
BRAKE OPERATION STRUCTURE FOR FISHING REEL SPOOL  BACKGROUND OF THE
INVENTION [0001] Field of the Invention [0002] The present invention
relates to a brake operation structure. More particularly,  the present
invention relates to a brake operation structure of a spool of a fishing
reel that  is arranged on a reel unit of the fishing reel, and serves to
adjust the braking force of the  spool. [0003] Background Information
[0004] A brake operation structure that allows the braking force to be
changed through  rotational operation and adjustment in various structures
built into the interior of a reel  unit of a spool is widely used in
conventional fishing reels. One example of this type of  brake operation
structure is one which adjusts the drag force of a rear drag mechanism of a
rear drag type spinning reel. [0005] A brake operation structure that is
employed in a rear drag mechanism of a  conventional spinning reel includes
a mounting unit, an operation knob, a sound producing  member, and a fixing
bolt. The mounting unit is formed to project in a cylindrical shape  on the
rear portion of the reel unit, and has a male threaded portion on its outer
peripheral  portion. The operation knob is formed in a closed-end
cylindrical shape so as to  accommodate the mounting unit, and has a female
threaded portion on the inner periphery  thereof. The female threaded
portion can be screwed onto the male threaded portion of the  mounting
unit. In addition, a pressing member is included in the operation knob, and
the  pressing member is arranged on the rear portion of the rear drag
structure in the inner  peripheral portion of the mounting unit. The
pressing member is composed of a  cylindrical pressing portion and a
projection that projects outward in a cylindrical shape  from the pressing
portion. The pressing portion is arranged on the rear drag mechanism  side,
and is a portion which presses the rear drag mechanism. The projection is
formed to  have a smaller diameter than that of the pressing portion, is
arranged on the operation knob side, and is mounted on the operation knob.
Corrugated portions are formed at a  predetermined spacing on the outer
periphery of the projection. [0006] The sound producing member is, for
example, a semi-circular spring member,  two end portions thereof pass
through from the outer peripheral side of the mounting unit  to the inner
peripheral side. The two end portions of the sound producing member engage,



-1 in the inner peripheral portion of the mounting unit, with the
corrugated portions formed  on the outer periphery of the projection of the
pressing member. In addition, the two end  portions of the sound producing
member can engage with the rear portion of the pressing  portion of the
pressing member, and prevent the pressing member from falling off to the
rear. The fixing bolt passes through the bottom of We operation knob from
the exterior of  the bottom side of the operation knob to fixedly mount the
pressing member to the  operation knob. [0007] In conventional brake
operation structures, the pressing member is first  mounted to the rear
portion of the rear drag mechanism attached to the reel unit. Next, the
sound producing member is mounted on the mounting unit, and the two ends of
the sound  producing member engage with the corrugated portions of the
projection of the pressing  member to the rear of the pressing portion of
the pressing member. Finally, the operation  knob is screwed and mounted
onto the mounting unit, and the fixing bolt is employed to  fixedly mount
the operation knob to the pressing member. With a brake operation
structure assembled in this way, when the operation knob is rotated, the
two end portions  of the sound producing member will repeatedly strike the
corrugated portions of the  pressing member to generate clicking sounds. At
this time, the pressing member fixed  with the fixing bolt to the operation
knob will press and release the rear drag mechanism  to adjust the drag
force of the rear drag mechanism. Here, when the operation knob  continues
to be rotated in the direction in which the pressing of the rear drag
mechanism is  released, the pressing member will move rearward together
with the operation knob, and  the rear portion of the pressing portion of
the pressing member will come into contact with  and engage the two end
portions of the sound producing member. Thus, the operation  knob which
includes the pressing member will not fall out from the mounting unit.
[0008] With conventional brake operation structures, when the operation
knob is  rotated in the direction of releasing the pressing of the rear
drag mechanism, the rear  portion of the pressing portion of the pressing
member comes into contact with and  engages the two end portions of the
sound producing member in order to prevent the  operation knob, which
includes the pressing member, from falling. out from the mounting  unit.
However, when one attempts to further rotate the operation knob in the
direction of  releasing the pressing of the rear drag mechanism while the
rear portion of the pressing  



portion of the pressing member is in contact with the two end portions of
the sound -2 producing member, the degree of abrasion between the female
threaded portion of the  operation knob and the male threaded portion of
the mounting unit may increase. In  addition, the threads of the female
threaded portion of the operation knob and the male  threaded portion of
the mounting unit may be damaged in some situations. When the  threads of
the female threaded portion of the operation knob and/or the male threaded
portion of the mounting unit become damaged, it will become difficult to
stably rotate the  operation knob. [0009] In conventional brake operation
structures, the operation knob is screwed onto  the mounting unit. Then,
the fixing bolt passes through the bottom of the operation knob  from the
exterior of the bottom side of the operation knob to fixedly mount the
pressing  member to the operation knob. When the fixing bolt is employed to
mount the pressing  member to the operation knob, the outward appearance of
the operation knob is likely to  be compromised because the bolt head is
visible on the outer surface of the bottom of the  operation knob. [0010]
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 brake operation
structure for fishing  reel spool that overcomes the problems of the prior
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 [0011] An object of the present
invention is to prevent the operation knob from falling  off from the
mounting unit of the brake operation structure, while allowing the
operation  knob to rotate stably with respect to the mounting unit. [0012]
Another object of the present invention is to allow an operation knob to be
mounted on the mounting unit of the brake operation structure without
compromising the  outward appearance of the operation knob. [0013] A brake
operation structure for a fishing reel according to the first aspect of the
present invention is mounted on a reel unit of the fishing reel. The brake
operation  structure is adapted to.adjust a braking force applied to a
spool. The brake operation  structure includes a mounting unit having a
tubular shape and formed to project from the  



reel unit; an operation knob that is formed in a closed-end tubular shape
to accommodate  the mounting unit; and an engagement member having a
plurality of divided portions. The -3 plurality of divided portions has a
tubular shape when coupled to one another. The  operation knob is pivotably
retained to the mounting unit when the engagement member  engages an outer
peripheral portion of the mounting unit and an inner peripheral portion of
the operation knob. [001-1] In this brake operation structure, the
engagement member having divided  portions is mounted on the mounting unit
from the outer radial direction of the mounting  unit. In other words, the
engagement member engages with the outer periphery of the  mounting unit.
The operation knob accommodates the mounting unit in the inner  peripheral
portion, and engages with the engagement member on the inner peripheral
portion. This type of operation knob can be pivoted with respect to the
mounting unit and  be retained in the projecting direction of the mounting
unit. In the mean time, the braking  force of the spool can be adjusted by
rotating the operation knob. [0015] Here, the engagement member will engage
with the mounting unit and the  operation knob between the outer periphery
of the mounting unit and the inner periphery  of the operation knob, and
the operation knob can be pivoted with respect to the mounting  unit and be
retained in the projecting direction of the mounting unit. In other words,
the  braking force of the spool can be adjusted by pivoting the operation
knob. In this way, the  operation knob can be prevented from falling off
from the mounting unit, while the  operation knob can be stably rotated
with respect to the mounting unit. Thus, the  operation knob can be mounted
on the mounting unit without having to compromise the  outward appearance
of the operation knob because there is no need to employ a fixing  member
such as a fixing bolt in order to retain and operate the operation knob.
[0016] The brake operation structure of a spool of a fishing reel according
to the  second aspect of the present invention is the brake operation
structure of the first aspect of  the present invention, in which the
mounting unit has an annular groove formed on its  outer peripheral
portion, and the engagement member has a first retaining projection  formed
on its inner peripheral portion, the first retaining projection engaging
the annular  groove of the mounting unit. In this way, by engaging the
first retaining projection of the  engagement member in the annular groove
of the mounting unit, the engagement member  



can be prevented from falling off from the mounting unit, and the
engagement member  can be stably pivoted with respect to the mounting unit.
-4 [0017] The brake operation structure of a spool of a fishing reel
according to the third  aspect of the present invention is the brake
operation structure of the first or the second  aspect of the present
invention, in which the engagement member has a first male threaded
portion formed on its outer peripheral portion, and the operation knob has
a first female  threaded portion formed on its inner peripheral portion,
the first male threaded portion  engaging the first female threaded
portion. In this situation, a first female threaded portion  formed on the
inner periphery of the operation knob can be screwed onto the first male
threaded portion formed on the outer periphery of the engagement member.
Thus, by  screwing the first female threaded portion of the operation knob
onto the first male  threaded portion of the engagement member, the
operation knob can link with the  engagement member and be stably pivoted
together with the engagement member around  the mounting unit. [0018] The
brake operation structure of a spool of a fishing reel according to the
fourth aspect of the present invention is the brake operation structure of
the third aspect of  the present invention, in which the engagement member
includes a cylindrical portion and  a brim portion that is formed on an
outer periphery of one end of the cylindrical portion,  the brim portion
projecting radially outward, an outer diameter of the brim portion being
greater than an outer diameter of the first male threaded portion formed on
the outer  peripheral portion of the cylindrical portion. [0019] In this
situation, the outer diameter of the brim portion formed on the outer
periphery of one end of the engagement member is formed to be larger than
the outer  diameter of the first male threaded portion formed on the outer
periphery of the  engagement member. Thus, when the first female threaded
portion formed on the inner  periphery of the operation knob is screwed
onto the first male threaded portion formed on  the outer periphery of the
engagement member, the operation knob will come into contact  with the brim
portion of the engagement member and be securely tightened and mounted  on
the engagement member. [0020] The brake operation structure of a spool of a
fishing reel according to the fifth  aspect of the present invention is the
brake operation structure of any of the first through  



fourth aspects of the present invention, in which the mounting unit has a
second female  threaded portion formed in its inner peripheral portion, the
operation knob has a moving  member that is non-rotatably mounted on a
bottom surface inside the closed-end tubular  -5 shape, the moving member
being movable in a direction of a spool shaft relative to the  operation
knob, and the moving member has a second male threaded portion on its outer
peripheral portion, the second male portion engaging the second female
threaded portion  of the mounting unit, the moving member pivoting and
moving in the spool shaft direction  relative to the mounting unit when the
operation knob is pivoted. [0021] In this situation, the operation knob
includes a moving member non-rotatably  mounted on the bottom surface. The
moving member is arranged on the inner periphery  of the mounting unit by
screwing the second male threaded portion into the second female  threaded
portion of the inner periphery of the mounting unit. In this state, when
the  operation knob is rotated, the moving member will rotate on the inner
peripheral portion of  the mounting unit while moving in the spool shaft
direction, and the braking force of the  spool will be adjusted. If this is
performed, when the operation knob retained on the  mounting unit via the
engagement member is rotated with respect to the mounting unit, the
braking force of the spool can be reliably adjusted. [0022] The brake
operation structure of a spool of a fishing reel according to the sixth
aspect of the present invention is the brake operation structure of any of
the first through  fifth aspects of the present invention, in which the
mounting unit has on its outer  peripheral portion a second retaining
projection on its rear end, and a third male threaded  portion on its base
end, the second retaining projection being formed to project radially
outward. The engagement member has a third female threaded portion formed
on its inner  peripheral portion, the third female threaded portion
engaging the third male threaded  portion of the mounting unit, an outer
diameter of the second retaining projection being  greater than an inner
diameter of the third female threaded portion. [0023] In this situation, a
third female threaded portion formed on the inner periphery  of the
engagement member can be screwed onto the third male threaded portion
formed on  the outer periphery of the base end of the mounting unit. The
inner diameter of the third  female threaded portion of the engagement
member is formed to be smaller than the outer  diameter of the second
retaining projection formed on the outer periphery of the tip side of  



the mounting unit. Thus, by screwing the third female threaded portion of
the engagement  member onto the third male threaded portion of the mounting
unit, the engagement  member can be stably rotated with respect to the
mounting unit. At this point, when the  engagement member is rotated and
moved to the tip side of the mounting unit, the -6 engagement member can be
prevented from falling off from the mounting unit because the  engagement
member will come into contact with the second retaining projection of the
tip  side of the mounting unit. Here, when the engagement member comes into
contact with  the second retaining projection of the mounting unit,
abrasion and damage to screw  threads that may occur during retaining
between the third male threaded portion of ho  mounting unit and the third
female threaded portion of the engagement member can be  prevented, because
the engagement member can no longer be rotated or moved to the tip  side of
the mounting unit. [0024] The brake operation structure of a spool of a
fishing reel according to the  seventh aspect of the present invention is
the brake operation structure of the sixth aspect  of the present
invention, in which the operation knob has one of a recess and a projection
formed in its inner peripheral portion, the one of the recess and the
projection extending in  a direction of a spool shaft, and the engagement
member has the other of the recess and  the projection formed in its outer
peripheral portion, the other of the recess and the  projection engaging
the one of the recess and the projection to restrict relative rotation
between the operation knob and the engagement member. [0025] In this
situation, the projection formed on, for example, the outer periphery of
the engagement member can be engaged in the recess formed in, for example,
the inner  periphery of the operation knob. Thus, by engaging the
projection of the engagement  member in the recess of the operation knob,
the operation knob can be linked with the  engagement member and be stably
pivoted with respect to the engagement member and  the mounting unit.
[0026] The brake operation structure of a spool of a fishing reel according
to the  eighth aspect of the present invention is the brake operation
structure of the seventh aspect  of the present invention, in which .a
detent portion is formed projecting from a bottom of  the recess so as to
prevent the projection from disengaging from the recess. [0027] In this
situation, because the detent portion is formed on the bottom of the  



recess of, for example, the operation knob, when the projection of the
engagement  member is engaged in the recess of the operation knob, the
projection of the engagement  member can be prevented from falling out from
the recess of the operation knob due to the  detent portion. Thus, the
operation knob can be linked to the engagement member and  stably pivoted
with respect to the engagement member and the mounting unit. -7 [0028] The
brake operation structure of a spool of a fishing reel according to the
ninth  aspect of the present invention is the brake operation structure of
the seventh aspect of the  present invention, in which the operation knob
has the recess formed in its inner peripheral  portion, and the engagement
member has the projection formed in its outer peripheral  portion. [0029]
The brake operation structure of a spool of a fishing reel according to the
tenth  aspect of the present invention is the brake operation structure of
the first aspect of the  present invention, in which the mounting unit is
formed to project rearward from the reel  unit of a spinning reel, so as to
accommodate a rear drag mechanism that applies a braking  force to the
spool, and the brake operation structure is adapted to adjust the braking
force  of the rear drag mechanism applied to the spool by pivoting the
operation knob. [0030] In this way, the operation knob for adjusting the
rear drag mechanism can be  prevented from falling off from the mounting
unit, and the operation knob can be stably  pivoted with respect to the
mounting unit. Thus, the operation knob can be mounted on  the mounting
unit without compromising the outward appearance of the operation knob
because there is no need to employ a fixing member such as a fixing bolt in
order to retain  and operate the operation knob. [0031] The brake operation
structure of a spool of a fishing reel according to the  eleventh aspect of
the present invention is the brake operation structure of the tenth aspect
of the present invention, in which the operation knob has an adjustment
portion that is  arranged to project from a bottom surface inside the
closed-end tubular shape, and the  adjustment portion is designed to move
in a spool shaft direction within the inner  peripheral portion of the
mounting unit and adjust the braking force to the spool when the  operation
knob is pivoted. ,[0032] In this situation, by pivoting the operation knob,
the adjustment portion  arranged on the bottom of the operation knob will
move in the spool shaft direction in the  



inner peripheral portion of the mounting unit, and the braking force of the
spool will be  adjusted. If this is performed, when the operation knob
retained on the mounting unit via  the engagement member is pivoted with
respect to the mounting unit, the braking force of  the spool can be
reliably adjusted. In this situation, when the operation knob is pivoted,
the adjustment portion arranged on the bottom of the operation knob will
move in the  spool shaft direction in the inner peripheral portion of the
mounting unit, and the braking -8 force of the spool will be adjusted. If
this is performed, when the operation knob retained  on the mounting unit
via the engagement member is pivoted with respect to the mounting  unit,
the braking force of the spool can be reliably adjusted. [0033] The brake
operation structure of a spool of a fishing reel according to the twelfth
aspect of the present invention is the brake operation structure of the
first aspect of  the present invention, in which the mounting unit is
formed to project laterally from the  reel unit of a double bearing reel,
and the brake operation structure is a casting control  mechanism adapted
to adjust a braking force applied to the spool by pivoting the operation
knob. [0034] Here, the operation knob is an operation knob of a casting
control mechanism  that brakes a shaft member that rotates in association
with the spool shaft. In this way, the  operation knob of a casting control
mechanism can be prevented from falling off from the  mounting unit, and
the operation knob can be stably pivoted with respect to the mounting
unit. [0035] 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 [0036] Referring now to the
attached drawings which form a part of this original  disclosure: [0037]
Figure 1 is a cross sectional view of a spinning reel in accordance with a
first  embodiment of the present invention; [0038] Figure 2 is an enlarged
cross-sectional view of the brake operation structure of  the spinning reel
in accordance with the first embodiment of the present invention; 



[0039] Figure 3 is an exploded oblique view of the brake operation
structure in  accordance with the first embodiment of the present
invention; [0040] Figure 4 is a partially lateral and partially
cross-sectional view of a mounting  tube of the brake operation structure
in accordance with the first embodiment of the  present invention; -9
[0041] Figure 5 is a rear cross-sectional view of the mounting tube of the
brake  operation structure in accordance with the first embodiment of the
present invention,  viewed along the arrows V-V shown in Figure 2; [0042]
Figure 6 is a cross-sectional view of a spinning reel according to a second
embodiment of the present invention; [0043] Figure 7 is an enlarged
cross-sectional view of the brake operation structure of  the spinning reel
in accordance with the second embodiment of the present invention;  [0044]
Figure 8 is an exploded oblique view of the brake operation structure in
accordance with the second embodiment of the present invention; [0045]
Figure 9 is an exploded oblique view of the brake operation structure in
accordance with the other embodiment (a) of the present invention; [0046]
Figure 10 is a cross-sectional view of a spinning reel according to the
other  embodiment (c) of the present invention; [0047] Figure 11 is an
exploded oblique view of the brake operation structure in  accordance with
the other embodiment (c) of the present invention; [0048] Figure 12 is a
schematic cross-sectional view of the rear drag operation  structure in
accordance with the other embodiment (c) of the present invention, viewed
approximately along the line XII-XII shown in Figure 10; [0049] Figure 13
is a schematic cross-sectional view of the rear drag operation  structure
in accordance with the other embodiment (c) of the present invention,
viewed  approximately along the line XII-XII shown in Figure 10, where the
second rear drag knob  is pivoted clockwise; [0050] Figure 14 is a
schematic cross-sectional view of the rear drag operation  structure in
accordance with the other embodiment (c) of the present invention, viewed
approximately along the line XII-XII shown in Figure 10, where the second
rear drag knob  is pivoted counter-clockwise; and 



[0051] Figure 15 is an enlarged cross-section of a handle of the rear drag
operation  structure in accordance with the other embodiment (c) of the
present invention.  DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0052] 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 -10 provided for illustration only
and not for the purpose of limiting the invention as defined  by the
appended claims and their equivalents. [0053] FIRST EMBODIMENT [0054]
Figure 1 shows a rear drag reel in which one embodiment of the present
invention is adapted, the spinning reel including a reel unit 2, a handle
10 rotatively  supported on the reel unit 2, a rotor 2 rotatively supported
on the front of the reel unit 2,  and a spool 3 disposed on the front of
the rotor 2 and around which fishing line is wound.  A bail arm 4 for
winding fishing line around the spool 3 is pivotably mounted on the rotor
2. A line roller 5 that guides the fishing line is mounted on the bail arm
4. [0055] As shown in Figure 1, the reel unit I includes a reel body la,
and a rod  attachment portion lb for attaching the spinning reel to a
fishing rod is formed on the  upper portion of the reel body I a. A
mounting tube I c that projects rearward is unitarily  arranged on the rear
portion of the reel body I a. [0056] As shown in Figures 2 to 4, the
mounting tube 1 c is a tubular member that is  unitarily or separately
formed with the reel body I a, and has retaining grooves 26 and an  annular
mounting groove 25 that are arranged to be adjacent to each other from
front to  rear on the outer peripheral surface of the mounting tube I e. In
addition, as shown in  Figures 1 to 5, the mounting tube lc has the female
threaded portion 1d formed on the  inner peripheral portion. The mounting
tube lc also has the pass through long hole 23s  that pass through from the
outer peripheral portion to the inner peripheral portion and  which extend
in the front to rear direction. [0057] The mounting tube l c is obtained by
die casting a synthetic resin such as  polyamide or a metal, and both the
female threaded portion I d and the pass through long  hole 23 are
simultaneously formed by a single casting. The female threaded portion 1 d
is  cast while a loose core having a contour of a male threaded portion 22d
on the outer  



periphery thereof is placed on a portion of the mounting tube 1 c on which
the female  threaded portion 1 d is supposed to be formed, and then
removing the loose core after  casting by rotating the loose core. The pass
through long holes 23 are simultaneously die  cast when the female threaded
portion ld is die cast by placing protrusions in the die that  project
inward so as to correspond to the contours of the pass through long holes
23 before  pouring in a synthetic resin or metal. -11 [0058] As shown in
Figures 4 and 5, the pass through long holes 23 are formed in two  left and
right locations of the rear end side of the mounting tube 1 c, such that
projections  19d of a friction plate 19b, which will be described later,
can engage with the pass through  long holes 23. The pass through long
holes 23 are approximately T shaped pass through  long holes having first
pass through long hole portions 23a that engage with the projections 19d
and are extended in the front to rear direction, and second pass through
long hole portions 23b that connect with the first pass through long hole
portions 23a and  are formed along the circumferential direction. Note that
the second pass through long  hole portions 23b are formed such that
portions thereof are continuous with and lie on the  annular mounting
groove 25 in which the spring member 24 is mounted. [0059] In order to
mount the friction plates 19b in this type of mounting tube 1 c, the
friction plates 19b are placed inside the inner peripheral portion of the
mounting tube 1 c  after being tilted in the front to rear direction. Once
the projections 19d are placed in the  pass through long holes 23, the
friction plates 19b are turned upright, and the projections  19d engage
with the pass through long hole 23. A rear drag mechanism 9 that brakes the
spool 3 is accommodated in the interior of the mounting tube 1 c. A brake
operation  structure 6 for adjusting the braking force of the rear drag
mechanism 9 is mounted on the  exterior. [0060] As shown in Figure 1, a
rotor drive mechanism 7 for rotating the rotor 2, and  an oscillating
mechanism 8 that uniformly winds fishing line onto the spool 3 by moving
the spool 3 back and forth along the rotational center of the rotor 2, are
arranged in the  interior of the body I a. [0061] The rotor drive mechanism
7 includes a master gear 11 that rotates together  with a handle shaft 10,
and a pinion gear 12 that meshes with the master gear 11. The  pinion gear
12 is formed into a tubular shape, and a front portion thereof extends
toward  



the spool 3 and passes through the center of the rotor 2. The pinion gear
12 is rotatively  supported by bearings 13a, 13b that are supported by the
body la. A spool shaft 14 passes  through the center of the pinion gear 12,
and is movable forward and backward along the  rotational axis of the
pinion gear 12. The spool 3 is non-rotatably mounted on the tip of a  spool
shaft 14. A predetermined gap is maintained between the inner diameter in
the  center of the pinion gear 12 and the outer diameter of the spool shaft
14. -12 [0062] By rotating the handle shaft 10a with the handle 10, the
oscillating mechanism  8 will cause the spool shaft 14 to move forward and
backward. The oscillating mechanism  8 has a worm shaft 15 arranged on the
lower inner side of the spool shaft 14, a slider 16  that moves forward and
backward along the drive shaft 15, a guide shaft (not shown in the
figures) that is arranged below The worm shaft 15, and an intermediate gear
(not shown in  the figures) that is fixed on the tip of the worm shaft 15
and which meshes with the pinion  gear 12. The worm shaft 15 and the guide
shaft are arranged parallel with the spool shaft  14. [0063] As shown in
Figures 2 and 3. the rear drag mechanism 9 includes a cylindrical  bush 18,
a friction engagement unit 19 composed of 6 friction plates 19a, 19b, 19c
(three  types) that are arranged to be adjacent to each other from front to
rear, a coil spring 21 for  pressing the friction plates 19a, 19b, 19c of
the friction engagement unit 19, and a pressing  member 22 that presses the
coil spring 21. [0064] The bush 18 is mounted on the outer periphery of the
rear portion of the spool  shaft 14 so as to be non-rotatable and movable
in the axial direction. Corrugated portions  18a that are formed side by
side in the circumferential direction and which serve to  produce sound,
and a flange portion 18b, are arranged to adjacent to each other from front
to rear on the central outer peripheral surface of the bush 18. A chamfered
portion 18c is  formed on the outer peripheral surface of the rear portion
of the bush 18. In addition, a  long hole 18d is formed in the inner
peripheral portion of the bush 18, and is non- rotatively mounted on a
chamfered portion 14a formed on the end of the spool shaft 14.  The tip of
a plate spring 20 mounted on the reel body I a is in contact with the
corrugated  portions 18a. In this way, when the bush 18 rotates together
with the spool shaft 14 during  drag operation, the plate spring 20 will
oscillate and generate sound. [0065] As shown in Figure 3, the friction
plates 19a are annular drag washers. A total  



of three friction plates 19a are arranged in an alternating order with
other type of friction  plate from the rear portion of the flange portion
18b. [0066] The two friction plates 19b are washers having ear-like
projections 19d that  engage with the pass through long holes 23. The
friction plates 19b non-rotatably engage  with the mounting tube 1 c, and
are non-rotatable with respect to the mounting tube 1 c.  The friction
plates 19b are arranged in the second frontmost position and in the
rearmost  position. As shown Figures 3 and 5, the friction plates 19b
project outward in the radial  -13 direction, and have two projections 19d
that can engage with the pass through long holes  23 of the mounting tube
lc (described below). As shown in Figure 5, the projections 19d  are
arranged such that they are symmetrical in two locations in the left to
right direction. In addition, the friction plates 19a are formed such that
the maximum outer diameter of the  projections 19d is smaller than the
diameter of the outer peripheral portion of the  mounting tube 1c. In
addition, the diameter of the inner peripheral portion 19e of the  friction
plate 19b is formed to be larger than the inner diameters of the friction
plates 19a,  19c, i.e. the outer diameter of the bush 18. [0067] The
friction plate 19c is a key washer that is non-rotatably mounted on the
bush 18 via the chamfered portion 18c, and is mounted in the fourth
position from the  front. Note that the number and the shape of the
friction plates 19a, 19b, 19c of the  friction engagement portion 19 are
merely as illustrations, and are not limited by those  presented as the
present embodiment. One end of the coil spring 21 arranged on the rear
portion of the friction engagement portion 19 is in contact with the rear
surface of the  friction plate 19a. [0068] The pressing member 22 has a
large diameter brim portion 22a on the front end  thereof, and has a
recessed front face which can engage with the other end of the coil  spring
21. In addition, corrugated portions 22b for producing sound are formed
next to  each other in the circumferential direction on the central outer
peripheral surface of the  pressing member 22. Connecting portions 22c that
project outward in the radial direction  in an X shape are formed on the
rear end of the outer peripheral surface of the pressing  member 22. A
spring member 24 mounted on the mounting tube I c is in contact with the
corrugated portions 22b. A male threaded portion 22d that screws into the
female  threaded portion ld of the mounting tube lc is formed on the outer
peripheral surface of  



the brim portion 22a of the pressing member 22. [0069] The spring member 24
is a resilient wire member curved into a semicircular  shape, and a pair of
projections 24a that are bent so as to project outward on the inner  sides
are formed on both ends of the semicircle. The spring member 24 is mounted
in an  annular mounting groove 25 formed in the mounting tube lc. Through
holes 25a are  formed in two locations in the annular mounting groove 25,
and the projections 24a pass  through the through holes 25a and contact
with the corrugated portions 22b. The spring  member 24 functions to
generate sound during drag operation, and also functions to retain -14 the
pressing member 22. In other words, the projections 24a contact the rear
surface side  of the brim portion 22a and prevent the pressing member 22
from falling out from the  inner peripheral portion of the mounting tube 1
c. [0070] As shown in Figure 2 and 3, the brake operation structure 6 has
the above  described mounting tube I c provided on the rear portion of the
reel body I a of the reel unit  1, the operation knob 27 for adjusting the
braking force of the spool 3, and a screw  member 28 that is screwed onto
the operation knob 27. [0071] The operation knob 27 is formed into a
closed-end tubular shape in which the  rear end has a slightly shortened
diameter. The operation knob 27 can accommodate the  mounting tube I c, and
can adjust the braking force of the spool 3 rotating the operation  knob
27. The female threaded portion 27a is formed on the tip side of the inner
peripheral  surface of the operation knob 27. An engagement recess 27b is
formed on the bottom  surface of the operation knob 27 such that the edge
portion of the engagement recess 27b  projects toward the pressing member
22. The engagement recess 27b is non-rotatably  engaged with a connector
22c so as to be movable in the axial direction. In this way,  when the
operation knob 27 is rotated, the pressing member 22 that is screwed into
the  female threaded portion ld will rotate and move forward and rearward,
the coil spring 21  will extend and contract, and the drag force will be
increased and decreased. [0072] The screw member (an example of the
engagement member) 28 has first and  second divided members 28a, 28b that
include half brims, such that the first and second  divided members 28a,
28b together form a cylindrical member having a brim when the  first and
second divided members 28a, 28b are coupled to one another. Large diameter
brim portions 31 a, 31b that contact with the operation knob 27 on the tip
portion are  



formed on the outer peripheral surface of the first and second divided
members 28a, 28b,  and male threaded portions 29a, 29b are formed on the
central portion of the outer  peripheral surface of the first and second
divided members 28a, 28b, so as to screw into  the female threaded portion
27a formed on the inner peripheral surface of the operation  knob 27. The
brim portions 31 a, 3lb are formed to project outward in the radial
direction,  and the outer diameter of the brim portion 31a, 31b is larger
than the outer diameter of the  male threaded portion 29a, 29b. In this
way, when the female threaded portion 27a  formed on the inner periphery of
the operation knob 27 is screwed onto the male threaded  portions 29a, 29b
formed on the outer periphery of the screw member 28, the operation - 15
knob 27 can come into contact with the brim portions 31 a, 31 b of the
screw members 28  and be securely screw-mounted onto the screw member 28.
Half annular retaining  protrusions 30a, 30b that engage with the retaining
groove 26 are formed to project inward  in the radial direction on the rear
end of the inner peripheral surface of the first and second  divided
members 28a, 28b. A pair of positioning protrusions 32a (see Figure 3) is
formed  on a surface of the first divided member 28a that meets the second
divided member 28h. A pair of positioning holes (not shown in the figures)
is formed on a surface of the second  divided member 28b that meets the
first divided member 28a, such that the pair of  positioning protrusions
32a engages the pair of positioning holes. In this way, the two  divided
members 28a, 28b will be accurately positioned, and the divided male
threaded  portions 29a, 29b will be aligned so that they can be screwed
into the female threaded  portion 27a. [0073] Next, the operation of the
rear drag reel will be described. [0074] The bail arm 4 is pushed over to
the line releasing side when fishing line is to  be released from the reel
unit 1. Then, when the fishing rod is cast, fishing line is reeled  out
from the spool 3. The bail arm 4 will return to the line-retrieving side
when the fishing  line is reeled in. When the handle 10 is rotated in the
line winding direction in this state,  this rotational force is transmitted
to the pinion gear 12 via the handle shaft 10 and the  master 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 rotates the worm shaft 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 shaft 15 is guided by a guide
shaft 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 4 arm and the
line roller 5 is uniformly wound around the outer periphery of  the spool 3
forward and backward due to the rotation of the rotor 3 and forward and
backward movement of the spool 3. [0075] The rear drag mechanism 9 brakes
the spool 3, and the drag force on the spool  3 can be adjusted by rotating
the operation knob 27. When the operation knob 27 on the  rear portion of
the reel unit 1 is tightened, the pressing member 22 will move forward, and
the coil spring 21 in contact with the pressing member 22 will push inward.
When this  -16 occurs, the plurality of friction plates 19a, 19b, 19c of
the friction engagement unit 19 will  be pressed into contact with each
other, and the bush 18 will be pressed toward the reel  body 1 a by the
plurality of friction plates 19a, 19b, 19c. Thus, by pressing the bush 18
toward the reel body 1 a, it will become difficult to rotate the spool
shaft 14 that is not  rotatable with respect to the bush 18, and the drag
force applied to the spool 3 will  strengthen. On the other hand, when the
operation knob is loosened, the pressing member  22 moves rearward, and the
compressed state of the coil spring 21 is gradually released.  When this
occurs, the pressing of the bush 18 applied by the friction plates 19a,
19b, 19e  will be released, it will become easier to rotate the spool shaft
14 that is not rotatable with  respect to the bush 18, and the drag force
applied to the spool 3 will weaken. [0076] With this type of rear drag
mounting mechanism 9 that is mounted on the reel  unit 1, because pass
through long holes 23 are provided that pass through from the outer
peripheral portion of the mounting unit I c to the inner peripheral
portion, it is possible to  simultaneously form the pass through long holes
23 and the female threaded portion 1 d  through casting, by placing a loose
core in the mounting unit 1 c where the female threaded  portion I d is
supposed to be and removing the loose core after the casting. Thus, because
there is no need for post-processing of a cut-out groove as in the case of
a conventional  structure, formation of the mounting tube Ic will become
easy. [0077] Next, the assembly of the brake operation structure 6 will be
described.  [0078] When the brake operation structure 6 is to be assembled,
the rear drag  mechanism 9 is first assembled, and then the spring member
24 is mounted on the annular 



mounting groove 25. Then, both of the divided members 28a, 28b are mounted
on the  mounting tube 1 c in a state in which the half annular retaining
protrusions 30a, 30b are  engaged in the retaining groove 26. With the
female threaded portion 27a screwed onto  the male threaded portions 29a,
29b, the operation knob 27 is screwed onto the screw  member 28 until the
tip of the operation knob 27 is in contact with the brim portions 31 a,  31
b. At this point, the engagement recess 27b will be engaged with the
connector 22e of  the pressing member 22. In this way, the operation knob
27 will be rotatably mounted on  the mounting unit I c and retained
therein. [0079] Due to the above structure, with the brake operation
structure 6 and the  function of the rear drag mechanism 9 as described in
the present embodiment, the  operation knob 27 can be easily mounted on the
mounting unit Ic, and the operation knob -17 27 can be stably rotated with
respect to the mounting tube 1 c. In addition, because the  operation knob
27 can be retained with respect to the mounting unit 1 c without employing
a fixing bolt, the operation knob 27 can be mounted on the mounting unit 1
c without  having to compromise the outward appearance of the operation
knob 27. In addition, the  operation knob 27 can be made so as to not fall
from the mounting tube 1 c without  employing a retaining member. [0080]
SECOND EMBODIMENT [0081] Referring now to Figures 6-15, a brake operation
structure in accordance with  other embodiments of the present invention
will now be explained. In view of the  similarity between the first and
other embodiments, the parts of the other 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 other embodiments that are identical to the parts of
the first embodiment may be  omitted for the sake of brevity. [0082] Figure
6 shows a rear drag reel in accordance with a second embodiment of the
present invention, and primarily includes a reel unit 51 having a handle
60, a rotor 52  rotatively supported on the front of the reel unit 51, and
a spool 53 arranged on the front of  the rotor 52 and around which fishing
line is wound. A bail arm 54 for winding fishing  line around the spool 53
is pivotably mounted on the rotor 52. A line roller 55 that guides  the
fishing line is mounted on the bail arm 54. 



[0083] As shown in Figure 6, the reel unit 51 includes a body 5la, and a
rod  attachment portion 51b for attaching the spinning reel to a fishing
rod is formed on the  upper portion of the body 51 a. A rotor drive
mechanism 57 for rotating the rotor 52, and a  level wind drive mechanism
58 that uniformly winds fishing line evenly onto the spool 53  by moving
the spool 53 back and forth along the rotational center of the rotor 52,
are  provided in the interior of the reel body 51a. The rear portion of the
reel body 51a has a  rear drag mechanism 59 disposed therein. A brake
operation mechanism 56 is mounted in  the rear portion of the reel body 51
a, and serves to operate the rear drag mechanism 59.  [0084] The rotor
drive mechanism 57 includes a master gear 61 that rotates together  with a
handle shaft 60, and a pinion gear 62 that meshes with the master gear 61.
The  pinion gear 62 is formed into a tubular shape, and a front portion
thereof extends toward  the spool 53 and passes through the center of the
rotor 52. The pinion gear 62 is rotatively -18 supported by ball bearings
63a, 63b that are supported by the reel body 51.a. A spool shaft  64 passes
through the center of the pinion gear 62, and is movable forward and
backward  along the rotational axis of the pinion gear 62. A predetermined
gap is maintained  between the inner diameter of the pinion gear 62 and the
outer diameter of the spool shaft  64. [0085] By rotating the handle shaft
60a with the handle 60, the level wind drive  mechanism 58 moves forward
and backward the spool shaft 64, on the tip of which the  spool 53 is
non-rotatably mounted. The level wind drive mechanism 58 includes a worm
shaft 65 disposed on the lower inner side of the spool shaft 64, a slider
66 that moves  forward and backward along the worm shaft 65, a guide shaft
67 that is disposed below the  worm shaft 65, and an intermediate gear (not
shown in the figures) that is disposed on one  end of the worm shaft 65 to
mesh with the pinion gear 62. The worm shaft 65 and the  guide shaft 67 are
disposed parallel with the spool shaft 64. [0086] As shown in Figure 7, the
rear drag mechanism 59 includes a cylindrical bush  68, first and second
friction engagement portions 69, 70 that include a plurality of friction
plates 69a, 70a, a coil spring 71 for urging the friction plates 69a of the
first friction  engagement portion 69, and a pressing member 72 for
pressing the second friction plates  70a. The bush 68 is inserted over the
outer periphery of the rear portion of the spool shaft  64. The spool shaft
64 is non-rotatable and slidable with respect to the bush 68. A first  



flange portion 73 is arranged on the outer peripheral surface of the rear
portion of the bush  68, and a second flange portion 74 is arranged on the
outer peripheral surface of the front  portion of the bush 68. The friction
plates 69a, 70a of the first and second friction  engagement portions 69,
70 are respectively arranged on the first and second flange  portions 73,
74. The coil spring 71 is arranged on the rear portion of the first
friction  engagement portion 69, and the pressure member 72 is arranged on
the rear portion of the  second friction engagement portion 70. [0087] As
shown in Figures 7 and 8, the brake operation structure 56 includes a
tubular mounting unit 76 arranged on the rear portion of the reel body 51a
of the reel unit  51, first and second screw members 78, 79 (another
example of the engagement member),  a retaining member 80 that retains the
first and second screw members 78, 79 on the  mounting unit 76, and first
and second operation members 81, 82. The mounting unit 76  has a male
threaded portion 77 and a tubular portion 83 that is unitarily formed with
the -19 male threaded portion 77. Female threaded portions 84a, 84b that
capable of screwing  onto the male threaded portion 77 of the mounting unit
76 are respectively arranged on the  inner peripheral surfaces of the first
and second screw members 78, 79. The tubular  portion 83 is formed such
that the outer diameter thereof is larger than the inner diameter  of the
female threaded poi Lions 84a, 84b of the first and second screw members, s
78, 79,  [0088] Each of the first and second screw members 78, 79 is
divided in the axial  direction into semi-circular shapes, and first and
second joining portions 85a, 86a (85b,  86b not shown in the figures) are
respectively formed on the screw members 78, 79. The  first and second
screw members 78, 79 are screwed and mounted onto the mounting unit  76,
with the first screw member 78 being on the rear side of the male threaded
portion 77,  and the second screw member 79 being on the front side of the
male threaded portion 77.  Projections 88a, 88b that project in the radial
direction are respectively formed on the  outer peripheral surface of the
first joining portions 85a, 85b of the first and second screw  members 78,
79. An engagement portion 87 that serves to transmit the movement of the
second screw member 79 to the pressing member 72, and that engages
non-rotatably and  axially movably with the pressing member 72, is arranged
between the second screw  member 79 and the pressing member 72. [0089] As
shown in Figures 7 and 8, the first operation member 81 is formed into a  



closed-end tubular shape, and has an accommodation portion 83a that can
accommodate  the tubular portion 83. A pressing portion 90 is integrally
formed with the bottom of the  accommodation portion 83a. The first
operation member 81 is mounted on the first screw  member 78 that is
screwed onto the outer periphery of the threaded portion 77 of the
mounting unit 76. At this point, the pressing portion 90 is linked in
series with the coil  spring 71 mounted on the rear portion of the first
friction engagement portion 69. [0090] The second operation member 82 is
formed into a cylindrical shape, and has a  protrusion 91 that projects
outward in the radial direction and serves to rotatably operate  the second
screw member 79. The second operation member 82 is mounted on the
retaining member 80 that is mounted on the second screw member 79, which is
to the front  of the first operation member 81. [0091] The first and second
operation members 81, 82 have recessed portions 92a  formed in the inner
cylindrical surface, and the recessed portions 92a and the projections
88a, 88b of the first and second screw member 78, 79 can engage with each
other. Here, -20 in order to prevent the projections 88a, 88b from falling
out from the recessed portions 92a  after the recessed portions 92a are
coupled with the projections 88a, 88b, a restriction  portion 93a (an
example of the detent portion) is formed in the front portion of the bottom
of the recessed portions 92a. The restriction portions 93a are formed as a
protrusion that  projects from the bottom portion of the recessed portions
92a toward the center of the first  and second screw members 78, 79. [0092]
Next, the operation of the rear drag reel will be described. [0093] The
bail arm 54 is pushed over to the line releasing side when fishing line is
to  be released from the reel unit 51. "alien, when the fishing rod is
cast, fishing line is reeled  out from the spool 53. The bail arm 54 will
return to the line-retrieving side when the  fishing line is reeled in.
When the handle 60 is rotated in the line winding direction in this  state,
this rotational force is transmitted to the pinion gear 62 via the handle
shaft 60 and  the master gear 61. The rotational force transmitted to the
pinion gear 62 rotates the rotor  52 on the front portion of the pinion
gear 62. In addition, the rotational force transmitted  to the pinion gear
62 rotates the drive shaft 65 via the intermediate gear (not shown in the
figures) that is meshed with the pinion gear 62. When this occurs, the
slider 66 that  meshes with the spiral grooves of the worm shaft 65 is
guided by a guide shaft 67 and  



moves forward and backward. When the slider 66 moves, the spool shaft 14
and the spool  53 reciprocate forward and backward together with the slider
66. Fishing line that is  guided from the bail arm 54 and the line roller
55 is uniformly wound around the outer  periphery of the spool 53 forward
and backward through the rotation of the rotor 52 and  the forward and
backward movement of the spool 3. [0094] The rear drag mechanism 59 serves
to adjust the drag force with respect to the  spool 53 by rotating the
first and second operation members 81, 82. When the first  operation member
81 on the rear portion of the reel unit 51 is compressed, the pressure
portion 90 unitarily formed with the first operation member 81 moves
forward, and the  coil spring 71 linked with the pressure portion 90 is
pressed. When this occurs, the  surfaces of the plurality of friction
plates 69a of the first friction engagement portion 69  come into contact
with each other, and the first flange 73 of the bush 68 is grasped by the
plurality of friction plates 69a. Thus, by pressing on the first flange
portion 73 of the bush  68, it will become difficult to rotate the spool
shaft 64 that is not rotatable with respect to  the bush 68, and the drag
force applied to the spool 53 will strengthen. On the other hand, -21 when
the first operation member 81 is loosened, the pressure portion 90 moves
rearward,  and the compressed state of the coil spring 71 is gradually
released. When this occurs, the  pressure applied to the first flange
portion 73 by the friction plates 69a will be released.  Accordingly, it
will become easier to rotate the spool shaft 64 that is not rotatable with
respect to the bush 68, and the drag force applied to the spool 53 swill
weaken. [0095] When the second operation member 82 is tightened, both the
second operation  member 82 and the second screw member 79 will be rotated.
When this occurs, the  pressing member 72 will move forward along the spool
shaft 64 via the engagement  portion 87 arranged between the second screw
member 79 and the pressing member 72.  Due to the movement of the pressure
member 72, the surfaces of the plurality of friction  plates 70a of the
second friction engagement portion 70 come into contact with each other,
and the second flange portion 74 of the bush 68 is grasped by the friction
plates 70a. Thus,  by pressing the second flange portion 74 of the bush 68,
it will become difficult to rotate  the spool shaft 64 that is not
rotatable with respect to the bush 68, and the drag force  applied to the
spool 53 will strengthen. On the other hand, when the second operation
member 82 is loosened, the pressure member 72 moves rearward along the
spool shaft 64  



and is pulled back and away from the second friction engagement portion 70.
When this  occurs, the pressure applied to the second flange portion 74 by
the friction plates 70a will  be released, it will become easier to rotate
the spool shaft 64 that is not rotatable with  respect to the bush 68, and
the drag force applied to the spool 53 will weaken. [0096] Next, the
procedure for assembling the brake operation structure 56 will be
described. [0097] When the brake operation structure 56 is to be assembled,
the divided second  screw member 79 will be first screwed onto the front of
the male threaded portion 77 of  the mounting unit 76. Next, a snap ring
formed into a C shape is mounted on the outer  peripheral surface of the
second screw member 79, and the second screw member 79 is  coupled to the
mounting tube 76. Then, the second operation member 82 that is formed  into
a cylindrical shape is fitted from the tubular portion 83 side toward the
second screw  member 79, and the recessed portions 92a formed in the inner
cylindrical surface of the  second operation member 82 is engaged with the
projection 88b arranged on the first  joining portion 85a of the second
screw member 79. Next, the divided first screw member  78 is screwed and
mounted onto the rear side of the male threaded portion 77 of the -22
mounting unit 76. Next, the bottom of the first operation member 81 that is
formed into a  closed-end cylindrical shape is fitted toward the tubular
portion 83, and the pressing  portion 90 formed on the bottom of the first
operation member 81 is inserted into the  interior of mounting unit 76
while the cylindrical portion of the first operation member 81  is fitted
onto the outer periphery of the first screw member 78. Then, the recessed
portion  92a formed in the inner cylindrical surface of the first operation
member 81 is fitted onto  the projection 88a provided on the first screw
member 78. [0098] With the brake operation structure 56 of the present
embodiment that is  assembled as described above, even if the tubular
portion 83 is formed with a diameter  that is larger than the inner thread
peak diameter of the female threaded portions 84a, 84b  of the first and
second screw members 78, 79, both screw members 78, 79 are divided and
thus can be easily mounted on the mounting unit 76. In addition, by forming
the outer  shapes of the screw members 78, 79 larger than the outer shape
of the tubular member 83,  the first and second operation members 81, 82
can be easily mounted on the screw  members 78, 79. 



[0099] On the other hand, even if the first and second operation members
81, 82 and  the first and second screw members 78, 79 can be easily mounted
on the amounting unit 76,  it is important to prevent problems such as the
disassembly of the rear drag mechanism 59  by preventing the operation
members 81, 82 and the screw members 78, 79 from falling  off from the
mounting unit 76. With the brake operation structure 56 of the present
embodiment, the screw members 78, 79 are prevented from falling off from
the mounting  tube 76 by the tubular portion 83 which is formed to have a
diameter that is larger than  that of the inner thread peak diameter of the
female threaded portions 84a, 84b of the  screw members 78, 79. In
addition, the operation members 81, 82 are made non-rotatable  and
non-movable in the axial direction with respect to the screw members 78, 79
by fitting  the recessed portions 92a of the operation members 81, 82 onto
the projections 88a, 88b of  the screw members 78, 79. Because of this,
since the screw members 78, 79 are prevented  from falling off, the
operation members 81, 82 that are mounted on the screw members 78,  79 are
also prevented from falling off from the mounting unit 76. [00100] Because
of the above, with the brake operation structure 56 of the present
embodiment, the operation knobs (the first and second operation members 81,
82) can be  easily mounted on the mounting unit 76, and the first and
second operation members 81,  - 23  82 can be stably rotated with respect
to the mounting tube 76, while the function of the  rear drag mechanism 59
is unaffected. In addition, because the first and second operation  members
81, 82 are retained with respect to the mounting unit 76 without employing
a  fixing bolt, the first and second operation members 81, 82 can be
mounted on the  mounting tube 76 without compromising the outward
appearance of the first and second  operation members 81, 82. Furthermore,
the operation knob can be made so that it will  not fall off from the
mounting unit 76, without employing a retaining member. [00101] OTHER
EMBODIMENTS [00102] (a) In the aforementioned embodiments, examples of the
operation knobs of the  rear drag mechanism 9, 59 of the brake operation
structures 6, 56 are illustrated. However,  the operation knobs are not
limited to the aforementioned embodiments, and may be any  type if they
operate the mechanisms of the reel unit 1. [00103] Figure 9 shows a brake
operation structure according to another embodiment.  In this brake
operation structure, a third screw member 213, a retaining member 214, and
a  



third operation member 215 are operation knobs for a casting control
mechanism in a dual  bearing reel. The casting control mechanism in a dual
bearing reel applies a braking force  to a spool by grasping a spool shaft,
or a shaft such as a threaded shaft of the level wind  mechanism, which
rotates in cooperation with rotation of the spool shaft. The brake
operation structure of the dual bearing reel shown in Figure 9 includes a
screw portion 212  that is arranged on the body of the reel unit, a third
screw member 213, a retaining member 214, and a third operation member 215.
The screw portion 212 includes a male  threaded portion 216 that is formed
on the outer peripheral surface, and a tubular portion  217 that is
integrally formed with the male threaded portion 216. A female threaded
portion 218 that can be screwed onto the male threaded portion 216 of the
screw portion  212 is arranged on the third screw member 213, and
thetubular portion 217 is formed such  that the diameter thereof is larger
than the inner diameter of the female threaded portion  218. [00104] A
recessed portion 292c is formed in the inner peripheral surface of the
cylindrical portion of the third operation member 215, and a restriction
portion 293c (an  example of the detent portion) is formed on the bottom of
the recessed portion 292c. The  restriction portion 293c includes a
protrusion that projects from the bottom of the recessed  portion 292a
toward the center of the third screw member 213. The third operation -24
member 215 can be fitted onto the projection 220 of the third screw member
213 from the  tubular portion 217 side. [00105] Even with the operation
knobs of the casting control mechanism of this type of  dual bearing reel,
the third screw member 213 can be divided and mounted on the male  threaded
portion 216 of the screw portion 212. Accordingly, the same effect as that
of the  aforementioned embodiments can be obtained because the third screw
member 213 is  prevented from falling off by the tubular portion 217.
[00106] (b) In the aforementioned first embodiment, half annular retaining
protrusions  are provided on the screw member. However it is also possible
to provide annular  protrusions on the mounting unit, and retaining grooves
on the screw member. [00107] (c) In the aforementioned first embodiment, a
rear drag reel that does not have  a second operation member is
illustrated. However, the present invention can also be  applied to a rear
drag reel having a second operation member similar to the one shown in  



the second embodiment. [00108] As shown in Figure 10, a spinning reel
having the second operation member  primarily includes a reel unit 101 that
rotatively supports a handle 110, a rotor 102, a spool  103, a first rear
drag knob (an example of the brake operation structure) 150, and a second
rear drag knob 151. [00109] As shown in Figures 10 and 11, a mounting tube
152 that projects rearward is  unitarily formed on the rear portion of the
reel body 101 a, and a cover member 10 1 C is  mounted so that the mounting
tube 152 passes therethrough. As shown in Figures 10 and  11, a first
female threaded portion 152a is formed in the rear portion of the inner
peripheral surface of the mounting tube 152, and a third male threaded
portion 152e is  formed on the central portion of the outer peripheral
surface of the mounting tube 152. An  annular groove 152c is formed in the
rear of the third male threaded portion 152e. A  retaining groove 155g that
is formed in the inner peripheral surface of the screw member  155 fits
into the annular groove 152c. [00110] As shown in an enlarged view in
Figure 15, the handle 110 includes a handle  arm 110b that is mounted on
the tip of the handle shaft 110a, a mounting unit I IOC that is  unitarily
formed to project in an orthogonal direction to the handle arm 110b on the
tip of  the handle arm 110b, and a handle knob 11 Od that is rotatively
mounted on the mounting  -25 unit 110c. The handle arm 110b and the
mounting unit 110c are unitarily formed by die  casting a zinc alloy.
[00111] The mounting unit 11 Oc has a taper portion 1 I Oe whose diameter
becomes  smaller toward the removal direction (the right direction in
Figure 15) in order to remove  the die cast mold, a cylindrical first
support portion 11 Of that is formed on the base end  portion of the taper
portion I 10c to have a large diameter, and a cylindrical second support
portion 110g that is formed on the tip portion of the taper portion 1 I Oe
to have a small  diameter. Note that the length in the axial direction of
the first support portion I IOf and  the second support portion 11Og is
formed so as to be shorter than the length in the axial  direction of the
taper portion 110e, and thus it is not difficult to remove the die cast
mold.  [00112] The handle knob 110d is formed for example with a synthetic
resin, and is a  drum shaped member whose central portion is concave. As
shown in Figure 15, the  handle knob 110d has a first tubular portion I 10h
that is supported on the inner periphery  



of the tip portion thereof by the first support portion 11 Of, a second
tubular portion 11 Oi  that is formed to have a smaller diameter than the
first cylindrical portion 11 Oh and is  supported on the inner periphery
thereof by the second support portion 11 Og, a through  hole 110k that is
formed to have a smaller diameter than the second cylindrical portion 11 Oi
and in which a screw member 11 Qj is mounted in order to screw onto the tip
of the  second support portion 11 Og, and an accommodation recess 1101
which is formed to have  a larger diameter than the through hole 110k and
in which the head portion of the screw  member I I Oj is accommodated. Note
that a slight gap is formed between the head portion  of the screw member
11 Oj and the handle knob 11 Oil, and thus the handle knob 11 Od can  be
rotated with respect to the mounting unit 11 Oc. [00113] A conventional
handle has only a taper portion on the mounting unit, and the  inner
peripheral portion of the handle knob is formed in a taper shape and
supported by the  taper surface. However, in this case, it is extremely
difficult to match the taper of the  mounting unit with that of the handle
knob. In contrast to this, with the handle 110  disclosed above, the first
tubular portion 11 Oh and the second tubular portion 110i of the  handle
knob 11 Od are respectively supported by the cylindrical portion of the
first support  portion 11 Of and the second support portion 110g. Thus, it
is not necessary to match the  tapers as is the case with a conventional
handle. Therefore, the support structure of the  handle knob 1 lOd will be
simplified. -26 [00114] As shown in Figure 11, the first rear drag knob 150
includes an operation knob  156 and a screw member 155. The operation knob
156 is, for example, made of a  synthetic resin, and is formed into a
closed-end tubular shape in which the rear end has a  slightly shortened
diameter. The operation knob 156 can accommodate the mounting tube  152,
and can adjust the braking force of the spool 3 by being pivoted. The
female  threaded portion 156a is formed on the inner peripheral surface of
the operation knob 156.  An engagement recess 156e whose edge portion
projects toward the first pressing member  122 is formed in the bottom
surface of the operation knob 156. In this way, when the  operation knob
156 is pivoted, the first pressing member 122 that is screwed into the
female threaded portion 152a will rotate and move forward and rearward, and
the drag  force will be increased and decreased. [00115] The screw member
155 has first and second divided members 155a, 155b,  



which form a cylindrically shape when engaged with one another. The first
and second  divided members 155a, 155b include Large diameter brim portions
155c, 155d that contact  with the operation knob 156 are formed on its tip
portions of the outer peripheral surface  of the first and second divided
members 155a, 155b, while male threaded portions 155e,  155f are formed on
the central portions of the outer peripheral surface of the first and
second divided members 155a, 155b. The male threaded portions 155e, 155f
can screw  into the female threaded portion 156a formed on the inner
peripheral surface of the  operation knob 156. The rest of the structure of
the screw member 155 is similar to that of  the screw member 28 of the
first embodiment. Therefore, detailed explanation of other  aspects of the
screw member 155 will be omitted herein. [00116] As shown in Figures 11 and
12, the second rear drug knob 151 is mounted on  the mounting tube 152, and
is pivotable relative to the rear portion of the reel body 101 a.  The
second rear drug knob 151 includes a lever member 190 and a tubular member
195  that is non-rotatively mounted to the lever member 190. [00117] The
rear portion of the reel body 101 a has engagement protrusions 153 that are
unitarily formed on the outer peripheral surface of the rear portion of the
reel body 101 a  on the front side of the mounting tube 152. The engagement
protrusions 153 have a first  engagement protrusion 153a that is unitarily
formed on the outer peripheral surface of the  upper side of the mounting
tube 152, and a second engagement protrusion 153b that is  unitarily formed
on the outer peripheral surface of the lower surface of the mounting tube
-27 152. In addition, a single rotation restriction portion 154 is formed
to project inward on  the right inner peripheral portion of the second rear
drag knob 151, and serves to contact  with the first engagement protrusion
153a and the second engagement protrusion 153b of  the engagement
protrusion 153 to restrict the pivot range of the second rear drag knob
151.  Here, when the second rear drag knob 151 is pivoted in the clockwise
direction, as shown  in Figure 13, the rotation restriction portion 154 of
the second rear drag knob 151 will  contact with the second engagement
protrusion 153b on the lower side of the mounting  tube 152, and the
rotation of the second rear drag knob 151 will be restricted. In addition,
when the second rear drag knob 151 is pivoted in the counter-clockwise
direction, as  shown in Figure 14, the rotation restriction portion 154 of
the second rear drag knob 151  will contact with the first engagement
protrusion 153a on the upper side of the mounting  



tube 152, and the rotation of the second rear drag knob 151 will be
restricted. In other  words, the second rear drag knob 151 can pivot
between the first engagement protrusion  153a and the second engagement
protrusion 153b, and the pivot angle is for example in a  range between 100
degrees and 150 degrees, and more specifically 120 degrees. In  addition,
the surfaces of the first engagement protrusion 153a and the second
engagement  protrusion 153b that contact with the rotation restriction
portion 154 are slanted on the  right side as shown in Figures 13 and 14 so
as to snugly contact with the rotation  restriction portion 154. [00118]
With this type of spinning reel, the rotation restriction portion 154 is
arranged  on the inner peripheral portion of the second rear drag knob 151.
The first engagement  protrusion 153a and the second engagement protrusion
153b that respectively project in  the upward and downward directions of
the outer peripheral portion of the mounting tube  152 are provided. By
having the rotation prevention portion 154 abut with the first  engagement
protrusion 153a and the second engagement protrusion 153b, the pivot range
of the second rear drag knob 151 is restricted. Here, because the first
engagement  protrusion 153a and the second engagement protrusion 153b that
respectively project in  the upward and downward directions of the outer
peripheral portion of the mounting tube  152 are provided, it will no
longer be necessary to provide a rotation prevention member  having
projections that project in the left and right directions of the mounting
tube 152 as  in the case of a conventional art. Thus, the left to right
width of the rear portion of the reel -28 body 101 a can be reduced, while
allowing the pivot range of the second rear drag knob  151 to be
restricted. [00119] (d) In the aforementioned second embodiment, the first
operation member 81 is  fixedly coupled to the first screw member 78
through the recessed portions 92a and the  restriction portions 93a.
However, the manner in which the first operation member 81 is  coupled to
the first screw member 78 is not limited to that shown in the
aforementioned  second embodiment, and the first operation member 81 may be
pressed fitted or adhered  onto the first screw member 78. [00120] Also,
although the second operation member 82 of the second embodiment and  the
third operation members 215 of the other embodiment (a) are fixedly coupled
onto the  second and third screw members 79, 213 with the recessed portion
92a, 292c and the  



restriction portions 93a, 293c after the second and third screw members 79,
213 are  resiliently engaged with the retaining members 80, 214. However,
in this case also, the  manner in which the operation member is mounted
onto the screw member is not limited  to those disclosed in the
aforementioned embodiments. Instead, the retaining members 80,  214 may be
press fitted or adhered to the second and third members 79, 213, and the
second and third operation members 82, 215 may be press fitted or adhered
to the  retaining members 80, 214. [00121] (e) In the aforementioned second
embodiment and the other embodiment (a),  the first to third operation
members 81, 82, 215 are prevented from falling off from the first to third
screw members 78, 79, 213 with the projections of the restriction portions
93a,  293c, However, the shape of the restriction portions 93a, 293c are
not limited to those  shown in the aforementioned embodiments. The
restriction portions may have any shape  so long as they are able to
prevent the operation members from falling off. [00122] (f) In the
aforementioned first embodiment, the pass through long holes 23 are  formed
in two left and right locations of the rear end side of the mounting tube 1
c.  However, the structure of the pass through long hole is not limited to
that shown in the  first embodiment, and the pass through long holes may be
formed, for example, in two  upper and bottom locations of the rear end
side of the mounting tube I c. In addition, one  or two or more pass
through long holes 23 can be provided as long as such pass through  long
holes can be mounted in the interior of the mounting tube. Furthermore, the
shape of -29 the pass through long holes 23 is not limited to an
approximate T shape, and may be  approximate square or oval shapes. [00123]
According to the present invention, the engagement member engages with the
mounting unit and the operation knob between the outer periphery of the
mounting unit  and We inner periphery of the operation knob, such that the
operation knob is retained in  the projecting direction of the mounting
unit. In this state, the braking force of the spool is  adjusted by
pivoting the operation knob. Thus, the operation knob can be prevented from
falling off from the mounting unit, and the operation knob can be stably
pivoted with  respect to the mounting unit. Thus, the operation knob can be
mounted on the mounting  unit without having to compromise the outward
appearance of the operation knob because  there is no need to employ a
fixing member such as a fixing bolt in order to retain and  



operate the operation knob. [00124] 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. [00125] 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.
[00126] 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. [00127] 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  5% of the modified term if
this deviation would not negate the  meaning of the word it modifies.
[00128] This application claims priority to Japanese Patent Applications
Nos. 2004- 150084, 2004-171290, 2004-171293. The entire disclosure of
Japanese Patent  Applications Nos. 2004-150084, 2004-171290, 2004-171293 is
hereby incorporated herein  by reference. -30 [00129] 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  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.  -31 WHAT IS CLAIMED IS: 1. A brake operation
structure (6) for a fishing reel that is mounted on a reel unit (1)  



of the fishing reel, the brake operation structure (6) being adapted to
adjust a braking  force applied to a spool (3), the brake operation
structure (6) comprising: a mounting unit (1c) having a tubular shape and
formed to project from the reel unit (1);  an operation knob (27) that is
formed in a closed- end tubular shape to accommodate the  mounting unit
(lc); and an engagement member (28) such that the operation knob (27) is
pivotably retained to the  mounting unit (Ic) when the engagement member
(28) engages an outer peripheral  portion of the mounting unit (Ic) and an
inner peripheral portion of the operation knob  (27), characterised by the
engagement member (28) having a plurality of divided portions  (28a, 28b),
the plurality of divided portions (28a, 28b) having a tubular shape when
coupled to one another. 2. The brake operation structure (6) for a fishing
reel according to claim 1, wherein  the mounting unit (lc) has an annular
groove (26) formed on its outer peripheral portion,  and the engagement
member (28) has a first retaining projection (30a) formed on its inner
peripheral portion, the first retaining projection (30a) engaging the
annular groove (26) of  the mounting unit (1c). 3. The brake operation
structure (6) for a fishing reel according to claim 1 or 2,  wherein the
engagement member (28) has a first male threaded portion (29a, 29b) formed
on its  outer peripheral portion, and the operation knob (27) has a first
female threaded portion (27a) formed on its inner  peripheral portion, the
first male threaded portion (29a, 29b) engaging the first female  threaded
portion (27a). 4. The brake operation structure (6) for a fishing reel
according to claim 3, wherein  the engagement member (28) includes a
cylindrical portion and a brim portion (3 la, 31b)  32 that is formed on an
outer periphery of one end of the cylindrical portion, the brim  portion
(31 a, 31 b) projecting radially outward, an outer diameter of the brim
portion (31 a,  31 b) being greater than an outer diameter of the first
male threaded portion (29a, 29b)  formed on the outer peripheral portion of
the cylindrical portion. 5. The brake operation structure for a fishing
reel according to any of claims 1-4,  wherein 



the mounting unit (1 c) has a second female threaded portion (1 d) formed
in its inner  peripheral portion, the operation knob (27) has a moving
member (22) that is non- rotatably mounted on a bottom surface inside the
closed-end tubular shape, the moving  member (22) being movable in a
direction of a spool shaft (14) relative to the operation  knob (27), and
the moving member (22) has a second male threaded portion (22d) on its
outer peripheral portion, the second male portion (22d) engaging the second
female  threaded portion (ld) of the mounting unit (lc), the moving member
(22) pivoting and  moving in the spool shaft direction relative to the
mounting unit (lc) when the operation  knob (27) is pivoted. 6. The brake
operation structure (56) for a fishing reel according to any of claims 1-
5, wherein the mounting unit (76) has on its outer peripheral portion a
second retaining projection  (83) on its rear end, and a third male
threaded portion (77) on its base end, the second  retaining projection
(83) being formed to project radially outward, and the engagement member
(78, 79) has a third female threaded portion (84a, 84b) formed  on its
inner peripheral portion, the third female threaded portion (84a, 84b)
engaging the  third male threaded portion (77) of the mounting unit (76),
an outer diameter of the  second retaining projection (83) being greater
than an inner diameter of the third female  threaded portion (84a, 84b). 7.
The brake operation structure (56) for a fishing reel according to claim 6,
wherein  the operation knob (81, 82) has one of a recess (92a) and a
projection (88a, 88b) formed  in its inner peripheral portion, the one of
the recess (92a) and the projection (88a, 88b) 33 extending in a direction
of a spool shaft (64), and the engagement member (78, 79) has the other of
the recess (92a) and the projection (88a,  88b) formed in its outer
peripheral portion, the other of the recess (92a) and the  projection (88a,
88b) engaging the one of the recess (92a) and the projection (88a, 88b) to
restrict relative rotation between the operation knob (81, 82) and the
engagement member  (78, 79). 8. The brake operation structure (56) for a
fishing reel according to claim 7, wherein  a detent portion (93a) is
formed projecting from a bottom of the recess (92a) so as to  prevent the
projection (88a) from disengaging from the recess (92a). 



9. The brake operation structure (56) for a fishing reel according to claim
7 or claim  8, wherein the operation knob (81, 82) has the recess (92a)
formed in its inner peripheral portion,  and the engagement member (78, 79)
has the projection (88a, 88b) formed in its outer  peripheral portion. 10.
The brake operation structure (6) for a fishing reel according to any of
claims 1-9,  wherein the mounting unit (1 c) is formed to project rearward
from the reel unit (1) of a spinning  reel, so as to accommodate a rear
drag mechanism (9) that applies a braking force to the  spool (3), and the
brake operation structure (6) is adapted to adjust the braking force of the
rear drag  mechanism (9) applied to the spool (3) by pivoting the operation
knob (27). 11. The brake operation structure (6) for a fishing reel
according to claim 10, wherein  the operation knob (27) has an adjustment
portion that is arranged to project from a  bottom surface inside the
closed-end tubular shape, and the adjustment portion is designed to move in
a spool shaft direction within the inner  peripheral portion of the
mounting unit (1c) and adjust the braking force to the spool (3)  34 when
the operation knob (27) is pivoted. 12. The brake operation structure for a
fishing reel according to any of claims 1-9,  wherein the mounting unit is
formed to project laterally from the reel unit of a double bearing reel,
and the brake operation structure is a casting control mechanism adapted to
adjust a  braking force applied to the spool by pivoting the operation
knob. 13. A spinning reel, comprising:  a reel unit (1); a handle (10)
rotatively supported on the reel unit (1); a rotor (2) rotatively supported
on a front of the reel unit (1);  a spool (3) disposed on a front of the
rotor (2), fishing line being adapted to be wound around the spool (3); a
rear drag mechanism (9) adapted to apply a braking force to the spool (3);
and  



a brake operation structure (6) any of claims 1-I 1 that is mounted on the
reel unit  (1) and adapted to adjust the braking force of the rear drag
mechanism (9). 35 


