
;e3e%%\,Bn6T" DESCRIPTION  FISHING REEL BEARING AND COMPONENT SUPPORT
STRUCTURE Technical Field The present invention relates to bearings and
component s support structures; in particular to fishing reel bearings and
component support structures that are provided between a first component
and second component disposed to the circumferentially inner side of and
rotational relative to the first component, in fishing reels such as
spinning reels and to dual-bearing reels. Background Art Numerous rotary
components, such as rotors, spools and handle shafts, that rotate relative
to the reel body or against other components are employed in fishing reels
such as spinning Zs reels and dual-bearing reels. Support on bearings lets
rotary components of this sort rotate in the reel body or against other
components. Ball bearings are often used in fishing reels as the bearings
that support these rotary components. Because fishing reels are generally
used in an atmosphere 20 in which moisture clings to and is liable to
corrode ball bearings, improving their resistance to corrosion is
desirable. Rust-withstanding stainless steels have been used conventionally
to improve the corrosion resistance of ball bearings, especially as the
material for ball bearings employed -1   1 ~ FED 2005 in fishing reels used
for ocean fishing. Taking rotational performance and cost into
consideration, s to is 20 



among the stainless steels, grade SUS440C (JIS); which can be hardened, is
often employed for the rolling bodies in ball bearings. That is, SUS 440C
sustains high rotational performance because it is sufficiently
high-strength and impact-resistant for bearing applications, and maintains
high machining precision. Nevertheless, a problem with SUS440C is that,
compared to austenites such as grade SUS304 and SUS316 among carbon steels,
though it is harder its corrosion resistance is lower. Therefore, if SUS
440C is to be employed for the rolling bodies in a ball bearing, the
bearing as a unit should have a water-resistant structure in order to
prevent corrosion. To lend the bearing a water-resistant structure,
rubber-seal type ball bearings in which a sealing element made of rubber is
fitted in between the inner and outer races, contacting both, are often
used. The sealing element in rubber-seal type ball bearings is fitted at
least on the ball-bearing side where liquids invade. Preventing corrosion
with a sealed bearing will mean that the sealing element contacting the
inner/outer races places a higher rotational load on the bearing, which
degrades rotational performance. To sustain rotational performance a
non-contact sealing element could be employed, but sealing -2   ~ 5 ~~5 2Q5
performance is poor with bearings having non-contacting sealing elements,
and in fishing reels for ocean fishing in particular, corrosion resistance
is not sufficient. Meanwhile, disposing the seal element on the side of the
s bearings where the reel is subject to invasion by liquids is effective
for preventing corrosion. Nevertheless dousing the reel with water from a
hose to wash it after having ocean fished, for example, will not rinse the
bearings, since water will not permeate to the bearing. Of course, rinsing
the bearings is 10 possible if the seal is not provided, but that risks
corrosion and caustic erosion of the reel interior components arising when
the washing water forces inside the reel salt deposits remnant on the
exterior. Disclosure of Invention is An issue for the present invention is
in curtailing deterioration in rotational performance and improving bearing
anti-corrosiveness. A separate issue for the present invention is in making



it easier to wash the bearings without incurring internal 20 component
corrosion. A fishing-reel bearing in terms of the first invention is a
fishing-reel bearing provided between a first component and a second
component, disposed to the circumferentially inner side of and rotational
relative to the first component, in a -3    ~ 5 ~~Q 2D05 fishing-reel, and
is furnished with an outer race, and inner race, and a plurality of rolling
bodies. The outer race is fitted to the first component. The inner race is
fitted to the second component and is disposed parted at a clearance from
the s outer race. Between the two races, the rolling bodies of the
plurality are disposed, circumferentially spaced and contacting both the
races. At least the rolling bodies, among the inner race, the outer race
and the rolling bodies, are manufactured from a highly corrosion-resistant
ingredient, or 10 are metal manufactures coated with a highly
corrosion-resistant coating film. When either of the two components rotates
relative to the other, either the inner race or the outer race rotates
relative to the other, and the rolling bodies, riding on both the rollers,
Zs roll spaced apart while gyrating and orbiting. Herein, the fact that at
least the rolling bodies are manufactured with a highly anti-corrosive
ingredient or else are metal manufactures coated with a highly
anti-corrosive coating film means that the anti-corrosiveness of the
rolling bodies-ever-rolling during 2o rotation-is heightened. The corrosion
resistance of the bearing overall is therefore improved. Further, because
the anti-corrosiveness is improved, there is no need to provide a sealing
elements) for preventing corrosion. Eliminating need for a load-imposing
seal while nonetheless improving -4   15 FEB 2Q anti-corrosiveness curtails
deterioration in bearing rotational performance. A fishing-reel bearing in
terms of the second invention 



is the bearing set forth in the first invention, further s furnished with a
retainer, for retaining the rolling bodies circumferentially spaced while
letting them roll, manufactured from a highly corrosion-resistant
ingredient, or manufactured of a metal material coated with a highly
corrosion-resistant coating film. In this case, the fact that the retainer
1o contacting the rolling bodies is highly anti-corrosive means that there
will not be retainer corrosion to interfere with the rolling of the rolling
bodies. A fishing-reel bearing in terms of the third invention is the
bearing set forth in the first or second invention, wherein is at least the
rolling bodies are ceramic manufactures. In this case, the corrosion
resistance of at least the rolling bodies, owing to the non-corroding
ceramic, is the more highly maintained. A fishing-reel bearing in terms of
the fourth invention 2o is the bearing set forth in the first or second
invention, wherein at least the rolling bodies are stainless alloy
manufactures coated with a highly corrosion-resistant coating film. In this
case, corrosion is made less likely, even if the highly corrosion-resistant
coating film were to peel off. -5   ~ 5 F~~ 2005 A fishing-reel bearing in
terms of the fifth invention is s to the bearing set forth in the fourth
invention, wherein the highly corrosion-resistant coating film is formed
upon refining the stainless alloy surface. In this case, the fact that the
highly corrosion-resistant coating film is formed after processing the
surface of the stainless alloy to refine it means that, compared with
plating or coating processes, the highly corrosion-resistant coating film
is not liable to peel off. Again, carrying out a plating or coating process
risks that, depending on the accuracy of the process, afterwards the parent
material will be out of round (its sphericity will be spoiled) but how true
the parent material is (its sphericity) is less likely to be harmed by the
refining process. 



A fishing-reel bearing in terms of the sixth invention is is 20 the bearing
set forth in the fifth invention, wherein at least the rolling bodies are
low corrosion-resistant-ingredient SUS 440C manufactures. In this case, the
corrosion resistance of the parent material is inferior, but the parent
material strength is high, which lengthens the life span of the bearing. A
fishing-reel component support structure in terms of the seventh invention
is a structure for supporting in a fishing reel, and letting rotate
relative to each other, a first component and a second component, and is
furnished with a bearing and a sealing member. The bearing is any set forth
in -6   ~ ~~~ ~oo~ inventions one through six, disposed in a position
within the reel in which liquids from the exterior can invade. The sealing
member is disposed to the side opposite the side where liquid invades
through the bearing, and is a member that seals the s clearance between the
two components. In this case, though seawater invades the bearing it is not
liable to corrode, and at the same time rinse water or the like can
permeate the bearing, which facilitates washing a sea-water soiled bearing.
Moreover, because the sealing member is fitted on the inward side of the to
bearing, liquids will not invade deeper than that, which prevents corrosion
of the interior components. A fishing-reel component support structure in
terms of the eighth invention is a structure for supporting in a fishing
reel, and letting rotate relative to each other, a first component is and a
second component, and is furnished with a bearing and a sealing member. The
bearing is any-set forth in inventions one through six, disposed in a
position within the reel in which liquids from the exterior can invade. The
sealing member is disposed to the opposite side of the rolling bodies from
the 



20 liquid-invasion side, and is a member that seals the clearance between
the two races. In this case, though seawater invades the bearing it is not
liable to corrode, and at the same time rinse water or the like can
permeate the bearing, which facilitates washing a sea-water soiled bearing.
Moreover,    ~ ~ ~~~ zoos because the sealing member is fitted on the
inward side of the rolling bodies, liquids will not invade deeper than
that, which prevents corrosion of the interior components. Brief
Description of Drawings s Fig. 1 is an oblique view of a dual-bearing reel
in which a first embodiment of the present invention is adapted, with a
user s hand, and a rod on which the reel is mounted, shown in phantom; Fig.
2 is an overhead view of the Fig. 1 reel; to Fig. 3 is a horizontal section
view through the Fig. 2 depiction of the reel,. with the handle
fragmentary; Fig. 4 is a front elevation view of the Fig. l reel, with the
handle fragmentary; Fig. 5 is a section view taken through V-V in Fig. 4,
and is seen in the direction of the arrows; Fig. 6 is a fragmentary view
enlarged from Fig. 3 to show details of components associated with the
spool shaft; Fig. 7 is a fragmentary view enlarged from Fig. 3 to show
details of components associated with the worm shaft; 2o Fig. 8 is a
lateral view of a spinning reel in which a second embodiment of the present
invention is adapted, with the bail fragmentary; Fig. 9 is a partly in
section view of the Fig. 8 reel; Fig. 10 is a section view taken along x-X
in Fig. 8 and _g_   



9 5 FE5 200e seen in the direction of the arrows, with the rod-mounting
leg, bail and handle shaft fragmentary; Fig. 11 is a horizontal section
through a trolling reel 5 in which a third embodiment of the present
invention is adapted; and Fig. 12 is a cut-away, partly in section view of
a 10 motor-mounting area in an electric reel in which a fourth embodiment
of the present invention is adapted Modes for Carrying Out the Invention
First Embodiment The dual-bearing reel, in which one embodiment of the is
20 present invention is adapted, set out in Fig. 1 and Fig. 2, is a
baitcasting, low-profile type reel. The reel is furnished with: a reel body
1; a spool-cranking handle 2 disposed sideways on the reel body 1; and a
line-winding spool 12 fitted free to rotate in, and allowing it to be
attached to and removed from, the reel body 1 interior. A star drag 3 for
adjusting drag tension on the spool 12 is provided on the handle 2 side of
the reel body 1. The handle 2 is in the form of a double handle having a
plate-shaped handle arm 2a and grips 2b fitted free to rotate on either end
of the handle arm 2a. The handle arm 2a, as shown in Fig. 3, is fixed by
two screws 2e to a washer 2c, which is itself fixed non-rotatably to the
tip of a handle shaft 30 by -g_   ~ 5 FEB 2005 s a nut 2d. The nut 2d is
housed in and stopped against turning by the interior of the handle arm 2a.
This configuration leaves 



the outside face of the handle arm 2a a smooth surface absent of joint
seams, meaning that the handle arm 2a structure is not liable to entangle
fishing line. As shown in Fig. 3, the reel body 1 includes a frame 5, to
and fitted on either side of the frame 5a, first cover 6a and a second
cover 6b. The reel body 1 further includes, as shown in Fig. 1 and Fig. 2,
an anterior cover 7 covering the front, and a thumb rest 8 covering the
upper part The frame 5 includes, as shown in Fig. 3, a pair of side 15
plates 5a 5b disposed to oppose mutually parted by a predetermined spacing,
and a plurality of connectors 5c (see Fig. 5) that connect these side
plates 5a, 5b. A mounting leg 4, made of a metal such as, e.g. , stainless
alloy and extending front to rear for mounting the reel to a fishing rod R,
as indicated in Fig. 4 and 5, are screwed fast to the underside two
connectors 5c. To enable the spool 12 to be attached/removed, the first 20
side cover 6a is pivotally attached to the frame 5, whereby it can be
opened off and shut onto the frame 5. The second side cover 6b is screwed
fast to the frame 5. The anterior cover 7, as shown in Fig. 4 and Fig. 5,
is set in the front part of the reel body 1, attached between the -10   5
f~~ 2Q05 side plates Sa, sb. An aperture 9 is formed in the front of the
anterior cover 7 between it and the thumb rest 8 disposed above. The
aperture 9 is formed lengthened widthwise to enable fishing line to pass
through. The fact that guide ring 27c is s not, however, disposed facing on
the aperture 9 as is conventional in dual-bearing reels, means that the
vertical height is narrower. Upper and lower cover members 10a, 10b, 



made of a ceramic smooth-faced with a hardener such as, e.g., silicon
nitride or zirconia, are respectively fitted to the 10 upper/lower aspects
of the inner peripheral surface of the aperture 9, i.e., the frontward
bottom of the thumb rest 8 and the upper surface of the anterior cover 7.
The cover members 10a, lob are provided so that the aperture 9 will not be
damaged when fishing line is contacting the vertically narrow aperture is
9, and at the same time to make the resistance acting on the contacting
fishing line smaller. Bolts fix the cover members 10a, 10b respectively to
the thumb rest 8 and the anterior cover 7. The thumb rest 8 is attached to
the reel body 1, as shown 20 in Fig. 1, Fig. 2 and Fig. 4, in a C-shape
regarded from a planar aspect. Palming the reel spool is done with the
thumb of the hand H (see Fig. 1) that holds the fishing rod put on the
front part 8a of the thumb rest 8. The upper face of the thumb rest 8 is
configured with respective curved surfaces bending -11   9 ~ ~E~ 2005
convexly upward. the height v of the thumb rest 8 front part 8a from the
mounting leg 4 (see Fig. 4) is lower than in conventional dual-bearing
reels. Arranged within the frame 5 are, as shown in Fig. 3: a s spool 12,
disposed in a direction orthogonal to the fishing rod R; a level-wind
mechanism 15 for winding fishing line uniformly into the spool; and a
clutch lever 17 that serves as a seat for the thumb when feathering.
Further, arranged in between the frame 5 and the second side cover 6b are:
a gear train 18 for to transmitting torque from the handle 2 to the spool
12 and the level wind mechanism 15; a clutch device 13; a clutch
connect/disconnect mechanism 19 for engaging/disengaging the clutch device
13; a connect/disconnect control mechanism 20 for controlling
engaging/disengaging of the clutch device 13 in is response to operation of
the clutch lever 17; a drag mechanism 21; and a casting control mechanism
22 for adjusting resistive force on the spool 12 when it rotates. A
centrifugal braking mechanism 23 for curtailing backlash during casting is
disposed, 



again, in between the frame 5 and the second side cover 6b. 20 The spool
has a saucer-shaped flange 12a on both the ends, and includes a tubular
bobbin trunk 12b in between the two flanges 12a. The spool 12 further
includes a tubular boss 12c, formed unitarily on the inner circumferential
side of the bobbin trunk 12b in essentially the mid-portion axially; and
-12   ~ ~ FF~ 2~~5 a spool shaft 16 penetrates and is fastened
non-rotatably, by e.g. a serrated coupling, to the boss 12c. This fastening
method is not limited to a serrated coupling; various coupling methods such
as key-coupling or spline-coupling can be s employed. The spool shaft 16,
as shown in Fig. 6, penetrates the side _ plate 5b to extend outward from
the second side cover 6b. A ball bearing 24a in a boss 6c supports the
extending end while leaving it to rotate. Further, a ball bearing 24b
within the 10 centrifugal braking mechanism 23 supports the other end of
the spool shaft 16 while leaving it to rotate. The ball bearings 24a, 24b
include.respective outer races 34a, inner races 34b, pluralities of rolling
bodies 34c and retainers 34d. The outer race 34a of the ball bearing 24a is
fitted in a boss (one example is of a first component) 6c, and its inner
race 34b is fitted onto the spool shaft (one example of a second component)
16. The outer race 34a of the ball bearing 24b is fitted in a brake case
(one example of a first component) 65, and its inner race 34b is fitted
onto the spool shaft (one example of a second 20 component) 16. The rolling
bodies 34c are steel balls, disposed circumferentially spaced and riding on
the outer races 34a and inner races 34b at once. The retainers 34d retain
the rolling bodies 34c circumferentially spaced while letting them roll.
The outer races 34a, inner races 34b and rolling bodies 34c are -13   ~~g
2005 manufactured, for example, from SUS 440C that is of ingredients 



from a family of low corrosion-resistant metals. A highly
corrosion-resistant coating film is left formed on their stainless steel
surfaces by a surface-refining process serving s to stabilize and
strengthen a coating film created by forming a film of highly corrosion
resistant concentrated chromium oxide coating the surfaces. The retainers
34d are manufactured from a synthetic resin having high corrosion
resistance, such as nylon, for example. Using SUS 440C the retainers 34d
also 10 may be made covered in a highly corrosion resistant coating film.
Disposed in the portion of the side plate sb the spool shaft 16 penetrates
is the right end of its larger-diameter portion 16a, to which is fixed an
engagement pin 16b that is Zs a constituent of the clutch device 13. The
engagement pin 16b penetrates the lager-diameter portion 16a along a
diameter thereof, with either end jutting out diametrically. The level wind
mechanism 15, as shown in Fig. 3, includes: a guide tube 25, fixed in
between the pair of side plates Sa, 2o Sb; a worm shaft 26, supported free
to rotate within the guide tube 25; and a line guide 27. The guide tube
25-a round tubular component the rear circumferential surface of which is
cut out spanning its entire length-guides the line guide 27 in the axial
direction of the -14   $ 5 F6 20D5 spool shaft 16 (direction orthogonal to
the fishing rod R). The worm shaft 26, as shown in Fig. 7, is a rod for
shuttling the line guide 27 in the axial direction of the spool shaft 16.
Ball bearings 39a, 39b in bosses 54a; 54b provided s in the side plates 5a,
5b rotatively carry either end of the worm shaft 26. These ball bearings
are like the above noted ball bearings 24a, 24b in configuration, and have
high corrosion resistance. Outward of the ball bearings 39a, 39b, i.e., on
the sides opposite the inner sides in the to liquid-invading direction,
rubber-made sealing members 53a, 53b are fitted respectively into the
bosses 54a, 54b. The sealing members 53a, 53b prevent liquids invading
through the 



ball bearings 39a, 39b from the inside faces of the side plates 5a, 5b from
permeating more than that into the interior of the is reel body 1. Fitting
the sealing members 53a, 53b in this way means that though the bearings
39a, 39b are washed by dousing with fresh water, the water will not invade
the reel body 1 interior. A gear 28a that is a component of the gear train
18 is fixed to the end of the worm shaft 26. Further, a groove 20 26a of an
intersecting spiral contour is formed in the worm shaft 26. The line guide
27, as shown in Fig. 5, includes: a guide body 27a; an interlocking pin 27b
fitted free to rotate in the guide body 27a; and a guide ring 27c disposed
projecting upward -15   5 F~~ n005 on top of the guide body 27a. A U-shaped
through-hole that the guide tube 25 penetrates is formed in the guide body
27a, parallel with the spool shaft 16; the guide body 27a is supported
while left to shift axially on the guide tube 25. The s interlocking pin
27b is disposed running roughly front-to-rear on the hind portion of the
guide body 27a, and its tip interlocks with the groove 26a on the worm
shaft 26. Under rotation of the worm shaft 26, the interlocking pin 27b
rotates along the groove 26a, shuttling the guide body 27a. The guide ring
27c 1o is formed by bending a wire made of, e.g., a stainless alloy into
hairpin shape with a convex top, forming an elongate hole on the inner
peripheral side. The guide ring 27c is fixed into the guide body 27a with
its rear end planted into the upper face on the hind portion thereof . The
surface of the guide ring 27c is is coated with, e.g. , a metal such as
titanium nitride, or with a ceramic such as SiC; making the surface smooth
and hard. Now, the guide rings 27c is disposed in between the aperture 9
and the spool 12, adjacent the spool 12. The upper portion of the guide
ring.27c is guided parallel to the spool shaft 16 by a 20 guide rod 25a in
the lower portion of which a guide groove is formed. The guide rod 25a is
disposed above the guide tube 25, and parallel with the guide tube 25, and
its two ends are fixed to the side plates Sa, 5b. Thus arranging a guide
ring 27c tall in standing height adjacent the spool 12, lowers the height H



-16   9 5 FEa 205 of the front part 8a of the thumb rest 8, which
facilitates palming. Within the level wind mechanism 15, rotating the worm
s shaft 26 via the gear train 18 shuttles the line guide 27 along the guide
tube 25. By inserting fishing line through the guide ring 27c on the line
guide 27, the fishing line is wound uniformly onto the spool 12. The gear
train 18 includes: the handle shaft 30; a main 10 is 20 gear 31 fixed to
the handle shaft 30; a tubular pinion gear 32 that meshes with the main
gear 31; a gear 28a fixed to the end of the earlier described worm shaft
26; and a gear 28b that is fixed non-rotatably to the handle shaft 30, and
that meshes with the gear 28a. Because the height of the thumb rest 8 is
lower, the vertical position of the handle shaft 30 in gear train 18 is in
a lower than conventional position. Therefore, the bottom portion of the
side plate 5b and second side cover 6b, which house the gear train 18, is
positioned lower than the bottom of the side plate Sa and the first side
cover 6a. The tip of the handle shaft 30 is reduced in diameter, and a
parallel chamfered portion 30a and a male-threaded portion 30b are formed
respectively on the larger diameter portion and the smaller diameter
portion of the tip. A ball bearing 57 in the side plate Sa supports the
base end of the handle shaft 30 (Fig. 3 left end) . The ball bearing -17
15 FE5 2005 s 57 has, likewise as in the foregoing, high corrosion
resistance. A sealing member 58 is disposed on the Fig.-6 right side of the
ball bearing 57. This sealing member 58 is like the sealing members 53a,
53b in configuration, meaning that though the ball bearing 57 is washed
with fresh water, the fresh water is not liable to invade the interior 



The pinion gear 32 as shown in Fig. 6 extends inward from 10 Zs the outside
the side plate 5b, and is a tubular component whose  center the spool 16
penetrates and is allowed axial movement fitted to the spool shaft 16.
Further, a bearing 43 in the side plate 5b rotatively carries the Fig.-6
left end of the pinion gear 32 while allowing it axial movement. The ball
bearing 43 in configuration is similar to the foregoing. A sealing member
59 is fitted on the Fig.-6 right side, i:e., the opposite side from the
liquid-invasion side, of the ball bearing 43. The pinion gear 32 has: a
toothed portion 32a, formed on  20 the Fig. -6 right end outer periphery,
that tooths with the main gear 31; a meshing portion 32b formed on the
other end; and a constriction 32c formed in between the toothed portion 32a
and the meshing portion 32b. Formed along a diameter in the end face of the
pinion gear 32 is notch, making up the meshing portion 32b, into which the
engagement pin 16b penetrating and fixed to the spool shaft 16 is
interlocked. Herein, when the pinion gear 32 is shifted outward; separating
the meshing -18   15 FEB 2005 portion 32b and the engagement pin 16b on the
spool shaft 16, torque from the handle 30 will not be transmitted to the
spool 12. . The meshing portion 32b and the engagement pin 16b compose the
clutch device 13. Direct transmission of torque from the s pinion gear
32-larger in diameter than the spool shaft 16-to the spool shaft 16, by
engagement of the engagement pin 16b and the meshing portion 32b, lessens
twisting deformation, and improves torque transmission efficiency.  The
clutch lever 17, as shown in Fig. 2, is disposed in 10 the rear between the
pair of side plates 5a, 5b. Elongate holes (not illustrated) are formed in
the side plates 5a, 5b on the frame 5, and a rotation shaft 17a for the
clutch lever 17 is rotatively carried in the elongate holes. This enables
the clutch lever 17 to slide up and down along the elongate holes. Zs The
clutch connect/disconnect mechanism 19 has, as shown in Fig. 3, a clutch
yoke 40. The clutch yoke 40 is disposed about the outer periphery of the
spool shaft 16, and is carried, while left movable parallel to the center
axis of the spool shaft 16, on two pins 41 (only that on one side is
illustrated) . 20 Now, the spool shaft 16 is rotatable relative to the
clutch yoke 40 . That is, the clutch yoke 40 is made not to rotate even
though the spool shaft 16 rotates. Further, in its central portion the
clutch yoke 40 has an engaging portion 40a that engages with the
constriction 32c in the pinion gear 32. Also, a spring 42 -19  



9 5 FEB 2p05 is disposed peripherally about each of the pins 41 carrying
the clutch yoke 40, in between the clutch yoke 40 and the second side cover
6b. The clutch yoke 40 is constantly urged inward by the springs 42 s The
configuration thus, in the ordinary state, in which the pinion gear 32 is
located in the inward, clutch-engagement position, will be clutch-on by
engagement of the meshing portion 32b and the engagement pin 16b on the
spool shaft 16. On the other hand, when the pinion gear 32 is shifted
outward 10 by the clutch yoke 40, engagement of the meshing portion 32b and
the engagement pin 16b comes undone, putting the clutch connect/disconnect
mechanism 19 into clutch-off. The drag mechanism 21 includes: the star drag
3 for a drag-tension adjusting operation; a friction plate 45 on which Zs
the main gear 31 presses; and a pressing plate 46 for pressing, under
rotational working of the star drag 3, the friction plate 45 with
predetermined force on the main gear 31. The star drag 3 is configured to
issue sound when rotationally worked. The casting control mechanism 22, as
shown in Fig. 3, 20 includes: a plurality of friction plates 51, disposed
to straddle either end of the spool shaft 16; and a braking cap 52 for
regulating the force with which the friction plates 51 grasp the spool
shaft 16. The friction plates 51 on the right side are fitted within the
braking cap 52; the friction plates -20   t 5 FEa 2005 51 on the left side
are fitted within the brake case 65. The braking cap 52 is configured to
issue sound when rotationally worked. The centrifugal braking mechanism 23
, as shown in Fig. 3 , s includes: the brake case 65; a rotor 66 provided
within the brake case 65; and sliders 67 disposed circumferentially spaced,



and fitted free to shift diametrically, on the rotor 66. A tubular brake
liner 65, with which the sliders 67 can come into contact, is fixed to the
inner circumferential surface of the 10 brake case 65. The brake case 65 is
fitted to let it be attached to/removed from a round opening 5d formed in
the side plate 5a, and pivots together with the first side cover 6a. Next,
the reel operating method will be explained. In the ordinary state, the
clutch yoke 40 is pushed inward Zs (Fig.-3 leftward) by the springs 42, and
the pinion gear 32 is thereby shifted into the engagement position. In this
state, the meshing portion 32b of the pinion gear 32 and the engagement pin
16b on the spool shaft 16 mesh, making the state cLUTCa-oN; and torque from
the handle 2 is transmitted to the spool 12 via 20 the handle shaft 30, the
main gear 31, the pinion gear 32, and the spool shaft 16, which rotates the
spool 12 in the line-retrieving direction. When casting, the braking force
is adjusted in order to suppress backlash. Herein, adjusting the braking
force to -21   ~ 5 ~~~ 260a s correspond to the mass of, for example, the
lure (terminal tackle) is desirable. Specifically, if the mass of the lure
is large, the braking force is set large, and if small is set small.
Adjustment of the braking force in order to suppress backlash is carried
out with the casting control mechanism 22 or the centrifugal braking
mechanism 23. After the braking force is adjusted, the clutch lever 17 to
is is pressed down. Herein, the clutch lever 17 shifts downward along the
elongate holes in the side plates sa, Sb into the separating position.
Then, the movement of the clutch lever 17 shifts the clutch yoke 40
outward, which shifts in the same direction the pinion gear 32 engaged with
the clutch yoke 40. Consequently, the engagement between the meshing
portion 32b of the pinion gear 32 and the engagement pin 16b on the spool
shaft 16 comes undone, making the state CLUTCH-OFa. In the 



CLUTCH-OFF State, rotation from the handle shaft 30 is transmitted to
neither the spool 12 nor the spool shaft 16, leaving the spool 12 in a
free-rotational state. With the reel in the CLUTCH-OFF state, while
feathering the 20 spool 12 with the thumb placed on the clutch lever 17,
tilting the reel in its axial direction so that the spool shaft 16 lies in
a perpendicular plane, and flicking the fishing rod, casts the lure and
rotates the spool 12 in the line reel-out direction. -22   15 FF~ 200 In
this state as such, the rotating spool 12 rotates the s spool shaft 16 in
the line reel-out direction, and the rotation is transmitted to the rotor
66. When the rotor 66 rotates the sliders 67 slide into contact with the
brake liner 65a, and the spool shaft 12 is braked by the centrifugal
braking mechanism 23. Simultaneously; the casting control mechanism 22
brakes the spool shaft 16, which prevents backlash. When the terminal
tackle lands in the water; the handle 10 is 2 is turned. A not-illustrated
return mechanism thus puts the state to CLUTCH-ON. In this state,
retrieving is repeated, for example, in waiting for a fish to strike. When
a fish bites, the handle 2 is rotated to wind in the fishing line. In this
situation, the need to adjust the drag force sometimes arises depending on
the size of fish. In that case, the star drag 3 is turned clockwise or
counterclockwise to adjust the drag force. Herein, with regard to the ball
bearings disposed in 20 positions in which liquids from the exterior
invade, because sealing members are disposed on their inner sides (the
sides 



opposite the liquid-invasion sides), though the bearings are washed with
fresh water, the rinsing liquid will not enter the reel body 1 interior;
which prevents corrosion of the interior sections of the reel body 1.
Further, that fact that corrosion-resisting capability of the bearings
themselves is -23   9 5 FED 200y raised means that bearings are not liable
to corrode. Further still, the fact that the corrosion resistance of the
ball bearings 24a, 24b-which in carrying the spool 16 require special
rotational performance-alone is improved without s providing them with
sealing members, curbs degradation in their rotational performance. Second
Embodiment The present invention, which in the foregoing first embodiment
was illustrated by giving an example in a 10 dual-bearing reel as a fishing
reel, is yet applicable to other fishing reels such as spinning reels. Set
out in Fig. 8, a spinning reel into which one embodiment of the present
invention is adopted is furnished with a handle 101, a reel unit 102
rotatively carrying the 15 handle l01, a rotor 103, and a spool 104. The
rotor 103 is rotatively supported on the front of the reel unit 102. The
spool 104, onto the circumferential surface of which fishing line is
retrieved, is disposed letting it pump back and forth on the front of the
rotor 104. 20 The handle 101, as shown in Fig 8 and Fig. 9, includes: a
T-shaped grip 101a; an L-shaped crank arm 101b, to the tip of which the
grip 101a is rotatively fitted; and a shaft part 101c that is fitted to the
base-end of the crank arm 101b. At the base end, the crank arm 101b is
collapsible with a single -24   1 ~ fifi~ 2Q05 s touch. the shaft part
101c, as shown in Fig. 9, is a rod-shaped member rectangular in cross
section. Now, the handle 10l is attachable to the reel unit 102 in either
of left/right 



attachment locations: the right location shown in Fig. 8, or the left
location shown in Fig. 10 The reel unit 102 includes: a reel body
102a-having a later 10 opening 102c; a T-shaped rod-attachment leg 102b
extending unitarily from the reel body 102a diagonally up/forward; and a
lid body 102d for shutting the opening 102c in the reel body 102a. The reel
body 102a, as shown in Fig. 9, has an interior is space; provided within
the space are: a rotor driving mechanism 105 that is rotated in cooperation
with rotation of the handle 101; and an oscillating mechanism 106 for
winding fishing line uniformly onto the spool 104 by pumping it back and
forth. As shown in Fig. 10, a tubular boss 117a is formed on the 20 Fig.-10
right side of the reel body 102a. The boss 117a is formed projecting inward
of the reel body 102a in order to house a ball bearing 116a that carries a
handle shaft 110 (later described) on its Fig.-10 right end. The boss on
the side opposite the side on which the handle 101 is mounted (the boss
117a in Fig. 10), is closed off by a shaft cover 119. A bored cover 119b
prevents water from invading a boss on the side into which the handle 101
is fitted (boss 117b in Fig. 10) . The shaft -25   15 FFB 2005 cover 1l9,
as shown in Fig. 8, and the bored cover 119b are elliptical components, and
are attached to the bosses respectively by two screws 119a. The ball
bearings 116a, 116b are, likewise as in the foregoing, highly corrosion
resistant. s Nevertheless, sealing members are not provided on the sides
opposite the liquid-invasion sides (inward of the ball bearings). This is
in order that the reel unit 102 interior, including the bearings 116a,
116b, may be washed with fresh water by opening the shaft cover 119 and the
drilled cover 119b. 10 The fact that the ball bearings 116a, 116b are
highly corrosion resistant means that though washed in this way, they are
not liable to corrode. The rotor driving mechanism l05 includes: the handle
shaft 110, to which the handle 10l is non-rotatably fitted; a Zs face gear
111 that rotates together with the handle shaft 110; and a pinion gear 112
that meshes with the face gear 1l1. Either end of the handle shaft 110 is
rotatively supported in the reel body 102a via the ball bearings 116a,
116b. A through-hole 110a, rectangular in cross-section, is formed in the
middle of the 20 handle shaft 110, and the shaft part 101c to the handle
101 is inserted non-rotatably into the through-hole 110a. A tapped hole
101d is formed in tip-end face of the shaft part 101c, and the handle 101
is attached to the handle shaft 110 by an installation screw 120 that
screw-mates with the tapped hole -26 



~ F'~~ Q05 lola. The pinion gear 112 is formed in a tubular shape, and as
shown in Fig. 9 its front portion 112a penetrates the center of the rotor
l03 and is onto which the rotor l03 is fastened s by a nut 113. The pinion
gear 112 is rotatively supported, at its mid-portion and rear-end portion
axially, in the reel unit 102 via respective ball bearings 114a, 114b. The
ball bearings 114a, 114b are, likewise as in the foregoing, highly
corrosion resistant. to The oscillating mechanism 106 is a device for
shifting in the front-to-rear direction a spool shaft 115 coupled via a
drag mechanism 160 to the centerof the spool 104, to shift the spool 104 in
the same direction. The oscillating mechanism 106 includes: a worm shaft
121 disposed approximately directly is beneath and parallel to the spool
shaft 7.15; a slider 122 that shifts in the front-to-rear direction along
the worm shaft; and an intermediate gear 123 fixed to the tip of the worm
shaft 121. The rear end of the spool shaft 115 in non-rotatably fixed to
the slider 122. The intermediate gear l23 meshes with pinion 2o gear 112.
The rotor 103a as shown in Fig. 9, has a round tube portion 130, and first
and second rotor arms 131, 132 that are provided opposing each other
sideways on the round tube portion 130. The round tube portion 130 and the
two rotor arms l31, 132 are, e. g. , -27   ~ ~ ~'CB 2005 manufactured from
aluminum alloy and formed unitarily. A front wall 133 is formed on the
front of the round tub portion 130, and a boss 133a is formed in the middle
of the front wall 133. A through-hole is formed in the center of the boss 5
133a, and the pinion-gear front portion 112a and the spool shaft 1l5
penetrate the through-hole. The nut 113 is disposed on the front wall 133,
and a ball bearing 135 that rotatively carries the spool shaft 115 is
disposed within the nut 113. The ball bearing 135 is, likewise as in the
foregoing, highly corrosion 



10 resistant. A first bail-support member 140 is pivotally fitted onto the
outer peripheral side of the tip of the first rotor arm 131. The first
bail-support member 140 is installed on the first rotor arm 131 by means of
an installation pin screwed into the is first rotor arm 131. A line roller
141 for guiding fishing line onto the spool 104, and a stationary-shaft
cover 147 fixed astride the line roller 14l to the first bail-support
member 140, are fitted to the tip of the first bail support member 140. The
line roller 141 is rotatively fitted to the tip of the first 20
bail-support member 140. The stationary-shaft cover 147 is shaped as a
distorted cone with a sharp tip. A bail 143 bent into roughly a U-shaped
form from a wire element is fixed between the tip of the stationary-shaft
cover 147 and the second bail arm 142. The first and second -28   15 FF~
2005 bail-support members 140, l42, the line roller l41, the bail 143, and
the stationary-shaft cover 147 constitute a bail.arm 144 that guides
fishing line onto the spool l04. The bail arm 144 is pivotal between a
line-guiding posture, shown in Fig. s 9, and a reversed, line-releasing
posture. A cover 145 is fitted to the outer peripheral side of the first
bail-support arm 140; and a bail-flipping mechanism 146 that returns the
bail arm 144 from the line-releasing posture to the line-guiding posture in
cooperation with rotation of the 10 rotor 103, and at the same time retains
the attitudes in either posture, is disposed in the cover l45 interior. An
anti-reverse mechanism 150 for prohibiting/allowing reversal of the rotor
103 is disposed in the interior of the round tub portion 130 of the rotor
103. The anti-reverse is mechanism 150 includes a roller-type one-way
clutch 151 whose inner race is free-rotating, and a switching device 152
that switches the one-way clutch 151 between an operational state 



(reverse-prohibited state) and an inoperative state (reverse-permitted
state). 2o The spool 104 is disposed in between the first and second rotor
arms l31, 132 on the rotor 103, and is fitted on the leading end of the
spool shaft 115 via a drag mechanism 160. The spool l04 includes: a bobbin
trunk 104a, outer circumferentially onto which fishing line is wound; a
skirt 104, -29   1 ~ F~~ 2QDb formed unitarily with the rear of the bobbin
trunk 104a; and a flange plate 104, fixed to the front end of the bobbin
trunk 104a. The outer circumferential face of the bobbin trunk 104a, a
straight cylindrical component, is constructed to have a s peripheral
surface parallel to the spool shaft 115. The bobbin trunk 104a is
rotatively fitted onto the spool shaft 115 on two bearings 156, 157. The
flange plate 104c is fixed to the bobbin trunk 104a by means of a spool
ring collar 155 screwed fast to the inner circumferential surface of the
bobbin trunk 104a. to Next, handling and operation of the spinning reel
will be explained. When casting, with the handle 101 being fitted in, e.g.,
the left position that Fig. 10 shows, the bail arm 144 is flipped into the
line-releasing posture. The first bail-support member is 140 and the second
bail-support member 142 accordingly pivot. In this situation, the fishing
rod is cast with the index finger of the hand that grips the fishing rod
hooking the fishing line. Doing so vigorously casts the fishing line out
under the weight of the terminal tackle. At this point, 2o rotating the
handle 101 in the line-retrieving direction with, e.g. , the left hand, via
the rotor driving mechanism 105 rotates the rotor 103 in the
line-retrieving direction, and via the bail-flipping mechanism 146 returns
the bail arm 144 into the line-retrieving position, winding the fishing
line onto the -30   



15 FEB 2p~ spool 104. Rotating the handle 101 in the line-retrieving
direction rotates, through the face gear 111 and the pinion gear l12, the
rotor l03 in the line-retrieving direction, and winds the s fishing line,
guided by the bail arm 144, onto the spool 104. The fact that a seal is not
provided on the handle shaft 110 means that rotational performance of the
handle shaft 110 is not liable to deteriorate. Therefore, rotating the
handle l01 lets the rotor 103 be rotated with light force. to When washing,
the shaft cover 119 and the bored cover 119a . are undone, and the handle
l01 furthermore is undone. Then, through the center holes in the inner
races of the bearings 116a, 116b, fresh water is introduced into the reel
unit 102 interior to rinse it. Finally, the water is drained from the
interior, is which is further wiped out and then dried. Herein, the fact
that the bearings are made highly resistant to corrosion means that though
they are washed with fresh water, they are not apt to corrode. Third
Embodiment 20 Set out in Fig. 11, a trolling reel into which a third
embodiment of the present invention is adopted is composed of a tubular
reel unit 201; a spool shaft 202 fitted, non-rotatably but allowed axial
travel, in the center of the reel unit 201; a spool 203 fixed, free to
rotate but axially immobilized, on -31    the spool shaft 202; and a handle
204 disposed sideways on the reel unit 201. In the interior of the reel
unit 201, the trolling reel is further furnished with a gear change-speed
mechanism 206 that transmits handle 204 rotation to the spool s 203, and a
drag mechanism 207 that brakes the spool 203. The reel unit 201 has a
disk-shaped side plate 210, and a reel body 211, onto which the side plate
210 is coupled 



coaxially through a faucet joint, and fixed by screws. The spool shaft 202
is supported endwise, to be non-rotatable yet 10 axially movable, by the
side plate 2l0 in about the center thereof. In a hole in the center, an
interlock groove 210b is formed, into which an interlocking pin 202a, which
is formed jutting outward on the one end of the spool shaft 202,
interlocks. The spool shaft 202 is made non-rotatable with Zs respect to
the reel unit 201 by the engagement of the interlocking pin 202a and the
interlock groove 210b. 1 The reel body 211 is a closed-ended cylindrical
component formed in one piece from synthetic resin or die-cast aluminum.
The reel body 21l includes: a ring-shaped fastening portion 20 221a, to
which the side plate 210 is fixed; a disk-shaped support portion 211b,
disposed opposing and parted at a spacing from the fastening portion 221a,
for supporting a handle shaft 205; and connecting portions 211c that link
the fastening portion 211a and the support portion 211b in four places -32
15 FEB 2005 circumferentially. The support portion 211b has: a first boss
211d that supports, axially movably, the other end of the spool shaft 202,
in the mid-portion thereof; and a second boss 211e that is provided below
the first boss 211d and rotatively s supports the handle 205. Further, a
bulged portion 211f, bulging diametrically in order to house the gear
mechanism 206, is formed in the lower part of the support portion 211b.
Harness lugs 212 for attaching a reel harness are mounted spaced-apart on
the upper of the connecting portions 211c, and 10 on the lower thereof a
rod attachment part 213, for mounting the reel onto a fishing rod, is
provided. The spool shaft 202 rotatively carries the spool 203 via two ball
bearings 232 disposed at an axial spacing. The ball bearings 232 have,
likewise as in the foregoing, high corrosion is resistance. Belleville
washers 233 abut on the left side of the ball bearing 232 at the left end
of the spool shaft 232. 



Further, a coil spring 238, which urges the spool shaft 202 contrariwise to
the handle 204, abuts on the right side of the right-end ball bearing 232.
20 The spool 203 includes a trunk 203, and a pair of flanges 203b formed
integrally with the trunk 203a at either end. A sounding sprocket 23s is
provided on the end face of the flange 203b on the left side. An engagement
pawl 236, supported on a C-shaped spring element 237 installed on the side
plate 210, -33   ~ 5 F~~ 2005 engages with the sounding sprocket 235, and
thereby a clicking sound is produced when the spool 203 rotates. A friction
plate 226 that is a component of the drag s mechanism 207 is
non-counter-rotatably fixed to the end face of the flange 203b on the right
side of the spool 203. The handle 204 is fixed to the protruding end of the
to tubular handle shaft 205 disposed below the spool shaft 202, and
parallel with the spool shaft 202. The handle shaft 205 is rotatively
supported in the reel body 211 by the second boss 211e. The gear
change-speed mechanism 206, gearing up/down between either of two speeds,
transmits rotation of the handle shaft 205 to the drag mechanism 207. The
drag mechanism 207 includes: the just-noted friction Zs plate 226; a drag
disk 227 that compressively contacts the friction plate 226; and a drag
operating mechanism 214 that axially shifts the spool shaft 202 together
with the spool 203. The drag disk is furnished with a disk body 227a for 20
compressively contacting the friction plate 226, and a transmission member
228 fitted non-rotatably into the inner rim 



of the disk body 227a. The transmission member 228 is coupled to, and
rotates together with, the gear mechanism 206. The drag cover 224 covers by
the drag disk 227. The inner peripheral margin of the drag cover 224 is
disposed about the outer -34   15 FED 2005 periphery of the transmission
member 228; and the outer peripheral margin screws into, the flange 203b on
the right side of the spool 202, where it is fastened with a packing 223
intervening. A ball bearing 221 on the spool shaft 202 s rotatively carries
the transmission member 228. The ball bearing 221 is, likewise as in the
foregoing, highly corrosion resistant. The drag operating mechanism 214
includes: a rotary knob 230, retained on the end of the spool shaft 202 on
the handle l0 204 side by a stop-screw; a cam body 229 that abuts on the
rotary knob 230; and a drag lever 231 disposed in between the cam body 229
and the end face of the first boss 211d on the reel body 211. The cam body
229 is disposed coaxial with the spool shaft 202, and a cam face 229a on
which the drag lever 231 rides is is formed on the side opposite its face
abutting on the rotary knob 230. The drag lever is pivotally supported in
the first boss 211d, and the surface that rides on the cam face 229a forms
a cam face 231a. These cam faces 229a, 231a form an inline type
configuration; and pivoting the drag lever 231 slides the spool 20 shaft
202 axially with respect to the reel unit 201. Next, a method of operating
the trolling reel described above will be explained. In regulating the
friction force from the drag mechanism 207, the axial position of the spool
shaft 202 is set into an -3s    



9 5 FEB 2005 s to appropriate position by means of the rotary knob 230. If
by working the drag lever 231 the spool shaft 202 is shifted, for example,
toward the handle 204, the friction force will be increased as a result of
the spool 203 shifting toward the drag disk 227. Conversely, if the spool
shaft 202 is shifted opposite the handle 204, the friction force will be
decreased as a result of the spool 203 shifting in the direction parting
from the drag disk 227. When the friction plate 226 on the spool 203 is
then completely parted from the drag disk 227, the spool 203 is permitted
to reverse. Herein, the fact that the ball bearings are made to have Zs 20
high resistance to corrosion sustains their rotational performance and
improves their corrosion resistance. Fourth Embodiment Set out in Fig. 12,
an electric reel motor 243 into which a fourth embodiment of the present
invention is adopted is fitted at the end opposite the output shaft into a
reel body 240 with a motor case 250 intervening. The motor case 250 is
disposed in the interior of a spool 242. A ball bearing 25l is disposed in
between the motor case 250 and the spool 242. A sealing member 252 is
fitted on the side of the bearing 25l opposite (Fig.-12 right side) the
side through which liquids invade. The sealing member 252 is configured
likewise as those fitted to the worm shaft 26 in Embodiment 1. -36   15 FED
2005 In this way, sealing the bearing that supports the electric reel
motor, with the sealing member 252 fitted on the side thereof that is
opposite the side through which liquids invade, makes the bearing washable,
while preventing damage to s the motor. Other Embodiments (a) In the
foregoing embodiments, examples in a bait reel, a front-drag type spinning
reel, a lever-drag type dual-bearing reel, and an electric reel were
illustrated, but the present 10 invention is not limited to these reels,
and may be applied to all fishing reels, such as other models of spinning
reels including lever-brake spinning reels, other dual-bearing reels
including dual-bearing reels that come with counters, and single-bearing
(cantilevered) reels. Reels used in ocean is fishing are especially
appropriate. (b) In the foregoing embodiments, the ball bearing outer
races, inner races, and rolling bodies are constituted by SUS 



440C on which a highly corrosion resistant coating film is formed, which
lends high corrosion resistance to the bearings 20 overall, but at least
the rolling bodies alone may be made highly corrosion resistant. Further,
in addition to the rolling bodies, only that outer race or inner race that
is the rotational side may be made highly corrosion resistant. Further
still, the retainers may be made corrosion resistant. -37   5 FFB 2005 (c)
In the foregoing embodiments, the highly corrosion resistant coating film
is produced, but the parent material itself may be made highly corrosion
resistant without production of the highly corrosion resistant coating
film. For s example, the parent material may be manufactured from ceramics
having high corrosion resistance, such as alumina ceramics and SiC
ceramics; or manufactured from stainless steels having high corrosion
resistance, such as SUS 304, 316 or 630; or manufactured from metals having
high corrosion resistance, io such as titanium and boron. (d) In the
foregoing embodiments, examples with ball bearings as the antifriction
bearings were illustrated, but the present invention may be applied to
parallel roller bearings, needle bearings, and other models of antifriction
bearings for is all types of fishing reels. It is further applicable to
roller-type one-way clutches that serve also as antifriction bearings.
Industrial Applicability Under the invention mainly, the fact that at least
the 2o rolling bodies are manufactured with a highly corrosion resistant
ingredient or else are metal manufactures coated with a highly corrosion
resistant coating film means that the anti-corrosiveness of the rolling
bodies-ever-rolling during rotation-is heightened. The corrosion resistance
of the -38 



15 FED 200e. s bearing overall is therefore improved Further, because the
corrosion resistance is improved, there is no need to provide sealing
members for preventing corrosion. Eliminating need for a load-imposing seal
while nonetheless improving anti-corrosiveness curtails deterioration in
bearing rotational performance. Under the invention otherwise, the bearings
are not apt 10 to corrode, despite sea water invading; meanwhile, rinse
water or the like can permeate the bearings, which facilitates washing
sea-water soiled bearings. Moreover, because the sealing members are fitted
on the inward side of the bearings, liquids will not invade deeper than
that, which prevents corrosion of the interior components. -39   9 5 FED
2005 What is claimed is: 1. A fishing-reel bearing for use in a fishing
reel provided between a first component and a second component that is 5
disposed to a circumferentially inner side of the first component and is
rotatable relative to the first component in response to rotation of a
handle of the fishing reel, the fishing-reel bearing comprising: an outer
race fitted to the first component; 10 an inner race fitted to the second
component and is disposed spaced apart from the outer race; and a plurality
of rolling bodies disposed circumferentially between the outer and inner
races so as to contact both the outer and inner races, 15 at least the
rolling bodies being stainless alloy manufactures coated with a highly
corrosion resistant film that is formed by refining a surface of the
stainless alloy. 



2. A fishing-reel bearing as set forth in claim 1, further 20 comprising a
retainer for retaining the rolling bodies circumferentially spaced such
that the rolling bodies can roll, said retainer having a surface that is
highly corrosion resistant. 25 3. A fishing-reel bearing as set forth in
claim 2, wherein the retainer is manufactured of a metal material and
coated with a highly corrosion-resistant coating film. 30 4. A fishing-reel
bearing as set forth in claim l, wherein at least the rolling bodies are
SUS 440C (JIS) manufactures having low corrosion-resistance ingredients. 40
15 FEB 2005 5. A fishing-reel bearing as set forth in claim l, wherein the
highly corrosion resistant film is made of chromium oxide. 5 6. A
fishing-reel bearing as set forth in claim 1, wherein the outer race and
inner race have surfaces that are highly corrosion-resistant. 7. A
fishing-reel bearing as set forth in claim 1, further 10 comprising a
sealing member disposed on a side of the bearing closer to the handle, the
sealing member being for sealing a gap between the outer and inner races.
15 8. A fishing reel, comprising a handle; a stationary component; a
rotative component disposed opposite the stationary component so as to be
rotatable relative to the stationary 20 component, the rotative component
being rotatable in response to rotation of the handle; and a bearing
disposed between the stationary component and the rotative component, the
bearing including an outer race fitted to one of the stationary and 25
rotative components, an inner race fitted to the other of the stationary
and rotative components and disposed spaced apart from the outer race, and 



a plurality of rolling bodies disposed 30 circumferentially between the
outer and inner races so as to contact both the outer and inner races, at
least the rolling bodies being stainless alloy manufactures coated with a
highly corrosion resistant -41   15 FED 2005 film that is formed by
refining a surface of the stainless alloy. 9. A fishing reel as set forth
in claim 8, further comprising 5 a sealing member disposed on a side of the
bearing closer to the handle, the sealing member being for sealing a gap
between the outer and inner races. 10. A fishing reel as set forth in claim
9, wherein the 10 sealing member seals a gap between the stationary and
rotative components. 11. A fishing reel as set forth in claim 8, further
comprising a retainer for retaining the rolling bodies 15 circumferentially
spaced such that the rolling bodies can roll, said retainer having a
surface that is highly corrosion resistant. 12. A fishing-reel as set forth
in claim 11, wherein the 20 retainer is manufactured of a metal material
and coated with a highly corrosion-resistant coating film. 13. A
fishing-reel as set forth in claim 8, wherein at least the rolling bodies
are SUS 440C (JIS) manufactures having low 25 corrosion-resistance
ingredients. 14. A fishing-reel as set forth in claim 8, wherein the highly
corrosion-resistant film is made of chromium oxide. 30 15. A fishing-reel
as set forth in claim 8, wherein the stationary component includes a reel
body to which the handle is disposed sideways, and a spool shaft, and the
rotative component includes a line-winding spool fitted rotatably and
detachably/reattachably to the reel body -42   15 FEB 2005 



so as to be rotatable about the spool shaft, a worm gear rotatably
supported within the reel body, and a gear train that transmits torque from
the handle to the spool and the worm gear. 5 16. A fishing-reel as set
forth in claim 15, wherein the outer race is fitted to the reel body, and
the inner race is fitted to the gear train. 10 17. A fishing-reel as set
forth in claim 15, wherein the outer race is fitted to the spool, and the
inner race is fitted to the spool shaft. 18. A fishing-reel as set forth in
claim 15, wherein 15 the spool is rotated by an electric reel motor. 19. A
fishing-reel as set forth in claim 8, wherein the stationary component
includes a reel unit rotatively carrying the handle and a spool shaft, and
20 the rotative component includes a handle shaft to which the handle is
non-rotatably fitted, a face gear that rotates together with the handle
shaft, a pinion gear that meshes with the face gear, a worm shaft to which
rotation of the handle is transmitted, a rotor rotatively supported on a
front of the 25 reel unit, and a spool, onto a circumferential surface of
which fishing line is retrieved, the spool being disposed on a front of the
rotor such that the spool shaft shifts the spool front and rear. 30 20. A
fishing-reel as set forth in claim 19, wherein the outer race is fitted to
the spool, and the inner race is fitted to the spool shaft. -43   ~ 5 ~~5
2005 21. A fishing-reel as set forth in claim 19, wherein the outer race is
fitted to the reel body, and the inner race is fitted to the pinion gear. 5
-44 .A<<y.AUY.A\(<".AY?.A \.Aq<\.A
\.AU?.A?.A<\.Aq?.A\?.Aq\.AU".A@qY".A@.Av.A@Y".Ay?.A\".A#Y?.A.A ?.A
".A".Aq?.A@?.Ay#?.A\?.A@\.A".A#".AY".A ?.A8?.A<?.Ayv".A@Y?.A<?.AY.A.AUv.A.A
CS:ySR<n&aczupje`[V]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a
U]ca]ca]ca]ca!cfilS B "J4 o v x
*c!`V|wrmhc^Y]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!VoHNWIM|wrmhc^Y]c]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!/6@u<{-mFA4nu}xsnid_Z]c]]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca!3p(f
!N!!!"?"|"""-#4#?#}###7$t$$$5%t%}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c0a]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!t%%%&\
&&&'V''''(N(((())N))))*T****+;
+u++++|wrmhc^Y]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c2a]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!+),`,,,
-J-\-----.B.z.|.....1/`///////0M0001B1{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caV]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
B1111
2J2222223Z33331444r4445R5U5\5^5556F6{6~666}xsnic^Y]]]ca]caU]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca
]ca!66 77 



7L7777)818<8x88839k999!:]:_:::;X;
;;<U<X<<<=}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!=T=====>U>v>>>>?*@`@@@A[AAAB
TBBBCFCCCCCDODD|wrmhc^Y]]]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca!DDDEKEEEFEFFFGG?H~HHH9
IAIJIIII<J|JqKsKKKK)LfLLL}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!LMQMMMM$NdNNN
NNNN'OgOOOOOOOPVPPPQ?Q}QQQ=R{RR{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca!R1S3SpSzSSS2T:TETTTT6UwUUU3VpVVWW3XqXXX-YlYYY*
Z2Z>ZzZ|wrmhc^Y]]]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]caV]c"a]ca]ca]ca]ca]ca]ca]ca]ca!zZZZZ[[[[[\O\\\]L]]]^C^~^^^_Q_
_____`a:a=a@a|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!@a[a\abb/chcickclcWe_eke
eeffff
gIgJgggh@h{hhh2isiii5j3k}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!3k;
kHkkkllNlllmBmDmmmm%ndnnn&o_oooopLpppppqYqaq}xsnid_Z]]]]ca]ca]ca]c"a]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
c"a]ca!aqqqrWrrsYssss;txttt9u;
u{uuuv>vFvSvUvvvwwww)xexx}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!xx
yyy[yyyyyyyyyyyzGzxzzzz6{t{{{{{{||D||||vqlgb]X]]ca]ca]ca]ca]ca]c"aU]c"a]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!|}<}i}}}}}}}}}}}$~~~T[
:BO9{}xsnid_Z]]]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Qw 4o(fn}3p
J|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca! I;
|0n"$(ik|wrmhc^Y]]]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!,i'fq/&g+k<u71?x}xsnid_Z]]]]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca!4w0qTW9w*aU}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Y
\QSE}={N}xsnid_Z]]]]ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]ca!NB,n+j>Cbd|1i|wrmhc^Y]]]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!ZG0l(b-k
Y<u}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!1nB~9AN/fW]/2m}xsnid_Z]]]]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca!m !XRRG
GE}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9q
Xe"\qy4s|wrmhc^X]V]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca!
J?xQD|@v5u:z}xsnid_Z]V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!2oyD}/D'?wz+j|wrmhc^Y]V]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]c
a]ca]ca]c^a]ca]ca]ca]ca!hhCZBP>z$QY\e
X}wrmhc^Y]V]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca!Xm*MxBaE|QW.:y!}xsnid_Z]V]]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca!!,eKpQ\Tx
%|wrm}xsnid_Z]V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]c
a]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca CSiK-&=%10%&'()-
}10%&'()-10%&'()-\10%&'()-P"<10%&'()-wM10%&'()-#:10%&'()-s:yiK-)10%&'()-10%
&'()-10%&'()-M!10%&'()-M!10%&'()-\10%&'()-9!10%&'()-SRfH* .10%&'()-+
10%&'()-)j!10%&'()- <'D'10%&'()-%%10%&'()-p#j!10%&'()-0!j!10%&'()-<niKA7
.1010;v10%&'()-8!10%&'()-6 10%&'()-410%&'()-f2!10%&'()-C0$10%&'()-&acfi}_A7
.10&10%M&'()-V10%M&'()-Cs10%M&'()- 10%M&'()-F10%M&'()-
p#Y10%M&'()-10ilSiK-7j!10%M&'()-M!10%M&'()- 10%M&'()-l10%M&'()-I
10%M&'()-&M!10%M&'()-010%M&'()- B "JiK-74
10%M&'()-2j!10%M&'()-010%M&'()-.10%M&'()-\j!10%M&'()-910%M&'()-M!10%M&'()-4
o s t u v   iK4 10%M&'()-3 10%&'()-S#<10%&'()-w10M10M10M<10%M&'()-`9
10%M&'()- 7!10%M&'()-  *c!`dEiK4
10%M&'3M!10%&'()-3!10%&'()-!<|3*10%hh&'()-C ,}10%&'()-310%&'()-P0!10%&'()-
`VodEiK4 10%M&'#  10%&'()-3!F 10%&'()-FM!10%&'()- 3#M!10%&'()-
%10%&'()-3M!10%&'()- HaBiK4 10%M|0i10%&'()-Y.-
10%&'()-6,10%&'()-!\)M10%ll&'()-<'j!10%&'()- %#10%&'()-NdYNC4 10%M 10 



10 10;v10%&'()-9j!10%&'()- 7!10%&'()-4j!10%&'()- 210%&'()-WdEYNC4 10%M
3Vy10%0x&'()- 3%10%0x&'()- PL!10%0x&'()-PL!10%0x&'()- Pi!10%0x&'()-
$Y10%0x&'()-wIMdEYNC4 10%M  F10%0x&'()-3#s10%0x&'()-10%0x&'()-!10%0x&'()-P
10%0x&'()- HPL!10%0x&'()-MaBYNC4 10%M4!10%0x&'()-
!F|0%10%v=v=&'()-''!10%0x&'()-%%10%0x&'()- 3#!10%0x&'()-
3i!i!10%0x&'()-/3456@ubC4 10%M]10%0x&'()-# 10%0{&'()-Y 100x 100x 100x;
10%0x&'()-9z10%0x&'()- 6j!10%0x&'()- u<{aBbC4
10%Myj!10%0x&'()-9j!10%0x&'()-`%10%0x&'()-
10%0x&'()-!F:$10%xx&'()-10%0x&'()--mdEbC4 10%M!10%0x&'()-
)10%0x&'()-j!10%0x&'()-w%10%0x&'()- 10%0x&'()-M!10%0x&'()-FAdEbC4
10%M<.10%0x&'()-,10%0x&'()-)10%0x&'()-'0!10%0x&'()-%%10%0x&'()-p#j!10%0x&'(
)-A4nrstdE:/ 100x 100x;10%0x&'()-8J
10%0x&'()-6j!10%0x&'()-4!10%0x&'()-2*10%0x&'()-`0$10%0x&'()-tu3xY:/
100x10%0x&'()- 10%0x&'()-10%0x&'()-CPs10%0x&'()-}10%0x&'()-S#<10%0x&'()-w
100x3p(f dE:/ 100x!10%0x&'()-M!10%0x&'()-yM!10%0x&'()-9M!10%0x&'()-3
10%0x&'()- M!10%0x&'()-    !N!!dE:/
100x)j!10%0x&'()-'j!10%0x&'()-%j!10%0x&'()-|010%0x&'()-%10%0x&'()-#10%0x&'(
)-!!"?"|"""dE:/ 100x6J
10%0x&'()-410%0x&'()-2!10%0x&'()-`010%0x&'()-<.M!10%0x&'()-,10%0x&'()-"-#1#
2#3#4#?#}##~_@ 100xM!10%0x&'()-30!10%0x&'()-!" 10%xx&'()- 100x 100x 100x;
10%0x&'()-9!10%0x&'()-##7$t$$$5%dE~_@
100x!10%0x&'()-y!10%0x&'()-Vj!10%0x&'()-C %10%0x&'()-
!10%0$&'()-!10%0&'()-5%t%%%&\&&dE~_@
100xp#j!10%0x&'()-L!!10%0x&'()-)10%0x&'()-10%0x&'()-#10%0x&'()-M!10%0x&'()-
&&'V'''(dE~_@
100x`0%10%0x&'()-<.j!10%0x&'()-,j!10%0x&'()-)j!10%0x&'()-'j!10%0x&'()-%%10%
0x&'()-(N((((()))dYNC 100x 100x 



100x 100x;v10%0x&'()-8
10%0x&'()-6*10%0x&'()-4j!10%0x&'()-2j!10%0x&'()-))N))))*dEYNC 100x
`3%10%0x&'()-m10%0x&'()-10%0x&'()-M!10%0x&'()-M!10%0x&'()-H"010%0x&'()-*T**
**+;+dEYNC 100x 10%0x&'()-Z%10%0x&'()-
10%0x&'()-310%0x&'()-M!10%0x&'()-VM!10%0x&'()-;+u++++),`,dEYNC 100x
)`10%0x&'()-'10%0x&'()-%j10%0x&'()-#10%0x&'()-i!10%0x&'()- F}10%0x&'()-`,,,
-J-\--dEYNC 100x
6`10%0x&'()-4s10%0x&'()-2j!10%0x&'()-|0%10%0x&'()-<.10%0x&'()-,10%0x&'()---
-----.B.bC 100x10%\&'()-3 10%\&'()-"10%\&'()-v 100x 100x 100x;
10%0x&'()-910%0x&'()-B.z.|.....dEbC 100x910%\&'()- s
10%\&'()-P10%\&'()-3,!10%\&'()-`Ps10%\&'()- `10%\&'()-.1/`/////dEbC
100x%10%\&'()- @10%\&'()-310%\&'()-]10%\&'()-310%\&'()-J
10%\&'()-//0M0001dEbC
100x3'i!10%\&'()-3%i!10%\&'()-3#10%\&'()-3!M!10%\&'()-cj!10%\&'()-010%\&'()
-1B1111 2J2dEbC 100x34i!10%\&'()-32i!10%\&'()- 010%\&'()-3v.
10%\&'()-36,i!10%\&'()-3*i!10%\&'()-J222222222bC
100x`Ps10%\&'()-#<10%\&'()-Z 10\ 10\ 10\;
10%\&'()-3&9!10%\&'()-37i!10%\&'()-23Z333314dEbC
100xV`10%\&'()-310%\&'()-M!10%\&'()-M!10%\&'()-M!10%\&'()-M!10%\&'()-1444r4
445R5dEbC
100x#10%\&'()-10%\&'()-3!10%\&'()-j!10%\&'()-yj!10%\&'()-10%\&'()-R5U5556F6
6dEbC 100x3' 10%\&'()-3%i!10%\&'()-3#i!10%\&'()-i!j!10%\&'()-F
10%\&'()-%10%\&'()-666 7 



7L77dEbC 100x32i!10%\&'()-3|0i!10%\&'()-010%\&'()-
<.10%\&'()-36,10%\&'()-3)i!10%\&'()-777)8.8/80818<8xmb@ 100x!S#10%\\&'()-
10\ 10\ 10\;#10%\&'()-39i!10%\&'()- 610%\&'()-34c10%\&'()-<8x88839k99dEmb@
100x!sM!10%\&'()-`P!10%\&'()-3,0!10%\&'()-M!10%\&'()-M!10%\&'()-M!10%\&'()-
99!:]:::;aBmb@ 100x!3cM!10%\&'()-!i@"10%\\&'()-$10%\&'()-
30!10%\&'()-0!10%\&'()-0!10%\&'()-;X;;;<U<X<dEmb@
100x!3S,10%\&'()-3*i!10%\&'()-3'M!10%\&'()-%%10%\&'()-#j!10%\&'()-3!M!10%\&
'()-X<<<=T===dEmb@
100x!3&9)10%\&'()-7!10%\&'()-34i!10%\&'()-32i!10%\&'()-0%10%\&'()-
v.10%\&'()-======>U>v>bC 100x!P10%&'()-l10%&'()-lM!10%&'()- #10%&'()-Y 10\
10\ 10\;#10%\&'()-v>>>?*@`@@dEbC
100x!3)i!10%&'()-=P#10%&'()-%10%&'()-PV!10%&'()-|3=%10%&'()-   10%&'()-
@@A[AAABaBbC 100x!,!10%&'()- !H\)@&10%&'()-3'i!10%&'()- %%10%&'()-
3#!10%&'()-3i!!10%&'()-BTBBBCFCCdEbC 100x!9!10%&'()- 6J
10%&'()-4M!10%&'()-2 10%&'()-|0%10%&'()-<.M!10%&'()-CCCCCCCDODbC
100x!3M!10%p&'()-3 10%p&'()-3!10%pO&'()-S#10%p&'()-@ 10 10 10;
#10%&'()-ODDDDEKEEdEbC 100x!3M!10%p&'()-j!10%p&'()-y(10%p&'()-
V}10%p&'()-|310%p&'()-}10%p&'()-EEFEFFFGdEbC
100x!%%10%p&'()-3#M!10%p&'()-i!j!10%p&'()-3F!10%p&'()-3#M!10%p&'()-%10%p&'(
)- GG?H~HHH9IdEbC
100x!9j!10%p&'()-6M!10%p&'()-34i!10%p&'()-2!10%p&'()-`0%10%p&'()-'j!10%p&'(
)-m9I>I?I@IAIJIIII~_@ 100xP10%j&'()-P 10%j&'()- PL!10%j&'()-! p10%&'()-Y
10p 10p 10p;#10%p&'()-I<J|JqKKKKdE~_@ 100x
c10%j&'()-P@10%j&'()-%10%j&'()-3s!10%j&'()-m|P
%10%j&'()-P,i!10%j&'()-K)LfLLLMQMaB~_@ 100x 



S,}10%j&'()-!)j!10%&'()-Z3(
10%j&'()-%%10%j&'()-3#i!10%j&'()-P!L!10%j&'()-QMMMM$NdNNdE~_@
100x3&9i!10%j&'()-37i!10%j&'()-
4y10%j&'()-32P10%j&'()-0%10%j&'()-3v.0!10%j&'()-NNNNNNN'OgObC
100x30!10%&'()-10%&'()-3!10%&'()-!Y10%&'()-Z 10j 10j 10j;
#10%j&'()-gOOOPVPPPaBbC 100x3 10%&'()-0!10%&'()-!q"10%11&'()-j!10%&'()-`P
%10%&'()-3,M!10%&'()-PQ?Q}QQQ=RdEbC
100x%%10%&'()-3#M!10%&'()-!j!10%&'()-3cM!10%&'()-3@
10%&'()-v%10%&'()-=R{RR1SpSzSSaBbC
100x410%&'()-210%&'()-0%10%&'()-3S,i!10%&'()-!H@)@&10%&'()-v(!10%&'()-SS2T7
T8T9T:TETT_@ 100x3M!10%&'()-!H"10%tt&'()- 10 10 10;
10%&'()-&9!10%&'()-7!10%&'()-TTT6UwUUUdE_@
100xj!10%&'()-3M!10%&'()-Cl=%10%&'()-3IM!10%&'()-& 10%&'()-3
10%&'()-U3VpVVWW3XdE_@
100x3(0!10%&'()-%%10%&'()-3\i!10%&'()-m9%10%&'()-3M!10%&'()-3M!10%&'()-3XqX
XX-YlYYaB_@
100x4!10%&'()-320!10%&'()-0%10%&'()-.!10%&'()-3p,i!10%&'()-!H@)\&10%&'()-wY
Y*Z/Z0Z1Z2Z>ZzZbC 100x0!10%0x&'()-!v10%0x&'()-  10 10
10<#10%&'()-3C9i!10%&'()- 7!10%&'()-zZZZZ[[[dEbC
100xV10%0x&'()-}10%0x&'()-IM!10%0x&'()-mCs10%0x&'()-&10%0x&'()-Zc10%0x&'()-
[[[\O\\\dEbC
100xj!10%0x&'()-\M!10%0x&'()-9M!10%0x&'()-M!10%0x&'()-010%0x&'()-&10%0x&'()
-\]L]]]^C^dEbC
100xS,M!10%0x&'()-0*!10%0x&'()-(!10%0x&'()-%j!10%0x&'()-#M!10%0x&'()-!0!10%
0x&'()-C^~^^^_Q__dEbC 100xC9!10%0x&'()- 710%0x&'()-4#10%0x&'()-2
10%0x&'()-0- 10%0x&'()-v. 10%0x&'()-_______`a~_@
100x3sm10%&'()-3!10%&'()-`ls10%&'()-!Yv10%&'()-w 100x 100x
100x<10%0x&'()-a:a=a@aa/chcdE~_@ 100x
'10%&'()-!10%&'()-!10%&'()-%10%&'()-10%&'()- 10%&'()-hciclcWe\e]e^e_ekexmbC
100x"10%&'()-Y 10 



10 10;10%&'()-*!10%&'()-010%&'()-@)V10%&'()-keeeffff gdEmbC 100xP
10%&'()-PsL!10%&'()-|3 %10%&'()-PL!10%&'()-'PL!10%&'()-30!10%&'()-
gIgJgggh@hdEmbC 100xPFL!10%&'()-l#0!10%&'()-%10%&'()-
10%&'()-yW10%&'()-Pc10%&'()-@h{hhh2isiidEmbC
100x36,i!10%&'()-3*M!10%&'()-P'i!10%&'()-%%10%&'()-3#M!10%&'()-3i!i!10%&'()
-ii5j3k8k9k:k;kHkxmbC 100x"10%&'()-y 10 10 10;
#10%&'()-32!10%&'()-l|0%10%&'()-3Y.M!10%&'()-HkkkllNllaBmbC
100xsM!10%&'()-CP
%10%&'()-!`,10%&'()-M!10%&'()-M!10%&'()-M!10%&'()-llmBmmmmdEmbC
100xc10%&'()-@M!10%&'()-w%10%&'()-!10%&'()-0!10%&'()-10%&'()-m%ndnnn&o_oaBm
bC 100x6,10%&'()-!\)$&10%dd&'()-Z'j!10%&'()-%Z%10%&'()-
#j!10%&'()-!}10%&'()-_ooopLpppdEmbC
100x&9j!10%&'()-7j!10%&'()-4j!10%&'()-2j!10%&'()-0$10%&'()-v.10%&'()-pppppp
qYqaqbC 100x310%%&'()-3i!10%%&'()- 3M!10%%&'()-"Y10%%&'()- 10 10 10;
#10%&'()-aqqqrWrrsaBbC 100x%10%%&'()-!#]&10%%%&'()-
y!10%%&'()-V!10%%&'()-`3 %10%%&'()- `10%%&'()-sYssss;txtaBbC
100x'!10%&'()-%%10%%&'()-!X#!10%5%5%&'()-i! 10%%&'()-F10%%&'()-M!10%%&'()-
xttt9u{uuuaBbC 100x410%%&'()-2
10%%&'()-`0%10%%&'()-<.!10%%&'()-,j!10%%&'()-!\)$&10%%%&'()-Yuv>vCvDvEvFvSv
UvbC 100xCs10%0x&'()-l"10%0x&'()-= 10% 10% 10%;#10%%&'()-9
10%%&'()-610%%&'()-UvvvwwwwdEbC
100x&10%0x&'()-V10%0x&'()-}10%0x&'()-&M!10%0x&'()- M!10%0x&'()-
10%0x&'()-w)xexxxy[ydEbC
100x!j!10%0x&'()-0!10%0x&'()-\j!10%0x&'()-9j!10%0x&'()-M!10%0x&'()-j!10%0x&
'()-[yyyzGzxzzdEbC 100x.10%0x&'()-S,10%0x&'()-0*0!10%0x&'()-(z10%0x&'()-%-
10%0x&'()-#j!10%0x&'()-zzz6{t{{{dEbC 100xC910%0x&'()-
710%0x&'()-4j!10%0x&'()-2j!10%0x&'()-0j!10%0x&'()-010%0x&'()-{{{{{{||D|bC
100x3!10%0x&'()-`ls10%0x&'()-t  `10%0x&'()-" 10%0&'()-v 100x 100x 



100x<10%0x&'()-D|||}<}i}}dEbC
100x10%0x&'()-310%0x&'()-3s0!10%0x&'()-3PM!10%0x&'()-3M!10%0x&'()-3!10%0&'(
)-}}}}$~~~aBbC 100x3i!0!10%0x&'()-3#0!10%0x&'()-&3M!10%0x&'()-!i!10%xx&'()-
%10%0x&'()-10%0x&'()-~T[dEbC
100x6,M!10%0x&'()-010%0x&'()-*z10%0x&'()-'C10%0x&'()-3% 10%0x&'()-
#M!10%0x&'()-  :?@ABObC 100x3M!10%\&'()-# 10%\&'()-v 100x 100x 100x;
10%0x&'()-|0!10%0x&'()-Y.M!10%0x&'()-9{dEbC 100x310%\&'()-310%\&'()-`P
%10%\&'()-3,10%\&'()-10%\&'()-3 10%\&'()-QwdEbC 100x3!M!10%\&'()-
c10%\&'()-3@10%\&'()-%10%\&'()-3]10%\&'()- 10%\&'()- 4oaBbC
100x0w%10%\&'()-v.10%\&'()-3S,i!10%\&'()-30*i!10%\&'()-!F%%10%Z\Z\&'()-'#
10%\&'()-o(fklmndYNC 100x 10\ 10\ 10\;
#10%\&'()-&9j!10%\&'()-37M!10%\&'()-4j!10%\&'()- 2!10%\&'()-n}3pdEYNC 100x
3,M!10%\&'()-3 10%\&'()-3M!10%\&'()-3i!10%\&'()-|lt10%\&'()-"10%\&'()-vp
JdEYNC 100x 3i!10%\&'()-3i!10%\&'()-3 10%\&'()-10%\&'()- s10%\&'()-3P
10%\&'()- IdEYNC 100x 3#M!10%\&'()-3!M!10%\&'()-3ci!10%\&'()-%10%\&'()-
@10%\&'()-Y310%\&'()-;|dEYNC 100x Y.
10%\&'()-36,M!10%\&'()-3*M!10%\&'()-010%\&'()-'10%\&'()-% 10%\&'()-0ndE:/
10\ 10\;#10%\&'()-9j!10%\&'()- 6j!10%\&'()-4!10%\&'()-2j!10%\&'()-|0
10%\&'()-"(ioM+/!M i!&10%&'()-!ji!&10%&'()-! #&10%**&'()-M!I
#&10%22&'()-M!#&10%NN&'()-MS#10%j&'()-@ 10\ibCM i!&10%310%&'()-3"10%&'()-\
10j 10j 



10j;#10%j&'()-2!10%j&'()- i!&10%j&'()-,i'dEbCM i!&10%yj!10%&'()-
3VM!10%&'()-`3 %10%&'()-!10%&'()-3M!10%&'()- }10%&'()- 'fq/dEbCM
i!&10%i!j!10%D&'()-')j!10%&'()-
#j!10%&'()-%10%&'()-10%&'()-!10%&'()-&gaBbCM
i!&10%|0910%&'()-Y.!10%&'()-6,!10%&'()-!@)#&10%&'()-='!10%&'()-%%10%&'()-+k
dYNCM i!&10% 10 10 10;
#10%&'()-9j!10%&'()-6!10%&'()-4!10%&'()-210%&'()-<u7dEYNCM i!&10% 3
%10%&'()- lM!10%&'()-Pi!10%&'()-< }10%&'()-l`10%&'()-
"#10%&'()-v71?x4dEYNCM i!&10% P#L!10%&'()-PL!L!10%&'()-P)L!10%&'()-
10%&'()- 10%&'()-PV!10%&'()-4w0qaBYNCM i!&10%`0%10%&'()- 3<.i!10%&'()-
3,0!10%&'()- !Hyf)#&10%OO&'()-3' 10%&'()-%%10%&'()-=TdYNCM i!&10% 10 10 10;
#10%&'()-910%&'()-6!10%&'()- 410%&'()-3210%&'()- WdEYNCM i!&10%
`3V10%&'()-3!10%&'()-3M!10%&'()-3M!10%&'()-3M!10%&'()-!10%&'()-Y9w*dEYNCM
i!&10% #p10%&'()-%10%&'()-3M!10%&'()-3M!10%&'()-3y0!10%&'()-
s10%&'()-*aUdBYNCM i!&10%!\)$&10%ss&'()- 3'M!10%&'()-%%10%&'()-#J
10%&'()-i!j!10%&'()-F10%&'()-YdEYNCM i!&10%!610%&'()-4M!10%&'()-2
10%&'()-|0%10%&'()-PY.I10%&'()-P,10%&'()-  \bCM
i!&10%!j!10%&'()-3M!10%&'()-H"10%&'()-# 10 10 10;#10%&'()-9!10%&'()-
Q}^?bCM i!&10%%10%&'()-30!10%&'()-!Y"10%&'()-=!J`<%10%}}&'()-J  10%&'()-
3!10%&'()-SdEbCM i!&10%
'10%&'()-%w%10%&'()-3p#i!10%&'()-3L!i!10%&'()-)}10%&'()-3f10%&'()-E}=aBbCM
i!&10%4!10%&'()-
2!10%&'()-`0w%10%&'()-<.10%&'()-3+i!10%&'()-!H@I)<%10%&'()-={bCM
i!&10%10%B&'()-"10%B&'()-v 10 10 10;#10%&'()-8!10%&'()-6!10%&'()-NBdEbCM
i!&10%M!10%B&'()-VM!10%B&'()-`3$10%B&'()-J
10%B&'()-j!10%B&'()-10%B&'()-B,ndEbCM
i!&10%i!j!10%B&'()-F!10%B&'()-#0!10%B&'()-&10%B&'()-p10%B&'()-j!10%B&'()-+j
aBbCM
i!&10%Y.10%B&'()-6,10%B&'()-!H)z&10%BB&'()-v'j!10%B&'()-%%10%B&'()-#0!10%B&
'()->dE:/ 10B 10B;
#10%B&'()-9!10%B&'()-6j!10%B&'()-4!10%B&'()-2M!10%B&'()-|0%10%B&'()-C|1xY:/
10BCPS#10%%&'()-,M!10%%&'()-j!10%%&'()-J 10%%&'()-j!10%%&'()-"10%%&'()-Y
10B1iZaB:/ 10Bcj!10%%&'()-@M!10%%&'()- %10%%&'()-!@@&10%%%&'()-'J
10%%&'()-s10%%&'()-G0_@:/ 10B6,0!10%%&'()-
a#f)]&10%+$&'()-'@10%%&'()-%3"10%%&'()-!,#T#10%%%&'()-i!`10%%&'()-0l(bdE:/
10B&910%%&'()-7g
10%%&'()-4j!10%%&'()-2j!10%%&'()-0$10%%&'()-Y.!10%%&'()--kbC
10B30!10%0x&'()-30!10%0x&'()-30!10%0x&'()-"Y10%0x&'()-w 10% 10% 10%;
#10%%&'()-k YdEbC
10B3M!10%0x&'()-10%0x&'()-3c10%0x&'()-0!10%0x&'()-`l#10%0x&'()-3,
10%0&'()-<u1dEbC
10B%%10%0x&'()-#j!10%0x&'()-i!j!10%0x&'()-=c10%0x&'()-#10%0x&'()-
%10%0x&'()-1nB~dEbC 



10B2!10%0x&'()-0%10%0x&'()-v.010%0x&'()-S,j!10%0x&'()-0*M!10%0x&'()-'0!10%0
x&'()-~9>?@ANxmbC 10B" 10%0x&'()- 100x 100x 100x;
#10%0x&'()-&90!10%0x&'()-7!10%0x&'()-4j!10%0x&'()-N/fdEmbC
10B3PC10%0x&'()-j!10%0x&'()-`ls10%0x&'()-z10%0x&'()-3310%0x&'()-3M!10%0x&'(
)-fW]dEmbC 10B310%0x&'()-30!10%0x&'()-30!10%0x&'()-Z3!10%0x&'()-10%0x&'()-
s@10%0x&'()-]/2mdEmbC 10B% 10%0x&'()-%10%0x&'()-
#}10%0x&'()-3!#10%0x&'()-Fj!10%0x&'()- @]10%0x&'()-m!XdEmbC
10B|0j!10%0x&'()-Y.10%0x&'()-010%0x&'()-6,z10%0x&'()-*0!10%0x&'()-3'i!10%0x
&'()- RdYNC 10B 100x 100x 100x;#10%0x&'()-&910%0x&'()-6!10%0x&'()-
4j!10%0x&'()-2!10%0x&'()-RdEYNC 10B &P$10%0x&'()-, 10%0x&'()-
10%0x&'()-M!10%0x&'()- 10%0x&'()-#10%0x&'()-vG dEYNC 10B
@!10%0x&'()-%10%0x&'()-j!10%0x&'()-10%0x&'()-10%0x&'()-sj!10%0x&'()-
GEdEYNC 10B
*j!10%0x&'()-'M!10%0x&'()-%%10%0x&'()-#M!10%0x&'()-!M!10%0x&'()-cM!10%0x&'(
)-9qdEYNC 10B 710%0x&'()-4c
10%0x&'()-210%0x&'()-|0!10%0x&'()-Y.j!10%0x&'()-6,M!10%0x&'()- bC
10B|Pt10%&'()-"10%&'()-=<t10%&'()- 100x 100x 100x;
#10%0x&'()-&9!10%0x&'()-XedEbC 10B 10%&'()-
PyL!10%&'()-PPL!10%&'()-PPL!10%&'()-PL!10%&'()- 10%&'()-"\dEbC 



10B %10%&'()-3#10%&'()-3i!@10%&'()-3)}10%&'()-|010%&'()-%10%&'()-\qvwxybC
10B3M!10%&'()- =10%&'()-"v10%&'()-Z 10 10 10;#10%&'()-'!10%&'()-4s dEbC
10B3i!10%&'()-< '10%&'()-3 10%7&'()-|P10%&'()-3,M!10%&'()-3M!10%&'()-
J?xaBbC 10B3#I 10%&'()-!c!#10%ee&'()-3cM!10%&'()-3@- 10%&'()-%10%&'()-
3M!10%&'()-xQaBbC 10B0 %10%&'()-3v.i!10%&'()-3S, 10%&'()-!y)#&10%GG&'()-Z<
'`10%&'()-%10%&'()-D|dYNC 10B 10 10 10;
10%&'()-3&90!10%&'()-3710%&'()-34i!10%&'()-210%&'()-@vaBYNC
10B`P%10%&'()-j!10%&'()-10%&'()-M!10%&'()-  C10%&'()-!"Y10%&'()-5u:dEYNC
10B  ##10%&'()-=10%&'()- 10%&'()- 10%&'()-j!10%&'()-Vj!10%&'()-:z2oydBYNC
10B!@)10%&'()-v'!10%&'()-%#10%&'()-#j!10%&'()-i!0!10%&'()-Fj!10%&'()-yD}dEY
NC 10B!6!10%&'()-410%&'()-2!10%&'()-|0#10%&'()-Y.10%&'()-6, 10%&'()-/bC
10B!10%\&'()-`ls10%\&'()-"<10%\&'()- 10 10 10;10%&'()-910%&'()-/D'?dEbC
10B!s10%\&'()-Pz10%\&'()-,10%\&'()-3M!10%\&'()-M!10%\&'()-
@@10%\&'()-?wz+jdBbC 10B!#"10%\\&'()-J
10%\&'()-10%\&'()-j!10%\&'()-910%\&'()-10%\&'()-jbC 10B!
10%g&'()-"Y10%g&'()-= 10\ 



10\ 10\;#10%\&'()-3!`10%&'()-3c10%\&'()-h;haBbC
10B@3"10%gM&'()-!10%7a7a&'()-*10%g&'()-*
3"10%g&'()-C#10%g&'()-!10%g&'()-CZdEbC 10B!10%g&'()-<
10%g&'()-&10%g&'()-M!10%g&'()-10%g&'()-10%g&'()-BPaBbC
10B,10%g&'()-*f10%g&'()-("10%g&'()-!%"10%gg&'()-9$10%g&'()-"
10%g&'()->z$QVWaB7C 10
10gS>10%g&'()-Y710%g&'()-!\4#10%&'()-0S10%g&'()-\/M!10%g&'()--
10%g&'()-WXYe XmmN/ 10%g&'()-10%g&'()-
10%g&'()-C$10%g&'()-"10%g&'()-z"10%g&'()-y 10g 10g*MxaBmN/
10%c10%g&'()-!<10%&'()-z10%g&'()- 10%g&'()- 10%g&'()-@10%g&'()-BaaBmN/
10%y*10%g&'()-(m10%g&'()-`' 10%g&'()-%10%g&'()-9$$10%g&'()-!!
10%gg&'()-yE|^?mN/ 102=%10%g&'()-y!2=%10%\\&'()-y0
10%g&'()-\/10%g&'()-!,$10%\\&'()-,$10%gE&'()-QxmbC 10p#v10%g&'()-= 10g 10g
10g6>#10%g&'()-810%g&'()-yY710%g&'()-510%g&'()-W}^?mbC
1010%g&'()-i10%g&'()-! $10%PP&'()-!
$10%gMgM&'()-10%g&'()-10%g&'()-.:y!,^?mbC
10cf10%g&'()-!@%10%pp&'()-*!%10%ww&'()-*"10%g&'()-10%g&'()-@%10%g&'()-,eKpd
EmbC
10\/"10%g&'()-,10%g&'()-(m"10%gq&'()-%F10%g&'()-$=%10%g&'()-"10%g&'()-QaB7C
10g&6>10%g&'()-Y7m"10%g&'()- !0Y7m"10%7$7$&'()-
5}10%g&'()-4*10%g&'()-010%g&'()-\mKC 10g!> #10%77&'()-*t10%g&'()- 10%g&'()-
10%g&'()-*HP"10%g&'()- 10g
10g\TwU3KC!\F=%10%&'()-:!\F=%10%MM&'()-:!dF=%10%&'()-:!Np10%gg&'()-!10%ww&'
()-F!10%ww&'()-FKx}~zodY:!\3" 10%<&'()- 10g 10g
10g>#10%g&'()-!%310%&'()-G!%310%&'()-G!NF=%10%&'()-: %dodY:!\3" 10%<&'()-
10g>10%<&'()-&t10%<&'()-v 10%&'()-10%<&'()-P@10%<&'()- Normal" "Heading
13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Fontu 5t3 &*/05:@@FK9Q1W\^b:hmEsxA~m@xX%
"$&(*,.02468:<>@BDcVt%+B16=DLRzZ@a3kaqx|NmX!%i `MuAt3 !"#5%&()*;
+`,-B../1J2214R567<89;X<=v>@BCODEG9IIKQMNgOP=RSTU3XYzZ[\C^_ahcke
g@hiHklm_opaqsxtuUvw[yz{D|}~onpi'74*=B10k1~Nf]m \ x:y/?jW,\% 



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxy6Times New
RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


