1" SPI NNI NG REEL’ (.Det aised Description of the Invention) Specifi%Q?T%ﬁRDPtl
(Field of Industrial WUilization) The present I nvention concerns a
spinning reel, specifically, a spinning reel provided with a bushing which
supports the spool shaft such that it is_incapable of relative rotation,

but can slide in-the axial direction. P}IOF Art) A spinning reel, in
general, is provided with a reel body, a rotor which is rotatably supported
on the reel body, and a spool on which the fishing line is wound.
Furthernore, the spinning reel is $PENNING BEEL 3 drag nechani sm wher eby
the spool is stationary and does not rotate with respect to the reel body,
but allows the spool to rotate when force in excess of a specified |level is
applied. In a rear drag type of spinning reel wherein the drag nechanismis
provi ded ¢@betaklédcResariptibheofethebddyenthenypool shaft, which is fixed
to the spool, extends towards the rear into the drag nmechanism The drag
mechani smis prOV|ded with a bushing which supports the spool shaft such
that it c8eeeifigatienrelative to the reel body, but can nove in the

(Field of Industrial Utilization)

The ©present invention concerns a spinning reel,
specifically, a spinning reel provided with a bushing which
supports the spool shaft such that it is incapable of relative
rotation, but can slide in the axial direction.

(Prior Art)

A spinning reel, in general, is provided with a reel body,
a rotor which is rotatably supported on the reel body, and a
spool on which the fishing line is wound. Furthermore, the
spinning reel is provided with a drag mechanism whereby the spool
is stationary and does not rotate with respect to the reel body,
but allows the spool to rotate when force in excess of a
specified level is applied. In a rear drag type of spinning reel
wherein the drag mechanism is provided at the back end of the
reel body, the spool shaft, which is fixed to the spool, extends
towards the rear into the drag mechanism. The drag mechanism is
provided with a bushing which supports the spool shaft such that
it cannot rotate relative to the reel body, but can move in the

axial direction.

The use of a split-type of bushing is known in these drag
mechanisms. Such bushings are composed of a flange which is a
disk plate that can frictionally engage the reel body, and a
cylindrical member whose shape is virtually cylindrical and that
supports the spodl shaft so that it cannot undergo relative
rotation but can slide in the axial direction. A through-hole
having an oval cross secéion is formed through the center of this



axial direction. The use of a split-type of bushing is known in these drag
mechani snms. Such bushi ngs are conposed of a flange which is a disk plate
that can frictionally engage the reel body, and a cylindrical nenber whose
shape is virtually cylindrical and that supports t he spool shaft so that it
cannot undergo rel ative rotation but can?slide in the axial direction.
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flange member so that it can be fitted around the periphery of
the cylindrical member.

(Problems Which the Invention is Intended to Solve)

In spinning reels, generally, feel is impaired during
operation of the handle and such if the spool shaft should wobble
in the direction of rotation with respect to the bushing. For
this reason, in the aforementioned split-type bushing, the gap
between the engagement hole in the flange and the periphery of
the cylindrical member must be kept to a minimum. However, if
the space between the flange member and the cylindrical member
is made small, depending on how the bushing is attached, the
flange may be pushed in at an angle so that the cylindrical
member gouges the spool shaft. When this occurs, the spool shaft
cannot slide smoothly. In order to prevent this situation,
either a space be formed between the cylindrical member and the
spool shaft so that the cylindrical member can push against the
spool shaft, or a space can be formed between the cylindrical
member and the flange member to allow the flange to tilt.
However, if this kind of space were to be formed, wobbling would
be generated in the direction of rotation, as was stated
previously.

Bushings in which the cylindrical member and the flange
member. are a single piece are also known. However, in this
single-piece type of bushing, as well, if the flange member is
pushed at an angle, it grinds against the cylindrical member, and
thus it is necessary to leave a certain amount of space between
the cylindrical member and the spool shaft. For this reason,
even in a single-piece type of bushing, wobbling is generated in
the direction of rotation when a smooth sliding action of the



operation of the handl e and such if the spool shaft should wobble in the
direction of rotation with respect to the bushing. For this reason, in the
af orenenti oned split-type bushing, the gap between the engagenent hole in
the flange and the periphery of the cylindrical nenber nust be kept to a

m ni num However, if the space between tBe flange nenber and the
~cylindrical nenber is nmade small, depending on how the bushing is attached,
the flang8PREY BBaflish8darherPtef-angle so that the cylindrical nenber
gouges the spool shaft. When this occurs, the spool shaft cannot slide
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- space bet&e§§ool; a spool shaft, a bushing, and a rotation control means.
The reel body is provided with a handle and is mountable onto a
fishing rod. The rotor is supported by the reel body and is
rotated by means of the handle. The spool is located forward of
the rotor, is rotatably supported with respect to the reel body
and slidably supported along the rotor’s axis of rotation. The
distal end of the spool shaft is fixed to the spool, and the rear
end extends into the back end of the reel body. The bushing is
provided with a cylindrical member, a flange member, and a
connector means. The cylindrical member is located on the
periphery of the back end of the spool shaft such that it can
move with respect to the reel body and supports the spool shaft
such that it cannot rotate but can slide in the axial direction.
The bushing is rotatably supported on the periphery of the
flange. The connecting means connects the cylindrical member and
flange suéh that aberrations in rotation are prevented, but
relative tilting between these two parts in the axial direction
is permitted. The rotation control means controls the relative
rotation between these two parts by means of pressing the
cylindrical member towards the reel body.

The spinning reel pertaining to invention 2 is a spinning
reel described in invention 1, wherein the connector means is at
least one protuberance provided on one side of the cylindrical
member and the flange such that it protrudes radially, and at
least one groove provided to the other cylindrical member and the

flange, into which the protuberance fits.



the cylindrical menber and the spool shaft. For this reason, even in a
singl e-pi ece type of bushing, wobbling is generated in the direction of
rotation when a snooth sliding action of the 3 spool shaft is attenpted.
An object of the present invention is to obtain a snooth sliding action of
t he spool shaft as well as to reduce wobBling in the direction of rotation.
(Means Used to_Sol ve,t he Aforenentioned-Mentioned Probl ens), The spinnin
reel pertaini nghRoSPAPBANEoR e Perdaindie ity dMeatdan shilg ?oﬁglﬁﬂﬂngs
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S orted along the rotor's axis of .rqQtation. The distal end of the spool
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t he reel bedy. désertibed rimvientions 1 or 2, wherein the protuberance is
formed as an integral piece with the cylindrical member and has

a columnar shape.

(Effect of the Invention)

In the spinning reel pertaining to invention 1, the
connector means between the cylindrical member and the flange in
the bushing connects these two parts such that aberration in
their rotation is prevented while tiiting in the axial direction
is accommodated, so that the spool shaft is slidably supported
and does not rotate relative to the cylindrical member. In this
situation, should the flange be pushed in at an angle by the
rotation control means, only the flangé will tilt and the
cylindrical member will not grind against the spool shaft, since
the connector means accommodates the relative tilting of the
flange and cylindrical member. Thus, the spool shaft is
supported by the cylindrical member such that the spool shaft can
always slide smoothly. Furthermore, wobbling in the direction
of the spool shaft rotation can be reduced since the connector
means prevents aberration in the rotation of the cylindrical
member and the flange, making such rotational aberrations more
unlikely.

In the spinning reel pertaining to invention 2, the
connector means is composed of at least one protuberance and at
least one groove into which the protuberance fits, which results
in a simple structure for preventing rotational aberrations by
the cylindrical member and the flange as well as accommodating
relative tilting by these two parts in the axial direction.

In the spinning reel pertaining to invention 3, the



provided with a cylindrical nenber, a flange nenber, and a connector neans.
The cylindrical nmenber is |ocated on the periphery of the back end of the
spool shaft such that it can nove with respect to the reel body and
supports the spool shaft such that it cannot rotate but can slide in the
axial direction. The bushing is rotatabl$ supported on the periphery of the
fl ange. The connecti ng neans connects the cylindrical nmenber and flang
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~provided on one,side of |'i ndr,i cal, menbgr and the flange such that it
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cylindrical nenber and the flange, into which the protuberance fits. The

spinning reel partgh0ing {oni yeldd) Hdt AR "YW invention 4, the
protuberance is a columnar protuberance formed as an integral
piece with the cylindrical member set on its periphery, which
makes the protuberance easy to forn.

(Practical Examples)

A practical example of a spinning reel of this invention is
illustrated in Figure 1. The spinning reel is primarily equipped
with a reel body 2 having a handle la; a rotor 3 rotatably
supported and located forward of the reel body 2; and a spool 4
for recovering the fishing line and located forward of rotor 3.

The reel body 2 is equipped with a body 2a and a mounting
member 2b is formed on the upper part of the body 2a for
attaching the spinning reel to the fishing rod. The body 2a
houses a rotor-drive mechanism 5 for rotating a rotor 3, and a
level wind-drive mechanism 6 for uniformly winding the fishing
line onto a spool 4 by means of moving the spool 4 forward and
back along the axis of rotation. 1In addition, the back end of
the body 2a of the reel body 2 is formed as a cylindrical
projection 2c that houses a rear drag mechanism 7. A spool shaft
8 is fixed in the spool 4 and extends towards the rear, passing
through the rotor 3 and the body 2a, and its rear end is engaged
by the rear drag mechanism 7 (described below).

The rotor-drive mechanism 5 is provided with a master gear
11 that rotates in tandem with a shaft 10 to which a handle 1la
is affixed and a pinion gear 12 that engages this master gear 11
(tooth section not shown). The pinion gear 12 is formed as a
cylinder with its front end passing through the center of the



reel described in invention 2, wherein the protuberance is one or a
plurality of protuberances having a columar shape and provi ded on the

peri phery of the cylindrical nenber. The spinning reel pertaining to
invention 4 is a spinning reel described inventions 1 or 2, wherein the
protuberance is fornmed as an integral pi€ce with the cylindrical nenber and
has a col umar shape. (Effect of the Inventlon) In the spinning reel
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i s supported by the cylindrical nmenber such that the spool shaft can al ways
slide smoothly. Furthernore, wobbling in the direction of the spool shaft
rotation can bd rdevedd vindedriwecomesbemism 6 is a component for

transforming the rotation of a shaft 10 into forward and back
motion by the spool shaft 8. As shown in Figures 1 and 2, the
level wind-drive mechanism 6 is equipped with a threaded shaft
21 located below the spool shaft 8; a slider 22 that moves
forward and back along the threaded shaft 21; a guide shaft 23
located below the threaded shaft 21; and a intermediate gear 24
(Fig. 1) that engages the pinion gear 12 and that is fixed to the
distal end of the threaded shaft 21. The threaded shaft 21 and
the guide shaft 23 lie parallel to the spool shaft 8. On the
periphery of the threaded shaft 21 is a spiral groove 21a, and
an engagement component (not illustrated) is provided in the
interior of the slider 22 for engaging the groove 21la.

A fixing plate 25 having a face perpendicular to the axial
direction of the spool shaft 8 is inserted in the body 2a with
a certain amount of play. In the area where the spool shaft 8
passes through the fixing plate 25, a bearing 26 is provided for
rotatably supporting the spool shaft 8. The fixing plate 25
rotatably supports the rear end of the threaded shaft 21 and
maintains the rear end of the guide shaft 23 in a fixed manner.
The distal end of the threaded shaft 21 is rotatably supported
by the body 2a and the distal end of the guide shaft 23 is fixed
to the body 2a.

In this manner, by employing the fixing plate 25, which is
loosely inserted into the body 2a, to support the threaded shaft
21 and the guide shaft 23, the gap between the spool shaft 8, the
threaded shaft 21, and the guide shaft 23 is held constant, even



means prevents aberration in the rotation of the cylindrical nmenber and the
fl ange, maki ng such rotational aberrations nore unlikely. In the spinning
reel pertaining to invention 2, the connector neans is conposed of at | east
one protuberance and at | east one groove into which the protuberance fits,
which results in a sinple structure for Ppreventing rotati onal aberrations
by the cylindrical nenber and the flange as well as acconnndatlnggrelatlve
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integral an integral piece. A front wall 33 is formed at the front end
of the sleeve~-shaped member 30 and a boss 33a is formed in the
center of this front wall 33. A through-hole is formed in the
center of the boss 33a, and the front end of the pinion gear 12
and the spool shaft 8 pass through the through-hole. In
addition, a thread is formed at the tip of the pinion gear 12
that passes through the front wall 33, and a nut 34 is screwed
onto this thread. Furthermore, the pinion gear 12 and the rotor
3 are fixed so that they do not rotate relative to each other.

A first bail support component 40 is oscillatingly attached
to the inward facing side of the first arm 31 at its tip (towards
the front), and a second bail support component 43 is
oscillatingly attached to the inward facing side of the second
arm 32 at its tip. The tip of the first bail support component
40 is equipped with a line roller 41 that guides the fishing line
onto the spool 4, and a fixed shaft cover 42 for this 1line
roller. A bowed bail 45 with U-shape extends from the fixed
shaft cover 42 towards the second bail support component 43.

The spool 4 is located between the first arm 31 and the
second arm 32 of the rotor 3. This spool 4 is equipped at its
.rear end with a ring-shaped skirt member 4a, a line winding body
4b located forward of the skirt member 4a, and a flange member
4c which is fixed to the tip of the line winding body 4b. The
peripheral edge of the flange member 4c is bent towards the
inward facing side. The sleeve-shaped member 30 of the rotor 3
is located in the interior of the skirt member 4a.

As shown in Figure 3, a fixed bushing 51 made of brass is
fitted into and attached at the center of the line winding body



piece wth the cylindrical nenber set on its periphery, which nakes the
prot uberance easy to form (Practical Exanples) A practical exanple of a
spinning reel of this invention is illustrated in Figure 1. The spinning
reel is primarily equipped with a reel body 2 having a handle la; a rotor 3
rotatably supported and | ocated forward & the reel body 2; and a spool 4
for recovering the fishing line and |located forward of rotor 3. The reel
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When a spool made of resin is utilized, normally the inside
diameter of the spool contracts when the fishing line is wound
onto the spool. Therefore, to take this into account, it is
necessary to provide extra space between the inside diameter of
the spool 4 and the outside diameter of the spool shaft 8.
Wobbling increases as a result of this space between the spool
and the spool shaft. However, by fitting a fixed bushing 51 made
of brass into the spool 4, the inside diameter of the spool does
not contract even when taking up the line, thus eliminating the
need for extra space between the inside diameter of the spool 4
and the outside diameter of the spool shaft 8. As a result,
wobbling between the spool 4 and the spool shaft 8 is prevented.

The leading end of the spool shaft 8 extends beyond the line
winding body 4b. A one-touch button 54 has been attached to the
distal end of this spool shaft 8. A one-touch button collar 55
is located around the one-touch button 54. The one-touch button
collar 55 screws onto the line winding body 4b of the spool 4 and
keeps the one-touch button 54 in place.

As shown in detail in Figures 4 and 5, the rear drag
mechanism 7 is principally composed of: a bushing 61 of disk
shape; a friction-contact member 66 composed of a first friction
-plate 67 and two second friction plates 68; a coil spring 70 for
exerting friction; a support member 71; and a fixed cap 72.

The bushing 61 fits around the periphery of the back end of
the spool shaft 8, and is not normally supported by a cylindrical



Is affixed and a pinion gear 12 that engages this master gear 11 (tooth
section not shown). The pinion gear 12 is forned as a cylinder with its
front end passing through the center of the 6 rotor 3 and extendi ng
towards the spool 4. The pinion gear 12 is rotatably supported by neans of
ball bearings 13 which are supported by Phe body 2a. Furthernore, a spool
shaft 8 passes_through the center of the pinion gear 12 sqQ that the spool
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that is fE%eghEOc§E$ndrical member 80 in a radial direction in the shape
of a cross. Parallel chamfered surface 8a is formed at the rear
end of the spool shaft 8, and the cross-sectional shape of the
chamfered section 8a is oval-like. An engagement hole 83, which
fits around this oval-like exterior surface, passes through the
center of the cylindrical member 80. By means of this structure,
the spool shaft 8 is supported by the cylindrical member 80 to
be slidable as well as nonrotating.

As shown in Figure 6, a flange 81 is a washer-shaped ring
component and its thickness is greater than the diameter of a
protuberance 82. As shown in Figure 5, a center hole 85 that
fits around the outer surface of the cylindrical member 80 is
formed in the center of the flange 81. Four grooves 86 are
formed in radial directions in this center hole 85 such that each
fits over one of the four protuberances 82. The gaps between
these grooves 86 and the protuberances 82 in the direction of the
circumference are extremely small, so that wobbling in the
circumferential direction (rotational direction) is reduced as
much as possible. As shown in Figure 6, the gaps between the
grooves 86 and the tip of the protuberances 82 in the radial
direction are made large so that the flange 81 can tilt. In this
situation, the grooves 86 and the protuberances 82, which
protrude in a cross-like configuration, are in linear contact,
and gaps are provided in the radial direction, so even if the
manner in which the bushing 61 is attached causes the flange 81
to be pushed on at an angle, the flange 81 can tilt accordingly.
Specifically, rotational aberration between the cylindrical
member 80 and the flange 81 is pfevented and a desired amount of
relative tilting is allowed by means of the fit between these



distal end of the threaded shaft 21. The threaded shaft 21 and the guide
shaft 23 lie parallel to the spool shaft 8 On the periphery of the
threaded shaft 21 is a spiral groove 2la, and an engagenent conponent (not
illustrated) is provided in the interior of the slider 22 for engaging the
groove 2la. A fixing plate 25 having a fldce perpendicular to the axi al
direction of the spool shaft 8 is inserted in the body 2a with a certain
anount of PpPhyPrerancre 8§Peanghéhe oKEC¥ESoP6shaft 8 passes through the
fixing plate 25, a bearing 26 is provided for rotatably supporting the
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and the gukggvggagg %ﬁiéﬁ Q%Ldfggﬂgéagibngvgﬂe inside of the cylindrical
protuberance 2c. Rotatably supported friction facings 88a, 88b,
and 88c are respectively located between the first friction plate
67 and the second friction plate 68, the second friction plate
68 and the flange 81, and the flange 81 and the front wall of the
cylindrical protuberance 2c. The coil spring 70 supported by the
cylinder-shaped support component 71 presses the first friction
plate 67 and the second friction plates 68 together. This
results in control of the relative rotation by means of the
frictional contact between the bushing 61 and the reel body 2.

A fixing cap 72 is screwed from the outside onto the screw
thread formed on the periphery of the cylindrical protuberance
2c and holds the support component 71 in a specified position.
By means of adjusting the screw tightness of the fixed cap 72,
the push force against each of the plates composing the friction
contact member 66 can be changed and drag force can be adjusted.
Moreover, the fixing cap 72 is fixed to the support component 71
by means of a bolt 73.

A description of this practical example is given below,
focusing primarily on the operation of line recovery.

At the time of line recovery, a bail 45 is switched to line
recovery position. When the handle la is rotated with the bail
in this position, this rotational force is transferred via the
shaft 10 and the master gear 11 to the pinion gear 12. The
torque which is transferred to this pinion gear 12 is transferred
via the front part of the pinion gear 12 to the rotor 3. In the
meanwhile, the torque of the shaft 10 is transformed into a



7 if the body 2 is bent the slider 22 can be noved snoothly. The rotor 3 is
provided with a sl eeve-shaped nenber 30, and a first arm nmenber 31 and a
second arm nenber 32 which face each other on either side of this

sl eeve-shaped nmenber 30. The arm nenbers 31 and 32, and the sl eeve-shaped
menber 30 are fornmed as an integral piecel A front wall 33 is forned at the
front end of the sl eeve-shaped nenber 30 and a boss 33a is forned in the

center of TPKPEraA; Gnd gtk 3gotiony Wik uesiReSts $r kR FROPHe haftterd oPYt he
boss Bﬁa maadst (Y4 ?rwwtlheamh lafiﬂ&a:daﬁ;f&drédmge@r S&@ﬂﬂl%&hﬁﬁl)ﬁpoﬂhe?ibpbbl84
pass thro e harouah-.hol e lL.n _addi t,j on ead, s forme

tip of thgggl Hcﬁgarx%ffp%ﬁé:ta pg'ssF S nr gh t]ﬁemﬁ ohtt}\}val il SV ilﬁha %ut
34 is scr gmdednbu thesbahl ethl arkuat Rénaorellenet biis Gwegﬁafr womngndnt hlae
rotor 3 apgrliradana Hagdk WIPLAGROLrER! The 1eh! WiAdifdeatRyOURer . A

first bail support conponent 40 is oscillatingly attache e Inward
facing side of the first arm31 at its tip (towards the front), and a

second bai | supper tocem®onada %érﬁr@sshl wnibngha/s aséaachexietrctddw&nitay\and

2c1 19,1 depfle! 1% 3REOUAMEE et 2 4 Bt s L o1 ol Shob8! bne

fishing | Bpecdntée the gm@mde4dx§mﬁt§ﬁ|Qﬁﬂ£hﬂu§n°va@rdq€Sfn@tthbatraqt
In addition, the guide shaft 23 and a screw shaft 21 of the level
wind component 6 are supported by the fixing plate 25, which is
provided separately from the body 2a. The spool shaft 8 is also
supported by this fixing plate 25 via the bearing 26, which
averts any effect on the movement of a slider 22 even if the body
2a should bend due to a large load, thus allowing the slider 22
to travel smoothly.

The operation of the rear drag mechanism 7 will be explained

next.

For example when a fish pulls the line with great force when
the line is being wound by the handle la, the spool 4 attempts
to rotate in the direction of letting out the line. This force
is transferred to the bushing 61 wvia the spool shaft 8.
Subsequently, if this force exceeds the frictional force of the
friction-contact component 66, the spool 4 rotates.

Here, it is necessary to ensure a specified gap between the
spool shaft 8 and the bushing 61 in the direction of the diameter
in order to allow these two parts to slide relative to each
other. In addition, depending on the condition in which the
bushing 61 was attached, the flange 88 might tilt and be pushed
against by the friction-contact component 66. In the past, when
the flange tilts and is pushed in this manner, the gap [between
the spool shaft and the bushing] had to be increased because the
bushing would grind and the two parts would not slide smoothly.

However, if the amount of space is increased, wobbling in the



roller. A bowed bail 45 with U shape extends fromthe fixed shaft cover 42
towards the second bail support conponent 43. The spool 4 is |ocated

bet ween the first arm 31 and the second arm 32 of the rotor 3. This spool 4
is equipped at its rear end with a ring-shaped skirt nmenber 4a, a |line

wi ndi ng body 4b |ocated forward of the sidrt menber 4a, and a flange menber
4c which iis fixed to the tip of the |ine w nding body 4b. The_peri pheral
edge of tﬁérPP’a’hSB ﬁ%rﬁfé‘?a‘ﬁ’emi' dnsfesefinaplsd there nWarl&slsaéP'ﬁé@Bd ur ¥Rg

slkeeve sggaﬁdlaerﬁpéraﬁel@ﬁ t hethott¥His3 pi'?befigtagd eﬁfhxﬁﬂftﬁe; Nhwedtergf the
SKIrt ne a | X e I n ass i s
Prt e T nBE L ifBrARR 1o RoNBah ek B st nd Bddiihd o 2hs BigpSe BE5e
The | eadi agneadtefi blye rspos cFharnga@eds prmmeamricmm Etzhearid x@xobvedi 8§, 51.

The rear effsOhrRnitited f&*éabé 2t D8SrARe PUhS! Hetdid tt?{es@aﬁaf&'aéger
FSrhed.

than its other "sections,” and a groove S5la 1s forned on this end
surface iWealr agi allewios: Loy r%&ﬂ%lﬂ%ﬂlst af Fhase tRerhR. grBasreSeres or

fixing theveAodk #énanghdhge sPpati Mfdnd isThushprdnagdiaegagehet hRafgoOsE
Sla tilts so that this force is absorbed and the cylindrical member
80 does not grind. As a result, the amount of space necessary
between the spool shaft 8 and the cylindrical component 80 for
a smooth sliding action can be minimized and wobbling in the

direction of rotation is also reduced.
(Other Practical Examples)

(1) The connection means between the cylindrical member 80
and the flange 81 is not limited to engaged protuberances 82 and
grooves 86, but can be any kind of means insofar as it allows the
relative tilt of these two parts as well as prevents rotational

aberrations.

(2)This invention can also be utilized in spinning reels in
which the drag mechanism and the spool shaft are not concentric.

(Merits of the Invention)

In a spinning reel pertaining to invention 1, even if the
flange is pushed against by the rotation control means, only the
flange will tilt and the cylindrical member will not grind
against the spool shaft since the connector means accommodates
relative tilt by the flange and cylindrical member, and thus the
cylindrical member supports the spool shaft such that the spool
shaft can always slide smoothly. Since rotational aberration
between the sleeve and flange is prevented by the connector
means, rotational aberration between the cylindrical member and
the flange is largely prevented, and wobble in the direction of
rotation of the spool shaft is reduced.



to fix the spool 4 and the spool shaft 8. This pin 52 passes through the
spool shaft 8 in the direction of its dianeter. Wien a spool nmade of resin
is utilized, normally the inside dianeter of the spool contracts when the
fishing line is wound onto the spool. Therefore, to take this into
account, it is necessary to provide extrl8 space between the inside dianeter
of the spool 4 and the outside diameter of the spool shaft 8. Wbblin

i ncreases as alPeldFR1BR1RG| ZeebRar Yadmdaeh tochd nysséioand  t hBespennechart .
_HOW_E\éer N iﬂ&a{ﬂst ik P@?ﬁpégéad?bushi meatétl. Bﬁfepﬁd;)t@béﬁéﬁbét artla E&t Sp@@é% ﬂoné he

i nside di aneter q e spool .does not contract _eyen en .takin he

| ne t hu@PBPVR AtV EREAndl RFS LUIPEAAER c SLE8r (It Gthor PROFEE ot er
of the spsbmpleasdrueture Sfiale preventingf rohetipnell shefiiraliohs Dy ebhét
wobbl i ng . sfp%&lj 4 t S a (5 pLaeve :

| eadi ng e%%@?ﬁégg 00 Shaf t%lliJl egrt?een?siqéleg?c:négt ﬁ“(’aé)fﬁl r.légwi %%?ﬁ%m‘g%%lﬂ% A
one- t ouchredatdveskihhingebl hhegentWot parke dnsthe axdadf digpstippoel shaft

8. A one-touch button collar 55 is |ocated around the one-touch button 54.

The one-touch gutt n collar 55 scre ontq t.he Iin% wi ndi n%ﬁbody 4b o ht he
spool 4 and ketPs tRE OFRIMMAH Hifi%on BEF TN HINL e FOAs LEXERE PR dBr ai RN
Fi gur es 4pmotluberaheer éar adrcad uneerashsped iprghubezigpaid yprownmpteskdowf the

~ bushing 63epipfAbfY of the cylindrical member, which results in continual
linear contact between the protuberance and the groove, thus
further preventing rotational aberrations by the cylindrical
member and the flange as well as accommodating relative tilting
by these two parts in the axial direction.

In the spinning reel pertaining to invention 4, the
protuberance is a columnar-shaped protuberance formed as an
integral piece with the cylindrical member set on its periphery,
which makes the protuberance easy to form.



shape; a friction-contact nenber 66 conposed of a first friction plate 67
and two second friction plates 68; a coil spring 70 for exerting friction,;
- & support nenber 71; and a fixed cap 72. The bushing 61 fits around the
peri phery of the back end of the spool shaft 8, and is not nornmally
supported by a cylindrical =~ 9 protuberlahce 2c, but cones into contact
~wWth and is supported by the cylindrical protuberance 2c only when a | oad
is applied. As Figure 5 clearly shows, the bushing 61 is equipped with a

col umar Cy||ﬂQBk§§E ﬁggegﬁpgqo@n@fathbamgguggsbocated on the periphery of
the cylindrical nenber 0. Four columar protuberances 82 are provided on

the periphery &F*BHEScyVindrical menber 80 in a radial direction in the
shape of a crosvepdighllelcrosafsawd gurscumadaic sof oa npdaaticadt exampdad

of the spgel a n ss-sectional shape of the chanfered
section 8a@|§ﬁ§ng??FE% qﬂkggﬁg%genent hol e 83, which fits around this

oval -1i ke exterior surface, passes through the center of the cylindrical
- menber 80. By qgg@gr@fzghls structure, the spool shaft 8 is supported by

the cyllndrlcak 1 obalque view of the level wind component.

(Figure 3)
A partial cross section of the spool.

(Figure 4)
A vertical cross section of the rear drag mechanism.

(Figure 5)
An exploded oblique view of the bushing.

(Figure 6)
An enlarged cross section of the flange member

1 Spinning reel

2 Reel body

3 Rotor

4 Spool

7 Rear drag mechanism
8 Spool shaft

61 Bushing

62 Friction-contact member
80 Cylindrical member
81 Flange member

82 Protuberance

86 Groove



be slidable as well as nonrot ating. As shown i-n—F-gure 6, a flange 81 is a

-msher-shaped—ﬁ—ng—cmmmm and |ﬁ.ﬁ5t3‘HBEKri%BEEN reater than the dianeter
of a prot hown in FlgugﬁpﬁAcaJcent hole 85 that fits
around th iﬁﬁlﬂi fl |ﬁ t he clyrer+ecat—memper 80 is formed in the

center of Four grooves B% are fornmed in radial directions
in this center hole 85 such that each fits over one of the four

prot uberances 82. The gaps between these grooves 86 and the protuberances
82 in the direction of the circunference are extrenely small, so that

wobbl i ng iq t.he circunferential direction (rotational direction) is reduced
as nuch a i ble. As shown in Figure 6, the gaps between the grooves 86
~and the tip of the protuberances 82 in the radial direction are nmade | arge
so that the flange 81 can tilt. In this situation, the grooves 86 and the
pr ot uberances 82, which protrude in a cross-like configuration, are in

| i near contact, and gaps are provided in the radial direction, so even if
the mannen.in wﬂb@hnhﬁ@igbﬂ‘%@ln@o@l—mbﬁn%&hacBﬁdacmﬂéﬁinbhﬁom apperdint enke
pushed on_at,_an_an e fIangF 81.can tilt accordingly. Specifically,

rotat|onaﬁpéﬁgﬁpgt?SﬁabéﬁwggﬁvP 2d. Witr i cal menber 80 and the flange 81
is prevented amdraedesiodyd Gmunhasfar bhatilee and ttheg: iiss ahdwvesblby opaas

of the fi%igﬁgwsegohgese

a rotor that is supported by the aforementioned reel body

and rotated by the aforementioned handle;

a spool that is located forward of the aforementioned rotor
and supported on the aforementioned reel body such that it is
capable of relative rotation as well as slide along the axis of
rotation;

a spool shaft with a distal end fixed to the spool and a
rear end that extends into the rear section of the aforementioned
reel body;

a bushing that comprises a cylindrical member which is
located at the periphery of the rear end of the aforementioned
spool shaft and which supports the spool shaft such that relative
rotation is prevented and such that it is capable of relative
rotation as well as slide in the direction of the axis;

a flange member which is located rotatably at the periphery
of the cylindrical member; and a linking member which links the
cylindrical member and the flange member such that aberrations
in rotation between the cylindrical member and the flange member
are prevented while relative tilting of the two members in the
direction of the axis is permitted; and

a rotation control means for controlling the relative
rotation of the two components by pushing the aforementioned
flange member towards the aforementioned reel body.

2. A spinning reel as defined in Claim 1 , wherein the
connection means is composed of at least one protuberance,
provided to either the aforementioned cylindrical member or a

This Sheet Has Been Replac
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10 pr ot uber arees—82—and—the grooves 86. A spline 87 is formed on the rear

peri phery of the bushi d the inner periphery of the first friction
pl ate 67 fitsl: mﬂﬂﬂ ! ﬂ uEiL87. The first friction plate 67 and the two
second fri cti c rranged in alternating fashion. The outer

edges of the second friction plates 68 flia@ into spline grooves 89 which are
formed along the inside of the cylindrical protuberance 2c. Rotatably
suppor t edfiange| Banbari nghi g pr gPecta Bl i e ansk pécilpastyongcgredve,

bet ween tpgolifel tbi €hbO0BtREAt 8y PIndPichheneRBeRdot FE4HhE8 RERLEr H8intHe
second friction and.the flange 81, and_the flange 81 and the front

| ate 68
wal | of tHQ189IFﬁ8rP%8FeﬁFB dBBPInPECSBLE¥RBCEGEL YEpri ng 70 supported by

t he cylinder-shaped support conponent 71 presses the first friction plate

67 and t hg secgnd pctign es_68 r. i.S. . results,.i nt of
the rel at |§\’/e rgt a#’%{r’\ﬁ%barreg%giofaghé?q?lﬁ%]fonlﬁ -(l::'gr?_t Act 5l‘.Set %égegﬁe the
bushi ng 6prahuberanceels Fo@plRmnArf prehgberange providedd® thenpentrheryi de

onto the ggrenet HEgREmbAETBHANcYIEnBS: RN MEMBE YL he cylindri cal

pr ot uber ance
4. A spinning reel as defined in Claims 2 or 3, wherein the
protuberance is a columnar protuberance formed on the periphery
of the aforementioned cylindrical member as one piece with the
cylindrical member.



2c and hol ds the support conponent_71 in a. specified position. By neans of
adj usting the screw tightness of |tyimgs GHEET HASPBEEN | t he push force agai nst
each of the plates conposing the frlctREpLAgthact renber 66 can be changed
and drag force can be adjusted. Hg cap 72 is fixed to the
support conponent 71 by nmeans of a bolt ﬂﬂ A description of this practica
exanple is given below, focusing primarily on the operation of |ine
recovery. At the time of line recovery, a bail 45 is switched to line
recovery position. Wien the handle la is rotated with the bail in this
position, this rotational force is transferred via the shaft 10 and the
mast er geéb§¥£§£§ the pinion gear 12. The torque which is transferred to
this pinion gear 12 is transferred via the front part of the pinion gear 12
to the rotor 3. In the meanwhil e, &?iﬁhiggggggi the shaft 10 is transforned
into a forward and back notion to the spool shaft 8 by
~means of the level w nd conponent 6. Specifically, the spool 4 experiences

reci procal nDtlgg eé%l@eresult the line which is guided by the bail 45 and

alineroller 41 |s evenly wound in the .
To achieve smooth sliding of the spool shaft and a reduction

in wobbling in the direction of rotation.

(Structure)

The spinning reel 1 is equipped with a reel body 2, a rotor
3, a spool 4, a spool shaft 8, and a rear drag mechanism 7. The
spool shaft 8 is fixed to the spool 4 and extends into the rear
drag mechanism 7, passing through the spool 4 and a pinion gear
12. The rear drag mechanism 7 is provided with a bushing 61 and
a friction-contact member 66. The bushing 61 is equipped with
a cylindrical member 80 which is rotatably supported relative to
the reel body 2 and which supports the spool shaft 8 such that
relative rotation is prevented and slide in the axial direction
is permitted and a flange 81 which is located on the periphery
of the cylindrical member 80. Four protuberances 82 which
project in the radial direction in a cross-1like configuration are
provided on the cylindrical member 80, and grooves 86 which
engage the protuberances 82 are formed on the flange 81, and thus
the cylindrical member 80 and the flange 81 are connected such
that rotational aberrations in these two parts is prevented and
tilting in these two parts in the axial direction is
accommodated.

(Selected Figure) Figure 4
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forward and back direction onto the line w nding body 4b. Due to the fixed
bushi ng 51 which has been inserted into the center of the spool 4, even if
alot of line is wound onto the spool 4, the inside dianeter of the spool 4
does not contract. In addition, the guide shaft 23 and a screw shaft 21 of
the |l evel wind conponent 6 are supported by the fixing plate 25, which is
provi ded separately fromthe body 2a. The spool shaft 8 is al so supported
by this fixing plate 25 via the béarﬂﬁ@ 26, which averts any effect on the
novenent o uﬁkh??hk§2 eyR#widgst he body 2a should bend due to a large

| oad, thus*allTowng the slider 22 to travel snoothly. The operation of the
rear drag nmechanism7 will be expT\ined next. For exanple when a fish pulls
the line \/\gll:tihmgrlqat force when theXi ne i s being wound by the handle |a,

t he spool attenpts to rotate in the ek ' f letting out the line.
This force is transferred to the bush he spool shaft 8.
Subsequently, if this force exceeds t - | force of the

friction-contact «onmponent 66, the s r . Here, it is necessary
to ensure a specifyed p between th 8 and the bushing 61 in
Rhese two parts to slide

the direction of the dibneter in ord
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ot her. In addition, depending on the condition in which the bushing 61
was attached, the flange 88 nmight tilt and be pushed agai nst by the
friction-contact conponent 66. In the past, when the flange tilts and is
pushed in this manner, the gap [between the spool shaft and the bushi ng]
had to be increased because the bushing would grind and the two parts woul d
not slide snoothly. However, if the anmpunt of space is increased, wobbling
in the 12 direction of rotation ingggases, and there is less feeling
during handl e operati-on. In this practical exanple, however, the

cyl.i ndri cal(Figwmmpdhent 80 of the bushing 61 and the flange 81 are connected
by means of engaged protuberances 82 and grooves 86, thus preventing
rotational aberrations between these parts as well as allowing for relative
tilt of these parts. Therefore, even if the flange 81 tilts and is pushed
against, the flange 81 tilts so fhat this force is absorbed and the

cylindrical nenber 80 does not d. As a result, the anount of space
necessary between the spool shafft d the cylindrical component 80 for a
snmoot h sliding action can be m i m ze d wobbling in the
8 P
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direction of rotation is also reduced. (O her Practical Exanples) (1) The
connection neans between the cylindrical nenber 80 and the flange 81 is not
I'imted to engaged protuberances 82 and grooves 86, but can be any kind of
means insofar as it allows the relative tilt of these two parts as well as
prevents rotational aberrations. (2)This invention can also be utilized in
spinning reels in which the drag nechani sm and the spool shaft are not
concentric. (Merits of the Invention) ?2 a spinning reel pertaining to
invention 1, even if the flange is pus 8 agai nst by the rotation control
means, only t(Feguréd8hge will tilt and the cylindrical nenber will not grind
agai nst the spool shaft since the connector neans accommbdates rel ative
tilt by the flange and cylindrical nenber, and thus the cylindrical nenber
supports the spool shaft such that the spool shaft can al ways slide
snmoothly. Since rotational abgygation between the sleeve and flange is
prevented by the connector negns, rotational aberration between the
cylindrical nenber and the flgrQge is |argel zbrevented, and wobble in the
direction of rotation of th ol shaft #S reduced. :
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13 In a spinning reel pertaining to invention 2, the connector neans is
conposed of at |east one protuberance and at | east one groove into which
the protuberance fits, which results in a sinple structure for preventing
- rotational aberrations by the cylindrical nenber and the flange as well as
accomodating relative tilting by these two parts in the axial direction.
In the spinning reel pertaining to invention 3, the protuberance is a
col umar - shaped prot uberance provi ded 46 t he periphery of the cylindrical
menber, whigh r@aﬁlts in continual |inear contact between the protuberance
and the groove, thus further preventing rotational aberrations by the
cylindrical nenber and the flange as well as accommobdating relative tilting
by these two parts in the axial direction. In the spinning reel pertaining
to invention 4, the protuberance is a columar-shaped protuberance forned
as an integral pi®®e with the cylindrical nenber set on its periphery,
whi ch nmakes the prgggPerancé:basy to f _
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14 (Brief Description of the Figures) (Figure 1) A vertical cross section
schematic of a practical exanple of the present invention. (Figure 2) A
partial oblique view of the |evel wind conponent. (Figure 3) A parti al
cross section of the spool. (Figure 4) A vertical cross section of the rear
drag nmechanism (Figure 5) An expl oded oblique view of the bushing. (Figure
6) An enlarged cross section of the flange nenber (Key) 1 Spi nni ng reel

2 Reel body 3 Rot or 4 Spool 75/6 Rear drag mechani sm
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8 Spool shaft 61 Bushi ng 62 Friction-contact nmenber 80 Cylindri cal
menber 81 Fl ange nenber 82 Pr ot uberance 86 G oove 15 Cdains 1. A
Spinning reel for mounting on a fishing rod, wherein the spinning reel is
provided with: a reel body that has a handle and that is nountable on a
fishing rod; a rotor that is supported by the aforenentioned reel body and
rotated by the aforenentioned handle; a spool that is |ocated forward of

t he af orenentioned rotor and support on the aforenentioned reel body such
that it is capable of relative rotation as well as slide along the axis of
rotation; (Figure 6) : :

=
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shaft with a distal end fixed to the spool and a rear end that
ds into the rear section of the aforenentioned reel bedy—a—bushinrg

'-;p-' USPRRUIARSPATENT OWFICE nenber which is |ocated at tlhepphedtionNer Y of
“t hgeAReH aivdraf t he af orenentioned spool shaft and which |s¢pp8idess-yhe spool

sifpafr—sucir that refative rotation is prevented and such that 1t 1S capabte

oq‘;wenht i v@EXEOR TR ABSTRACT (Gontinyatiopof jtem 5\qftheifirsethesthn of the axis; a

f

cy! i Abe spinmingrreskd is equinped-with 2 el hedsh@hsaptond), etspeal (M. sppel shaft (Bhand & zar dresrber
ahd wiechafismi{fe The sk shafli €3) is fired tasthe spogl (#hand ektands dnterthe epar Brag mechanisind7), passing
cyl i tulough the spenk{yd andim pintoh gedr I(k2).g Ehewsarisisag mechangsme(7kis peavideth with a bushingi (6D and a

t i1 t ifrfegiomEontaeememiver (E6)h Ehesbuisking (6¢) i equipped with o tylindecahmersber $80) evhivh ist retitablynd a
r ¢t akipportiaeihtivelto the asebbddg 1(2)and whioh hipports thespoall shift (3% such tiat fetativofotdtibe istprévented
CONp eiiliiSinlthe 4xiss Hirstgod 18 peraritted an®n flange (81) vhiah docared be the pexnipheyof the Rylindrical

al or eneRkri(80)€ Holrgedtutitthes (82) whioh pidjéch bl thoratligiediretion 44 Ero&dike Borigadatidnlare provided
wher gh the t{iBdfidaMnbraBer TSUYRAE groovdsI86) mﬁig%e plotubBiafides @25 are st 6 B Bfnge (31),
PY oV blfifud the §lihdiRh] théiiber{30) KITRAL ARPER 1 ErelEcheadbch AT R&htidRhl aBerrations in these two

parts is prevented and tilting in these two parts in the axial direction is accommodated.

%angg renper wnich 1s Tocated rotatably al TtThe periphery or the
¢
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76 fl ange menber, which projects radially, and at |east one groove,
Pprovi ded—to the other cylindrical nenber or :f | ange t he
aforenentloned prot uberance fits. 3. A spinning Cﬁ&ﬂﬁﬁ*ﬁﬂEﬁT in
claim 2, mnﬂm“m}"mﬂmhgberance is a _columar prétubera i jed to
t he perlp ntioned cyl tfdrical mefb 2 4Ap I hnj ng
reel asidefinéd Fn "0 a@ng 2 or 3, wherein the pr ot ybge

protuberance formed on the periphery of the aforenpntt
menber as one piece with the' cylindrical nenber.

Clainms

1. A spinning reel for mounting on a fishing rod, wherein the
spinning reel is provided with:

a reel body that has a handle and that is mountable on a
fishing rod; '

a rotor that is supported by the aforementioned reel body
and rotated by the aforementioned handle;

\_ a spool that is located forward of the aforementioned rotor
and supported on the aforementioned reel body such that it is
capable of relative rotation as well as slide along the axis of
rotation;

a spool shaft with a distal end fixed to the spool and a
rear end that extends into the rear section of the aforementioned
reel body;

a bushing that comprises a cylindrical member which is
located at the periphery of the rear end of the aforementioned
spool shaft and which supports the spool shaft such that relative
rotation is prevented and such that it is capable of relative
rotation as well as slide in the direction of the axis;

J a flange member which is located rotatably at the periphery

AN of the cylindrical member; and a linking member which links the
cylindrical member and the flange member such that aberrations
in rotation between the cylindrical member and the flange member
are prevented while relative tilting of the two members in the
direction of the axis is permitted; and

a rotation control means for controlling the relative
rotation of the two components by pushing the aforementioned
flange member towards the aforementioned reel body.

2. - A spinning reel as defined in cClaim 1 , wherein _the
linking member is composed of at least one protuberance,
provided to either the aforementioned cylindrical member or a
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