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A fishing reel (10) has a structure (70) cooperating between drive train (126) and frame (12) downstream of first and sec-

ond drive elements for preventing the rotor (20) from rotating in
direction.

a second rotational direction that is opposite to a first rotational
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CONTINUOUS ANTI-REVERSE MECHANTSM FOR A FISHING REEL

R A N P L A A e N x A N I A T e

Background of the Invention

Field of the Invention

This invention relates to fishing reels of the
type having a rotary element that is movable in a first
rotational direction to direct line onto a line carrying
spool and, more particularly, to a mechanism for preventing
movement of the rotary element in a second rotational di-
rection that is opposite to the first rotational direction.

Background Art
In virtually all types of fishing reels, a rotary

element is utilized to direct line onto a line carrying
spool. In a spinning reel, a rotor rotates in a line wind-
ing direction around an oscillating line carrying spool.
In spin cast fishing reels, a spinner head rotates to wrap
line around a line carrying spool. 1In bait cast fishing
reels, the spool itself is rotated to retrieve line.

It is well known to incorporate anti-reverse
mechanisms into all types of fishing reels to confine back-
ward movement of the rotary element. It is common in all
of these reel constructions to employ a cooperating pawl
and ratchet to confine this backward rotation. Typically,
the pawl directly or indirectly follows movement of the
rotary element. With the rotary element advancing in a
line retrieve direction, the pawl is disengaged from the
ratchet. In response to backward rotation of the rotary
element, the pawl shifts to contact the ratchet teeth and
thereby arrest the backward movement of the rotary element.

There are at least two significant drawbacks with
the pawl and ratchet anti-reverse mechanisms in the prior
art. First of all, the ratchet teeth are normally spaced
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from each other sufficiently that a certain amount of back-
ward movement of the rotary element occurs before the pin
locks in between adjacent ratchet teeth. This lag time,
commonly referred to in the industry as a "dead spot", is
undesirable particularly when the fisherman is setting the
hook in a fish’s mouth.

This lag time is not only undesirable from the
standpoint of how it compromises the performance of the
fishing reel, but it also may result in damage to the fish-
ing reel. For example, as the user snaps the rod to set
the hook, the rotor, spinner head, or spool back up and
jolt the drive train downstream of where the anti-reverse
mechanism is situated. Consequently, over time, there may
be excessive wear on, or premature failure of, the reel
parts.

One proposed solution to the above problem has
been to increase the number of ratchet teeth to thereby
diminish the lag time. However, this solution is somewhat
self-defeating in that the finer teeth are more prone to
being sheared by the pawl during operation.

Another problem with the prior art anti-reverse
mechanisms is that they are normally located on the drive
train so that a substantial portion of the drive train
moves in reverse prior to the anti-reverse mechanism’s
locking. Further, the shock induced by the arresting of
the backward movement of the rotary element may be trans-
mitted through a significant portion of the drive train.
The problem of parts being excessively stressed and/or
failing is thus constantly contended with.

Summary of the Invention
The present invention is specifically directed to

overcoming the above enumerated problems in a novel and
simple manner.
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More particularly, the present invention compre-
hends a fishing reel having a frame, a line carrying spool
on the frame, a rotor mounted to the frame for rotation
relative thereto about an axis, a bail assembly mounted on
the rotor for movement relative thereto between cast and
retrieve positions and causing line to be directed onto the
line carrying spool as the rotor is rotated in a first
rotational direction with the bail assembly in its retrieve
position, a structure for actuating the rotor, a drive
train downstream of the rotor actuating structure for caus-
ing the rotor to be rotated as the rotor actuating struc-
ture is operated, first and second cooperating and rela-
tively movable drive elements on the drive train, and
structure cooperating between the drive train and frame
downstream of the first and second drive elements for pre-
venting the rotor from rotating in a second rotational
direction that is opposite to the first rotational direc-
tion. ’ .

With the inventive structure, the first and sec-
ond cooperating and relatively movable drive train elements
are protected from forces induced by the rotor as it moves
in the second rotational direction. With the inventive
structure, it is not necessary to promptly arrest rotation
as the sensitive drive train elements can be protected by
the rotation preventing structure.

In one form of the invention, the preventing
structure operates full-time to continuously prevent rota-
tion of the rotor in the second rotational direction.

In one form, the rotor has a shaft that is fixed
for rotation therewith. The preventing structure cooper-
ates between the frame and the rotor shaft.

In one form, the preventing structure is a clutch
ring that surrounds either the rotor shaft or another ap-
propriate rotated element.
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In one form, the first element is a first gear on
the rotor shaft aﬁd the second element is a second gear in
mesh with the first gear and the preventing structure is
located downstream of the first and second gears. The
first gear may be a pinion gear, and, in one form, the
preventing structure is located adjacent thereto.

The invention further comprehends a fishing reel
having a frame, a line carrying spool on the frame and
having an axis, a structure rotatable about the axis of the
line carrying spool for directing line onto the line carry-
ing spool, an actuating structure for the line directing
structure, a drive train downstream of the actuating struc-
ture for causing the line directing structure to be rotated
in a first rotational direction about the 1line carrying
spool axis as the actuating structure is operated to direct
line onto the line carrying spool, first and second cooper-
ating and relatively movable drive elements on the drive
train, and structure cooperating between the drive train
and frame downstream of the first and second guide elements
for preventing the line directing structure from rotating
in a second rotational direction that is opposite to the
first rotational direction.

The inventive structure can be incorporated into
all different types of fishing reels and achieves the same
result in each. For example, the fishing reel could be a
bait cast type reel in which the line carrying spool itself
is rotated to direct the line thereon. The spool may have
a shaft fixed thereto which is in a location that is suit-
able to be operated on by the rotation preventing struc-
ture.

Alternatively, the line directing structure could
be a spinner head on a spin cast fishing reel, which spin-
ner head could also have a fixed shaft to cooperate with
the line preventing structure.
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In a bait cast reel, drag structure is commonly
provided to allow the line carrying spool to be rotated in
the second rotational direction upon the application of a
predetermined torque on the line carrying spool. The pre-
venting structure preferably cooperates between the drive

' train and housing downstream of the drag structure.

Brief Description of the Drawings
Fig. 1 is a cross-sectional view of a spinning-

type fishing reel having an anti-reverse mechanism accord-
ing to the present invention therein;

Fig. 2 is a schematic representation of a spin
cast fishing reel with the present invention incorporated
therein;

Fig. 3 is a schematic representation of a bait
cast reel with the present invention incorporated therein;

Fig. 4 is a cross-sectional view of a one-way
clutch ring that can be used as part of the inventive anti-
reverse mechanism;

Fig. 5 is an end elevation view of the clutch
ring of Fig. 4; '

Fig. 6 is a side elevation of a conventional pawl
and ratchet anti-reverse mechanism; and

Fig. 7 is a cross-sectional view of a portion of
a bait cast reel having a conventional, continuous anti-
reverse mechanism incorporated therein.

Detailed Description of the Drawings

In Figure 1, one type of fishing reel is shown
that is suitable for incorporation of the present inven-
tion. The fishing reel at 10 is a spinning-type fishing
reel. The details of the operating mechanism for a conven-
tional spinning reel are set out fully in U.S. Patent No.
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4,676,450, to Carpenter et al, which is incorporated herein
by reference.

Briefly, the spinning reel 10 has a frame 12 that
contains the internal operating mechanism 13 for the reel
10. The frame 12 defines a housing 14 that extends upward-
ly to define a mounting stem 16, which terminates in a
mounting foot 18 that can be attached to a fishing rod (not
shown) in conventional fashion. '

The frame 12 carries a rotor 20 at its forward
end. The rotor 20 is mounted to the frame 12 for rotation
about a fore and aft axis 22. Rotation is imparted to the
rotor 20 by a crank handle, shown schematically at 24.
Rotation of the crank handle 24 about a laterally extending
axis 26, in the direction of arrow 28, through the operat-
ing mechanism 13, effects rotation of the rotor 20 about
the axis 22 in a line winding direction.

The rotor 20 is configured to direct line onto a
line carrying spool 34 in a wrapping motion. An internal
oscillating mechanism 36, also operated by the crank handle
24, moves the spool 34 in a reciprocating fore and aft path
as indicated by double-headed arrow 38, so that line 40 is
evenly distributed along the length of the line carrying
spool 34. : '

The line 40 is wrapped around the spool 34 by a
bail assembly at 42. The bail assembly 42 is attached to
the rotor 20 to follow movement thereof and has diametri-
cally opposite arms 44,46 that are pivotably attached to
the rotor 20 to allow the bail assembly 42 to be selective-
ly repositioned about an axis 47 between a cast position,
shown in solid lines, and a retrieve position, shown in
phantom lines, in Fig. 1.

The bail arm 44 has a wall 48 that draws the line
40 around the spool 34 as the rotor 20 is operated. Opera-
tion of the crank handle 24 simultaneously rotates the
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rotor 20 and causes the oscillating mechanism 36 to recip-
rocate the line carrying spool 34 in a fore and aft direc-
tion.

More specifically, the rotor 20 is carried on a
shaft 50 that is journaled for rotation relative to the
frame 12 through a bearing assembly 52. The shaft 50 car-
ries a pinion gear 54 (shown schematically in Fig. 1) at
its rear end, to mesh with a face gear 56 (also shown sche-
matically in Fig. 1) that is rotated by the crank handle 24
about the laterally extending axis 26. The crank handle
24, through a gear, or other suitable component, shown
schematically at 58 in Fig. 1, effects rotation of a worm
shaft 60 about its length. The worm shaft 60 has an asso-~
ciated follower 62 that connects to a shaft 64 projecting
rearwardly from the spool 34 and moves the spool 34 recip-
rocatively in a fore and aft direction as the crank handle
24 is operated.

Accordingly, the crank handle simultaneously
effects rotation of the rotor 20 and operation of the os-
cillating mechanism 36 so that the line 40 is evenly dis-
tributed along the fore and aft extent of a recessed line
receptacle 68 defined on the spool 34.

According to the invention, a one-way clutch
ring/bearing 70 is incorporated into the reel 10 to prevent
backward rotation of the rotor 20, in the direction of
arrow 72, i.e. in a counterclockwise direction as viewed
from the front of the reel 10. The clutch ring 70 sur-
rounds the rotor shaft 50 forwardly of the pinion gear 54
and cooperates with the frame 12 to continuously prevent
other than forward rotation of the rotor shaft 50.

The clutch ring 70 is shown in greater detail in
Figs. 4 and 5. The clutch ring 70 has an outer housing 74
with an inner race 76. The housing 74 and race 76 coopera-
tively support cylindrical rollers 78 in equidistantly
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eter closely matched to the diameter of the outer surface
80 of the rotor shaft 50. The outer surface 82 of the
clutch ring 70 has an undulating configuration to be keyed
against rotation within a receptive bore 84 defined in the
reel frame 12. ' ‘

A suitable one-way clutch ring is currently com-
mercially available through Koyo Seiko and identified by
its number P/N 1WC1012 one-way roller bearing. Other types
of clutch rings are contemplated by the invention.

It can be seen that any force tending to torque
the rotor 20 backwards is absorbed by the clutch ring 70 so
as not to be transmitted to the pinion gear 54 or any other
drive train element upstream of the clutch ring 70.

Because the clutch ring 70 instantaneously ar-
rests backward movement of the rotor shaft 50, the drive
train is not shocked, as occurs with prior art anti-reverse
mechanisms which have a built in lag. Consequently the
entire drive train for the reel is protected.

The invention can be practiced in other types of
fishing reels, such as a spin cast reel, as shown schemati-
cally at 86 in Fig. 2, and a bait cast reel, shown schemat-
ically at 88 in Fig. 3.

The spin cast reel 86 has a line carrying spool
90. A spinner head 92 rotates about a fore and aft axis 94
to direct line onto the spool 90 as a crank handle 96 is
operated. The crank handle rotates a face gear 98 about a
laterally extending axis 100. The face gear 98 is in mesh
with a pinion gear 102 which connects to a shaft 104 that
carries the spinner head 92.

In the spin cast reel 86, the clutch ring 70 is
preferably located on the spinner head shaft 104 between
the spool 90 and the pinion gear 102. Accordingly, any
backward torque on the spinner head 92 is absorbed by the
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clutch ring 70 so as not to be transmitted to the pinion
gear 102 or either of the face gear 98 or crank handle 96
in the drive train.

In the bait cast reel 88 in Fig. 3, a spool 106
is shown to be rotatable about an axis 108. A crank handle
110 rotates a shaft 112 that is fixed to and coaxial with
the spool 106, to effect rotation of the spool 106 and
thereby direct line thereon. The crank handle 110 applies
the spool rotating torque on the spool shaft 112 through a
drag mechanism 114 and a gear coupling 116.

The inventive clutch ring 70 is preferably locat-
ed downstream of both of the drag mechanism and gear cou-
pling so that the backward torque exerted by the spool 106
is fully absorbed by the clutch ring 70 so as not to be
transmitted to either of the drag mechanism 114 or gear
coupling 116.

The clutch ring 70 is preferably constructed to
afford full-time continuous one-way braking. The clutch
ring 70 described above arrests backward rotation almost
instantaneously. This is a significant improvement over
conventional pawl and ratchet anti-reverse mechanisms as
shown at 120 in Fig. 6. The anti-reverse mechanism 120 has
a toothed ratchet wheel 124 that is connected to the reel
drive train 126 to rotate in a clockwise direction as the
drive train is moved forwardly and in a counterclockwise
direction as the drive train 126 is moved backwardly.

The ratchet wheel 124 cooperates with a pawl 128
that is pivotable about an axis 130 that is substantially
parallel to the axis 132 of the ratchet wheel 124. The
pawl has a sharp nose 134 that rides over the teeth 136 on
the ratchet wheel 124 with the drive train 126 operating in
a forward direction. Rearward movement of the drive train
causes the nose 134 on the pawl 128 to wedge into the root
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138 between adjacent teeth 136 and thereby stop rotation of
the ratchet wheel 124.

It can be seen that there is a significant cir-
cumferential spacing X between adjacent teeth 136. If the
backward movement of the drive train 126 is initiated with
the pawl nose 134 on the apex 140 of one of the teeth 136,
the ratchet wheel 124 will pivot backwardly the full dis-
tance X before the pawl 128 blocks rotation. Depending
upon the size of the teeth, this distance X may be very
substantial.

Additionally, the teeth 136 are prone to being
sheared off by the pawl 128 during operation.

In Fig. 7, a conventional casting reel is shown
at 144 with a one-way clutch ring 146 incorporated therein.
The reel 144 has a line carrying spool 148 that is rotat-
able about an axis 150 to cause line to be wrapped around
the spool 148. The spool 148 has a shaft 152 fixed thereto
and projecting laterally beyond the one side 154 of the
spool 148.

A crank handle 156 rotates a crank shaft 158
about an axis 160 that is substantialiy parallel to the
spool axis 150. The crank shaft 158 has a drive gear 162
remote from the crank handle 156 that is in mesh with a
gear 164 on the spool shaft 152. A friction-type drive
mechanism 168 determines the holding force of the drive
gear 162 on the crank shaft 158 and is settable to vary the
reel drag characteristics.

It can be seen that the clutch ring 146 is at-
tached to the crank shaft 158 downstream of both the drag
mechanism 168 and cooperating gears 162,164. Accordingly,
backward movement of the spool is transmitted through the
drag mechanism 168 and gears 162,164 before being arrested
by the clutch ring 146. Accordingly, the drive mechanism
168 and gears 162,164 are prone to being damaged or worn
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under the forces applied as the spool 148 is rotated in a
backward direction. The present invention obviates this
problem.
The foregoing disclosure and specific embodiments
5 is intended to be illustrative of the broad concepts com-
prehended by the invention.
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CLAIMS

1. A fishing reel comprising:

a frame;

a line carrying spool on the frame;

a rotor mounted to the frame for rotation rela-
tive thereto about an axis;

a bail assembly;

means for mounting the bail assembly on the rotor
for movement relative thereto between cast and retrieve
positions,

said bail assembly causing line to be directed
onto the line carrying spool as the rotor is rotated in a
first rotational direction with the bail assembly in its
retrieve position; '

rotor actuating means;

drive train means downstream of the rotor actuat-
ing means for causing the rotor to be rotated as the rotor
actuating means is operated,

said drive train means including first and second
cooperating relatively movable drive elements; and

means cooperating between the drive train means
and frame downstream of the first and second drive elements
for preventing the rotor from rotating in a second rota-
tional direction that is opposite to the first rotational
direction.
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2. The fishing reel according to claim 1 wherein
2 the preventing means comprises a full-time continuous means
for preventing rotation of the rotor in said second rota-

4 tional direction.

3. The fishing reel according to claim 1 wherein
2 the preventing means comprises a clutch ring.

4. The fishing reel according to claim 1 wherein
2 said rotor has a shaft that is fixed for rotation therewith
and the preventing means surrounds the rotor shaft and

4 cooperates between the frame and the rotor shaft.

5. The fishing reel according to claim 4 wherein

2 the first element comprises a first gear on the rotor shaft

and the second element comprises a second gear in mesh with

4 the first gear, said preventing means being downstream of
the first and second gears.

6. The fishing reel according to claim 5 wherein
2 the first gear comprises a pinion gear and the preventing
means is located adjacent to the pinion gear.

7. The fishing reel according to claim 5 wherein
2 the preventing means surrounds the rotor shaft.
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8. A fishing reel comprising:

a frame;

a line carrying spool on the frame,

said line carrying spool having an axis;

means rotatable about the 1line carrying spool
axis for directing line onto the line carrying spool;

actuating means for the line directing means;

drive train means downstream of the actuating
means for causing the line directing means to be rotated in
a first rotational direction about the line carrying spool
axis as the actuating means is operated to direct line onto
the line carrying spool,

said drive train means including first and second
cooperating relatively movable drive elements; and

means cooperating between the drive train means
and frame downstream of the first and second quide elements
for preventing the line directing means from rotating in a
second rotational direction that is opposite to the first
rotational direction.

9. The fishing reel according to claim 8 wherein
the line directing means comprises the line carrying spool
which is rotated to direct line thereon.

10. The fishing reel according to claim 9 where-
in the 1line carrying spool has a shaft that is fixed for
rotation therewith and the preventing means cooperates
between the spool shaft and the frame.

11. The fishing reel according to claim 10
wherein the preventing means comprises a clutch ring.
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12. The fishing reel according to claim 9 where-
in the drive train means includes drag means for allowing
the line carrying spool to be rotated in a second rotation-
al direction upon the application of a predetermined torque
on the line carrying spool and the preventing means cooper-
ates between the drive train means and housing upstream of
the drag means.

13. The fishing reel according to claim 10
wherein the preventing means comprises a clutch ring that
surrounds the spool shaft. '

14. The fishing reel according to claim 9 where-
in the preventing means comprises a full-time continuous
means for preventing rotation of the line carrying spool in
the second rotational direction.

15. The fishing reel according to claim 8 where-
in the line directing means comprises a rotor.

16. The fishing reel according to claim 8 where-
in the fishing reel is a spinning fishing reel.

17. The fishing reel according to claim 8 where-
in the fishing reel is a spin cast fishing reel.

18. The fishing reel according to claim 8 where-
in the line directing means comprises a spinner head for
directing line onto the line carrying spool as the spinner
head is rotated.
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19. The fishing reel according to claim 18

2 wherein the spinner head has a shaft that is fixed to the

spinner head to rotate therewith and the preventing means

4 comprises means cooperating between the spinner head shaft
and the frame.

20. The fishing reel according to claim 19
2 wherein the preventing means comprises a full-time continu-
ous means for preventing rotation of the spinner head in

4 the second rotational direction.

21. The fishing reel according to claim 20
2 wherein the preventing means comprises a clutch ring that
surrounds the spinner head shaft.
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