
;e3e):)7.66FT3REAR DRAG SOUND GENERATING MECHANISM FOR A SPINNING REEL
BACKGROUND OF THE INVENTION Field of the Invention [0001 ] The present
invention generally relates to a rear drag operation structure. More
specifically, the present invention relates to a rear drag operation
structure that serves to operate a rear drag mechanism that is arranged on
the rear of a reel unit of a spinning reel. Background Information [0002]
With conventional spinning reels, a rear drag operation structure that
serves to operate a rear drag mechanism arranged on the rear of a reel unit
has been widely adopted. [0003] A conventional rear drag operation
structure includes a knob mounting portion, a first rear drag knob, and a
second rear drag knob (see, for example, Japanese Utility Model Publication
3-5259. Figure 1). The knob mounting portion includes a tubular portion and
a male threaded portion. The tubular portion has a tubular shape that
projects rearward from the rear portion of the reel unit, and the male
threaded portion is formed on an outer peripheral surface of the tubular
portion. The first rear drag knob serves to finely adjust the drag force of
the rear drag mechanism, and is mounted on the rear end portion of the knob
mounting portion. The second rear drag knob includes a lever member and a
nut member. The lever member is disposed between the rear portion of the
reel unit and the front portion of the first rear drag knob. The nut member
is mounted on the lever member so that the nut member is non-rotatable
therewith but movable forward and backward relative thereto. In addition,
the nut member is screwed onto the male threaded portion of the knob
mounting portion. When the lever member' of the second rear drag knob
described above is pivoted, the nut member will rotate together with the
lever member relative to the knob mounting portion. When this occurs, the
lever member and the nut member will move forward and backward relative to
the knob mounting portion, and the drag force of the rear drag mechanism
will be adjusted. By operating the second rear drag knob, it is possible to
effect a drag force adjustment quickly. [0004] With a rear drag operation
structure for a conventional spinning reel, when the lever member of the
second rear drag knob is pivoted, the drag force of the rear drag mechanism
is adjusted by moving the lever member and the nut member forward and -1
backward relative to the knob mounting portion. When this occurs, it will
be necessary to provide a gap between the second rear drag knob and the
rear portion of the real unit and a gap between the second rear drag knob
and the front portion of the first rear drag knob, so that the lever member
does not come in contact with the rear portion of the reel unit or the
front portion of the first rear drag knob. The larger these gaps become,
the more likely foreign materials such as dirt and dust enter into the reel
unit from the gaps, and an uneven surface from the rear portion of the reel
unit to the first rear drag knob is produced in the contour of the rear
drag operation structure and thus the design becomes less desirable. [0005]
In view of the above, it will be apparent to those skilled in the art from
this disclosure that there exists a need for an improved rear drag
operation structure that overcomes the problems of the conventional art.
This invention addresses this need in the art as well as other needs, which
will become apparent to those skilled in the art from this disclosure.
SUMMARY OF THE INVENTION [0006] In a rear drag operation structure for a
spinning reel, it is an object of the present invention to make it
difficult for foreign matter to enter inside the reel unit, and to improve
the design of the rear drag operation structure. [0007] A rear drag
operation structure for a spinning reel according to a first aspect of the
present invention serves to operate a rear drag mechanism arranged on the
rear of a reel unit, and includes a knob mounting portion, a first rear
drag knob, and a second rear drag knob. The knob mounting portion includes
a tubular portion and a male threaded portion. The tubular portion is
adapted to be arranged on a rear of the reel unit so as to project rearward
in a tubular shape from the rear portion of the reel unit. The male
threaded portion is formed on an outer peripheral surface of the tubular
portion. The first rear drag knob serves to adjust the drag force of the
rear drag mechanism finely, and is mounted on the rear end portion of the
knob mounting portion. The second rear drag knob serves to adjust the drag
force of the rear drag mechanism, and includes a lever member and a nut
member. The lever member is adapted to be disposed between the rear portion
of the reel unit and the front portion of the first rear drag knob. The
lever member can be brought into contact with the rear portion of the reel
unit and the front portion of the first rear drag knob. The nut member is
mounted on the lever member so that the nut member is non-rotatable
relative thereto but movable forward and backward relative thereto. In 



_2_   addition, the nut member is screwed onto the male threaded portion of
the knob mounting portion. [0008] With this rear drag operation structure
for a spinning reel, when the lever member of the second rear drag knob is
pivoted, the nut member will rotate together with the lever member relative
to the knob mounting portion. At this point, when the lever member comes
into contact with the front portion of the first rear drag knob and the
rear portion of the reel unit, the nut member will move forward and
backward relative to the lever member and the knob mounting portion, and
the drag force of the rear drag mechanism will be adjusted. By operating
the second rear drag knob, it is possible to effect a drag force adjustment
quickly. [0009] Here, by contacting the lever member with the front portion
of the first rear drag knob and the rear portion of the reel unit, the
relative movement of the lever member forward and backward with respect to
the knob mounting portion is restricted. In this state, the drag force of
the rear drag mechanism can be adjusted by moving the nut member that is
screwed onto the knob mounting portion forward and backward relative to the
lever member and the knob mounting portion by pivoting the second rear drag
knob. Thus, there will no longer be any need to provide gaps between the
second rear drag knob and the rear portion of the reel unit and between the
second rear drag knob and the front portion of the first rear drag knob, to
give a room for the lever member to move. Thus, it is difficult for foreign
matter to enter inside the reel unit. Also, the design of the silhouette of
the rear drag operational structure can be improved. [0010] In a rear drag
operation structure for a spinning reel according to a second aspect of the
present invention is the rear drag operation structure for a spinning reel
disclosed in the first aspect of the present invention, in which the nut
member has at least one first recess that is formed on an outer periphery
of a rear end portion of the nut member so as to extend frontward, and the
lever member includes a tubular lever part and a first projection that is
formed on an inner periphery of the tubular lever part so as to engage with
the first recess. [0011 ] In this configuration, the lever member can be
easily positioned on the rear portion of the nut member because the first
projections formed on the inner periphery of the tubular lever part of the
lever member can engage with the first recess formed in the outer periphery
of the nut member. In addition, when the second rear drag knob is pivoted,
-3   the first projection of the lever member will mesh with the first
recess of the nut member, and the nut member will rotate together with the
lever member. When this occurs, the first recess of the nut member will
slide forward and backward on the first projection of the lever member, and
the nut member will move forward and backward relative to the lever member
and the knob mounting portion. Thus, the drag force of the rear drag
mechanism can be adjusted by moving the nut member forward and backward
relative to the lever member and the knob mounting portion. In this way,
there will no longer be any need to provide gaps between the second rear
drag knob and the rear portion of the reel unit and between the second rear
drag knob and the front portion of the first rear drag knob to give a room
for the lever member to move. Thus, it is difficult for foreign matter to
enter inside the reel unit. Then, the design of the silhouette of the rear
drag operational structure can be improved. [0012] In a rear drag operation
structure for a spinning reel according to a third aspect of the present
invention is the rear drag operation structure for a spinning reel
disclosed in the first or second aspect , in which the nut member has at
least one second recess that is formed on an outer periphery of a front end
portion of the nut member so as to extend rearward, and the lever member
includes a tubular lever part and a second projection that is formed on an
inner periphery of the tubular lever part so as to engage with the second
recess. 



[0013] In this configuration, the lever member can be easily positioned on
the front portion of the nut member because the second recess formed on the
inner periphery of the tubular portion of the lever member can engage with
the second projection formed in the outer periphery of the nut member. In
addition, when the second rear drag knob is pivoted, the second recess of
the lever member will mesh with the second projection of the nut member,
and the nut member will rotate together with the lever member. When this
occurs, the second projection of the nut member will slide forward and
backward on the second recess of the lever member, and the nut member will
move forward and backward relative to the lever member and the knob
mounting portion. Thus, the drag force of the rear drag mechanism can be
adjusted by moving the nut member forward and backward relative to the
lever member and the knob mounting portion. In this way, there will no
longer be any need to provide gaps between the second rear drag knob and
the rear portion of the reel unit and between the second rear drag knob and
the front portion of the first -4   rear drag knob to give a room for the
lever member to move. Thus, it is made difficult for foreign matter to
enter inside the reel unit. Then, the design of the silhouette of the rear
drag operational structure can be improved. [0014] In a rear drag operation
structure for a spinning reel according to a fourth aspect of the present
invention is the rear drag operation structure for a spinning reel
disclosed in any of the first to third aspects, in which the first rear
drag knob is mounted on the knob mounting portion so that the first rear
drag knob is rotatable but not movable forward and backward relative to the
knob mounting portion. The second rear drag knob is adapted to be disposed
such,that the second rear drag knob substantially contacts the rear portion
of the reel unit and the first rear drag knob. [0015] In this
configuration, even if the first rear drag knob is rotated, the first rear
drag knob will not move forward and backward relative to the knob mounting
portion because the first rear drag knob is mounted on the knob mounting
portion to be rotatable but not movable forward and backward therewith.
Thus, the gap between the rear portion of the second rear drag knob and the
front portion of the first rear drag knob can be prevented from increasing
in size. In addition, although the front portion of the second rear drag
knob and the rear portion of the reel unit and the rear portion of the
second rear drag knob and the front portion of the first rear drag knob
substantially contact one another, there are still micro clearances
therebetween. Accordingly, an initial dynamic load when the second rear
drag knob is pivoted can be reduced. The smaller the gaps become, the more
difficult it can be made for foreign matter to enter into the reel unit.
Then, the design of the silhouette of the rear drag operational structure
can be improved. [0016] In a rear drag operation structure for a spinning
reel according to a fifth aspect of the present invention is the rear drag
operation structure for a spinning reel disclosed in any of the first to
fourth aspects, further including a sound generating mechanism that
generates sound when the second rear drag knob is pivoted in a
predetermined pivot range and is arranged between the second rear drag knob
and the knob mounting portion. The sound generating mechanism includes a
plurality of sounding recesses, a mounting recess, a sounding pin, and an
urging member. The plurality of sounding recesses are formed
circumferentially spaced apart in the inner periphery of the second rear
drag knob in accordance with the pivot range. The mounting recess is formed
in the outer periphery of the knob mounting portion in a position opposite
the sounding -5   recess. The sounding pin is mounted in the mounting
recess such the sounding pin engages with the sounding recesses. The urging
member is disposed in the mounting recess and urges the sounding pin toward
the sounding recesses. [0017] With this rear drag operation structure for a
spinning reel, when the second rear drag knob is pivoted, the sounding pin
mounted in the knob mounting portion is urged toward the sounding recess
side formed in the second rear drag knob by the urging member, and the
sounding pin engages with the plurality of sounding recesses and generates
sound. Thus, even when the sound generating mechanism is arranged between
the second rear drag knob and the knob mounting portion, the drag force of
the rear drag mechanism can be adjusted by moving the nut member forward
and backward relative to the lever member and the knob mounting portion. In
this way, there will no longer be any need to provide gaps between the
second rear drag knob and the rear portion of the reel unit and between the
second rear drag knob and the front portion of the first rear drag knob in
order to give a room for the lever member to move. Thus, it is difficult
for foreign matter to enter inside the reel unit. Then, the design of the
silhouette of the rear drag operational structure can be improved. [0018]
In a rear drag operation structure for a spinning reel according to a sixth
aspect of the present invention is the rear drag operation structure for a
spinning reel disclosed in any of the first to fifth aspects, wherein the
knob mounting portion has a female threaded portion formed on an inner
peripheral surface of the tubular portion, and the first rear drag knob
includes a pressure member that engages the female threaded portion of the
knob mounting portion, such that the pressure member is rotatable and
movable forward and backward relative to the knob mounting portion. 



[0019] 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 [0020] Referring now to the
attached drawings which form a part of this original disclosure: [0021 ]
Figure 1 is a cross sectional view of a spinning reel according to one
embodiment of the present invention; -6   [0022] Figure 2 is an enlarged
cross sectional view of the rear portion of the spinning reel according to
the embodiment of the present invention; [0023] Figure 3 is an enlarged
cross sectional view of a first rear drag knob of the spinning reel
according to the embodiment of the present invention; [0024] Figure 4 is an
exploded perspective view of a retaining structure of the spinning reel
according to the embodiment of the present invention; [0025] Figure 5 is an
enlarged cross sectional view of a second rear drag knob of the spinning
reel according to the embodiment of the present invention; [0026] Figure 6
is an enlarged cross sectional view of a first rear drag sound generating
mechanism installed on the spinning reel according to the embodiment of the
present invention; [0027] Figure 7 is a schematic view of a knob mounting
portion of the spinning reel and a cross sectional view of a first rear
drag knob according to the embodiment of the present invention; [0028]
Figure 8 is a cross sectional view of a second rear drag sound generating
mechanism installed in the spinning reel according to the embodiment of the
present invention, viewed along line VIII-VIII of Fig. 1; [0029] Figure 9
is an enlarged cross sectional view of the second rear drag sound
generating mechanism according to the embodiment of the present invention; 



[0030] Figure 10 is an enlarged cross sectional view of a second rear drag
knob of a spinning reel according to another embodiment of the present
invention; [0031] Figure 11 is an enlarged cross sectional view of a second
rear drag knob of the spinning reel according to still another embodiment
of the present invention; and [0032] Figure 12 is an enlarged cross
sectional view of a second rear drag knob of the spinning reel according to
still another embodiment of the present invention; and DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS [0033] 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 descriptions of the embodiments of 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. _7_
[0034] Fig. 1 shows a spinning reel according to an embodiment of the
present invention. [0035] As shown in Fig. 1, the spinning reel primarily
includes a reel unit 1 that rotatively supports a handle 10, a rotor 2, a
spool 3, a first rear drag knob 50, and a second rear drag knob 51. [0036]
REEL UNIT [0037] The reel unit 1 includes a reel body la, and a rod
attachment leg lb that extends diagonally upward and forward from the reel
body 1 a. An accommodation space is formed in the interior of the reel body
1 a. A rotor drive mechanism 5 that rotates the rotor 2 in conjunction with
the rotation of the handle 10, and an oscillating mechanism 6 that moves
the spool 3 back and forth to uniformly wind fishing line, are arranged in
the accommodation space. [0038] As shown in Figs. 2 and 4, a knob mounting
portion 52 that includes a tubular portion 52g that projects rearward from
a rear portion lc of the reel body la is arranged on the rear portion 1 c.
A plurality of first engagement recesses 52b are formed spaced apart by a
predetermined distance in the circumferential direction on the rear end
surface of the tubular portion 52g of the knob mounting portion 52. In
addition, a first female threaded portion 52a is formed on a rear inner
peripheral surface of the tubular portion 52g of the knob mounting portion
52, and a third male threaded portion (male threaded portion) 52e is formed
on the outer peripheral surface of the tubular portion 52g of the knob
mounting portion 52. An annular first annular groove 52c and an annular
second annular groove 52d are formed in a predetermined spaced relationship
in the rear portion of the third male threaded portion 52e. Then, second
engagement recesses 52f are formed in the rear end of the knob mounting
portion 52 extending axially through the second annular groove 52d. The
second engagement recesses 52f are formed in a predetermined spaced
relationship in the circumferential direction, and the depths thereof are
deeper than the depth of the second annular groove 52d. [0039] As shown in
Fig. l, a positioning recess 96 is arranged adjacent to the third male
threaded portion 52e of the knob mounting member 52 in order to position
the second rear drag knob 51. Both side surfaces of the positioning recess
96 in the rotational direction are formed in a fan-shaped taper from the
circumferential the bottom portion of the positioning recess 96 to the
opening thereof. In addition, a second mounting recess 72 _g_ 



is arranged in front of the third male threaded portion 52e of the knob
mounting portion 52 in order to mount a second sounding pin 73 and a second
coil spring 74 described below. [0040] Rozox [004l] The rotor 2 is
rotatively supported on the ftont of the reel unit 1. As shown in Fig. l,
the rotor 2 includes a rotor cylindrical portion 30, a first rotor arm 31
and a second rotor arm 32. The first and second rotor arms 31, 32 are
arranged on mutually opposing positions of the rotor cylindrical portion
30. The rotor cylindrical portion 30 and the first and second rotor arms
31, 32 are, for example, made of an aluminum alloy, and are formed to be
integral with the rotor cylindrical portion 30. The first and second rotor
arms 31, 32 are connected to the circumferential surface of the rotor
cylindrical portion 30 such that the bases of the first and second rotor
arms 31, 32 extend in the circumferential direction on the circumferential
surface of the rotor cylindrical portion 30. The first and second rotor
arms 31, 32 project outward from the rotor cylindrical portion 30 and then
curve and extend forward. A first bail support member 40 is pivotably
mounted to the tip of the first rotor arm 31. A line roller 41 for guiding
fishing line to the spool 3 is mounted to the front end of the first bail
support member 40. A second bail support member 42 is pivotably mounted to
the fiont end of the second rotor arm 32. A bail 43 that is a wire member
curved into an approximate U-shape is fixedly held between the line roller
41 and the second bail support member 42. The first bail support member 40,
the second bail support member 42, the line roller 41, and the bail 43 form
a bail arm 44 that guides the fishing line onto the spool 3. The bail arm
44 can pivot between a line-guiding posture shown in Fig. 1 and a
line-releasing posture which flips from the line-guiding posture. [0042]
RozoxDruvEMECaaNrsNr [0043] As shown in Fig. 1, the rotor drive mechanism 5
includes a face gear 11 and a pinion gear 12. The face gear 11 rotates
together with a handle shaft 10a that is connected to the handle 10, and
the pinion gear 12 meshes with the face gear 11. The pinion gear 12 is
formed in a tubular shape, and a central portion and a rear end portion
thereof in the axial direction are rotatively supported on the reel body 1
a via bearings 14a and 14b. A front portion of the pinion gear 12 passes
through the center portion of the rotor 2 and extends toward the spool 3. A
spool shaft 14 passes through the inner peripheral portion of the pinion
gear 12, and slidably moves forward and backward along the rotational axis
of the pinion gear 12. -9   [0044] SPOOL [0045] The spool 3 winds fishing
line around the outer peripheral surface thereof, and as shown in Fig. 1,
is mounted on the front portion of the rotor 2 so that the spool 3 can be
shifted back and forth. The spool 3 is composed of a spool unit 7, a brim
8, and a brim fixing member 9. The spool unit 7 includes a bobbin 4a and a
skirt portion 4b. The bobbin 4a is formed into a tubular shape and fishing
line is wound around the outer periphery thereof. The skirt portion 4b is
formed such that the diameter thereof is larger than the outer diameter of
the bobbin 4a, and is formed to be integral with the rear portion of the
bobbin portion 4a. The brim 8 is mounted on the front portion of the bobbin
portion 4a, and is fixed to the spool unit 7 by the bobbin fixing member 9.
[0046] OSCILLATING MECHANISM [0047] As shown in Fig. 1, the oscillating
mechanism 6 is a device that causes the spool shaft 14 connected to the
spool 3 to move forward and backward, and cause the spool 3 to move in the
same direction. The oscillating mechanism 6 includes a worm 15 disposed
below and parallel to the spool shaft 14, a slider 16 that moves back and
forth along the worm 15, a guide shaft (not shown in the figures) that is
disposed parallel to the spool shaft 14, and an intermediate gear (not
shown in the figures) that is fixedly coupled to the front end of the worm
15. Here, the slider 16 is non-rotatably mounted to the spool shaft 14.
[0048] REAR DRAG MECHANISM [0049] The rear drag mechanism 45 is a mechanism
that causes a drag force to be applied to the spool 3. As shown in Fig. 2,
the rear drag mechanism 45 is composed of a cylindrical first bush 18,
first and second friction engagement portionsl9, 20 that include a
plurality of friction plates 19a, 20a, a coil spring 21 for pressing the
first friction plates 19a of the first friction engagement portion 19 and a
first pressure member 22 for urging the friction plates I 9a of the first
friction engagement portion 19, and a second pressure member 25 for urging
the friction plates 20a of the second friction engagement portion 20.
[0050] The first bush 18 is formed in a tubular shape in which the outer
peripheral surface thereof has mutually parallel chamfered portions. A
second bush 18a is nonrotatably and non-slidably fitted into the front
portion of the inner periphery of the first bush 18. The second bush 18a is
also formed in a tubular shape in which the outer peripheral surface
thereof has mutually parallel chamfered portions. The second bush 18a -10 



is, for example, made of a synthetic resin that is highly slidable, and the
spool shaft 14 is non-rotatably and slidably fitted into the inner
periphery thereof. Thus, by disposing the highly slidable second bush 18a
between the first bush 18 and the spool shaft 14, the spool shaft 14 can
smoothly slide in the inner peripheral portions of the first and second
bushes 18, 18a. [0051 ] A flange portion 23 is arranged on the outer
peripheral surface of the rear portion of the first bush 18. The friction
plates 19a of the first friction engagement portion 19 are disposed to the
front and rear of the flange portion 23. The coil spring 21 is disposed on
the rear portion of the first friction engagement portion 19. The first
pressure member 22 is connected in series with the rear portion of the coil
spring 21. A front portion 22a of the first pressure member 22 is formed
into a cylindrical shape, and a first male threaded portion 22b is arranged
on the outer peripheral surface thereof. In addition, a rear portion 22c of
the first pressure member 22 is formed into a closed-end tubular shape
having a diameter that is smaller than the front portion 22a of the first
pressure member 22, and the outer peripheral surface of the rear portion
22c has two chamfered portions that are parallel to each other. [0052] A
plate member 20b non-rotatably mounted on the outer periphery of the first
bush 18 is interposed by the friction plates 20a of the second friction
engagement portion 20. Projections 20c that engage with a sounding spring
81 (described below) are formed on the outer peripheral surface of the
plate member 20b so as to be spaced apart by a predetermined distance in
the circumferential direction. A second pressure member 25 is disposed on
the rear portion of the second friction engagement portion 20; and engages
with an engagement portion 25b of the second rear drag knob 51 (described
below). [0053] The first male threaded portion 22b of the first pressure
member 22 is rotatively mounted on the first female threaded portion 52a
formed in the inner peripheral surface of the knob mounting member 52. The
first pressure member 22 can rotate in the interior of the knob mounting
portion 52 while moving forward and backward, and compresses and
decompresses the coil spring 21. The second pressure member 25 is
rotatively mounted on the outer periphery of the first bush 18. When the
second pressure member 25 rotates and presses on the friction plates 20a of
the second friction engagement portion 20, both surfaces of the plate
member 20b are pressed by the friction plate 20a. [0054] FrnszR~xDnacKNOs
-11   [0055] The first rear drag knob 50 serves to finely adjust the drag
force of the rear drag mechanism 45, and as shown in Figs. 3 and 4,
includes a first knob member 55, a second knob member 56, and a ring member
57. The first knob member 55 is, for example, made of a synthetic resin,
and is formed into a tubular shape. The first knob member 55 includes a
first tubular portion 55a, a second tubular portion 55b, and a third
tubular portion 55c, and the first to third tubular portions 55a, 55b, 55c
are formed integrally with each other. [0056] An annular third annular
groove 55d is arranged in the front portion of the inner peripheral surface
of the first tubular portion 55a. A first engagement member 58a is fitted
in the third engagement groove 55d and the first annular groove 52c of the
knob mounting portion 52. Here, for example, an O-ring is employed as the
first engagement member 58a. The second tubular portion 55b is integrally
formed with the rear end of the first tubular portion 55a, and the outer
diameter of the second tubular portion 55b is smaller than the outer
diameter of the first tubular portion 55a. The third tubular portion 55c is
integrally formed with the rear end of the second tubular portion 55b, and
the outer diameter of the third tubular portion 55c is smaller than the
outer diameter of the second tubular portion 55b. A second male threaded
portion 55e is arranged on the outer peripheral surface of the third
tubular portion 55c. [0057] A retaining engagement surface 55g is arranged
on the rear end of the third tubular portion 55c. The retaining engagement
surface 55g is formed in a planar shape that is substantially perpendicular
to the rotational axis. A washer 59 is disposed on the rear end of the
retaining engagement surface 55g. The washer 59 includes a circular portion
59a and projections 59b. The circular portion 59a is in contact with the
retaining engagement surface 55g. The projections 59b are formed so thaf
they project inward from the inner peripheral surface of the circular
portion 59a and can engage with the plurality of second engagement recesses
52f. The washer 59 is positioned by a second engagement member 58b. The
second engagement member 58b is brought into contact with the rear surface
of the washer 59 while being inserted into the second annular groove 52d
formed in the knob mounting portion 52. Here, for example, a C-shaped
retaining ring is employed as the second engagement member 58b, and the
outer diameter is larger than the inner diameter of the circular portion
59a of the washer 59. -12   



[0058] The second knob member 56 is, for example, made of a synthetic
resin, and is formed into a closed-end tubular shape. First and second
engagement portions 56e, 56f are provided on the closed end portion of the
second knob member 56. The first engagement portion 56e is an oval-shaped
hole formed in the central bottom portion thereof. The rear portion 22c of
the first pressure member 22 is chamfered in parallel on the outer
peripheral surface thereof and is engaged with the first engagement portion
56e. The rear portion 22c of the first pressure member 22 is non-rotatable
in the first engagement portion 56e and can slide forward and backward
therein. The second engagement portion 56f is formed in a toroidal recessed
shape in the outer periphery of the closed end portion of the second knob
member 56. A sounding member 61 (described below) is engaged with the
second engagement portion 56f. In addition, a first mounting recess 63 is
formed in the bottom portion of the second engagement portion 56f that is
formed in a toroidal recessed shape, and a first sounding pin 64 and a
first coil spring 65 (described below) are disposed in the first mounting
recess 63. [0059] An annular fourth annular groove 56b and a second female
threaded portion 56d are arranged on the inner peripheral surface of the
second knob member 56. The fourth annular groove 56b is formed on the
closed end side of the second knob member 56, and has a diameter that is
larger than the outer diameter of the sounding mechanism 61 described
below. The second female threaded portion 56d is formed on the open side of
the second knob member 56. The second knob member 56 is connected to the
first knob member 55 by screwing the second female threaded. portion 56d
together with the second male threaded portion 55e of the first knob member
55. When this occurs, the ring member 57 will be disposed between the first
knob member 55 and the second knob member 56. The ring member 57 is, for
example, made of aluminum. Note that the design of the first rear drag knob
50 can be improved by installing the ring member 57 between the first knob
member 55 and the second knob member 56. [0060] SECOND REAR DRAG KNOB
[0061] The second rear drag knob 51 serves to adjust the drag force of the
rear drag mechanism 45 more quickly than the first rear drag knob 50 does,
and is disposed between the rear portion 1 c of the reel body 1 a and the
front portion of the first rear drag knob 50. As shown in Fig. 5, the
second rear drag knob 51 includes a first lever member (lever member) 90, a
second lever member (lever member) 91, a positioning pin 92 and a -13
fourth coil spring 93, a fixing member (lever member) 94, and a tubular
member (nut member) 95. The first lever member 90 is formed in a tubular
shape, and includes a first lever portion 90a that projects radially
outward from the outer peripheral surface of the first lever portion 90a.
The first lever portion 90a includes an accommodation portion that opens in
the forward direction, and a second lever portion 91 a (described below)
can be accommodated in this accommodation portion. In addition, first
engagement projections (first projections) 90b are formed in a
predetermined spaced relationship in the circumferential direction on the
first lever member 90 and project toward the inner peripheral portion
thereof. Furthermore, a minute gap is provided between the rear portion of
the first lever member 90 and the front portion of the first rear drag knob
50. Then, when the second rear drag knob 51 is pivoted, the rear. portion
of the first lever member 90 can come into contact with the front portion
of the first rear drag knob 50. The second lever member 91 is formed into a
tubular shape, and is disposed on the inner peripheral side of the first
lever member 90. The second lever member 91 includes a second lever portion
91 a that is formed to project radially outward, and by accommodating the
second lever portion 91 a in the accommodation portion of the first lever
portion 90a, the second lever member 91 will not rotate with respect to the
first lever member 90. In addition, second engagement recesses (second
recesses) 91 c are formed in a predetermined spaced relationship in the
circumferential direction on the inner peripheral surface of the second
lever member 91. A fourth mounting recess 91b is formed in the second lever
portion 91a, and the fourth mounting recess 91b is disposed such that the
opening therein is facing the forward direction. A positioning pin 92 and a
fourth coil spring 93 are mounted in the fourth mounting recess 91b. [0062]
The positioning pin 92 includes a fourth head portion 92a, a fourth
mounting portion 92b, and a fourth shaft portion 92c. The fourth head
portion 92a and the fourth mounting portion 92b are integrally formed into
a shape that resembles an upside down L. The fourth head portion 92a is
formed to point in the rotation shaft direction (downward as viewed in
Fig.S), and the fourth mounting portion 92b is formed to point horizontally
(approximately parallel to the rotation sha$). The fourth head portion 92a
is formed into a rectangular column shape, and both side surfaces of the
tip portion thereof are tapered. The front end of the fourth mounting
portion 92b is engaged with the bottom side surface (right hand side
surface as viewed in Fig.S) of the fourth mounting recess 91b. -14   The
fourth shaft portion 92c is a shaft shaped portion that is connected to the
fourth mounting portion 92b, and the fourth coil spring 93 can be disposed
around the outer periphery thereof. The base end of the fourth coil spring
93 is brought into contact with the side surface (upper side as viewed in
Fig.S) of the fourth mounting recess 91b, and the tip end (bottom end as
viewed in Fig. 5) is brought into contact with a step portion between the
fourth mounting portion 92b and the fourth shaft portion 92c. The fourth
coil spring 93 is stored in the fourth mounting recess 91b in the
compressed state, and urges the positioning pin 92 toward the positioning
recess 96. Thus, if the positioning pin 92 and the fourth coil spring 93
are disposed in the fourth mounting recess 91b, when the second rear drag
knob 51 is pivoted, the positioning pin 92 will arrive at a position
opposite the positioning recess 96 formed in the upper portion of the knob
mounting member 52, and the head portion 92a of the positioning pin 92 will
engage with the positioning recess 96. [0063] The fixing member 94 serves
to prevent the positioning pin 92 and the fourth coil spring 93 from
falling out from the fourth mounting recess 91b, and is, for example, fixed
to the lever member 91 with a bolt. This allows the second rear drag knob
51 to be assembled sequentially starting with a member positioned in front
and working its way rearward. In addition, a minute gap is provided between
the front portion of the fixing member 94 and the rear portion 1 c of the
reel body 1 a. Then, when the second rear drag knob 51 is pivoted, the
front portion of the fixing member 94 can come into contact with the rear
portion 1 c of the reel body 1 a. 



[0064] The outer diameter of the front portion of the tubular member 95 is
formed to be larger than the outer diameter of the central portion thereof,
and a step portion between the front portion and the central portion is
formed into a taper shape. Second engagement projections (second
projections) 95a are formed from the front end rearward on the front outer
peripheral surface of the tubular member 95, and a plurality of these
second engagement projections 95a are disposed circumferentially spaced
apart on the tubular member 95. An engagement portion 95b that serves to
transmit the movement of the second rear drag knob 51 to the second
pressure member 25 is formed on the front inner peripheral edge of the
tubular member 95. In addition, first engagement recesses (first recesses)
95c are formed from the rear end forward on the rear outer peripheral
surface of the tubular member 95, and a plurality of these first engagement
recesses 95c -15   are disposed circumferentially spaced apart on the
tubular member 95. The second engagement projections 95a of the tubular
member 95 are engaged with the second engagement recesses 91c of the second
lever member 91, and the first engagement recesses 95c are engaged with the
first engagement projections 90b of the first lever member 90. When this
occurs, the stepped portion and the central portion of the tubular member
95 will be in contact with the inner peripheral surface of the second lever
member 91. Thus, the tubular member 95 will be mounted such that it is not
relatively rotatable but relatively movable forward and backward with
respect to the first and second lever members 90, 91. In addition, a third
female threaded portion 95e is arranged on the inner peripheral surface of
the tubular member 95, and by screwing the third female threaded portion
95e onto the third male threaded portion 52e of the knob mounting portion
52, the tubular member 95 will be rotatively mounted to the knob mounting
portion 52. [0065] In the second rear drag knob 51; the material employed
for the first lever member 90 and the fixing member 94 is different from
the material employed for the second lever member 91. For example, the
first lever member 90 and the fixing member 94 are made from ABS resin, and
the second lever member 91 is made from a synthetic resin. A metal plate
layer 99 is plated onto the surface layer side of the first lever member 90
and the fixing member 94. By forming the first lever member 90 and the
fixing member 94 from a material that is different from the second lever
member 91, shrink marks caused by deviations in thickness can be prevented
when the plate layer 99 is plated by the plating process. [0O66] REAR DRAG
SOUND GENERATING MECHANISM [0067] The rear drag sound generating mechanism
includes a first rear drag sound generating mechanism 60 (a sound
generating mechanism used when the first rear drag knob is operated), a
second rear drag sound generating mechanism 70 (a sound generating
mechanism used when the second rear drag knob is operated), and a third
rear drag sound producing mechanism 80 (a sound producing mechanism used
when the drag is operated). [0068] FIRST REAR DRAG SOUND GENERATING
MECHANISM [0069] As shown in Figs. 6 and 7, the rear drag sound generating
mechanism 60 is disposed between the knob mounting portion 52 and the
second knob member 56, and generates sound by the relative rotation of the
knob mounting portion 52 and the first rear drag knob 50. The first rear
drag sound generating mechanism 60 includes a sounding -16   member 61, a
retaining member 62, a first mounting recess 63, a first sounding pin 64,
and a first coil spring 65. [0070] The sounding member 61 includes a disk
portion 61 a that is formed into a ring shape, a plurality of sounding
recesses 61b that are disposed spaced apart in the rotational direction in
one surface of the disk portion 61 a, and engagement portions 61 c that are
integrally formed with another surface of the disk portion 61 a. The disk
portion 61a of the sounding member 61 is engaged with the second engagement
portion 56f of the second knob member 56, and can rotate with respect to
the second knob member 56. In addition, the outer diameter of the disk
portion 61 a is formed to be smaller than the inner diameter of the fourth
annular groove 56b. The engagement portion 61c is formed to project toward
the first engagement recesses 52b formed in the rear end surface of the
knob mounting portion 52, and engages with the first engagement recesses
52b. The retaining member 62 is arranged in order to prevent the sounding
member 61 from falling out. The retaining member 62 is, for example, a
C-shaped retaining ring, and is disposed in the fourth annular groove 56b.
The inner diameter of the retaining member 62 is formed to be smaller than
the outer diameter of the disk portion 61 a of the sounding member 61. The
first mounting recess 63 is formed in the closed end of the second knob
member 56, in a position opposite the plurality of first sounding recesses
61b. [0071 ] The first sounding pin 64 is mounted in the first mounting
recess 63 so as to be able to move forward and backward, and engages with
the first sounding recesses 61b of the sounding member 61. The first
sounding pin 64 includes a first head portion 64a, a first mounting portion
64b that is connected to the first head portion 64a, and a first shaft
portion 64c that is connected to the first mounting portion 64b. The first
head portion 64a is formed such that the front end thereof is a smooth
convex shape. The front end of the front head portion 64a generates a
clicking sound by repeatedly striking the first sounding recesses 61b.
Here, the front end of the first head portion 64a of the first sounding pin
64 is formed in a smooth convex shape, and thus the first sounding pin 64
generates clicking sounds with little resistance. The first mounting
portion 64b is formed to have a diameter that is larger than that of the
first head portion 64a and smaller than the inner diameter of the first
mounting recesses 63. The first shaft portion 64c is a shaft shaped
component that is formed to have a diameter that is smaller than that of
the first mounting portion 64b, and the first coil spring 65 can be
disposed around the outer periphery of the first shaft portion 



-17   64c. Thus, by forming the first shaft portion 64c to have a diameter
that is smaller than that of the first mounting portion 64b, the front end
of the first coil spring 65 can be brought into contact with the step
portion between the first mounting portion 64b and the first shaft portion
64c. [0072] The first coil spring 65 is disposed on the outer periphery of
the first shaft portion 64c of the first sounding pin 64. Accordingly, the
base end of the first coil spring 65 is brought into contact with the
bottom portion of the first mounting recess 63, and the front end of the
first coil spring 65 is brought into contact with the step portion between
the first mounting portion 64b and the first shaft portion 64c. The first
coil spring 65 is accommodated in the first mounting recess 63 in the
compressed state, and urges the first sounding pin 64 toward the first
sounding recesses 61b. [0073] SECOND REAR DRAG SOUND GENERATING MECHANISM
[0074] As shown in Figs. 8 and 9, the second rear drag sound generating
mechanism 70 is disposed between the knob mounting portion 52 and the
second lever member 91 that is non-rotatively accommodated in the first
lever member 90, and generates sound by pivoting of the second rear drag
knob 51. The second rear drag sound generating mechanism 70 includes second
sounding recesses 71, a second mounting recess 72, a second sounding pin
73, and a second coil spring 74. The second sounding recesses 71 are formed
into groove shapes that extend in the axial direction, and are formed
spaced apart in the circumferential direction in the inner peripheral side
surface in the forward direction of the second lever member 91 in
accordance with the pivot range thereof. The second mounting recess 72 is
formed in the outer peripheral side surface of the knob mounting portion 52
such that it is opposite the second sounding recesses 71. An engagement
hole 72a is formed in the bottom portion of the second mounting recess 72.
[0075] The second sounding pin 73 is mounted in the second mounting recess
72 so as to be able to move in and out therefrom, and engages with the
second sounding recesses 71. The second sounding pin 73 includes a second
head portion 73a, a second mounting portion 73b that is connected to the
second head portion 73a, and a second shaft portion 73c that is connected
to the second mounting portion 73b. The second head portion 73a is formed
such that the front end thereof is a smooth convex shape. The front end of
the second head portion 73a generates a clicking sound by repeatedly
striking the second sounding recesses 71. Here, the front end of the second
head portion 73a of the -18   second sounding pin 73 is formed in a smooth
convex shape, and thus the second sounding pin 73 generates clicking sounds
with little resistance. The second mounting portion 73b is formed to have a
diameter that is larger than that of the second head portion 73 a and
smaller than the inner diameter of the second mounting recess 72. The
second shaft portion 73c is a shaft shaped component that is formed to have
a diameter that is smaller than that of the second mounting portion 73b,
and the second coil spring 74 can be disposed around the outer periphery of
the second shaft portion 73c. Thus, by forming the second shaft portion 73c
to have a diameter that is smaller than that of the second mounting portion
73b, the front end of the second coil spring 74 can be brought into contact
with the step portion between the second mounting portion 73b and the
second shaft portion 73c. In addition, the second shaft portion 73c is
slidably engaged in the axial direction in the engagement hole 72a formed
in the second mounting recess 72. [0076] The second coil spring 74 is
disposed on the outer periphery of the second shaft portion 73 c of the
second sounding pin 73. Accordingly, the base end of the second coil spring
74 is brought into contact with the bottom portion of the second mounting
recess 72, and the front end of the second coil spring 74 is brought into
contact with the step portion between the second mounting portion 73b and
the second shaft portion 73c. The second coil spring 74 is accommodated in
the second mounting recess 72 in the compressed state, and urges the second
sounding pin 73 toward the second sounding recesses 71. [0077] THIRD REAR
DRAG SOUND GENERATING MECHANISM [0078] The third rear drag sound generating
mechanism 80 generates sound when the rear drag mechanism 45 is operated.
As shown in Fig. 1 and Fig. 2, the third rear drag sound generating
mechanism 80 includes a sounding spring 81, and projections 20c that are
formed on the outer peripheral surface of the plate member 20b. The
sounding spring 81 is, for example, a plate spring that is formed into an
approximate L shape, and is fixedly held at one end thereof to the reel
body 1 a. The other end of the sounding spring 81 engages with the proj
ection 20c. In this way, when the rear drag mechanism 45 is operated, the
spool shaft 14 and the first bush 18 rotate together with the plate member
20b, and the proj ections 20c of the plate member 20b repeatedly strike the
other end of the sounding spring 81 and generate sound. [0079] OPERATION OF
THE SPINNING REEL 



-19   [0080] When the spinning reel described above is to be used, the bail
43 will be pushed over to the line releasing side when the fishing line is
to be reeled out. Then, when the fishing rod is cast, fishing line is
reeled out from the spool 3. When the fishing line is to be retrieved, the
bail 43 is returned to the line retrieving side. When the handle 10 is
rotated in the line winding direction in this state, the rotational force
is transmitted to the pinion gear 12 via the handle shaft 10 and the face
gear 11. The rotational force transmitted to the pinion gear 12 rotates the
rotor 2 on the front portion of the pinion gear 12. In addition, the
rotational force transmitted to the pinion gear 12 simultaneously rotates
the worm 15 via the intermediate gear (not shown in the figures) that is
meshed with the pinion gear 12. When this occurs, the slider 16 that meshes
with the spiral grooves of the worm 15 is guided by the guide shaft (not
shown in the figures) and moves forward and backward. When the slider 16
moves, the spool shaft 14 and the spool 3 reciprocate forward and backward
together with the slider 16. Fishing line that is guided from the bail 43
and the line roller 41 is uniformly wound around the outer periphery of the
spool 3 forward and backward due to the rotation of the rotor 2 and the
forward and backward movement of the spool 3. When a spinning reel that
operates in the abovedescribed manner is used, if a fish is hooked and
pulls on the fishing line with a force that exceeds a predetermined drag
force, the spool shaft 14 and the spool 3 will rotate relative to each
other and the rear drag mechanism 45 will be activated. When this occurs,
the projections 20c of the plate member 20b in the third rear drag sound
generating mechanism 80 will repeatedly strike the sounding spring 81 and
generates sound. [0081 ] ASSEMBLYAND OPERATION OF THE FIRST REAR DRAG KNOB
[0082] As shown in Fig. 6, in order to assemble the first rear drag knob
50, it will be necessary to mount the first rear drag sound generating
mechanism 60 in the second knob member 56 of the first rear drag knob 50.
First, the first sounding pin 64 and the first coil spring 65 are disposed
in the first mounting recess 63 of the second knob member 56. Then, the
sounding member 61 is mounted on the second engagement portion 56f of the
second knob member 56 such that the first head portion 64a of the first
sounding pin 64 is in contact with a first sounding recess 61b of the
sounding member 61. Next, the retaining member 62 is mounted on the fourth
annular groove 56b formed in the second knob member 56 to retain the
sounding member 61. -20   [0083] After the first rear drag sound generating
mechanism 60 is mounted in the second knob member 56, as shown in Fig. 3
and Fig. 4, the ring member 57 is first disposed on the first knob member
55 in order to mount the first rear drag knob 50 on the knob mounting
portion 52. Then, the third annular groove 55d of the first knob member 55
is engaged with the first engagement member 58a disposed in the first
annular groove 52c of the knob mounting portion 52. Next, the washer 59 is
disposed in the rear portion of the third tubular portion 55c of the first
knob member 55. When this occurs, the projections 59b of the washer 59
engage with the second engagement recesses 52f from the rear end of the
knob mounting portion 52, and the front surface of the circular portion 59a
of the washer 59 is brought into contact with the retaining engagement
surface 55g of the first knob member 55. Here, the projections 59b of the
washer 59 are engaged in the second engagement recesses 52f of the knob
mounting portion 52, and thus the rotation of the washer 59 is restricted
with respect to the knob mounting portion 52. Next, the second engagement
member 58b is brought into contact with the rear surface of the washer 59,
and engaged with the second annular groove 52d. Rearward movement of the
first knob member 55 can be regulated via the washer 59 by the second
engagement member 58b. In addition, even if the first knob member 55
rotates, the rotation of the first knob member 55 will not be transmitted
to the second engagement member 58b due to the washer 59 whose rotation is
restricted with respect to the knob mounting portion 52. Thus, the second
engagement member 58b can be maintained in a stable posture. Finally, the
second knob member 56 is connected with the first knob member 55.
Therefore, the engagement portions 61 c of the sounding member 61 of the
first rear drag sound generating mechanism 60 mounted on the second knob
member 56 are engaged with the engagement recesses 52b of the knob mounting
portion 52 to non-rotafably connect the sounding member 61 to the knob
mounting portion 52. [0084] Thus, after the first rear drag sound
generating mechanism 60 is mounted on the second knob member 56, by
connecting the second knob member 56 to the first knob member 55, it will
become easier to mount the second knob member 56 to the first knob member
55, and remove the second knob member 56 from the first knob member 55,
together with the first rear drag sound generating mechanism 60.
Accordingly, when one attempts to mount the second knob member 56 to the
knob mounting portion 52, it will be difficult for the first sounding
member 64 and the urging means 65 to fall out from the -21  



second knob member 56 regardless of what posture the second knob member 56
is in because the sounding member 61 is mounted to the second knob member
56 with the first sounding pin 64 engaged with the first sounding recess
61b of the sounding member 61, and the sounding member 61 is retained with
the retaining member 62. In addition, even if one attempts to take the
second knob member 56 off of the knob mounting portion 52, it will be
difficult for the first sounding pin 64 and the urging means 65 to fall off
of the second knob member 56 because the sounding member 61 retained by the
retaining member 62 prevents the removal of the sounding pin 64 and the
urging means 65 from the second knob member 56. [0085] When the first rear
drag knob 50 mounted on the knob mounting portion 52 as noted above is
tightened, the first pressure member 22 inserted into the first engagement
portion 56e of the second knob member 56 will rotate while moving forward,
and the coil spring 21 connected to the first pressure member 22 will be
pushed inward. Then, the pressing force applied to the plurality of fiction
plates 19a of the first friction engagement portion 19 will greatly
increase. When this occurs, both surfaces of the flange portion 23 of the
first bush 18 are interposed between the friction plates 19a, and the
pressure applied to both surfaces of the flange portion 23 greatly
increases. Thus, it will become difficult to rotate the spool shaft 14 that
is non-rotatable with respect to the first bush 18, and the drag force
applied to the spool 3 will strengthen. On the other hand, when the first
rear drag knob 50 is loosened, the first pressure member 22 will rotate
while moving rearward, and the compressed state of the coil spring 21 will
be gradually released. When this occurs, the pressure on the flange portion
23 interposed between the friction plates 19a will be released. Thus, it
will become easier to rotate the spool shaft 14 (that is nonrotatable with
respect to the bush 18), and the drag force applied to the spool 3 will
weaken. [0086] In addition, when the first rear drag knob 50 is tightened
and loosened, the first knob member 55 rotates relative to the knob
mounting portion 52 in a state in which the first knob member 55 is not
movable in the axial direction. Then, the second knob member 56
non-rotatably connected to the first knob member 55 will rotate relative to
the sounding member 61 non-rotatably mounted to the knob mounting portion
52. When this occurs, the first sounding pin 64 disposed in the first
mounting recess 63 of the second knob member 56 will be urged by the first
coil spring 65, and repeatedly strike the -22   plurality of first sounding
recesses 61b formed in the sounding member 61 to generate clicking sounds.
Thus, by engaging the first sounding pin 64 that is disposed in the first
mounting recess 63 of the second knob member 56 with the plurality of first
sounding recesses 61b of the sounding member 61 with the urging force of
the first coil spring 65, good crisp clicking sounds can be obtained when
the first rear drag knob 50 is rotated. Note that the first rear drag knob
50 is not movable in the axial direction with respect to the knob mounting
portion 52, and thus it will be difficult for an uneven surface to be
created between the first rear drag knob 50 and the second rear drag knob
51. Thus, the design of the silhouette between the first rear drag knob 50
and the second rear drag knob 51 can be improved. [0087] ASSEMBLY AND
OPERATION OF THE SECOND REAR DRAG KNOB [0088] As shown in Fig. 8 and Fig.
9, in order to assemble the second rear drag knob 51, it will be necessary
to mount the second rear drag sound generating mechanism 70 on the knob
mounting portion 52. First, the second sounding pin 73 and the second coil
spring 74 are disposed in the second mounting recess 72 formed in the knob
mounting portion 52. When this occurs, the second coil spring 74 is
disposed around the outer periphery of the second shaft portion 73c of the
second sounding pin 73, and the second shaft portion 73c of the second
sounding pin 73 engages with the engagement hole 72a formed in the bottom
portion of the second mounting recess 72. Then, the second head portion 73a
of the second sounding pin 73 will be in a state in which it can be brought
into contact with a second sounding recess 71 formed in the second lever
member 91. [0089] Thus, as shown in Fig. 5, in order to assemble the second
rear drag knob 51 after the second rear drag sound generating mechanism 70
is mounted on the knob mounting portion 52, the second lever member 91 is
first accommodated in the inner peripheral portion of the first lever
member 90. Then, the positioning pin 92 and the fourth coil spring 93 are
placed in the fourth mounting recess 91b of the second lever member 91. The
fixing member 94 is fixedly coupled to the second lever member 91 with a
bolt so that the positioning pin 92 and the fourth coil spring 93 will not
fall out from the fourth mounting recess 91b. Next, the second engagement
recesses 91c of the second lever member 91 and the first engagement
projections 90b of the first lever member 90 are respectively engaged from
the rear with the second engagement projections 95a and the first
engagement recesses 95c of the tubular member 95. -23   [0090] In mounting
the second rear drag knob 51 assembled as noted above to the knob mounting
portion 52, the third male threaded portion 52e formed on the knob mounting
portion 52 is screwed together with the third female threaded portion 95e
arranged on the inner peripheral surface of the tubular member 95. At this
point, the second head portion 73a of the second sounding pin 73 of the
second rear drag sound generating mechanism 70 will be brought into contact
with a second sounding recess 71 formed in the second lever member 91.
Thus, the second rear drag knob 51 is pivotably mounted on the knob
mounting portion 52, and the second rear drag sound generating mechanism 70
is disposed between the second rear drag knob 51 and the knob mounting
portion 52. 



[0091 ] As described above, when the second rear drag knob 51 mounted on
the knob mounting portion 52 is tightened, the tubular member 95 screwed
onto the knob mounting portion 52 will rotate relative to the first and
second lever members 90, 91 and the knob mounting portion 52, and at the
same time, will move forward relative to the first and second lever members
90, 91 and the knob mounting portion 52. Then, the second pressing member
25 will press on the second friction engagement portion 20 via the
engagement portion 95b. Accordingly, the pressing force applied to the
plurality of friction plates 20a of the second friction engagement portion
20 will greatly increase. At this point, both surfaces of the plate member
20b non-rotatably mounted to the outer periphery of the first bush 18 will
be interposed by the friction plates 20a, and the pressure applied to both
surfaces of the plate member 20b will greatly increase. Thus, it will also
become difficult to rotate the spool shaft 14 that is non-rotatable with
respect to the first bush 18, and the drag force applied to the spool 3
will strengthen. On the other hand, when the second rear drag knob 51 is
loosened, the tubular member 95 will rotate relative to the first and
second lever members 90, 91 and the knob mounting portion 52, and at the
same time, will move rearward relative to the first and second lever
members 90, 91 and the knob mounting portion 52. When this occurs, the
pressing state of the second fiiction engagement portion 20 caused by the
second pressing member 25 will be gradually released. Accordingly, the
spool shaft 14 (that is non-rotatable with respect to the bush 18) will
become easier to rotate, and the drag force of the spool 3 will weaken.
[0092] In addition, when the second rear drag knob 51 is tightened and
loosened, the second lever member 91 will rotate, together with the first
lever portion 90 and the -24   fixing portion 94, relative to the knob
mounting portion 52. When this occurs, the second sounding pin 73 disposed
in the second mounting recess 72 of the knob mounting portion 52 will be
urged by the second coil spring 74, and repeatedly strike the plurality of
second sounding recesses 71 formed in the second lever member 91 to
generate clicking sounds. Thus, by engaging the second sounding pin 73
disposed in the second mounting recess 72 of the knob mounting portion 52
in the plurality of second sounding recesses 71 formed in the second lever
member 91 by means of the urging force of the second coil spring 74, good
crisp clicking sounds and a modulated clicking sensation can be obtained
when the second rear drag knob 51 is pivoted. [0093] With the second rear
drag knob 51 assembled and operated as described above, only the tubular
member 95 will move forward and backward relative to he knob mounting
portion 52 when the first and second lever members 90, 91 and the fixing
member 94 are disposed between the rear portion 1 c of the reel body 1 a
and the first rear drag knob 50. Thus, the second rear drag knob 51 can be
smoothly pivoted by simply maintaining a minute gap between the fixing
member 94 and the rear portion 1 c of the reel body 1 a, and between the
first lever member 90 and the first rear drag knob 50. In addition, the
smaller the gaps become, the more difficult it can be made for foreign
material to enter into the reel unit. Then, the design of the silhouette of
the rear drag operation structure can be improved. [0094] OTHER EMBODIMENTS
[0095J Referring now to Figures 10-11, a rear drag generating mechanism in
accordance with alternative embodiments will now be explained. In view of
the similarity between the first and alternative embodiments, the parts of
the alternative embodiments that are identical to the parts of the first
embodiment will be given the same reference numerals as the parts of the
first embodiment. Moreover, the descriptions of the parts of the
alternative embodiments that are identical to the parts of the first
embodiment may be omitted for the sake of brevity. The parts of the second
embodiment that differ from the parts of the first embodiment will be
indicated with a prime (`) and a double ("). [0096] (a) In the
aforementioned embodiment, an example was illustrated in which the fixing
member 94 of the second rear drag knob 51 was brought near the rear portion
1 c of the reel body 1 a, and the gap between the front portion of the
fixing member 94 and the rear portion 1 c of the reel body 1 a was made
very small. However, the member in which -25   the gap is made very small
is not limited to the aforementioned embodiment, and may be embodied in
other ways. [0097) For example, as shown in Fig. 10, the gap between the
front portion of the fixing member 94 and the rear portion lc' of the reel
body la' may be made very small by providing a projection ld on the rear
portion lc' of the reel unit la'. Here, the projection ld' projects
rearward from the rear portion lc' of the reel body la'. The gap between
the projection ld' and the front portion of the fixing portion 94 can be
made very small by forming one projection 1 d' or a plurality of
projections 1 d' that are circumferentially spaced apart on the rear
portion 1 c' of the reel body 1 a', or by integrally forming one projection
ld' in an annular shape on the rear portion lc' of the reel body la'. 



[0098] In addition, as shown in Figure 11, when the rear portion lc"of the
reel body 1 a" includes a washer 1 a", the gap between the front portion of
the fixing member 94 and the rear portion 1 c" of the reel body 1 a" is
made very small due to the washer 1 a". Furthermore, when a sounding member
1 f' is, as seen in Figure 12, mounted on the rear portion 1 c" of the reel
body 1 a", where the washer 1 e" is mounted in Figure 11, the plurality of
second sounding member 71, which is formed in the second lever member 91 in
the embodiment of Figure 9, can be formed on the inner peripheral surface
of the sounding member 1 f'. In this case, as the second rear drag knob 51
rotates, the sound member lf' also rotates in synchronization with the
rotation of the second rear drag knob 51. [0099] (b) In the aforementioned
embodiment, an example was illustrated in which a plurality of first
engagement recesses 95c and a plurality of second engagement projections
95a are disposed circumferentially spaced apart on the tubular member 95.
There is no specific limitation as to the number of first engagement
recesses 95c and the second engagement projections 95a disposed on the
tubular member 95, and any number of the first and second embodiment
recesses may be provided so long as the first and second lever members 90,
91 are positioned on the tubular member 95, and the tubular member 95 can
move in a stable manner forward and backward with respect to the first and
second lever members 90, 91. [00100] According to the present invention, by
contacting the lever member with the front portion of the first rear drag
knob and the rear portion of the reel unit, the relative movement of the
lever member forward and backward with respect to the knob mounting -26
portion is restricted. In this state, the drag force of the rear drag
mechanism can be adjusted by moving the nut member screwed onto the knob
mounting portion forward and backward relative to the lever member and the
knob mounting portion by pivoting the second rear drag knob. In this way,
there will no longer be any need to provide gaps between the second rear
drag knob and the rear portion of the reel unit and between the second rear
drag knob and the front portion of the first rear drag knob to give a room
for the lever member to move: Thus it can be made difficult for foreign
matter to enter inside the reel unit. Then, the design of the silhouette of
the rear drag operational structure can be improved. [00l01 ] As used
herein, the following directional terms "forward, rearward, above,
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. [00102j The term "configured" as used
herein to describe a component, section or part of a device includes
hardware and/or software that is constructed and/or programmed to carry out
the desired function. [00103] Moreover, terms that are expressed as
"means-plus function" in the claims should include any structure that can
be utilized to carry out the function of that part of the present
invention. [00104] The terms of degree such as "substantially", "about" and
"approximately" as used herein mean a reasonable amount of deviation of the
modified term such that the end result is not significantly changed. For
example, these terms can be construed as including a deviation of at least
f 5% of the modified term if this deviation would not negate the meaning of
the word it modifies. [00105] This application claims priority to Japanese
Patent Application No. 2003282562. The entire disclosure of Japanese Patent
Application No. 2003-282562 is hereby incorporated herein by reference.
[00106] 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 scope of the invention as defined in the
appended claims. Furthermore, the foregoing descriptions of -27  



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. Thus, the scope of
the invention is not limited to the disclosed embodiments. -28   WHAT IS
CLAIMED IS: 1. A rear drag operation structure for a spixming reel that
serves to operate a rear drag mechanism arranged on a rear portion of a
reel unit, comprising: a knob mounting portion including a tubular portion
that is adapted to be arranged on a rear of the reel unit so as to project
rearward in a tubular shape from the rear portion of the reel unit, and a
male threaded portion formed on an outer peripheral surface of the tubular
portion; a first rear drag knob that is mounted on a rear end portion of
the knob mounting 10 portion and which serves to finely adjust a drag force
of the rear drag mechanism; and 



a second rear drag knob that includes a lever member and a nut member, the
lever member being adapted to be disposed between the rear portion of the
reel unit and a front portion of the first rear drag knob so as to be able
to be brought to contact with the reel unit and the first rear drag knob,
the nut member being mounted on the lever member so as 15 to be
non-rotatable but movable forward and backward relative thereto, the nut
member being screwed onto the male threaded portion of the knob mounting
portion, the drag force of the rear drag mechanism being adjusted by
pivoting the lever member and thereby rotating the nut member relative to
the knob mounting portion. 20 2. The rear drag operation structure for a
spimiing reel set forth in claim 1, wherein the nut member has at least one
first recess that is formed on an outer periphery of a rear end portion of
the nut member so as to extend frontward, and the lever member includes a
tubular lever part and a first projection that is formed 25 on an inner
periphery of the tubular lever part so as to engage with the first recess.
The rear drag operation structure for a spinning reel set forth in claim l,
wherein the nut member has at least one second recess that is formed on an
outer periphery 



30 of a front end portion of the nut member so as to extend rearward, and
-29   the lever member includes a tubular lever part and a second
projection that is formed on an inner periphery of the tubular lever part
so as to engage with the second recess. 5 4. The rear drag operation
structure for a spinning reel set forth in claim 1, wherein the first rear
drag knob is mounted on the knob mounting portion so that the first rear
drag knob is rotatable but not movable forward and backward relative to the
knob mounting portion, and 10 the second rear drag knob is adapted to be
disposed such that the second rear drag knob substantially contacts the
rear portion of the reel unit and the first rear drag knob. 5. The rear
drag operation structure for a spinning reel set forth in claim 1, further
comprising 15 a sound generating mechanism disposed between the second rear
drag knob and 



the knob mounting portion, the sound generating mechanism generating sound
when the second rear drag knob is pivoted in a predetermined pivot range,
the sound generating mechanism including a plurality of sounding recesses,
a mounting recess, a sounding pin, and an urging member, the plurality of
sounding recesses being formed circumferentially 20 spaced apart in an
inner periphery of the second rear drag knob in accordance with the
predetermined pivot range, the mounting recess being formed in an outer
periphery of the knob mounting portion in a position opposite the sounding
recess, the sounding pin being mounted in the mounting recess such that the
sounding pin engages with the sounding recesses, the urging member being
disposed in the mounting recess to urge the sounding 25 pin toward the
sounding recesses. 6. The rear drag operation structure for a spinning reel
set forth in claim 1, wherein the knob mounting portion has a female
threaded portion formed on an inner 30 peripheral surface of the tubular
portion, and - 30   



the first rear drag knob includes a pressure member that engages the female
threaded portion of the knob mounting portion, such that the pressure
member is rotatable and movable forward and backward relative to the knob
mounting portion. A spinning reel comprising: a reel unit that rotatably
supports a handle; a rotor rotatably supported on a front of the reel unit;
a spool mounted on a front of the rotor so as to shift back and forth; a
rear drag arranged on a rear portion of the reel unit to cause a drag force
to be 10 applied to the spool; and a rear drag operation structure
including a knob mounting portion including a tubular portion that is
adapted to be arranged on a rear of the reel unit so as to project rearward
in a tubular shape from the rear portion of the reel unit, and a male
threaded portion 15 formed on an outer peripheral surface of the tubular
portion; a first rear drag knob that is mounted on a rear end portion of
the knob 



mounting portion and which serves to finely adjust a drag force of the rear
drag mechanism; and a second rear drag knob that includes a lever member
and a nut member, the 20 lever member being adapted to be disposed between
the rear portion of the reel unit and a front portion of the first rear
drag knob so as to be able to be brought to contact with the reel unit and
the first rear drag knob, the nut member being mounted on the lever member
so as to be non-rotatable but movable forward and backward relative
thereto, the 25 nut member being screwed onto the male threaded portion of
the knob mounting portion, the drag force of the rear drag mechanism being
adjusted by pivoting the lever member and thereby rotating the nut member
relative to the knob mounting portion. 30 8. The spinning reel set forth in
claim 7, wherein the nut member has at least one first recess that is
formed on an outer periphery of a rear end portion of the nut member so as
to extend frontward, and -31   



the lever member includes a tubular lever part and a first projection that
is formed on an inner periphery of the tubular lever part so as to engage
with the first recess. 9. The spinning reel set forth in claim 7, wherein
the nut member has at least one second recess that is formed on an outer
periphery of a fiont end portion of the nut member so as to extend
rearward, and the lever member includes a tubular lever part and a second
projection that is formed on an inner periphery of the tubular lever part
so as to engage with the second recess. 10 10. The spinning reel set forth
in claim 7, wherein the first rear drag knob is mounted on the knob
mounting portion so that the first rear drag knob is rotatable but not
movable forward and backward relative to the knob mounting portion, and 15
the second rear drag knob is adapted to be disposed such that the second
rear drag knob substantially contacts the rear portion of the reel unit and
the first rear drag knob. 



11. The spinning reel set forth in claim 7, wherein the rear drag operation
structure further includes a sound generating mechanism 20 disposed between
the second rear drag knob and the knob mounting portion, the sound
generating mechanism generating sound when the second rear drag knob is
pivoted in a predetermined pivot range, the sound generating mechanism
including a plurality of sounding recesses, a mounting recess, a sounding
pin, and an urging member, the plurality of sounding recesses being formed
circumferentially spaced apart in an inner periphery of 25 the second rear
drag knob in accordance with the predetermined pivot range, the mounting
recess being formed in an outer periphery of the knob mounting portion in a
position opposite the sounding recess, the sounding pin being mounted in
the mounting recess such that the sounding pin engages with the sounding
recesses, the urging member being disposed in the mounting recess to urge
the sounding pin toward the sounding recesses. 30 12. The spinning reel set
forth in claim 7, wherein -32   the knob mounting portion has a female
threaded portion formed on an inner peripheral surface of the tubular
portion, and the first rear drag knob includes a pressure member that
engages the female threaded portion of the knob mounting portion, such that
the pressure member is rotatable and movable forward and backward relative
to the knob mounting portion. 



13. The spinning reel set forth in claim 7, wherein the reel unit has a
rearward projection on its rear portion, and the second rear drag knob is
adapted to be disposed such that the second rear drag 10 knob substantially
contacts the rearward projection on the rear portion of the reel unit and
the first rear drag knob. 14. The spinning reel set forth in claim 7,
wherein the reel unit has a washer disposed on its rear portion, and 15 the
second rear drag knob is adapted to be disposed such that the second rear
drag knob substantially contacts the washer on the rear portion of the reel
unit and the first rear drag knob. 20 -33 .AL.AL.A0.A0.A0%.AL;%.AL.AL%.A;
%.A0X%.AL%.A08%.A0%.A0.A0;.A0;
.A0.A0X.AL.A0.A0%.A0.A0%.A0.AL.A00.A00.A00.A.Au.A;.A.Au9UX_!!++E6L6>>??;
GHHxIIIwR~R9S?SYY\\\|wqlfa\W]ca]ca]caV]ca]caV]ca]ca]ca]caV]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!\\_``bbffqq!q/{7{PX
zc{vpkfa\Wlfa\W]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]caV]ca]c
a]ca]ca]caV]ca]ca]ca]caV]ca]caV]ca]ca]caV]ca
cjo8@'FNiAI)zupkfa\Wlfa\W]ca]ca]ca]ca]ca]ca]ca]caV]caV]ca]ca]ca]ca]ca]ca]ca
]ca]caV]caV]ca]ca]ca]caV]ca]caV]ca]ca]ca]caV]ca]caV]ca Y w;,4"|#mu # t
}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!t
;!!!<"O"""H##$%Y%%%$&,&w&&&&X'''(()O)))%*n***}xsnid_Z]c]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!*+b+},,-I-w--.F.N...-///0m0u0x000U1k112Q222M33T44}xsnid_Z]c]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]ca]ca!46
6>6F677#888$9a99:!:$:):00U1k112Q222M33T44}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
9UlK[iK-LV4"10%&'()-}0LV4"10%&'()-}0LV4"10%&'()-}0LV4"10%&'()-}0LV4"10%&'()
-}010%&'()- 10%&'()-[X\]^_iKLV4"10%&'()-}0L4"10%&'()-Z
10%&'()-L!10%&'()-@101010;
10%&'()-LV4"10%&'()-}0QgHLV4"10%&'()0"10%&'()-M30"10%8&'()-M30"10%&'()-M310
1010;10%&'()-L4"10%&'()-Z!!!!!%xmbCLV4"10%0"10%&'()-M3 10 



10
10:10%&'()-0"10%&'()-M30"10%&'()-M30"10%&'()-M3%&('+++++|,xmbCLV4"10%0l"10%
&'()-j3 10 10
10:10%&'()-0"10%&'()-M30"10%&'()-M30"10%)&'()-M3|,.22E6I6J6K6L6dYNCLV4"10%
10 10
10:10%&'()-0l"10%&'()-j30l"10%&'()-j30l"10%&'()-j30l"10%0&'()-j3L6/7h;
=>>Y?dEYNCLV4"10%
iL3!10%&'()-110%&'()-L!10%&'()-3+L!10%&'()-3+L!10%&'()-3+L!10%<&'()-3+Y????
??g@AAbCLV4"10%L"10%4&'()-g)L"10%&'()-g)L"10%&'()-g) 10 10
10:10%&'()-iL3!10%&'()-A.BBC}DEEdEbCLV4"10%L"10%&'()-g)L"10%&'()-g)L"10%d&'
()-g)L"10%&'()-g)L"10%*&'()-g)L"10%&'()-g)EG;GHHHHH%Iuj_@LV4"10%L 10%&'()-G
10 10
10:10%&'()-L0!10%&'()-!L"10%FF&'()-g)L"10%&'()-g)%IxIIIKPwRdEj_@LV4"10%L 



"10%&'()-v.L "10%&'()-v.L "10%&'()-v.L "10%&'()-v.L "10%&'()-v.L
10%&'()-GwR{R|R}R~R?SY\\\bC8LV
105:10%5&'()-3"10%5&'()-M33"10%5&'()-M33"10%5&'()-M3 10 10
10:10%&'()-\\\\_`bbfmN/0!10%&'()-M30!10%x
&'()-M30!10%&'()-M30!10%&'()-M30!10%&'()-M30!10%&'()-M3 105
105fffffRhkSnqbC0!10%L4"10%&'()-M3L4"10%&'()-M3L4"10%&'()-M3L4"10%&'()-M3
10 10 10):@10%&'()-qqq q!q=sv/{4{5{bC8 



10F:]10%&'()-0#10%&'()-10#10%"&'()-10#10%&'()-1 10 10
10F:@10%&'()-5{6{7{mN/F:@10%&'()-0P"10%&'()-M30P"10%
&'()-M30P"10%&'()-M30P"10%&'()-M30P"10%&'()-M3 10 10;
PUVWXvk`AF:@10%0"10%&'()-M3 10 10 10F;@10%&'()-03"10%&'()-M303"10%&'()-M3
10 10 10 bCk`AF:@10%0"10%&'()-M30"10%&'()-M3 10 



10 10F:@10%&'()-0"10%&'()-M30"10%&'()-M3rxmbCk`AF:@10%0P"10%&'()-M3 10 10
10c:@10%&'()-0"10%&'()-M30"10%&'()-M30"10%&'()-M3r\bCk`AF:@10%0!10%&'()-M30
!10%&'()-M3 10 10
10F:@10%&'()-0P"10%&'()-M30P"10%&'()-M3\8=>?@ObCk`AF:@10%L"10%&'()-j3L"10%&
'()-j3 10 10 10):]10%&'()-0!10%&'()-M30!10%&'()-M3
FKLMNxmbCk`AF:@10%0!10%&'()-j! 10 10 10c;
@10%&'()-L"10%&'()-j3L"10%&'()-j3L"10%`&'()-j3ixmbCk`AF:@10%03"10%&'()-M3
10 



10 10c:@10%&'()-L,4"10%&'()-
L(!10%&'()-*L(!10%&'()-*AFGHITbCk`AF:@10%03"10%&'()-M303"10%&'()-M3 10 10
10F:@10%&'()-03"10%&'()-M303"10%&'()-M3T)bCk`AF:@10%0P"10%&'()-M30P"10%d&'(
)-M30P"10%&'()-M3 10 10
10c:@10%&'()-03"10%&'()-M3bCk`AF:@10%0"10%\&'()-M30"10%&'()-M30"10%?&'()-M3
10 10
10c:@10%&'()-0P"10%&'()-M3xbCk`AF:@10%L4"10%&'()-i3L4"10%`&'()-i3L4"10%&'()
-i3L4"10%&'()-i3 10 10
10F:@10%&'()-xO"bCk`AF:@10%00P"10%&'()-L300P"10%&'()-L300P"10%0&'()-L3 



10 10 10c,;@10%&'()-L4"10%&'()-i3"`bCk`AF:@10%00P"10%&'()-i300P"10%&'()-i3
10 10 10cI;@10%&'()-00P"10%&'()-L300P"10%&'()-L3`-u?dE:/k 10 10cI;
@10%&'()-00P"10%&'()-i300P"10%&'()-i300P"10%&'()-i300P"10%&'()-i300P"10%&'(
)-i3YxmbW8010%<&'()- 10 10 10cI;]10%&'()-0s!10%&'()- 0!10%&'()- 00!10%&'()-
10 kwa?mbW8!L"10%qq&'()-0Y10%<&'()-0!10%<&'()-!0!10%<<&'()-F0!10%+&'()-F#
10%<&'()-4;aBmbW8!L
"10%<&'()-|W$10%&'()-L"10%<&'()-L"10%&'()-!cW$10%&'()-cW$10%,&'()-,4"dEmbW8
!9-10%<&'()-i+P10%<&'()-9)10%<&'()-ic( 10%<&'()-&"10%<&'()-
ip#10%<&'()-"|#mrstdE:/ 10< 



10<I;@10%<&'()-)610%<&'()-965 10%<&'()-3 10%<&'()-110%<&'()- ).!10%<&'()-tu
# t  ;!uT5/ 10L, 10%&'()- 7L, 10%0&'()-c|P"10%<&'()-Lz10%<&'()-L10%<&'()-
!L10%<<&'()- 10<;!!!<"O"""dE5/ 10L, 10iC!10%&'()-
)#10%8&'()-i10%<&'()-9l10%<&'()- 0) 10%<&'()- #10%<&'()-"H##$%Y%%aB5/
10L,iP+!10%<&'()-i)!10%&'()-
i(!10%<&'()-!d$$10%XX&'()-i!!10%<&'()-i!10%&'()-%%$&,&w&&&&&dE:/ 10< 10<;
@10%<&'()-)5
10%<&'()-9i310%<&'()-i1'10%<&'()-V&010%<&'()--10%<&'()-&&&X''''#(uV7/
10,10%b&'()-,10%< &'()-| 10%X&'()-L910%X&'()-L!10%X&'()- !L!10%&'()-
10<#(j((()O))dE7/ 10,c lp10%X&'()-v 



V10%X&'()-F10%O&'()-10%X&'()-,10%X&'()-,10%&'()-))%*n***+aB7/ 10
6#10%T&'()-c !10%X&'()-! 10%XX&'()- `10%&'()-10%X&'()-c
10%X&'()-+b+},,-I-w-dE7/ 10 110%X&'()-c &0310%X&'()-c
.310%X&'()-,#10%X&'()-c y&p10%X&'()-$9$10%X&'()-w--.F.K.L.M.N..xmb@
10!0i!10%<<&'()-  10X 10X 



10Xc;]10%X&'()-i\8m10%X&'()-96 10%X&'()-)5P10%X&'()-..-///0m0aBmb@ 10!LS
10%<&'()- !L 10%&'()-L,710%<&'()-|10%<&'()-
$10%<&'()-0i!10%&'()-m0u0x000U1k1dEmb@ 10!L9p10%<&'()-LJ
10%<&'()-'10%<&'()-9F10%<&'()-10%<&'()-LYz10%<&'()-k112Q222M3aBmb@
10!0y&3"10%q&'()-$W$10%&'()-
!06#3"10%&'()-9!#10%<&'()-L`!10%T&'()-#10%<&'()- M33T446 6>6dEmb@
10!V6#10%<&'()-6510%<&'()-0.3"10%<&'()-,W$10%<&'()-
0)3"10%<&'()-0(3"10%&'()- >6C6D6E6F6677#8{\= 10p10%X&'()-
#10%X&'()-!!10%XX&'()-!!10%&'()- 10< 10< 10<c;]10%<&'()-#888$9a99:aB{\=
10L`!10%X&'()-
$10%X&'()-910%X&'()-$10%X&'()-0c10%X&'()-!#10%XX&'()-:!:$:):aB{\=
10L`!10%X&'()- $10%X&'()-910%X&'()-c,;]10%X&'()- %10%X&'()-L, 10%X&'()-
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^(K3<E}OYc
n6xW?MHt#M+E3)7<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|\ct
*4):[%|,L6Y?AE%IwR\fq5{r\Tx"`"t;!"%&#()+w-.m0k1M3>6#8:):6Times New
RomanArialCourier New"h Root EntryWordDocument  



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


