
;e3eqRn|.6TRGN/11 DEC 2003 FASTENING STRUCTURE FOR FISHING EQUIPMENT PARTS
BACKGROUND OF THE INVENTION 1. Field of the Invention This invention
generally relates to fastening structures. More specifically, the 5 present
invention relates to fastening structures for fishing equipment. 2.
Background Information In fishing equipment used for fishing reels, screw
members such as machine screws are often used to fasten a fishing equipment
part to another fishing equipment part. For example, a lid member is
fastened using machine screws to a body member 10 of a reel body of a
fishing reel. Where fishing equipment parts are fastened using machine
screws, a boss portion is formed in the body member and a screw hole is
formed in the boss portion. Then, a mounting hole is formed in the lid
member so as to oppose the screw hole, such that a machine screw can be
inserted through the mounting hole and threadedly coupled to the screw
hole. 15 In the above-described conventional fastening structure for
fishing equipment, two members, in other words a body member and a lid
member, are fastened with machine screws. In this configuration, when the
body member is formed by dieremoval molding of a synthetic resin or a metal
such as an aluminum alloy, and in particular when the orientation in which
the die is drawn out is different from the 20 orientation of the screw hole
to be formed in the boss portion, it is necessary to perform a
post-processing to form the screw hole. Accordingly, processing of screw
holes is complicated. In addition, the manufacturing cost can increase due
to the increase in the number of manufacturing steps. In view of the above,
there exists a need for a fastening structure which 25 overcomes the above
mentioned problems in the prior art. This invention addresses this need in
the prior art as well as other needs, which will become apparent to those
skilled in the art from this disclosure. SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention to provide a
fastening 30 structure for fishing equipments that enables fishing
equipment parts to be fastened with a simple and inexpensive configuration.
According to a first aspect of the invention, a fastening structure for
fishing equipment parts includes a first inner fishing equipment part
having a recessed portion 1   1 ~ DES 2009 and a bore portion; an outer
fishing equipment part having a screw hole; a nut member unrotatably
coupled to the recessed portion of the first inner fishing equipment part;
and a screw member coupled to the bore portion of the first inner fishing
equipment part and the screw hole of the outer fishing equipment part to be
5 screwed into the nut member. The recessed portion and the bore portion
are formed such that surfaces defining the recessed portion and the bore
portion open out and that the bore portion and the recessed portion are
connected. In this fastening structure, the first inner fishing equipment
part has a recessed portion to which the nut member is non-rotatably
attached and a bore portion into 10 which the screw member is coupled. In
this case, for example, the nut member is attached to the first inner
fishing equipment part. Then, the outer fishing equipment part is attached
to the first inner fishing equipment parts. The first inner and outer
fishing equipment parts are secured by screwing the screw member into the
nut member. 15 The recessed portion and the bore portion of the first inner
fishing equipment part are formed such that the surfaces defining the
recessed portion and the bore portion open out and that the recessed
portion and the bore portion are connected. Thus, the recessed portion and
the bore portion can be formed without having to perform a post-processing.
Accordingly, the need to form screw holes in the fishing 20 equipment parts
by the post-processing is eliminated. Therefore, fastening of fishing
equipment parts can be achieved with a simple and inexpensive
configuration. According to a second aspect of the invention, in the
fastening structure for fishing equipment parts, the first inner fishing
equipment part is formed by dieremoval molding. In this case, the recessed
portion and the bore portion of the first 25 inner fishing equipment part
are formed by die-removal molding, and consequently, formation of fishing
equipment parts can be facilitated. According to a third aspect of the
invention, the nut member is coupled to the recessed portion so that it is
immovable in the direction of an axis of the screw member. With this
configuration, the screw member can easily be screwed into the 30 nut
member. According to a fourth aspect of the invention, the first inner
fishing equipment part has a protruding portion with which the nut member
is in contact. With this configuration, the nut member can be easily
prevented from moving in the direction 



2   1 1 CEC 2003 5 of the axis of the screw member. According to a fifth
aspect of the invention, the fastening structure further includes a second
inner fishing equipment part disposed adjacent to the first fishing
equipment. The surfaces of the bore portion and the recessed portion open
out toward the third fishing equipment. According to a sixth aspect of the
invention; the second inner fishing 10 equipment part has a bore portion to
which the screw member is coupled. According to a seventh aspect of the
invention, the bore portions of the first and second inner fishing
equipment parts are threaded bores to which the screw member is coupled.
According to a eighth aspect of the invention, the second inner fishing
equipment part has a recessed portion to which the nut member is coupled.
According to a eighth aspect of the invention, the bore portions of the
first and 15 20 25 second inner fishing equipment parts are both
semi-circular in shape. According to a tenth aspect of the invention, the
first inner fishing equipment part is a body member of a reel body in a
fishing reel, the second inner fishing equipment part is a lid member
attached to the body member, and the outer fishing equipment part is a
cover member fastened to the body member and the lid member. With this
configuration, the cover member can be fastened to the body member and to
the lid member with a simple and inexpensive configuration. These and other
objects, features, aspects and advantages of the present invention will
become apparent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed drawings,
discloses a preferred embodiment of the present invention. BRIEF
DESCRIPTION OF THE DRAWINGS Referring now to the attached drawings which
form a part of this original disclosure: Figure 1 is a left side view of a
spinning reel adopting the fastening structure 30 in accordance with a
first embodiment of the present invention; Figure 2 is a left side
cross-sectional view of the spinning reel; Figure 3 is an enlarged
cross-sectional view of a portion around the nut member, where the
fastening structure in accordance with the first embodiment of the present
invention is employed, viewed from the line III-III in Figure 4; 3   ~ ~
DEC 2003 



Figure 4 is an enlarged cross-sectional view of the body member, the lid
member, and the nut member, viewed from the line IV-IV in Figure 3; Figure
5 is a view corresponding to Figure 3, showing a fastening structure in
accordance with another embodiment; 5 Figure 6 is an enlarged
cross-sectional view of the fastening structure in accordance with still
another embodiment, corresponding to Figure 4; Figure 7 is an enlarged
cross-sectional view of a fastening structure in accordance with still
another embodiment, showing a portion in the vicinity of female threaded
portions; and 10 Figure 8 is an enlarged cross-sectional view of the
fastening structure in accordance with the embodiment shown in Figure 7,
showing a peripheral portion viewed from the line VIII-VIII in Figure 7;
and a fastening structure in accordance with still another embodiment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 15 Selected embodiments
of the present invention will now be explained with reference to the
drawings. It will be apparent to those skilled in the art from this
disclosure that the following description of the embodiments of the present
invention is provided for illustration only, and not for the purpose of
limiting the invention as defined by the appended claims and their
equivalents. 20 Referring initially to Figure 1, a spinning reel employing
a fastening structure in accordance with an embodiment of the present
invention is illustrated. As shown in Figure 1, the spinning reel includes,
a reel unit 2 rotatably supporting a handle 1, a rotor 3, and a spool 4.
The rotor 3 is rotatably supported at the front of the reel unit 2. The
spool 4 is provided for winding a fishing line around 25 the outer
peripheral surface thereof, and is disposed at the front of the rotor 3 so
as to be movable back and forth. The reel unit 2 includes, as shown in
Figure 2, a reel body 2a and a rod mounting leg 2b extending from the reel
body 2a in an obliquely frontward and upward direction. As shown in Figure
2, the reel body 2a has a housing space inside, 30 and the housing space
accommodates a rotor drive mechanism 5 for rotating the rotor 3 in
association with rotation of the handle 1, and an oscillating mechanism 6
for uniformly winding the fishing line by moving the spool 4 back and
forth. As shown in Figure 2, the rotor 3 has a cylindrical portion 30 and
first and 4   11 DEC 2003 second rotor arms 31 and 32, which are formed
opposite from each other on the sides of the cylindrical portion 30. The
cylindrical portion 30 and the first and second rotor arms 31 and 32 are
made of, for example, an aluminum alloy, and are formed as one unitary
piece. 5 The first rotor arm 31 curves outward and extends frontward from
the cylindrical portion 30. A portion of the first rotor arm 31 that is
connected to the cylindrical portion 30 curves and spreads in the
circumferential direction of the cylindrical portion 30. On the outer
circumference side of a front end of the first rotor arm 31, a first bail
support member 40 is pivotably attached. On the front end of the 10 first
bail support member 40, a line roller 41 is attached for guiding the
fishing line to the spool 4. The second rotor arm 32 curves outward and
extends from the cylindrical portion 30. A portion of the second rotor arm
32 that is connected to the cylindrical portion 30 curves and spreads in
the circumferential direction of the cylindrical 15 portion 30. On the
outer circumferential side of a front end of the second rotor arm 32, a
second bail support member 42 is pivotably attached. 



A bail 43 is fixedly coupled between the line roller 41 and the second bail
support member 42. The bail 43 is made of a wire material and is
substantially bent into a U-shape. The first bail support member 40, the
second bail support member 42, 20 the line roller 41, and the bail 43 form
a bail arm 44 that guides the fishing line onto the spool 4. The bail arm
44 is pivotaable between a line guiding position and a line releasing
position. The bail arm 44 is in the line guiding position in Figure 2. The
bail arm 44 can be shifted to the line releasing position from the line
guiding position by flipping over the bail 43. 25 As shown in Figure 2, the
spool 4 is disposed between the first rotor arm 31 and the second rotor arm
32 of the rotor 3. The spool 4 is obtained by, for example, forging an
aluminum alloy. The spool 4 is a cylindrical member having a small diameter
cylindrical portion and a large-diameter cylindrical portion. More
specifically, the spool 4 has a tubular bobbin trunk portion 4a, onto the
outer 30 circumference of which the fishing line is wound, and a
large-diameter tubular shaped skirt portion 4b, which is formed
continuously with the rear portion of the bobbin trunk portion 4a. The
rotor drive mechanism 5 has, as shown in Figure 2, a face gear 11 and a 5
:~`~ SEC 203 pinion gear 12. The face gear 11 rotates together with a
handle shaft 10 that is connected to the handle 1. The pinion gear 12
meshes with the face gear 11. The pinion gear 12 is formed in a hollow
tubular shape. The front portion of the pinion gear 12 extends through the
center portion of the rotor 3. The pinion gear 12 is 5 secured to the rotor
3 by a nut 13. In the reel unit 2, the pinion gear 12 is rotatably
supported by bearings 14a and 14b at its axial middle portion and at its
axial rear end portion, respectively. At the front portion of the pinion
gear 12, chamfered portions having a predetermined length and disposed
parallel to each other are formed. The purpose of forming the chamfered
portions on the pinion gear l2 is to non-rotatably 10 connect the rotor 3
to the pinion gear 12. As shown in Figure 2, the oscillating mechanism 6
moves the spool 4 back and forth by moving back and forth a spool shaft 15
that is coupled to the center of the spool 4 via a drag mechanism 8. The
oscillating mechanism 6 has a worm shaft 16 that is disposed below and
parallel to the spool shaft 15, a slider 17 that moves back 15 and forth
along the worm shaft 16, and an intermediate gear 18 that is secured at the
foremost end of the worm shaft 16. The rear end of the spool shaft 15 is
non-rotatably secured to the slider 17. The intermediate gear 18 meshes
with the pinion gear 12 via a braking mechanism 7, as shown in Figure 3. As
shown in Figures 1 and 2, the reel body 2a has a body member 20 having 20
an opening on its side and the above-mentioned housing space inside; a lid
member 21 disposed adjacent to and screwed to the body member 20 so as to
close the opening on the side of the body member 20; a small lid member 22
detachably attached to the lid member 21; and a cover member 23 attached
along the outer shape of the rear of the body member 20 and the lid member
21. The cover member 23 is detachably 25 secured using screw members 70,
71, and 72 at three locations in the contact surface S (see Figure 1) at
which the body member 20 and the lid member 21 are butt joined. The screw
member 71 is screwed into a nut member 25 attached to the body member 20.
The portion that is fastened by the screw member 71 is further detailed
below. 30 As shown in the enlarged views of Figures 3 and 4, a recessed
portion 20a and a bore portion 20b are formed in the body member 20. The
recessed portion 20a, into which the nut member 25 is non-rotatably
attached, is formed in a contact surface S of the body member 20 (see
Figure 4), which contacts the lid member 21 (see Figures 1 6 



1 ? pEC 2003 5 10 15 20 and 4). The bore portion 20b, through which the
screw member 71 is inserted, is connected to the recessed portion 20a. The
surfaces that define the bore portion 20b and the recessed portion 20a open
out toward the lid member 21. The body member 20 is formed by die-removal
molding, and the recessed portion 20a and the bore portion 20b are
simultaneously formed in one die-removal molding step. A bore portion 21b
is formed in the lid member 21. The bore portion 21b, through which the
screw member 71 is inserted, is formed in a contact surface S of the lid
member 21, which contacts the body member 20. The surface that defines the
bore portion 21b also opens out toward the bore portion 20b of the body
member 20. The cover member 23 has a screw hole 23a, to which the screw
member 71 is coupled. The screw hole 23a is aligned with the bore portions
20b and 21b, such that the screw member 71 can be coupled to the bore
portions 20b, 21b, and the screw hole 23a, and screwed into the nut member
25. As shown in the enlarged views of Figures 3 and 4, the nut member 25
has the shape of hexagonal prism, the inner circumference of which is
formed into a screw hole. The recessed portion 20a of the body member 20 is
formed, in part, into the shape of hexagonal prism so that the nut member
25 can be non-rotatably engaged with the body member 20. Here, the nut
member 25 is attached to the body member 20 from the contact surface S side
first, and the lid member 21 is attached to the body member 20 from the
side. Then, the cover member 23 is attached from the rear of the body
member 20 and the lid member 21, and these members are secured by screwing
the screw member 71 into the nut member 25. In a spinning reel thus
configured, the recessed portion 20a into which the nut 25 30 member 25 is
non-rotatably attached, and the bore portion 20b into which the screw
member 71 is inserted are formed in the body member 20. But here, since the
recessed portion 20a and the bore portion 20b are formed such that surfaces
defining the bore portion 20b and the recessed portion 20a open out, it is
unnecessary to form screw holes in the body member 20 or the lid member 21
by post-processing. Therefore, the body member 20 and the lid member 21 can
be fastened with a simple and inexpensive configuration. Other Embodiments
(a) In the foregoing embodiment, a reel unit of a spinning reel has been 7
? ~ DEC 2003 described to illustrate an example of the fastening structure
of fishing equipment parts, but the invention is not limited to such
application. The fastening structure of the present inve is applicable to
other devices as well. (b) As shown in Figure 5, the body member 20 may
have a protruding portion 5 20c contacting the nut member 25 and formed at
an end of the recessed portion 20a. If this is the case, the nut member 25
can be attached so as to be sandwiched by the recessed portion 20a and the
protruding portion 20c. Therefore, the movement of the nut member 25 in the
axial direction can also be easily prevented. (c) In the foregoing
embodiment, the bore portions 20b and 21b are provided 10 in both the body
member 20 and the lid member 21, while the recessed portion 20a is provided
only in the body member 20. Alternatively, the recessed portion may be
provided in both the body member 20 and the lid member 21, or only in the
lid member 21. Also, the bore portion may be provided only in one of the
body member 20 and the lid member 21. In that case, the bore portion can
have a U-shape, instead 



15 of a semicircular shape, to accommodate the screw member. Figure 6 shows
a fastening structure in which the recessed portion 20a and the bore
portion 20b are both provided only in the body member 20. As shown in
Figure 6, the bore portion 20b has a U-shape, instead of a semi-circular
shape. (d) In the foregoing embodiment, the body member 20 'and the rod
mounting 20 leg 2b are formed in one piece, but it is also possible to form
the lid member 21 in one piece with the rod mounting leg 2b. (e) As shown
in Figures 7 and 8, a first female threaded portion 20d and a second female
threaded portion 21 a may be respectively formed in the contact surface S
of the body member 20 and the contact surface S of the lid member 21. In
this case, 25 when a cover member 23 is attached to the body member 20 and
the lid member 21 and the body member 20 and the lid member 21 are joined
together, these members are secured by screwing the screw member 71 into a
single female thread that is formed by the first female threaded portion
20d and the second female threaded portion 21a. 30 (f) The first embodiment
described above discloses a fastening structure having both the body member
and the lid member. However, the fastening structure of the present
invention can have only one of the body member and the lid member.
According to the present invention, fishing equipment parts can be fastened
8   11 DEC 2003 with a simple and inexpensive configuration. In the
fastening structure of the present invention, a recessed portion to which a
nut member is non-rotatably attached and a bore portion into which a screw
member is inserted are formed in at least one of the first inner fishing
equipment part and the outer fishing equipment part. Since the bore 5
portion and the recessed portion are formed such that surfaces defining the
bore portion and the recessed portion are open, the fishing equipment part
with the bore portion and the recessed portion can be manufactured without
having to perform a post-processing to create a screw hole. As used herein,
the following directional terms "forward, rearward, above, l0 downward,
vertical, horizontal, below and transverse" as well as any other similar
directional terms refer to those directions of a device equipped with the
present invention. Accordingly, these terms, as utilized to describe the
present invention should be interpreted relative to a device equipped with
the present invention. The terms of degree such as "substantially,"
"about," and "approximately" as 15 used herein mean a reasonable amount of
deviation of the modified term such that the end result is not
significantly changed. These terms should be construed as including a
deviation of at least ~ 5% of the modified term if this deviation would not
negate the meaning of the word it modifies. This application claims
priority to Japanese Patent Application No. 2001 20 308503. The entire
disclosure of Japanese Patent Application No. 2001-308503 is hereby
incorporated herein by reference. While only selected embodiments have been
chosen to illustrate the present invention, it will be apparent to those
skilled in the art from this disclosure that various changes and
modifications can be made herein without departing from the 25 scope of the
invention as defined in the appended claims. Furthermore, the foregoing
description of the embodiments according to the present invention are
provided for illustration only, and not for the purpose of limiting the
invention as defined by the appended claims and their equivalents. 9  



~ ~ DEC 2003 WHAT IS CLAIMED IS: 1. A fastening structure for fishing
equipment parts, comprising: a first inner fishing equipment part having a
recessed portion and a bore portion, said recessed portion and said bore
portion being formed such that surfaces 5 defining said recessed portion
and said bore portion open out and that said bore portion and said recessed
portion are connected; an outer fishing equipment part having a screw hole;
a nut member unrotatably coupled to said recessed portion of said first
inner fishing equipment part; and 10 a screw member coupled to said bore
portion of said first inner fishing equipment part and said screw hole of
said outer fishing equipment part to be screwed into said nut member. 2.
The fastening structure for fishing equipment parts as set forth in claim
15 l, wherein said first inner fishing equipment part is formed by
die-removal molding. 3. , The fastening structure for fishing equipment
parts as set forth in claim 1, wherein 20 said nut member is coupled to
said recessed portion so as to be immovable in an axial direction of said
screw member. 4. The fastening structure for fishing equipment parts as set
forth in claim 1, wherein 25 said first inner fishing equipment part has a
protruding portion with which said nut member is in contact. 5. The
fastening structure for fishing equipment parts as set forth in claim 1,
further comprising 30 a second inner fishing equipment part disposed
adjacent to said first inner fishing equipment, such that said surfaces
defining said bore portion and said recessed portion open out toward said
second inner fishing equipment. 10   t i DEC 20Q3 6. The fastening
structure for fishing equipment parts as set forth in claim 5, wherein said
second inner fishing equipment part has a bore portion to which said screw
member is coupled. 



5 7. The fastening structure for fishing equipment parts as set forth in
claim 6, wherein said bore portions of said first and second, inner fishing
equipment parts are threaded bores into which said screw member is screwed.
10 8. The fastening structure for fishing equipment parts as set forth in
claim 5, wherein said second inner fishing equipment part has a recessed
portion to which said nut member is coupled: 15 9. The fastening structure
for fishing equipment parts as set forth in claim 6, wherein said bore
portions of said first and second inner fishing equipment parts are both
semi-circular in shape. 20 10. The fastening structure for fishing
equipment parts as set forth in claim S, wherein said first inner fishing
equipment part is a body member of a reel body of a fishing reel, 25 said
second inner fishing equipment part is a lid member attached to said body
member, and said outer fishing equipment part is a cover member fastened to
said body member and said lid member. 30 11. A fishing reel, comprising: a
reel unit rotatably supporting a handle, said reel unit including a reel
body and a rod mounting leg extending from said reel body, said reel body
having a body member having an opening, 11   91 DEC 2003 5 a lid member
coupled to said body member to close said opening, at least one of said
body member and said lid member having a recessed portion and a bore
portion, said recessed portion and said bore portion being formed such that
surfaces defining said recessed portion and said bore portion open out and
that said bore portion and said recessed portion are connected, and a cover
member attached to a rear of said body member and said lid member, said
cover member having a screw hole, a nut member unrotatably coupled to said
recessed portion, and 10 a screw member coupled to said bore portion and
said screw hole of said cover member to be screwed into said nut member; a
rotor rotatably supported at a front of said reel unit; and a spool
disposed at a front of said rotor so as to be movable back and forth. 15
12. The fishing reel as set forth in claim 11, wherein said one of said
body member and lid member in which said recessed portion 



and said bore portion are formed is formed by die-removal molding. 13. The
fishing reel as set forth in claim 11, wherein 20 said nut member is
coupled to said recessed portion so as to be immovable in an axial
direction of said screw member. 14. The fishing reel as set forth in claim
11, wherein 25 said one of said body member and lid member in which said
recessed portion and said bore portion are formed has a protruding portion
with which said nut member is in contact. 15. The fishing reel as set forth
in claim 11, wherein 30 said body member and said lid member are disposed
adjacent to each other, such that said surfaces defining said bore portion
and said recessed portion formed in said one of said body member and lid
member open out toward the other of said body member and lid member. 12   1
9 DEG 2003 16. The fastening structure for fishing equipment parts as set
forth in claim 1 S, wherein the other of said body member and lid member
has a bore portion to which said screw member is coupled. 5 17. The fishing
reel as set forth in claim 16, wherein said bore portions of said body
member and lid member are threaded bores into which said screw member is
screwed. 10 18. The fastening structure for fishing equipment parts as set
forth in claim 15, wherein the other of said body member and lid member has
a recessed portion to which said nut member is coupled. 15 19. The
fastening structure for fishing equipment parts as set forth in claim 16,
wherein said bore portions of said body member and lid member are both
semi-circular in shape. 20 20. The fastening structure for fishing
equipment parts as set forth in claim 11, wherein said recessed portion and
said bore portion are formed in said body member. 13   ~ 1 pEE 2003 



FASTENING STRUCTURE FOR FISHING EQUIPMENT PARTS ABSTRACT OF THE DISCLOSURE
A reel body of a spinning reel includes: a body member having an opening on
a side portion thereof; a lid member screwed to the body member so as to
close the 5 opening of the side portion of the body member; a cover member
attached along the outer shape of the rear of the body member and the lid
member; a nut member; and a screw member. The body member has a recessed
portion and a bore portion formed such that surfaces defining the recessed
portion and the bore portion open out. The recessed portion and the bore
portion are connected. The nut member is non-rotatably 10 coupled to the
recessed portion. The screw member is coupled to the bore portion to be
inserted into the nut member. The present invention provides a simple and
inexpensive fastening structure. Fig. 4 15 14 .A><.A0Y.A.A".A!
9.ACN".A08u.A.A!Y.A<.AY.AU.AL .ALe<Xq}
">T){~{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]c$
aU]c$a]c$aU]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!)5"$h$&$&m&'(P(R(U(a(()o))
+x+,h,,,G--.|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca!..n//b00112
22k24<5668W899::?;
;=<?<B<D<O<Q<T<W<Z<B|vqlgb]X]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]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca!BMCPCSCCCGD:EYEkE
EEEEuFF6HHDKLMVNEOOOOMPPPQReR
S`S{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a
U]c"a]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca!`SSSUT%UoUUUVVWXXX*XYZZZ2[@[[[[4\]\
\\]#]p]]-^j^}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!j^p^}^````accdddee4f7fzfff<g
?gvggh;
h>hhhhhiii}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca!iijjjCkkkbl(mmnnnn$qqqqh;
h>hhhhhiii}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]
ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca<Xr(cB
1"10%&'()-|!"10%&'()-|G"10%<&'()-|0l10%&'()-10%&'()-="<10%&'()-(q0}[<&"10%&
'()-m!@&"10%&'()-m"10%&'()-m!#"10%&'()-m"10%&'()-|!#"10%&'()-|Z}
;hzY7!83"10%&'()- 13"10%&'()-)!3"10%&'()-1 10%&'()-!#&"10%&'()-
!8#&"10%&'()- "e
JE~\:!!40"10%&'()-4!\,0"10%,,&'()-4!\0"10%,,&'()-4H#10%0&'()-# 10 10
10=W10%&'()-EHwU3~\:!,0"10%&'()-4!\0"10%,!,!&'()-4!\0"10%&'()-4!\0"10%,,&'(
)-4!U0"10%%%&'()-4!U0"10%%%&'()-4 >~_@!,0C10%5&'()-|s10%5&'()-%10%5&'()- 10
10 10f<s10%&'()-!N0"10%&'()-4>T^?~_@!,0\F'10%5&'()- ! 10%55&'()-0
10%L&'()-0L10%5&'()-\,10%5&'()- ! 10%55&'()-){~dE~_@!,010%5&'()-
,10%5&'()-0$10%5&'()-L10%5&'()-\l10%5&'()-  10%5&'()-
)5}^?~_@!,0p&0)10%5&'()-\v.10%5&'()-=-10%5&'()-!py& 10%&'()-p6# 10%5&'()-!p
10%55&'()-5}^SH=!, 105 105 105I0<s10%5&'()-!pL3 10%55&'()-!)pL3
10%&'()-410%5&'()-\110%5&'()-
M!]"zX6SH=!!\#10%fRfR&'()-!d#10%nRnR&'()-!r,#10%|R|R&'()-!y#10%RR&'()-!r#10
%|R|R&'()-p#V10%
&'()-y]"""$h$$%^<SH=!!\!d\&#10%nRnR&'()-!k\&#10%uu&'()-$#10% &'()-=SC 10%
&'()-#10% &&'()-!#10%!T!T&'()-%&$&m&''(^?SH=!!\!6#810% 



R&'()- !U1"10%_R_R&'()-!U1"10%_R_R&'()-#010% R&'()-=SY.= 10% R&'()-\&#10%
R&'()-(P(R(S(T(U(a(()bC!!\!g 10%&'()-fg 10%&'()- 3" 10%&'()- 10 R 10 R 10
R;s10% R&'()-910% R&'()-=)o)) +x+,h,^?bC!!\!g 10%&'()-!Ig
10%&'()-!*"10%&'()- g 10%&'()-,"10%&'()-g 10%&'()-h,,,G--..^?bC!!\!|'
10%&'()-!89$"10%&'()-  10%&'()-!c 10%ll&'()-10%&'()-
"10%&'()-.n//b0011aBbC!!\!7L10%&'()-!1l4"10%&'()-)1 10%&'()--
10%&'()-S,"10%&'()-) 10%&'()-12 222 22k2`3~\:!!!$10%66&'()- !4C'10%==&'()-!
C'10%&'()- 10 10 10=s10%&'()-C910%&'()-
`34<56678z[9~\:!!!6C"10%EE&'()-6C"10%E&'()- %10%E&'()-
!6)"10%==&'()-!*0%10%66&'()-!4$10%66&'()- 8W899::?;^?~\:!!!4#10%&'()- !6L3
10%&'()-Sv.!10%&'()-\&=%10%Z&'()-m!d\&=%10%!/!/&'()-m$=%10%E&'()- ?;
;=<?<@<A<B<O<Q<bC!!!|10%&'()-#10%&'()- 10 10 10;s10%&'()-69 10%&'()-Z66
10%&'()-Q<T<W<Z<='?D@a?bC!!!! 10%&'()-s$! 10%&'()-s$
10%&'()-s$0$10%&'()-L10%&'()-L10%&'()-D@ABMCPCSCC}^?bC!!!p, 10%&'()-
0410%&'()-0,10%&'()-\P+10%&'()-! 10%&'()-s$!
10%&'()-s$CCGD:EYEkEEaBbC!!!\910%&'()-!#810%cc&'()-610%&'()-p1 10%&'()-Gp0
10%&'()- pv. 10%&'()-EEEEEEuFFJGb@!!!! "10%55&'()-910%5&'()-
10%5&'()-%10%5&'()- 10 10 10,<10%&'()-JG6HHJDKLMzX6b@!!y(#10%f5f5&'()-!;
06#"10%55&'()-F!@L"10%-5-5&'()-!GL"10%4545&'()-y10%5&'()- !
"10%55&'()-MMVNEOOOOOOz[PE:!! 105 105 



105f<10%5&'()-!p9 10%55&'()- !\4#10%I5I5&'()-cp&0
10%5&'()-*!k(#10%X5X5&'()-OOMPPPQRaBPE:!! 10i 10%d&'()-!B,&4"10%""&'()-v
10%d&'()-  10%d&'()- 10%d&'()-P"Y10%d&'()-ReR S`SSSUT}[<PE:!! Y"10%d&'()-!
10%BB&'()-$10%d&'()-  10%d&'()-!8@"10%&'()-! 10%BB&'()-UT%UoUUUVV^?PE:!! *
10%d&'()- !' 10%dd&'()-&010%d&'()-s$"10%d&'()-!" 10%;;&'()-
10%d&'()-*VWXXXXXX*X~\=!! w 10%&'()-!p10%]]&'()-` 10d 10d
10d>10%d&'()-c110%d&'()-!8,"10%&'()-G*XlX^YYYZ.Zz[:~\=!! NL7#10%;
;&'()-cy10%5&'()-y10%c&'()-!i!10%&'()-!i!10%55&'()-!i!10%&'()-.ZZZ2[@[[[aB~
\=!! N\!10%5&'()-\C10%5&'()- LM10%5&'()-\10%5&'()- T10%5&'()-!NL7#10%;5;
5&'()-c[[4\]\\\]dE~\=!! N,6#10%5&'()- 3+
10%5&'()-\)10%5&'()-\&M10%5&'()-0$#10%5&'()- #
10%5&'()-]#]p]]-^j^m^n^aB7=!! 10 <$10% &'()-p#8,10%5&'()-
!r46#10%_5_5&'()-L310%5&'()-\110%5&'()- pv.10%5&'()-n^o^p^}^^8__`dB=!! 10
!G0"10%QRQR&'()-M!N%0"10%XRXR&'()-M!U0"10%_R_R&'()-M!U0"10%_R_R&'()-M#10%
R&'()-  10  10 ``t```4aa}[9B=!! !SC 10% R R&'()-!SC 10% R R&'()-010%
R&'()-!<3)!10%FRFR&'()-!D3)!10%NRNR&'()-0"10%
a&'()-MaaVbbc=ccwX6B=!!k4!10%uRuR&'()-4!10%  &'()-!k$#10%uRuR&'()- 



!k$#10%uRuR&'()- !r$#10%|R|R&'()- !y$#10%RR&'()-
cccccddde~_=!!k!7,10%55&'()- |s10%5&'()-l"10%5&'()- 10 R 10 R 10 R<10%
R&'()-!4!10%&'()-eee4f7fzffdB~_=!!k!!,F10%&'()-,10%5&'()-010%5&'()-,
10%%&'()-p10%5&'()-,10%\&'()- ff<g?gvgghdE~_=!!k!!10%5&'()- \`10%5&'()-
\'10%5&'()-010%5&'()-\ 10%5&'()-\10%5&'()-h;
h>hhhhhdE~_=!!k!!,10%5&'()-\)'10%5&'()- py&L10%5&'()-\$10%5&'()-
$10%5&'()-\6#'10%5&'()-hiiiijjj^?4=! 105,=10%5&'()-!pi3
10%55&'()-410%5&'()-\1'10%5&'()-p.10%5&'()-!pP+ 10%55&'()-jjjjCkPkkkjK=!
105,t10%&'()-! 10%&'()-F 10%*&'()-F010%&'()- V$ S10%&'()-v 105
105kkbll(mmmwU3K=!@i"10%&'()-!Ui"10%&'()-!Gi"10%&'()-!\i"10%&'()-!I
10%&'()-*!I 10%&'()-*m9nnnnnnnn{Y7!! "10%&'()-f!H `10%&'()-\ 10 10 10If;
10%&'()-!4L%"10%&'()-F!rL%"10%&&&'()-Fno$qqqqxY{Y7!!
"10%&'()-f,`910%&'()-!kLY-10%&'()-w!GL@&10%TT&'()-G!"10%&'()-f "10%&'()-f
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
T%/A9BLUo[`gknrtvxz|~.B`Sj^iqGHIJKLM(E>5]"%()h,.1`38?;
Q<D@CEJGMORUTV*X.Z[]n^`acefhhjkmnqNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuv
wxyz{|6Times New RomanArialCourier New"h Root EntryWordDocumentR
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


