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[57] ABSTRACT

A fly fishing reel comprises a large diameter spool having a
broad width and a shallow line storage depth. The reel may
have an arm-like body and a unique mounting member
which, when attached to a fishing rod, positions the perim-
eter of the spool across a longitudinal axis of the rod. In an
additional aspect, a drag mechanism is provided in a center
hub of the spool. T'he drag mechanism is a unidirectional
dual cone drag mechanism. The drag mechanism comprises
a pair of opposing frictional conical race members, an inner
race member inserted into an outer race member. The race
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Shak.espeare T o 242/302 rotating spool. A roller clutch is utilized to producc a
Whitcomb 43/22 unidirectional drag mechanism. The roller clutch is config-
PriCe ooiioeiiioeieeeee e 43/18 ured to lock thereby causing relative rotation of the race
Maynes . members creating frictional drag only when the spool is
Camnon .... -+ 949/4.5 rotated in the “reeling out direction.” In another aspect, the
Hurd o 43/20 roller clutch may be carried by a reversible clutch ring which
Taggart et al. . detachably couples to one of the race members. The clutch
Binkl 43/18.1 Y ooub
“}Hsoiy """"""""""""""""""" 43 /2‘0 ring is reversible thereby allowing the reel to be converted
Wood. Jn . between left hand wind and right hand wind by simple
TUIET oo oo 4320  reversing the clutch ring.
Stauffer .
Danielsson . 3 Claims, 17 Drawing Sheets
250
208
252
36 {/
203 256 754 2/142’15
—
201 214
220 212
219 [ | 215
236 211
2z2 ¥
202~
3

28

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 1 of 17 6,073,871




6,073,871

Sheet 2 of 17

Jun. 13, 2000

U.S. Patent

9y

gy

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 3 of 17 6,073,871

e

b L] ‘——-—"_\

ﬁrﬂxa
A 45

T O
o0 REIEYS (N
~S——aD ™~
R
S 1S
\ | N
et
I <
: \’ ~+ 14 H ¥ =+ o
o H S0 o~y
S— N 8T s B =
bhulg i N AR P
t o= s -
1 Nl o

36

L,

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 4 of 17 6,073,871

FIG. 4
FiG. 5

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 5 of 17 6,073,871

FIG. 6

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 6 of 17 6,073,871

FG. 7

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 7 of 17 6,073,871

Provided by PatentStorm, http://www.patentstorm.us



6,073,871

Sheet 8 of 17

Jun. 13, 2000

U.S. Patent

Provided by PatentStorm, http://www.patentstorm.us



6,073,871

Sheet 9 of 17

Jun. 13, 2000

U.S. Patent

611

0l "9+

2 _&m

v0!

9p—

2/

02y
YR/
Qxﬁm SE==l
921 01 |
0cl . . M__ i o m.
\ 0% mw
" 9¢
QS\\

Provided by PatentStorm, http://www.patentstorm.us



6,073,871

U.S. Patent Jun. 13, 2000 Sheet 10 of 17
46 '
44 100
DU = -
C
102——= [\ "~ "TTTTTTTTTTTTTTTI - I
30
|
L
J4
110
114
124
o= 28] Liso
—gkl PTTIFITITZITL ]
WENNIN Y
—Hl — 26
10671 TN INNINIS
N | 132
128
34
104
\

|
!

k28

FG. 1/

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 11 of 17 6,073,871

T 110
34
— 104
\
NN N
\
\é AL 77277 /[///_/ \
1IN NNKRY TRY
i || 3
1224 SR \INN g
1231 R //2%/54\/\/\)' /\\/\///,'>/ﬁ
N :
. 132
34
T FIG. |2

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 12 of 17 6,073,871

K‘ZSY

il o

140
N

OOV

??
/

§ E E/ I/\Jo
745,\§ /////////f_////////, I

N f

§ f 144

N §

\ , A

N 150 ||
15 S 163 160 ) E
\ \’ [ , 7 Y/—TGZ

-~ 166
"ﬁk—*\\\\\\\\\\\\\\\\\\\\\\\\\\\k N

LS LSS ///5
AN

%
7

N 7\ = = — g@\-ws
v
PR A R 26—

///////:'//////

SN N NN
ANIANAN

A

SOONNNONONNNONONNNNNNY

FG. 13

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 13 of 17 6,073,871

170

172
/

205 206 210
204 "\ [ 204 209 211
AN

203 |

208

202

XLl L prd

- 217

== i 1NN
201 1;\ =4 |
. _ <213

g
TS 214
220 K / \ -
K k 222 [ 216 Sis
219 53, 221 208 | 218 217
230 232
FG. 14

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 14 of 17 6,073,871

250
/////

208\\
%
—~
252
Jb6 (
214
203 256 216
— \
201 d
! H;»? g
212
220 /;— 7%
215
219 ( 227 23 211
222 214
202
# 4
J0
i (S
28 -
flG. 15

Provided by PatentStorm, http://www.patentstorm.us



6,073,871

Sheet 15 of 17

Jun. 13, 2000

U.S. Patent

Provided by PatentStorm, http://www.patentstorm.us



6,073,871

Sheet 16 of 17

Jun. 13, 2000

U.S. Patent

Provided by PatentStorm, http://www.patentstorm.us



U.S. Patent Jun. 13, 2000 Sheet 17 of 17 6,073,871

,/254

258
258
FIG. 18
264 256
262
264 S
264
260 —~

Provided by PatentStorm, http://www.patentstorm.us



6,073,871

1

LARGE ARBOR FLY FISHING REEL WITH
DRAG ISOLATED CONICAL DRAG AND
REVERSIBLE CLUTCH

FIELD OF THE INVENTION

This is a continuation-in-part of U.S. application Ser. No.
09/132,953, filed on Aug. 12, 1998, which is a continuation-
in-part of U.S. application Ser. No. 08/920,178 filed Sep. 9,
1997, now U.S. Pat. No. 5,915,639, which is a continuation-
in-part of U.S. provisional application Ser. No. 60/019,760,
filed on Sep. 9, 1996. The disclosures of each of these prior
applications are expressly incorporated herein by reference
in their entirety.

This invention relates to fishing reels, and more particu-
larly to improvements in fly fishing reels, such as providing
an improved large arbor spool, an improved mounting
configuration, and an innovative drag mechanism.

BACKGROUND OF THE INVENTION

Fly fishing is a popular and rapidly growing sport. Fly
fishing equipment typically includes a [ly reel attached to a
fly rod, and fly line. A portion of the fly line is wound onto
the reel, and another portion is typically threaded through
eyelets on the rod. The other end of the fly line is joined to
the “fly.” In this sport, an artificial fly is usually used as bait.
The artificial fly is dressed to simulate an insect and typically
comprises a fish hook fabricated with fur, feathers, or the
like, in order to resemble an insect, or other forage, preferred
by fish.

‘When performing the activity of fly fishing, the fisherman
projects or “casts™ the fly to an area where fish are expected
to be. It is often necessary to cast the fly a substantial
distance away because fish are easily frightened away from
a fisherman or a boat. Moreover, it is sometimes desirable to
be able to cast into an area which is not easily accessible to
the fisherman’s person or his boat.

The flies used in fly fishing are extremely light weight and
consequently, the fly line makes up virtually all of the
casting weight. Hence, ettective fly casting comes down to
the ability to efficiently propel a portion of line through the
air. The most common technique is performed by holding
the rod and reel in one hand and at the same time holding and
feeding the line from the reel in the other hand while
swinging thc rod back and forth crcating a loop of fly linc
between the end of the rod and the fly. Then, a forward
casting motion, similar to a whipping motion, is executed
and the line is released, propelling the line and the fly across
the water. The fly line acts somewhat like a whip in order to
propel the line and fly a distance away from the fisherman.
The artificial fly is then manipulated in the water to lure and
hook a fish.

Fly casting is an extremely dexterous skill involving very
subtle arm and wrist movements and is usually learned only
after a long period of practice and refinement. Fly casting
involves such a fluid, delicate and precise motion, that it is
often desceribed as an art form. Morcover, during a day of fly
fishing, a fisherman can often make more than a thousand
casts. With this in mind, it can be seen that the overall weight
and proper balance of a fly fishing rod and reel assembly are
critically important.

Due to the desirability of light weight and proper balance
of the rod and reel assembly, conventional fly fishing reels
have been relatively small in size, having both a small spool
diameter and a narrow spool width. Conventional fly fishing
reels have inner spool diameters designed only large enough
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to accommodate an axle and may be as small as one-half
inch in diameter. Typical spool widths are about %4". The
small spool diameter and narrow spool involve several
significant drawbacks. Firstly, the small diameter causes
sizable plastic deformation (“line memory”) of the fly line
wound on the small diameter spool. This effect is similar to
the characteristics seen in a coiled spring. Line memory is
undesirable because it can cause tangling of the line and
snagging in the rod guides. This effect is worsened by the
fact that the narrow spool requires that the spool also be very
deep in order to hold sufficient line which creates an even
smaller inner spool diameter. Thus, the line at the innermost
diameter of the spool has a very small winding radius.

Secondly, with a narrow spool, the spool must also be
deep in order to provide slorage capacity [or a sullicient
amount of line. The ratio of the spool width to the depth of
line is termed the line-storage aspect ratio. In other words,
the narrower the spool, the greater the depth of spool line
needed resulting in a small aspect ratio. Typical fly fishing
reels have line storage depths greater than one inch (1"), and
usually greater than 1%:". The drag torque on the spool of
fishing reels tends to be nearly constant. As a result, as line
is reeled on or off the reel, the tension on the line changes
as the radius of the line on the spool changes. I'or instance,
as more and more line is reeled off, the tension on the line
increases as the diameter of the line on the spool decreases
because the drag torque remains roughly constant unless
manually adjusted. The narrower and deeper the spool, the
greater is the change in the drag torque for a given amount
of line change on the spool. Because both of the fisherman’s
hands are usually occupied with the rod and line while fly
fishing, it is inconvenient and cumbersome to adjust the reel
drag. Therefore, it is impractical to frequently adjust the reel
drag while reeling in or letting out line to compensate for the
changes in the radius of the line on the spool.

In addition, the small spool diameter results in slower line
retrieval for a given rotational winding speed of the spool.
To increase the winding speed of the spool, some fly fishing
recls are equipped with a transmission system, usually
consisting of reduction gears between the spool and the hand
crank. However, a transmission system makes the reel
assembly more complex, adds parts, and increases weight.

To address the problems of slow line retrieval speed and
plastic line deformation, a reel having an increased diameter
spool has been disclosed in U.S. Pat. No. 4,720,056. The
disclosed spool retains the narrow width of conventional reel
designs, thereby requiring a relatively deep spool. The reel
described therein has exposed bearing rollers for providing
drag on the spool. The rollers, however, produce the same
amount of drag in both rotational directions so that the
fisherman must reel against the drag when retrieving line.
This is a highly undesirable result. Furthermore, the
increased diameter reel is attached using the conventional
configuration having a “foot” extending from the top
extremity of the reel circumference. The scat clamps to the
rod. In this configuration, increasing the diameter of the reel
moves the center of mass of the reel further from the axis of
the rod thereby increasing the moment about the rod and
upsetting the balance of the rod and reel assembly.

In order to control the speed in which the spool of the reel
can spin and, in turn, the speed the line can be run-ofl,
especially by a running fish, fly reels generally employ some
type of brake or drag mechanism. A drag mechanism applies
frictional torque to the spool thereby preventing the spool
from {freely spinning which can cause line tangles. The
appropriate drag torque is set such that a running fish will
not create so much tension that the line or the leader will
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break, yet still provide enough tension to control the speed
of line run-off.

Typically, the drag mechanisms are adjustable so that the
drag torque can be modified to the appropriate amount. For
example, many current reels utilize a disk brake system
comprising a disk and an adjustable caliper. The disk brake
system is usually enclosed within the disc-shaped body of
the reel. The disk brake systems can tend to be heavy and
can require assemblies having many parts. A simpler dual
cone drag mechanism has been described in a brochure of
Mt. Rainier Flyreel Works. However, this dual cone drag
mechanism suffers from being unstable in that it wobbles
creating inconsistent drag and a loose feel.

Therefore, a need exists for an improved fly fishing reel
designed specifically to address the aforementioned disad-
vantages associated with currently available reels. Mere
specifically, the fly fishing reel should improve line retrieval
speeds, reduce line coiling problems, improve line handling,
while at the same time being light weight and maintaining
good overall balance of the rod and reel assembly.

SUMMARY OF THE INVENTION

The present invention is directed to an improved fly
fishing reel which provides exceptional performance char-
acteristics over previous designs, is light weight, and when
attached to a fly rod results in a well balanced rod and reel
assembly. The reel possesses the benefits of a large arbor
design while eliminating or reducing the ellects of the
drawbacks exhibited in previous large arbor designs.

The fly fishing reel of the present invention comprises a
spool which has a larger diameter and a broader width than
spools found on typical fly fishing reels. The spool of the
present invention preferably has an inner spool diameter of
about two inches and a width of about one inch for a light
weight reel and larger inner diameters and widths for heavier
weight reels.

‘The spool is formed of a tubular element having radially
extending walls on both ends to form a line storage channel.
Due to the larger diameter and the increased width of the
spool, the line storage channel of the spool may be relatively
shallow. The present invention has a preferred line storage
depth of approximately 0.3". The line storage depth may
vary somewhat depending on the line weight design of the
reel and the amount of backing line desired. The present
invention contemplates a preferred line-storage aspect ratio
(ratio of the spool width to the spool depth) of between
approximately 2.5:1 and 4:1.

The spool is rotatably supported by a reel body, preferably
through roller bearings, attached at the center of the spool to
a spindle. Instead of the typical disc shaped enclosure used
in many present fly reel designs, the body comprises an
arm-like structure. The reel body configuration of the
present invention reduces the weight of the support structure
by climinating unncccssary material.

In a further aspect of the present invention, an innovative
mounting member for attaching the reel to a fly fishing rod
is provided on the end of the arm-like body opposite the
connection to the spool. The mounting member may be
integral with the body or it may be a separate part attached
to the body. In a further feature, the mounting member may
be pivotally connected to the body which enables adjustment
of the relationship of the reel to the rod axis to suit the
preferences of different individuals.

The configuration of the body and mounting member are
uniquely configured so that the longitudinal axis of the fly
rod intersects the perimeter of the spool. In previous large
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spool designs the reel is attached entirely below the fly rod
and, therefore, increasing the spool diameter moved the
center of mass of the reel further from the axis of the rod.
Whereas in previous designs the reel is attached entirely
below the fly rod, the present invention moves the center of
mass of the reel closer to the axis of the fly rod. Moving the
center of mass of the reel closer to the axis of the rod reduces
the moment of inertia of the reel about the rod connection
point thereby reducing the destabilizing effects exhibited by
previous large spool reels.

In an additional aspect of the present invention, an
improved drag mechanism is provided. The drag mechanism
is a unidirectional brake comprising an inner race member
and an outer race member. In a preferred race configuration,
the outer race member is fixed to, or integral with, the reel
body and the inncr racc member is disposcd betwecen the
outer race member and the spindle. In an alternative race
configuration, the outer race member is disposed on, and
rotates with, the spool.

The outer race member constitutes a female part with an
interior race surface defining a conical frictional bearing
surface of revolution about the axis of rotation of the spool.
The inner race member [orms a male part with an exterior
race surface defining a conical frictional bearing surface
which fits into the outer race member. The inner race surface
and outer race surface form opposing parallel conical fric-
tional bearing surfaces.

To create drag, the inner and outer race members are
pushed axially relative to ore another thereby urging the
conical race surfaces into contact. A biasing mechanism is
employed to provide axial force to bias the inner race
member toward the outer race member, or vice versa. The
amount of drag torque may be adjusted by adjusting the
biasing mechanism to change the amount of force pushing
the race members into contact with each other.

To produce a unidirectional drag mechanism, a roller
clutch is disposed between the spindle and the inner race
member. In the “reeling in direction,” the roller clutch
allows the spool to freewheel in the “reeling in direction”
such that the inner race member and outer race member do
nolt rotate relative to one another. In the “reeling out
direction,” the roller clutch locks causing relative rotation of
the inner and outer race members which creates frictional
drag on the rotation of the spool.

In still another aspect of the present invention, the roller
clutch may be carried by a reversible clutch ring. The clutch
ring detachably couples to the inner race member. The clutch
ring is reversible in a way that reverses the locking direction
of the roller clutch relative to the spool, thereby allowing the
reel to be converted from left hand wind to right hand wind,
and vice versa.

The clutch ring design provides at least two important
benefits. First, the clutch ring allows the reel to be quickly
and simply converted from left hand wind to right hand wind
without changing out any parts. No other parts are required,
and all the original parts are reinstalled so that they do not
become lost or a nuisance to store. Second, installing the
roller clutch into the clutch ring instead of the inner race
member eliminates the need to configure the inner race
member to receive the roller clutch, such as by bonding a
metal sleeve into the inner race member.

Accordingly, it is an object of the present invention to
provide an improved fly fishing reel.

It is a further object of the present invention to provide an
improved large arbor fly fishing reel.

An additional object of the present invention is to provide
an improved fishing reel drag mechanism.
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Yet another object of the present invention is to provide a
fly fishing reel having an improved attachment configuration
which improves the balance of a rod and reel assembly.

Still another object of the present invention is to provide
a light weight reel design.

A further object of the invention is to provide a reel which
is quickly and easily convertible from right hand wind to left
hand wind, and vice versa.

Further objects and advantages of the present invention
will become apparent from a consideration of the drawings
and cnsuing dcscription.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a fly fishing reel in
accordance with a first preferred form of the present inven-
tion.

FIG. 2 is an exploded perspective view of a fly fishing reel
in accordance with the first preferred form of the present
invention.

FIG. 3 is an exploded side view of a fly fishing reel in
accordance with the first preferred form of the present
invention.

FIG. 4 is a right side view ol a [ly [(ishing reel having a
center axis mounting member in accordance with the present
invention attached to a fishing rod.

FIG. 5 is left side view of a fly fishing reel having a center
axis mounting member in accordance with the present
invention attached to a fishing rod.

FIG. 6 is a side view of a fly fishing reel having an
adjustable mounting member in accordance with the present
invention.

FIG. 7 is a side view of a fly fishing reel having an
adjustable line guide in accordance with the present inven-
tion.

FIG. 8 is a perspective view of a fly fishing reel in
accordance with a second preferred form of the present
invention.

FIG. 9 is an exploded perspective view of the fly fishing
reel of FIG. 8.

FIG. 10 is an exploded cross-sectional view of the fly
fishing reel of FIG. 8.

FIG. 11 is an assembled cross-sectional view of the fly
fishing reel of FIG. 8.

FIG. 12 is an enlarged cross-sectional view of the fly
fishing reel of FIG. 8.

FIG. 13 is a cross-sectional view of a fly fishing reel
having another embodiment of a drag mechanism in accor-
dance with the present invention.

I'IG. 14 is a cross-sectional view of a fly fishing reel
having still another alternative form of a drag mechanism in
accordance with the present invention.

FIG. 15 is a cross-sectional view of a fly fishing reel
having yet another embodiment of a drag mechanism in
accordance with the present invention.

FIG. 16 is a exploded perspective view of the fly fishing
reel of FIG. 15.

FIG. 17 is another exploded perspective view of the fly
fishing reel of FIG. 15.

FIG. 18 is an enlarged perspective view of the inner race
member of the fly fishing reel of I'lG. 15.

FIG. 19 is an enlarged perspective view of the clutch ring
of the fly fishing reel of FIG. 15.

DETAILED DESCRIPTION OF PREFERRED
ECMBODIMLENTS

Referring now to the drawings, FIGS. 1-3 show a fly
fishing reel 10 according to a first preferred embodiment of
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the present invention. The fly fishing reel 10 comprises an
innovative large arbor spool 12 rotatably supported by a reel
body 14 through a spindle 16.

The spool 12 comprises a tubular element 18 having
radially extending walls 20, 22 on each end to form a line
storage channel 24. The walls 20, 22 may have holes 21 in
them to reduce the weight and provide some styling. The
wall 22 has a labyrinth groove 19 which reccives a flange 17
to prevent the fly line (not shown) from slipping off the reel
10. The line storage channel 24 has a depth 30 and a width
28.

The tubular element 18 forms the bottom of the line
storage channel 24 and has a diameter 26 which is larger
than conventional fly fishing reels. Whereas conventional
recls have spool inner diameters of about one-half inch, the
diameter 26 of the present invention is preferably, approxi-
mately: 2" for an 0/1 weight reel; 2.25" for a ¥ weight reel;
2.4" for a ¥ weight reel; and appropriately large diameters
for any other size reel. Also, the width 28 of the tubular
element 18 is wider than for conventional fly fishing reels,
and is preferably between about X inches and Y inches.
Hcncec, the large arbor spool 12 has a larger diamcter 26 and
larger width 28 than conventional fly fishing reels. As a
result of the larger diameter 26 and increased width of the
large arbor spool 12, the line storage channel depth 30 may
be very shallow relative to conventional fly fishing reels.
The aspect ratio of the spool 12, which is the ratio of the
spool width 28 to the spool depth 30, is preferably 2.5:1 or
greater, and more preferably between approximately 2.5:1
and 4:1.

The tubular element 18 and the walls 20, 22 are connected
to a hub 32 by supports 34. Any number of supports 34 may
be utilized but two supports 34 are preferred to reduce the
overall weight of the reel 10. One of the supports 34 is larger
than the other to counterbalance the mass of a hand crank 36
attached to the spool 12.

The hand crank 36 is rotatably attached to the spool 12
using appropriate fasteners such as a screw 38 and washer 40
as shown. The hand crank 36 is preferably attached to one
of the supports 34, but may alternatively be attached to the
wall 22.

The spool 12 is supported by the reel body 14 by inserting
the spindle 16 through the hub 32. The hub 32 may ride
directly on the spindle 16, or bearing(s) (not shown) may be
provided between the hub 32 and the spindle 16.
Furthermore, an o-ring scal 38 may be installed between the
spindle 16 and the spool 12 to prevent moisture and dirt from
entering the hub 32. The spindle 16 is attached to the body
14 preferably using a nut 40 threaded onto threads of the
spindle 16.

The reel body 14 comprises an arm-like structure having
a line guide portion 42 and a mounting member portion 44.
A conventional mounting foot 46 is attached to the mounting
member portion 44 of the body by means of two screws 48,
for instancc. The reel 10 is attached to a fishing rod (not
shown) by affixing the mounting foot 46 to a mating
coupling member (not shown) on the fishing rod.

In this embodiment, a clicker drag mechanism 50 is
employed. The clicker drag mechanism 50 comprises a
clicker 52 attached to the reel body 14 by means of a nut 54
and a bolt 56. The spool 12 is provided with a circular
pattern of detents 58 that receive the clicker 52. The clicker
52 is configured such that it produces significantly greater
drag with the detents 58 when the spool 12 is rotating in the
“reeling out direction” than in the “reeling in direction.”

In an alternative embodiment of the reel 10 of FIGS. 1-3,
the reel body 14 may be configured with an innovative
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reduced moment mounting member 64, as shown in FIGS.
4 and 5. Instead of the body 14 having the mounting member
portion 44 described above with respect to FIGS. 1-3, the
reel 60 of FIGS. 4 and 5 has a body 62 having mounting
member 64. The reel 60 of FIGS. 3 and 4 is in all respects
the same as the reel 10 described above in relation to FIGS.
1 and 2, cxcept for the body and mounting membcer. The
mounting member 64 extends from the body 62 so that the
center axis 66 of the mounting member 64 and a handle 72
of a fishing rod 70 attached thereto crosses the circumfer-
ence of the spool 12. In this way, the center of mass of the
reel 60 is closer to the center axis 66 of the fishing rod 70
than in the embodiment of FIGS. 1-3. In the preferred form,
the mounting member 64 is configured so that the circum-
ference of the spool 60 does not extend, or extends only a
small distance, above the perimeter of the fishing rod handle
72. If the reel is mounted such that the spool 60 extends too
far above the handle 72, the spool 60 interferes with the
fisherman’s wrist, making the reel awkward and uncomfort-
able 1o use.

In another aspect, the fly fishing reels according to the
present invention may have an adjustable mounting member
80 as shown in FIG. 6. The adjustable mounting member 80
is pivotally connected to a body 82. The adjustable mounting
member 80 permits the adjustment of the relationship of the
reel 84 to the rod 70 to fit each individual fisherman.

As shown in FIG. 7, in an additional feature of the present
invention, a line guide 90 may be detachable and/or adjust-
able. Instead of being a fixed member 44 of the reel body 14
as described above, the line guide 90 is pivotally connected
to the reel body 92.

The adjustable mounting member 80 and adjustable line
guide 90 features can also be used together in the same
fishing reel. This allows the [(isherman to adjust the line
guide 90 to compensate for adjustments in the mounting
angle of the reel. Moreover, it is to be understood that the
adjustable mounting member 80 and adjustable line guide 90
features, and the center axis mounting member 64 can be
adapted for use with any of the embodiments of the fishing
reels of the present invention.

Turning now to FIGS. 8-12, a fly fishing reel 100 accord-
ing to a second preferred embodiment of the present inven-
tion is depicted. The fly fishing reel 100 utilizes an innova-
tive dual cone drag mechanism 110.

Similar to the first preferred embodiment described
above, the fly fishing reel 100 comprises a large arbor spool
102 rotatably supported by a reel body 104 through a spindle
106. In fact, the reel 100 comprises many of the same
elements as the reel 12 described above. Throughout the
description and figures, like reference numerals refer to like
elements and therefore, some elements are not explicitly
described for all figures.

The large arbor spool 102 is in most respects identical to
the spool 12 described above except that spool 102 does not
have the detents 58 and it has a different hub. Walls 20, 22
of spool 102 may have holes 21 like spool 12 above, even
though the holes 21 are not shown in FIGS. 9—-12. The spool
102 has a hub 108 connected to supports 34. The spindle 106
is fixed to the hub 108 by threading the spindle 106 into the
hub 108 such that the spindle 106 rotates with the hub 108.

The drag mechanism 110 is a unidirectional brake com-
prising an inner race member 112 and an outer race member
114. The outer race member 114 is fixed to, or integral with,
the reel body 104 so that it does not rotate. The inner race
member 112 is disposed between the spindle 106 and the
outer race member 114.
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The inner race member 112 forms a male part having an
exterior race surface 116 defining a conical frictional bearing
surface of revolution 116 about the axis of rotation of the
spool 102. On each end of the exterior race surface 116 is a
cylindrical section 115 where the exterior race surface 116 is
no longer conical. The outer race member 114 forms a
female part that receives the inner race member 112 and has
an interior race surface 118 defining a conical frictional
bearing surface of revolution about the axis of rotation of the
spool 102. On each end of the interior race surface 118 is a
cylindrical section 119 where the interior race surface 118 is
no longer conical. The exterior race surface 116 and the
interior race surface 118 form opposing parallel conical
frictional bearing surfaces. The matching cylindrical sec-
tions 115 and 119 improve the stability of the drag mecha-
nism 110.

In order to create frictional drag, the inner race member
112 is pulled toward the outer race member 114 by a puller
128. The left end of the puller 128 has a flange which rests
against a thrust bearing 130 which in turn bears against a
flange on the inner race member 112. The right end of the
puller 128 extends through holes in the inner race member
112 and the outer race member 114 and is fastened to the
outer race member 114 using a drag adjustment nut 132. The
right end of the puller 128 and the hole in the body 104 may
be keyed to prevent rotation of the puller 128. The puller 128
provides axial force which pulls the inner race member 112
toward the outer race member 114 thereby [orcing the
exterior race surface 116 and interior race surface 118 into
contact. The amount of drag may be changed by adjusting
the drag adjustment nut 132.

The inner race member 112 is preferably made from a
plastic material that produces a good friction surface, such
as acetal (available from Dupont under the trade name
Delron). Because plastic provides a poor surface for press
fitting bearings, a sleeve 124, preferably made from metal
such as stainless steel or titanium, may be pressed into the
inner race member 112. A pair of roller bearings 120 and a
roller clutch 126 are press fit into the sleeve 124.
Alternatively, the inner race member 112 may be made of
aluminum, or other suitable metal, which is coated with a
lubricous material such as Teflon. In this case, the roller
bearings 120 and roller clutch 126 may be press fit directly
into the inner race member 112, eliminating the need for the
sleeve 124.

To produce a unidirectional drag mechanism, the roller
clutch 126 is installed on the spindle 106. Hence, the outer
diameter of the roller clutch 126 is fixed to the inner race
member 112 and the inner diameter of the roller clutch 126
receives the spindle 106. lhe inner diameter of the roller
clutch 126 is configured such that it locks onto an element
inserted into the inner diameter when rotating in one direc-
tion and allows the element to freewheel when rotating in the
opposite direction.

In the present invention, when the spool 102 and spindle
106 rotate in the “reeling in direction,” the spindle 106
freewheels within the roller clutch 126 allowing the spindle
106 and spool 102 to rotate freely, while the inner race
member remains static or at least substantially static. The
roller clutch 126 locks onto the spindle 106 when the spool
102 and spindle 106 rotate in the “reeling out direction,”
such that the inner race member 112 rotates with the spool
102 and spindle 106. The inner race member 112 rotates in
contact with the outer race member 114 thereby creating
drag in the “reeling out direction.”

The spool 102 is rotatably supported by the body 104
through roller bearings 120 installed on the spindle 106 and
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pressed into the inner race member 112. The bearings 120
between the spindle 106 and the inner race member permit
the spindle 106 and spool 102 to rotate independently within
the inner race member 112 in the “reeling in direction.”

The rotating assembly including the spool 102, the
spindle 106, the roller bearings 120, the roller clutch 126 and
the inner race member 112 are rotatably received in the outer
race member 114 of the body 104. The spindle 106 and the
inner diameter of the sleeve 124 may be provided with
o-ring grooves 122 and 123, respectively, into which an
o-ring 125 fits. The o-ring grooves 122 and 124 act as
detents which in conjunction with the o-ring 125 hold the
rotating assembly in the body. (see FIG. 12).

A fly fishing reel 140 having an alternative dual cone drag
mechanism 142 is shown in the cross-section of FIG. 13.
The reel 140 is similar to the reel 100 described above and
comprises a similar large arbor spool 144 supported by a
body 146 through a spindle 148. It should be understood that
reel 140 may embody all of the features and aspects
described for reel 100 and therefore, the descriptions may
not be explicitly repeated with respect to reel 140.

The drag mechanism 142 utilizes an alternative race
configuration wherein the outer race member 150 is attached
to, and rotatcs with, the spool 144. The outer race membcer
150 may be integral to the spool 146, or it may be a separate
part fixedly attached to the spool 144. The inner race
member 152 is disposed between the spindle 148 and the
outer race member 150.

The inner race member 152 and outer race member 150
are very similar to those described above, and likewise form
opposing parallel conical frictional bearing surtaces. lhe
inner race member 152 and outer race member 150 are
forced together into contact by a series of elements, thereby
forcing the opposing conical bearing surfaces into contact. A
drag adjustment nut 162 delivers axial load against an
clastomer o-ring 166 which transmits thc axial load to a
washer 168. The washer 168 is preferably made of a
lubricous material such as delron. The washer 168 delivers
the axial load to a raised lip of a cap 170 attached to the end
of the outer race member 150. The raised lip reduces the
rotating surface area which contacts the washer 168 to
reduce the friction while still maintaining a good seal. A
counter axial load holds the inner race member 152 in place
and is provided by a shoulder of a sleeve 160 pressed into
the inner race member 152. The shoulder of the sleeve 160
bears against a roller bearing 163 which bears against a
shoulder of the spindle the body 146 which bears against the
left bearing 163 which bears against a shoulder of the
spindle 148. Another shoulder of the spindle 148 loads
against the body 146. A nut 172 threads onto the spindle 148
to attach the spindle 148 to the body 146.

As mentioned previously, the sleeve 160, similar to the
sleeve described above, is pressed into the inner race mem-
ber 152. A roller clutch 158, similar to the one described
above, and roller bearings 163 and 164 are press fit into the
sleeve 160.

The rotating assembly including the cap 170, the roller
bearings 163, 164, and the roller clutch 158 are rotatably
installed onto the spindle 148. The spool 144 and the outer
race member 150 are rotatably installed onto the inner race
member 152 and the drag adjustment nut 162 threads onto
the spindle 148 to hold the spool 144 and the outer race
member onto the reel 140.

The drag mechanism 142 operates as follows. When the
spool 144 and outer race member 150 are rotated in the
“reeling in line” direction the roller clutch 158 freewheels
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about the spindle allowing the inner race member 160 to
rotate at least substantially synchronously with the outer
race member 150 which also allows the spool 144 to
freewheel. When the spool 144 and outer race member 150
are rotated in the “reeling out line” direction, corresponding
to the locking direction of the roller clutch 158, the roller
clutch 158 locks onto the spindle 158 which prevents the
inner race member 152 from rotating whereby the outer race
member 150 rotates in contact with the inner race member
152 creating drag.

Referring to FIG. 14, a fly fishing reel 170 having yet
another embodiment of a dual cone drag mechanism 172 is
shown according to the present invention. The fly fishing
reel 170 is similar in most respects to the fly fishing reel 140
described above except for the different embodiment of the
dual cone drag mechanism 172. Like the reels 100 and 140
above, the fly fishing reel 170 comprises a large arbor spool
202 received on a spindle 201, both of which are supported
by a hub 221 of a reel body 208. Again, it is contemplated
that the reel 170 may embody any or all of the features and
aspects described for reels 100 and 140 and therefore, the
descriptions may not be explicitly repeated with respect to
reel 170.

Like the drag mechanisms 110 and 142 described above,
the drag mechanism 172 is a unidirectional brake compris-
ing an inner race member 206 and an outer race member 209
forming opposing parallel conical frictional bearing sur-
faces. The optimization of the angle of taper of the conical
bearing surfaces (relative to the axis of rotation) is a tradeoff
between the amount of bearing surface area and the stability
of the structure. A shallower angle ol taper creales more
bearing surface area for a given diameter of the hub 221 of
the reel, while a steeper angle reduces the bearing surface
arca. However, above 20° of taper, the bearing surfaces of
the inner and outer race members 206 and 209 have a
tendency to lock together rather than slipping smoothly
against each other thereby producing unpredictable braking.
Hence, a taper below 20° is recommended and a taper of
approximately 20° is preferred.

The outer race member 209 has a female conical bearing
surface and is inserted into the hub 221 of the body 208. In
a particularly innovative aspect of the present invention, the
outer race member 209 may be allowed to float in the body
208 using o-rings 218 rather than being fixed to the body 208
such as by press fitting the outer race member 209 into the
body 208. This feature reduces the criticality of the concen-
tricity of the inner race member 206 and the outer race
member 209 thereby improving producibility and simplify-
ing the assembly process.

The inner race member 206 has a male conical bearing
surface which is received by the female conical bearing
surface of the outer race member 209 to form opposing
parallel conical frictional bearing surfaces. The inner race
mecmber 206 is rotatably mounted on the spindle 201
through a pair of roller bearings 204 and a roller clutch 205
by press fitting the outer race of the roller bearings 204 and
roller clutch 205 into a bore of the inner race member 206.
The inner race of the roller bearings 204 slips onto the
spindle 201. Of course, other suitable attachment methods
may be used to fix the roller bearings 204 and roller clutch
205 to the inner race member 206 such as adhesives or
fasteners. The roller clutch 205 operates the same as the
roller clutch 126 described above.

A puller 212 is provided to bias the opposing frictional
bearing surfaces of the inner and outer race members 206
and 209 together into contact. The left end of the puller 212
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has a flange which bears against a thrust bearing 210 which
in turn bears against a flange on the inner race member 206.
The right end of the puller 212 extends through axial holes
in the inner race member 206 and the outer race member 209
and is secured to a drag adjustment nut 215 through mating
threads. An e-clip 213 as shown, or other suitable device,
may be attached to the puller 212 to prevent the drag
adjustment nut 215 from being screwed completely off the
puller 212. The drag adjustment nut 215 bears against a
wave washer 216 which is installed between the drag
adjustment nut 212 and the body 208. A pin 211 is inserted
through a hole in the puller 212 and the pin rides in a slot in
the body 208. The pin 211 and slot allow axial movement of
the puller 211 while preventing rotation of the puller 211.

To seal the drag mechanism from moisture and dirt, an
o-ring 217 may be installed between the nut 215 and the
body 208 and a cap 214 may be placed on the nut 212. The
puller 212 provides axial force which pulls the inner race
member 206 into the outer race member 209 thereby forcing
the opposing bearing surfaces into contact. The amount of
drag may be adjusted by tightening or loosening the drag
adjustment nut 215.

A gland 203 fitted with an o-ring 220 is inserted into the
hub 221 to seal the left end of the hub 221. A wire retainer
219 is press fit into a groove in the hub 221 to secure the
gland in the hub 221. The gland 203 has a sleeve portion 222
which receives the left end of the inner race member 206 and
provides support for the inner race member 206 to help
maintain the concentricity of the inner and outer race
members 206 and 209.

In use, the drag mechanism 172 operates as tollows.
When the spool 202 and attached spindle 201 are rotated in
the “reeling in line” direction, the roller clutch 205 free-
wheels about the spindle 201 allowing the spool 202 and
spindle 201 to rotate independently of the inner race member
206 which remains substantially stationary. The roller clutch
205 locks onto the spindle 201 when the spool 202 and
spindle are rotated in the “reeling out line” direction, such
that the inner race member 206 rotates with the spool 202
and spindle 201. The inner race member 206 rotates in
contact with the outer race member 209 creating rotational
drag on the spool 202.

FIGS. 15-17 depict a fly fishing reel 250 having still
another embodiment of a dual cone drag mechanism 252
according to the present invention. The fly fishing reel 250
is in most respects the same as the reel 170 described above
except for the different embodiment of the drag mechanism
252. Consequently, like reference numerals are used to refer
to like elements between the figures and descriptions ot the
reel 250 and the reel 170 and therefore, some elements may
not be explicitly described with respect to reel 250.
Moreover, it is again contemplated that any feature and
aspect described above for reels 100, 140 and 170 may
rcadily be combincd with any of the fecatures and aspects of
the reel 250.

Like the other drag mechanisms described herein, the
drag mechanism 252 is a dual cone unidirectional brake
comprising an inner race member 254. The components
making up the drag mechanism 252 of reel 250 are the same
as those in the drag mechanism 172, described above, except
for the inner race member and the addition of a clutch ring
256. Referring to the enlarged view of FIG. 18, the inner
race member 254 has a male conical frictional bearing
surface which is received by the female conical bearing
surface of the outer race member 209. The inner race
member 254 has two tabs 258 extending axially from the
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side opposite the conical bearing surface. The tabs 258 are
pretferably positioned 180 degrees apart on the circumfer-
ence of the inner race member 254. Additional tabs 258
and/or alternative placement of the tabs 258 may be utilized
so long as the clutch ring 256 is made to match. The inner
race member 254 is preferably made from a plastic material
such as acctal (available from Dupont under the trade name
Delron) or Torlon.

The clutch ring 256, shown in detail in FIG. 19, is
cylindrical and has two sets of recesses 264, a first set 260
and a second set 262. The first and second sets of recesses
260 and 262 each have a pair of recesses 264 located and
shaped to receive the tabs 258 of the inner race member 254
when the clutch ring and inner race member 254 are mated.
The first set 260 and second set 262 are on opposite sides of
the clutch ring 256 and are preferably rotated radially 90
degrees from each other. The clutch ring 256 is preferably
formed from metal such as aluminum because the roller
clutch 205 is press fit into a bore in the clutch ring 256.
Using metal ensures a secure and reliable press fit of the
outer race of the roller clutch 205 to the bore of the clutch
ring 256 for transmitting torque from the roller clutch 205 to
the clutch ring 256.

It 1s understood that the configuration of the tabs 258 and
recesses 264 can be reversed such that the tabs 258 on the
inner race member 254 are replaced with recesses and the
recesses 264 on the clutch ring 256 are replaced with tabs.

In the drag mechanism 252 assembly, the clutch ring 256
and roller clutch 205 are installed onto the spindle 201 with
the inner diameter of the roller clutch 205 receiving the
spindle 201. The clutch ring 256 mates with the inner race
member 254 such that one of the first or second set of
recesses 260 or 262 receives the tabs 258, depending on the
orientation of the clutch ring 256. The orientation of the
clutch ring 256, i.e. the first set 260 or the second set 262
mating to the inncr race member 254, determincs the dirce-
tion of rotation of the spool 202 in which the clutch ring 256
will lock onto the spindle 201 thereby resulting in drag.
Hence, by reversing the orientation of the clutch ring 256,
the reel 250 can be converted from left hand wind to right
hand wind (or vice versa).

Thus, in a particularly innovative aspect of the reel 250,
the drag mechanism 252 allows quick and simple conversion
of a fully assembled reel 250 from left hand wind to right
hand wind. For purposes of describing the conversion
procedure, assume that the reel 250 is assembled with the
clutch ring 256 oriented with the first set of recesses 260
mated to the inner race member 254. First, the spool 202 and
spindle 201 are removed from the drag mechanism 252.
Then, the gland 203 is removed by unthreading it from the
body 208. The clutch ring 256 is slid out, flipped around and
reinstalled with the second set of recesses 262 mated to the
inner race member 254. Finally, the gland 203, spool 202
and spindle 201 arc rcinstalled. Now, the recl 250 may be
mounted on a fishing rod with the handle 36 on the desired
side.

While the above description contains many specifics,
these should not be construed as limitations on the scope of
the invention, but rather as examples of preferred embodi-
ments thercol. Many other variations are possible. For
example, many of the features described for one of the
embodiments may be implemented in another described
embodiment. Moreover, many of the aspects and features
described in a single embodiment may be included indepen-
dently or in various combinations other than those included
in the preferred embodiments described herein. For instance,
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a fly fishing reel in accordance with the present invention
may comprise the following combinations: a large arbor reel
without the disclosed drag mechanism; a spool having the
disclosed aspect ratios without the unique rod attachment
configuration; the cone drag mechanism independent of the
large arbor spool; or the arm-like body independent of any
of the other aspects and featurc described hercin.

Accordingly, the scope of the present invention should be
determined not by the embodiments illustrated above, but by
the appended claims and their legal equivalents.

‘What is claimed is:

1. A fly fishing reel comprising:

a body having hub and a mounting member for attaching

the reel to a fishing rod;

a spool mounted on a spindle, said spindle rotatably
received in said hub;

a drag mechanism disposed between said spindle and said
body for creating rotational drag on said spool, said
drag mechanism including an inner race member hav-
ing an exterior conical bearing surface and an outer
race member having an interior conical bearing surface,
said inner race member received within said outer race
member such that said exterior race surlace is in
contact with said interior race surface, said outer race
member being housed in said hub and said inner race
member being unidirectionally coupled to said spindle;
and

a reversible cluteh ring having a roller clutch, said clutch
ring detachably coupled to said inner race member, and
said roller clutch receiving said spindle.

2. The fly fishing reel of claim 1 wherein said inner race

member and said roller clutch are coupled by at least one
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recess and an interlocking tab, the at least one recess being
on one of said inner race member and said clutch ring and
the interlocking tab being on the other of said inner race
member and said clutch ring.
3. A fly fishing reel comprising:
a body having a mounting member for attaching the reel
to a fishing rod;

said mounting member being adapted to position the reel
when attached to the fishing rod such that a longitudinal
axis of the fishing rod intersects a perimeter of the
spool, and such that the perimeter of the spool extends
at most a small distance above a perimeter of a fishing
rod handle connected to said fishing rod;

a spool rotatably supported by said body;

said spool including a line storage channel having a width
and a depth in which line is stored;

a drag mechanism, said drag mechanism including an
inner race member having an exterior conical bearing
surface and an outer race member having an interior
conical bearing surface, said inner race member
received within said outer race member such that said
cxterior race surfacc is in contact with said intcrior racc
surface, said outer race member being disposed on said
body and said inner race member being unidirectionally
coupled to said spool; and

a reversible clutch ring having a roller clutch, said clutch
ring detachably coupled to said inner race member, and
said roller clutch receiving said spindle.

& * * #* *
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