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TITLE OF THE INVENTIdN
SPINNING REEL ROTOR BRAKING DEVICE
BACKGROUND OF THE INVENTION
Technical Field

The present invention relates to rotor braking devices;
more particularly to spinning-reel rotor braking devices for
braking the rotor, fitted rotatively to the spinning-reel
reel body, in response to pivoting of the bail arm that
pivots between line-winding and line-releasing postures.
Description of Related Art

In general spinning reel rotors are provided with a
bail arm for guiding fishing line to the spool. The bail
arm can assume a line-winding posture, in which fishing line
is guided to the"peripheral surface of the spool when
fishing line is being taken up, and a line-releasing
posture, in which the bail arm is flipped over from the
line-winding posture so that it poses no hindrance when
fishing line is rolled off the spool. The rotor is provided
with a bail tripping device, which keeps the bail arm in the
line-winding posture and the line-releasing posture, and
restores the bail arm from the line-releasing posture to the
line-winding posture when the rotor rotates in line-winding
direction.

As a conventional bail tripping device, the device

disclosed in JP H10-4839 is known. This bail tripping
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device includes: a toggle spring, mounted to the rotor,
whose front end is interlocked with the bail arm in the
vicinity of its pivotal center; a shifting member having a
front end that interlocks with the bail arm in the vicinity
of its pivotal center, and a base end that shifts back and
forth with respect to the reel unit; and a switching
protrusion provided on the reel unit for coming into contact
with the shifting member. The toggle spring toggles and
biases the bail arm into two positions, and keeps the bail
arm in these two positions. The toggle spring includes a
coil spring accommodated in a recess formed in the rotor arm
of the rotor, and a linking member that is subject to the
spring force of the coil spring. The linking member
includes a shaft member against which the coil spring
presses, and disposed at the tip of the shaft member, a link
that is pivotable over a predetermined range. The tip of
the link is interlocked with the bail arm near the pivot
center of the bail arm.

The shifting member recedes to a position in which it
contacts a switching protrusion when the bail arm is pivoted
to the line-releasing posture. Then, when the rotor is
rotated in the direction taking up line, it contacts the
shifting protrusion and is advanced forward, thereby
compressing the toggle spring, which returns the bail arm to

the line-winding posture.
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In a bail tripping device with this configuration, the
shifting member recedes to a position in which it contacts
the switching protrusion when the bail arm is pivoted into
the line-releasing posture. In this situation, the shaft
member recedes with respect to the toggle spring while the
link pivots until the dead point is passed, and when the
dead point is passed; the shaft member is urged forward by
the coil spring. Then, when the rotor rotates in the line-
winding direction, the shifting member contacts the
switching protrusion and is advanced forward. Due to this
forward advancement, the link pivots and the shaft member
recedes until the dead point is passed. Then, when the dead
point is passed, the link advances forward and restores the
bail arm to the line-winding posture.

When fishing line is reeled out by casting a spinning
reel thus, reverse rotation of the rotor is blocked; and
after catching fishing line with the thick of the index
finger, the bail arm is tripped into the line-releasing
posture. At this time the rotor is turned to bring the line
roller at the one junction of the bail arm and the bail up
toward the fishing rod, to make it easy to catch fishing
line with the finger. Then, in the course of flinging down
the fishing rod, the index finger is released from fishing
line, and the bait and terminal tackles’ arrival on the

water is awaited. After the bait and terminal tackles have
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hit the water and the bait and terminal tackles have
submerged suitably, the handle is reeled slightly and the
bail tripping mechanism returns the bail arm into the line-
winding posture.

When fishing line reels out following a cast or under
the weight of the bait and terminal tackles during trolling,
an operation known as “feathering” is carried out to keep
the line from getting out of control: After the bail arm
has been tripped into the line-releasing posture, the
leading rim of the spool is pressed with the tip of the
index finger, and the thick of the index finger is brought
into contact with fishihg line. At the time, the rotor is
turned into a position in which the bail arm does not get in
the way.

In conventional spinning reels, when the bail arm is in
the line-releasing posture and reverse rotation is blocked
by a reverse rotation check mechanism, the rotor will not
rotate in the direction rolling off line. However,
sometimes the rotor is rotated in the line-winding
direction. 1In recent years, rotors have become lighter and
easier to turn, improving the rotational balance, in order
to increase the winding efficiency. Therefore, such a
spinning reel with improved rotational balance can be
rotated easily in the line-winding direction. When the

rotor is turned, the rotational orientation of the rotor
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tends to shift easily when the rotor has been rotated into
the rotational orientation suitable for casting or
feathering.

In order to prevent this, the shifting member in
conventional configurations is provided with a braking
member for contacting the reel unit and braking the rotor.
When the shifting member has been shifted into the contact
position, the braking member contacts the front surface of
the reel unit, and is compressed, thus braking the rotor.
Elastically braking the rotor like this when tripping the

bail makes it possible to prevent rotation of the rotor

-- while providing for the possibility to rotate the rotor in

the line-winding diréction if necessary.

In this conventional configuration, the rotor is braked
by bringing a braking member that is attached to the
shifting member into contact with the reel unit and
compressing it. Therefore, when the contact position of the
shifting member varies with respect to the horizontal
direction because of manufacturing or assembly errors, the
compression amount of the braking member varies as well.
When the compression amount varies, the braking force of the
rotor changes, and the rotor cannot be reliably braked.

Now, it would seem to be possible to provide the
braking member on the reel unit, and to shift the shifting

member in a direction perpendicular to the compression
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direction of the braking member from the end of the braking
member towards an outer lateral surface, thereby bringing
the shifting member into contact with the braking member.
Thus, it would be possible to brake the rotor in a reliable
manner, regardless of variations in the shifting amount of
the shifting member. However, when the shifting member in
this configuration contacts the end portion of the braking
member, it is difficult to shift the shifting member
smoothly; when the shifting member cannot be shifted
smoothly, then it becomes difficult to switch the bail arm
smoothly from the line-winding posture to the line-releasing
posture.

Also, in the above-~described conventional
configuration, when the toggle spring urges the bail arm
back into the line-winding posture, the shaft member does
not pivot and only the link pivots with respect to the shaft
member. Therefore, the spring force direction of the coil
spring is different from the direction in which the link
pushes the bail arm. Consequently, the force transmitted
from the shaft member via the link to the bail arm is
smaller the larger the pivot angle of the link is, and the
force with which the toggle spring restores the bail arm to

the line-winding posture is weak. When the spring force of

- the coil spring is increased in order to prevent this, the

force needed to trip the bail arm from the line-winding
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posture into the line-releasing posture increases, so that
it becomes more difficult to trip the bail arm.
SUMMARY OF THE INVENTION

An object of the present invention is, in a spinning
reel rotor braking device that enables the rotor to be
braked when in the line-releasing posture, to enable the
rotor to be braked stably regardless of fluctuations in the
amount by which the shifting member shifts, and moreover to
enable the shifting member to shift smoothly when it comes
into contact with the braking member.

Another object of the invention is, in a bail tripping
device having a rotor braking mechanism, to enable the
urging force of the toggle spring to be transmitted
efficiently to the bail arm.

According to a first aspect of the present invention, a
spinning reel rotor braking device for braking a rotor,
which is mounted'rotatively to a reel unit of a spinning
reel, in response to pivoting a bail arm, which can be
pivoted to a line-wihding posture and a line-releasing
posture, includes a shifting member and an elastic braking
member. The shifting member is disposed at the rotor and is
shifted from inside the rotor toward the reel unit when the
bail arm is pivoted from the line-winding posture to the
line-releasing posture. The elastic braking member is

provided at the reel unit and includes a braking surface
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that extends substantially in parallel to a shifting
direction of the shifting member and contacts the shifting
member when the bail arm is in the line-releasing posture,
and a conducting surface arranged in continuation with the
braking surface on the side facing the shifting member, the
conducting surface being formed obliquely, with the side
that is facing the shifting member receding further away
from the shifting member than the side that is away from the
shifting member.

In this rotor braking device, when the bail arm pivots
from the line-winding posture to the line-releasing posture,
then the shifting member contacts the braking surface on the
side of the conducting surface and the rotor is braked. The
conducting surface is arranged on the side of the braking
surface that faces the shifting member, the side of the
conducting surface facing the shifting member receding
further away from the shifting member than the side that is
away from the shifting member, and the braking surface
extends substantially in parallel to the shifting direction
of the shifting member, so that even when the shifting
amount of the shifting member varies, the braking power
stays the same and the rotor can be braked reliably, while
the shifting member contacts the braking surface from the

side of the conducting surface that is formed such that the
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guiding member contacts the braking surface in a smooth
manner.

According to a second aspect of the present invention,
in a spinning reel rotor braking device as in the first
aspect, the braking member is made of a substantially ring-
shaped elastic material with rectangular cross section
disposed at the front of the reel unit such that the braking
member can contact the shifting member. This configuration
enlarges the range of rotational positions of the rotor for
which braking is possible.

According to a third aspect of the present invention,
in a spinning reel rotor braking device as in the first
aspect, the braking surface is an even circumferential
surface formed on the peripheral surface of the braking
member, and the conducting surface is an oblique surface
formed at the front of the braking surface, a diameter of
the conducting surface gradually decreasing in frontward
direction, and the shifting member has a front end
interlocking with the bail arm, and a rear end that is
shiftable back and forth, in response to a pivoting of the
bail arm, between a first position in which the shifting
member is away from the reel unit and which corresponds to
the line-winding posture, and a second position in which the
shifting member is close to the reel unit, contacting the

braking surface beyond the conducting surface, and which
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corresponds to the line-releasing posture. When the bail
arm in this configuration is pivoted from the line-winding
posture to the line-releasing posture, the shifting member
shifts from the first position to the second position, and
contacts the braking surface from the conducting surface
side. As the shifting member shifts, it contacts the
braking surface, which is provided on the outer peripheral
surface of the braking member, so that the shifting member
has a simple configuration.

According to a fourth aspect of the present invention,
in a spinning reel rotor braking device as in the third
aspect, the conducting surface is a tapered face shaped like
a truncated cone whose diameter gradually decreases in
frontward direction. With this configuration, the
conducting surface has a simple shape, so that the
conducting surface can be formed easily.

According to a fifth aspect of the present invention,
in a spinning reel rotor braking device as in the third
aspects, the conducting surface is a rounded surface whose
diameter gradually decreases in frontward direction. With
this confiquration, the conducting surface is rounded, so
that when the shifting member is shifted and contacts first
the conducting surface and then the braking surface, a
smooth shifting motion and smooth switching between the bail

arm positions is achieved.
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According to a sixth aspect of the present invention,
in a spinning reel rotor braking device as in the third
aspect, the front end of the shifting member is bent toward
a vicinity of the pivoting center of the bail arm so as to
be oriented substantially in parallel to the pivot axis,
wherein the rear end of the shifting member is bent toward a
rotation axis of the rotor, and between the front end and
the rear end, the shifting member is arranged substantially
in parallel to a rotation axis of the rotor, and the rear
end is interlocked with the rotor and can be shifted back
and forth, and the front end is interlocked with an
engagement recess formed in the bail arm and can be shifted
along a direction. With this configuration, the pivoting
motion of the bail arm can be easily converted into a linear
motion of the front end of the shifting member, simply by
interlocking the bent front end portion of the shifting
member with the bail arm, and interlocking the rear end
portion such that it can shift back and forth.

According to a seventh a§pect of the present invention,
in a spinning reel rotor braking device as in the sixth
aspect, the engagement recess is an arc-shaped groove formed
along a pivot direction in the bail arm. With this
configuration, the shifting member starts to shift when the
bail arm is pivoted and the one end of the shifting member

abuts against the distal end of the arc-shaped groove.
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Then, when the shifting member has been shifted, the toggle
spring mechanism exerts a spring force on the bail arm and
the bail arm is pivoted further, until the one end of the
shifting member abuts against the proximal end of the
groove. Thus, it is possible to let the bail arm pivot for
a greater distance than the shifting member shifts.

According to an eighth aspect of the present invention,
in a spinning reel rotor braking device as in the sixth
aspect, a rear end surféce of the shifting member, which
comes into contact with the braking surface, is rounded. In
this configuration, the rear end surface of the shifting
member, contacting the braking member, is rounded, so that
when the shifting member is shifted and contacts the braking
member or is separated from the braking member, a smooth
shifting motion and smooth switching between the two
positions is achieved.

According to a ninth aspect of the present invention, a
spinning reel rotor braking device as in the third aspect
further includes a toggle spring mechanism having a front
end that is interlocked rotatively with the bail arm, the
toggle spring mechanism toggling and biasing the bail arm
into the line-winding posture and the line-releasing
posture, and a tripping wedge disposed on the front of the
reel unit, wherein, when the rotor rotates in line~winding

direction, the tripping wedge contacts the protruding rear
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end of the shifting member in the second position and shifts
the shifting member toward the first position. With this
confiqguration, the spinning reel includes both a bail
tripping device and a rotor braking device as structural
elements, and a compact spinning reel is accomplished.

- According to a tenth aspect of the present invention,
in a spinning reel rotor braking device as in the ninth
aspect, the toggle spring mechanism has a front end that is
interlocked rotatively with the bail arm at a position that
is different from an interlocking position of the shifting
member, the toggle spring mechanism toggles and biases the
bail arm into the line-winding posture and the line-
releasing posture, wherein the biasing direction changes
depending on the pivoting of the bail arm.

With this device, when the bail arm is tripped from the
line-winding posture to the line-releasing posture, the
other end of the shifting member is shifted into the second
position. Thus, after the toggle spring mechanism has been
compressed to the dead point, it expands and urges the bail
arm into the line-releasing posture. 1In this situation,
when the rotor is rotated in the line-winding direction, the
tripping wedge contacts the front end of the shifting member
in the second position, and the shifting member is pushed
into the first position. Thus, the bail arm is pivoted

toward the line-winding posture. When the dead point of the

=13~



10

15

20

25

toggle spring is passed, the toggle spring mechanism
expands, and the bail arm is pushed into the line-winding
posture. As a result, the bail arm trips into the line-
releasing posture, in which it is held. During the piﬁoting
into this line-winding posture, the direction of the spring
force of the toggle spring mechanism changes depending on
the pivoting of the bail arm. Because the spring force of
the toggle spring mechanism changes depending on the
pivoting of the bail arm when the bail arm is pivoted, the
spring force of the toggle spring mechanism can be
transmitted efficiently to the bail arm.

According to a eleventh aspect of the present
invention, in a spinning reel rotor braking device as in the
ninth or tenth aspect, the toggle spring mechanism comprises
a shaft member having a first end interlocking with the bail
arm, a guide member disposed pivotably with respect to the
rotor, the shaft member being guided into and out of the
guide member, and a spring member disposed in the guide
member and urging the shaft member out of the guide member.
With this configuration, when the bail arm pivots, the guide
member of the toggle spring mechanism pivots together with
the bail arm, so that the direction in which the bail arm is
pressed changes depending on the pivoting of the bail arm,
and the spring force of the coil spring is transmitted

efficiently via the shaft member to the bail arm.
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According to a twelfth aspect of the present invention,
in a spinning reel rotor braking device as in the ninth or
tenth aspect, the toggle spring mechanism comprises a shaft
member having a first end interlocking with the bail arm,
and a spring member that is quided by the rotor and urges
the shaft member in a certain direction, the spring member
having a first end that is engaged with the shaft member and
a second end that is engaged with the rotor. With this
configuration, the configuration of the toggle spring
mechanism is simplified, and the toggle spring mechanism can
be made lighter.

According to a thirteenth aspect of the present
invention, in a spinning reel rotor braking device as in the
twelfth aspect, the spring force member is a coil spring
disposed around the shaft member, a winding diameter of the
end of the coil sprin§ interlocking with the shaft member
being smaller than the winding diameter at other positions.
With this configuration, the winding diameter at one end of
the coil spring is small and that at other positions is
large, so that when this one end is interlocked with the
shaft member, a large gap is provided between the shaft
member and the coil spring. Therefore, the coil spring is
not easily deformed when the shaft member changes its

position inside the coil spring.
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According to a fourteenth aspect of the present
invention, a spinning reel rotor braking device as in the
twelfth aspect further includes a sheet member made of a
synthetic resin for guiding the spring force member,
arranged between the spring force member and the rotor.

With this configuration, the spring force member does not
come in direct contact with the rotor, so that the rotor is
not damaged when the spring force member extended and
compressed. Thus, corrosion of the rotor can be prevented
when the rotor is made of a relatively easily corroding
metal, such as a magnesium alloy. Also, with a sheet member
made of a synthetic resin, the spring force member can be
easily extended and compressed.

According to a fifteenth aspect of the present
invention, in a spinning reel bail rotor braking as in the
ninth aspect, the braking member is D-shaped, leaving room
in radial direction for the tripping wedge. With this
configuration, the tripping wedge and the braking member can
be bth arc-shaped and arranged next to one another, and the
other end of the shifting member can be made shorter.

According to an sixteenth aspect of the present
invention, in a spinning reel rotor braking device as in the
ninth aspect, the tripping wedge has a first oblique surface
whose leading side with respect to a line-winding rotation

of the rotor protrudes further from the front of the reel
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unit towards the rotor than its trailing side. With this
configuration, when the rotor starts to rotate in the line-
winding direction, the shifting member contacts the first
oblique surface of the tripping wedge and is gradually
pushed toward the rotor. This returns the bail arm to the
line-winding posture. Here, with the first oblique surface,
the bail arm can be restored smoothly to the line-winding
posture more.

According to a seventeenth aspect of the present
invention, in a spinning reel rotor braking device as in the
sixteenth aspect, the tripping wedge further has a second
oblique surface, formed in continuation with the protruding
portion of the first oblique surface, the second oblique
surface receding from the protruding portion of the first
oblique surface towards the leading side with respect to the
line-winding rotation of the rotor. With this
configuration, a second oblique surface is provided,
arranged at an angle to the first oblique surface, so that
when the rotor is rotated in the direction rolling off line
and the shifting member contacts the tripping wedge, the
shifting member is smoothly guided to the tripping wedge by
the second oblique surface, and is less easily damaged.

According to an eighteenth aspect of the present
invention, in a spinning reel rotor braking device as in the

sixteenth aspect, at least a portion of the oblique surfaces
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of the tripping wedge protrudes further toward the rotor
than a portion where the braking member contacts the
shifting member. With this confiquration, even when a
braking member is provided, the shifting member abuts
reliably against the tripping wedge, and the bail arm is
returned from the line-releasing posture to the line-winding
posture.

According to a nineteenth aspect of the present
invention, in a spinning reel rotor braking device as in the
first aspect, the braking surface is an even ring-shaped
surface formed on a front surface of the braking member, and
the conducting surface is an oblique surface formed at on
outer peripheral side of the braking surface, a diameter of
the conducting surface gradually increasing in rearward
direction, and the shifting member includes a coupling
portion having a front end interlocking with the bail arm,
the coupling portion being shiftable, in response to a
pivoting of the bail arm, between a first position in which
the coupling portion is away from the reel unit and which
corresponds to the line-winding posture, and a second
position in which the coupling portion is close to the reel
unit and which corresponds to the line-releasing posture,
and a shifting portion provided at the rotor and shifting in
a radial direction when the coupling portion shifts between

the first position and the second position, wherein, the
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shifting portion contacts the braking surface beyond the
condubting surface when the coupling portion shifts the
first position to the second position. With this
confiquration, the braking surface is formed at the front
end surface of the braking member, so that it is easier to
ensure a flat braking surface, and a more even braking force
can be achieved.

From the following detailed description in conjunction
with the accompanying drawings, the foregoing and other
objects, features, aspects and advantages of the present
invention will become readily apparent to those skilled in
the art.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a left-side view of a spinning reel in which
one embodiment of the present invention is adopted;

Fig. 2 is a partly in sectional view of the Fig. 1
spinning reel;

Fig. 3A and 3B are overhead oblique view of a first
rotor arm with its cover removed, on the spinning reel
rotor;

Fig. 4 is an enlarged fragmentary sectional view of the
first rotor arm;

Fig. 5 is an elevational view of a section of the reel

body, illustrating the bail tripping mechanism;
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Fig. 6 is a partial underside view of the reel body,
illustrating the bail tripping mechanism;

Fig. 7A and 7B are views corresponding to Fig. 3A and
3B, of another embodiment of the present invention;

Fig. 8 is a view corresponding to Fig. 5, of another
embodiment of the present invention;

Fig. 9 is a view corresponding to Fig. 6, of another
embodiment of the present invention; and

Fig. 10 is a view corresponding to Fig. 4, of another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As shown in Fig. 1, a spinning reel in accordance with
an embodiment of the present invention includes a handle 1,
a reel unit 2 rotatively supporting the handle 1, a rotor 3,
and a spool 4. The rotor 3 is rotatively supported on the
front of the reel unit 2. Fishing line winds around the
outer peripheral surface of the spool 4, which is disposed
on the front of the rotor 3 and can be shifted back and
forth.

The reel unit 2 includes a reel body 2a in the interior
of which is a space, and a 1id member 2b mounted detachably
to the reel body 2a, for closing off the space in the reel
body 2a.

The reel body 2a is made, for example, of a magnesium

alloy, and is formed unitarily with a T-shaped rod
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attachment leg 2c extending horizontally on the top of the
reel body 2a. As shown in Fig. 2, the space in the reel
body 2a accommodates a rotor driving mechanism 5 that
transmits rotation of the handle 1 to rotate the rotor 3,
and an oscillation mechanism 6 that shifts the spool 4 back
and forth to wind on fishing line uniformly. A circular
flange portion 2d and a cylindrical portion 2e are formed on
the front of the reel body 2a and the 1lid member 2b. The
cylindrical portion 2e is open on the front and is smaller
in diameter than the flange portion 2d. The cylindrical
portion 2e in cross-section is, as shown in Fig. 5, formed
into a D-shape that is a circle with a part lopped off.

The 1lid member 2b is made, for example, of a magnesium
alloy, and screwed in three locations to the reel body 2a.
As shown in Figs. 5 and 6, a later—described tripping wedge
52 is mounted detachably onto the flange portion 2d at a
place where the reel body 2a andlthe lid member 2b split.

As shown in Fig. 2, the rotor driving mechanism 5
includes a handle shaft 10, a face gear 11 and a pinion gear
12. The face gear 11 rotates together with the handle shaft
10, on which the handle 1 is mounted non-rotatively. The
pinion gear 12 meshes with the face gear 11. The pinion
gear 12 is tubular. Its front portion 12a penetrates the
center of the rotor 3, and is fixed with a nut 13 to the

rotor 3. The middle and the rear end (with respect to the
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axial direction) of the pinion gear 12 are rotatively
supported by bearings 14a and 14b in the reel unit 2.

The oscillating mechanism 6 shifts the spool 4 back and
forth, shifting back and forth the spool shaft 15 to which
the center of the spool 4 is coupled via a drag mechanism
71.

Rotor Configuration

As shown in Fig. 2, the rotor 3 includes a rotor unit
16, a bail arm 17, and a bail tripping mechanism 18. The
bail arm 17 is disposed on the front of the rotor unit 16
and is pivotable between a line-releasing posture and a
line-winding posture. The bail tripping mechanism 18 is
mounted on the rotor unit 16 and is for returning the bail
arm 17 into the line-winding posture.

The rotor unit 16 includes a cylindrical portion 30, a
first rotor arm 31 and a second rotor arm 32. The
cylindrical portion 30 is attached to the reel body 2a and
can rotate freely around the spool axis 15. The first rotor
arm 31 and the second rotor arm 32 are arranged in
opposition to one another on the sides of the cylindrical
portion 30. The cylindrical portion 30, the first rotor arm
31 and the second rotor arm 32 can be made, for example, of
an aluminum alloy, and are formed unitarily.

A front wall 33 is formed at the front of the

cylindrical portion 30, and a boss portion 33a is formed in
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the center of this front wall 33. A through hole is formed
in the center of the boss portion 33a, and the fromnt ené 12a
of the pinion gear and the spool shaft 15 are passed through
this through hole. The nut 13 is provided to attach the
rotor 3 to the front of the front wall 33.

The first and second rotor arms 31 and 32, as shown in
Figs. 2-4, include: first and second connecting portions
3la and 32a respectively disposed on the hind-end
circumferential surface of the cylindrical portion 30; first
and second arm portions 31b and 32b that extend frontward
curving to bulge outward respectively from the first and
second connecting portions 3la and 32a; and first and second
cover members 31c and 32c that respectively cover the -
outward parts of both the two connecting portions 3la and
32a and the two arm portions 31b and 32b. The first and
second connecting portions 31a and 32a are forméd to join
smoothly with the cylindrical portion 30 peripherally.

The first and second arm portions 31b and 32b are
formed to join smoothly with the first and second connecting
portions 3la and 32a and extend frontward, spreading at a
spacing from the cylindrical portion 30. The first and
second arm portions 31b and 32b curve smoothly heading from
their tips to the place where they are connected to the
cylindrical portion 30. Openings 31d and 32d are provided

in outer portions of both the two connecting portions 3la
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and 31b and the two arm portions 31b and 32b, and the first
and second cover member 31lc and 32c close off the openings
31d and 32d over their respective outer peripheral sides.
An accommodation space 48 is formed between the first cover
member 3lc, the first connecting portion 31a and the first
arm portion 31b.

A first bail support member 40 is fitted to allow it to
pivot on the outer peripheral side of the forward end of the
first rotor arm 31b. Formed on the first arm portion 31b
are, as shown in Fig. 4, a slot 36 and a fitting hole 37 for
fitting the bail tripping mechanism 18, and a boss portion
38 with a threaded hole for attaching the first bail support
member 40.

The second bail suppdrt member 42 is fitted to allow it
to pivot on the inner peripheral side of the forward end of
the second rotor arm 32b.

The first bail support member 40 is attached with a

threaded attachment pin 39 to the first rotor arm 31 at the

front end of the first rotor arm 31b. The attachment pin 39
consists of a low-burring Allen screw to make it unlikely
that fishing line gets caught on the head.

As shown in Fig. 3, a line roller 41 for guiding
fishing line to the spool 4, and a fixed shaft cover 47 are
fixed to the front of the first bail support member 40, with

the line roller 41 being arranged between the first bail

—24-



10

15

20

25

support member 40 and the fixed shaft cover 47. The line
roller 41 is mounted rotatively on the front end of the
first bail support member 40. The fixed shaft cover 47 is
shaped like a deformed cone with a pointed tip. A bail 43,
made by bending a wire into roughly a U-shape, is fixed
between the tip of the fixed shaft cover 47 and the second
bail support member 42. The first and second bail support
members 40 and 42, the line roller 41, the bail 43, and the
fixed shaft cover 47 constitute the bail arm 17, which
guides fishing line onto the spool 4. The bail arm 17 can
be pivoted between a line-winding posture shown in Fig. 3A
and, tripping it over from the line-winding posture, a line-
releasing posture shown in Fig. 3B.

Bail Tripping Mechanism Configuration

The bail tripping mechanism 18 is disposed in the
accommodation space 48. When the rotor 3 is rotated, the
bail tripping mechanism 18 restores the bail arm 17 from the
line-release position to the line-winding posture. At the
same time, the bail tripping mechanism 18 retains the bail
arm 17 as it is in either posture.

As shown in Fig. 3-6, the bail tripping mechanism 18
includes a toggle spring mechanism 50, a shifting member 51,
a tripping wedge 52, and a rotor braking mechanism 54 for
braking the rotor 3. The toggle spring mechanism 50 is

disposed within the accommodation space 48 and pivotably
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attached to the first arm portion 31b. The shifting member
51 is fitted to allow it to shift back and forth within the
accommodation space 48. The tripping wedge 52 is fitted
detachably onto the flange portion Zd, where it is able to
come into contact with the shifting member 51.

As shown in Fig. 3A and 3B, the toggle spring mechanism
50 is arranged inside the first rotor arm 31, and can assume
a first position (Fig. 3A), in which the bail arm 17 is in
line-winding posture, and a second position (Fig. 3B), in
which the bail arm 17 is in line-releasing posture. The
toggle spring mechanism 50 serves as a mechanism for
retaining the bail arm 17 in the line-winding and line-
releasing postures. The toggle spring mechanism 50 includes
a rod 55, a guide member 56, and a coil spring 57. One end
of the rod 55 is interlocked with the first bail support
member 40, whereas the other end extends along the first arm
portion 31b. The rod 55 is fitted allowing it to
advance/retreat into the guide member 56, the mid-portion of
which meanwhile is pivotably attached to the first arm
portion 31b. The coil spring 57 urges the rod 55 advancing
outward the guide member 56.

As shown in Fig. 4, the front end portion 55a of the
rod 55 is bent towards the outer peripheral side, and is

engaged with an engagement hole 40a formed in the first bail
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support member 40. A spring-interlocking protrusion 55b is
formed circumferentially on the rod 55.

The guide member 56 is a front-end open polygonal tube
having a bottom. At a mid-portion axially, the guide member
56 has a pivot shaft 56a that protrudes for engagement into
the mounting hole 37. The pivot shaft 56a is oriented in

the radial direction of the rotor 3 and the guide member 56

-is attached to the first rotor arm 31, letting it pivot

centered on the pivot shaft 56a.

The toggle spring mechanism 50 is disposed to position
in directions in which, in the line-winding posture and the
line-releasing posture, the interlock position of the rod 55
against the first bail support member 40 differs with
respect to a line joining the axis of the pivot shaft 56a
and the pivot axis of the first bail support member 40.
Thus, the toggle spring mechanism 50 toggle-urges the bail
arm 17 into the two postures, retaining it in either
posture.

The shifting member 51 is, for example, a filament made
of metal, such as stainless steel, and its two ends are bent
to 90° angles pointing into different directions. The
shifting member 51 can be shifted in the first arm portion
31b substantially horizontally between a withdrawn position
shown in Fig. 3A and a contact position shown in Fig. 3B.

As shown in Fig. 3-6, the forward end 5la of the shifting
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member 51 is bent over toward the outer peripheral side of
the first bail support member 40. An arcuate engagement
groove 40b is formed in the first bail support member 40
going along its pivoting direction, and the forward end 51a
of the shifting member is interlocked with either end of the
engagement groove 40b in the pivoting direction. The middle
51b extends along the first arm portion 31b, lying radially
inward of the rod 55. The rear end 5lc of the shifting
member 51 is bent over from the middle 51b toward the inner
peripheral side, and then further towards the center
(rotation axis) of the rotor 3. Thus orienting the rear end
51c towards the center of the rotor 3 makes transmission of
power smooth when the shifting member 51 comes into contact
with and is pressed by the tripping wedgé 52. Further,
interlocking the forward end 5la in the ends of the arcuate
engagement groove 40b makes the amount the shifting member
shifts less, by the length in the arcuate direction of the
engagement groove 40b, than the amount the bail arm pivots.
The rear end 51c penetrates the slot 36 and extends inward
to a position where its somewhat rounded tail-end face
slightly overlaps the front-end face of a braking member 65
that forms a component of the rotor braking mechanism 54.
The width of the slot 36 is of roughly the same dimension as
the diameter of the shifting member 51. Therefore, the rear

end 5lc of the shifting member 51 shifts back and forth
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along the slot 36 in cooperation with pivoting of the bail
arm 17.

When the bail arm 17 is in the line-releasing posture,
the end of the shifting member 51 interlocking with the
engagement groove 40b is positioned further line-winding
posture-ward than a line segment joining the rear end 5l1c
and the pivot center of the bail arm 17. That is, the
shifting member 51 is arranged such that in both the
withdrawn position and the contact position, the location
where it interlocks with the first bail support member 40 is
present in the same bearing from a line segment joining the
axis of the rear end 51c (Fig. 3B) when in the contact
position and the pivot axis of the first bail support member
40. Thus, when the rear end 51c of the shifting member 51
is pressed by the tripping wedge 52, the first bail support
member 40 is brought back into the line-winding posture.
When in the contact position, the end face of the rear end
51c digs into the braking member 65 depth-ward from its
front-end face, and inward somewhat from its circumferential

face. Therefore, even when the amount by which the shifting

" member 51 shifts slightly fluctuates, the same braking force

is always gained.
The rotor braking mechanism 54 brakes the rotor 3 when
the bail arm 17 has pivoted into the line-releasing posture,

and includes the shifting member 51 and the braking member
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65 fitted to the base end of the cylindrical portion 2e.
That is, the shifting member 51 is a component of the bail
tripping mechanism 18, and at the same time is a component
of the rotor braking mechanism 54.

The purpose of the braking member 65 is to brake the
rotation of the rotor 3 when the bail arm 17 is in the line-
releasing posture. The braking member 65 is an elastic ring
with rectangular cross section made of a synthetic rubber,
such as styrene-butadiene rubber (SBR), acrylonitrile-
butadiene rubber, butadiene rubber, isoprene rubber,
chloroprene rubger, silicone rubber or urethane rubber. The
outer peripheral surface of the braking member 65 is
provided with an even peripheral braking surface 65a, except
at the portion evading the tripping wedge 52. The braking
member 65 is mounted on the base of the cylindrical portion
2e, which has a D-shaped cross section. Consequently, the
braking member 65 is mounted in D-shape when viewed head on.
The straight portion of the braking member 65 is provided to
leave room for the tripping wedge 52. At the front edge of
the braking surface 65a of the braking member 65, a
conducting surface 65b is formed in continuation to the
braking surface 65a. The conducting surface 65b is formed
on the side facing the shifting member 51, such that the
side that faces the shifting member 51 recedes further away

from the shifting member 51 than the side that is away from
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the shifting member. In this embodiment, the conducting
surface 65b is formed as a rounded surface that is rounded
in continuation with the braking surface 65a. Forming such
an oblique conducﬁing surface 65b in continuation with the
braking surface 65a, the rounded front end of the shifting
member 51 contacts the conducting surface 65b of the braking
member 65 first before it smoothly contacts the braking
surface 65a. Therefore, the switching of the positions of
the bail arm 17 is performed in a smboth manner. An annular
protrusion 2f is formed on the outer peripheral surface of
the cylindrical portion 2e at a certain spacing to the
flange 2d, and the braking member 65 is disposed between the
flange 2d and the annular protrusion 2f, in contact with
both.

The tripping wedge 52 is made of a synthetic resin,
such as nylon 66 or polyacetal, and, as shown in Fi§s. 5 and
6, it is mounted detachably on the flange 2d at the portion
where the reel body 2a and the 1lid member 2b can be taken
apart. The portion where the reel body 2a and the lid
member 2b can be taken apart is provided with a rectangular
cutout 53. The tripping wedge 52 includes a cam portion 60
havihg an incline surface 60a, and a neck portion 61 and a
brim portion 62, formed unitarily with the cam portion 60.
The incline surface 60a is an oblique face whose downstream

side in the fishing line take-up direction of the rotor 3
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(indicated by the arrow in Fig. 6) protrudes forward toward
the rotor 3 more than the upstream side. The size of the
neck portion 61 is such that the neck portion can be fitted
into the cut-out 53, and the gap between the cam portion 60
and the brim portion 62 is approximately the same as the
wall thickness of the flange portion 2d. The brim portion °
62 has a larger cross-section than the neck portion 61, and
contacts the back of the flange portion 2d.

When.the 1id member 2b is attached to the reel body 2a,
the tripping wedge Sé can be fixed to the reel unit 2 simply
by fitting the neck portion 61 into the cut-out 53 on the
side of the reel body 2a and fastening the 1id 2b on the
reel body 2a with screws. Thus, the tripping wedge 52 can
be fastened in a straightforward manner without other parts
for fastening the tripping wedge 52. Furthermore, even
though the reel unit 2 is made of a magnesium alloy
susceptible to corrosion, the tripping wedge 52 contacting
the shifting member 51 is provided separately from the reel
unit 2, so that the reel unit 2 is not damaged when the bail
arm 17 is tripped over. Therefore, corrosion due to such
damage can be prevented. Furthermore, the tripping wedge 52
mounted on the reel unit 2 is made of an insulating
synthetic resin, so that the reel unit 2 is not subject to
electrolytic corrosion even though the tripping wedge 52

contacts the reel unit 2.
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This toggle spring mechanism 50 can be toggled between
a first position shown in Fig. 3A and a second position
shown in Fig. 3B. The first position corresponds to the
line-winding posture of the bail arm 17, and the second
position corresponds to the line-releasing posture of the
bail arm 17. Furthermore, the shifting member 51 is shifted
back and forth between the withdrawn position shown in Fig.
3A and the contact position shown in Fig. 3B, the rear end
portion 51ic of the shifting member 51 being guided by the
slot 36. The withdrawn position corresponds to the line-
winding posture, whereas the contact position corresponds to
the line-releasing posture. In the contact position, the
end face of the rear end portion 5lc of the shifting member
51 contacts the braking surface 65a such that it is slightly
compressed depth-ward from the front-end face of the braking
member 65. Therefore, even if the shifting position, i.e.
the contact position, of the shifting member 51 fluctuates
in the axial direction the braking force does not fluctuate.
Further, in the contact position, when the rotor 3 is
rotated in the direction taking up line, the peripheral
surface of the rear end 51c of the shifting member 51
contacts the incline surface 60a of the tripping wedge 52,
and the shifting member 51 is pressed forward, toward the

withdrawn position.
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As shown in Fig. 2, a reverse rotation check mechanism
70 for blocking and releasing reverse rotation of the rotor
3 is provided inside the cylindrical portion 30 of the rotor
3. This reverse rotation check mechanism 70 has a roller-
type one-way clutch and blocks.or releases the reverse
rotation of rotor 3 by switching the one-way clutch between
an operating state and a non-operating state.

The spool 4 is arranged between the first rotor arm 31
and the second rotor arm 32 of the rotor 3, and is disposed
at the front end of the spool shaft 15 with the drag
mechanism 71 interposed between the spool shaft 15 and the
spool 4. The spool 4 includes a bobbin trunk portion 4a for
winding fishing line around its circumference, a skirt
portion 4b formed unitarily with the rear of the bobbin
trunk portion 4a, and a flange portion 4c formed unitarily

with the front of the bobbin trunk portion 4a.

Reel Function and Operation

When casting, the reverse rotation check mechanism 70
blocks reverse rotation of the rotor 3, and the bail arm 17
trips into line-releasing posture. Tripping the bail arm 17
into the line-releasing posture causes the first bail
support member 40 and the second bail support member 42 to
flip over backwards, so that the bail tripping mechanism 18

assumes the second position shown in Fig. 3B. When the bail
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arm 17 has flipped into the line—reieasing posture, fishing
line can be rolled off easily from the spool 4.

When pivoting from this line-winding posture to the
line-releasing posture, the rotation of the first bail
support member 40 causes the rod 55 in the toggle spring
mechanism 50 to pivot in anti-clockwise direction in Fig. 3a
while retreating gradually, thereby assuming the second
position shown in Fig. 3B. In this situation, the rod 55
retreats until it crosses the dead point. When crossing the
dead point, the spring force of the coil spring 57 pushes
the rod 55 out, whereby the bail arm 17 switches to the
line-releasing posture, which is held by the spring force.

When the bail arm 17 pivots into the line-releasing
posture—when the forward end 5la of the shifting member 51
contacts the end of the engagement groove 40b upstream in
its pivoting direction—the shifting member 51 starts to
shift from the withdrawn position toward the contact
position. Then, when the second position is reached, the
end surface of the réar end 51c of the shifting member 51
elastically contacts the braking surface 65a of the braking
member 65, slightly indenting it. This brakes the rotor 3
and holds its rotational orientation. 1In this situation,
the end surface of the rear end portion 5lc of the shifting
member 51 elastically contacts the braking surface 65a of

the braking member 65, slightly indenting it, so that even
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when the contact position of the shifting member 51 is
displaced in axial direction, the shifting member 51 still
remains in a contact position, and the braking force stays
the same. The shifting member 51 elastically contacts the
braking member 65 and brakes the rotor 3 only by friction,
so that the rotational orientation of the rotor 3 can be
easily adjusted by turning it by hand or with the handle 1.
This means, the rotational orientation is maintained by the
frictional force braking the rotor 3, so that the rotor 3
does not rotate when the bail arm 17 is in the line-
releasing posture. This counters the problem that the rotor
3 suddenly starts to rotate when casting or feathering.
Also, since the rotor 3 is braked by friction only, it is
easy to adjust its rotational orientation by applying a
force to the rotor 3.

In this situation, the fishing rod is cast while
holding fishing line with the index finger of the hand with
which the fishing rod is held. Thus, fishing line is
released with high momentum due to the weight of the bait
and terminal tackles.

After the casting, when the handle 1 is turned, for
example with the left hand, in the direction taking up line
while the bail arm 17 is still in the line-releasing
posture, the rotor driving mechanism 5 rotates the rotor 3

in the direction taking up line. When the rotor 3 rotates
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in the direction taking up line, the bail tripping mechanism
18 restores the bail arm 17 into the line-winding posture.

To be more specific, in Figs. 5 and 6, the shifting
member 51 turns clockwise (in arrow direction) together with
the rotor 3. The peripheral surface of the rear end portion
51c of the shifting member 51 abuts against the incline
surface 60a of the tripping wedge 52 fixed to the reel unit
2. This pushes the shifting member 51 forward, switching it
to the withdrawn position indicated by the phantom line in
Fig. 6, and pivoting the first bail support member 40 into
the line-winding posture. Thus, the guide member 56 of the
toggle gpring mechanism 50 pivots from the second position
shown in Fig. 3B toward the first position shown in Fig. 3A.
Then, as the dead point is crossed, the spring force of the
coil spring 57 pushes the rod 55 out, switching the bail arm
17 to the line-winding posture, and this position is held by
the spring force. When the bail arm 17 is restored to the
line-winding posture, the first bail support member 40 and
the second bail support member 42 both point to the front,
as shown in Figs. 1 and 2. When the bail arm 17 has
returned to the line-winding posture, fishing line is guided
to the spool 4 by the bail arm 17, and wound around the

spool 4.
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Other Embodiments

(a) In the preceding embodiment, the toggle spring
mechanism 50 was made of a rod 55, a guide member 56, and a
coil spring 57, but as shown in Fig. 7, it is also possible
to use a toggle spring mechanism 80 made of a rod 81 and a
coil spring 82 arranged around the rod 81.

The rod 81 of this toggle spring mechanism 80 includes
an interlocking portion 8la that is bent toward the first
bail support member 40, such that its tip is interlocked
with the engagement hole 40a of the first bail support
member 40. The rod 81 also includes an lock-stop protrusion
81b at an intermediate position for lock-stopping the front
end of the coil spring 82, as well as a bent portion 8lc at
its rear end, which is bent slightly. A washer 83 abutting
against the front end of the coil spring 82 is provided at
the lock-stop protrusion 81b, so that force is transmitted
evenly from the front end portion of the coil spring 82 to
the rod 81.

The coil spring 82 is guided by contact with a guiding
sheet 84 made of a synthetic resin, such as nylon 66,
disposed in the arm portion 31b. This guiding sheet 84
includes a wall portion 84a that is bent such that it quides
and lock-stops the coil spring 82 unilaterally. The wall
portion 84a has a height enabling it to contact the lateral

portion and the base end of the coil spring 82. Thus, the
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coil spring 82 can be compressed easily, and the arm portion
31b is not damaged when compressing the coil spring 82.

The front end of the coil spring 82, which lock-stops
on the washer 83, has a smaller winding diameter than the
rest of the coil spring 82. Thus, except for the front end,
a large gap is created between the coil spring 82 and the
rod 81, and the coil spring 82 is not easily deformed when
the rod 81 changes its position inside the coil spring 82.
The arm 31b is provided with a boss portion 85 with a screw
hole for mounting the first cover member 31c¢. Also in this
bail tripping mechanism, provided with a toggle spring
mechanism 80 with this confiquration, the direction into
which the first bail support member 40 is urged can be
changed with the coil spring 82 during the pivoting, so that
the same effect as in the previous embodiment can be
attained.

In the embodiment thus, a cover portion may be provided
covering the boss portion and the outer peripheral surface
of the base end of the coil spring 82, contacting the inner
peripheral surface of the base ehd, to lock-stop the base
end of the coil spring 82. Furthermore, the boss portion
and the cover portion may be attached to the arm portion 31b
to pivot about an axis that is parallel to the pivot axis of
the first bail support meﬁber 40. For example, an arcuate

projection could be formed on the base-end surface of the
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boss portion and an arcuate recess into which the arcuate
projection engages could be formed on the arm portion 31b,
which would configure the boss portion to allow it to pivot.
(b} In the above-described embodiment, the braking member
was made of synthetic rubber, but as long as it is elastic,
it can also be made of metal, synthetic resin, wood (e.q.
cork) or leather.

(c) In the above-described embodiment, the shifting member
51 is made of a metal filament, but the shifting member is
not limited to this, and any configuration is suitable, as
long as its rear end portion can shift back and forth and
contact the braking surface of the braking member.

(d) In the above~described embodiment, the bail tripping
mechanism 18 was disposed on the side of the first rotor arm
31, but it can also be disposed on the side of the second
rotor arm 32. It is also possible to arrange a bail
tripping mechanism 18 without the rotor braking mechanism 54
on one rotor arm, and the rotor braking mechanism 54 on the
other rotor arm.

(e) In the above-described embodiment, the incline surface
60a of the tripping wedge 52 is configured such that the
leading side of the incline surface 60a (with respect to a
rotation of the rotor 3 in the direction taking up fishing
1ine) protrudes further towards the rotor 3 than the

trailing side, but as shown in Figs. 8 and 9, it is also
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possible to provide, in addition to the incline surface 60a,
an oblique surface 60b, in which the leading side of the
incline surface 60a (with respect to a rotation of the rotor
3 in the direction taking up fishing line) protrudes less
towards the rotor 3 than the trailing side. Forming such an
additional oblique surface 60b, the tripping wedge 52 is
provided with two oblique surfaces arranged at an angle. As
a result, when the rotor 3 is forced to rotate in reverse
(i.e. the direction rolling off line) with the bail arm 17
in the line-releasing posture, and the shifting member 51
contacts the tripping wedge 52, the shifting member 51 of
the bail tripping mechanism 18 is guided smoothly by the
oblique surface 60b of the tripping wedge 52, and is less
easily damaged. Such a tripping wedge 52 having two oblique
surfaces 60a and 60b can be applied not only to a tripping
wedge formed unitarily with the reel unit 2, but also to a
bail tripping mechanism not having a braking member.

(f) In the above-described embodiment, the rear end portion
51c of the shifting member 51 is guided in horizontal
directioﬁ by the slot 36, but it is also possible to arrange
the slot 36 not in completely horizontal direction, but at
an angle, so that the rear end portion 5lc is guided
diagonally. If the rear end portion 51lc¢ is quided
diagonally, then in the line-releasing posture, the rear end

portion 51c can be pointed toward the center of the rotor 3.
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If the rear end portion 51c points toward the center of the
rotor 3, the rear end portion 5lc does not have be bent
further towards the center of the rotor 3.

{(g) In the above-described embodiment, the tip of the rear
end portion 5lc of the shifting member 51 is rounded, but it
is also possible to provide the rear end portion 5lc with a
bent tip contacting the braking surface 65 of the braking
member 65.

(h) In the above-described embodiment, the tripping wedge
52 was disposed in an attachable/detachable manner on the
flange 2d, but it can also be formed unitarily with the
flange 2d.

(1) In the above-described embodiment, the conducting
surface 65b was devised as a rounded surface, but it can
also be devised as a tapered surface whose diameter
decreases in frontward direction.

(j) In the above-described embodiment, the shifting member
51 shifts back and forth, but as shown in Fig. 10, it is
also possible to let a rear end portion 15lc of the shifting
member 151 shift in radial direction. In that case, the
braking surface 165a of the braking member 165 is formed at
the front end surface. The conducting surface 165b is not a
rounded surface, but a tapered surface formed around the
braking surface 165a, the diameter of the conducting surface

165b increasing towards the rear of the reel. In this
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configuration, the shifting member 151 is provided with a
coupling portion (not shown in the drawings) that shifts
depending on the pivoting of the bail arm 17 and a shifting
portion 15la shifted in radial direction by the shifting of
the coupling portion, and the rear end portion 151c of the
shifting portion 15la is shifted in radial direction.

With the present invention, the side of the braking
surface that faces the shifting member is receded further
away from the shifting member than the side that is away
from the shifting member, and the braking surface is formed
substantially in parallel to the shifting direction of the
shifting member, so that even when the shifting amount of
the shifting member varies, the braking force stays the
same, and the rotor can be braked reliably. Also, the
shifting member contacts the braking surface from the side
of the conducting surface that is formed such that the
guiding member contacts the braking surface in a smooth
manner.

While only selected embodiments have been chosen to
illustrate the present invention, to those skilled in the
art it will be apparent 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 description of

the embodiments according to the present invention is
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provided for illustration only, and not for the purpose of
limiting the invention as defined by the appended claims and

their equivalents.
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What is claimed is:

1. A rotor braking device for braking the rotor fitted
rotatively to the reel body of a spinning reel, in response
to pivoting of the spinning-reel bail arm pivoting between a
line-winding posture and a line-releasing posture, the
spinning-reel rotor braking device comprising:

a shifting member fitted to the rotor to permit
shifting toward the reel body from within the rotor in
cooperation with the bail arm pivoting from the line-winding
posture to the line-releasing posture; and

an elastic braking member provided on the reel body,
having

a braking surface formed to follow the shifting
member shifting direction and contactable with the
shifting member when the bail arm is in the line-
releasing posture, and

a conducting surface provided continuous with said
braking surface upstream-ward in the shifting member
shifting direééion and sloping such that its upstream
side is distanced from the shifting member more than
its downstream side.

2. The spinning reel rotor braking device as set forth
in claim 1, wherein said braking member is made of an

approximately rectangular in section elastic body formed
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substantially into an annulus on the front of the reel body,
to be contactable with said shifting member.

3. The spinning reel rotor braking device as set forth
in claim 1, wherein:

said braking surface is formed into a flat
circumferential face on the braking member surface outer
peripherally, and said conducting surface is formed on the
braking surface front into a sloping face gradually
contracting diametrically heading reel-forward; and

the shifting member leading end is interlocked with the
bail arm, and the trailing end is provided on the rotor to
permit at least back-and-forth shifting in cooperation with
pivoting of the bail arm, between a first position withdrawn
from the reel body, corresponding to the line-winding
posture, a second position adjacent the reel body and
contacting said braking surface across said conducting
surface, corresponding to the line-releasing posture.

4. The spinning reel rotor braking device as set forth
in claim 3, wherein the conducting surface is formed into a
conic-frustum shaped tapered face gradually contracting
diametrically heading reel-forward.

5. The spinning reel rotor braking device as set forth
in claim 3, wherein the conducting surface is formed into a
rounded arch surface gradually contracting diametrically

heading reel-forward.
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6. The spinning‘reel rotor braking device as set forth
in claim 3, wherein:

the shifting member leading end is bent toward the bail
arm near its pivotal center so as to follow its pivotal
axis, the trailing end is bent toward the rotor rotational
axis, and in between is arranged substantially tollowing the
rotor rotational axis; and

the trailing end is interlocked with the rotor to
permit back-and-forth shifting, and the leading end is
interlocked with an engagement recess formed in the bail arm
to permit pivot-wise shifting.

7. The spinning reel rotor braking device as set forth
in claim 6, wherein the engagement recess is an arcuate
channel formed following the bail arm pivot-wise.

8. The spinning reel rotor braking device as set forth
in 6, wherein the shifting member trailing-end surface
contacting said braking surface is rounded.

9. The spinning reel rotor braking device as set forth
in claim 3, further comprising:

a toggle spring mechanism whose leading end is
interlocked rotatively with the bail arm, for toggle-urging
the bail arm into the line-winding posture and the line-
releasing posture; and

a trip provided on the reel body front for, when the

rotor is rotated line-winding-wise, contacting the trailing
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end protruding from the shifting member shifted into the
second position, and shifting the shifting member toward the
first position.

10. The spinning reel rotor braking device as set forth
in claim 9, wherein the toggle spring mechanism has a front
end that is interlocked rotatively with the bail arm at a
position that is different from an interlocking position of
the shifting member, the toggle spring mechanism toggles and
biases the bail arm into the line-winding posture and the
line-releasing posture, and the biasing direction changes
depending on the pivoting of the bail arm.

11. The spinning reel rotor braking device as set forth
in claim 9, wherein the toggle spring mechanism includes:

a shaft member one end of which is interlocked with the
bail arm;

a guide member fitted to permit pivoting on the rotor,
for guiding said shaft member to permit it to
advance/retreat; and

an urging member fitted on the guide member for urging
said shaft member advancing-ward.

12. The spinning reel rotor braking device as set forth
in claim 9, wherein the toggle spring mechanism includes:

a shaft member one end of which is interlocked with the

bail arm; and
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an urging member guided in the rotor for urging on said
shaft member, the one end and the other end of which are
lock-stopped respectively on said shaft member and on the
rotor.

13. The spinning reel bail rotor braking as set forth
in claim 12, wherein said urging member is a coil spring
disposed peripherally about said shaft member, whose one end
lock-stopped on said shaft member is smaller in coil
diameter than the rest..

14. The spinning reel rotor braking device as set forth
in claim 12, further comprising a sheet member made of a
synthetic resin, disposed between said urging member and the
rotor for quiding said urging member.

15. The spinning reel rotor braking device as set forth
in claim 9, wherein said braking member is D-shaped,
radially inwardly skirting where said trip is provided.

16. The spinning reel rotor braking device as set forth
in claim 9, wherein said trip has a first incline surface
whose downstream side in the rotor line-winding rotational
direction protrudes from the reel body front towards the
rotor more than its upstream side.

17. The spinning reel rotor braking device as set forth
in claim 16, wherein said trip further has a second incline
surface formed continuous with the protruding portion of the

first incline surface and diminishing in protrusion amount
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heading from the protruding portion of the first incline
surface toward the downstream side.in the rotor line-winding
rotational direction.

18. The spinning reel rotor braking device as set forth
in claim 17, wherein at least a portion of the incliﬁe
surfaces of said tri; protrudes further'£§ward the rotor
than the shifting member contacting portion of said braking
member.

19. The spinning reel rotor braking device as set forth
claim 1, wherein:

said braking surface is formed into a flat annular
surface on the braking member front-end face, and said
conducting surface is formeé circumferentially on the
braking surface front into a sloping face gradually
enlarging diametrically heading reel-rearward; and

the shifting member includés

a cooperating portion whose leading end is
interlocked with the bail arm, fitted to permit
shifting in cooperation with pivoting of the bail arm,
in between a first position withdrawn from the reel

body, corresponding to the line-winding posture, a

second position adjacent the reel body, corresponding

to the line-releasing posture; and

a shifting portion provided on the rotor so as to

shift radially in cooperation with said cooperating
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portion shifting between the first position and the
second position, for contacting said braking surface
across said conducting surface when said cooperating
portion shifts from the first position to the second

position.
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