater detail below, rotation of the handle assembly 1 5 with
respect to the reel main body 2 causes the rotor 3 to rotate and causes the
spool 4 to undergo oscillations along the axis A (Fig. 2) in order to
receive the fishline. The rotor 3 is rotatably supported by a front portion
10 of the reel main body 2 and is rotatable about the above mentioned axis
A. The spool 4 has an outer peripheral surface about which the fishline is
wound, and is disposed on a front portion of the rotor 3 so as to be
movable back and forth (oscillate) along the axis A. 15 ~ STRUCTURE OF THE
HANDLE ASSEMBLY As shown in Fig. 3, the handle assembly 1 is threaded into
a master gear shaft 10, as is described below. As 



shown in Fig. 1, the handle assembly 1 includes a T-shaped handle portion
la and a L-shaped crank arm 1b. The handle 20 portion la is rotatably
attached to an end of the crank arm 1b. With reference again to Fig. 3, the
crank arm 1b includes an arm portion 7a, a shaft portion 7b, and an
attachment portion 7c. A base end of the arm portion 7a is pivotally
coupled to the shaft portion 7b. The 25 attachment portion 7c has a
cup-like shape and extends 12   around a portion of the shaft portion 7b,
as is described in greater detail below. The attachment portion 7c is
substantially concentric with the shaft portion 7b with the shaft portion
7b extending beyond the end of the 5 attachment portion 7c such that the
distal end of the shaft portion 7c is threaded into the master gear shaft
10. The shaft portion 7b has a rod-shaped cross section. On the distal end
(toward the right side of Fig. 3) of the 10 shaft portion 7b, a first male
screw portion 8a and a second male screw portion 8b are formed
concentrically and axially next to each other. The first male screw portion
8a is a right-handed screw (a screw that is threaded in when it rotates in
a clockwise direction). The second 15 male screw portion 8b is a
left-handed screw (a screw that is threaded in when it rotates in a
counter-clockwise direction) that has a larger diameter than the first male
screw portion 8a. Accordingly, the handle assembly 1 can be attached to
either the right side of the reel main body 20 2 as shown in Figs. 1 and 2,
or the left side of the reel main body 2 as shown in Fig. 3. On a base end
of the shaft portion 7b, flat-surfaces 8c are formed parallel to each
other. A bore 8d is formed on the flat surfaces 8c for receiving therein a
pivot pin 25 8e which pivotally supports the arm portion 7a on the 13
straf t_ por t) r on Jl~. 't'frc arm poot_i_on 7<~ i ~~ pivotally cout~led 



Lo t.lr<' :;i~~3! t p,>r t_~c~n ~J1 via t_Ir<e tvoL trio f3c. '1'lr,~ ar t
t .n~h;o~rrt_ por Lion ~Jc i ncl udc:~ a cnt.acL~_rrg trLoo ~u, <~ :,l~~zf
L c:over_ 9b, and a Im c:ssuu<. nremben 9c. 5 'fhe contacl_orrc~ t~ortion
9a deLirres an end surface of the arm portion 7a. The shaft cover 9b leas a
cylindricalshape that encircles an outer periphery of a portion of the
shaft portion 7b but is spaced apart from the shaft portion 7b. The
pressure member 9c surrounds a portion of 10 the shaft portion 7b and is
located between the outer surface of the portion of the shaft portion 7b
and the shaft cover 9b. 'fhe contacting portion 9a of the attachment
portion 7c is fOrrrred ~~~itlr an opening that engages tire flat 15
surfaces f3c of_ the shaft portion 7b such that the shaft cover 9b cannot
rotate relative t=.o the shaft portion 7b. In this way, the shaft portion
7b can be rotated by rotation of the shaft cover 9b such that the shaft
portion 7b may be threaded into the master gear shaft 10 and later 20
removed (unthreaded) from the master gear shaft 10 by rotation of Lire
strait cover 9b. l~n end of the strafe cover 9b extends around a tubular
cover_ 19b ttrat is supported on the reel rrralil body 2. 'l'lre Irressure
member 9c i:~ t nl~ul <~r i rr sf~at~e anci i s 2~ coup I <~<f Lo Line slur
f t_ I>ort ~ orr JI~ I >oL ~ :; r otaCal>1 a crud -axe a 1 ~_y 1 ~I
IlloV<11)1<~ m t_h m~:~l>c,m Lo Ltic :>ltaf L ll>, a:~ i ~ dc.s~ritc~ fm
t.W m L~lw~. 'I'I~~~ c~~oi of t_he pr~~~:,:;une n~<~ml~eo 9c <,out.acl.a
t_fo~ mu:,t.c:l <1<J~~~ :~W a I t_ 1 0 4.~Im ~ <. t_W a Imt~di <'
m~SCIIII)ly 1 i s ~t_t_uc;la:ci Llmu c't m. mn t.l~e outer p<m yl~eny of
Ltle siral L porLiort 71 between ttie pressure nren;l~er 9c and the
contacting portion 9a of the shaft cover 9b there are four plate springs 9d
that are arranged-as two pairs of plate springs. Further, between the
contacting portion 9a and the plate springs 9d a washer 9e is disposed
encircling 10 the shaft portion 7b. The two pairs of plate springs 9b
contact each otter at outer peripheries thereof. When the handle assembly 1
is attached to the master gear shaft 10 the plate springs 9d are compressed
between the pressure m2n11Jer 9c and ttse washer 9e such that the basing
force of 



15 (the plate springs 9d biases the pressure member 9c into firm engagement
with the master gear shaft 10 thereby preventing the shaft portion 7b from
becoming-unscrewed from the master gear shaft 10_ Specii=ically, the
biasing force that urges the pressure member 9c against the master gear 20
shaft 10 Helps to retain one oL the Lirst male screw 8a or the second male
screw 8b in threaded engagement with the corresponding threads i n Llie
master gear shaft 10 _ Its well, with the plate springs 9c under
compression, the contacting portion 9a TuoLl~en <.cm1_aW.:; ~~~o ci~d
suufa<vc of 25 t_I~e ~zr~m pooLion ~lo :~acl~ Ltmt~ L1~~~ m m 1>oot.ion 'la
~:~ not I `.~   able to pivot about the pin 8e. When the handle assembly 1
is to be removed from the master gear shaft 10, the shaft cover 9b is
rotated to loosen the threaded engagement between the shaft portion 5 7b
and the master gear shaft 10. As the shaft portion 7b begins to become
unscrewed (unthreaded) from the master gear shaft 10, the plate springs 9d
expand and are no longer compressed, and the contacting portion 9a becomes
separated from the shaft cover 9b. The contacting portion 10 9a also comes
out of contact with the end surface of the arm portion 7a of the crank arm
lb. Accordingly, the crank arm lb can easily pivot about the pivot pin 8e.
When the handle assembly 1 is threaded in by rotating the shaft cover 9b,
the contacting portion 9a contacts the end 15 surface of the arm portion 7a
whereby the handle assembly 1 is retained rigidly in an attachment state
where the crank arm 1b cannot pivot about the pivot pin 8e. While the
handle assembly 1 is attached to the master gear shaft 10, the plate
springs 9d bias the pressure member 9c 20 towards the master gear shaft 10,
whereby the attachment of the handle assembly I to the master gear shaft 10
does not come loose easily. Structure of Reel Main Body As is shown in
Figs. 1, 2 and 3, the reel main body 2 25 includes a reel body 2a and a leg
2b. The reel body 2a 



16   has an opening 2c on a side portion thereof (the opening 2c is open
toward the left side of Fig. 3). The leg 2b has a shape resembling the
letter T and is shaped to connect the reel main body to a portion of a fish
rod (not 5 shown). The leg 2b is formed on the reel body 2a integrally
therewith, and extends in an upward direction therefrom. The opening 2c is
shaped to receive a lid member 2d thereby closing the reel main body. As
shown in Fig. 2, inside the reel body 2a there is `~ 10 a space for many
elements which define several mechanisms. The space within the reel body 2a
is accessed via the opening 2c by removing the lid member 2d. Within the
space within the reel body 2a are a rotor driving mechanism 5 for rotating
the rotor 3 in response to 15 'rotation of the handle assembly 1, and an
oscillating mechanism 6 that moves the spool 4 back and forth along the
axis A such that the fishline (not shown) may be uniformly wound around the
spool 4 by rotation of the rotor 3. 20 As shown in Fig. 3, the opening of
the reel body 2a is closed and sealed by a lid member 2d. The lid member 2d
is fixedly connected to an outer periphery of the opening 2c by bolts. On a
peripheral portion of the opening 2c, a liquid gasket 80 is applied as
shown in Fig. 25 4 in hatched shading, to seal a gap between the lid member
17   2d and the opening 2c, thereby preventing liquid from entering the
reel body 2a and contaminating the moving elements of the mechanism
therein. It should be appreciated that the hatched shading in Fig. 4 5
representing the liquid gasket 80 is not an indication of a cross-section,
but rather is an indication of the liquid gasket 80. Fig. 4 shows a first
flange portion 2e formed on a front portion of the reel body 2a. The first
flange 10 portion 2e generally has a semi-cylindrical shape, or in other
words is approximately half of a cylinder in shape. The first flange
portion 2e is formed on the reel body 2a and extends forward in front of
the opening 2c. A second flange portion 2f is fixed to the first flange
portion 2e 15 and the reel body 2a. The second flange portion 2f has a
semi-cylindrical shape and completes a cylinder shape with first flange
portion 2e. A one-way clutch 51 of a reverse rotation prevention mechanism
50 is fixed to the first flange portion 2e (and second flange portion 2f,
as shown 20 in Fig. 2. The one-way clutch 51 allows the rotor 3 to rotate
in one direction, but prevents the rotor 3 from rotating in an opposite
direction. As is indicated in Fig. 4, the second flange portion 2f is a
separate member from the reel body 2a and makes it 25 easy to install the
various elements that are retained 



18   within the reel body 2a. The configuration of the second flange
portion 2f is such that the master gear 11 is closer to a front of the
interior of the reel body 2a than in prior art configurations. A water
repellent seal 81 5 made of an elastic material is disposed on surfaces of
the second flange portion 2f that contact the first flange portion 2e and
the lid member 2d. As shown in Fig. 4, the water repellent seal 81 is
disposed in a semi-circular shape on a rear surface of the second flange
portion 2f 10 facing the lid member 2d. The water repellent seal 81 is also
disposed on surfaces that contact the first flange portion 2e. The one-way
clutch 51 has a shape corresponding to the cylinder defined by the
combination of the first 15 Flange portion 2e and the second flange portion
2f. A tubular seal ring 82 made of an elastic material such as NBR is
disposed on an outer periphery of the one-way clutch 51 and the first and
second flange portions 2e and 2f, as shown in Fig. 6, such that any outer
peripheral 20 gaps formed on the one-way clutch 51 and the first and second
flange portions 2e and 2f, along with a gap formed between the one-way
cl~ch 51 and the first and second flange portions 2e and 2f are a11 sealed.
As shown in Figs. 3 and 5, a cylindrical boss portion 25 17a is formed on
one side of the reel body 2a (toward the 19   > > glr t :> > cic~ 01 t~'i~)
. '.~ ) . `1'lt~ boss poa-t. pots 1 la3 ex tends r o;.an r ci 1 y ~~,r~ t
it ~ o t i~~ r ~ <' 1 t~c~~ty ),~ I or :>poj~c~n t_ ~ oci ,~ U<~a> > r5co 1
(>a vrh ~ ~1~ :gin[>[~ol l :~ coo<~ cmi oI Llic~ n;ast_en cl<,~m :>f r f t.
l () . hrroi fn:1 1>0:~:~ port mo I -lf~ i:~ 1 1 nu_:ci oa t_Im I ~ cl
nmnWen ld `_> opposing the l~os~ portion 17a, and w~_t_1~ the lid member
?_d fixed in the opening 2c, the boss portion l7a and boss portion 17b are
axially aligned. The boss portion 17b 



extends both inward and outward from the space within the reel body 2a for
supporting a bearing 16b which further 10 supports another end of the
master gear shaft 10 (on t1e left side of rig. S). The boss portion 17a of
the reel body 2a is covered by a shaft cover 19a. however, the shaft cover
19a can be removed and the handle assembly 1 may be threaded into the
master gear shaft 10 vi_a the 15 opening defined by the bearing 1Ga_ The
tubular cover 19h may be coupled Lo either of the boss portions 17a or 17b
on opposite sides of the reel body 2a, depending upon which side of the
reel body 2a the handle assembly 1 is attached to (i.e. for a left-handed
20 user or a right handed user). `1'tie tubular cover 19b prevents water
from ec>tering the reel train body 2a. 11s shown in rig. 1, the shaft cover
I9a and tubular cover I9b are oval meatbers, loft adapted to be coupled to
ei_ti~er loss [xwt:ion l lu and 1'li~ I~y i.wo :;m<~l 7 l~ol t. ; 19r.
`I'lic~ sm~f.ncc~ oI t,tic m~e1 l>cty >a <rt mai t.l lo>;;;; [xmO,ioo f
~I<~ t:~ ?0   for m<)ci ~l~i t.lr an ov<~ I ncc~~~;:~ 17c for attachment of
<'i tl)ci t fo: :~h,rl t. <;mr 1')0 r t lr~~ t,Wml<~r c,ovcr' l Of~.
~'1'Vttl('.'1'(Iltf: ()I' 'I'ilh; lll)`I'()IZ I)It I VI tJ() tlf,<'.lll~Pd
1 `.t1 l1:> strown i a I~' i g . 3 , the rol_or ciniv~ rrg meclrani_sm 5 5
includes a master gear 11 to wlri.ch the handle assembly 1 is
non-rotatabl.y .attached via the master gear shaft 10. The rotor driving
mechanism 5 also includes the pinion gear 12 that leas gear teeth engaged
with corresponding gear teeth formed on the master gear 11. 10 As shown in
Fig. 5, the master gear 11 includes the master gear shaft 10, a gear
attachment portion lla integrally formed with the master gear shaft 10, and
the gear member llb detachably coupled to the gear attachment portion 11a.
15 ~ The master gear shaft 10 is a hollow member made of a stainless steel
material. Both ends of the master gear shaft 10 are rotatably supported by
the reel body 2a and the lid member 2b via the bearings 16a arid 16b. The
bearings 16a and 16b are rotary.bearin~s~each having an 20 inner race 20a,
an outer race 20b, and ball bearings 20c. _ . Syea1 rings 18a and 18b made
of wn el_astic material. such as NBR are disposed adjacent Lo t_he ont_e::
peripheral 



surface of the master gear sfiafi_ 10, and axially outward from i_Uc int er
rroJ ya<:~~ of Llm uc<~l 1~o~3y ?<a, t.loJ inoc~r~ ?'_, mice ?Oa arrcj
t.lo~ c~W_~~r c <zc<~ 70f of t.tr~~ !~<~~ro r n~J:; I (,o <~oci ~l   16b,
respectively. The seal rings 18a and 18b are washer-like members, 5 LO 15
tightly retained within seal coupling recesses 18c and 18d, which are
formed in the lid member 2d and reel body 2a, respectively, axially outward
from the bearings 16a and 16b. Inner radiuses of the seal coupling recesses
18c and 18d (outer radiuses of the seal rings 18a and 18b) are smaller than
outer radiuses of the bearings 16a and 16b. Axial lengths of the seal
coupling recesses 18c and 18d are slightly smaller than thicknesses of the
seal rings 18a and 18b. Inner peripheries of the seal rings 18a and 18b are
disposed adjacent to seal surfaces 10e and 10f of the master gear shaft 10.
Outer radiuses of the seal surfaces 10e and 10f are smaller than the
radiuses of the portion of the main gear shaft 10 that contacts the
bearings 16a and 16b. Small bolts 18e and 18f are threaded into the boss 20
25 portions 17a and 17b contacting the outer races 20b of the bearings 16a
and 16b. The small bolts 18e and 18f through the outer races 20b force the
seal rings 18a and 18b into firm engagement with the seal coupling recesses
18c and 18d such that the seal rings 18a and 18b seal outer peripheral
portions thereof without rotating with the master gear shaft 10. Since the
seal surfaces 10e and 10f have smaller radiuses than the bearing attachment
22   :.ur f aces, i t_ i:; 1 es:, 1 i kel y t~lmL t_I~e scal_ surfacc~:~ 1
O<~ an<j I 0 1 n t < clunm<J~<1 . 1~'u r t Ircr , a t t en r cp<.<: t_cd
at:t mvlrn,c~o i nrtcl cl~~(.<zrynrc.rti I t ltc~ lrmtc?lc. n:,;>c~ml~ly l
( ~ f t.l nr~z~~t.cr- c)c~~m Ir~3 f t 1 0 ~~ iron 1 ci h<~ d~ 1 omuec? t.
tterely ex Lead i ng f a nt.he r 7 rr a 



S radially outward direction, the seal rings lf3a and 1Bb rnay still
provide a reliable seal. hlso, since the seal coupling recesses 113c and
lt3d have smaller radiuses than the outer races 20b, thrust forces that are
applied to the bearings 16a and 16b can be directly supported by the reel
10 body 2a and the lid member 2d. I~s shown in Fig. 5, the master gear
shaft 10 is formed with a first through bore 10a, a first female screca
portion 10b, a second through bore 10c, and a second female screw portion
lOd all formed concentrically arid 15 axially aligned in the above recited
order from the right side of Fig. 4 to the left side of Fig. 5. The second
female screw portion 10d opens to the left end of the master gear shaft 10.
`fhe axial length of the first through bore_~.Oa is substantially the same
as the axial 20 length of the second female screw portion 10d. The first ,_
through bore 10a has a larger radius -t-ban tire second female screw
portion 10d, such ttraL the second male screw portion Bb of tl',e shaft
portion 7b can be i nsert~ed t.treret:trroucilr. 'I'la 1 i r. st. i enur7 a
:>cneva 1m t_ r o0 1 Olr i :> i_onnted w~ t_It r. i gin -ftandecl scr ew
t:ltroad:; ( i n t_~> v;~lt t c~lr t.l ?3   first male screw portion 8a of
the shaft portion 7b can be threaded. The axial length of the first female
screw portion 10b is slightly longer than the axial length of the first
male screw portion 8a. The axial length of the 5 second through bore 10c is
substantially the same as the axial length of the first female screw
portion 10b. The second through bore 10c has a larger diameter than the
first female screw portion 10b, such that the first male screw portion 8a
can be inserted therethrough. The second l0 female screw portion 10d is
threaded with left-handed screw threads, into which the second male screw
portion 8b of the shaft portion 7b can be threaded. On portions of the
outer surface of the master gear shaft 10 are flat surfaces 10g formed
parallel to each 15 other for engagement with corresponding surfaces of the
gear attachment portion 11a. The gear attachment portion 11a is formed on
the flat surfaces 10g integrally with the 



master gear shaft 10 by press fitting the master gear shaft 10 into the
gear attachment portion 11a or other 20 means. The gear attachment portion
11a is made of a zinc alloy, which can be molded integrally with a
stainless alloy easily. The gear attachment portion 11a includes a boss
portion 11c and a flange portion 11d. The boss portion 11c is fixedly
coupled to the master gear shaft 25 20, as described above. The flange
portion 11d is formed 24   on an outer periphery of the boss portion 11c.
The gear member 11b is detachably coupled to the flange portion 11d by a
plurality of bolts 13. The gear member 11b is a disk shaped member made by
forging an aluminum alloy. 5 Therefore, the gear member 11b is relatively
light. The gear member 11b includes a disk portion 11e and the face gear
portion 11f. The disk portion 1Ie is non-rotatably coupled to the flange
portion 11d. The face gear portion 11f is formed on the outer peripheral
portion of the disk 10 portion 11e, and is adapted to engage gear teeth
formed on the pinion gear 12. As shown in Fig. 2, the pinion gear 12 is a
tubular member disposed extending around a portion of the axis A in a
generally central portion of the reel body 2a. The 15 pinion gear 12 is
restrained within the reel body 2a against axial movement along the axis A,
but rotates about a spool shaft 15. A front portion 12a of the pinion gear
12 extends through a central portion of the rotor 3. The front portion
12a-is fixed to the rotor 3 by a nut 33. 20 The pinion gear 12 is rotatably
supported by the reel body 2a at two spaced axially spaced apart portions
via bearings 14a and 14b, respectively. The spool shaft 15 extends
completely through the pinion gear 12. The pinion gear 12 is formed with
gear teeth engaged with the gear 25 teeth on the master gear 11 and further
engaged with gear 25 



teeth on act i nt_ermed~ ate dean 23 of all OSCi_17 ati ng n~<~cvlt~to i:~m
(~, ~Ic;:;~t tl~<ol t r~ clt o.tt r~r ~Ic~t.<Zi I W claw. It0`J'Olt
5`J'IR)C"J'(JRI' T~s sttowrt t rt I~ ~ g. 2, i=lte 1-otor 3 l Ilcl udc:> a
5 cylindrical- portion 30 fixed to the pinion gear- 12, first and second
rotor arms 31 and 32, and a bail arm 40. first and second rotor arms 31 and
32 are formed on side portions of the cylindrical portion 30 opposed to and
parallel to each other. The bail arm 40 is a mechanism 10 for guiding the
fishline on to the spool 9 as the rotor 3 rotates about the spool 4. Tlte
cylindrical portion 30 and the rotor arms 31 and 32 are made of a material
such as an aluminum alloy, and are formed integrally together as a
one-piece unit. A front central portion of the 15 cylindrical portion 30 is
non-rotatably fixed to the front portion 12a of the pinion gear 12 by the
nut 33, as described above. A rotor bearing 35 is fitted between the nut 33
and the spool shaft 15. The outer race of the rotor bearing 35 20 ~ is held
in a recess in the nut 33, and the inner race of 'I the bearing 35 is
fixedly mounted to the--shaft 15. A f seal 34 is fitted into a recess in
the nut 33 that is axially outward from and diametrically 7_arger than the
~~ recess fon t_Ite i~eaui rtg 35 . A locki ng c~yo 33a i :~ fastc~rted `
I~ ~, over the rtut_ 3_3 t_o Ltte fr-Oflt_ wal_7 and t'<et_<-tin:~ t.ltc:
_;c.zl_ 3A _ 2G   I~ Irc)rlt w<r7J 41 .is iomcd orl n 1_norlL 1)ot_t_ion o1
i_llc c:y> lrnir rwl I 1)r t ~<)0 30. n t)o:;:~ 1)ont.W )n 4? ~:: lorln~c3
orl a wot.l a 1 p<)ut. ) rl of t lrc~ 1 norm. 4J<1 1 1 4 1 . 'file lo);~;~
1)or t. i o0 4 ? Inl:~ a t.llr ollgll lrol c. 1 onmecl a rr t_11<: cent_el
t Ilcr ool . `I'llc~ LrorlL 1)onLl orl 12a oi= the p1I110I1 gear 12 arid
title spool sllaiL 15 extend through the through bore of tile Doss portion
42, such that the pinion gear 12 is non-rotatably coupled to the through
bore. A reverse rotation prevention mechanism 50 is 



10 disposed ~-rithin the cylindrical portion 30, adjacent to the boss
portion 42. The reverse rotation prevention mechanism 50 includes a one-way
clutch 51 and a switching mechanisrn 52. The one-way clutctl 51 is a roller
type one way clutch, lIl L,~111C11 an Inner race 51a which is non-rotatably
-, 15 coupled to the pinion gear 12, freely rotates. The switching
rnechanisnl 52 switches the one-way clutch 51 between an active state, in
which reverse rotation is prevented, and an inactive state, in which
reverse rotation i_s allowed. 20 l~s stlowrl in Fig. G, a sleeve 43 made of
a stainless alloy is retained between the inner race 51a and tile boss
portl_on 42 of tile roCor 3. `1'11e sleeve 43 is a thin tubular Illerlll)er
llavirlg a large dlametel: portion 43a, a sllla l 1 c'1 l <llllC_'t:l~l~
1)Or~L l ()Il 4 .~ 1), ~llld 1 C11 S 1~ 1)ol~L l oft 4 3<'_ 25 <~xL~mcipllg
t_Il~~m.f)~Lw~:mn. '1'11e lmgc_ dr<lnl<~t_er~ 1)olLlon 43a is J!   coupled
Lo an outer peniplrery of ttie hors port.ioo 9?, wl~i_i c Lt~c anm7 1 <! i
a~uct eu poi: tioo 4 31> i:; rout~7 0<1 t.o LW inner race `_~ 1 a arid ttm
tai nion geao l 2 . '1't~e cti sk t~out_p can 13c t_tiat <;omaecL., ttie
large t~ort_ion 43a and l.t~e small 5 portion 431 is disposed between the
boss portion 42 and the inner race 51a. A shaft seal 85 having a lip is
retained on a front portion of the one-way clutch 5I. The lip contacts an
'outer peri_ptieral surface of the large diameter portion 43c 10 of the
sleeve 43. Since the disk portion 43c is disposed between the boss portion
42 and the inner race 51a, it is unlikely that liquid can enter the
cylindrical member 30 (Fig. 2) through a gap formed in the inner periphery
of the sleeve 43. Therefore, by sealing with the shaft seal 15 g5 an outer
peripheral surface of the sleeve 43, liquid does not enter inside the reel
main body 2 through gaps around the one-way clutch 51. The sleeve 43 allows
a precise positioning of the shaft seal 85 relative to the rotor 3. Without
the sleeve 43, if the rotor 3 is offset 20 from the strait seal 85 while
the rotor is coupled to the pinion gear 12, ttie shaft seal. 85 cannot seal
properly. - 



F3y uti.l.izing the sleeve 43, the slraLt seal 85 can be rnore Lasily
posi.Li_oned relative to tt~e rotors 3 such that ttre slml-t_ :;ea7 t3J
c:<111 5<~<31 pr~op<,r7y. 1~;~ st owo i n I~ i gs . 2 and 4 , t.h<' uecl
I~ody ?a i trc-1 ude:> 28   il .`iMILt,Clll_I1C~ rll(;Ctlillll_Slll 52
t,tlili. tlil:u a ;tWl)I)Cl~ Stlill t, ~>,~ . `~~IlC` :~tol>1)<~r stlil f
t. 53 i :~ I) 1 vot.ilt)7 y ooul)i c:cl L) t_tlc r c.<~l 1)c)cly 7a :~<)
il:; t.C) 1)(? ilt)1 <'_ t.() lll()V(? 1)Ct_LJ<~(,I1 i111 1 IlilCt_1 VC
I)(] sl t.l ()I1 i111<1 <i fl i)C't 7 V<' I)OS l.t I ()Il . A i SIlOWII
1_r1 ~~'j C~ . ~J , t_tle StOI)I)C.'I Sflc~l I t_ 5 53 teas a stopper
handle 53a, a shaft portion 53f), arid a cam portion 50c. The stopper
handle 53a proj~~ts in a rearward direction ttlrough "she reel body 2a. The
stopper handle 53a is fixedly connected to the shaft 53b. The cam portion
50c is fixedly coupled to a front end of the shaft 10 portion 53b. An
O-shaped ring 8G is installed on the shaft portion 53b, at an inward
portion relative to the stopper handle 53a. The O-shaped ring 86 prevents
liquid from entering the reel main body 2a through gaps that may exist
around the stopper shaft 53. A front portion of the 15 cam portion 53c
contacts the one-way clutch 51, so as to switch the one-way clutch 51
between the inactive position and the active position according to piyoting
of the stopper shaft 53. STRUCTURE Or THE OSCILLATING MECHANISIvi 20 As
shown in fig. 7, the oscillating mechanism G includes a threaded shaft 21
disposed below and parallel -' to the spool shaft 15, a slider 22 adapted
to move back hnd forth along the threaded sflaft 21, and an intermediate
geas~ 23 fixed t_o a front elld o1 Ltle tllr_caded sllal_t. 21 . l1 rear'
erld of the t:llr eilded silaft_ 2l j s notai.abl y supl)or~l eci ?. ~~
ma t.lte t>eazi_ng 2~ i_n a support hole 2g Lltai_ i s fonmecl can a,
rc:~sr Ixm_t_iorr of Lltc, noel !ro<iy la. 'L'l~e suppoW. l m c' ?cl m
:>eWcc1 by a pressure i ici f3 f3. l1 ~>1 anrtr :scat, hacki rt<i 



mermen 8l is clisr~oseci orr a rear lort>>on of_ Lttc reel f~ocly 2a to
prevent liquid from entering inside the reel main body 2a through a gap
between the pressure lid 88 and the reel body 2a. The seat packing member
87 is disposed between the pressure lid_ 88 and the rear portion of the
reel body 2a, and is fixedly coupled to the rear portion of the 10 reel
body 2a by the pressure lid 88 which is fixedly coupled the rear portion of
the reel body 2a by a small bolt 89. The rear portion of the reel body 2a
is covered by a protection cover 90. The slider 22 is movably supported by
two guide 15 shafts 24 that are disposed parallel to the threaded shaft 21.
A rear end of the spool shaft 15 is non-rotatably coupled to the slider 22.
The intermediate gear 23 couples with the pinion gear 12. SPOOL STRUCTUR>;
20 As shown in Fig. 2, the spool 4 is disposed between the first rotor arm
31 and the second rotor arm 32_ of tire rotor 3. 11 central portion of the
spool 4 is coupled to ~clie front end of the spool shaft 15 via a drag
mectrani_sm 1i0. '1'11C Sp001 4 i nclUCic'_: r1 LJl_Ilc~Cl: body 4a, a
.s)ci rt l,crr-i. i on 4 f~, and a 1 1 an<fe troard plc . `1'Itc f i sltl_i
nc i_s ~.~onnci BO   about_ <~u out_cr heri_plrel y of 1_11C W111<ici
l~oc3y ~la. `1'Ire ski rt l~ont_ioo Q11> m, forno.ci i ntcgma I I y c;W l a
t<:H: l~c~nti orr o1 tlr<, ~,u r~<ier 1><iy ~Wi . 'i'l~c~ f 1_<~nge t~onr
c1 %;~~ i :~ 1 i x<~<i t_o a f rorlt_ errci of Ll~e ~..`.iracien body 4a.
'1'lrc~ u~r udel body 9n os a 5 cylindrical member, having tire outer
peripheral Sllrf_ace that is parallel to the spool shaft 15. As shown in
Fig. 6, the winder body 4a is rotatably coupled to the spool shaft 15 by
two bearings 56 and 57. The skirt portion 4b is disk shaped and extends. in
a 10 radially outward direction from a rear end portion of the winder body
4a. A thread through bore 93 is formed on a portion of the skirt portion 4b
adjacent to the winder body 4a. One end of the fishline (not shown) wound
around the winder body 4a extends through the bore 93 and is 15 anchored to
the skirt portion 4b by tying the fishline to 



a projection'92 formed on a rear surface of the skirt portion 4b radially
outward from the bore 93. By tying an end of the fishline to the projection
92, a knot at the end of the fishline is not wound in the winder body 4a.
Therefore, tt~e fish~.ine can be wound evenly about the winder body 4a even
when a 1111I1 fisliline is used. A.; a result, the fishline can be pulled
out from the spool smoothly, with an improved SIrrOOttrness of rotation.
'1'Im i 1 ange l~oaud 4c is arr annul ar ri_n<f-sfoil~cd nunnt~c~n lr~iv
Lng an outer 1er i.llrenal i>or_ t_i_orr t_lr~~t l~rject_:; ~ rr o   front
d in<~<,Lr_oo 1_clat_ivc t=o Ltrc rccl nra r a body 2a. 'I'l~c 1 lance
l~o<~r'cl ~1c- 1_:~ f r xccl] y eoupl ecl t c~ t lrc m rrcl<.r tody Ao by a
spool m rp c;ol lay `~5 t-ItaL ~ s t I~ro~micci t:o un mnc~r per'i_ptrery
o1 Llrc wi_nden hotly 4a. 5 `1'tre spool 4 is supported on the bearing 57
that is retained in position at one end thereof on the spool shaft 15 by a
positioning washer 54 that is coupled-to the spool shaft 15. A seal ring 91
made of an elastic material is disposed between the positioning washer 54
and the bearing 10 57, adjacent to inner and outer races of the bearing 57
and a portion of the spool 4 where the bearing 57is retained Theseal ring
91 is a washer-shaped member for preventing liquid from entering the drag
mechanism 60 through a rear portion of the spool 4. 15 DRAG MECHACdISM
STRUCTURE As shown -in Figs. 2 and 6, an adjustable drag mechanism 60 is
disposed between the spool 4 and the spool shaft 15 for applying a drag
force to the spool 4. As shown in Fig. 6, the drag mechanism 60 includes a
dandle 20 portion 61 and a friction portion 62. The handle portion G1
allows tire amount of drag force to be controlled manually. `fhe friction
porti-on tras a plurality of disks that are pressed into fr-fiction
engagement witty ono anotlieo <~rrcl 1 m_ Llrcr c:c~yol_cci L Llm _~pool ~1
. J' 'lire bond I ~ pant i o0 6 1 ~ rrc: ! trdc:~ n f. i_t:; L ~uc~ml~<~ r
l>_3 , a 3>   



second IrlCIrrbCI_" 6~1 , and a sound meclr~~n i sm E>5 . The f first
metnbcr G3 .i :~ roto tab Ly and axia ~ ly movWol y coyo 1_ccl to Lt spool.
shaft. l5. '1'h(' sCC()IICI rilelnt)C1~ 6~t i:; rlisl~osc~<1 al. an axially
front position with respect t_o tire first member 5 63. The spool shaft 15
is threaded into the second member 64. 'i'he sound mechanism 65 is coupled
between the first member 63 and the second member 64. The first member 63
is a cylindrical member with a flange, Having a cylindrical portion 63a and
a flange "\~10 portion 63b which is a ring having a larger diameter than
the cylindrical portion 63a. An oval coupling bore 66 is formed on an inner
peripheral portion of the cylindrical portion 63a for non-rotatably
coupling with the spool shaft 15. A rear end surface of the cylindrical
portion 15 63a of the first member 63 is disposed adjacent to a friction
surface 62. A seal plate 71 is coupled between the cylindrical portion 63a
of the first member 63 and an inner peripheral surface of the spool ring
collar 55 for preventing liquid from entering inside the spool 4. The 20
seal plate 7I is a seal member made by inserting a ringshaped member made
of a stainless material into a plateshaped elastic member made of NBR. The
seal plate 71 has n lip on an outer periptrera)_ portion thereof.. `fire
seal pl n 1_c' l l ~ :~ i> > .i ; c'<1 lay n s nal> r' i oc3 l ~> > n a d i
nec t_ r o a :> Itc~wa lc.f t_wor~cl rllt'<~<_L1_Ofl 711 1~'pg. E,. I~
rirml-:,lr~zpe~l 33   Imo jecti on 7 1c i :> f ormed ot~ tiie seal 1>l atc_
'1 l , wl~ i <:1~ c~xt end: i_o t Irc I c, f t_ :, i <ie oI I`'i , . 6 .
~~'Iro I>r~c~ lo<-t- i ors / 1 <' W )11W'7<:t.:~ ~1 W >vc~r Ill(?1111rc~n
68, wlrir.lr ~:; clc.:~c:rii><~<i W :l<na, for' prevent i.r~g ttie I iqu i
d f rom entering f rom cm t_~> I d<; t=trc 5 spinning reel. `~ The second
ntember_ 6~1 is disposed oppo:~it:e the first member 63 so as to be
rotatable relative to the first member 63. The second member G4 includes a
Dandle body 67 and a cover member 68. The handle body 67 is disposed on to
a front end of the spool shaft 15 (to the left side of Fig. 6 relative to
the first member 63). A front end of the cover member 68 is fixedly coupled
to the handle body 67. The first member 63 is relatively rotatably disposed
wi-thin the cover rnernber_ 6f3. 15 The Handle body 67 is a disk-shape
member having a trapezoid-shaped handle 67a which is formed ors a front
surface thereof and extends toward the front of the spinning reel (the left
side of Fig. 6)_ n nut 69, which is threaded into the front end of the
spool shaft 15, is 20 non-rotatab7.y and axi-ally movably coupled to an
inner periphery of the handle body 67. 1~ coi_l. spr_i-ng 70 is disposecj
i-n a compressed manner on arl Outer periphery of `t_lr~~ spool :->lral t l
5, I~etweon t=lie second member 69 and tte nut t~~)_ > '~`f w<;vcm<~IIIHEm
6I3 r s cyl ~ nclr rwo 1 1 y :~ftyoc><1 ir~~v r rrg a 



34   ho t,Lorn l~oz~Lpoo 68h mrcl a cyl indrical hor t.i~o (~t3a. `('lrc
oyl i n<lr i ca 1 to r_ t_ i c~a t,3a of t_ltc f r r: t m<~ml~<m (_3
p<~:>:>e:, t_imongt~ t.itc~ t>ot.t om (~isi> oT Ltr<~ cover' memlm- hf; .
'I'lro projection 71 c oI i_itc~ sc,al to ate 71 conLact_s Live bottour
portion 68b of ttre cover member 68. Tlre cylindrical portion 68a of the
cover member 6n-is coupled t=o-an outer peripheral surface of the handle
body 67 via screws (not shown). An annular seal ring 72 is disposed between
the '10 bottom 68b of the cover member 68 and a rear end surface of the
cylindrical portion 63a of the first member 63. An O-shaped ring 73 is
coupled between a front end of the cylindrical portion 68a of the cover
member 68 and the handle body 67. Tlre seal ring 72 and the O-shaped ring
73 15 tare both made of an elastic material. such as NBR, and prevent
liquid from entering inside the spool 4 through gaps between the first
member 63 and the cover member 68, and between the handle body 67 of the
second member 64 and the cover member 68. In prior art configurations, once
20 liduid enters inside the spool 4 t:hrouglr these gaps ( in the absence
of sealing members), tire liquid reaches the friction port=i_ori 6?.
tlrrouglr tire gap t~eLareeu the first irtember 63 anti Llre spool_ draft
15, even wi.Clr Llre seal plate 71 . 1~:~ a r <~:;n I t., <lr'rrg Torcc may
f I uot.rt<tt:c clue t.o Llte wct. O`_~ f.mW_ia I>crr t mo 62. 35   'hlc;
I1 ict_i_oo lo>rt.iorl GJ includes a f.irat click 10l, ,, >c.corlcl cl i:;
l: 1 (7?, arrcl a clr-<~c3 sound m<;<:tmnt:>m 1 03. 7'hc~ f i 1-:~ t. ci ~
s E; 1 O l <:c~n t_nc. t_:> t_ilc 1 i r:; t_ member 6 3 . 'I'll<~ s ec:oncl
disk J Ol c-ont_ac:L:; t_trc 1 i l:~t_ disk 7 O1 wi_ttl a I cl t
m<~t:eoi.n_l 5 t_heL~ebetvreen . '~'lle drag SOllIld mechanism 103 contacts
the second disk l02 wTittl a felt material_ therebetween. An inner
periplleraa portion of the first disk 101 is coupled to the spool shaft 15,
so as to rotate together_ therewith. An outer peripheral portion of the
second disk 102 is coupled to the spool 4, so as to rotate together
therewith. 'fhe drag sound mechanism 103 generates a sound when the spool
shaft 15 and the spool 4 rotate relative to each other, i_n other words,
while the drag mechanism is active. 15 OPERATION OF THE REEL In the above
described spinning reel, t:he bail arm r10 is pivoted into a casting
position so that the fishl:ine can be released during casting. As a result,
the fishline is let out from the front end of the spool ~l_ due to the 20
weight of a lure (not shown). When the fis hli_ne is to be wound up, tile
bail arm is turned back to a fishline wind-up position. Ttle bail. arm
Comes hack to the f i_slll ine w~ nd-ul~ posi ti_on autornati call y wflen
ttrw flncil<' <m,:>cmly l cc~U_at.<':, m a ~ill~<-t.lorl tlmt_ c..`i rol::
ul~ t im f i :~l I i rl<., 1>c:c.~n:~o <i t n W r r I rwvcusc mcctlatr i
~~m 3 ~>   wfli cll i :~ not. sllowtl i n t.tto c3n<~1W tl<t:; . ItoL<~t i
<)n<11 t.c~r <trm c) I tllc, tl<ltlcl I <~ <~1:~;;enihl y ' ~ :; t_I
<~n,~ml t.t ~<1 t <) t.ll<; j> 1 rl l <)tl <t<~~m 1 l , v i <l t_Ir<~ m<1:;
t_c_o gCn 1 :;1r<1 f t 7 0 ztlci t he nul:~ t_m- <~c,~l r- I 1 . OIIc,C
LCI=0311C J S tI-<~lClSllll_ttecj t_O L110 j>lrr~ Orl gCil1- 1 ~, LI1C
torque i_s further transmitted to the rotor 3 frOlTl the 



i:ront portion 12a of the pinion gear 12, and also to the oscillating
mechanism 6 via the intermediate gear 23 which couples to the pinion gear
12. As a result, the rotor 3 rotates in the direction that winds the
fishline around 10 the spool ~t while the spool 4 moves back and forth
repeatedly to evenly allow winding of the fishline. During fishing, water
spray and waves occasionally splash on a reel, and the reel becomes wet.
Even when the reel becomes wet, since the drag mechanisrn GO is equipped 1'
with the seal plate 71, the seal ring 72, and the O-shaped ring 73, and
also since the spool 4 is equipped with the seal ring 91, water entering
inside the reel from front and rear portions thereof is not likely to reach
the friction portion G2. Ttlerefore, once a drag force is 20 adjusted, the
drag force wil_1 not he changed because o~ --- Lhe weL fr.i_ction portion
G2. Also, seal- members such as title seal r~_rlgS 113a and lE3b, the
sllaf.L seal 3~1 , the liquid -gasket f30, Ltle water repel..l eat seali ng
f31 , the seal rind fi l , Ltle :; Im f t. :><~n 1 f3 `~ , 1.11c c)-s
tlaj)e<1 Iw nit t3 <> , t_ llc :;eal 2-' [>7_at_c f3-1 ~lro di:>po:;<:<i
I~<LWe('rl Ltle r'<~el t>octy )a an<i moi)i l~_, 37   st.<lti()na1 y, <lrld
c:onstit=uti_ng meml)c.rs, la_dui_d i_s prevcrlY.ed 1 Io)m ~ ~rlt_(~ni rl(I
i ll:;i de t.tle reel m<-l n bo(iy 2<-1 . '1'Iler.<~IoI(~, i t i_:~ 11r11 i
kol y t flat seawater ent=e1w i rl side thc~ reel . Accor(lirlgly, deposits
such as crystals of salt will clot. 5 remain inside the bearings or guide
portion. Therefore, there is no need to apply a Highly viscous grease
inside the reel. Also, it is less likely that deposits will be trapped
between the gears and rollers, whereby the handle rotates more smoothly. 10
11LTERNATE EMBODIMENTS (a) Although a front-drag type spinning reel was
described in the above embodiment, the present invention can be applied to
water-proof structures of other types of spinning reels, including a
rear-drag type spinning reel, 15 a spinning reel without a drag, and a
lever-drag type spinning reel. (b) Alt hough seal members were disposed on 



constituting members and stationary members, not only on moveable members
such as a master gear, seal members can 20 be applied to only one of the
constituting, stationary, -c3L~d moveable members . E: I: FECT Of Z'IIE
INVENTION ' Accor(1_i nd to t.tle I_esent invention, si nee 7 _LClllld can
I)(~ 1)IC:v~rlt.(~(1 1 1 mn (nltm i 11c1 t.ilc~ 1 (gel mai rl f~<)cly 1_i11
c)11<Itl (ylp., 1)('t ~.Jl_'C_'rl Ill()V(_'ill)1 (.' lll('iflt)(~I :,,
:,t.c~lt.l()f1~17 y 111(.llll)Cr :u, illl(I ~l 1~('(?1 t3   !)o(Iy, <It(~;
l:i(~ with low vi_sco:iiLy oan 1>< ut.ilii(~<~. 't'l1C'_r~l't ()r (, r <,:;
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tile 5 inter _ioi :,paces of the reel. main body, there are less deposits
wllicll remain after_ 1_i_quid evaporates, whereby deposits are less likely
to be trapped between gears and rol.le3~s. In this way, rotation of the
handle will be smooth . 10 Various details of the invention may be changed
without departi_r~g from its spirit nor its scope. IW rthermore, the
foregoing description of the embodiments according to tile present
invention is provided for tl)e purpose oI= i_lJustzation only, and not for-
the purpose of_ 15 limiting the invention as defined by the appended claims
and their equivalents . 20 3 ~)   -40 WHAT IS CLAIMED IS: 1. A water-proof
structure for a spinning reel having a reel main body defining an interior
space, the waterproof 5 structure for preventing liquid from entering the
interior space and comprising: a pair of coaxial ball bearings retained in
opposing lateral sides of the reel main body, wherein the ball ~,~~i
bearing outer races are stationary members fixed to the 1o reel main body;
a master gear shaft supported near either end on said pair of ball
bearings, wherein either end of said master 



gear shaft protrudes outward from the reel main body, and a pair of seal
members supported in the reel main 15 body respectively adjacent opposite
outward sides of the ball bearings and in contact with said master gear
shaft, the reel main body, and said bearings. 2. A water-proof spinning
reel as set forth in 2o claim 1, wherein said seal members are made of an
elastic material. 3. A water-proof spinning reel as set forth in claim 1,
wherein: 25 each of said bearings is a rotary bearing having an outer race
coupled to the reel main body, an inner race supporting said master gear
shaft, and a roller supporteu between said outer race and said inner race
for rolling   -41  therebetween. 4. A water-proof spinning reel as set
forth in claim 3, wherein: 5 said seal member has an outer diameter that is
slightly smaller than an outer diameter of said outer race. 5. A
water-proof spinning reel as set forth in claim 4, 1o wherein: said master
gear shaft is formed with a pair of seal contacting portions that contact
respective ones of said seal members, said seal contacting portions having
an outer diameter that is smaller than an inner diameter of 15 said inner
race. 6. A water-proof spinning reel as set forth in claim 5, wherein: said
master gear shaft is formed with a hollow 2o interior having a first
threaded portion and a second threaded portion, said first threaded portion
being a right handed thread and said second threaded portion_.. having a
left handed thread, the spinning reel further comprises: 25 a handle
assembly that includes a shaft having a first threaded portion and a second
threaded portion, said fist threaded portion of said master gear shaft
being a right handed thread and said second threaded portion of   - 42  



said master gear shaft having a left handed thread, and said first threaded
portion of said master gear shaft being engageable with said first threaded
portion of said handle assembly, and said second threaded portion of said 5
master gear shaft being engageable with said second threaded portion of
said handle assembly. 7. A water-proof spinning reel as set forth in claim
6, wherein to one of said seal members is disposed between said outer race
of said bearing and the reel main body, and the other of said seal members
is disposed between the other of said outer race and a lid member that is
fixed to the reel main body. 15 8. A water-proof spinning reel that
prevents liquid from entering an interior space thereof, the interior space
being defined with a reel main body of the spinning reel, said water-proof
spinning reel comprising: 2o a moveable member extending outward from
within the reel main body; a stationary member fixed to the reel main body;
and a seal member disposed about said movable member contacting said
moveable member and at least one of the 25 reel main body and said
stationary member. wherein: said seal member is made of an elastic
material; said moveable member is a shaft pivotally supported   -43 by the
reel main body for controlling a one-way clutch of the spinning reel; and
said seal member encircles a portion of said shaft and contacts said shaft
and the reel main body. 5 9. A water-proof structure for a spinning reel
having a reel main body defining an interior space, the waterproof
structure for preventing liquid from entering the interior space and
comprising: 10 a rotor protruding outward form the reel main body; a
reverse rotation prevention mechanism fixedly supported on the reel main
body; and a seal member disposed about said rotor and supported between
said rotor and the reverse rotation prevention 



15 mechanism so as to contact both said rotor and the reel main body. 10. A
water-proof spinning reel as set forth in claim 9, further comprising: 2o a
cylindrical elastic member adapted to encircle a flange portion formed at a
front side of the reel main body and an outer peripheral surface of said
reverse rotation prevention mechanism. 25 11. A water-proof structure for
preventing liquid from entering interior spaces of a spinning reel, the
waterproof structure comprising: a reel main body formed with a first
flange portion   -44 having a semi-cylindrical shape; a member adapted for
connection to said reel main body and formed with a second flange portion
having a semi-cylindrical shape, said first and second flange 5 portions
together defining a single cylindrical shape; and a seal made of an elastic
material and disposed between contacting surfaces of said first and second
flange portions. 10 12. A water-proof structure for preventing liquid from
entering interior spaces of a spinning reel, the waterproof structure
comprising: a reel main body formed with an opening and a first flange
portion having a semi-cylindrical shape; 15 a member adapted for connection
to said reel main body and formed with a second flange portion having a
semi-cylindrical shape, said first and second flange portions together
defining a single cylindrical shape; a seal disposed between contacting
surfaces of said 2o member and said reel main body, and fist and second
flange portions; and a lid adapted to cover said opening. 13. In a spinning
reel including a main unit defining 25 interior compartments housing reel
rotary mechanisms, a configuration for waterproofing rotary mechanism
shafts 



protruding from the compartments, the configuration comprising:   -45 a
shaft bearing stationary component fitted to one of a compartment wall and
a rotary mechanism shaft penetrating the compartment wall; a shaft bearing
rotary component fitted to the other 5 of the compartment wall and the
rotary mechanism shaft penetrating the compartment wall; a shaft seal
retained by the compartment wall axially outward with respect to the
compartment and contacting both said stationary and at least one of said
rotary 1o component and said rotary mechanism shaft; and means for
retaining and positioning said shaft seal against said shaft bearing
stationary component. 14. A configuration as set forth in claim 13, wherein
15 said compartment wall is rotatable with respect to said rotary mechanism
shaft. 15. A configuration as set forth in claim 13, wherein said
compartment wall is stationary with respect to said 2o rotary mechanism
shaft. 16. A configuration as set forth in claim 13, wherein ___ said shaft
bearing rotary component is retained in a nut screwed endwise onto a pinion
gear fixed to a spinning 25 reel rotor front wall, and said seal is fitted
into said nut on the axially frontward side of said shaft bearing rotary
component. .AlE.AY.A
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