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SPECI FI CATI ON SPI NNl NG REEL FACE GEAR Technical Field The present fnvention
relates to face gears, in 5 particular to face gears provided on the
handl e shaft of spinning-reels. Background Art Generally spinning reels
have a reel main body, a rotor supported for free rotation on the nmain

body, and a spool 10 t hatvERIFICAGTON OFWRKISSLATIORN | i ne, provided
toward the front of the rotor. The rotor rotates unitarily with a pinion

gear provided peripherally on the spool axle. The spool shuttles back and
forth by means of a |evel-w nd mechanismthat is driven by an internediate
gear that neshes 15 with the pinion gear. The pinion gear meshes with a
face gear (ResPiaganpseNptipnad\Bbdeclofon a handl e rotation axle (handl e shaft)
that is orthogonal to the pinion gear, and is rotated by rotation of the
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formed i ncorporated with the handl e shaft. Conventionally 20 zinc alloys
have been conparatively widely used as a material for cheaply manufacturing
the face gear which includes the handl e shaft, and for maintaining its
strength. Cenerally with spinning reels, designing to nmake them | i ghtwei ght
to el evate casting performance is inportant. 25 Further, it is also
| nportant to inprove corrosion resistance in order to prolong their

al1oys of high relative density {ABECAFECARION or Tn corroston fesiotance
2nd mor o BN, BERY: EARDSEAR [osi ot ance i s probl ematic. Therein,
consi derafion _has.been_given to using alum numalloys as a face gear
mat eri al ﬁﬁpﬂﬁégﬁéﬁ%ﬁﬁlghe face gear
The present invention relates to face gears, in
5 particular to face gears provided on the handle shaft of
spinning reels.
Background Art
Generally spinning reels have a reel main body, a rotor
supported for free rotation on the main body, and a spool
10 that peripherally winds on fish line, provided toward the
front of the rotor. The rotor rotates unitarily with a
pinion gear provided peripherally on the spool axle. The
spool shuttles back and forth by means of a level-wind
mechanism that is driven by an intermediate gear that meshes
15 with the pinion gear. The pinion gear meshes with a face
gear (master gear) provided on a handle rotation axle
{handle shaft) that is orthogonal to the pinion gear, and is
rotated by rotation of the handle. The face gear is usually
formed incorporated with the handle shaft. Conventionally
20 zinc alloys have been comparatively widely used as a
material for cheaply manufacturing the face gear which
includes the handle shaft, and for maintaining its strength.
Generally with spinning reels, designing to make them
lightweight to elevate casting performance is important.

25 Further, it is also important to improve corrosion
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to be lightweight, and further to using stainless steel 10 alloys as a
face gear material in order to inprove the corrosion resistance. Due to the
inferior strength of aluminumalloys conmpared to zinc al l oys, along with

i nferior manufacturing precision wherein die-casting or the like is to be
carried out, however, when utilizing alum num alloys 15 as a face gear
material, the strength and precision of the teeth of the face gears
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5 lightweight design difficult, and moreover improving
corrosion resistance is problematic.
Therein, consideration has been given to using aluminum
alloys as a face gear material for designing the face gear
to be lightweight, and further to using stainless steel
10 alloys as a face gear material in order to improve the
corrosion resistance. Due to the inferior strength of
aluminum alloys compared to zinc alloys, along with inferior
manufacturing precision wherein die-casting or the like is
to be carried out, however, when utilizing aluminum alloYs
15 as a face gear material, the strength and precision of the
teeth of the face gears deteriorates. Furthermore, while
stainless steel alloys are of better strength compared to
zinc alloys, owing to poor workability along with problems
generally in injection molding, it is difficult to improve
20 precision; when employing stainless steel alloys the
precision of the face gear teeth is liable to deteriorate.
It is an object of the present invention to provide for
a lightened-weight face gear while maintaining its strength

and precision.

25 Another object of the present invention is to provide



for inprovement of -corrosion resistance of a face gear while maintaining
its strength and precision. DI SCLOSURE OF THE | NVENTI ON A spi nni ng reel
face gear in connection with invention 5 1 is a gear provided on the
handl e shaft of the spinning reel, and is furnished with a circular plate,
and a tooth ring formed on the perineter of the circular plate of a
material different fromthe circular plate. Wth this face gear, because
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A spinning reel face gear in connection with invention
5 1 is a gear provided on the handle shaft of the spinning
reel, and is furnished with a circular plate, and a tooth
ring formed on the perimeter of the circular plate of a
material different from the circular plate. With this face
gear, because the tooth ring that is to be the meshing
10 portion is formed of a separate material from the circular
plate, it is possible to design a lightened face gear of
improved anti-corrosiveness, maintaining its strength and
precision, by manufacturing the circular plate with
lightweight materials and materials that are anti-corrosive,
15 and by manufacturing the tooth ring with materials by which
its strength and precision are maintainable.
A spinning reel face gear in connection with invention
2 is a gear set forth by invention 1, wherein the handle
shaft is formed unitarily with the circular plate. Herein,
20 since the handle shaft and circular plate are formed
unitarily, the number of parts is reduced, and the
manufacturing costs and assembly costs are decreased.
A spinning reel face gear in connection with invention
3 is a gear set forth by invention 1 or 2, wherein the

25 fabrication material of the circular plate is aluminum alloy



Its strength and precision are maintainable. A spinning reel face gear in
connection wth invention 2 is a gear set forth by invention 1, wherein the
handl e shaft is formed unitarily with the circular plate. Herein, 20

since the handl e shaft and circular plate are fornmed unitarily, the nunber
of parts is reduced, and the manufacturing costs and assenbly costs are
decreased. A spinning reel face gear in connection with invention 3 is a
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anti-corrosiveness; moreover, zinc-alloy or high-strength
5 synthetic-resin manufactured teeth make the maintenance of
strength and precision possible.
A spinning reel face gear in connection with invention
3 is a gear set forth by any of inventions 1 through 3,
wherein the tooth ring is formed on the perimeter of the
10 circular plate by a post-molded insert process. Herein, the
circular plate, in which if formed as a single body with the
tooth ring bending and warping are liable to occur,
depending on its weight and thickness, is specially
manufactured; and by making this a parent material, the
15 tooth ring can be formed by a post-molded insert process,
and therefore it is possible to heighten the precision of
the teeth further and to improve the meshing precision.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional view of a lateral portion
20 of a spinning reel in which an embodiment of the present
invention is adapted;
Fig. 2 is a cross-sectional vie of its rear face;
Fig. 3 is an elevation of a master gear;

Fig. 4 is a fragmentary cross-sectional view of the

25 master gear; and



5 synt hetic-resin manufactured teeth nmake the maintenance of strength
and precision possible. A spinning reel face gear in connection with
invention 3 is a gear set forth by any of inventions 1 through 3, wherein
the tooth ring is forned on the perineter of the 10 circular plate by a
post-nol ded insert process. Herein, the circular plate, in which if forned
as a single body with the tooth ring bending and warping are |iable to

occur, depending: on dt | | 2SSl €Gj+ fact.ured;
and by making tHE" S o A Yied VoSt Sl Vi L RERASINTC oy
a post - nol ' r , Qﬂ% erefore it is possible to heighten the
preci si on #&ﬁe@fe%tkﬁfaﬁﬁlﬁﬁesr ané}r{lo | nprove the neshing precision. BRI EF
DESCRI PTI JHE JBANNGS ig. 1 is a cross-sectional view of a |ateral
portion Zg\b‘g%a}ifa Spi nni Ng feel i n which an enbodi nent of the present

i nvention is adﬁpé %ixﬁ{ﬂlg %:ées.l. %hgﬁ?%fﬁé.orialin"ivﬁmi@(h iagns rear face;

5 embodiment of the present invention is adapted is provided

with a reel main body 2 furnished with a handle 1, a rotor 3
supported for spinning on the front portion of the reel main
body 2, and a spool 4 that winds on fish line and is
disposed on the front portion of the rotor 3.

10 The reel main body 2 has a body 2a, and a fastening
part 2b is formed on its upper portion for fastening the
spinning reel onto a fishing rod. The upper surface of the
fastening part 2b forms a mount 2c¢ that attaches to a
fishing rod. A rotor drive mechanism 5 for spinning the

15 rotor 3, a rotor braking mechanism 6 for braking the rotor
3, and a level-wind mechanism 7 for uniformly winding fish
line onto the spool 4 by shifting the spool 4 back and forth
along rotational axial core X, are provided in the interior
of the body 2a.

20 The rotor 3 comprises a cylindrical part 3a and
mutually opposing first and second arms 3b and 3¢ pfbvided
laterally of the cylindrical portion 3a. A boss 3f is
formed in the center of a front wall 3d of the cylindrical
part 3a, and has a through hole 3e through which a spool

25 axle 8 and a pinion gear 12 (described later) pass. A bail -
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ng. 3 is an elevation of a nmaster gear; Fig. 4 is a fragnentary
cross-sectional view of the 25 master gear; and 4 Fig. 5is an
enl arged cross-sectional .view of essential parts of a braking section.

[ Overal l

Structure] The spinning reel shown in Fig. 1 in which an 5

enbodi ment of the present invention is adapted is provided with a reel
body 2 furnished with a handle 1, a rotor 3 supported for spinning on the

front
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The spool 4 is disposed between the first arm 3b and
the second arm 3c of the rotor 3 and is attached to the tip
end of the spool axle 8. The spool 4 comprises a
line-winding trunk 4a peripherally onto which fishing line
is wound, a skirt 4b integrally formed on the rear of the
line-winding trunk 4a, and a flange 4c¢ fixed to the front
end of the line~winding trunk 4a. By means of level-wind
mechanism 7 the spool axle 8 is able to shuttle back and
forth.

The rotor drive mechanism 5 includes a handle shaft 10
to which the handle 1 is fixed, a master gear 11 employing a
face gear rotatable with the handle shaft 10, and a pinion
gear 12 meshed with the master gear 11.

The handle shaft 10, as shown in Figure 2, is disposed
transverse to the body 2a of the reel 2, and is supported
for rotation on bearings 13a and 13b.

The master gear 11 is formed unitarily with the handle
shaft 10. An axle body 14 extending from the handle 1 and
square in cross section is inserted non-rotatably into the
center the handle shaft 10. The axle body 14 is fixed by a
screw 16 which extends from a cap 15 attached to the side of
the body 2a. By this construction, the handle 1 is

detachable and moreover can be disposed on either the right
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spinning reel onto a fishing rod. The upper surface of the fastening part
2b forms a nmount 2c that attaches to a fishing rod. A rotor drive nmechani sm
5 for spinning the 15 .rotor 3, a rotor braking nmechanism®6 for braking
the rotor 3, and a |l evel-wind mechanism7 for uniformy wi nding fish Iine
onto the spool 4 by shifting the spool 4 back and forth al ong rotatlonal
axial core X, are prOV|ded in the interior of the body 2a. 20 The

rotor 3 cqﬂpsjb é/ldfnq{ﬂ e?ﬁ arﬁalﬁ?% r%t ually opposing first and

second arns c provi era e cylindrical portion 3a. A
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shaft 10, and a tooth ring 11b formed on the perimeter of

5 the circular plate 1lla of a material different from the
circular plate lla. As a fabrication material for the
circular plate 11la, aluminum alloy may be utilized in order
to lighten the design. Also, stainless steel alloy may be
utilized in order to improve anti-corrosiveness in the

10 design. As a fabrication material for the tooth ring 11b,
for maintaining strength and precision zinc alloy or those
high~-strength synthetic resins which are the so-called
‘engineering plastics” such as polyacetal and nylon resin,
may be utilized. Circumferentially spaced semi-circular

15 indentations 1lc are formed on the perimeter of the circular
plate l1lla, and teeth 11d that serve as the face gear are
formed terminally on tooth ring 11b. By the formation of
these indentations 1llc, the adhesiveness between the
circular plate 1la and the tooth ring 11b is improved, and

20 torque is reliably transmitted from the circular plate lla
to the tooth ring 11b.' The tooth ring 11b is formed
unitarily on the perimeter of the circular plate 1la by a
post-molded insert process, with the circular plate 1lla as a
base material. The pinion gear 12 is cylindrically formed

25 and is disposed beneath the handle shaft 10, along a



9 is provided for sw nging between the tip end of the first arm3b and the
tip end of the second arm 3c. The spool 4 is disposed between the first arm
3b and the second arm 3c of the rotor -3 and is attached to the tip 5

end of the spool axle 8. The spool 4 conprises a l'i ne-winding trunk 4a

peri pherally onto which fishing line is wound, a skirt 4b integrally forned
on the rear of the line-winding trunk 4a, and a flange 4c fixed to the
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fixed, a master gear enpl oying a gear
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handl e shaft 10, as shown 1 n |gure 2 T ansvers o t he body
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5 a brake 20 and a brake retaining mechanism 21 for retaining
the brake 20 in its braking state. The brake retaining
mechanism 21 has a pivot lever 22 pivotably supported by the
body 2a. The pivot lever 22 enables switching a later-
mentioned brake lever 30 between a braking position and a

10 braking release position, and moreover makes it possible to
maintain the brake lever 30 in the braking position.

The brake 20 is provided with a brake lever 30

pivotably supported by the body 2a, a brake main body 31
that is braked by the brake lever 30, and a one-way clutch

15 32 which operates to let the brake main body 31 rotate in
only the rotational direction of the rotor 3 in which line
is wound out.
| The brake lever 30 is pivotably supported on body 2a by
means of a support axle 33 in the boundary portion between

20 the body 2a and the fastening part 2b, and furthermore is
urged counter-clockwise in Fig. 1 by a not-shown urging
element. The brake lever 30 has a manipulation lever 30a
that extends in a curve from the support axle 33 diagonally
upward, and on the end which extends in a curve from the

25 support axle 33 diagonally downward brake operating portion



The master gear 11 is formed unitarily with the handl e 20 shaft 10. An
axl e body 14 extending fromthe handle 1 and square in cross section is
inserted non-rotatably i-nto the center the handl e shaft 10. The axl e body
14 is fixed by a screw 16 which extends froma cap 15 attached to the side
of the body 2a. By this construction, the handle 1 is 25 det achabl e and
nor eover can be di sposed on either the right 6 or left side of the reel
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cylinder 40 coaxially located along the inner peripheral
5 side of the rotor 3, a rotation cylinder 41 that supports
the brake cylinder 40 to be pivotable yet not able to
rotate, and a brake shoe 42 attached to the body 2a.
The brake cylinder 40 is of a cylindrical form having a
bottom. An end 40a of the outer peripheral surface of the
10 brake cylinder 40 is disposed between the brake shoe 42 and
the brake operation portion 30b of the brake lever 30. The
brake cylinder 40 has, in the central portion thereof, a
support surface 40c bent folding inward. The support
surface 40c is cylindrical. On the bottom surface 40b of
15 the brake cylinder 40 a cross-shaped engagement groove 43 is
formed. The engagement groove 43 extends to the end of the
support surface 40c.
The front end of the rotation cylinder 41 is rotated
unitarily by the one-way clutch 32 in the rotational
20 direction of the rotor 3 in which line is wound out, and is
supported so as not to respond to the rotor 3 torque during
winding; the rear end of the rotation cylinder 41 is
supported by the body 2a for rotation on a bearing 44. A
universal joint 45 is provided on the circumferential mid-

25 portion of the rotation cylinder 41 for supporting the



to lighten the design. Al so, stainless steel alloy may be utilized in order
to inprove anti-corrosiveness in the 10 design. As a fabrication
material for the tooth ring 11b, for maintaining strength and precision
zinc alloy or those high-strength synthetic resins which are the so-called
"engi neering plastics" such as polyacetal and nylon resin, may be utilized.
Circunferentially spaced sem -circular 15 I ndentations | 1c are forned on
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The pinion“gear 12 | spose neat h
theghandl g,808th $Pom®tA8%&ripheral surface of the rotation ring 45a

in cross formation. The engagement nubs 45b engage with the
engagement grooves 43; and in the supporting of the support
surface 40c by the rotation ring 45a, the brake cylinder 40
is supported non-rotatably yet pivotably on the rotation

10 cylinder 41.

A pair of spring receiving rings 46 is disposed on
either side of and in contact with the rotation ring 45a.
Between the right spring receiving ring 46 and the bearing
46 and between the left spring receiving ring 46 and the

15 one-way clutch 32 conical coil springs 47 are disposed in a
compressed state for maintaining the end of the brake
cylinder 40 in a predetermined attitude in which the rim of
the brake cylinder 40 does not contact the brake shoe 42 and
the brake operation portion 30b of the brake lever 30.

20 Accordingly, since the brake cylinder 40 is supported
non-rotatably yet pivotably on the rotation éylinder 41 that
the brake cylinder 40 tilts into the position indicated by
the double-dotted broken line in Fig. 2 when the brake is
applied by the brake lever 30. However, since the brake

25 cylinder 40 is pivotably supported on the rotation cylinder

¥
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7 | ongi tudi nal direction orthogonal to the handle shaft 10. The front
portion 12a of the pinion gear 12 passes through the center of the rotor 3,
extending toward the spool 4. The rotor braking mechanism6 has, as shown
in Fig. 1, 5 a brake 20 and a brake retaining mechani sm 21 for _
retaining the brake 20 in its braking state. The brake retaining nechani sm
21 has a pivot |lever 22 pivotably supported by the body 2a. The pivot |ever
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exert influence on the rotation of the rotor 3 or to bring
5 about rotational drag.

The one-way clutch 32 is an outer-race free type in
which an outer race is fixed to the cylindrical portion of
the rotor 3, and an inner race is fixed to the peripherally
on the end of the rotation cylinder 41. The one-way clutch

10 32 transmits torque to the rotation cylinder 41 only in the
direction the rotor 3 is rotated in winding out line.
Therefore, when the rotor 3 is rotated in the winding-out
line direction, the rotation cylinder 41 rotates and braking
by the brake mechanism 6 is possible. On the other hand,

15 when the rotor 3 is rotated in the line-winding direction,
the rotation cylinder 41 does not rotate and braking by the
brake mechanism 6 is not possible.

The level-wind mechanism 7, as shown in Figs. 1 and 2,
is a mechanism for shifting the spool 4 in a back and forth

20 direction by shifting the spool axle 8 fixed to the center
of the spool 4 in the same direction. The lével-wind
mechanism 7 has a spiral axle 51 disposed beneath the spool
axle 8, a slider 52 that shifts back and forth along the
spiral axle 51, and an intermediate gear 53 fixed to an end

25 of the spiral axle 51. The spiral axle 51 is disposed

11



15 32 which operates to |let the brake main body 31 rotate in only the
rotational direction of the rotor 3 in which line is wound out. The brake
lI'ever 30 is pivotably supported on body 2a by neans of a support axle 33 in
t he boundary portion between 20 the body 2a and the fastening part 2b,
and furthernore is urged counter-clockwise in Fig. 1 by a not-shown urging
el ement. The brake | ever 30 has a manipulation | ever 30a that extends in a

curve [ RS BIPRY Lkt AL Sl ' Itardil PR AN Wy
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body 31 h%%ri%ieﬁgp%% k%eF% irgl %x&%9§i. The slider 52 is fixed to
the rear end of the spool axle 8. The intermediate gear 53

5 meshes with the pinion gear 12.

[Reel Operation and Action}

When casting, the bail 9 is flung toward the line
release position and the fishing rod is swung out, and the
fishing line wound on the spool 4 is wound out.

10 When the fishing line is to be reeled in, the bail 9 is
put back into the line-winding position. When the handle 1
is rotated in this situation, the torque is tramsmitted to
the pinion gear 12 through the handle shaft 10 and the
master gear 11. Since zinc alloy or high-strength synthetic

15 resin likewise as is conventional is used in the tooth ring
11b of the master gear 11, in transmitting torque from the
master gear 11 to the pinion gear 12, their strength and
precision are maintained. Moreover, since aluminum alloy or
stainless steel alloy is used in circular plate 1lla it is

20 possible to design for lightening or improvement in
anti—corrosiveﬁess.

Torgque transmitted to the pinion gear 12 is transmitted
to the rotor 3 through the front portion 12a of the pinion

gear 12. Herein, since the rotor 3 rotates in the line

25 winding direction, due to the one-way clutch 32 the torque,

12



cylinder 40 coaxially located along the inner peripheral 5 side of the
rotor 3, a rotation cylinder 41 that supports the brake cylinder 40 to be
pi votabl e yet not able to rotate, and a brake shoe 42 attached to the body
2a. The brake cylinder 40 is of a cylindrical formhaving a bottom An end
40a of the outer peripheral surface of the 10 brake cylinder 40 is

di sposed between the brake shoe 42 and the brake operation portion 30b of

t he brake Iever der 40, the centr.al portion
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5 shifts back and forth in the longitudinal direction.

When the rotor 3 is reversed to play a fish, the pivot
lever 22 is swung 45 degrees to the left into the braking
release state. In so doing, the brake lever 30 is restored
into the braking release position by the (not shown) urging

10 element. The brake lever 30 is manipulated in this
situation to play out a fish. If the fishing line is tugged
gy a fish, reversing the rotor 3, as stated before, the
tdrque is transmitted to the rotation cylinder 41 through
the one-way clutch 32, and further is transmitted through

15 the universal joint 45 to the brake cylinder 40, whereby the
brake cylinder 40 rotates unitarily with the rotor 3. Then,
when the brake lever 30 is pivoted in the direction opposite
arrow A in Fig. 1, the brake operation portion 30b presses
on the inner periphery of the end 40a of the outer

20 peripheral surface of the brake cylinder 40, tilting the
brake cylinder 40 into the position indicated by the do&ble—
dotted broken line in Fig. 5, compressing the outer
periphery of the end 40a of the outer peripheral surface
against the brake shoe 42. This results in a braking action

25 on the rotor 3 in reversing.
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minding; the rear end of the rotation cylinder 41 is supported by the body

2a for rotation on a bearing 44. A universal joint 45 is provided on the
circunferential md- 25 portion of the rotation cylinder 41 for
supporting the 9 support surface 40c. The universal joint 45 has a

rotation ring 45a forned on the circunferential surface in a segnental
sphere surface and screwed onto the rotation cylinder 41, and four round
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Therein, further, since the brake cylinder 40 is pivotably
5 supported on the rotation cylinder 41 by the universal joint
45, the force does not act on the pinion gear 12 so as to
put it out of whack, and there is no drag on the rotation of
the rotor 3. Since an outer-race free type one-way clutch
32 is utilized, the higher the spinning speed is, both
10 reversing and spinning at high-speed the rotation of the
rotor 3, the more the action during the onset of braking is
stable.
When the fishing spot is moved or the reel is stored,
the pivot lever 22 is pivoted from 45 degrees to the left to
15 45 degrees to the right, pivoting the brake lever 30 into
the braking position.
{Other Embodiments]
(a) In the above-mentioned embodiment, the circular
plate 1la of the master gear 11 is of aluminﬁm-alloy or
20 stainless steel-alloy, and the tooth ring 11b is of zinc-
alloy or high-strength synthetic-resin manufacture; the
present invention, however, is not limited by these, and
such metals as titanium alloys that are lightweight and in
which the anti-corrosiveness is high may be utilized for the

25 circular plate 1la in order to lighten it and design for

14



A pair of spring receiving rings 46 is disposed on either side of and in
contact with the rotation ring 45a. Between the right spring receiving ring
46 and the bearing 46 and between the left spring receiving ring 46 and the
15 one-way clutch 32 conical coil springs 47 are disposed in a.
conpressed state for maintaining the end of the brake cylinder 40 in a
predeterm ned attitude in which the rimof the brake cylinder 40 does not

Cever 30, SPESUERSRE i it S e L Y GRSRTL P EReRES | REs Pl el ppor t
non- oL 2t sl ek L9 RRLY O e LRLAL! 300 AL WL Sl haf T Bk
since the S AL HAE TR0 G 1de T Lo bl y “supported on the rotation
cylinder 10 (b) Although in the above-mentioned embodiment, the
5 master gear 11 and the handle shaft 10 are integrated, they
may be separate members also.
(c) The present invention is not limited to a spinning
reel face gear put onto a brake lever, but also may be
applied to front-drag type or rear-drag type spinning reels
10 or to other spinning reels.
(d) The tooth ring may be manufactured by cutting work.
The cutting work may be done either before joining or after
joining to the circular plate.
(e) The tooth ring may be formed by molding and the
15 teeth shape may be rectified post-molding with a tool known
as a pinion cutter. Generally, pinion cutters are utilized
which have the same form as the companion pinion gear to be
meshed with, and by shifting the meshing position of the
cutter from its regular position, teeth rectification known-
20 as crowning or relieving is carried out on the surface of
the face gear; howevér, on the cuttef itself the teeth may
be rectified beforehand so as to-get the face gear into such
form.
[Industrial Applicability]

25 With a spinning reel face gear in connection with the

15



41, when braking the rotation cylinder 41 and the pinion gear 12 are not

| i able to being acted upon by the bending nonent or to being put out of
whack, nor are they liable to exert influence on the rotation of the rotor
3 or to bring 5 about rotational drag. The one-way clutch 32 is an
outer-race free type in which an outer race is fixed to the cylindrical
portion of the rotor 3, and an inner race is fixed to the peripherally on

St S BT R e T
d f d i h
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(he oSk REURALHAGcks HO5ahObecBbEC OGR4 e BRLATE ot

not rotat g.apd,Rr dibPdvld LREi2EBEEHTGRARLS Rakft22hiRGSELY! ©

5 strength and precision, by manufacturing the circular plate
with lightweight materials and materials that are
anti-corrosive, and by manufacturing the tooth ring with
materials by which its strength and precision are

maintainable.
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The | evel

shifting
spool axl

-wi nd nmechanism 7, as shg\ﬂmnmzlmlumllmfi , 1s a mechanismfor
the spool 4 in a back an ecti op~Ryshifiing. the

e 8 fixed to the center of*tHe 4po8l # ih the shFHISISHEET HAS.BEENE

| evel -wi nd mechanism 7 has a spiral axle 51 disposed bengath mﬁpigggpl

8, a slider 52 that shifts back and forth al ong the-spira—axte-S5tr—anrd-a

axl|

e

I ntermedi ate gear 53 fixed to an end 25 of the spiral axledS; The o
spi ral S e parallel to the spool axle 8 and is rotatably
supportedhﬁyétﬁe Bgéia%a gEurther screM/grooves 51a are fornmed on the

d h d of
Phe Spool axl e18. igﬁé%n?ﬁﬁmg%%%t Figeolgeds oty 4 sesbd e roar end of
pEB&iabao8n2RHle ihhtL ghggtc%§t'n%pfﬂki&gméeéilf%gﬂﬁgi fﬁg?”d

12. [Reel
the |ine

10

15

a circular plate; and

a tooth ring formed on the perimeter of said circular
plate of a material different from said circular plate.

2. The spinning reel face gear set forth in claim 1,
said handle shaft being formed unitarily with said circular
plate.

3. The spinning reel face gear set forth in claim 1 or
2, wherein fabrication material of said circular plate is
aluminum alloy or stainless steel alloy, and fabrication
material of the tooth ring is zinc alloy or synthetic resin.

4. The spinning reel face gear set forth in any of
claims 1 through 3, said tooth ring being formed on the
perimeter of said circular plate by a post-molded insert

process.
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rel ease position and the fishing rod is swng out, and the fishing |ine
wound on the spool 4 is wound out. 10 When the fishing line is to
be reeled in, the bail 9 is put back into the |ine-w nding position. Wen
the handle 1 is rotated in this situation, the torque is transmtted to the
pi nion gear 12 through the handle shaft 10 and the naster gear 11. Since
zinc alloy or high-strength synthetic 15 resin likewse as is

conventi on S#@Q ed in the tooth ring | 1b of the master gear 11, in
transmtti %ﬁe fromthe master gear 11 to the pinion gear 12, their

o ens " corPAgRS A N gl Lo VR VBTN,
;?Z'nEPn- tre é‘%lé%@'f}?n%%%%”% 19 02 ARIPPEY BRESE: SRTT Gugn the
h 12 N . in. s 3
n the 11 redBe? fedia AREATHE IR i B wRAF A 52 he

torqge, manufactured of zinc alloy that is formed by a post-molded

insert process on the perimeter of the circular plate 1la,

which is manufactured of aluminum alloy.
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12 as stated before, is not transmtted to the rotation cylinder 41.

Mor eover, when the pinion gear 12 rotates, the rotation is transmtted to
t'he | evel -wi nd nechani sm 7 by neans of the internediate gear 53, and the
spool axle 8 5 shifts back and forth in the |ongitudinal direction.
When the rotor 3 is reversed to play a fish, the pivot lever 22 is swng 45
degrees to the left into the braking Tﬁgsase state. In so doing, the brake
| ever 30 is restored into the braking ease position by the (not shown)
urging 10 el ement. The brake lever 30 is manipulated in this situation
to play out a fish. If the fishing line is tugged by a fish, reversing the
rotor 3, as stated before, the torque is transmtted to the rotation
cylinder 41 through the one-way clutch 32, and further is transmtted
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15 the universal joint 45 to the brake cylinder 40, whereby the brake
cylinder 40 rotates unitarily with the rotor 3. Then, when the brake |ever
30 is pivoted in the direction opposite arrow Ain Fig. 1, the brake
operation portion 30b presses on the inner periphery of the end 40a of the
outer 20 peri pheral surface of the brake cylinder 40, tilting the brake
cylinder 40 into the position indicateﬁgy t he doubl e- dotted broken |ine
in Fig. 5, conpressing the outer perip r§30f the end 40a of the outer

peri pheral surface against the brake shoe 42. This results in a braking

action 25 on the rotor 3 in reversing. 13 By addi ng or reducing the
force put on the brake lever 30, it is possible to adjust the braking force
at will by adjusting the amount by which the rotor 3 is reversed.

FIG. 2
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Therein, further, since the brake cylinder 40 is pivotably 5 supported
opn the rotation cylinder 41 by the universal joint 45, the force does not
act on the pinion gear 12 so as to put it out of whack, and there is no
drag on the rotation of the rotor 3. Since an outer-race free type one-way
clutch 32 is utilized, the higher the spinning speed is, both 10

reversing and spinning at high-speed thgé;qsation of the rotor 3, the nore
the action during the onset of braking is‘stable. Wen the fishing spot is
noved or the reel is stored, the pivot lever 22 is pivoted from 45 degrees
to the left to 15 45 degrees to the right, pivoting the brake |ever 30
into the braking position. [Qher Enbodinents] (a) In the above-nentioned
enbodi ment, the circular plate 1la of the master gear 11 is of

al um numal l oy or 20 stainl ess ste?#- | oy, and the tooth ring 11b is
of zinc- alloy or high-strength synthe '4??#5' manuf acture; the

11¢ 11b




present invention, however, is not limted by these, and such netals as
ti.taniumall oys that are lightweight and in which the anti-corrosiveness is

high may be utilized for the 25 circular plate 11a in order to lighten
it and design for 14 i nprovenent in anti-corrosiveness. Further, other
alloys that readily maintain strength and the precision nmay be utilized the
tooth ring 11b. (b) Although in the above- ti oned enbodi nent, the 5
master gear 11 and the handl e shaft 10 a it egrated, they may be separate

menbers al so. (c) The present invention is not limted to a spinning reel
face gear put onto a brake lever, but also nay be applied to front-drag
type or rear-drag type spinning reels 10 or to other spinning reels.
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(d) The tooth ring may be manufactured by cutting work. The cutting work
may be done either before joining or after joining to the circular plate.
(e) The tooth ring may be forned by nol ding and the 15 teeth shape may
be rectified post-nolding with a tool known as a pinion cutter. Cenerally,
pinion cutters are utilized which have the same formas the conpanion

pi nion gear to be nmeshed with, and by sh$%y$?g the nmeshing position of the
cutter fromits regular position, teeth fication known 20 as
crowning or relieving is carried out on the surface of the face gear;
however, on the cutter itself the teeth may be rectified beforehand so as
to get the face gear into such form [Industrial Applicability] 25

Wth a spinning reel face gear in conanﬁkgP Egth the 15
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< Tormed of o separate material from tne ci rANMMIRIEHIIIIITS "ods ol To

design a tightened face gear of inproved anti-torodi v&ness,*

mai nt ai ni ng

its 5 strength and precision, by manufacturing the circular plate with

| i ghtwei ght materials and materials thati7are anti-corrosive,

and by

manuf acturing the tooth ring wwth materials by which its strength and
preci sion are naintainable. 16 -17- CLAIMS 1 A spinning reel face
gear, being a face gear provided on the handl e shaft of a spinning reel,

conpri si ng: CLAIMS

1. A spinning reel face gear, being a face gear provided on the handle shaft of a

spinning reel, comprising:

a circular plate made of a first material, said circular plate formed with a

circular outer perimeter; and

an annular gear tooth ring fixed to said circular outer perimeter of said

circular late, said annular gear tooth ring formed of a fabrication material different

from said first material of said circular plate, said annular gear tooth ring being

formed with gear teeth, said plurality of gear teeth formed completely of said

fabrication material.

2. The spinning reel face gear set forth in claim 1, said handle shaft being formed

unitarily with said circular plate.

3. The spinning reel face gear set forth in claim 1 or 2, wherein first material of said

circular plate is aluminum alloy or stainless steel alloy, and said fabrication material of said

annular gear tooth ring is zinc alloy or synthetic resin.

4, The spinning reel face gear set forth in any of claims 1 through 3, said annular gear

tooth ring being formed on the perimeter of said circular plate by a post-molded insert

process.

5. The spinning feel face gear set forth in any of claims 1 or 2, wherein said fabrication

material forming said annular gear tooth ring is a corrosion resistant material.
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a circular plate made of al uminum alloy or sum"wﬂﬂl"ﬁ ’ﬁﬂ“ | oy said
circular plate fornmed with a circular outer annul ar gear
tooth ring formed on the outer porineter of sai d ctrcll & pl ate, said
annul ar gear tooth ring being formed with gear teeth, said annular tooth

ring being made of zinc alloy or synthetic resin. 2. The spinning reel
face gear set forth in claiml, said handle shaft being forned unitarily
with said circular plate. 3. The spinning reel face gear set forth in

any of clainms 1 through 3, said annular gear tooth ring being forned on the
outer perineter of said circular plate by a post- nolded insert process.

-17-

1. A spinniog reel face gear, being a face gear provided on the handle shaft of a
spinning reel, comprising:

a circular platc made of aluminum alloy or stainless steel alloy, said circular plate
formed with a circular outer perimeter; and

an annular gear tooth ring formed on the cuter perimeter of said circular plate, sajd
annular gear tooth ring being formed with gear teeth, said annular tooth ring being made of

zine alloy or synthetic resin.

2. The spinning reel face gear set forth in claim 1, said handle shaft being

formed unitarily with said circular plate.

3. The spinning recl face gear set forth in any of claims 1 through 3, said
annular gear tooth ring being formed on the outer perimeter of said circular plate by a post-

molded insert process.
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