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ROTOR DRIVE DEVICE AND ITS SPINNING REEL HOUSING BACKGROUND OF THE
INVENTION Technical Field 5 The present invention relates to fishing-rod
attachable spinning reels that wind fishing line about an axis paralleling
the rod. In particular the invention relates to a rotor drive device for
such spinning reels, which drives the spinning reel rotor in the reeling-in
direction by the 1o rotation of a handle rotatably supported on the reel
unit, and which prevents the rotor from reversing in the line winding-out
direction. Description of Related Art Spinning reels are generally fitted
on fishing rods is wherein the fishing line winds about an axis paralleling
the rod. Such spinning reels have a reel unit with a handle, a rotor that
is rotatably supported on the reel unit, a spool fitted on the reel unit
movably in the axial direction and around which a fishing line guided by
the rotor is wound. 2o The handle is disposed sideways, orthogonal to the
spool axis. The rotor has first and second arms disposed opposite each
other as though clasping the longitudinally disposed rotating shaft. A bail
free to pivot via bail support members is provided on the distal ends of
the arm 25 components, and a line roller is provided at the distal end w
*cooooz*   .- ~ ocT zooz of one of the bail support members. When fishing
line is reeled in, it is guided around the outer periphery of the spool by
the bail and the line roller. Drive mechanisms--a rotor drive mechanism for
s transmitting rotation of the handle to the rotor, and an oscillating
mechanism for moving the spool back and forth in the longitudinal
direction--are provided inside the reel unit. The rotor is non-rotatably
fixed to the front end of the pinion gear. 



io The rotor drive device has a face gear that rotates in conjunction with
the handle, and a pinion gear that is disposed along a longitudinal
direction offset from the face gear and that meshes with the face gear. The
pinion gear is unable to rotate with respect to the rotor, and when the 1s
handle is rotated, the pinion gear rotates via the face gear, causing the
rotor to rotate. With this sort of spinning reel, the rotor drive device is
provided with a rotation check apparatus so that the rotor will not reverse
in the line winding-out direction 2o during casting or reeling. Among
spinning reels of this class, ones in which a cylindrical barrel is formed
protruding from the front part of the reel unit are disclosed in Japanese
Laid-open Utility Model Application S62-80567 and Japanese Laid-open Patent
25 Application H6-58348. -2   .. ~ o c r Zoo2 The spinning reel disclosed
in the former publication has a pair of bearings that support the pinion
gear inside the barrel. The pinion gear extends into the reel unit, and the
inside of the barrel communicates with the inside of the 5 reel unit. The
spinning reel disclosed in the latter publication has disposed inside the
barrel a reversing check mechanism having a roller-type one-way clutch. The
reversing check mechanism is fitted between the front part of the reel unit
to and the pinion gear, and prevents the reversal of the rotor by
prohibiting the.reverse rotation of the pinion gear. A roller bearing for
rotatably supporting the pinion gear on the reel unit is fitted at the
front part of the reel unit, and the rotation check apparatus is disposed
forward of the 1s roller bearing and in contact with the roller bearing.
The reversing check mechanism comprises a roller-type one-way clutch that
is able to assume an operational position in which reversal is permitted
and a non operational position in which reversal is prohibited, and a 2o
switching mechanism for switching the one-way clutch between its
operational position and non-operational position. 



The one-way clutch has: an outer ring fitted non rotatably to the barrel;
an inner ring relatively rotatable with respect to the outer ring; a
plurality of roller 2s members disposed between the outer and inner rings
and able -3   1 OGI 2U02 to assume a dovetailing operational position
between the rings and an idling non-operational position in between the
rings; and an annular retaining piece that retains the rolling members
circumferentially spaced apart, and that s retains them at the front and
rear ends. Screws threaded into the barrel axially immovably fit the outer
ring on. The annular retaining piece is fitted permitting rotation on the
inner ring. The switching mechanism has a switching member that is to
rotatably coupled to the annular retaining piece forward of the outer ring
and that. switches the roller members between their operational and
non-operational positions, and a switching lever for rotating the switching
member. The switching member is rotatably fitted at one end to the 15
annular retaining piece, and the other end extends radially. The switching
lever engages the other end of the switching member on the outer peripheral
side of the barrel, and passes from the engaged portion through the reel
unit, protruding at the rear part of the reel unit. 2o With a conventional
spinning reel having a thus structured reversing check mechanism, when the
handle is rotated in the reeling-in direction, the pinion gear is also
rotated in the reeling-in direction, causing the rotor to rotate in the
reeling-in direction. Meanwhile, when the 2s roller members are displaced
to the operational position, -4   1 0 C T 2002 reverse rotation of the
pinion gear is prohibited even if the rotor is subjected to force in the
reverse direction during casting or the like, and therefore reverse
rotation of the rotor is prevented. 5 In the foregoing conventional
configuration, if the fishing line is subjected to a strong tensile force
due to a bite from a fish, a snag, or the like, the rotor is pulled 



axially forward, and is subjected to forward thrust force (axially directed
force). When forward thrust acts on the 1o rotor, the force is also
transmitted to the roller bearing via the pinion gear. Since the one-way
clutch is disposed in contact with the roller bearing, when forward thrust
acts on the roller bearing, the forward thrust force also acts upon the
one-way clutch. 1s When thrust force thus acts on the one-way clutch, the
roller members of the one-way clutch are also subjected to thrust force,
which requires roller-member dimensioning that takes the thrust force into
account. At the same time is the concern that problems such as an uneven
load acting on 2o the rolling members will arise. Also, in order to
restrict the movement of the one-way clutch in the axial direction, screws
or the like to handle heavy loads must be utilized so as to withstand the
thrust force. -5   ~ eT zfloz SUMMARY OF THE INVENTION An object of the
present invention is a rotor drive device for a spinning reel wherein
thrust force does not act on the one-way clutch. s Because a bearing
supporting the pinion gear is provided inside the barrel in each of the
conventional configurations discussed above, the rotational efficiency of
the rotor tends to decline if liquid such as sea water should seep in from
the barrel and corrode the bearing. 1o Furthermore, since the barrel
communicates with the inside of the reel unit, if liquid. should seep from
the barrel into the reel unit, the drive mechanisms--the oscillating
mechanism and rotor drive mechanism--will corrode, further deteriorating
rotational efficiency. In particular, in the 15 latter conventional
configuration, a roller-type one-way clutch is disposed in addition to the
bearing inside the barrel, and if this clutch becomes corroded the
rotational efficiency of the rotor will decline even further. Furthermore,
in the conventional spinning reel 2o disclosed in the latter publication,
because the switching mechanism switches the state of the reversing check
mechanism forward of the outer ring, the switching member 



coupled to the annular retaining piece is positioned forward of the barrel.
Positioning the rotating switching member 25 forward of the barrel makes a
structure in which -6   1 0 C T 2002 waterproofing toward the front end of
the barrel in the reel unit is difficult. Consequently, there is the danger
of liquid seeping into the interior of the reel unit, including the barrel.
Furthermore, since the switching lever passing 5 through the reel unit is
engaged with the switching member on the outside of the barrel, the portion
of the switching lever that passes through must also be sealed, resulting
in a complicated structure for waterproofing the reel unit. Another object
of the present invention is a spinning 1o reel having a barrel wherein a
simple structure enables infiltration of liquid from the barrel to be
surely prevented. Yet a further object of the present invention is to
improve sealing of the one-way clutch of the reversing check 15 mechanism
in a spinning reel rotor drive device by restraining the reversing check
mechanism against forward thrust to curb strain on the seal fitted into
open front end of the barrel housing the reversing check mechanism. In one
aspect of the invention, a spinning reel rotor 2o drive device in a
spinning reel unit having a frontward barrel, a rotor drive device for
line-reel-in driving the rotor in response to rotation of a handle
rotatively supported on the reel unit, and for preventing reversing of the
rotor in the line winding-out direction includes: a 25 face gear for
rotating in conjunction with rotation of the    z c a r zooz handle; a
pinion gear disposed along a longitudinal direction offset from the face
gear and non-rotatable with respect to the rotor, for meshing with the face
gear; a bearing fitted to the barrel of the reel unit for rotatively 5
supporting the pinion gear in the reel unit; and a reversing 



check mechanism having a roller-type one-way clutch provided in the barrel,
for checking rotor reversal in the line wind out direction. In the rotor
drive device rotating the handle in the 10 line winding-in direction
rotates the pinion gear via the face gear. Herein, because the one-way
clutch of the reversing check mechanism permits rotation in the line
winding-in direction, the rotor rotates in the line windingin direction and
fishing line is guided onto the spool, and 15 is wound onto the spool.
Meanwhile, tension due to a striking fish or the like acting on the rotor
tends to reverse the rotor in the line reeling out direction, but since
rotor reversal is prohibited by the reversing check mechanism, the rotor
does not reverse. Because the 2o reversing check mechanism of the one-way
clutch and the bearing are disposed within the barrel, the one-way clutch
and the bearing can be waterproofed by sealing only the open end of the
barrel. The rotor drive device for a spinning reel in another 2s aspect of
the invention is an apparatus which drives a rotor _g_   - 1 0 C T 2002  in
the reeling direction according to the rotation of a handle rotatably
supported on a reel unit, and which prevents the rotor from reversing in
the line winding-out direction, comprising a face gear, a pinion gear, a
bearing, s a restriction means, and a rotation check mechanism. The face
gear rotates in conjunction with the rotation of the handle. The pinion
gear cannot rotate with respect to the rotor, is disposed in the
longitudinal direction offset from the face gear, and meshes with the face
gear. The bearing 1o is fitted on the front portion of the reel unit in
order to rotatably support the pinion gear on the reel unit. The
restriction means is provided to the reel unit in order to restrict the
forward movement of the bearing. The rotation check mechanism has a
roller-type one-way clutch provided in 15 front of the restriction means,
for preventing the roller from reversing in the line winding-out direction.
With this rotor drive device, when the handle is rotated in the reeling
direction, the pinion gear is rotated via the face gear. At this point the
one-way clutch of the 



2o rotation check mechanism permits rotation in the reeling direction, so
the rotor rotates in the reeling direction, and the fishing line is guided
onto and wound around the spool. On the other hand, the rotor will not
reverse in the line winding-out direction if subjected to a tensile force
2s by the pull of a fish or the like because the rotation check _g_   ~ o c
i 2002 mechanism prohibits the reverse rotation of the rotor. Accordingly,
a forward thrust force is generated at the rotor. This thrust force is
transmitted through the pinion gear to the bearing, and the forward thrust
force then acts 5 upon the bearing. Since the forward movement of the
bearing is restricted by the restriction means, however, the thrust force
acting upon the bearing is received by the restriction means, and is not
transmitted forward from the bearing. This means that even if the rotor is
subjected to a forward 1o thrust force, the thrust force will not act upon
the one-way clutch of the rotation check mechanism provided ahead of the
bearing. The rotor drive device for a spinning reel in a further aspect is
as set forth in the foregoing, and further wherein 1s the bearing is a
rolling bearing having an outer race fitted on the reel unit, an inner race
disposed to the inner peripheral side of the outer race and fitted on the
pinion gear, and a plurality of rolling elements disposed between the two
rings, in contact with the two rings, and spaced 2o apart in the
circumferential direction, and the restriction means restricts the forward
movement of the outer race. In this case, the forward thrust force is
transmitted from the pinion gear to the inner race of the rolling bearing,
and even if it is further transmitted through the rolling 25 elements to
the outer race, since the forward movement of -10   .. 1 0 G T 2002 the
outer race is restricted by the restriction means, any thrust force acting
upon the outer race will be received by 



the restriction means and will not be transmitted any further forward. s In
yet another aspect the rotor drive device for a spinning reel of the
invention is the apparatus as set forth above, yet further wherein the
one-way clutch has an outer member that cannot rotate with respect to the
reel unit, an inner member that is disposed on the inner peripheral side 10
of the outer member and cannot rotate with respect to the pinion gear, a
plurality of rolling members that are disposed between the outer and inner
members and are able to assume an operational position in which they engage
between the outer and inner members and a non-operational position 1s in
which they idle between the outer and inner members, and a cover member
that is disposed non-rotatably in the axial direction with respect to the
reel unit, is in contact with the front portion of the outer member, and
covers the outer member and the rolling members. In this case, no forward
2o thrust force acts upon the one-way clutch, so the thrust force does not
need to be taken into account in designing the size of the rolling members,
and problems such as an uneven load acting upon the rolling members are not
encountered. Also, the overall movement of the one-way 2s clutch in the
axial direction can be restricted by providing -11   -- 1 ~ ~ T 2002 a
load-lightening retainer structure to the cover member, so there is no need
for space in which to attach a screw or the like, allowing the overall
apparatus to be more compact. The rotor drive device in another aspect is
the s apparatus as set forth above, and further wherein the reel unit has
at its front portion a barrel on which are formed a first cylindrical
portion and a second cylindrical portion that is formed in a larger
diameter than the first cylindrical portion and ahead of the first
cylindrical to portion, and that is open at its distal end, and the bearing
is fitted to the first cylindrical portion, the one-way clutch is fitted to
the second cylindrical portion, and the restriction means is a plate member
fixed at the stepped portion formed at the boundary between the first
cylindrical 



1s portion and second cylindrical portion. In this case, the bearing and
the one-way clutch are housed in the two cylinders of the barrel, so the
outer peripheral portions of these parts are not exposed to the outside.
Accordingly, the overall rotor drive device can be easily given a 2o
waterproof structure merely by sealing with the cover member at the front
portion of the one-way clutch. Furthermore, since forward thrust force does
not come into winding, movement in the axial direction can be restricted
with a simple structure such as a retaining member. This 2s eliminates the
need to take into account such possibilities -12   Z002 as liquid leaking
in through a screw hole, and allows the waterproof structure to be
simplified. In a yet further aspect of the present invention, the spinning
reel rotor drive device is as described above, yet s additionally wherein
the outer member is fitted non rotatably on the second cylindrical portion,
the inner member is incapable of relative rotation with respect to the
outer member and has an axial length such that its ends protrude from the
outer member, and the cover member is 1o fitted on the second cylindrical
portion toward the opening side from the outer member and such that it
cannot rotate in the axial direction, and seals the gap between the outer
peripheral surface of the inner member and the inner peripheral surface of
the second cylindrical portion. In is this case, since the inner member
protrudes beyond the outer member, the overall rotor drive device,
including the one way clutch and bearing, can be sealed with a simple
waterproof structure merely by sealing the gap between the outer peripheral
surface of the inner member and the inner 2o peripheral surface of the
second cylindrical portion by means of a cover member that has a sealing
function. Furthermore, since the inner member protrudes outward, the parts
that make up the one-way clutch can be made into a single unit if the cover
member is retained in the axial 2s direction on the inner member side just
during assembly or -13  



~ r c T 2002 replacement. This facilitates the fitting of the one-way
clutch to the second cylindrical portion. The spinning reel rotor drive
device in a still further aspect is the device as set forth in the
foregoing, yet 5 wherein an annular groove is formed in the inner
peripheral surface on the opening side of the second cylindrical portion,
and there is further provided an elastic retaining member fitted in the
annular groove in order to retain the cover member by restricting its
movement in the forward to axial direction. In this case, the movement of
the entire one-way clutch in the axial direction can be restricted by the
retaining member, so the structure of the rotation check mechanism is
simpler. The spinning reel rotor drive device in accordance with 15 the
present invention in a further aspect is that set forth in the foregoing
aspects, wherein at least part of the cover member is made from an elastic
material having a lip component with a tapered cross section that comes
into contact with the outer peripheral surface of the inner ring 20 on the
inner peripheral side. In this case, the tapered lip component is provided
to the portion of the cover member that comes into contact with the inner
member that rotates along with the pinion gear, so there is less contact
resistance with the inner member, and the increase in -14   ~ 0 C T 2UOZ
rotational resistance of the rotor can be kept to a minimum even if a
sealed structure is employed. In another aspect the rotor drive device for
a spinning reel of the invention is the apparatus as set forth above, s yet
further wherein the cover member has a reinforcing ring made of metal and
in the form of a washer, and a sealing component made of an elastic
material having a lip component on the inner peripheral side and formed so
as to envelop the reinforcing ring. In this case, since the cover member is
1o reinforced by the reinforcing ring, the rigidity of the cover member is
higher, which increases the durability of 



the cover member, and the movement of the entire one-way clutch in the
axial direction is also effectively suppressed by the cover member. 1s In
still another aspect the rotor drive device for a spinning reel of the
invention is the apparatus as set forth above, yet further wherein the
inner member has a member fitting component to which is detachably fitted
an assembly facilitating member for fixing the cover member on the inner 2o
member side. In this case, if the cover member is fixed to the inner member
by fitting the assembly facilitating member to the member fitting
component, the one-way clutch can be handled as a unit in assembly,
simplifying the assembly work. This assembly facilitating member is removed
once the 25 assembly work is finished. The attachment and removal of -15
1 ~ ~ i 2002 the entire one-way clutch can also be simplified during
replacement of the one-way clutch by pulling on the inner member after this
assembly facilitating member has been attached. 5 In another aspect the
rotor drive device for a spinning reel of the invention is the apparatus as
set forth above, yet further wherein the cover member has an annular
protrusion that protrudes at some point in the radial direction toward the
rolling members and is in contact with 1o the rolling members. In this
case, the movement of the rolling members in the axial direction can be
restricted, allowing the transmission efficiency of the one-way clutch to
be increased and the generation of noise by movement in the axial direction
to be suppressed. is In yet another aspect the rotor drive device for a
spinning reel of the invention is the apparatus as set forth above, yet
further wherein the rotor has a boss portion fitted non-rotatably
front-endwise to the pinion gear. Therein, the outside member is fitted
non-rotatably into the 2o second cylindrical section; the inside member is
rotatable relative to the outside member; and the cover member is axially
immovably fitted into the second cylindrical section toward the open end
thereof from the outside member. The 



cover member seals the gap between the inside member along -16   ` i ~ ~. t
20U its outer circumferential surface and the second cylindrical section
along its inner circumferential surface. In this case, since the cover
member contacts the rotor, the outside member need not extend toward the
open 5 end more than the inside member, which shortens the axial dimension
of the pone-way clutch. In a still further another aspect the rotor drive
device for a spinning reel of the invention is the apparatus as set forth
above, yet further wherein the one-way clutch 1o further has a support
member that supports the plurality of rolling members spaced apart in the
rotational direction between the outer member and the inner member, and a
biasing member that biases the rolling members toward the operational
position, and the rotation check mechanism z5 further has an operating
mechanism disposed sandwiching the outer member on the opposite side from
the cover member in order to move the support member in the rotational
direction and thereby move the plurality of rolling members between the
operational position and the non-operational position. 2o In this case,
when the support member is moved by the operating mechanism and the rolling
members are moved to the non-operational position, the reverse rotation of
the rotor is permitted and movement to the operational position side is
prohibited. Accordingly, the rotor can be easily 25 reversed when the
hanging length of the tackle is to be -17   ~- 1 O C T 2002 changed, or
when the water depth of the tackle is to be changed, for instance. A
spinning reel in another aspect of the present invention is fitted on a
fishing rod and winds fishing line s around a first axis along the rod by
the rotation of a Dandle, wherein this reel comprises a reel unit, a spool,
an oscillating mechanism, a rotor, a rotor drive mechanism, and 



a sealing member. The reel unit is fitted on the fishing rod, and at the
front thereof is formed a barrel open at the to distal end. The spool is
fitted on the reel unit movably in the first axis direction. The
oscillating mechanism is a mechanism for longitudinally moving the spool by
the rotation of the handle. The rotor is fitted on the reel unit rotatably
around the first axis, and guides the fishing 1s line onto the spool. The
rotor drive mechanism is a mechanism far rotating the rotor by the rotation
of the handle, having a pinion gear on which the rotor is non rotatably
fitted, which is supported on the reel unit rotatably around the first
axis, and which is disposed so as 2o to pass from inside the barrel into
the inside of the reel unit. The sealing member seals the open end of the
barrel. With this spinning reel, the barrel is formed at the front part of
the reel unit, and the pinion gear is rotatably supported inside this
barrel and is disposed so as 2s to pass through the inside of the reel
unit. Because the -18   1 0 C T 2UU2 open end of the barrel is sealed by
the sealing member, the infiltration of liquid from the barrel is
effectively prevented with a simple structure. In another aspect the
spinning reel of the invention is s the device as set forth above, yet
further wherein the barrel is disposed concentrically with the first axis.
In this case, because the barrel is disposed concentrically with the
rotational axis of the rotor, that is, with the pinion gear, the structure
for waterproofing the open 1o portion of the barrel is simpler. In another
aspect the spinning reel of the invention is the device as set forth above,
yet further comprising a reversing check mechanism having a roller-type
one-way clutch that is fitted inside the barrel and is able to 1s assume a
reversible state in which the rotation of the rotor in the reeling
direction is permitted and a non-reversible state in which this rotation is
prohibited, and a switching handling portion that operates the one-way
clutch from the rear of the inner periphery of the barrel and switches this



2o clutch between the above two states. In this case, it is difficult for
liquid to seep into the barrel, so it is less likely that the one-way
clutch disposed inside the barrel will be corroded. Also, since the one-way
clutch can be switched from the rear of the inner periphery of the barrel
2s by means of the switching handling portion, the members that -19   - 1 0
0 T 2002 make up the switching handling portion do not protrude on the
distal end side of the barrel. Also, there is no need for a member that
passes through the reel unit to the outside in the radial direction from
the outer peripheral 5 surface of the barrel. Accordingly, the inside of
the barrel can be sealed with a very simply shaped sealing member, and the
reel unit can be effectively waterproofed with a simple structure, even if
a one-way clutch is provided inside the barrel. 1o In another aspect the
spinning reel of the invention is the device as set. forth above, yet
further wherein the one way clutch has an outer member non-rotatably fitted
around the inner peripheral surface of the barrel, an inner member that is
disposed on the inner peripheral side of the outer 1s member and is
non-rotatable with respect to the pinion gear, and a plurality of rolling
members that are disposed between the above two members and are able to
assume an operational position in which they engage between the outer and
inner members and a non-operational position in which they idle 2o between
the outer and inner members, and the sealing member is disposed
non-rotatably in the axial direction with respect to the barrel, and covers
the outer member and the rolling members by coming into contact with the
front part of the outer member. In this case, the movement of the 25 entire
one-way clutch in the axial direction can be -20   - 1 0 C i 2002
restricted by providing a retainer structure to the sealing member, and
there is no need for space in which to attach 



with a screw or the like, allowing the overall apparatus to be more
compact. s In yet another aspect the spinning reel of the invention is the
device as set forth above, yet further wherein at least part of the sealing
member is made from an elastic material having a lip component with a
tapered cross section that comes into contact with the outer peripheral 1o
surface of the inner ring on the inner peripheral side. In this case,
because a_ tapered lip is provided to that portion. of the sealing member
that comes into contact with the inner member that rotates along with the
pinion gear, there is less contact resistance with the inner member, and
increases 15 in the rotational resistance of the rotor can be kept to a
minimum even if a waterproof structure is employed. In a still other aspect
the spinning reel of the invention is the device as set forth above, yet
further wherein at least part of the sealing member is made from an 2o
elastic material having a lip component with a tapered cross section that
comes into contact with the rotor on the inner peripheral side. In this
case, because a tapered lip is provided to that portion of the sealing
member that comes into contact with the rotor, there is less contact 25
resistance with the rotor, and increases in the rotational -21   ~..1 0 C T
20U2 resistance of the rotor can be kept to a minimum even if a sealed
structure is employed. In another aspect the spinning reel of the invention
is the device as set forth above, yet further wherein the s switching
handling portion has a switching component that keeps the plurality of
rolling members spaced apart in the peripheral direction and is disposed
rotatably in the barrel and is able to move the rolling members as a group
to the operational position and the non-operational position, a to handling
portion that is fitted on the reel unit pivotably around an axis parallel
to the first axis, with one end protruding outside of the reel unit and the
other end passing from inside the reel unit to the inner peripheral side of
the barrel, and an actuator that is provided to the 



1s other end of the handling portion, engages the switching component on
the inner peripheral side of the barrel, and rotates the switching
component by the swinging of the handling portion. In this case, when one
end of the handling portion is grasped and the handling portion is 2o swung
over, the actuator rotates the switching component and moves the rolling
members between the operational position and non-operational position.
Here, since the switching component is rotated via the actuator on the
inner peripheral side of the barrel by the swinging of the 2s handling
portion, the state of the one-way clutch on inner -22   - 1 0 C l~ LUUL
peripheral side of the barrel can be effectively switched, and the reel
unit, including the inside of the barrel, can be effectively waterproofed
by a simple structure merely by sealing the opening at the distal end of
the barrel with the 5 sealing member. In yet another aspect the spinning
reel of the invention is the device as set forth above, yet further wherein
one end of the handling portion is in the form of a lever protruding at the
rear part of the reel unit. In this to case, because the reversing check
mechanism can be operated at the rear of the reel unit, it can be operated
with the little finger of the hand holding the fishing rod, for example,
without having to change hands. In another aspect the spinning reel of the
invention is 15 the device as set forth above, yet further wherein one end
of the handling portion is in the form of a lever protruding from the reel
unit in a direction away from the fishing rod. In this case, because the
reversing check mechanism can be operated at the lower part of the reel
unit (the opposite 2o side from the fishing rod), it can be operated with
the little finger of the hand holding the fishing rod, for example, without
having to change hands. In still another aspect the spinning reel of the
invention is the device as set forth above, yet further 2s wherein the
level winding mechanism has a threaded shaft -23 



-- 1 OCT ZUU~ disposed parallel to the first axis, having intersecting
spiral grooves formed on its surface, and rotatably supported at its front
end by the reel unit on the inner peripheral side of the barrel, a slider
supported by the 5 reel unit movably in the longitudinal direction, and
engaging the spiral grooves, and a rotation transmission mechanism for
transmitting the rotation of the pinion gear to the threaded shaft. In this
case, because the front end of the threaded shaft is supported by the reel
unit on the to inner peripheral side of the barrel, and the open end of the
barrel is sealed by the sealing member, liquid will not seep into the reel
unit from the portion supporting the threaded shaft even it the support
component of the threaded shaft is provided passing through the reel unit.
15 From the following detailed description in conjunction with the
accompanying drawings, the foregoing and other objects, features, aspects
and advantages of the present invention will become readily apparent to
those skilled in the art. 20 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a
cross section of the spinning reel in the 1st embodiment of the present
invention; Fig. 2 is a cross section of main components thereof; Fig. 3 is
ark exploded oblique view of the rotation 2s check mechanism; -24   1 0 C 1
,~UU~ Fig. 4 is a detail cross section of the one-way clutch; and Fig. 5 is
a diagram corresponding to Fig. 4 of another embodiment. s Fig. 6 is a
cross section of the spinning reel in the 2nd embodiment of the present
invention; Fig. 7 is a cross section of main components thereof; Fig. 8 is
an exploded oblique view of the reversing check mechanism; 



to Fig. 9 is a detail cross section of the one-way clutch; Fig. 10 is a
partial front view of the reel body; and Fig. 11 is a diagram corresponding
to Fig. 4 of another embodiment. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS 1s First Embodiment Overall Structure and Structure of the Reel
Unit In Fig. 1 and 2, a spinning reel in which an embodiment of the present
invention is employed comprises a handle 1, a reel unit 2 that rotatably
supports the handle 1, a rotor 3, 2o and a spool 4. The rotor 3 guides the
fishing line to the spool 4, and is rotatably supported at the front part
of the reel unit 2. The spool 4 has fishing line wound around its outer
peripheral surface, and is disposed at the front part of the rotor 3 such
that it can move forward and backward. -25   ~ 0 C T 2002 The handle 1 has
a T-shaped grip la and an L-shaped crank arm lb, on the distal end of which
is rotatably fitted the grip la. The crank arm lb can be folded on the
proximal end side. The handle 1 can be fitted on either the left or s right
side in Fig. 1 with respect to the reel unit 2. The reel unit 2 has a reel
body 2a having an opening on its side, and a T-shaped rod attachment leg 2b
extending integrally upward and forward at an angle from the reel body 2a.
to As shown in Fig. 1, the reel body 2a has a space on its inside for
fitting mechanisms, and in this space are provided a rotor drive mechanism
5 that rotates the rotor 3 in conjunction with the rotation of the handle
1, and oscillating mechanism 6 that moves the spool 4 back and 15 forth to
uniformly wind the fishing line. A barrel 14 for housing a rotation check
mechanism 13 (discussed below) is formed protruding forward at the front
end of the reel body 2a. The barrel 14 is the cylindrical portion of a
two-level structure having an inner small-diameter first cylindrical 2o
portion 14a and a second cylindrical portion 14b that is formed in a larger
diameter than the first cylindrical portion 14a and ahead of the first
cylindrical portion, and 



that is open at its distal end. An annular interlock groove 14d is formed
on the open side of the second cylindrical 25 portion 14b. -26   -- 1 0 C T
20u1 The rotor drive mechanism 5 has a handle shaft 10 which is disposed
laterally and on which the handle 1 is fitted non-rotatably, a face gear 11
which rotates integrally with the handle shaft 10, a pinion gear I2 which
meshes with the 5 face gear 11, and a rotation check mechanism 13 which
prevents the rotor 3 from rotating in the line winding-out direction. The
two ends of the handle shaft 10 are rotatably supported by the reel body 2a
via a bearing. The face gear I1 is a member provided either integrally or
io separately from the handle shaft 10 in the middle of the handle shaft
10. The pinion gear 12 is a cylindrical member disposed in the longitudinal
direction offset from the face gear 11. A toothed component 12d that meshes
with the face gear 11 is is formed at the rear of this pinion gear 12. The
front 12a of the pinion gear 12 passes through the center of the rotor 3. A
spool shaft 15 passes through the inside of the pinion gear 12. A male
thread 12b is formed around the outer peripheral surface of the front 12a
of the pinion gear 12, 2o and the pinion gear 12 is fixed non-rotatably
with the rotor 3 by a nut 33 that threads onto this male thread 12b. A
bearing 35 is fitted on the inner peripheral part of the nut 33 between the
nut 33 and the spool shaft 15. This bearing 35 maintains a predetermined
gap between the spool shaft 15 z5 and the inner peripheral surface of the
pinion gear 12. -27   - ~ c c ~ 2002 Mutually parallel chamfers 12c for
non-rotatably fitting the rotor 3 and the rotation check mechanism 13 are
formed on the outer peripheral surface of the front 12a of the pinion gear
12. s The middle and rear parts of the pinion gear 12 in the 



axial direction thereof are rotatably supported on the reel body 2a via
bearings 16 and 19, respectively. The bearing 16 is fitted on the first
cylindrical portion 14a of the barrel 14 in a state of restricted rearward
movement in the 1o axial direction (to the right in Fig. 2). The bearing 16
is a ball bearing having an inner ring 16a fitted on the pinion gear 12, an
outer ring 16b fitted on the first cylindrical portion 14a, and steel
balls-16c that roll in contact with the rings 16a and 16b. The inner ring
16a of the bearing 16 15 is disposed in contact with the front end of the
toothed component 12d of the pinion gear 12. The outer ring 16b is fitted
to the first cylindrical portion 14a in a state of restricted rearward
movement in the axial direction, and forward movement in the axial
direction is restricted by a 2o restriction member 17 (used as the
restriction means). The restriction member 17 is a washer-shaped disk
member, and is fixed, for example, by four flat head screws 18 to a stepped
component 14c between the first cylindrical portion 14a and the second
cylindrical portion 14b. The 2s rotation check mechanism 13 is fitted to
the second -28   ~ o c r zooz cylindrical portion 14b in contact with the
front surface of this restriction member 17. Even if thrust force should
act upon the bearing 16 via the pinion gear 12, this restriction member 17
keeps the thrust force from being transmitted from s the bearing 16 to the
rotation check mechanism 13. The oscillating mechanism 6 is used to move
the spool 4 in the longitudinal direction. The oscillating mechanism 6 has
a threaded shaft 21 disposed parallel to and directly beneath the spool
shaft 15, a slider 22 that moves in the 10 longitudinal direction along the
threaded shaft 21, and a middle gear 23 fixed to the distal end of the
threaded shaft 21. The rear end of the spool shaft 15 is non-rotatably
fixed to the slider 22. The middle gear 23 meshes with the pinion gear 12.
1s The rotor 3 has a cylinder 30 fixed to the pinion gear 12, first and
second rotor arms 31 and 32 provided facing each other to the side of the
cylinder 30, and a bail arm 34 



that serves as the fishing line guide mechanism for guiding the fishing
line to the spool 4. The cylinder 30 and the 2o first and second rotor arms
31 and 32 are made of an aluminum alloy, for example, and are integrally
molded. The center portion at the distal end of the cylinder 30 is non
rotatably fixed to the distal end of the pinion gear 12 by the nut 33, as
mentioned above. -29   .~ 1 0 C ~ ?r^~? The bail arm 34 is fitted pivotably
between a line guide position and a line release position at the distal
ends of the first and second rotor arms 31 and 32. The bail arm 34 has
first and second bail support members 40 and 42 s pivotably fitted at the
distal ends of the first and second rotor arms 31 and 32, respectively, and
a wire bail 41 that links the first and second bail support members 40 and
42. The first bail support member 40 is fitted pivotably to the outside of
the first rotor arm 31, and the second bail io support member 42 is fitted
pivotably to the inside of the second rotor arm 32. A line roller 44 is
rotatably fitted to the distal end of the first bail support member 40. The
line roller 44 is provided so that the fishing line guided by the bail 41
will be guided smoothly to the spool 4. 1s Reversinct Check Mechanism
Configuration  As shown in Fig. 2 and 3, the rotation check mechanism 13
has a roller-type one-way clutch 51 housed in the second cylindrical
portion 14b, and an operating mechanism 52 that switches the one-way clutch
51 between an operating state 2o and a non-operating state. The one-way
clutch 51 has an outer ring 55 fitted on the second cylindrical portion 14b
so as to be incapable of relative rotation, an inner ring 56 fitted
non-rotatably around the outside of the pinion gear 12, a plurality of 25
rollers 57, and a cover member 65 that touches the front -30   - 1 0 C T
2002 



part of the outer ring 55 and covers the outer ring 55 and the rollers 57.
The outer ring 55 has a plurality of protrusions 55a around its outer
periphery, and these protrusions 55a are s engaged with depressions 14e
provided on the second cylindrical portion 14b side. Here, a gap that is
relatively wide in the radial direction is maintained between the distal
ends of the protrusions 55a and the depressions 14e in the second
cylindrical portion 14b, 1o whereas the gap is narrower in the rotational
direction. Consequently, the outer ring 55 is automatically centered by the
inner ring 56 and the rollers 57. A cam face (not shown) having a recessed
portion and an idle portion is formed around the inner peripheral surface
of the outer ring 1s 55. The length of the outer ring 55 in the axial
direction is less than the length of the rollers 57 in the axial direction.
A support member 58 is housed inside the second cylindrical portion 14b to
the rear of the outer ring 55. 2o The support member 58 has a substantially
disk-shaped main component 58a and a plurality of protrusions 58b
protruding forward in the axial direction from the main component 58a. The
plurality of protrusions 58b are formed at equal-angle spacing in the
peripheral direction, and the plurality of 2s rollers 57 are disposed
between adjacent protrusions 58b. -31   - 1 0 C T 2002 In this state, the
plurality of rollers 57 are disposed between the outer ring 55 and the
inner ring 56, and when they are moved in the circumferential direction by
the support member 58, they are able to assume an operational 5 position in
which they engage between the rings and a non operational position in which
they idle between the rings. The plurality of rollers 57 can also be
attached to the support member 58 from the front in the axial direction. In
the clutch-on state in which the rollers 57 are in their 10 operational
position, the inner ring 56 is incapable of relative rotation with respect
to the outer ring 55 in just the line winding-out direction, but in the
clutch-off state 



in which the rollers 57 are in their non-operational position, the inner
ring 56 is able to rotate relative to 15 the outer ring 55 in both
directions. The plurality of rollers 57 are biased toward the operational
position by coil springs 59. The coil springs 59 are housed in holes formed
on one side of the protrusions 58b, and bias the rollers 57 toward the
operational position 20 (the engagement side). The inner ring 56 is a
cylindrical member, around the inner periphery of which is formed an oval
hole 56a into which fit the chamfers 12c formed on the pinion gear 12. A
large-diameter contact component 56b that is in contact with 2s the rollers
57 is formed in the center around the outer -32   periphery, on the ends of
which are formed annular interlock grooves 56c and 56d. The cover member 65
is a ring-shaped member provided in order to restrict the forward movement
of the outer ring 55 s and the rollers 57 in the axial direction, and to
provide a watertight seal on the inside of the barrel 14. The cover member
65 is disposed in contact with the outer peripheral surface of the inner
ring 56 and the inner peripheral surface of the second cylindrical portion
14b of the barrel 10 14 ahead of the outer ring 55 and the rollers 57. The
cover member 65 has a metal reinforcing ring 65a in the form of a washer
and made of a stainless steel alloy or the like, and a seal component 65b
made of a synthetic resin elastic material such as NBR, SBR, or silicone
rubber and molded so 15 as to envelop the reinforcing ring 65a. A lip
component 65c is formed around the inner periphery at the distal end of the
seal component 65b. The lip component 65c hits the outer peripheral surface
of the inner ring 56 and has a tapered cross sectional shape. The cover
member 65 is 2o restricted in its forward movement in the second
cylindrical portion 14b by a retainer spring 66 fitted into the interlock
groove 14d. The retainer spring 66 is formed, for example, by bending an
elastic metal wire into a pentagon. This retainer spring 66 restricts the
forward movement of 2s the cover member 65 in the axial direction, which in
turn 



-33   - ~ 0 CT 2002 restricts the movement of the entire one-way clutch 51
in the axial direction. The operating mechanism 52 has a switching plate 61
disposed to the rear of the support member 58 inside the s barrel 14, an
operating rod 62 disposed further to the rear in the barrel I4, and an
operating lever 63 linked to the rear end of the operating rod 62 (see Fig.
1). The switching plate 61 is a substantially disk-shaped member, and has
three engagement holes 61a and an operating to engagement component 61b. A
tab 58d (Fig. 4) formed on the back of the support member 58 engages the
three engagement holes 61a, and a protrusion 62a on the operating rod 62
engages the operating engagement component 61b. The rear end of the
switching plate 61 is in contact with a stop ring 15 67 fitted into the
interlock groove 56d at the rear of the outer peripheral surface of the
inner ring 56. The rearward movement of the switching plate 61 in the axial
direction is restricted by this stop ring 67. The operating rod 62 is
supported rotatably within a specific angular range, such as 2o about 90
degrees, by the reel body 2a, and is held at the rotational ends by toggle
springs (not shown). Here, the distal end of the operating rod 62 passes
through a fan shaped through hole 14f formed in the rear surface of the
barrel 14, engages the operating engagement component 61b, 25 and is
therefore not exposed to the outside from the outer -34   -- 1 0 C T 2002
peripheral surface of the barrel 14. Accordingly, the inside of the barrel
14 is structured so that a watertight seal is easy to maintain. An assembly
facilitating member 68 is detachably fitted s to the interlock groove 56c
at the front part of the inner ring 56. The assembly facilitating member 68
is fitted to the inner ring 56 when the one-way clutch 51 is being
assembled, and is fitted so that the one-way clutch 5I and 



the switching plate 61 can be assembled a11 at once as a 1o single unit.
The assembly facilitating member has a main .component 68a in the form of a
C-shaped stop ring, and a plurality of pressing fingers 68b disposed
radially around the outer periphery of the main component 68a. The main
component 68a detachably interlocks with the interlock is groove 56c. The
pressing fingers 68b restrict the forward movement of the cover member 65.
The use of an assembly facilitating member 68 such as this allows the cover
member 65 to be latched on the inner ring 56 side. Accordingly, rearward
movement is restricted 2o by the stop ring 67, a11 of the parts that make
up the one way clutch 51 can be sandwiched in between the cover member 65
and the switching plate 61 fitted to the inner ring 56, and the one-way
clutch 51 and the switching plate 61 can be handled as a single unit for
the purposes of assembly and 25 disassembly. This assembly facilitating
member 68 is -35   ,~ 1 OCT ~~J~_ removed once the retainer spring 66 is
fitted. During disassembly, the retainer spring 66 is removed after the
assembly facilitating member 68 has been fitted. This allows the one-way
clutch 51 and the switching plate 61 to 5 be removed together as a unit.
With the unitized portion of this rotation check mechanism 13, a11 of the
constituent members can be attached in the axial direction, which aids
automation of assembly in the unitization. 1o The spool 4 is disposed
between the first rotor arm 31 and the second rotor arm 32 of the rotor 3,
and is fitted to the distal end of the spool shaft 15 via a drag mechanism
70. Operation of the Reel 1s To cast, the bail 41 is lowered to the line
release position. This causes the first and second bail support members 40
and 42 to rotate in the same direction. During casting, for example, the
rollers 57 are moved to the operational position by the operating lever 63
so 2o that the rotor 3 will not reverse. Specifically, moving the 



operating lever 63 in one direction moves the operating rod 62 in the same
direction. The force of this movement is directly transmitted to the
switching plate 61 by the protrusion 62a on the operating rod 62, and is
further 25 transmitted to the rollers 57 via the support member 58. -36   1
0 C T 2002 This puts the rollers 57 in a state in which they are able to
move to the operational position. If the rotor 3 is rotated forward (the
line reeling direction) in this state, the rollers 57 will idle between the
outer ring 55 and the s inner ring 56. Thus the forward rotation of the
rotor 3 is not obstructed. If the rotor 3 is rotated in the other direction
(the line winding-out direction), however, the rollers 57 will engage
between the outer ring 55 and the inner ring 56, rendering them incapable
of relative to rotation. Here, since the outer ring 55 is fixed to the reel
unit 2 by the barrel I4, the rotation of the inner ring 56, that is,
rotation in the direction of the rotor (the direction in which the line is
wound out), is prohibited. When a cast is complete, the bail arm 34 is
returned to 15 the line reeling position by rotating the handle 1 in the
line reeling direction and so forth. This guides the line via the bail 41
to the line roller 44, from where it curves and is guided to the spool 4.
If in this state the tackle snags on something or gets 2o a bite from a
fish, exerting tensile force on the line, because the reverse rotation of
the rotor 3 is prohibited, the line roller 44 will be pulled forward and a
forward thrust force will act upon the rotor 3 in the axial direction. When
a forward thrust force acts upon the rotor 25 3, this thrust force is
transmitted to the pinion gear 12, -37   . . ~ 1 U C ~~ 1~~C and is then
transmitted through the pinion gear 12 to the bearing 16. The bearing 16,
however, is restricted in its movement ahead of the outer ring 16b by the
restriction 



member 17, so the thrust force is not transmitted from the 5 bearing 16 to
the one-way clutch 51. Thus, with the present invention, forward thrust
force does not act upon the one-way clutch 51, so the thrust force does not
need to be taken into account in designing the size of the rollers 57, and
problems such as an uneven load 1o acting upon the rollers 57 are not
encountered. Also, the overall movement of the one-way clutch 51 in the
axial direction can be restricted by providing the load-lightening retainer
spring 66 to the cover member 65, so there is no need for space in which to
attach a screw or the like, is allowing the overall apparatus to be more
compact. If the operating lever 63 is rotated in the opposite direction
from that mentioned above, the rollers 57 are moved to the non-operational
position by the same operation as above. In this state, the rollers 57
cannot engage 2o between the outer ring 55 and the inner ring 56. Rotation
of the inner ring 56 with respect to the outer ring 55 is therefore
possible in both the forward and reverse directions, and the rotor 3 is
able to rotate in the line winding-out direction. -38   --1 U ~ : _ _,~,~~
When the line is reeled in, if the handle 1 is rotated with the bail arm 34
lowered to the line reeling position, this rotational force is transmitted
to the pinion gear 12 through the handle shaft 10 and the face gear 11.
This s rotational force transmitted to the pinion gear 12 is transmitted
through the front 12a thereof to the rotor 3, and the rotor 3 rotates in
the line reeling direction. Meanwhile, the threaded shaft 21 is rotated by
the gear 23 that meshes with the pinion gear 12, and the slider 22 1o that
meshes with the groove 21a in the threaded shaft 21 moves in the
longitudinal direction. Accordingly, the spool shaft 15 and the spool 4
move back and forth in the longitudinal direction, and the fishing line
guided by the bail 41 and the line roller 44 to the spool 4 is wound 15
uniformly in the longitudinal direction around the outside of the spool 4. 



Second Embodiment Overall Conficruration and Reel Unit Structure In Fig. 6
and 7, a spinning reel in which the second 2o embodiment of the present
invention is employed comprises a handle I01, a reel unit l02 that
rotatably supports the handle l01, a rotor l03, and a spool 104. The rotor
103 guides the fishing line to the spool 104, and is rotatably supported at
the front part of the reel unit 102. The spool 2s 104 has fishing line
wound around its outer peripheral -39   -1 UC~ ~ ' surface, and is disposed
at the front part of the rotor 103 such that it can move forward and
backward. The handle 101 has a T-shaped grip 101a and an L-shaped crank arm
101b, on the distal end of which is rotatably s fitted the grip 101a. The
crank arm 101b can be folded on the proximal end side. The handle 101 can
be fitted on either the left or right side in Fig. 6 with respect to the
reel unit 102. The reel unit 102 has a reel body 102a having an io opening
on its side, and a T-shaped rod attachment leg 102b extending integrally
upward and forward at an angle from the reel body 102a. The reel unit l02
is made of a metal such as an aluminum alloy or magnesium alloy. The reel
body 102a has a space on its inside for 1s fitting mechanisms. In this
space are provided a rotor drive mechanism 105 that rotates the rotor 103
in conjunction with the rotation of the handle 101, and an oscillating
mechanism l06 that moves the spool 104 back and forth to uniformly wind the
fishing line. 2o As shown in Fig. 7, a barrel 114 having an opening at its
distal end is formed protruding forward. A reversing check mechanism l13
that prohibits the reverse rotation of the rotor 103 is housed in the
barrel 114. The barrel 1l4 is the cylindrical portion of a two-level
structure having 25 an inner small-diameter first cylindrical portion 114a
and a -40   



- 1 0 C T 2002 second cylindrical portion 114b that is formed in a larger
diameter than the first cylindrical portion 114a and ahead of the first
cylindrical portion 114a, and that is open at its distal end. An annular
interlock groove 114c1 is formed s on the open side of the second
cylindrical portion 114b. The first cylindrical portion 114a constitutes a
bore for supporting the pinion gear 112 (discussed below), and passes
through the interior of the reel body 102a. As shown in Fig. 10, a first
through hole 120a for supporting the io front end of the threaded shaft 121
(discussed below) of the oscillating mechanism 106, and a second through
hole 120b through which passes the distal end of an operating rod 162
(discussed below) of the reversing check mechanism 113 are formed at a
stepped component 114c between the first 1s cylindrical portion 114a and
the second cylindrical portion 114b. Three screw holes 120c for fixing the
restriction member 117 (discussed below) are also formed. As shown in Fig.
6, the rotor drive mechanism l05 has a handle shaft q10 which is disposed
laterally and on which 2o the handle 101 is fitted non-rotatably, a face
gear 11l which rotates integrally with the handle shaft 110, a pinion gear
l12 which meshes with the face gear 111, and a reversing check mechanism
113 which prevents the rotor 103 from rotating in the line winding-out
direction. The two 2s ends of the handle shaft 110 are rotatably supported
by the -41   - ? C ~ T 2002 body 102a via a bearing. The face gear 111 is a
member provided either integrally or separately from the handle shaft 110
in the middle of the handle shaft 110. The pinion gear 1l2 is disposed is a
cylindrical member s disposed in the longitudinal direction offset from the
face gear 111, and is made of a copper zinc alloy (brass), for example. A
toothed component 112d that meshes with the face gear 111 is formed at the
rear of this pinion gear 112. The front 112a of the pinion gear 112 passes
through the center to of the rotor 103. A spool shaft 115 passes through
the inner periphery of the pinion gear 112. A male thread 112b 



is formed around the outer peripheral surface of the front 112a of the
pinion gear 112, and the pinion gear 112 is fixed non-rotatably with the
rotor 103 by a nut 133 made of 1s a stainless steel alloy, for example,
that threads onto this male thread 112b. Mutually parallel chamfers 112c
(Fig. 8) for non-rotatably fitting the rotor 103 and the reversing check
mechanism 113 are formed on the outer peripheral surface of the front ll2a
of the pinion gear 1I2. 2o The pinion gear l12 is disposed passing through
the barrel 114 and extending into the interior of the reel body 102a, and
the middle and rear end parts in the axial direction thereof are rotatably
supported by the reel unit 102 via bearings l16 and 119, respectively. The
bearing 116 2s is fitted on the first cylindrical portion 114a of the -42
- ~ o o r Zoo2 barrel 114 in a state of restricted rearward movement in the
axial direction (to the right in Fig. 7). The bearing 116 is a ball bearing
having an inner ring 116a fitted on the pinion gear 112, an outer ring 116b
fitted on the first 5 cylindrical portion 114a, and steel balls 116c that
roll in contact with the rings 116a and 116b. The inner ring 116a of the
bearing 1l6 is disposed in contact with the front end of the toothed
component 112d of the pinion gear 112. The outer ring 116b is fitted to the
first cylindrical portion 10 114a in a state of restricted rearward
movement in the axial direction, and forward movement in the axial
direction is restricted by a restriction member 117. The bearing 119 is
disposed inside the reel body 102a. The restriction member l17 is a
washer-shaped disk 1s member, and is fixed, for example, by three flat head
screws 18 that are threaded into the screw holes 120c at the stepped
component 114c between the first cylindrical portion 114a and the second
cylindrical portion 114b. The reversing check mechanism 113 is fitted to
the second cylindrical 2o portion 114b in contact with the front surface of
this restriction member 117. Even if thrust force should act upon the
bearing l16 via the pinion gear 112, this restriction member 117 keeps the
thrust force from being 



transmitted from the bearing 116 to the reversing check 2s mechanism 113.
-43   ,-- 1 0 C T ~~~~ The oscillating mechanism 106 is used to move the
spooll 4 in the longitudinal direction. As shown in Fig. 6, the oscillating
mechanism 106 has a threaded shaft 121 disposed parallel to the spool shaft
115, a slider 122 that 5 moves in the longitudinal direction along the
threaded shaft 1,21, and a middle gear 123 fixed to the distal end of the
threaded shaft 121. Intersecting spiral grooves 121a are formed on the
surface of the threaded shaft 121, and engaging members (not shown) that
engage the spiral grooves 10 121a are fitted on the slider 122. The front
end of the threaded shaft 12l is rotatably supported by a bearing (not
shown) inside the first through hole 120a. The rear end of the spool shaft
l15 is non-rotatably fixed to the slider 122. The middle gear 123 meshes
with the pinion gear l12 is via a rotation transmission mechanism (not
shown). The rotor 103 has a cylinder l30 fixed to the pinion gear 1l2,
first and second rotor arms 131 and 132 provided facing each other to the
side of the cylinder 130, and a bail arm 134 that serves as the fishing
line guide mechanism 2o for guiding the fishing line to the spool 104. The
cylinder l30 and the first and second rotor arms 131 and 132 are made of a
magnesium alloy, fox example, and are integrally molded. A wall 136 having
a boss 135 is formed in the center of the inner peripheral portion of the
cylinder 130, -44   4 ~ ~~ , and is non-rotatably fixed by the nut 133 to
the front 112a of the pinion gear 112 through which the boss 135 passes.
Because the rotor 103 is made of a magnesium alloy, the pinion gear l12 is
made of brass, and the nut 133 is made of s a stainless steel alloy, the
tendency toward ionization of the rotor 103 is very different from that of
the pinion gear 112 and the nut 133. Accordingly, the magnesium alloy rotor



103 will be prone to corrosion if it is in direct contact with the brass
pinion gear 1l2 or the nut 133. In this 1o embodiment, therefore, a flange
member 137 made of a dielectric material such as a synthetic resin is
interposed between the boss 135 and the pinion gear 1I2 and between the
boss 135 and the nut 133. A barrel 137a of this flange member 137 is
disposed between the boss 135 and the front 15 112a of the pinion gear 1l2,
and a flange 137b is disposed between the boss 135 and the nut 133. The
bail arm 134 is fitted pivotably between a line guide position and a line
release position at the distal ends of the first and second rotor arms 131
and 132. The 2o bail arm 134 has first and second bail support members 140
and 142 pivotably fitted at the distal ends of the first and second rotor
arms 13l and 132, respectively, and a wire bail 141 that links the first
and second bail support members 140 and 142. The first bail support member
140 is fitted 25 pivotably to the outside of the first rotor arm l31, and
the -45   - 1 0 C j 2002 second bail support member 142 is fitted to the
inside of the second rotor arm Z32. A line roller 144 is rotatably fitted
to the distal end of the first bail support member 140. The line roller 144
is provided so that the fishing 5 line guided by the bail 141 will be
guided smoothly to the spool 14. The spool 14 is disposed between the first
rotor arm 131 and second rotor arm 132 of the rotor 103, and is fitted to
the distal end of the spool shaft 115 via a drag io mechanism 170.
Reversing Check Mechanism Configuration As shown in Fig. 7 to 9, the
reversing check mechanism 113 has a roller-type one-way clutch 151 housed
in the second cylindrical portion 114b and capable of assuming a is
reversal-prohibited state in which the reverse rotation of the rotor 103 is
prohibited and a reversal-permitted state in which reverse rotation is
permitted, and a switch operating mechanism 152 that switches the one-way
clutch l51 between the reversal-prohibited state and the reversal 



2o permitted state. The one-way clutch 151 has an outer ring 155 fitted on
the second cylindrical portion 114b so as to be incapable of relative
rotation, an inner ring 156 fitted non-rotatably around the outside of the
pinion gear 112, and a plurality 25 of rollers 157 made of a stainless
steel alloy. A sealing -46   ,- ? 0 C ~ 2llu~ member 165 that touches the
outer ring 155 and covers the outer ring l55 and the rollers 157 is
provided to front part of the outer ring 155. The outer ring 155 is, for
example, a thick-walled 5 ring-shaped member made of a stainless steel
alloy, and has a plurality of protrusions 155a around its outer periphery.
These protrusions 155a are engaged with depressions 114e provided on the
second cylindrical portion 114b side. Here, a gap that is relatively wide
in the radial direction is io maintained between the distal ends of the
protrusions 155a and the depressions 114e in the second cylindrical portion
114b, whereas the gap is narrower in the rotational direction.
Consequently, the outer ring l55 is automatically centered by the inner
ring 156 and the rollers 1s 157. A cam face (not shown) having a recessed
portion and an idle portion is formed around the inner peripheral surface
of the outer ring 155. The length of the outer ring 155 in the axial
direction is less than the length of the rollers l57 in the axial
direction. 2o A rotatable support member 158 is housed inside the second
cylindrical portion 114b to the rear of the outer ring 155. The support
member 158 keeps the plurality of rollers 157 spaced apart in the
peripheral direction, and has a substantially disk-shaped main component
158a and a 2s plurality of protrusions 158b protruding forward in the -47
1 0 C T 2~i~,~ axial direction from the main component 158a. The plurality
of protrusions 158b are formed at equal-angle spacing in the 



peripheral direction, and the plurality of rollers 157 are disposed between
adjacent protrusions 158b. 5 In this state, the plurality of rollers 157
are disposed between the outer ring 155 and the inner ring 156, and when
they are moved in the circumferential direction by the support member l58,
they are able to assume an operational position in which they engage
between the rings 1o and a non-operational position in which they idle
between tie rings.- The plurality of rollers 157 can also be attached from
the front of the support member 158 in the axial direction. In the
clutch-on state in which the rollers 157 are in their operational position,
the inner 15 ring 156 is incapable of relative rotation with respect to the
outer ring 155 in just the line winding-out direction, but in the
clutch-off state in which the rollers 157 are in their non-operational
position, the inner ring 156 is able to rotate relative to the outer ring
155 in both directions. 20 The plurality of rollers 157 are biased toward
the operational position by coil springs 159. The coil springs l59 are
housed in 158c formed on one side of the protrusions 158b, and bias the
rollers 157 toward the operational position (the engagement side). -48   ~~
1 0 C T 2~z The inner ring 15b is a cylindrical member made of a stainless
steel alloy, for example, and having a step. Around the inner periphery on
the small-diameter side is formed an oval hole 156a into which fit the
chamfers 112c 5 formed on the pinion gear 1l2. A female threaded component
1,56b is formed around the inner peripheral surface on the large-diameter
side. A large-diameter contact component 156c that is in contact with the
rollers 157 is formed around the outer peripheral surface on the
large-diameter 1o side, and an annular interlock groove 156d is formed
around the outer peripheral surface on the small-diameter side. A stop ring
167 is fitted into the interlock groove 156d. The stop ring l67 is disposed
on the rear end side of the support member 158, and the rearward movement
of the support 1s member 158 in the axial direction is restricted by this
stop 



ring 167. The rear end of the boss 135 of the rotor l03 hits the
large-diameter distal end of the inner ring 15b. Here again, in order to
prevent the electrolytic corrosion of the magnesium alloy rotor 103, a
holed cap 2o member l39 made of a synthetic resin is fitted to the rear end
of the boss 135 in contact with the inner ring 156. A disk component 139a
of this cap member l39 is disposed between the rear end surface of the boss
135 and the distal end of the inner ring 156, and the distal end of the
sealing -49   1 0 C I~ luuc member 165 is in contact with the outer
peripheral surface of a circular component 139b. This cap member l39
prevents electrolytic corrosion and also functions as a sealing member that
prevents liquids s from seeping in from the inner peripheral side of the
one way clutch 151. Specifically, when the cap member 139 is disposed
between the bass 135 and the inner ring l56, the cap member 139 is
compressed by the boss 135 as the boss 135 is squeezed by the nut 133,
forming a seal between the rear 1o end surface of the boss 135 and the
distal end surface of the inner ring 156. This cap member 139 also has the
function of stabilizing the sealing performance of the sealing member 165.
Specifically, if the distal end is in direct contact 1s with the outer
peripheral surface of the boss 135, then when the rotor 103 is fixed to the
pinion gear 1l2, the sealing of the sealing member 165 will be poor unless
the rotor 103 is properly centered. In view of this, fitting the cap member
139 and thereby centering the sealing member l65 2o ahead of time allows
the sealing performance of the sealing member 165 to be stabilized. A
cylindrical assembly bolt 169 is threaded into the female threaded
component 156b of the inner ring 156. The assembly bolt 169 is used so that
when the one-way clutch 25 151 is assembled, the one-way clutch 151 can be
fitted to -50   



~ o c ~ zooz the inner ring 156 and made into a unit which can be attached
in a single step. The sealing member 165 has a simple shape, such as that
of a ring, and is provided in order to restrict the forward 5 movement of
the outer ring 155 and the rollers 157 in the axial direction, and to
provide a watertight seal to the interior of the barrel 114. The sealing
member 165 is disposed in contact with the outer peripheral surface of the
cap member 139 and the inner peripheral surface of the 1o second
cylindrical portion 114b of the barrel 114. The sealing member 165 has a
metal reinforcing ring 165a in the form of a washer and made of a stainless
steel alloy or the like, and a seal component165b made of a synthetic resin
elastic material such as NBR, SBR, or silicone rubber and 15 molded so as
to envelop the reinforcing ring 165a. A lip component 65c is formed at the
distal end on the inner peripheral side of the seal component 165b. The lip
component 165c hits the outer peripheral surface of the inner ring l56 and
has a tapered cross sectional shape. The 2o sealing member 165 is
restricted in its forward movement in the second cylindrical portion 114b
by a retainer spring 66 fitted into the interlock groove 114d. The retainer
spring 166 is formed, for example, by bending an elastic metal wire into a
pentagon. This retainer spring 166 25 restricts the forward movement of the
sealing member 165 in -51   - 1 D C T 20UZ the axial direction, which in
turn restricts the movement of the entire one-way clutch l51 in the axial
direction. As shown in Fig. 6 and 8, the switch operating mechanism 152 has
a switching plate 16l disposed to the rear s of the support member 158
inside the barrel 114, an operating rod 162 disposed further to the rear in
the barrel 114, and an operating lever l63 linked to the rear end of the
operating rod 162. As shown in Fig. 8, the switching plate l61 is a
substantially disk-shaped member, and has 1o three engagement holes 161a
and an operating engagement component 161b. A tab 158d (Fig. 9j formed on
the back of 



the support member 158 engages the three engagement holes 161a, and a
protrusion 162a on the operating rod 162 engages the operating engagement
component 161b. 15 The operating rod 162 is supported rotatably within a
specific angular range, such as about 90 degrees, by the reel body 102a,
and is held at the rotational ends by toggle springs (not shown). Here, the
distal end component 162a of the operating rod 162 is eccentric from the
rotational 2o center and extends forward. A ring-shaped actuator 162b is
fitted to the distal end of this distal end component 162a, this distal end
component 162a passes through the fan-shaped second through hole 120b
formed in the stepped component 114c of the barrel 114, and the actuator
162b engages the 2s operating engagement component 161b. This distal end
-52   ,- 7 0 C ~ 2~,,~ component 162a passes through the second through
hole 120b formed passing through on the inner peripheral side from the
outer peripheral surface of the barrel 114, and is not exposed to the
exterior outward radially from the barrel s 1l4. Thus, the two through
holes 120a and 120b and the portions of the first cylindrical portion 114a
and the like that pass through the interior of the reel body 102a are a11
disposed on the inner peripheral side of the barrel 114, which has a
circular structure that is easy to seal 1o watertight, so the reel unit 102
can be effectively sealed with a simple structure by means of the sealing
member 165 with its simple ring-shaped structure. Also, with the unitized
portion of this reversing check mechanism 113, all of the constituent
members can be 15 attached in the axial direction, which aids automation of
assembly in the unitization. Operation of the Reel To cast, the bail 141 is
lowered to the line release position. This causes the first and second bail
support 2o members 140 and 142 to rotate in the same direction. During
casting, for example, the rollers 157 are moved to the operational position
by the operating lever 163 so that the rotor 103 will not reverse.
Specifically, moving 



the operating lever 163 in one direction moves the operating 2s rod 162 in
the same direction. The force of this movement -53   4 1 D C T app is
directly transmitted to the switching plate 161 by the protrusion 62a on
the operating rod 162, and is further transmitted to the rollers 157 via
the support member 158. This puts the rollers 157 in a state in which they
are able 5 to move to the operational position. Thus the forward rotation
of the rotor 103 is not obstructed. If the rotor 103 is rotated forward
(the line reeling direction) in this state, the rollers 157 will idle
between the outer ring 155 and the inner ring l56. If the rotor 103 is
rotated in the 10 other direction (the line winding-out direction),
however, the rollers 157 will engage between the outer ring 155 and the
inner ring 156, rendering them incapable of relative rotation. Here, since
the outer ring 155 is fixed to the reel unit 102 by the barrel l14, the
rotation of the inner 15 ring 156, that is, rotation in the direction of
the rotor (the direction in which the line is wound out), is prohibited.
When a cast is complete, the bail arm 134 is returned to the line reeling
position by rotating the handle l01 in 2o the line reeling direction and so
forth. This guides the line via the bail 141 to the line roller 144, from
where it curves and is guided to the spool 104. If in this state the tackle
snags on something or gets a bite from a fish, exerting tensile force on
the line, 25 because the reverse rotation of the rotor 103 is prohibited,
-54   ~~. ~ ocr Zooz the line roller 144 will be pulled forward and a
forward thrust force will act upon the rotor 103 in the axial direction.
When a forward thrust force acts upon the rotor 103, this thrust force is
transmitted to the pinion gear 5 112, and is then transmitted through the
pinion gear 112 to the bearing 116. The bearing 116, however, is restricted
in 



its movement ahead of the outer ring 116b by the restriction member 117, so
the thrust force is not transmitted from the bearing Z16 to the one-way
clutch 15l. zo If the operating lever Z63 is rotated in the opposite
direction from that mentioned above, the rollers 157 are moved to the
non-operational position by the same operation as above. In this state, the
rollers 157 cannot engage between the outer ring 155 and the inner ring
156. Rotation is of the inner ring l56 with respect to the outer ring 155
is therefore possible in both the forward and reverse directions, and the
rotor 103 is able to rotate in the line winding-out direction. When the
line is reeled in, if the handle 101 is zo rotated with the bail arm 134
lowered to the line reeling position, this rotational force is transmitted
to the pinion gear 112 through the handle shaft 110 and the face gear 111.
This rotational force transmitted to the pinion gear Z12 is transmitted
through the front 112a thereof to the rotor 103, 2s and the rotor 103
rotates in the line reeling direction. -55   - ~ o c r 2002 Meanwhile, the
threaded shaft 121 is rotated by the middle gear 123 that meshes with the
pinion gear 112, and the slider 122 that meshes with the threaded shaft 121
moves in the longitudinal direction. Accordingly, the spool shaft 5 115 and
the spool 104 move back and forth in the longitudinal direction, and the
fishing line guided by the bail 14l and the line roller 144 to the spool
104 is wound uniformly in the longitudinal direction around the outside of
the spool 104. to Even if a liquid such as sea water should seep in through
the gap between the rotor 103 and the spool 104 while the above operation
is being performed, or when the reel is being washed, it will be difficult
for the liquid to get into the barrel 114 because the sealing member 165 is
15 disposed at the distal end of the barrel 114. This means that the
reversing check mechanism 113 housed inside the barrel 114 is more
resistant to corrosion. Also, since it is also difficult for a liquid to
seep into the reel body 



102a from the barrel l14, the rotor drive mechanism 105 and 2o the
oscillating mechanism 106 are also more resistant to corrosion. other
Embodiments (a) As shown in Fig. 5, the annular protrusions 65d in contact
with the rollers 57 may also be formed on 25 the rear surface of the cover
member. In this case, -56   7 ~ ~ T 2002 movement of the rollers 57 in the
axial direction can be restricted, affording an increase in the
transmission efficiency of the one-way clutch 51 and allowing the noise
made by movement in the axial s direction to be suppressed. (b) In the
above embodiment, the cover member 65 doubled as a seal, but a sealing
member may instead be provided separately from the cover member 65. (c) In
the above embodiment, the rotation check to mechanism 13 could be switched
between and held in an operational position and a non-operational position,
but an ordinary, unswitchable roller-type one-way clutch may be used
instead. In this case, the rotor 3 cannot be rotated in the line winding is
out direction. (d) In the above embodiment, the restriction member 17 (the
restriction means) comprised a washer-shaped member, and was fixed to the
barrel 14 by the flat head screws 18, but may instead be fixed to the 2o
barrel 14 by a detachable stop ring, such as a C-shaped stop ring, or the
restriction means itself may be a stop ring. Furthermore, the heads of the
screws may be used to restrict the movement of the outer ring 16b of the
bearing 16.    - 1 0 C T 20Q2 (e) When the pinion gear 12 is designed to be
fitted from the inside of the reel body 2a, a ring-shaped 



restricting protrusion formed protruding to the inside of the barrel 14 may
be provided as the 5 restriction means, and the forward movement of the
bearing 16 may be restricted by this restricting protrusion. (f) As shown
in Fig. 11, the length of the inner ring 156 may be extended ahead of the
sealing member 165. to In this case, the lip component 165c of the sealing
member 165 is in contact with the inner peripheral surface of the inner
ring l56. Furthermore, an annular groove 156e may be formed at the front
end of the outer peripheral surface of the inner ring 1s 156, and an
assembly facilitating member 180 may be fitted during assembly. This
fitting of the assembly facilitating member 180 makes it easier for the
one-way clutch 151 to be installed as an integral unit inside the barrel
114 during assembly. 2o This assembly facilitating member 180 is removed
upon completion of assembly. (g) As also shown in Fig. 11, the annular
protrusions 165d in contact with the rollers 157 may also be formed on the
rear end surface of the sealing member 2s 165. In this case, movement of
the rollers 157 in -58   - 1 0 C T 2002 the axial direction can be
restricted, affording an increase in the transmission efficiency of the one
way clutch 151 and allowing the noise made by movement in the axial
direction to be suppressed. s (h) In the above embodiment, the operating
lever 163 was disposed to the rear of the reel body 102a, but it may
instead be disposed on the lower side of the reel unit (the side away from
the fishing rod). (i) In the above embodiment, the bearing 116 and the 1o
reversing check mechanism 113 were housed in the barrel 114, but just the
bearing 16 maybe housed therein, and a pawl-type reversing check mechanism
may be disposed outside of the barrel 114. Accordingly, with the present
invention in one aspect, 



15 even when a thrust force acts upon a bearing from the rotor via the
pinion gear, because the forward movement of the bearing is restricted by
the restriction means, this force will be received by the restriction means
and will not be transmitted forward from the bearing. Accordingly, even if
2o forward thrust force should act upon the rotor, it will not act upon the
one-way clutch of the rotation check mechanism provided ahead of the
bearing. With the invention in another aspect, because the opening in the
barrel is sealed with the sealing member, -59   - 1 0 C T 2002 liquid can
be effectively prevented from seeping in from the barrel by means of a
simple structure. While only selected embodiments have been chosen to
illustrate the present invention, to those skilled in the s art it will be
apparent from this disclosure that various changes and modifications can be
made herein without departing from the scope of the invention as defined in
the appended claims. Furthermore, the foregoing description of the
embodiments according to the present invention is 1o provided for
illustration only, and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents. -60   - 1 OCT 2D02
CLAIMS 1. In a spinning reel unit having a frontward barrel capable of
being sealed and provided with the bottom portion, a rotor drive 5 device
for line-reel-in driving the rotor in response to rotation of a handle
relatively supported on the reel unit, and for preventing reversing of the
rotor in the line winding-out direction, the spinning reel rotor drive
device comprising: a face gear for rotating in conjunction with rotation of
the 10 handle; a pinion gear disposed along a longitudinal direction offset
from said face gear and non-rotatable with respect to the rotor, for
meshing with said face gear; a bearing fitted to the barrel of the reel
unit for 15 rotatively supporting said pinion gear in the reel unit; 



and a reversing check mechanism for checking rotor reversal in the line
wind-out direction, the reversing check mechanism having a roller-type
one-way clutch changeable to allow or 20 check rotor reversal and fitted in
the internal circumference of the barrel such that it is non-rotatable, and
a switch control device for controlling the one-way clutch such that it
either prevents or allows rotor reversal, the switch control device
extending through the 25 bottom portion of the barrel from the inside of
the reel body. -61    , ~ O C l LUUL 2. In a spinning reel unit, a rotor
drive device for line-reelin driving the rotor in response to rotation of a
handle rotatively supported on the reel unit, and for preventing reversing
of the rotor in the line winding-out direction, the 5 spinning reel rotor
drive device comprising: a face gear for rotating in conjunction with
rotation of the handle; a pinion gear disposed along a longitudinal
direction offset from said face gear and non-rotatable with 10 respect to
the rotor, for meshing with said face gear; a bearing fitted on the front
of the reel unit for rotatively supporting said pinion gear in the reel
unit; restriction means provided on the reel unit for restricting forward
movement of said bearing; and 15 a reversing check-mechanism having a
roller-type one-way clutch provided frontward of said restriction means,
for checking rotor-reversal in the line wind-out direction. 3. A spinning
reel rotor drive device as set forth in claim 2, 20 said bearing being a
roller bearing having: an outer race fitted in the reel unit; an inner race
disposed to the inner circumferential side of said outer race and fitted to
said pinion gear; and a plurality of rolling elements disposed
circumferential 25 spaced apart between said two races and in contact with
said two races; wherein said restriction means restricts forward movement
of said -62  



~ o c r Q002 r.. outer race. 4. A spinning reel rotor drive device as set
forth in claim 2, wherein said one-way clutch has: 5 an outer member
non-rotatable with respect to the reel unit; an inside member disposed to
the inner circumferential side of said outside member and non-rotatable
with respect to said pinion gear; 10 a plurality of roller members disposed
between said outer and inside members, said outer and inside members being
configured such that said roller members are able to assume a biting-in
operational position in between the outer and inside members and an
idle-rolling non 15 operational position between the outer and inside
members; and a cover member disposed in frontward contact with said outside
member and axial immovable with respect to the reel unit, for covering said
outside member and said 20 roller members. 5. A spinning reel rotor drive
device as set forth in claim 2, wherein frontward the reel unit has a
barrel formed with a first cylindrical section, and a front-end open second
cylindrical 25 section formed forward of said first cylindrical section to
be larger diameter than said first cylindrical section; wherein said
bearing is fitted into said first cylindrical section, -63   - ~ c c T Zc~
z said one-way clutch is fitted into said second cylindrical section, and
said restriction means is a plate member fixed to a stepped portion formed
boundary-wise between said first 5 cylindrical section and second
cylindrical section. 6. A spinning reel rotor drive device as set forth in
claim 5, wherein said outside member is fitted non-rotatably into said 10
second cylindrical section; said inside member is rotatable relative to
said outside member and has axial extent by which either end protrudes from
said outside member; and said cover member is axially immovably fitted into
said 15 second cylindrical section toward the open end thereof 



from said outside member, and seals a gap between said inside member along
its outer circumferential surface and said second cylindrical section along
its inner circumferential surface. 20 7. A spinning reel rotor drive device
as set forth in claim 6, wherein an annular groove is formed in the inner
circumferential surface of said second cylindrical section toward the open
end; the spinning reel rotor drive device therein further comprising an 25
elastic stop member fitted in the annular groove for stopping said cover
member by restricting its axially forward movement. -64   - 1 0 C ~ 2Ciii2
8. A spinning reel rotor drive device as set forth in claim 6, wherein at
least part of said cover member is made from an elastic material inner
peripherally having a lip tapered in cross section and contact the outer
circumferenrial surface of said inside 5 member. 9. A spinning reel rotor
drive device as set forth in claim 8, wherein said cover member includes a
washer-shaped reinforcement ring made of metal, and a seal portion inner
peripherally having 10 said lip and made of an elastic substance and formed
enveloping said reinforcement ring. 10. A spinning reel rotor drive device
as set forth in claim 4, wherein said inside member has a component-fitting
portion to 15 which is detachably fitted an assembly-assisting member for
fixing said cover member on its inside-member side. 11. A spinning reel
rotor drive device as set forth in claim 6, wherein along said cover member
diametrically are annular 20 protrusions protruding toward said roller
members for contacting said roller members. 12. A spinning reel rotor drive
device as set forth in claim 5, the rotor having a boss portion fitted
non-rotatably front-endwise 25 to said pinion gear; wherein said outside
member is fitted non-rotatably into said second cylindrical section; -65
1 0 C ~~ ~,..~. said inside member is rotatable relative to said outside
member; and said cover member is axially immovably fitted into said second
cylindrical section toward the open end thereof 5 from said outside member,
and seals a gap between said 



inside member along its outer circumferential surface and said second
cylindrical section along its inner circumferential surface. 10 13. A
spinning reel rotor drive device as set forth in claim 4, wherein: said
one-way clutch further has a retaining member for retaining said plurality
of roller members spaced apart in the rotational direction between said
outside member 15 and said inside member, and an urging member for urging
said roller members toward the operational position; and said reversing
check mechanism further has an operating mechanism disposed clasping said
outside member on its opposite side from the cover member for moving said
20 plurality of roller members between the operational position and the
non-operational position by moving said retaining member in the rotational
direction. 14. A fishing-rod attachable spinning reel for winding fishing
25 line about a first axis substantially paralleling the rod by rotation of
a reel handle, the spinning reel comprising; a reel unit having a
distal-end open barrel formed - 66    ~ 0 C i 20u: frontward thereof; a
reeling spool fitted on said reel unit movably in the first axial
direction; an oscillating mechanism for shifting said spool back and 5
forth by rotation of the handle; a rotor fitted on said reel unit to be
rotatable about the first axis, for guiding fishing line onto said spool; a
rotor drive mechanism for rotating said rotor by rotation of the handle,
said rotor drive mechanism having a 10 pinion gear to which said rotor is
non-rotatably fitted, the pinion gear being supported in said barrel to be
rotatable about the first axis and being disposed passing from inside the
barrel into inside said reel unit; and 15 a sealing member for sealing the
open end of the barrel wherein the barrel is disposed concentrically with
the first axis. 15. A spinning reel as set forth in claim 14, further
comprising 20 a reversing check mechanism having: a roller-type one-way
clutch fitted inside said barrel and able to assume a reversing-allowed
state allowing rotation of the rotor in the reeling-in direction, and a
reversing-prohibited state prohibiting rotor reeling-in 25 rotation; and 



a switching handle for operating said one-way clutch from of the rearward
inner periphery of the barrel, and for -67   -1 0 C T 200 switching said
one-way clutch between the reversing allowed and reversing-prohibited
states. 16. A spinning reel as set forth in claim 15, wherein the one 5 way
clutch has: an outside member non-rotatably fitted to the inner
circumferential surface of said barrel; an inside member disposed on the
inner circumferential side of said outside member and non-rotatable with
respect to 10 said pinion gear; and a plurality of roller members disposed
between said outside and inside members, said outer and inside members
being configured such that said roller members are able to assume a
biting-in operational position in between the 15 outer-and inside members
and an idle-rolling non operational position between the outer and inside
members; and said sealing member is disposed in frontward contact with said
outside member and axial immovable with respect to 20 said barrel, for
covering said outside member and said roller members. 17. A spinning reel
as set forth in claim 16, wherein at least part of said sealing member is
made from an elastic material inner 25 peripherally having a lip tapered in
cross section and abutting on the outer circumferential surface of the
inside member. -68   - 9 OCT ~0,~ 18. A spinning reel as set forth in claim
16, wherein at least part of said sealing member is made from an elastic
material inner peripherally having a lip tapered in cross section and
abutting on the rotor. 5 19. A spinning reel as set forth in claim 16,
wherein the switching handle has: a switching portion retaining said
plurality of rolling members circumferentially spaced apart, disposed 



10 rotatively in said barrel for shifting said rolling members collectively
between the operational position and the non-operational position; a
handling portion fitted to the reel unit to be pivotable about an axis
parallel to the first axis, with one end 15 protruding outside said reel
unit and the other end passing from inside said reel unit toward the inner
periphery of said barrel; and an actuator provided on the other end of the
handling portion, for engaging said switching portion on the 20 inner
peripheral side of said barrel, and pivoting said handling portion to turn
said switching portion. 20. A spinning reel as set forth in claim 19,
wherein one end of the handling portion is in the form of a lever
projecting from the 25 rear of said reel unit. -69   ,~- 9 OC i ~Y~:_ 21. A
spinning reel as set forth in claim 19, wherein when the spinning reel is
attached to a fishing rod, one end of the handling portion is in the form
of a lever protruding from the reel unit in a direction away from the
fishing rod. 5 22. A spinning reel as set forth in claim 14, wherein the
oscillating mechanism has: a threaded shaft disposed parallel to the first
axis, having intersecting spiral grooves formed superficially 10 thereon,
and rotatively supported at its front end by said reel unit on the inner
peripheral side of said barrel; a slider engaging the spiral grooves and
supported by said reel unit to be longitudinally shiftable; and 15 a
rotation transmission mechanism for transmitting rotation of said pinion
gear to said threaded shaft. 23. A spinning reel comprising: a reel body
formed with a frontward open-ended barrel 20 housing; a pinion gear
rotatively fitted in the reel body and extending in a shaft protruding
axially from the barrel housing, for carrying a rotor non-rotatably
attached thereto; 25 a restriction means fitted into the barrel housing for
restricting axially forward shift of the pinion gear; a rotor-reversing
check mechanism fitted concentrically -70   ~ oc~ ~~~~ 



onto the pinion gear, axially forward of the restriction means, wherein
forward thrust acting on the pinion gear during spinning reel operation is
prevented from acting on the rotor-reversing check mechanism; and 5 a seal
fitted into the forward end of the barrel housing substantially flush with
the open end, for water-proof sealing the rotor-reversing check mechanism
wherein the barrel is disposed concentrically with the first axis. 10 24. A
spinning reel as set forth in claim 23, further comprising a bearing for
supporting the pinion gear shaft, disposed in the reel body forward-end
adjacent the pinion gear and rearward-end adjacent the restriction means;
wherein said restriction means 15 restricts axially forward shift of the
pinion gear via the bearing. -71  .AhF.AR.AR.AR.A y.A5Y.Ay
e.Ae.AfnR.AR.AR.A?.AR.A,.ASe.Ay.AR.A?.AR.AHe.A(?.A!,.A.AR.A?.Ay.Ae.A,.AY?.A
!?.AuR.AnR.A&?.AR.A,.A,.A3?.Ay?.A.A~3,.A[,.A
R.AYe.Ale.A?.A!e.A(?.A]3?.AF?.AE?.Ae.A3e.Ay?.A(3R.Ae.AnYR.An3R.A(,.A3e.AFR.
A,.A93.A`.AsF_.As.A;.Al9.A(Y.AsY.A9.A`5%1b~8s$;
VA|%_}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]c^a]caU]ca]caU]ca]caU]ca!,e/l+ b   Or9m  9 @ P
}xsnid_Z]ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]c(a]ca]cRa]ca!
:G}-lY1mKLR}xsnid_Y]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!N2o2i!ZFMO}xsnid_Y]caU]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!OUXZ#YE4M8s)KR^w1|wqlgb]X]c]ca]ca]ca]ca]caV]c(a]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca!
1hR ; w
!M!!!!6"o""""",#i####$X$$$%6%}xsnid_Z]c]]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]ca]ca!6%A%u%%%"&
_&&&&&'?'k'l't'''&(*(2(3(7(k((()))Z))))*|wrmhc^Y]c]]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]ca]ca]c
a]ca!*U*9+q+++,N,,,--J----------.H....4/q/////"0|wrmhc^Y]c]]ca]ca]ca]ca]ca]
ca]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]ca!"0]0001D1u111)2c2223S3Z3b3d3g3334M4445<5x555566s66|wrmhc^Y]c]]ca]
ca]ca]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!66$7_777778N888899N9999:C:~:::2;g;;;<Z<<<
=F=}xsnid_Z]c]]]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]ca]ca]ca]ca]ca]ca!F====)>`>>>>>>>>>2?k???@P@@@@2AnAAA
!BVBBBCzCCzupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]caU]ca]caU]ca]c^a]ca]ca]ca]ca]ca]ca]ca!CCD[DcDhDDDD;
ErEvEwEEEFVFFFFFG@GyGGG(HcHHHIIIII}xsnid_Z]]c]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]ca]ca]ca]ca]ca]ca!IIJJG
JqJJJKUKKKLAL|LLLMFMMMM+NjNNNOIOQOYO^OOOO}xsnhc^Y]]]ca]ca]caU]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]c
a]ca]ca!O5PsPPP&Q`QQQRKR`RRRS/S0SJSSST=TuTTTTTUU:UtUUUU}wrmhc^Y]]]ca]ca]ca]
ca]ca]caU]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!UUU+V_VVVWEWWWWXTXXXY*Y0Y7Y8Y>YvYYY'Z/Z>ZQZRZ{ZZZZ}xsnid_Z]
]]]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]ca]ca]ca]ca]ca]ca!ZZ[T[g[h[v[[[
\_\\\]>]}]]]/^j^^^_W_____`-`^```a}xsnid_Z]]]]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]ca]ca]ca]ca]ca]ca!aMaaab
;bpbbbbbcTcccccccc=dxdddddeZebedeoeeef}xsmhc^Y]]]ca]ca]ca]caU]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]ca]ca!f
<fufff!gWg|ggg#hZhhhiLiiij:jrjjjjjjk?kykkk!lXll|wrmhc^Y]]]ca]ca]ca]ca]ca]ca
]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!lllm[mmm nMnnno:oyooo%p\ppppp
q\qmqqqrOrrrrrs}xsnid_Z]]]]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]ca]ca]ca]ca]ca]ca!sCs|sss+t\tttuLu]u_uuuu/
v7v9vGvvvvwKwwwwww6xlxmxtx|wrmhc^Y]]]ca]ca]ca]ca]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]ca]ca]ca!txxxyXyyyz9zq
zzz${W{{{{{{{{|X||||}J}}}~;
~r~~{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]caU]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!~~N;
r@HKMQSV5lVL{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]
caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!LtZcQem{.12[GLN}xsnid_Z]]]
]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]ca]ca]ca]ca]ca]ca!:w.8;
EGi)37XYfo{vqkfa\Wnid_Z]]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]ca
U]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]c^aV]ca
os#%58My|7sYztojd_ZUnid_Z]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]
caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca <@H0;
@HXrtytoid_YTnid_]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]
ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca ),BNRqtz
#-0Z~ztojd_YTnid_]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]
ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca +/NQT~
$?_cvz}xsmhb]Wjd_YTnid_]cU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]
ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca/2BEY]jm5o}wrmhc^XS
ni]caU]ca]ca]ca]ca]ca]caU]ca]ca]c(a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca  ).1>AEIcf;
?TY]koytnid^YTni]]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]
ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca
BLPcgvz}+e>CG~zupje_ZUni]]]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]
caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca ~I,.CFh
@ytojd_YTni]]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]c(a]ca
@CThl|:>MP|wrlga\Wjd_YTni]]c]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca9jmuz{U}|vqlfa[V
ni]]]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]c
a]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca
>AFvy}2CGUXytoje_ZTni]U]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca
]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca
X^_l!"<=EF]`}{vqkf`[Vni]U]]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]c
a]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca /M`cux0;
?RUltvx59=szupke`[Vni]U]]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]c
a]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca
"DI0mpt15Szupje`ZUni]U]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]caU
]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca SWmp
HHef1JMix{}xrmhb]Xni]U]c]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU
]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca JMU)[)8;
_Kzupje`[Vni]U]]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]
caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca
KS+.W,0>AD\_osytoid^YSniU]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca
]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca s}
,hCFPztoje_ZTniUU]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]
ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca $'6q8Meh~
!{upje`ZUniUU]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]c
a]caU]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca
!$2eux,/LRWhl~xsmhb]Xje`ZUniUU]c]ca]caU]ca]caV]ca]caU]ca]caU]ca]caU]ca]caU]
ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca!%8t'03MQdFK{
upke`[UniUUU]ca]ca]ca]c^a]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]c
aU]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca
,LOSTd~EHL`c{upkf`[VniUUU]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca
]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca
'(6`enx|.19VYty|*-Ezuoje`ZUniUU]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU
]ca]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca
EHae|(+LOa,]gkzupkfa\VniUU]U]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca
]ca]caU]ca]ca]c^a]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca ";>_"*-14U?Bw
(~ytojd_YTniU]caU]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]c
a]ca]ca]caU]ca]ca]c^aU]ca]ca]caU]ca]caU]ca]ca
(*5KNp+/VX[^8`cszuoje_ZUniU]]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]
ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca #IL[),cE
,{vqlgb\WniU]]]caU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca
]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca ,0Nos\
47D(?B]!|wqlgb]XniU]]]]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]
ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca !$7;DVYx{~ T9W[s
{vqkf`[UniU]U]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca
]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca
;?UX"/1:x=DI~xsnid_ZTniUU]ca]ca]ca]ca]ca]ca]caV]ca]caU]ca]ca]ca]caU]ca]caU]
ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca
IUYabu$'+^fiqBCI[aot|wrmhb]WniUU]U]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]c
a]ca]c aU]c a]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca
t).8rw%*Hzuojd_ZTniUU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]
ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca (Rrv
%*59tA|{vqlfa\VniUU]U]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]c
a]caU]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca
)HLc.3MR=CUZu~ytnic^XSni]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca
U]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca
u|#'LP5\^t|',|vqlga\Vni]cU]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca
,<@d!KPTZ_rv@EX~ytnic^XSni]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]
caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]ca
X]qux!&/SWiEKz~xsnhc]XSni]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca
U]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca
$+3BIM+AGW\iytoid^YTni]]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]c
aU]ca]ca]c*a]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca %*UX] 



(.EIa}xsmhb]Xid^YTni]]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]
caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca<BP-f7QUjn{vpkf`[Uni]
]U]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]c
a]caU]ca]caU]ca]ca]caU]ca]caU]ca
n$38TY]"#Ejp~ysnid_YTni]]caU]ca]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]
ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca (26EI]bg;
@MQ}xrmhb]Wid_YTni]]cU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]c
a]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caQuy}-2:<ACimz~xsnhc^XSn
i]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]c aU]c a]c
a]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca #.kuy9=HMU
)~xsnhc]Xhc^XSni]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]c
aU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca).=DHeiwzHptx}~ysnhc^XSni]
caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]c
aU]ca]ca]caU]ca]caU]ca]ca]caU]ca
9=rvz!<QVdhnztojd_YTni]]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca
nou%+/9<dh}FJko~ysmhb]Wjd_YTni]]cU]ca]caU]ca]ca]c^aU]ca]ca]caU]ca]ca]caU]ca
]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]cao}0ey}%DIbz
upje`ZUni]]]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU
]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca
-48TXg,GLhzOThmzuoje`ZUni]]]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]
caU]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca /l
$<DEZ^sX{vqlfa\Vni]]]U]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]
caU]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca
#^4gCGN5q}wrmhc]Xni]]]U]]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca
]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca Z^lq9p   & [
-2C{vpkfa[Vni]]]]caU]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca CGL~-7;mrw H R V
ytojd_ZTni]U]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca
U]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca
3pxzPzuojd_ZTni]U]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]c
aV]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca
)-9=TYy16k"Y`d~ysnhc^XSni]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca
U]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca
"\8KOp!8=PTW|vqlga\Wni]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]
ca]ca]ca]c&aU]c&a]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca
5:A},6:cJin{upkf`[Uni]U]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]caU]c
a]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca (goqs~ *.DH]uy
!|wqlfa\Vni]UU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]
ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca
!CIM|+1BG\`h@ty~ytoid_ZTni]U]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]
ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]ca y|-GLj~.8=di
9 > B
|wrmgb\Wni]U]]caU]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]caU
]ca]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca B G O     !5!U!Y!s!!!!
"B"""""""""#*#.#2#6#W###|wqlfa\Vni]U]U]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]
c^a]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca
#####$?$F$J$|$$$$$$$$$$%%#%:%?%{%%%%%%)&e&x&{vpke`[Vni]U]]ca]ca]caU]ca]caU]
ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU
]ca]ca]ca]ca
x&}&&&&&'R'w'{'''''''(6(B(h(l(x(((+)M)R)))***Q*|vqlgb]Xni]U]]]ca]c*a]ca]ca]
ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]c
a]caU]ca]caU]ca
Q*****+2+6+9+u+++++++,,/,3,N,,,,--(---6-K-O-n-r-{vpkf`[Uni]UU]ca]caU]ca]ca]
caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca
U]ca]ca]ca]ca]ca
r-u------,.i.../\///////0(0,0P0T0Z000000011~ysnhc^Yni]UU]c]ca]ca]caU]ca]caU
]ca]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]
ca]ca]ca]ca 1
1!1%12161?1z1111111132p2222222223Y3333333~ytoid^YSniU]ca]caU]ca]caU]ca]ca]c
a]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]caU
]ca]caU]ca 333344(4X4\4_444444445?5t5555(6Y66667
7!7S777~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca
]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca!77848d8888/9Q9U9W9Y9d9999::+:
`:::::;
;?;r;;;;;ytojd_Zje`[V]]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]
ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
;;;<<<2<6<=<i<<<<<<<=%=)=4=Q====">*>9>m>>>>>?|wrmhb]Xje`[V]]]ca]caU]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca
]ca]ca]caU]ca
?8?l???@9@j@@@@>A'BfBBBB,C4CCCCCCDQDDDD3EqEEEEE}xsnid_Z]]]]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]ca]ca]c
a]ca]ca!EEFFF^FFFGSGGGGH:HuHvHHHH$I_IIIJ9JsJJJJJJJFK|wrlgb\W]]]caV]ca]ca]ca
U]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]caU]ca!FKIKJKKKK*L2LhLLLM MM@M|MMMMMN#N$NONNNOO
OTOOOOO}xsnid_Z]]]c]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]ca]ca!OOPP"P/P3P?P~PPPQ
QQSQQQRRRRR(S]SpSSSS-TTTTTT{vqlgb]W]]U]c*a]c*a]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]caU]ca]c(a]caU]ca]ca]ca!TU/UHUU
UU)V1VgVVVVVVWOWWWW1X2XCXFXXXXYIYYYYYY}xsnic^Y]]U]]ca]caU]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]ca]ca]ca]c*
a!YYYdZZZZZZ,[m[[ \J\\\\\;]u]]]^Q^q^^^^^^^^^^|wqlfa\W]]]ca]ca]c aU]c a]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]caU]ca!^_
_X______2`6`7`K````a>ayaaaaa!bUbbbb2crccccc}xsnid_Y]]]U]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]ca]ca]c
a]ca!ccdWddddddaeefflfvfffgg:hKhhhhhhhi/iniiiii{vqlgb]X]]]]ca]ca]ca]ca]ca]c
a]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!ijjjQjjjjjkJkOkPkkkkkkk0ljlzlllBmSmTmzmmmmmmmn}wrmgb]X]]]]ca]ca]c
aU]ca]ca]caU]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!nTn_nannnnno
o!oQoooooopRppppqIqzqqqrr!r2rs!ss}xrmhc^Y]]]]]ca]ca]ca]ca]caU]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]ca!sssQ
tYttttu-umunuuuuu1v:vtvvvvvvvv.wfwwwx<xhxx{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]ca]
ca]c(aU]c(a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!xxxyyyyymunuuuuu1v:vtvvvvvvvv.wfwwwx<xhxx{vqlgb]X]]]]ca]ca]ca]ca]ca]
ca]ca]ca]c(aU]c(a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]c
a]ca]ca]ca]ca1b~cEz10% U&'()- :10% U&'()-y10% U&'()-`s10% 



U&'()- 9s3 10%UU&'()- L$F&*10%Y"UY"U&'()-38s$iK-10% U&'()- l"10% U&'()-S
10% U&'()-& 10% U&'()-!10% U&'()-10% U&'()-#10% U&'()-$;VA|iK-L* 10%
U&'()-3(:!10% U&'()-&'!10% U&'()-#$10% U&'()- !10% U&'()-10% U&'()-M10%
U&'()-|%_iK-y&9#10% U&'()-7 10% U&'()-410% U&'()-2 10% U&'()-0 10%
U&'()-.:!10% U&'()-f,10% U&'()-,eiKy&9#10% U&'()-S10%H&'()-&
10%H&'()-'10%H&'()-310 U10 U10 U#f>10% U&'()-s;10% U&'()-/liK*
10%HH&'()-F&!10%H&'()-10%H&'()-!10%H&'()-M!10%H&'()- G10%H&'()- 910%H&'()-+
b   OrfH*&10%H&'()-#&!10%H&'()-!10%H&'()-!10%H&'()-!10%H&'()-
Ys10%HH&'()-3Yf#10%H&'()-r9miK-4!10%H&'()-2&!10%H&'()-
010%H&'()-l.10%H&'()-S,10%H&'()-9*10%H&'()-  (10%H&'()-  9 



= > ? @ P  iK4!10%H&'()- &10%'o&'()-(10%'o&'()- 10H10H10H;
10%H&'()-910%H&'()-6 10%H&'()-   :G}iK-K,& 10%'o&'()-, 10%'o&'()-
10%'o&'()-`F10%'o&'()-,!10%'o&'()-, !10%'o&'()-,S 10%'o&'()--lYiK-K#z
10%'o&'()-,!'!10%'o&'()-,!10%'o&'()-, 10%'o&'()-,s
10%'o&'()-Yg#10%'o&'()-@:!10%'o&'()-1miK-K 2
10%'o&'()-,0:10%'o&'()-.$10%'o&'()-,f,'!10%'o&'()-,9* 10%'o&'()-,
(@10%'o&'()-&10%'o&'()-R}siH 2 10%'o&'() (10%hh&'()-10'o10'o10'oL;
10%'o&'()-9z#10%'o&'()-610%'o&'()-,4'!10%'o&'()-N2oiK-H!10%t&'()-F10%t&'()-
!10%t&'()-l10%t&'()-
`10%t&'()-S&!10%t&'()-&l10%t&'()-o2ifH*!`10%t&'()-10%t&'()-M10%t&'()- F!10%
&'()- Yf#10%t&'()- @M10%t&'()-&S10%t&'()-!ZiK-610%t&'()-4
10%t&'()-2!10%t&'()-0m10%t&'()-.10%t&'()-&
10%t&'()-F##10%t&'()-FJKLMZfH610%t&'(),10%t&'()- 10%t&'()- 9'
10%mm&'()-10t10t10t;10%t&'()-9G"10%t&'()-#YEiK-Hf 10%t&'()- 10%t&'()-
10%t&'()-!10%t&'()-L!10%t&'()-10%t&'()-Y  10%t&'()-E4MiK-H%
10%t&'()-#f#10%t&'()-!l 10%t&'()- 10%t&'()-y!10%t&'()-L
10%t&'()-43"10%t&'()-8s)KiK-H4`10%t&'()-2!10%t&'()-s0f
10%t&'()-F.z#10%t&'()-@, 10%t&'()-&*
10%t&'()-'!10%t&'()-KOPQR^wfH4`10%t&'()Y !10%t&'()- , 10%t&'()-l 10%t&'()-
f&Y10%hh&'()-10t10t10t;
10%t&'()-1hRiK-H3"10%t&'()-10%t&'()-L10%t&'()-!10%t&'()-L10%t&'()-10%t&'()-
s910%t&'()-R ; w   dE-H3"10%t&''
10%t&'()-%l10%t&'()-#!10%t&'()-!&!10%t&'()- 10%t&'()-9l%10%t&'()-
!M!!!!6"dE-H3"10%t&'4!10%t&'()-2 10%t&'()-`010%t&'()-F."10%t&'()-
,,10%t&'()-*10%t&'()-6"o""""""""_@3"10%!10%&'()-!& 10%{{&'()-3 10t 10t 10t;
10%t&'()-8@10%t&'()-6 10%t&'()-",#i###$X$dE_@3"10%!10%&'()-
10%&'()-Y"10%&'()-'!10%&'()-l !10%&'()-@m10%&'()-X$$$%6%A%u%dE_@3"10%
10%&'()-y10%&'()-`S10%&'()- Y'!10%&'()-
,10%&'()-F10%&'()-u%%%"&_&&&dE_@3"10% @,10%&'()-&*10%&'()-(!10%&'()-%
10%&'()-#t10%&'()-!!10%&'()-&'?'t'''&(dE_@3"10%y9"10%&'()-610%&'()-4!10%&'(
)-2@10%&'()-0 10%&'()-yY.M!10%&'()-&('((()(*(7(k(((~_@3"10% 10%:&'()-S
10%:&'()-910%:&'()-!&10%..&'()- 10 10 10;10%&'()-()Z))))*dE~_@3"10%
,@10%:&'()-10%:&'()-!10%:&'()-!10%:&'()-9z#10%:&'()-!10%:&'()-*U*9+q+++,aB~
_@3"10%,9* 10%:&'()- (10%:&'()-%`10%:&'()-#
10%:&'()-!ls'$10%]]&'()-FFZ"10%:&'()-,N,,,--J-dE~_@3"10%
610%:&'()-410%:&'()-2!10%:&'()-0
10%:&'()-l.:!10%:&'()-S,10%:&'()-J---------bC3"10%910%&'()-Y'10%&'()-M0L'10
%&'()-l 10: 10: 10:9;10%:&'()-9$10%:&'()--.H....4/dEbC3"10%
10%&'()-10%&'()-!10%&'()-!10%&'()- 



10%&'()-f-10%&'()-4/q///"0]00aBbC3"10%'!10%&'()- 10%&'()-!- 10%UU&'()-
ylg#10%&'()-@ 10%&'()-&!10%&'()-001D1u111dEbC3"10%S,:!10%&'()- 9*!10%&'()-
(10%&'()-&`10%&'()-y$S#10%&'()-!!10%&'()-1)2c2223S3dEbC3"10%f&9$10%&'()-6
10%&'()-4!10%&'()-210%&'()-010%&'()-f.!10%&'()-S3W3X3Y3Z3g3334~_@3"10%
'!10%t&'()-f10%t&'()-9:10%t&'()-!&10%rr&'()- 10 10 10;
10%&'()-4M4445<5x5dE~_@3"10%@&!10%t&'()-&10%t&'()-!10%t&'()-&!10%t&'()-#10%
t&'()-!10%t&'()-x555566s66dE~_@3"10%$$10%t&'()-!!10%t&'()-
10%t&'()-Y10%t&'()-!10%t&'()-$10%t&'()-66$7_7778dE~_@3"10%0:!10%t&'()-.z#10
%t&'()-f,10%t&'()-L* 10%t&'()-3( 10%t&'()-&10%t&'()-8N88889999dYNC3"10% 10t
10t 10t;-10%t&'()-&9Z"10%t&'()-610%t&'()-4
10%t&'()-2&!10%t&'()-99N9999:dEYNC3"10% & 10%`&'()-10%`&'()-
10%`&'()-S&!10%`&'()-9 10%`&'()-&10%`&'()-:C:~:::2;g;dEYNC3"10%
s@10%`&'()-YF"10%`&'()-@ 10%`&'()-&!10%`&'()- 10%`&'()-!10%`&'()-g;
;;<Z<<<dEYNC3"10%  (9!10%`&'()-& 10%`&'()-#y#10%`&'()-!
10%`&'()-&!10%`&'()-!10%`&'()-< =F====)>dEYNC3"10%
410%`&'()-210%`&'()-010%`&'()-.!10%`&'()-f,
10%`&'()-9*9!10%`&'()-)>`>>>>>>>>bC3"10%9!10%M&'()-9'10%M&'()- 10` 10` 10`;
@10%`&'()-9$10%`&'()-710%`&'()->2?k???@P@dEbC3"10%,
10%M&'()-!10%M&'()-Lm"10%M&'()- y10%M&'()-,
G10%M&'()-f!10%M&'()-P@@@@2AnAAaBbC3"10%'$10%ME&'()-'!10%M&'()-!Y10%%%&'()-
3l$10%M&'()-@`10%M&'()-&
10%M&'()-AA!BVBBBCdEbC3"10%f,-10%M&'()-9*10%M&'()-3(!10%M&'()-&@10%M&'()-#"
10%M&'()-!!10%M&'()-CzCCCD[D`DaDbDdE:/ 10M 10M;-10%M&'()-9y#10%M&'()-6
10%M&'()-410%M&'()-2:10%M&'()-.$10%M&'()-bDcDhDDDD;ErEuV7/
10M10%H&'()-f!10%H&'()-,l 10%H&'()-@SL10%H&'()-S&10%H&'()-!(10%HH&'()-
10MrEEEFVFFFdE7/
10Mfs!10%H&'()-Yf#10%H&'()-S,10%H&'()-S10%H&'()-S!10%H&'()-S`10%H&'()-FG@Gy
GGG(HdE7/ 10MS (10%H&'()-S& 10%H&'()-#$10%H&'()-S!
10%H&'()-S@10%H&'()-S10%H&'()-(HcHHHIIIIdE7/ 10MS4m10%H&'()-S2
10%H&'()-@0,10%H&'()-.L!10%H&'()-SS, 10%H&'()-SL* 10%H&'()-IIIIIJJJGJ_@
10M@L10%'o&'()-!0&'10%oo&'()- 10H 10H 10H&;
-10%H&'()-9"10%H&'()-f6m10%H&'()-GJqJJJKUKKdE_@ 10M,
!10%'o&'()-@10%'o&'()-`"10%'o&'()-@10%'o&'()-
10%'o&'()-,y10%'o&'()-KKLAL|LLLdE_@ 10M,10%'o&'()-,!10%'o&'()-,
10%'o&'()-l"10%'o&'()-,S10%'o&'()-,9 10%'o&'()-LMFMMMM+NdE_@
10M,f,!10%'o&'()-,`*:10%'o&'()-,3(-10%'o&'()-@&!10%'o&'()-$T#10%'o&'()-
!10%'o&'()-+NjNNNOIONOOOPOdE:/ 10'o 



10'o;-10%'o&'()-, 710%'o&'()-,510%'o&'()-,2z
10%'o&'()-0,90Z10%'o&'()-m.#10%'o&'()-POQO^OOOO5PsPuV7/ 10's"10%\&'()-@f
10%\&'()-Y 10%\&'()-@@10%\&'()-@&!10%\&'()-!l(10%\\&'()- 10'osPPP&Q`QQQdB7/
10's!` 10%\\&'()-33&!10%\&'()-S
10%\&'()-@!10%\&'()-S!10%\&'()-@l10%\&'()-QRKR`RRRSdE7/
10's!S(m10%\&'()-S%!10%\&'()-#3"10%\&'()-@!,10%\&'()-S!10%\&'()-@y10%\&'()-
SJSSST=TuTdE7/ 10's!@410%\&'()-@2
10%\&'()-@s0!10%\&'()-Y.f#10%\&'()-S,,!10%\&'()-S*!10%\&'()-uTTTTTTTU:U_@
10'10%:&'()-!0'10%==&'()- 10\ 10\ 10\;
-10%\&'()-9Z"10%\&'()-,6!10%\&'()-:UtUUUU+V_VdE_@ 10'10%:&'()-f
10%:&'()-9z#10%:&'()-10%:&'()-Y 10%:&'()-@ 10%:&'()-_VVVWEWWWaB_@ 10'
10%:&'()-y 10%:&'()-!lLz
10%&'()-G3'!10%:&'()-&!10%:&'()-10%:&'()-WWXTXXXYdE_@
10'@,!10%:&'()-*:10%:&'()-'10%:&'()-%!10%:&'()-#!10%:&'()-!10%:&'()-Y>YvYYY
'Z,Z-Z.ZdE:/ 10: 10:;-10%:&'()-6 10%:&'()-4 10%:&'()-2!10%:&'()-9010%:&'()-
Y."10%:&'()-.Z/Z>Z{ZZZ[T[xY:/ 10:`!10%\&'()-@10%\&'()-
s10%\&'()-@f10%\&'()-@&!10%\&'()-`'10%\&'()- 10:T[v[[[ \_\\dB:/ 10:!s
10%\\&'()-3YS#10%\&'()-@@
10%\&'()-@&!10%\&'()-s10%\&'()-@L10%\&'()-\\]>]}]]]dE:/ 10:!@ (!10%\&'()-@%
10%\&'()-#S#10%\&'()-@!`10%\&'()-,10%\&'()-@!10%\&'()-]/^j^^^_W_dE:/
10:!S4y 10%\&'()-@2&!10%\&'()-@0!10%\&'()-. 10%\&'()-@S,f 10%\&'()-@L*
10%\&'()-W________`bC 10:!910%M&'()-`'10%M&'()- 10\ 10\ 10\;
-10%\&'()-&9:!10%\&'()-@6@10%\&'()-`-`^```aMadEbC
10:!!10%M&'()-!10%M&'()-9- 10%M&'()-!10%M&'()-  10%M&'()-fM10%M&'()-Maaab;
bpbbdEbC 10:!m10%M&'()-@10%M&'()- 10%M&'()-l$10%M&'()-@!10%M&'()-
10%M&'()-bbcTccccdEbC
10:!f,!10%M&'()-L*10%M&'()-3(10%M&'()-&10%M&'()-#10%M&'()-!!10%M&'()-c=dxdd
deZedEbC 10:!&9m"10%M&'()-7!10%M&'()-410%M&'()-
2T10%M&'()-0!10%M&'()-."10%M&'()-Ze_e`eaebeoeeef~_@ 10:
10%:&'()-f10%:&'()-9&!10%:&'()-!0 (10%==&'()- 10M 10M 10M;
-10%M&'()-f<fufff!gWgdE~_@ 10:@10%:&'()-&10%:&'()-m10%:&'()- 10%:&'()-L
10%:&'()- 



10%:&'()-Wg|ggg#hZhhdE~_@ 10:##10%:&'()-!`10%:&'()-`10%:&'()-10%:&'()-
s10%:&'()-Y10%:&'()-hhiLiiijdE~_@
10:0'!10%:&'()-l.Z"10%:&'()-S,'!10%:&'()-9* 10%:&'()-, (!10%:&'()-,&
10%:&'()-j:jrjjjjjjjdYNC 10: 10: 10: 10:;
10%:&'()-&9$10%:&'()-7'!10%:&'()-410%:&'()-,210%:&'()-jk?kykkk!ldEYNC 10: -
10%t&'()-10%t&'()-l 10%t&'()-@
10%t&'()-&10%t&'()-0s'10%t&'()-!lXllllm[mdEYNC 10: `!10%t&'()-
F#10%t&'()-,10%t&'()-@10%t&'()- 10%t&'()-M10%t&'()-[mmm nMnnndEYNC 10:
'!10%t&'()-%!10%t&'()-##10%t&'()-! 10%t&'()-!10%t&'()-y
10%t&'()-no:oyooo%pdEYNC 10: 4 10%t&'()-2
10%t&'()-s010%t&'()-l.f#10%t&'()-@, 10%t&'()-&*10%t&'()-%p\ppppppppbC
10:9!10%\&'()-`(10%\&'()- 10t 10t 10t;-10%t&'()-9 10%t&'()-610%t&'()-p
q\qmqqqrdEbC 10:y!10%\&'()-10%\&'()-t10%\&'()-10%\&'()-y
'!10%\&'()-yf10%\&'()-rOrrrsCs|saBbC 10:yZ10%\&'()-y!10%\&'()-!"10%\\&'()-
9lS#10%\&'()-S10%\&'()-&!10%\&'()-|sss+t\tttdEbC
10:Sf,&!10%\&'()-yL*10%\&'()-@3(10%\&'()-f&10%\&'()-9$"10%\&'()-!!10%\&'()-
tuLuuuu/vdEbC 10:&9"10%\&'()-S 7
10%\&'()-S410%\&'()-S2m10%\&'()-f0!10%\&'()-.#10%\&'()-/v4v5v6v7vGvvvvbC
10:  10%:&'()-310%:&'()-` 10%:&'()-'10%:&'()- 10\ 10\ 10\;
-10%\&'()-vwKwwww6xdEbC 10:f10%:&'()-L 10%:&'()- !10%:&'()-,z
10%:&'()-L!10%:&'()-M10%:&'()-6xtxxxyXyydEbC 10:$!10%:&'()-,!'!10%:&'()-
10%:&'()-10%:&'()-10%:&'()-"10%:&'()-yyz9zqzzzdEbC 10:0
10%:&'()-.$10%:&'()-y,10%:&'()-`*@10%:&'()-F(`10%:&'()-,&
10%:&'()-z${W{{{{{{{dYNC 10: 10: 



10: 10:;10%:&'()-99"10%:&'()- 7@10%:&'()-4 10%:&'()-210%:&'()-{{|X||||dEYNC
10: `  10%'o&'()-@!10%'o&'()-, :!10%'o&'()-, 10%'o&'()-,`z
10%'o&'()-0(10%'o&'()-|}J}}}~;~dBYNC 10:! 10%oo&'()-
z#10%'o&'()-@f!10%'o&'()-,L:!10%'o&'()-@310%'o&'()-10%'o&'()-;~r~~~NdEYNC
10:!@Y(!10%'o&'()-@@&!10%'o&'()-&$"10%'o&'()-!10%'o&'()-@Y10%'o&'()-@`10%'o
&'()-;rdEYNC 10:!510%'o&'()-@2Y10%'o&'()-@0`10%'o&'()-.:!10%'o&'()-@,
10%'o&'()-@s* 10%'o&'()-@EFGHVbC 10:!&10%:&'()-&'10%:&'()-F 10'o 10'o
10'o<,10%'o&'()-L9!10%'o&'()-@ 710%'o&'()-5ldEbC 10:! 10%:&'()-10%:&'()-9
10%:&'()-10%:&'()-l 10%:&'()-S10%:&'()-VLaBbC
10:!10%:&'()-:!10%:&'()-!sY"10%&'()-3Y$10%:&'()-,
10%:&'()-:!10%:&'()-LtZcdEbC 10:f,Z10%:&'()-9* 10%:&'()- (10%:&'()-&
10%:&'()-#z#10%:&'()-!10%:&'()-cQedEbC 10:&9-10%:&'()- 6310%:&'()-
410%:&'()-,2G10%:&'()- 010%:&'()-.10%:&'()-ejklm{~_@ 10:
`10%:&'()-f10%:&'()- &10%:&'()-!&10%33&'()-, 10: 10: 10:;-10%:&'()-.[dE~_@
10:@10%:&'()- 10%:&'()- 10%:&'()-10%:&'()-9@ 10%:&'()-10%:&'()-GdE~_@
10:#@10%:&'()-!10%:&'()-,10%:&'()- 10%:&'()- s10%:&'()-Y#10%:&'()-:w.dE~_@
10:L0 "10%:&'()-G.#10%:&'()-S,!10%:&'()-9*!10%:&'()-
(10%:&'()-&10%:&'()-.ixmb@ 10:!`'10%33&'()- 10: 10: 



10:;-10%:&'()-6 10%:&'()-4:!10%:&'()-2:!10%:&'()-)fMdEmb@ 10:!
10%:&'()-9y10%:&'()-`:!10%:&'()-3 !10%:&'()-!10%:&'()- 10%:&'()-M7saBmb@
10:!f:!10%:&'()-!L10%&'()-Z $10%:&'()-10%:&'()-,!10%:&'()-,10%:&'()-sYdEmb@
10:!*!10%:&'()-,':!10%:&'()-% 10%:&'()-#"10%:&'()-!
10%:&'()-,10%:&'()-H0dEmb@
10:!,610%:&'()-4!10%:&'()-2M!10%:&'()-s0s10%:&'()-F.!10%:&'()-,,
10%:&'()-0@EFGHXbC 10:!@@ 10%\&'()-10%\&'()-`'10%\&'()- 10: 10: 10:;
,10%:&'()-810%:&'()-Bz#dEbC 10:!@9!10%\&'()-@10%\&'()-@
10%\&'()-s10%\&'()-@s&!10%\&'()-@Y &!10%\&'()-#ZTdEbC 10:!@!
10%\&'()-@L!10%\&'()-ys10%\&'()-@`10%\&'()-F!10%\&'()-S,M10%\&'()-T?zdEbC
10:!Y.'$10%\&'()-@@,
10%\&'()-@9*`10%\&'()-@(10%\&'()-@%!10%\&'()-#$10%\&'()-/jdE:/ 10\ 10\;
@10%\&'()-9'!10%\&'()-@69!10%\&'()-@49!10%\&'()-@2!10%\&'()-@010%\&'()-5oxY
:/ 10\s#10%'o&'()-SY10%'o&'()-@ 9!10%'o&'()-@f
10%'o&'()-@9!10%'o&'()-'10%'o&'()- 10\)cTdE:/
10\sS!10%'o&'()-l$10%'o&'()-SS9!10%'o&'()-S910%'o&'()-@
10%'o&'()-S&!10%'o&'()-TB}dE:/ 10\sS3(
10%'o&'()-S&9!10%'o&'()-$!10%'o&'()-S!!10%'o&'()-S 10%'o&'()-S
10%'o&'()-+eaB:/ 10\S49!10%'o&'()-,2M!10%'o&'()-!&L010%oo&'()-Z.
10%'o&'()-Sy, 10%'o&'()-@`*10%'o&'()-G~_@ 10\,&!10%\&'()-!'Y10%\\&'()-
10'o 10'o 10'o;-10%'o&'()-99310%'o&'()-@710%'o&'()-I.aB_@
10\@9!10%\&'()-!fs!10%z\z\&'()-`10%\&'()-,!10%\&'()-,l
!10%\&'()-,@!10%\&'()-.hTaB_@
10\S9!10%\&'()-@10%\&'()-!s"10%\\&'()-YYm"10%\&'()-@@, 10%\&'()-@
10%\&'()-PdE_@ 10\@S,, 10%\&'()-@9*L!10%\&'()-@ (!10%\&'()-S&
10%\&'()-#y#10%\&'()-@!S10%\&'()-9udE:/ 10\ 10\&;10%\&'()-@7S10%\&'()-@4
10%\&'()-,2M!10%\&'()-@L0!10%\&'()-Gl.10%\&'()-U xY:/ 10\#10%H&'()-S
10%H&'()-Sl !10%H&'()-SS10%H&'()-&310%H&'()-'10%H&'()-@ 10\ F2ldE:/ 10\fs
10%H&'()-Y"10%H&'()-S@s10%H&'()-S&9!10%H&'()-fz
10%H&'()-S9!10%H&'()-lEF}dE:/ 



10\,&t10%H&'()- #M10%H&'()-M#910%H&'()-f!:10%H&'()-f
10%H&'()-S9!10%H&'()-}/MdE:/ 10\S29!10%H&'()-,L0T10%H&'()-4.10%H&'()-ff,
10%H&'()-SL*M!10%H&'()-f (:!10%H&'()-0lqrstxmbC 10\`Y(10%:&'()- 10H 10H
10H9;-10%H&'()-&9!10%H&'()-S710%H&'()-S410%H&'()-=sdEmbC 10\
10%:&'()-910%:&'()- 10%:&'()- Y @10%:&'()-SS10%:&'()- 10%:&'()-IdEmbC
10\y`10%:&'()-`!10%:&'()-F!10%:&'()-,:10%:&'()-`10%:&'()-10%:&'()-0mdEmbC
10\ &*10%:&'()-(z10%:&'()-%s10%:&'()-#z#10%:&'()-,!!10%:&'()-10%:&'()-W
HdEmbC 10\6 10%:&'()-4
10%:&'()-2!10%:&'()-90:!10%:&'()-Gl."10%:&'()-@,10%:&'()-HbC 10\@
10%:&'()-&10%:&'()-L'10%:&'()- 10: 10: 10:;-10%:&'()-9F"10%:&'()-H1idEbC
10\!10%:&'()-10%:&'()- 10%:&'()-9m"10%:&'()- 10%:&'()-l `10%:&'()-UdEbC
10\!
10%:&'()-,@10%:&'()-:!10%:&'()-s:!10%:&'()-Y'!10%:&'()-,10%:&'()-)[)dEbC
10\.10%:&'()-,S,!10%:&'()-,9*!10%:&'()- ( 10%:&'()-
&10%:&'()-#10%:&'()-)_KPQRdE:/ 10: 10:;
-10%:&'()-&9M!10%:&'()-,6!10%:&'()-4M!10%:&'()-,210%:&'()-
9010%:&'()-GRSWxY:/ 10: 10%'o&'()-L#10%'o&'()-:!10%'o&'()- l
10%'o&'()-f-10%'o&'()-&!10%'o&'()- 10:>}aB:/
10:M!10%'o&'()-!s!10%oo&'()-FY'$10%'o&'()-,@:!10%'o&'()-,10%'o&'()-
10%'o&'()-,hPdE:/ 10:,L*10%'o&'()-, ( 10%'o&'()-,&
10%'o&'()-#$10%'o&'()-!M!10%'o&'()-,`10%'o&'()-P6qdE:/ 10:6- 10%'o&'()-,4
10%'o&'()-,2!10%'o&'()-010%'o&'()-.'$10%'o&'()-,f,t10%'o&'()-8MbC
10:S-10%z&'()- 10%z&'()-'10%z&'()- 10'o 10'o 10'o;
-10%'o&'()-&9m"10%'o&'()-M2edEbC 10:10%z&'()-10%z&'()-
10%z&'()-9#10%z&'()-10%z&'()- l 10%z&'()-LdEbC 



10:!!10%z&'()- 10%z&'()-10%z&'()- 10%z&'()-Y#10%z&'()-@10%z&'()-8t'ddEbC
10:.m"10%z&'()-f,!10%z&'()-9* 10%z&'()-
(!10%z&'()-&!10%z&'()-#"10%z&'()-dKaB7C 10: 10z;-10%z&'()-&9#10%z&'()-6
10%z&'()-4 10%z&'()-210%z&'()-!`0'10%&'()-3,dmN/`"10%:&'()-10%:&'()-@
10%:&'()-@f 10%:&'()-,Lt10%:&'()-'10%:&'()- 10z
10zLdEmN/`"10%:10%:&'()-lF"10%:&'()-,S10%:&'()-@9 10%:&'()-@ 10%:&'()-@
10%:&'()-6n9dEmN/`"10%:
F(10%:&'()-,,&10%:&'()-$"10%:&'()-,!t10%:&'()-,10%:&'()-,
10%:&'()-9t*edEmN/`"10%:5:!10%:&'()-,2z
10%:&'()-0:!10%:&'()-.z#10%:&'()-,y,:!10%:&'()-,`*
10%:&'()-+abC`"10%9s10%'o&'()-'10%'o&'()-  10: 10: 10:;,10%:&'()-99-
10%:&'()- 7 10%:&'()-a,]dEbC`"10%!10%'o&'()- 10%'o&'()-L10%'o&'()-,
10%'o&'()-, `10%'o&'()-f10%'o&'()-"_dEbC`"10%@10%'o&'()-,-
10%'o&'()-@!10%'o&'()-lz#10%'o&'()-,f10%'o&'()-@&!10%'o&'()-"UdEbC`"10%,y,1
0%'o&'()-L*10%'o&'()-,3( 10%'o&'()-@,&10%'o&'()-$!10%'o&'()-,!10%'o&'()-?w
dEbC`"10%99!10%'o&'()-,7t10%'o&'()-,410%'o&'()-@210%'o&'()-,0M!10%'o&'()-.'
$10%'o&'()- %&'(5p~_@`"10, !10%\&'()-,f10%\&'()-,9 10%\&'()-!(310%\\&'()-
10'o 10'o 10'o;
-10%'o&'()-[8dE~_@`"10@@10%\&'()-@&10%\&'()-@10%\&'()-@`10%\&'()-`#10%\&'()
-,
10%\&'()-8s#[dE~_@`"10$Y"10%\&'()-!10%\&'()-@10%\&'()-@10%\&'()-@!10%\&'()-
l!10%\&'()-,cdE~_@`"10@0
10%\&'()-.'!10%\&'()-f,`10%\&'()-@L*310%\&'()-@3(9!10%\&'()-S&
10%\&'()-EdYNC`"10 10\ 10\ 10\;
@10%\&'()-&9"10%\&'()-@79!10%\&'()-@410%\&'()-@210%\&'()-NdEYNC`"10
`10%&'()-, 10%&'()-, 10%&'()-,S 10%&'()-@9 10%&'()-0y=+10%&'()-\
DdBYNC`"10!s
10%88&'()-FY"10%&'()-@@`10%&'()-@&!10%&'()-@!10%&'()-`10%&'()-D(]dEYNC`"10!
@ (10%&'()-&-10%&'()-#910%&'()-@!910%&'()-@
10%&'()-@!10%&'()-D~dEYNC`"10!,4- 10%&'()-@2 10%&'()-,0
10%&'()-."10%&'()-@f,`10%&'()-,L*M!10%&'()- TbC`"10!,f 10% U&'()- 9s10%
U&'()-`'10% U&'()- 10 10 10;-10%&'()-,7M10%&'()-9sdEbC`"10!9 10%
U&'()-@L10% U&'()-@10% U&'()-`10% U&'()-@10% U&'()-@  10% 



U&'()-X:aBbC`"10@!10% U&'()-!n$10%{U{U&'()-S10% U&'()-Z"10% U&'()-Gl!10%
U&'()-SS 10% U&'()-:x=dEbC`"10.#10% U&'()-,y,@10% U&'()-@s*l10%
U&'()-@Y(10% U&'()-S,&S10% U&'()-$"10% U&'()-=u$^cdedE:/ 10 U 10 U&<-10%
U&'()-99 10% U&'()-S7!10% U&'()-S4 10% U&'()-S210% U&'()-S010%
U&'()-efqIxY:/ 10 ULm"10%:&'()-10%:&'()-
10%:&'()-y10%:&'()-9'!10%:&'()-F(310%:&'()- 10 U8wdB:/ 10 U!"10%&'()-
l#10%:&'()- S10%:&'()-910%:&'()-:!10%:&'()-10%:&'()-HdE:/ 10 U!F(
10%:&'()-&10%:&'()-$M!10%:&'()- !10%:&'()-,Z10%:&'()-, 10%:&'()-(R9dE:/ 10
U!4 10%:&'()-2 10%:&'()-,0
10%:&'()-."10%:&'()-,y,10%:&'()-`*M!10%:&'()-9tbC 10 U!9
10%:&'()-`'10%:&'()-3 10: 10: 



10:;,10%:&'()-99&$10%:&'()-,7 10%:&'()-A|)cdEbC 10 U!,  10%:&'()-
10%:&'()-L:!10%:&'()-,'!10%:&'()-  10%:&'()-f 10%:&'()-cRdEbC 10 U!@
10%:&'()-:!10%:&'()-- 10%:&'()-l$10%:&'()-,S10%:&'()-9!10%:&'()-=udEbC 10
U!y,- 10%:&'()-
`*10%:&'()-F(G10%:&'()-,,&10%:&'()-$#10%:&'()-,!@10%:&'()-P5tdEbC 10
U!99#10%:&'()-, 7 10%:&'()-4
10%:&'()-210%:&'()-0!10%:&'()-.M!10%:&'()-tyz{|,bC 10 U!@l
10%\&'()-,@10%\&'()-, 10%\&'()-& 10%\&'()-Y 10: 10: 10:;,10%:&'()-,dTdEbC
10 U!S,&!10%\&'()-@!10%\&'()-@!10%\&'()-@ 10%\&'()-`#10%\&'()-
10%\&'()-@xdEbC 10 U!#$10%\&'()-S!9!10%\&'()-S10%\&'()-Sy 10%\&'()-S`
10%\&'()-FL!10%\&'()-/iEdEbC 10
U!@0L!10%\&'()-l.!10%\&'()-SS,s10%\&'()-@&*s10%\&'()-S(
10%\&'()-@%&!10%\&'()-Ez+0123dYNC 10 U! 10\ 10\ 10\&;-10%\&'()-9
10%\&'()-S6!10%\&'()-@4 10%\&'()-S2@10%\&'()-3B+idEYNC 10 U!
9#10%:&'()-s10%:&'()-Y  10%:&'()-, 10%:&'()-!10%:&'()-'Y10%:&'()-ZiUdEYNC
10 U! ` 10%:&'()-3$10%:&'()- 10%:&'()- 10%:&'()-!10%:&'()- 10%:&'()-
.adEYNC 10 U! 



,'!10%:&'()-,%10%:&'()-#$10%:&'()-
!310%:&'()-10%:&'()-,f'!10%:&'()-P-fdEYNC 10 U! ,410%:&'()-
2310%:&'()-,010%:&'()-Y. 10%:&'()-@, 10%:&'()-,&*!10%:&'()-fbC 10 U!
10%\&'()-'l10%\&'()-  10: 10: 10:;,10%:&'()-9  10%:&'()-6 10%:&'()-7n$]dEbC
10 U!, 10%\&'()-@ 10%\&'()- `#10%\&'()-,s:!10%\&'()-,F
`10%\&'()-@,!10%\&'()-]EdEbC 10
U!@10%\&'()-@f&!10%\&'()-@L9!10%\&'()-3!10%\&'()-@&!10%\&'()-@@10%\&'()-(]d
EbC 10 U!,,,!10%\&'()-@*10%\&'()-@' 10%\&'()-%S10%\&'()-#L10%\&'()-@!
10%\&'()-M2789dE:/ 10\ 10\;
-10%\&'()-,6!10%\&'()-,4t10%\&'()-,210%\&'()-@s0!10%\&'()-Y.$10%\&'()-9:C.k
xY:/ 10\&"10%M&'()-!10%M&'()- l 10%M&'()-S
10%M&'()-&M!10%M&'()-`'10%MY&'()-  10\kUdE:/ 10\&!10%M&'()-3l10%M&'()-@
10%M&'()- 10%M&'()-!10%M&'()-!10%M&'()-=wdE:/ 10\&
(10%M&'()-&10%M&'()-#"10%M&'()-!- 10%M&'()- 10%M&'()-!10%M&'()-H9vdE:/
10\&4!10%M&'()-2!10%M&'()-L0!10%M&'()-G.#10%M&'()-f,-
10%M&'()-L*10%M&'()-v<bC 10\ 10%t&'()-'10%t&'()-  10M 10M 10M;
-10%M&'()-&9&$10%M&'()-710%M&'()-<u%/ddEbC 10\
f10%t&'()-10%t&'()-"10%t&'()-s 10%t&'()-Y 



10%t&'()-@- 10%t&'()-dF}dEbC 10\s10%t&'()- y10%t&'()-s 10%t&'()-F
10%t&'()-,10%t&'()-!10%t&'()-}0edEbC 10\S,10%t&'()-&*!10%t&'()-(S10%t&'()-%
10%t&'()-#"10%t&'()-! 10%t&'()-%bdEbC 10\9#10%t&'()-6 10%t&'()-4,
10%t&'()-2!10%t&'()- 0s10%t&'()-l.@10%t&'()--gbC 10\@ L10% h&'()-@S!10%
h&'()-@&, 10% h&'()-(10% h&'()-F 10t 10t 10t;-10%t&'()-,hdEbC 10\S@10%
h&'()-@!10% h&'()-@10% h&'()-S!10% h&'()-s#10% h&'()-310% h&'()-T/ldEbC
10\#"10% h&'()-S!!10% h&'()-Sy10% h&'()-f10% h&'()-Ss 10% h&'()-Y"10%
h&'()-l<sdBbC 10\!L0&10%hh&'()-G.!10% h&'()-Sf,10% h&'()-f9* 10% h&'()-f
(!10% h&'()-S&10% h&'()-XdYNC 10\! 10 h 10 h 10 h&;-10% h&'()-&9L!10%
h&'()-S7 10% h&'()-S4 10% h&'()-S210% h&'()-#^aBYNC 10\9
10%@&'()-10%@&'()-l  10%@&'()-S!10%@&'()-&!10%@&'()-! 3(310%``&'()- 4gaBYNC
10\ 10%@&'()-lZ"10%@&'()-!c@%10%&'()-&
10%@&'()-:!10%@&'()-!10%@&'()-N5qdEYNC 10\ (:!10%@&'()-&z
10%@&'()-#"10%@&'()-!10%@&'()-10%@&'()-10%@&'()-qZdEYNC
10\,410%@&'()-,2!10%@&'()-0:!10%@&'()-.M!10%@&'()-S,!10%@&'()-9*
10%@&'()-9pbC 10\fM10%:&'()- 9S10%:&'()-'F10%:&'()-  10@ 10@ 10@;
-10%@&'()-6S10%@&'()-p  [   dEbC 10\,&`10%:&'()-,10%:&'()-,
10%:&'()-9#10%:&'()- 10%:&'()-l 10%:&'()- C~-aBbC
10\,!!10%:&'()-,10%:&'()-,!10%:&'()-!!10%&'()-FY#10%:&'()-@ 10%:&'()--m H  



dEbC 10\.#10%:&'()-S, 10%:&'()- L*10%:&'()-3(
10%:&'()-&10%:&'()-#$10%:&'()-   3puvwxdYNC 10\ 10: 10: 10:;
,10%:&'()-7!10%:&'()-4M!10%:&'()-2s10%:&'()-L0 10%:&'()-GxPaBYNC
10\L"10%:&'()-,10%:&'()-  10%:&'()-S310%:&'()-&
10%:&'()-!l(10%UU&'()-4=ydEYNC 10\,
10%:&'()-YG"10%:&'()-,@:!10%:&'()-,&!10%:&'()-, 10%:&'()- 10%:&'()-
1k"dEYNC 10\,3('!10%:&'()-,& 10%:&'()-#$10%:&'()-@! 10%:&'()-@ 10%:&'()-
10%:&'()-"Y"\dEYNC 10\,4 10%:&'()- 2f10%:&'()-010%:&'()-.#10%:&'()-f,
10%:&'()-,9*10%:&'()-\_@ 10\S10%'o&'()-!(10%/o/o&'()-G 10: 10: 10:;
,10%:&'()-&9"10%:&'()-,7 10%:&'()-8p!WdE_@
10\,`10%'o&'()-10%'o&'()-L!10%'o&'()-sM!10%'o&'()- F
10%'o&'()-,10%'o&'()-WA}dE_@
10\,10%'o&'()-,y:!10%'o&'()-,L:!10%'o&'()-3:!10%'o&'()-s10%'o&'()-!10%'o&'(
)-,cdE_@
10\,,,!10%'o&'()-,&*10%'o&'()-,(T10%'o&'()-,%10%'o&'()-#m"10%'o&'()-,!
10%'o&'()-J(gdE_@
10\8#10%'o&'()-610%'o&'()-,410%'o&'()-,2@10%'o&'()-,90:!10%'o&'()-3F.#10%'o
&'()-glmno~ bC 10\ Y 10%'o&'()-,,10%'o&'()-,!10%'o&'()-'310%'o&'()-  10'o
10'o 10'o;@10%'o&'()- ] C|dEbC 10\@10%'o&'()-@ 10%'o&'()-S
10%'o&'()-@!10%'o&'()-`10%'o&'()-,s!10%'o&'()-|+hdEbC 



10\#"10%'o&'()-@!l10%'o&'()-S!10%'o&'()-@y 10%'o&'()-@L
10%'o&'()-39!10%'o&'()-@|-dEbC
10\@s0!10%'o&'()-Y.#10%'o&'()-@@,s10%'o&'()-@*!10%'o&'()-@(!10%'o&'()-@%10%
'o&'()--jdYNC 10\ 10'o 10'o 10'o;-10%'o&'()-9@ 10%'o&'()-@6
10%'o&'()-@410%'o&'()-,2!10%'o&'()-.i O dEYNC 10\ 9 10%M&'()-10%M&'()-
s10%M&'()-f!10%M&'()-& 10%M&'()-3(10%M&'()- O   !5!s!!dEYNC 10\  10%M&'()-
l#10%M&'()-S10%M&'()-&m10%M&'()-!10%M&'()-M!10%M&'()-!! "B""""dEYNC 10\
3(10%M&'()-&10%M&'()-$m"10%M&'()-!f10%M&'()-
10%M&'()-M10%M&'()-""#W###$dEYNC 10\ 4 10%M&'()-2- 10%M&'()-
L0s10%M&'()-G.10%M&'()-f,10%M&'()- L*S10%M&'()-$?$|$$$$$$$bC
10\10%M&'()-(3y10%M&'()-Y 10M 10M 10M;
-10%M&'()-&9#10%M&'()-7!10%M&'()-$%?%{%%%)&dEbC 10\!10%M&'()- 10%M&'()-9@
10%M&'()-&!10%M&'()-l z 10%M&'()-@10%M&'()-)&e&&&'R''dEbC 10\
10%M&'()-10%M&'()-`
10%M&'()-F"10%M&'()-,'!10%M&'()-'!10%M&'()-''(6(B(x((dEbC 10\S, 10%M&'()-
9*10%M&'()- (10%M&'()-,%10%M&'()-#Z"10%M&'()-! 10%M&'()-((+)R)))*dEbC
10\9#10%M&'()-610%M&'()-
4L10%M&'()-2:10%M&'()-90'!10%M&'()-3l.m"10%M&'()-******Q***bC 10\Sl
&!10%H&'()-S@10%H&'()-S10%H&'()-'10%H&'()-  10M 10M 10M;
-10%M&'()-**9+u+++,dEbC
10\S,910%H&'()-S&!10%H&'()-f!10%H&'()-S!10%H&'()-"10%H&'()-fm10%H&'()-,N,,,
,6-u-dEbC
10\#f#10%H&'()-S!!10%H&'()-S10%H&'()-S9!10%H&'()-S`10%H&'()-F"10%H&'()-u---
-,.i..dEbC
10\SL0y#10%&'()-4l.Y"10%H&'()-S,10%H&'()-@&*`10%H&'()-S(&!10%H&'()-S%
10%H&'()-../\//////dYNC 10\ 



10H 10H 10H&;
-10%H&'()-9!10%H&'()-@6!10%H&'()-@49!10%H&'()-S2!10%H&'()-///0Z000dEYNC 10\
`10%:&'()-,!10%:&'()-,l !10%:&'()-@- 10%:&'()-
&10%:&'()-`'Y10%:&'()-m01?1z1111dEYNC 10\ ,s10%:&'()- Y
10%:&'()-,@t10%:&'()-, 10%:&'()-, 10%:&'()-@ 10%:&'()-132p2223Y3dEYNC 10\ (
10%:&'()-%10%:&'()-#Z"10%:&'()-,! 10%:&'()-,!10%:&'()-y-
10%:&'()-Y33344(4_4dEYNC 10\
410%:&'()-210%:&'()-0z10%:&'()-l.!10%:&'()-,@,:!10%:&'()-,&*
10%:&'()-_444444445_@ 10\&10%5&'()-!L'310%55&'()-Y 10: 10: 10:;
-10%:&'()-9#10%:&'()-`610%:&'()-5?5t5555(6dE_@
10\10%5&'()-y`10%5&'()-'10%5&'()-10%5&'()-l
@10%5&'()-Sf10%5&'()-(6Y6666!7S7dE_@
10\10%5&'()-10%5&'()-sF10%5&'()-9Y"10%5&'()-f@10%5&'()-10%5&'()-S7777848d8d
E_@ 10\S,y10%5&'()-9* 10%5&'()- (s10%5&'()-f%10%5&'()-&#f10%5&'()-!
10%5&'()-d8888/9Q9R9S9T9dE:/ 105 105&;-10%5&'()-6t10%5&'()-4
10%5&'()-2410%5&'()-010%5&'()-. 10%5&'()-T9U9d9999+:`:xY:/
105LZ"10%-u&'()-10%-u&'()-s y10%-u&'()-sy310%-u&'()-L10%-u&'()-(10%-u&'()-G
105`::::;?;r;aB:/ 105s310%-u&'()-S#10%-u&'()-!f%10%uu&'()-9:10%-u&'()-s
10%-u&'()-s10%-u&'()-r;;;<=<i<<dE:/
105F(@10%-u&'()-,&10%-u&'()-$S#10%-u&'()-!10%-u&'()-
10%-u&'()-z10%-u&'()-<<=4=Q===dE:/
105410%-u&'()-2:10%-u&'()-s010%-u&'()-.!10%-u&'()-y,10%-u&'()-s`*10%-u&'()-
==">'>(>)>*>9>m>bC 105&10%t&'()-&310%t&'()-  10-u 10-u
10-u<-10%-u&'()-99"10%-u&'()-s 7S10%-u&'()-m>>>?8?l??dEbC
105910%t&'()-&10%t&'()-"10%t&'()-&10%t&'()-&l
m10%t&'()-9@10%t&'()-??@9@j@@@dEbC 105&10%t&'()-9310%t&'()-9s10%t&'()-
F!10%t&'()- ,10%t&'()-9S10%t&'()-@@>A'BfBBBdEbC
105210%t&'()-09!10%t&'()-l.#10%t&'()-%M!10%tZ&'()-F#y#10%t&'()-
!M10%t&'()-BB,C1C2C3C4CCCCbC 



105@&!10%H&'()-&F10%H&'()-Z 10t 10t 10t;-10%t&'()-6m10%t&'()-
410%t&'()-CCCDQDDDdEbC 105@&!10%H&'()-@,10%H&'()-s!10%H&'()-@ 10%H&'()-l
10%H&'()-,SM10%H&'()-DD3EqEEEEEEdE:/ 10H 10H;
,10%H&'()-@10%H&'()-Ss!10%H&'()-
F"10%H&'()-@,10%H&'()-@&!10%H&'()-EEEEF^FFFxY:/ 10H10%z&'()-'$10%z&'()-
10%z&'()- !10%z&'()-10%z&'()-'10%z&'()-  10HFGSGGGGHdE:/ 10H
@10%z&'()-sy10%z&'()- 10%z&'()-s10%z&'()-'10%z&'()-S10%z&'()-H:HnHHHH$IaB:/
10H (10%z&'()-s,&10%z&'()- L$10%z&'()-S #10%z&'()-!S #10%uu&'()-
`10%z&'()-$I_IIIJ9JsJdE:/ 10H 3@10%z&'()- 1,10%z&'()- /310%z&'()-
-10%z&'()-+10%z&'()- *10%z&'()-sJJJJJJJJFKbC 10Hs&!10%&'()-%310%&'()-  10z
10z 10z;10%z&'()- 7f10%z&'()-5$10%z&'()-FKKKK*L2LhLdEbC 10H:10%&'()-
s10%&'()-910%&'()-m  10%&'()-sF10%&'()-s @10%&'()-hLLLM@M|MMdEbC
10HS10%&'()-M10%&'()-S10%&'()-10%&'()-L#10%&'()-S310%&'()-MMNONNN OaBbC
10H.M10%&'()--Z10%&'()-!99,)$10%&'()-SF% 10%&'()-SS#10%&'()-L`!g#10%&'()-
OTOOOOPP P!PdE:/ 10 10l;
10%&'()-8S10%&'()-S610%&'()-94M$10%&'()-210%&'()-S0-10%&'()-!P"P3P?P~PPPPsT
5/ 10lg10%&'()-!10%&'()- !10%XX&'()- 



10%&'()-y10%&'()-!'10%&'()-F 10PQSQeQQQRbC5/
10lg10%&'()-410%&'()-F#10%&'()- F#10%<&'()-S10%&'()-
`L10%&'()-RxRRR(S]SpS}^?5/ 10s+10%&'()-y)10%&'()-y'10%&'()-
%10%&'()-!s#10%&'()-!s#10%&'()-pSS-TTTTTTTaVK@ 10 10 10 10;10%&'()-
&9'10%&'()-!9`S5"10%&'()-`310%&'()-y/ 10%&'()-TU/UHUUUUdEVK@ 10 10
!10%&'()-'10%&'()-3 M10%&'()-L10%&'()-10%&'()-'F10%&'()- U)V1VgVVVVdEVK@ 10
10y9'10%&'()-  Y10%&'()-f10%&'()-  s910%&'()-10%&'()-
10%&'()-VWOWWCXFXXdEVK@ 10 10, 10%&'()-s*10%&'()-#10%&'()-s!#10%&'()-
3310%&'()-y,10%&'()-4XYIYYYYYYYdYNC 10 1 10 10 10:10%&'()-s610%&'()-s4
%10%&'()-2!10%&'()-0- 10%&'()-YYdZZZZ,[dEYNC 10 1 !10%&'()-
10%&'()-10%&'()-!10%&'()- "10%&'()-'10%&'()-,[m[[ \J\\\^?YNC
10l$10%&'()-!l$10%&'()-y 10%&'()-'10%&'()-!&$10%&'()- 10%&'()-\\;
]u]]]^dEYNC 100 10%&'()-- 10%&'()-+$10%&'()-)S10%&'()-&'
10%&'()-S#m10%&'()-^Q^q^^^^^^^dYNC 10 10 10 10:10%&'()-8 



10%&'()-  6910%&'()-s4y10%&'()-2!10%&'()-^^_ _X___aBYNC
10,#10%g&'()-910%g&'()-F 3 F10%g&'()-S10%g&'()-F L10%g&'()-!
0F(10%&'()-__2`K````dEYNC 10F
10%g&'()-10%g&'()-$10%g&'()-&10%g&'()-,10%g&'()-&10%g&'()-G`a>ayaaa!bdEYNC
10`'10%g&'()-F 3%310%g&'()-
#10%g&'()-!M$10%g&'()-F10%g&'()-310%g&'()-!bUbbbb2crcdEYNC 104!10%g&'()-3
10%g&'()-,/10%g&'()-9-10%g&'()-F+ "10%g&'()-S),10%g&'()-rccccccccd_@
1010%z&'()-!'l10%&'()-4 10g 10g 10g@;10%g&'()-3
810%g&'()-610%g&'()-dWdddd%eae^?_@ 10   10%z;&'()-M!v0   10%  &'()-M
10%z&'()- 10%z&'()-  f10%z&'()-!v  F10%&'()-aeelfvfff\g}^<_@
10!&($10%zz&'()- %z10%z&'()-!y9!"10%
&'()-yF10%z&'()-!y$10%rr&'()-y10%z&'()-\ggg:hKhhhaB_@ 10!y810%z&'()-
6S10%z&'()-410%z&'()-010%z&'()-. 10%z&'()-!($10%&'()-hhhhhhi/inibC 10!
10%g&'()-,S10%g&'()-910%g&'()-(Yy10%g&'()-  10z 10z
10z:10%z&'()-niiijQjjjjaBbC 10!F M10%g&'()-10%g&'()-10%g&'()-F
`10%g&'()-!{F @10%&'()- 3 10%g&'()-jjkJkkkkdEbC 



10!l%910%g&'()-y#
10%g&'()-!'!10%g&'()-10%g&'()-10%g&'()-310%g&'()-kk0ljlzllldEbC
10!2!10%g&'()-0 10%g&'()-&-10%g&'()-3+#10%g&'()-@)310%g&'()-F
L'@10%g&'()-lBmzmmmmmmmbC 10!& 10%&'()-'Y10%&'()-  10g 10g 10g;
10%g&'()-610%g&'()-4 %10%g&'()-mnTn_nannndEbC 10!  F10%&'()-10%&'()-
s10%&'()-10%&'()- !10%&'()-!10%&'()-noQoooopdEbC 10!l10%&'()-
y10%&'()-10%&'()-yM10%&'()- "10%&'()-y10%&'()-pRppppqIqdEbC
10!s+M$10%&'()-y)-10%&'()-
9'910%&'()-yY%10%&'()-yf#@10%&'()-s!3"10%&'()-Iqzqqqrrr r!rdYNC 10! 10 10
10;10%&'()-s410%&'()-2!10%&'()-0!10%&'()--t10%&'()-!r2rs!svssta?YNC
10!!`9$10%&'()-!`310%``&'()-`310%&'()-Ss10%&'()-ss
10%&'()-&'10%&'()-ftQtYttu-uMu}^?YNC
10!`'10%E&'()-S#10%&'()-L!$10%&'()-!{10%BB&'()-Ss10%&'()-!`9$10%--&'()-Muuu
1v:vtvv}^?YNC
10!S710%&'()-95Z"10%&'()-S9310%&'()-!qL-10%88&'()-Ll+10%&'()-!`'10%RR&'()-v
vvvvvv.wfw~_@ 10!fZ10%&'()-f10%&'()-!`'10%&'()-G 10 10 10YS;
10%&'()-9310%&'()-fwwwx<xhxxdE~_@ 10!10%&'()-f 10%&'()-f10%&'()- "10%&'()-f
10%&'()-fZ10%&'()-xxxyyyydE~_@ 10!:10%&'()-sS#10%&'()-`L!
10%&'()-s!10%&'()-`10%&'()-yg10%&'()- Normal" "Heading 13]c" "Heading 23]c"
"Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Heading 83]c" "Heading 93]c"A "Default Paragraph Font? LQ)%*Y06;
bAGPLQ.W\abgm6sxG~lGsR'e{29wn!',1T6);3@BG!MQV[`ej osvz|~
O16%*"06F=CIOUZaflstx~Lo~@XSKs!E(,! Itu,XnQ)noC !yB #x&Q*r-137;
?EFKOTY^cinsxy   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijkl$|r oEKR
6""X$u%&&((*,J--4/01S34x5689:g;
<)>>P@ACbDrEF(HIGJKL+NPOsPQSuT:U_VWY.ZT[\]W_`MabcZefWghjj!l[mn%ppr|st/vv6xy
z{|;~Lce.Ms0#TT. l}H)RPMd9a 8D:=e9ct,E3if]9kv<d}lqp - x"\Wg |-O
!"$$)&'(**,u-./01Y3_45(6S7d8T9`:r;<=m>?@BCDEFH$IsJFKhLM
O!PPRpSTUVXY,[\^^_`!brcdae\ghnijklmnpIq!rtMuvfwxymnopqrstuvwxyz{|}~ 



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocumentp^
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


