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| NCOVPATI BLE METALLI C MATERI ALS BACKGROUND OF THEI

A Field O The Invention 5 The present invention \5§)§t es to
an assenbly and in particular to an assenbly nmade up o

plurality of parts made of materials having non-conpatible

I oni zati on characteristics. The assenbly may be used in a variety
of mechani s such as fishing reels and bjcycle rel ated -10 mechani sms.
B. Description O The Rel ated Art Fishing reels that are
configured to pernruofetaRnINVENTION a fishing rod for winding a fishing
line may be divided into three general categories of reels:

spi nni ng reel syecHakPCALIRYBERBRE P fﬁ@bﬁPA@f'ﬂLﬁnﬁE‘?AﬁﬁﬂC beattREAL.SE! S.
Such fishing reels usually include a reel main body to be

nmount ed onto a (o] F§Eﬁﬁ unted on the reel main
body for mﬁndlﬁétge??gﬂPngF ?ﬁg n the doubl e

A, Field Of The Invention
5 The present invention relates to an assembly and in
particular to an assembly made up of a plurality of parts
made of materials having non-compatible ionization
characteristics. The assembly may be used in a variety
of mechanisms such as fishing reels and bicycle related
10 mechanisms.
B. Description Of The Related Art
Fishing reels that are configured to be mounted on
a fishing rod for winding a fishing line may be divided
into three general categories of reels: spinning reels;
15 double bearing reels; and one-sided beariﬁg reels. Such
fishing reels usually.include a reel main body to be
mounEed onto a fishing rod, and a spool mounted on the.
reel main body for winding a fishing line. In the double
bearing reels and the one-sided bearing reels and spool
20 are rotatably supported by the reel main quy.“ Also, in
the spinning reels, a Spool is configured to move along

an axis of the spool in forward and backward directions

-~

and is mounted onto the reel main body. Portions of the
:reel main body, the spool or the like of the fishing reel

». 25 of'each of the above mentioned types of fishing reels are



bearing reels and the one-sided bearing reels and spool 20 are
rotatably supported by the reel main body. Also, in t he spinni ng
reels, a spool is configured to nove al ong an axis of the spool in
forward and backward directions and is mounted onto. the reel main
body. Portions of the reel main body, the spool or the |ike of the
fishing reel 25 of each of the above nentioned types of fishing reels

are . -2-  .2- general ly made of an
al umi num al l oy, a synthetic resin, or the like, for the weight

reducti on pur gssesally made of amp@liushisust alHevvard SYSLRSHENTSSE Pon
bi cycles are simlarly nmade of materials such as: alum numalloys; 5
synt heti c resiors,the Itile | ifox; the wdightumssketdfon purpas@$uci ng t he
overal | wei ght thereof. The synthetic-resin-made parts can be
manuf act ur ed Porexipeass ofelktheandravas| nghhanight andbacycilasrafere
advant ageous for reducing the overall weight of fishing 10 reel s and
bi cycl e parts.gindovevief msdsof asteriads paldls as: aluminum alloys;

5 synthetic resins, or the like, for the purpose of

reducing the overall weight thereof.

The synthetic-resin-made parts can be manufactured
inexpensively and are lightweight and are therefore
advantageous for £éducing the overall weight of fishing

10 reels and bicycle parts. However, such resin-made parts
have a small bending elastic modulus. Theréfore, if the
rigidity is to be maintained, the thickness of the part
must be large and thus the overall weight of the part is
increased. Further, it is difficult to obtaiﬁ surface

15 textures of the part which provide a desirable touch-
feeling and difficult to provide a high grade appearance
from such resin-made parts..

Aluminum-alloy-made parts are more expensive and
larger in weight than the resin-made part, but the

20 bending elastic modulus thereof is larger than that of
the resin-made part. Therefore, the small thickness can
be attained more easily than the resin-made part, and
further an excellent touch-feeling and high grade

appearance .can be obtained easily. However, the bending

25 elastic modulus is not as large as other metals such as



have a small|l bending el astic nodul us. Therefore, if the rigidity is
to be maintained, the thickness of the part nmust be | arge and thus
the overall weight of the part is i ncreased. Further, it is difficult
to obtain surface 15 textures of the part which provide a desirable

t ouch- feeling and difficult to provide a high grade appearance
fromsuch resin-nmade parts. Al um num al | oy-made parts are nore
expensi ve and | arger in weight t Hadr t he resin- made part, but the 20
bendi ng el astic nodul us thereof is larger than that of t he

resi n-made pardgteelheraafdries Suffigiridt thiigdldiess igamo be maimeadiedi,ned nore
easily than the resin-nmade part, and further an excell ent

touch-feeling @pd dHiBkiBFHOF the paARPIANIR eddd relilgi Nedgeasindy .
However, the bending 25 elastic nodulus is not as |large as other netals

such as . the resultant weight is large. -3 steel, and if
sufficient rigidity 1s to be nalntal ned, the thickness of the part
must be undeSirablyIEQEQEC%QQeivable to use a magnesium alloy, which
5 is small in weight and high in rigidity, for these parts.
However, it is difficult to use the magnesium alloy for
all of the parts because magnesium alloy is expensive,
lacks adequate strength, etc. For this reason, other
materials are increasingly being sought to use in
10 manufacturing parts. Further, if a part made of
magnesium-alloy is used in combination with the parts of
other materials, there is a possibility that electrolytic
corrosion may occur on the magnesium-alloy-made part due
to the contact with the parts of the other materials. The
15 electrolytic corrosion due to contact between two metals,
for instance, iron parts with magnesium parts, is a
result of incompatible ionization characteristics of the
two materials. Specifically, the ionization energy of
specific metals are such that some metals corrode when in
20 contact with metals with an ionization energy that is not
compatible.
SUMMARY Of THE INVENTION
An object of the present invention is to prevent
electrolytic corrosion on a magnesium-alloy-made part

25 even if the magnesium-alloy-made part is used in



the resultant weight is |arge. I't is conceivable to use a
magnesi um al |l oy, which 5 iIs small in weight and high in rigidity, for

t hese parts. However, it is difficult to use the magnesium alloy for
all of the parts because nagnesium all oy is expensive, | acks adequate
strength, etc. For this reason, other material s are increasingly
bei ng sought to use in 10 manuf acturing parts. Further, if a part nade
of magnesi umalloy is used in conbtnation with the parts of

other materials, there is a possibility that electrolytic corrosion
may occur on tdvenbiagteison wisdi qyartes engdiy toflwrher materd dlise widiit act wi t h
.the parts of the other materials. The 15 el ectrolytic corrosion due to

contact betweeihdoMpd®ildls,ionizatidolcHaidciwGstdia parts with magnesi um
parts, is a result of inconpatible ionization characteristics of the

two materials. Specith galdo¥dahnike h&%h?%hboﬁséﬁéﬁgbfoihe preseﬁﬁecific
netals are such that sone netals corrode when in 20 contact with nmetal s

with an ionizat] 154 9Y;4 t [.Ss mat ) : E@HMNARY OF
THE | RVENT! O L EheT6E Da I‘%né%%lflec oa}ssf%ne]blr})l? gsentd#gnsseantfulorrf’ § P prevent

| r ol i r i on_on nesi [ 1 -
el ectro %t ¢ Cn?aéeo Sof) aomag:‘}inerré51 esamya ar? armsdeec r?é tpart made of an

aluminum alloy, which is in direct contact with the first
part and mounted to the first part. |

Preferably, the first part is a line winding spool
for a fishing reel, and the second part is a spool shaft

10 mounted to the spool.

In accordance with another aspect of the present
invention; a mechanical assembly includes a first part
made of a magnesium alloy and second part made of a first
metal having an ionization energy that is smaller than

15 the ionization energy of the magnesium alloy. The second
part is mounted to the first part. A third part made of
a second metal, having an ionization energy that is
smaller than the magnesium alloy and larger than the
ionization energy of the first metal, is in direct

20 contact with the first part and is interposed between the
first part and the second part.

Preferably, the second metal is one of the
following groups of metals: aluminum alloys and zinc

alloys.



25 even if the magnesiumall oy-made part 'is used in

-4- conbination with parts nade of other materials with

i nconpati bl e ionization characteristics. I n accordance with one
aspect of the present i nvention, a nechanical assenbly includes a
first part 5 made of a magnesium all oy and a second part nade of an
alum numalloy, which is in direct contact with the first part and
nounted to the first part. Preferably, the first part is a line
wi ndi ng spool for a fishing reel, and the second part is a spool
shaft 10 mount eIint actbedapoel with another aspeciccef dade ©N#INGNOL her
aspect of the present I nvention, a nechanical assenbly includes a

first part  jnventadm,Ohezhamdeadl disably andladesnd farstnpdetomadefirst
metal having an ionization energy that is smaller than 15 t he

i oni zati on englEgy, ﬁ%g%%%l%ﬁg%ﬁib&”bih!stecghﬁ $RE@NBade of aPAktals
nmounted to the first “part. thitd part nade of
having an ionization energy that is smaller than the
5 ionization énergy of the magnesium alloy. The second
part is coupled to the first part. A third part made of
an insulating material. The third paft is in direct
contact with the first part and is interposed between the
first part and the second part.
10 Preferably, the second part is made of a stainless
steel.
Preferably, the second part is made of titanium or
a titanium alloy.
Preferably, the first part is a spool for a fishing
15 reel, the second part is a spool shaft mounted to the
spool, and the third part is a cylindrical sleeve
interposed between the first part énd the second part.
Preferably, the first part is formed by an
injection molding process.
20 Preferably, the first part is formed using a die-
casting molding process.
Preferably, a metal oxide film is formed on a
surface of the first part, the metal oxide film being

exposed to ambient air.



a second netal, having an ionization energy that is smal l er than the

magnesi um al |l oy and | arger than the Il oni zation energy of the first
nmetal, is in direct 20 contact with the first part and is interposed
bet ween t he first part and the second part. Preferably,
the second netal is one of the foll owi ng groups of netals: alum num
all oys and zinc al | oys.

-b5- In accordance with anot e~ aspect of the present

i nvention, nechanical assenbly includes a first part made
magnesi um al | oy andPzee ey paa tfikldedfagentetis 1nsert€ﬁ3a\}?qug’e£{1

i oni zation energy that is snmaller than the 5 I oni zation energy of the
magnesi um al | agjacéhe smesndf the fpast partouphedseoonﬂeparts@n%aihe A
third part made of an insulating material. The third part is in

di rect gpntacpawtth the first part and is interposed between the

first part and the second part.
Preferably, the filling agent is a liquid

5 injectable using a capillary phenomenon.
Preferably, the filling agent is a liquified
adhesive agent which solidifies after being insertion.
Preferably, the mechaﬁical assembly is a fishing
reel assembly configured for mounting to a fishing rod
10 for winding a fishing line.
Preferably, the mechanical assembly is a bicycle
mechanical device mounted to a bicycle.
Preferably, the fishing reel includes a reel main
body mounted onto the fishing rod, the reel main body
15 defining the first part. Further, a spool is mounted
onto the reel main body for winding the fishing line
therearound, the spool defining the second part.
Preferably, the fishing reel is a double bearing
;eel in which the spool is mounted onto sides of the reel
20 main body so as to be rotatable about an axis of a
_ direction intersecting an axial direction of the fishing
rod.
Preferably, the fishing reel includes a reel body

having a casing portion supporting the spool and a rod



10 Preferably, the second part is nade of a stainless st eel .

Preferably, the second part is made of titaniumor a titanium all oy.
Preferably, the first part is a spool for a fishing 15 reel, the second
part is a spool shaft nounted to the spool, and the third part is a
cylindrical sleeve I nt erposed between the first part and the second
part. Preferably t he flrst art is formed by an
i njection nmolding process. Preferably, the first part is forned
using a die- castin LN (o]} bly, a
motar oxide fiaHa R mEEs 4O Eiura iy wikh f‘%l%est‘{aegl $the netal
oxi de fllnlbelng exp osed to anpient air
- 6- PO k92y NG, aalaaqlmx?wgl%e?ﬁmcmab%eﬁw et vidin reel
adj acent onesjgfdthe first part, the second part and the

oay .

Preferably, the mechanical assembly is a crank

5 assembly from a bicycle.

In the present invention, since the first part made
of the magnesium alloy contacts the second part made of
the aluminum alloy, electrolytic corrosion hardly occurs
even though these parts are directly contacted with each

10 other. This is because the ionization energy of each
metal is such that there is little likelihood of a
reaction between the two metals. Hence, the two metals
are compatible with one another having ionization
characteristics that are compatible.

15 With the present invention being applied to a
fishing reel, where the first part is a line winding
spool for a fishing reel, and the second part is a spool
shaft mounted to the spool, it is possible to construct
the fishing reel with a reduced thickness and reduced

20 weight while maintaining rigidity. Further, it is

. unlikely that the spool will uﬁdergo electrolytical
corrosion since the spool.shaft is made of an aluminum
alloy that is close in ionization energy to the magnesium
alloy.

25 In the aspect of the present invention where the



third part. Preferably, the filling agent is a liquid 5

I njectable using a capillary phenonenon. Preferably, the
filling agent is a liquified adhesi ve agent which solidifies after
bei ng i nsertion. _Preferably, the nmechanical assenbly is a
fishing reel assenbly configured for nounting to a fishing rod 10
for wnding a fishing line. Pgeferably, the nechanical assenbly
is a bicycle mechani cal device nmounted to a bicycle

the 1 ohi ng o ERcbAts! B8 madt B0 S 1ERRR ey i o g er, oo
Further, a spoo 1S nD

fishing line 18 ?ﬂg?gﬁf%uEhattF%e gb%gedé$$%|ﬁgif %%%%%g E;p?lng the

Preferably, the fIShlf reel is a double bearin reel in which the
spool is nount84eEHES §F6%§1 ofO¥rresieR| evep Lf %%?nf%%%9 R u e (Rt
rot at abl e about, an axis of a direction intersecting an axial
direction of tHaefpagpagium alloyed, Preferably, the fishing

reel includes a reel body havi ng a casing portion supporting the
spool andc a rod In the aspect of the present invention where the

third part made of the insulating material interposed
between the first part and the second part, the first
part and the second part are electrically insulated from
each other. Therefore, electrolytical corrosion is
10 uhlikely.
| In.the aspect of the present invention where the
first part is obtained by an injection molding process, a
Thixomolding™ process may be used. As a result, the
first part can be manufactured without the deficiency and
15 breakage associéted with reduced thickness. Therefore,
the first part can be reduced in thickness and weight
while being maintained in rigidity sufficiently.
In the aspect of the present invention where a
metal oxide film is formed on a surface of the first part,
20 the first part may be exposed to an ambient air. In this
case, the anti-corrosion properties of the first part
made of magnesium alloy are enhanced. Therefore, the
part will last longer improving the overall life of the
device using the first part.

25 In the aspect of the present invention where a



-7- attaching portion forned integrally with the casing

portion, and a lid portion renovably fixed to the reel body.
Preferably, the nmechanical assenbly is a crank 5 assenbly froma

bi cycl e. In the present invention, since the first part nmade

of the magnesium alloy contacts the second part nade of t he al um num
alloy, electrolytic corrosion hardly occurs even though these parts
are directly contacted with each 10 -Gther. This is because the

i oni [ .qY . of h, .. . . 1. h h is littl

| Tkel 1 hood of ta 1118 S8EAr. ds, nsdEideh 1hn0 Ehs Akt CLRBRRCe: RY Hh
t al tibl i th t her havi ioni zati

met al s areﬁgggggé) e W on% anot her aV|p? ioni zati on

characteri sti E&8%t 0%}, the) gnti-corx B PREPEFEYe BT Rfent i on
being applied to a . fishing reel, where the first part is a line

wi ndi ng furfhsr AgPreviedshi ng reel, and the second part is a spoo
shaft nounted to the spool, it is possible to construct

In the aspect of the present invention where the
5 parts may be used in a bicycle assembly, the corrosion of
the mechanism in the bicycle is ﬁnlikely to occur evén if
the magnesium alloy is used for albicyéle part assembly.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a top view of a double bearing reel that
10 employs one embodiment of the present invention;
Fig. 2 is a cross-sectional &iew of the double
bearing reel depicted in Fig. 1;
Fig. 3 is a cross-sectional view of a portion_of
the spool and surrounding structure of the double bearing
15 reel depicted in Fig. 2, on an enlarged scale;
Fig. 4 is part cross-sectional, part cutaway side
view of the double bearing reel taken along the line
IV - IV in Fig. 2;
Fig. 5 is a cross-sectional side view similar to
20 Fig. 4, with various elements removed to provide greater
clarity;
Fig. 6 is a cross—éectional side view similar to
Figs. 4 and 5, showing a front cover in a closed
position;

25 Fig. 7 is a cross-sectional side view similar to



the fishing reel with a reduced thickness and reduced 20 wei ght while
mai ntaining rigidity. Further, it is unli kely that the spool wll
undergo el ectrol yti cal corrosion since the spool shaft is made of an
al um num alloy that is close in ionization energy to the nagnesi um
alloy. 25 In the aspect of the present invention where the

- 8- ' third part is made of an alum numalloy or a zinc all oy,

it is unlikely that the first part wll wh@ergo el ectrol ytical
corrosion even ,f the first part de of ., the na%pesiunLaILoy. 5
In the aspect fof9+ i%%ﬁ?% WOHEE tife an open POSTEIeD " rade of
the insulating material interposed _between the first part and the
second part, the fiFdg- 8 is apgrpsgngeckiéoBaéofddgaViclr efefetPiNRLPHy

i nsul ated from . each other. Therefore, electrolytical corrosion is
10 unl i kel yceel in accordance with a second embodiment of the

present invention;
5 Fig. 9 is a fragmentary, part cross-sectional
bottom view of the spinning reel depicted in Fig. 8;-
Fig. 10 is a rear elevational view of the spinning
reel depicted in'Fig. 8;
Fig. 11 is a'fragmentary cross-sectional view of a
10 double bearing reel in accordance with a third view of
the present invention;
Fig. 12 is fragmentary cross-section of a portion
of the reel depicted in Fig. 11, on an enlarged scale;
Fig. 13 is a fragmentary, cross-sectional view of a
15 bicycle c;ank assembly in accordance with a fourth
embodiment of the present invention; and
Fig. 14 is a side view of a right crank arm of the
bicycle crank assembly depicted in Fig. 13.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 Embodiment 1
Fig. 1 is a plan view of a double bearing reel in
accordance with a first'embodiment of the present
invention.
The double bearing reel shown in the drawing is a

25 bait casting reel that includes a reel main body 1. A



In the aspect of the present invention where the first part is

obt ai ned by an injection nolding process, a Thi xonol di ng[ err]
process may be used. As a result, the first part can be manufactured
wi t hout the deficiency and 15 br eakage associated with reduced

t hi ckness. Therefore, the first part can be reduced in thickness and
wei ght whil e being maintained inr ?Idlty sufficiently.

In the aspect of the present invention wh netal oxide filmis

formed on a suLhass PhehPeohi hhabd'h: 1s20iapokll LhralePLE ERYoDeexposed

to an anbi ent 2B # o5 oR properires of

part w11 |ast SPEa5ePL RAEB PREY he aUar a1 PORTraras dngioposdd Bl PhE oy

the first part,., 25 , n the_aspect _of the present vention, where a
o 1| Fifgtagifie PE FhecrPel TRLD PRAYsHmPFOETBAFaNEHS HyoRRbe 2
capi |l ary phengnenon, the anti-corrosion propert can be
for the drag adjustment. e handle is of a double
5 handle type having a plate like arm portion 2a, and knobs

2b rotatably mounted on the respective ends of the arm
portion 2a. The outer circumferential surface of the arm
portion 2a is constructed with a smooth and jointless
surface to provide a fishing line anti-entanglement

10 structure.

As shown in Fig. 2, the reel main body 1 includes a
frame 5 made of a magnesium alloy, and first and second
side covers 6 and 7 also made of a magnesium alloy. The
first and second side covers 6 and 7 are mounted on

15 respectively side faces of the frame 5. A front cover 10
made of a magnesium alloy is mounted on the front face of
the frame 5. Each of these magnesium-alloy-made parts is
made by injection molding according to a Thixomolding™
process (for instance, the process used by THX MOLDING,

20 Division of Linberg Corp.). Thereafter,-each-part is
subjected to a chrome plating process to secure the anti-
corrosion property on thé outer circumferential surface
thereof. The frame 5 includes a pair of side plates 8
and 9 confronted with each other at a predetermined

25 distance, and a plurality of connecting portions 11



further inproved. In the aspect of the present invention where
the 5 parts may be used in a bicycle assenbly, the corrosion of

the nechanismin the bicycle is unlikely to occur even if t he
magnesium al loy is used for a bicycle part assenbly. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a top view of a double
bearing reel that 10 enpl oys one enbgghnent of the present invention,
Fig. 2 is a cross-sectional view of the double beari ng reel depicted
in Fig. 1; connectingithese iside phaesa®tammhd togatlefr.a @ i on of

t he spool and surrounding structure of the double bearing 15 reel

depi cted in Fimpn@faciues ehldigeteslahein body 1 by tHd dniedSiqgart

cross-sectional, part cutaway side vi ew of the doubl e bearing reel
t aken al ong tfmbldimg according -td \thd M ikomolding™ procesdidhn Tdduck
cross-sectional side viewsimlar to 20 Fig. 4, wth various elenents

renmoved to prohdeodEeElity defifldidids and the breaﬂ%?b

cross-sectional side viewsimlar to Fi gs.

&drd i the
show ng a front

cover inga cl Q.Sé‘éil main bAGF {4 Whde Zhin, ana il mdidthih GRSS-sectional

side viewsimlar to
strength and attain the light weight.

The second side cover 7 on the handle 2 side is

removably fixed to the side plate 9 by screws made of an

aluminum alloy. The first side cover 9 on the side-

10 opposite from the handle 2 is removably mounted on the

side plate 8 of the frame 5 by a bayonet structure 14.

The side plate 8 on the side opposite from the handle 2

is formed with an opening 8a as shown in Fig.

4, which

permits the spool 12 to pass therethrough. An elongated

15 hole 8b is formed in front of the opening 8a to mount the

front cover 10 to be open and closed freely.

The

elongated hole 8b is formed in a forwardly inclined

manner, and a similar elongated hole (not shown) is

formed in the side plate 9 of the handle 2 side in the

20 inclined manner corresponding in location to this

elongated hole 8b.

As shown in Figs. 1 and 4, the front cover 10

includes a cover main body 10a constructed with a smooth

curvature continuous with the side covers 6 and 7, and a

25 mounting_leg portions 10 for mounting the cover main body



Fig. 6, showng the front cover in an open position; Fig. 8is

a cross-sectional side view of a spinning reel in accordance with a
second enbodi ment of the present invention; 5 Fig. 9is a
fragmentary, part cross-sectional bottom vi ew of the spinning reel
depicted in Fig. 8; Fig. 10 is a rear elevational view of the
spi nni ng reel depicted in Fig. 8; Fig. 11 is a
fragnentary cross-sectional view of a 1013~ double bearing reel in
accordance with a third view of the present invention,

Fig. 12 is fradRfefPatfectdde pdatiesn8ornd For Aroppening 18 dgefpsmpd
depicted in Fiig. 11, on an enlarged scal e; Fig. 13 is a
fragnentary, &Posdesdaxonéndlace off theacover mabinchody dPankwhisbnbly in
accordance with a fourth enbodi nent of the present invention; and

Fig. 14 is a Pegdaivisewhef movemght: ofaak ldnm ghitke27 of a level wind
mechanism 15, as is described below. Engagement pieces
5 10e are formed in the front and lower portions of the

front cover 10 for engagement with the side plates 8 and
9. A distal end of each engagement piece 10e is formed
with a semi-spherical protiusion 10£ which can be moved
into a recessed hole (not shown) formed in the inner face

10 of the side plate 8, 9.

The mounting leg portion 10b is in the form of a U-
shape in a front view, and has a shaft portion 10c
extends outwardly from each distal end thereof (the shaft
portion 10c on the side plate 8 side is only shown in Fig.

15 4) . The shaft portions 10c extend into the side plates 8
and 9 so as to be movable in the longitudinal direction
of the elongated holes, respectively. The shaft portion
10c on the side plate 8 side is protruded outwardly
further from the side plate 8. The front cover 10 of

20 this type is movable between an open position and a
closed position as indicated, respectively, by a two-
dotted chain line aﬁd a solid line in Fig. 4.

Within the frame 5 are the spool 12, a level
winding mechanism 15 for uniformly winding the fishing

25 line onto the spool 12, and a thumb rest 17 on which a



bi cycl e crank assenbly depicted in Fig. 13. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS 20 Enbodi ment 1 Fig. 1 is a plan
view of a double bearing reel in accordance with a first enbodi nent
of the present i nventi on. The doubl e bearing reel shown
in the drawing is a 25 bait casting reel that includes a reel main body
1. A spool rotation handle 2 is disposed on a first side
of the reel main body 1, and a starlﬁrag 3 di sposed on the

first side of ¢rigus esd ﬁlPAéb@QﬂYrﬂneré”@H{ﬁﬁﬁﬂgg%Mi%@. Betwded e

drag adjustnent. The handle 2 is of” a double handl e type having a

Dot e S RS (IS CAE ssac opib gt atl Yam LR A0 e
FurTace o P crongBSELER B0 SR S A e

2 to the spool, 12 and the level winding mechanism 15. A

5 clutch mechanism 13, a clutch engaging/disengaging
mechanism 19 for engagement/disengagement of the clutch
mechanism 13 in asséciation with the operation of the
thumb rest 17, a drag mechanism 21, and a first casting
control mechanism 22 are also disposed between the frame

10 5 and the second side cover 7. Between the frame 5 and
the first side cover 6 there is a centrifugal braking
mechanism 23 for suppressing the backlash during casting,
and a second casting control mechanism 24.

The spool 12 is a maénesium—alloy—made member

15 obtained by the injection molding in accordance with the
Thixomolding™ process. The spool 12 has dish-like flange
portions 12a at both sides, and a line winding barrel
portion 12b between the flange portions 12a. The spool
12 has an integral hollow boss portion 12c¢ at the

20 substantially central portion in the axial direction and
the inner circumferential side of the line winding barrel
portion 12b. A sleeve made of an aluminum alloy is
pressure~inserted into the inner circumferential side of
the boss portion 12¢ as shown in Fig. 3. The sleeve 20

25 is positioned to prevent the electrolytic corrosion of



10 structure. As shown in Fig. 2, the reel main body 1

I ncl udes a frame 5 nade of a magnesiumalloy, and first and second
side covers 6 and 7 al so nade of a magnesium alloy. The first and
second side covers 6 and 7 are nounted on 15 respectively side faces of
the frame 5. A front cover 10 made of a magnesium alloy is nounted
on the front face of the frame 5. ch of these magnesiumall oy-nade
parts is made by injection noldingaccording to a Thi xonol di ng[err]

process (for i a t rqcess used by THX DI NG . 20 i Vi si on of
Li nberg Cbrp.)EﬁETﬁéggéf?grgag cﬁ%pngaQEXSlum ggtﬁ%fec?%ﬂ ?Bogil%#ohﬁ

pl ati ng proces o0 _secure_the.anti- corrosion _property on the outer
circunferentiaﬁOéUF?gégagly %1xﬁaeF80?.s@ﬂelfF5ﬁ€t51§nE?ﬁﬂé%gaF%§P¥ng si de

plates 8 hand 9 confronted with each other at a predetermi ned 25
di stance, and EPfI GF&FVEy28+ EBFneBEFABCReor PYoRsserration connection.
-12- connecting these side plates 8 and 9 together. The

manuf act ure of AtHBNReE| ofmfhxhBayls Botthémihedctpohixing method

5 employing recesses and protrusions of the serration
connection or the like, and various commection methods
such as adhesion, insertion molding, or the like are
employable.

The spool shaft 16 is, for instance, a stainless-

10 steel-made rod-like member, and, as shown in Fig. 3,
penetrates the side plate 9 to extend outwardly from the
second cover 2. If the stainless-steel-made spool shaft
16 of this type is directly contacted with the magnesium-
alloy-made spool 12, the spool 12 may undergo

15 electrolytic corrosion since the magnesium alloy has a
much larger ionization energy than the stainless steel
(iron). To avoid this, the sleeve 20 made of an aluminum
alloy, having generally neutral ionization
characteristics, is disposed between the magnesium alloy

20 and the stainless steel. The extending end of the spool
16 is rotatably supported by a bearing 35b in a boss
portion 29 formed in'the second side cover 7. The other
end of the spool shaft 16 is rotatably supported by a
bearing 35a within the centrifugal braking mechanism 23.

25 Each of these bearings is preferably a sealed ball



nmol di ng according to the Thi xonol ding[err] process can reduce t he
possibility deficiencies and the breakage even if the 5 reel main body
is made thin, and can naintain the strength and attain the |ight

wei ght . The second side cover 7 on the handle 2 side is
renovably fixed to the side plate 9 by screws nade of an al um num
alloy. The first side cover 9 on the side 10 opposite fromthe handle 2
is removably nounted on the side pllre 8 of the frame 5 by a bayonet

> e S o ind HERERR bt FOAnGIR A 1H GRSy AL Tatde
permts the spogl 12 to pass. therethrough. An_elongated . . haole 8b is
formed in frontd)itﬁ‘m%l_‘r1eer O%e‘?ﬁlrﬁl é'a6€at d:‘?nﬁgﬁtd’c ff&e spool dzqds £dwed 187% be
open and cl osed freel el ongated hole 8b is forned in a

.. Th
forwardly incliTsy smal1l A]Jre?é‘?‘ﬁféﬁ"r, 86N didmend difgatond bedhe epdst  shown)

S formed in the side plate 9 of the handle 2 side in the 20
i nclined nanneﬁhﬁﬁ%%%ponding in location to this el ongat ed hol e 8b.
As shown in Figs. 1 and 4, the front cover 10 i ncludes a cover main

body 10a &onstruct ed Thiet Bagxgenddameter sectdpunalGaeisodisposed withihhe
side covers 6 and 7, and a
space inside the line winding barrel portion 12b, and the
central outer circumferential surface thereof is formed
into a serration 16d for fixing the spool 12. A planar-
chamfering portion 16e is formed on thé right end of the
10 large diameter section 16a in Fig. 3 to define a portion
of the clutch mechanism 13.

The left side small diameter section 16c is
diameter-reduced to two stageé in a step-wise manner, and
a distal end thereof is supported by a bearing 35 in a

15 brake casing 65. A pinion gear 32 is axially movably
supported on the right side small diameter section 16b.
The distal end of the smaller diameter section is
rotatably supported by a bearing 35a. In addition, in
order to suppress the rotational friction increase, each
20 end of the spool shaft 16 is made spherical.

As showﬁ in Figs. 2 and 4, the level winding
mechanism iS includes a guide cylinder 25 that is fixed
between the pair of the side plate 8 and 9. Further, a
worm shaft 26 is'rotatably supported within the guide

25 ' cylinder 25,'and a line guide 27. An axially elongated



25 mounting |l eg portions 10 for nounting the cover main body

- 13- 10a to the side plates 8 and 9. An opening 10d is forned

in the front face of the cover nmain body 10a, which permts the
novenent of a line guide 27 of a | evel w nd mechani sm 15, as is
descri bed bel ow. Engagenent pieces 5 10e are forned in the front and
| ower portions of the front cover,30 for engagenent with the side
pl ates 8 and 9. A distal end of each engagenent piece 10e is forned

with a sem - spreidvidli Predihsd o 1fe W @Qéﬁ?f\f@%‘é@ﬁlal fportii%trpo%

recessed hol e (not shomn) forned in the inner face the side plate

8, 9. qgwg fga U
shape in a front \ﬂew an as a S aﬁq{ %ﬁﬁné& tp%?rtg)‘%{r{g‘r% S outwardly
f h d t {h t t

bl ate 8 i de. MG 4%*”&4 1(11936 G 27 zsxterfr’%r R SR A o

?éhg{]?uhﬁgl t 9 3| d(f tﬂ{e wonn shaft 26andA gearaSZEBtaO c%%s r\{lac I1%@;I rt]:ht he

5 gear mechanism 18 is fixed to the end of the worm shaft
26. Spiral grooves 26a are formed in the worm shaft 26
so that the engagement portion 27d is engaged with this
spiral groove 26a. Therefore, when the worm shaft 26 is
rotated through the gear 18, the liﬁg guide 27

10 reciprocates along the guide cylinder 27. A fishing line
inserted and passed through this line guide 27 is
uniformly wound up onto the spool 12. A hard ring 27a
for guiding the fishing line is fitted to the upper
portion of the line guide 27.

15 As shown in Fig. 2, the gear mechanism 18 includes
a main gear 31 fixed to a handle shaft 30. The hollow
pinion gear 32 meshes with the main gear 31. The
aforementioned gear 28a is fixed to the end of the worm
shaft 26, and a gear 28b non-rotatably is fixed to the

20 handle shaft 30 and meshing with the gear 28a.

As shown in Fig. 3, the pinion gear 32 is a hollow
member that is iodated outwardly of the side plate 9 and
that is penetrated by the spool shaft 16. The pinion
gear 32 1is axially movably mounted on the spool shaft 16.

25 The pinion gear 32 has a tooth portion 32a that is formed



of the elongated hol es, respectively. The shaft portion 10c on the

side plate 8 side is protruded outwardly further fromthe side plate
8. The front cover 10 of 20 this type is novabl e between an open
position and a cl osed position as indicated, respectively, by a two-
dotted chain line and a solid Iline in Fig. 4. Wthin the frane
5 are the spool 12, a |evel mﬁndlng mechani sm 15 for uniformy

wi nding the fishing 25 line onto the” %ool 12, and a thunb rest 17 on
which a on the outer circumferential portion-é#-the righBughdi &f
placed during a thumbing operation. Between the frame 5 and the
second side Coyeh.7336hddyadth MREABY #ky the ndfnf geakr8gsM ARI NG he
rotational torqué fromthe hand he spool 12 and the | eve

wi ndi ng mechanisg ghkémeﬁt p%rtlo Ig&%h %E%Eéﬂba”bﬁ3 t#géfhend thereof

engagi ng/ di sengadi éngagenent /di sengagenent of

han rest 17, 8% Pag RBCA %‘?‘-ﬁﬂggf%sfiﬁ%'na? N o

nechanlsn122 arer%hon %bSp%%?%h%F%%S%geﬁggt ponﬁlon 32b. The engagement

portion 32b is constructed with an oblong recessed hole
formed in the end face of the pinion gear 32, with which
the chamfering portion 16e formed on the end of the large
diameter section l6a of the spool shaft 16 is engaged.

10 If the pinion gear 32 is moved outwardly so that the
recessed hole- of the engagement portion 32b and the
chamfering portion 16e of the spool shaft 16 are
disengagéd from each othef,.the rotational torque from
the handle shaft 30 is not transmitted to the spool 12.

15 The recessed hole of the engagement portion 32b and the
chamfering portion 16e form the clutch mechanism.

As shown in Fig. 2, the thumb rest 17 is disposed
at a rear portion of the fishing reel between the pair of
the side plates 8 and 9 rearward of the spool 12. The

20 thumb rest 17 is also used as a clutch operation lever.
The side plates 8 and 9 of the frame 5 are formed with
elongated holes (not shown), and a rotational shaft of
the thumb rest 17 is rotatably supported by the elongated
holes. Therefore, the thumb rest 17 is slidable

25 vertically along the elongated holes.



10 5 and the second side cover 7. Between the franme 5 and t he

first side cover 6 there is a centrifugal braking mechani sm 23 for
suppressi ng the backl ash during casting, and a second casting
control nmechani sm 24. The spool 12 is a magnesi um al | oy- nade
menber 15 obtained by the injection nolding in accordance with the

Thi xonol di ng[err] process. The spool 12 hﬁ% di sh-1i ke fl ange
portions 12a at both sides, and a |ine w nding barrel portion 12b

bet ween the flange pgrtions 12a._The spogl 12 has. a Ilow
boss portion 12c at gﬁes VAV lnsﬂbgta%tig??yc%ﬁﬁﬁ$a?n%ﬁﬁ%9%/ %fﬁhéﬁ
direction and the_in circunferential side_ of I ne mﬁndlng
barr el B&chRgh stogd a§|€e§@ Y8Feaﬁoaluwpﬁuﬁ&8Fng is

pressure-inserted into the i nner, circunferential sid
portion 12c asSSHEEHI TG qm%$n9§glﬁﬁémﬁqgéﬁésﬁo192®°Vesl§h50§}PFSHeH°FS
prevent the electrolytic corrosion of
- 15- t hdOs ggoiparaliede tof thenggrissiofmtiel 6poothehafsol 6120 s
5 association with the rotational motion of the thumb rest
17. When the handle shaft 30 is rotated in the fishiﬁg
line winding-up direction, £he clutch yoke 40 is moved so
that the clutch mechanism 13 is activated automatically.
The clutch yoke 40 is disposed 6n the outer
10 circumferential side of the spool shaft 16, and supported
movably in parallel to the axis of the spool shaft 16 by
two pins 41 (only one pin is shown). In addition, the
spool shaft 16 is rotatable relative to the clutch yoke
40. That is, when the spool -shaft 16 is rotated, the
15 clutch yoke 40 is not rotated. The clutch yoke 40 has an
engagement portion 40a at its central portion, which is
engaged with the constricted portion 32c of the pinion
gear 32. Further, a spring 42 is arranged around each
pin 41 supporting the clutch yoke 40 and between the
20 clutch yoke 40 and the second side cover 7 so that the
clutch yoke 40 is constantly biased inwardly (toward the
clutch engagément) by the spring 42.
In the arrangement thus constructed, the pinion

gear 32 under a normal condition is located at the clutch

25 engagement position in which the engagement portion 32b



non-rotatably fixed to a spool shaft 16 passing through t he sl eeve
20, for instance, by a serration connection. A manner of fixing is
not limted to fixing nethod 5 enpl oyi ng recesses and protrusi ons of
the serration connection or the |like, and various connection nethods
such as adhesion, insertion nmolding, or the like are enpl oyabl e.

The spool shaft 16 is, for instance, a stainless- 10 st eel - made
rod-1i ke nmenber, and, as shown in Fig. 320- penetrates the side plate

9 to extend ouisvaseEbyght oihtdeengagemerf€Gith aduerchhmildrime portion
stai nl ess-steel -made spool shaft 16 of this type is directly

contacted wi thddifMAHESipdBl shaft B8 QY -tRdReEPWEtalA idihaool 12 may
undergo 15 el ectrolytic corrosion since the nmagnesium all oy has a

much larger i q \zath-Qh Sse . tgtgm e &éﬁéﬁ'm,stvﬁféq the pididiPYear©

avoid this, the sleeve 20 nade an al um num al I oy, "havi ng

general ly neut:;?lig qﬁ%%galagtnv&a]{%]g s@g%ﬁtﬁd%ﬂeﬁ&]ﬁ%%@i shifsed between

t he magnesi um al | oy SS'S e extendi ng end of

e SPO0% o AP ST PRIl SR S i ST
spool shaft 16clila§m éjngfrt;gbzggrgfgr?o{égdisbyrealeased to thereby establish
the clutch-off state.
As shown in Fig. 2, the drag mechanism 21 includes
a friction plate 45, and a depression plate 46 which
10 depresses the friction plate 45 onto the main gear 31
with a given force in accordance with the rotational
operatioﬁ of the star drag 3.
The first casting control mechanism 22 includes, as
shown in Fig. 3, a plurality of friction plates 51
15 arranged to hold the'ends of the spool shaft 16
therebetween, and a cap 52 for adjusting the holding
force of the friction plates 51 to the spool shaft 16.
The left side friction plate 51 is mounted within the
brake casing 51. The cap 52 is embedded into the boss
20 portion 29 so that it can not be operated without the use
of the special tool. The first casting control mechanism
22 is used to restrict axial clattering of the spool
shaft 16 rather than the braking force coﬁtrol. In this

embodiment, therefore, the first casting control

25 mechanism 22 provides no substantive braking force to the



bearing 35a within the centrifugal braking nmechanism23. 25 Each of
these bearings is preferably a seal ed bal

-16- beari ng assenbly. The spool shaft 16 has a central |arge

di aneter section 16a to which the spool 12 is fixed, and two smal |
di anmeter sections 16b and 16¢c on both ends t her eof . 5 The
| arge di aneter section 16a is disposed within a space inside the

|l i ne winding barrel portion 12b, and the21- central outer
circunferentiak ggquﬁgfghggeof is forned into a serration 16d for
fixing the spooF A pl anar chanfering portion 16e is forned on

the right end of theI. c?mt_i#%aﬂ ﬁfﬂ&ﬁg@&?ﬁﬂf&n% iﬁb%&ﬁ 3 1o define

a portion of t anism 1 'eft” side

smal | dlanetersﬁg%hlgﬂ ¥§%.|§ 5h$t£Fa§%g%%§éP ggceg Egﬁé%§e§5g9§8n|@6

step-w se manner s su y~a bearing

35 15  brak L]
Suppor ted on tRECVIGRE SRBBetie Brake: shocoe pan sapoers’ ol tadidizy

5 movably mounted onto the rotary portion 66 and arranged
at angular intervals, and a hollow brake liner 68 fixed
to the inner circumferential surface of the brake casing.

The brake casing 65 is a short cylindrical member
having a bottom, and an outwardly protruded bearing

10 accémmodating portion 65a is formed at a central portion
of the bottom:. The bearing 35a for supporting the spool
shaft 16 is accommodated within the portion 65a, and the
friction plate 51 of the first casting control mechanism
22 is mounted onto the bottom face of the portion 65a.

15 The brake casing 65 is fixed to the first side cover 6 by
two screws 69a and 69b. Three protrusions l4a are
arranged on the outer circumferential surface of the
brake casing 65 at angular intervals to construct the
bayonet construction 14. In addition, the opening 8a has

20 retaining claws 14b corresponding in location to the
protrusions l4a. Each retaining claw 14b is in the form
of an L—shépe protruded outwardly from the opening.

As shown in Fig. 4, a rotation preventive
protrusion 65b is configured to abut against the

25 peripheral surface of a shank portion 10c of the front



The distal end of the smaller dianeter section is rotatably

supported by a bearing 35a. In addition, in order to suppress the
rotational friction increase, each 20 end of the spool shaft 16 is nade
spheri cal . As shown in Figs. 2 and 4, the | evel w nding
mechani sm 15 i ncludes a guide cylinder 25 that is fixed bet ween t he
pair of the side plate 8 and 9. Further, _as- worm shaft 26 is

rotatably supported within the guide 25 cylinder 25, and a |line guide
27. An axi all f@{%glaq and formed on the outer circumferential surfpre

groove is forned in the outer circunferential portion of ) t he gui de
cylinder 25, amf diheraieerecasing t6%n Bl rotatiomwnteterdiivene |ine gui de
27 extends through that groove toward the worm shaft 26. A gear 28a
constructing thErotrusiqmedsShredhars sagdihdts theeghdnk tguerteinch df0d hénaxmmr m
shaf t 26. Spiral grooves 26a are formed in the worm shaft 26
so that the engdgenfrdnipocdven Pydig sirengagasioddd pdbition, so i nal
groove 26a. Therefore, when the worm shaft 26 is
5 prevent the rotation of the first side cover 6. That is,
the shank portion 10c of the front cover 10 serves to
prevent the rotation of the first side cover 6. Since
the front cover 10 covering the front portion of the
frame 5 in response to opening and closing prevents the
10 first side cover 6 from rotating, otherwise required
dedicated rotation preventive members can be dispensed
with in order to prevent the rotation of the first side
cover 6.
The rotary portion 66 is a disk-like member, which
15 is formed with a plurality of recesses 66a at angular
intervals on the outer circumferential portion thereof as
shown in Fig. 3. Guide shafts 66b are implanted in the
recesses 66a to extend radially outward. The rotary
portion 66 is axially movably and non-rotatably coupled
20 to the spool shaft 16. The rotary portion 66 is biased
toward the spool 12 by a depression spring 71 disposed
around the.small diameter section 16c of the spool shaft
16.

Sliders 67 are slidably supported on the plurality

25 of guide shafts 66b and are disposed in the recesses 66a



rotated through the gear 18, the ling guide 27 10 reci procates al ong

the guide cylinder 27. A fishing line I nserted and passed through
this line guide 27 is uni formy wound up onto the spool 12. A hard
ring 27a for guiding the fishing line is fitted to the upper
portion of the line guide 27. 15 As shown in Fig. 2, the gear
mechani sm 18 i ncl udes a main gear_ §% fixed to a handl e shaft 30. The
hol | ow ni.on gear 32 neshes w naj n_gear 31. The
aforenentionedgge eZ%% 2EY 1 PUEHLeD %%e %ﬁﬁp%ﬁt¥%% rﬁ';-il {Hd%ﬂ%f§726
and a gear 28b non- rotatably is fixed to the E¥ e_shaft 30 aqg
meshi ng with tAeV@eRrdpBhly outwardly b¥6t%%d%ﬁn?5% oﬁqﬁeﬁﬁrﬁ%n ear
32 is a hollow . _menber that is |ocated outwardly, of t he S|de glate 9
and t hatbesshidebiut & gontaet sybeh Ehaflprake %Héelb gear
32 is axially novably nmounted on the spool shaft 16. The pi ni on gear
32 has a toot hbpakei casina 6hat theréby nevaking the spool 12. Here,
- 18- on the outer circunferential portion of the right end of

5 since the centrifugal force increases in proportion to

the square of the rotational speed, the braking force of
the centrifugal brake mechanism 23 increases in
proportion to the square of the rotational speed.

The second casting control mechanism 24 is disposed

10 within the brake casing 65 as shown in Figs. 3 and 5.
The second casting control mechanism 24 includes a
magnetic plate 80 fixed to the end face of the rotary
portion 66, a braking swing arm 83 having two magnets 81
and 82 which attract the magnetic plate 80, a brake liner

15 84 disposed in the brake casing 65 confronting the
magnetic plate 80, and a brake adjusting portion 85 for
adjusting the braking force by swingingly operating the
swing arm 83. This second casting control mechanism 24
varies the magnetic flux amount acting onto the magnetic

20 plate 80, thereby adjusting the braking force.

The magnetic plate 80 is a soft-iron-made disk-like
member, which is fixedly attached to the end face of the
rotary portion 66 by a suitable fixing means such as
welding or the like. The rotary portion 66 to which this

25 magnetic plate 80 is fixedly attached is moved axially



Fig. 3 and which neshes with the main gear 32. An engagenent portion
32b is fornmed on the other end thereof, and a constricting portion
32c formed between the tooth 5 portion 32 and the engagenent portion
32b. The engagenent portion 32b is constructed wi th an obl ong
recessed hol e formed in the end face of the pinion gear 32, with

whi ch the chanfering portion 16e fozged on the end of the | arge

di anet er section 16a of the spool shaft 16 is engaged. 10 I f the pinion
gear 32 is novO¥L¥ar@dvdly shet pitregsion of thecwmassathoBd andt B3 so
engagenent portion 32b and the chanfering portion 16e of the spool
shaft 16 are as to giakenghgetiabnemicaphasehén, coheacot aikbnahet brgke from
the handl e shaft 30 is not transmtted to the spool 12. 15 The recessed
hol e of the enddgemesdd .portion 32b and the chanfering portion 16e
formthe clutch mechani sm As shown in Fig. 2, the thunb rest

17 is disposed That swingaarpo8li D8 &h ahe swhhgalgl ¢ aserinednesie t he
pair of the side plates 8 and 9 rearward of the spool 12. The 20

thunb rest 17 maxdhme taedtiag dosivhioh Qﬁ@fiéb't@a beVar solid 1indhenskdg.
plates 8 and 9 of the frane 5 are forned with el ongat ed hol es (not

shown), and a Bobﬁﬁ!%nﬁlniﬂ%ﬁthgﬁklng posifechNyRRitaekalsy' & ERbatably
supported by the el ongated

dotted chain line. The swing arm 83 includes a magnet
holding arm 83a that retains the two magnets 81 and 82 at
a predetermined distance therebetween. A swing shaft 83b
10 is non-rotatably mounted onto the proxima; end of the
magnet holding arm 83a, and an operation arm 83c the
proximal end of which is non-rotatably mounted onto the
swing shaft 83b. The magnet holding arm 83a is an
arcuate arm member, which holds the two magnets 81 and 82
15 in the vicinities of its longitudinally distal and
proximal ends, réspectively. ‘Here, if the swing arm 83
is located at the maximum braking position, the two
magnets 81 and 82 are disposed at substantially
symmetrical positions facing the magnetic plate 80 with
20 the spool shafts 16 disposed therebetween. The swing
shaft 83b is rotatably supported onto the bottom surface
of the brake casing 65. One end of this swing shaft 83b
is non-rotatably mounted onto the magnet holding arm 83a,
whereas the other end thereof is non-rotatably mounted

25 onto the operation arm 83c. The operation arm 83c is an



hol es. Therefore, the thunb rest 17 is slidable 25 vertically along the
el ongat ed hol es. -19-

As shown in Fig. 3, the clutch engagi ng/di sengagi ng mechani sm 19 has
a clutch yoke 40. The clutch engagi ng/ di sengagi ng nmechani sm 19 noves
the clutch yoke 40 in parallel to the axis of the spool shaft 16 in

5 association with the rotational noti g of the thunb rest 17.
When the handl e shaft 30 is rotated in thé&’fishing | i ne wi ndi ng-up
direction, thextuatd gokeuneribérs, mivisth sis formed twidth tare edlarigatedchani sm
13 is activated automatically. The clutch yoke 40 is disposed on the
outer 10 diolbaindd emt | At s sdiketaf dédi®. swWidn ied topkfsataineh AP @Iced
novably in parallel to the axis of the spool shaft 16 by two pins 41

(only one pin is sivowdlly e | ithe mdithet holdpRplamhaia kG is rotatable
relative to the clutch yoke 40. That is, when the spool shaft 16 is

; ﬁt ated, the givotaTlytmdve@kenAuds i iy eharEB |48 i wekeAR has
5 the opposing areas of the magnets 81 and 82 to the
magnetic plate 80, thereby varying the magnetic flux
density of the magnets 81 and 82 passing through the
magnetic plate 80. This varies the attraction force to
the magnetic plate 80, the friction force between the

10 magnetic plate 80 and the brake liner 84, and thus the
braking force.

The brake liner 84 is non-rotatably mounted onto
the central portion of an intermediate plate 90 arranged
in parallel to and distanced from the bottom portion of

15 the brake casing 65 so as to be concentric with the spool
shaft 16. The brake liner 84 is made of anti-friction
nylon resin such.as a POLYSLIDER (trade name) or the like,
and brought into contact with the magnetic plate 80 to
brake the spool 12.

20 The brake ‘adjusting portion 85 includes a guide
member 91 fixed obliquely onto the inner circumferential
surface of the first side cover 6, a handle member 92
guided by the guide member 91, and a positioning
mechanism 93 for positioning the handle member 92.

25 The guide member 91 is arranged along a guide hole



engagenent portion 40a at its central portion, which is engaged with
the constricted portion 32c of the pinion gear 32. Further, a spring
42 is arranged around each pin 41 supporting the clutch yoke 40 and
bet ween the 20 clutch yoke 40 and the second side cover 7 so that the
clutch yoke 40 is constantly biased inwardly (toward the clutch
engagenent) by the spring 42. 240 the arrangenent thus
constructed, the pinion gear 32 under a normal condition is |ocated
at the clutch 935formedgebtientlposnt the ENrwhi shdeheoesgagesenaspootion
32b - 20- I's brought into

engagement W tgufiie ehanhahiineg pefnbeen2 in thébtoAfithaiapvodis88EicAd tO
t her eby establish the clutch-on state. On the other hand, when the

pinion gear  The h3Adle fewedrogowasd! ¥ ﬁﬁobhﬁoftEbﬁh9¥8k8xﬁgse8he S
engagenent between the engagenment portion 32b and chanfering

port1on 16e [ Sohelssaty b LREr eavsPSLaBL! SBver 6, ahaeacwhﬁhsﬁaftstate

As shown in Fig rag nechani sm I nc udes
5 portion 92b protruded inwardly of the first side cover 6.

The link shaft 92b is retained to the elongated hole 83d
formed in the distal end of the operation arm 83cC.
Consequently, when the handle member 92 is moved between._
the maximum brake position indicated by a solid line and

10 the minimal brake position indicated by a two-dotted
chain line, the link shaft 92b is moved between the upper
end and the lower end qf the elongated hole 83d, and the
operation arm 83c is swingingly moved between the maximum
brake position and the minimum brake position. The

15 positioning mechanism 93 includes a positioning spring 96
fixed to the knob member 92a and a positioning metal
fitting 97 for positioning the positioning spring 96 in
the moving direction of the handle member 92. The
positioning spring 96 is a plate spring bent into a V-

20 shape, and the apex thereof is bent into an arcuate shape.
The positioning metal fitting is formed with arcuate
corrugatioﬁs each corresponding in configuration to the
arcuate portion of this positioning spring 96. Therefore,
when the handle member 92 is moved, the positioning

25 spring 96 is brought into abutment with the corrugations



a friction plate 45, and a depression plate 46 which 10 depresses the
friction plate 45 onto the main gear 31 wth a given force in
accordance with the rotational operation of the star drag 3.

The first casting control nmechani sm 22 includes, as shown in Fig. 3,
a plurality of friction plates 51 15 arranged to hold the ends of the
spool shaft 16 t herebet ween, and a _cap 52 for adjusting the hol ding
force of the friction plates 51 to the §ﬁ561 shaft 16. The left side

friction pl atgy8lniS u a SLAOr8l p 52
I s enbedded |2t§ ?EetEESQBEQthhE%Qrh?gﬁlzglgglﬁg §9|§BC%§ Egtp%%bgﬁgﬁated

Wi thout the ugge Bgndleoﬁegﬂgrsgﬁc'abobggéueﬁgfy ﬁé.ﬁgﬁ&¥59ﬁgﬁﬂéfo%

mechani sm 'S used to festric er| ng o e Spoo

hor ef ore, "t hECF, BB PRALEERRCEoRF: § ﬁ‘éﬁﬁc"”yﬁ&ﬁsﬁ bsdsig %ﬁﬁg”ggg' et

therefore, theé |rst castin S no

s;?stantlve b%ﬁk' gx&%ﬁ%ebggk%hp031tlon and the minimal brake position

5 so that the braking force can be adjusted with plural
stages.
Next, the operation of the reel will be described.
Under a normal condition, the clutch yoke 40 is
pressed inwardly (toward the left in Fig. 3) by the
10 spring 42 so that the pinion gear 32 is moved to the
engagement position. Under this condition, the
engagement portion 32b of the pinion gear 32 meshes with
the chamfering portion 16e of the spool shaft 16 to
establish the clutch-on condition. Therefore, the
15 rotational.torque'from the handle 2 is transmitted
through the handle shaft 30, the main gear 31, the pinion
gear 32 and spool shaft 16 to the spool to rotate the
spool 12 in the line winding-up direction.
When casting, the braking force is adjusted by the
20 handle member 92 to suppress backlash. Thereafter, the
thumb rest 17 is depressed downwardly. Here, the thumb
rest 17 is moved along the elongated holes of the side
plates 8 and 9 to the lower disengagement position. The
movement of the thumb rest 17 causes the clutch yoke 40

25 to be moved outwardly, and the pinion gear 32 engaged



spool shaft 12. The centrifugal brake nechani sm 23 includes, as
shown in Fig. 3, the brake casing 65, a rotary portion 66 provi ded
wi thin the brake casing 65, sliders 67 radially 5 novabl y nmounted onto
the rotary portion 66 and arranged at angular intervals, and a

hol | ow brake Iiner 68 fixed to the inner circunferential surface of
t he brake casing. The brake €28+ ng 65 is a short cylindrica

menber haying a hottom and an.outwardly protruded hearin 10
acconmodat i ng¥) %}’t itg’r? bcgé“tlcgl V(ﬂ?‘ﬁ‘?e&%atlsa“i?é?ﬁgr éln ﬁg‘fet cafe lreCtgfmt he
bottom The bearing .35a for supporting the_spool shaft 16_is
accommodat ed WY %ﬂﬂ%ﬂﬂMWQQQ$QQ%§“§Hd the engagement: PP 1P Ps Lot
the first casting control nechanism_. 22 is nmounted onto the bottom
face of the pdfS FHTEDR gepy 32 Tife Asgheagesi Agoss the chrpderdnghe fir st
si de cover 6 by two screws 69a and 69b. Three protrusions 14a are
arranged on t pexditcsy lfea afrfidrestionl sinafficd ot lestablish br gRatelsi ng 65
at angular intervals to construct the bayonet construction 14. In
addi ti on5 t he cdffewiongli8didms Wller thet ailutnd-ofdfwsobdl tdomr, espendi ng i n

| ocation to the protrusions 14a. Each retaining claw 14b is in the
form ofrcadi-cah éfreonp e dEedIeUiskTd B of iemhdie tepaRmigred to

As shown in Fig. 4, a rotation preventive
the spool 12 and the spool shaft 16, so that the spool 12
is fréely rotatable. By swinging a fishing rod such that
the reel is inclined in the axial direction so that the
10 " spool shaft 16 is directed along the vertical surface
while thumbing the spool with a thumb placed on the thumb
rest 17 in the clutch-off condition, a lure may be cast
out. When casting, the spool 12 rotates in the line
feeding direction powerfully.
15 Under this condition, the rotation of the spool 12
rotates the spool shaft 16 in the line feeding direction,
and that rotation is transmitted to the rotary portion 66.
When the rotary portion 66 is rotated, the sliders 67
are slidingly contacted with the brake liner 68 so that
20 the spool 12 is braked by the centrifugal brake mechanism
23.
On the other hand, depending on the position of the
swing arm 83, the magnetic plate 80 is attracted by the

magnets 81 and 82 and move together with the rotary

25 portion 66 toward the brake liner 84 side against the



protrusion 65b is configured to abut against the 25 peri pheral surface
of a shank portion 10c of the front

-22- cover 10 and fornmed on the outer circunferential surface

of the brake casing 65. The rotation preventive protrusion 65b abuts
agai nst the shank portion 10c when the front cover 10 is in the

cl osed position, so as to 5  prevent -bbe rotation of the first side
cover 6. That is, t he shank portion 10c of the front cover 10
serves to biapieyehoreaeof othei depoesshenfspeing te- colRrtipis 3R

the front cover 10 covering the front portion of the frame 5 in
response to opehérmagndtitoplagep8@veonsache th® brakerkinet ddd deweth® from
rotating, otherw se required dedi cated rotation preventive nenbers
can be di spensattractingwEbhcendepdrdinhg pnevkatswheging apoobtodntde first
si de cover 6. The rotary portion 66 is a disk-Iike
member, which +A8 swih§ hemnnBd.W tBnadeghehdly| ythé spoesses HSabmakedgul ar

intervals on the outer circunferential portion thereof as
5 by a desired braking force caused by a frictional force
between the magnetic plate 80 and the brake liner 84, and
the trouble such as the backlash or the like is reduced.
Even if the backlash occurs at the spool 12, the
backlash can be solved easily since the first side cover
10 6 can be detached and attached easily with the aid of the
bayonet structure 14. This detachment and attachment
procedure of the first side cover 6 will be described
below.
Under normal conditioms, ﬁhe front cover 10 is
15 arranged at a closed position shown in Fig. 6. 1In this
case, the shaft portion 10c of the front cover 10 is
located at the lower end of the elongated hole 8b. The
rotation preyentive protrusion 65b fixed to the brake
casing 65 abuts against the shaft portion 10c so that the
20 first side cover 6 fixed to the brake casing 65 cannot be
rotated in the counterclockwise direction in Fig. 6.
In a-case where the first side cover 6 is removed
from the side plate 8 in order to remove the spool 12,
the front cover 10 is pulled out to the open position as

25 shown in Fig. 7. When the front cover 10 is pulled out,



shown in Fig. 3. CGuide shafts 66b are inplanted in the recesses 66a

to extend radially outward. The rotary portion 66 is axially novably
and non-rotatably coupled 20 to the spool shaft 16. The rotary portion
66 i s biased toward the spool 12 by a depression spring 71 di sposed

around the snal | dianeter section 16¢c of the spool shaft :
Sliders 67 are slidably supported on the3jgurality 25 of guide shafts

66b and are di sposed i.n the recesses 66 . .

J23- or 1 FBSr 8hary BOFEAGR BRC PhepBe: FreMy. CTHErsHPubfsTBided BY oy
radially outwardly by the centrifugal force so as to be slidably in
contact with tﬁEebFéRggPFﬁgrheéeiﬁ%tﬁ§d movedpE@k ER@auPRET 6814t heTRBY
braking the spool 12. Here, 5  since the centrifugal force increases in
proportion to shaft ppetiguatécofist neleasadi 6nem theedotahéoBr aki ng force
of the centrifugal brake nmechanism 23 increases in proportion

to the square pfeveatiyeaprobzlisipeedsb to make theThérstcehdecasvengd
control nmechanism 24 is disposed
5 rotatable in the counterclockwise direction in Fig. 7.
Under this condition, when the first side cover 6 -is
rotated in the counterclockwise direction, the
protrusiéns l4a are disengaged from the retaining claws
14b mounted to the side plate 8 so as to permit the first
10 side cover 6 to be removed from the side plate 8. When
the first side cover 6 is removed, and if the spool 12 is
braked by the second casting control mechanism 24, then
the magnetic plate 80 attracted by the magnets 81 and 82
can be removed together with the side cover 6. If not
15 braked, it can be removed through the opening 8a.

The double bearing reel constructed in this manner
can contribute to the reduction of reel weight while
maintaining the strength thereof since the reel main body
1 and the spool 12 are made of magnesium alloy. Further,

20 since each of these parts can be obtained by the
injection molding in accordance with the Thixomolding™
process, the breakage and the deficiency can be reduced
even if each part is made thin.

In order to avoid the direct contact between the

25 magnesium-alloy-made spool and the spool shaft 16 having



10 wi thin the brake casing 65 as shown in Figs. 3 and 5. The
second casting control nechanism 24 includes a magnetic plate 80
fixed to the end face of the rotary portion 66, a braking swing arm
. 83 having two nmagnets 81 and 82 which attract the nagnetic plate 80,
a brake liner 15 84 disposed in the brake casing 65 confronting the
magnetic plate 80, and a brake adjusting-pa-tion 85 for adj usting
t he braking force b%éfwﬁngingly oper.ating the smina arm 83. This
second casti ng ledWiedy ipcompRtdhle, ionizatipy charpreerdgrstre REx anount
acting onto the magnetic 20 pl ate 80, thereby adjusting the braking
force. sleeveTRd rggridternssece theriebesweety.- | ThiSpaddedi sk-1i ke
menber, which is fixedly attached to the end face of the rotary
portion 66 by @®lsmgdtgiveifd xionyrossams haxddyvaoccurs onngh@ $§oed e | ke.
The rotary portion 66 to which this 25 magnetic plate 80 is fixedly
attached i s no\Bxbokimsrty 2 - 24-
outwardly by the attraction of the magnets 81 and 82 so as to nake
the magnesi c pl ate i Alechought in Ehbblembhake the present invention is
described by referring to the double bearing reel as a
fishing reel by way of example, the present invention can
also be applied to a spinning reel.
In Figs. 8 to 10, a spimming reel is shown in
10 accordance with a second embodiment of the present
invention. The spinning reel includgs a reel main body
102 rotatably supporting a handle 101, a rotor 103, and a
spool 104. The rotor 103 is rotatably supported on the
front portion of the reel main body 102. The spool 104
15 is configured to receive a fishing line onto the outer
circumferential surface thereof in response to rotation
of the rotor 103. The spool 104 is also configured for
movement on the front portion of the rotor 103 in forward
and backward directions along'an axis of rotation of the
20 rotor 103.
The reel main body 102 includes a casing portion
110 supporting the rotor 103 and the spool 104, and a 1lid
portion 111 removably attached via screws to the casing

portion 110. The casing portion 110 is a thickness-thin

25 and magnesium-alloy-made member obtained, for instance,



i ner 84. The swing arm 83 is an arm sw ngable between the 5
maxi mum br aki ng position indicated by a solid line in Fig. 5 and a

m ni mal braking position indicated by a two- dotted chain line. The
swing arm 83 includes a magnet hol ding arm 83a that retains the two
magnets 81 and 82 at a predeterm ned di stance therebetween. A sw ng
shaft 83b 10 IS non-rotatably nounted3zgpnto the proxi mal end of the
magnet hol di ng arm 83a, and an operation arm 83c the _ proxi mal end of
whi ch is non- r'g¥ SAAblYI kR MRHI NG Hen accordafigegvidhafd@ 83b. The nmgnet
holding arm83a is an =~ arcuate arm nmenber, which holds the two

magnet s 81 andTBbxomaldingn precessi rfudlesaofthats fefeynaditmlabpwd stal and
proxi mal ends, respectively. Here, if the swing arm 83 is |located at
t he maxi num brekimgresiséct one the fiwst embodimeanie: s BdowdEnted 2 revislali sposed
at substantially symmetrical positions facing the magnetic plate 80
with 20 t hehe poad ishapdst 16n dil Bpoesesl 4 hestehetdeiere mekdiersigmd 05

shaft 83b is rotatably supported onto the bottom surface of the
brake casi ng 6bor Gret&£bingf thdi socyt NOShadi S8Pillating itedieihient ated! y

nount ed onto the magnet hol di ng arm 83a, wher eas the other end
thereof is nonfept@habbymMPURiSding up the fishing line by moving the
spool 104 in forward and backward directions, and a
handle supporting portion 107 for rotatably supporting
the handle 101.
10 The 1id portion 111 is a member made of, for
instance, titanium or alloys thereof and manufactured by
a lost-wax process (also known as a precision-casting
process). The 1id portion 111 has a thin cover portion
111la for covering an opening 110a of the casing portion
15 110, and a mounting leg portion 11llb extending upwardly
from the cover portion 1l1la. The surface side and the
reverse side of the cover portion 1llla are made
éubstantially smooth. The mounting leg portion 111b is a
solid thick member, and its distal end extends in both
20 front and rear directions to form a fishing rod mounting
portion 1llc.
An insulating sheet 117 made of, for instance, a
synthetic resin such as nylon or the like is interposed

between the casing portion 110 and the 1id portion 111.

25 The casing portion 110 and the 1id portion 111 made of



25 onto the operation arm83c. The operation arm83c is an

- 25- arcuate arm nenber, which is forned with an el ongated

hole 83d at its distal end. Wen the operation arm 83c is pivotally
noved, the magnet holding arm83a is pivotal ly noved through the
swi ng shaft 83b so as to vary 5 t he opposing areas of the magnets 81
and 82 to the magnetic plate 80, tB8reby varying the magnetic fl ux

density of the magpets 81 and 82 SSi t hrough. t he mgnet | c ate
80, This vari AERLS ey ind| teomraente 1A CharaqreiiEa Grly
friction force betm§en the 10 magnefi c flate 80 and the _brake |iner 84,
and thus the therefgrg shguid pet be in direct GoRLagGLRELtH €8y s
non-rotatably nounted onto, the central portion of an jnternediate
pl ate 90 arran@e@ther. By inpa¥pesind i ehentnelh kaiee Sheeim the BResH
portion of 15 the brake casing 65 so as to be concentric with the spool
shaft 16. The bhakeasingrpgutiennhte a9dahid-porkionn the flowwhn resin
such.as a POLYSLIDER (trade nane) or the liKke,

5 electrons between the casing portion 110 and the 1id

portion 111 can be remarkably reduced to make it
difficult for electrolytic ¢orrosion on the magnesium-
alloy-made casing portion 110 to occur.
The rotor drive mechanism 105 includes a handle
10 shaft 112 to which a handle 101 is connected, a master
gear 113 formed integrally on the distal end of the
handle shaft 112, and a pinion gear 114 meshing witﬂ the
master gear 113. The handle shaft 112 is rotatably
supported onto the handle supporting portion 107. The
15 pinion gear 114 is formed cylindrically, and its front
portion 114a penetrates the central portion of the rotor
103 to extend toward the spool 104. 1Its distal end is
formed with a thread portion. The axially intermediate
portion and rear end portion of the pinion gear 114 are
20 rotatably supported through bearings 115 and 116,
respectively, onto the casing portion 110 of the reel
main body 102.
The oscillating mechanism 106 is a mechanism for
moving the spool shaft 120 fixed to the central portion

25 of the spool 104 in the back-and-forth direction to



and brought into contact with the nagnetic plate 80 to brake the
spool 12. 20 The brake adjusting portion 85 includes a guide
menber 91 fixed obliquely onto the inner circunferenti al surface of
the first side cover 6, a handl e nenber 92 gui ded by the guide
menber 91, and a positioning mechani sm 93 for positioning the handle
menber 92. The gui de nenber 934i-s arranged along a guide hole

- 26- 95 | uel y.in the. first cover s to

gui de the hand}:t?l Q%%gé C@% e P88&.?8§ ﬁglgﬁlrgéP ﬁlrec 1on. Thghﬁandle
menber 92 has a_kn b§ﬁ§&{ 9 92a expos outmardlﬁ of th first side
cover 6, and a Po 8 9§SrpF8§FGH€8'| méFBF? &FSt he
first side cover The |i nk shaft 92h is retained _to the eIongated
hol e 83d Stﬁﬁ%@q% %@X@aé{lal mey@bde dRe fopwradi sRdabarkward
Consequent |y, when the handl e nenber 92 is noved between t he maxi num
br ake positi ondiiFgictdoas wnda ssppiortedhséhaeughie pinipa gearmalibpake

position indicated by a two-dotted
5 the reel main body 102. The oscillating mechanism 106

includes a threaded shaft 121 disposed above the spool
shaft 120, a slider 122 moved along the threaded shaft
121 in forward and backward directions, and an
intermediate gear 123 fixed to the distal end of the
10 threaded shaft 121. The threaded shaft 121 is arranged
in parallel to the spool shaft 120, and rotatably
supported onto the casing portion 110. A spiral groove
121a is formed in the outer circumferential portion of
the threaded shaft 121. The slider 122 is slidably
15 mounted on a guide shaft 124 disposed above and in
parallel to the threaded shaft 121. The rear end of the
spool shaft 120 is fixed to the slider 122. The
intermediate gear 123 meshes with the pinion gear 114.
The handle supporting portion 107 includes a
20 support cylinder 108 provided in the casing portion 110,
| and twp bearingé 109 located within the support cylinder
108 to be distanced from each other in the axial
direction of the handle shaft 112 and rotatably
supporting the handle shaft 112. The support cylinder

25 108 is elongated outwardly in a direction perpendicular



chain line, the link shaft 92b is noved between the upper end and
the I ower end of the elongated hole 83d, and the operation arm 83c
is swingingly noved between the maxi num brake position and the

m ni nrum br ake position. The 15 posi tioni ng mechani sm 93 includes a
positioning spring 96 fixed to the 5nob nmenber 92a and a positioning
net al fitting 97 for positioning T positioning spring 96 in

t he nmovi ng dir et itdre fpddie dtenft el 2teniverct? .calismg portigmodiltdi.oni ng spring
96 is a plate spring bent into a V- 20 shape, and the apex thereof is

bent into an arcuateTheaperor 103 inthadeesht cercigapetahihiitieay is formed
W th arcuate corrugations each corresponding in configuration to

t he ar gt r13en g tisiRAsitd %a»nsrlralln%n%ﬁa ERRBIORBtor
when the handl e nenber 92 is noved, the positioning spring 96 is

brought into abiidrenda Wit Ner& Yk gﬁécf'?ﬁl the 9371des of the circular

-27- 97a of the positioning net Itting SO as to position

the handl g ”E”Wh%rm%m&y 1§d’|%ﬂb%§qlt% TR Mer. The

circular cylindrical portion 130, and the both of rotor
arms 131 and 132 are formed by an integrally molded
member made of, for inétance, an aluminum alloy.

A front wall 133 is formed in the front portion of

10 the circular cylindrical portion 130, and a boss 133a is
formed at the central portion of the front wall 133. The
front portion 114a of the pinion gear 114 and the spool
shaft 120 penetrate a through-hole of this boss portion
133a. On the front side of the front wall 133, there is

15 disposed a nut 134. This nut 134 is engaged via screw
type threads with the threaded portion on the distal end
of the pinion gear 114. A bearihg 135 rotatably
supporting the spool shaft 120 is arranged on the inner
circumferential portion of the nut 134.

20 A first line engaging preventive member 136 of a
circular cylinder axially having a pair of slits is
provided on the front wall 133 of_the rotor 103. This
first line engaging preventive member 136 is a member for
preventing a fishing line wound onto the spool 104 from

25 entering through a clearance between the spool 104 and



can be positioned at either of plural positions between t he maxi num
brake position and the m nimal brake position 5 so that the braking
force can be adjusted with plural st ages. Next, the
operation of the reel will be described. Under a norna
condition, the clutch yoke 40 is pressed inwardly (toward the |eft
in Fig. 3) by the 10 spring 42 so thaB6the pinion gear 32 is noved to

t he eng&emnett opodioti emd emgeging aroandi thenspbbd@ shaft 1@0gagenent
portion 32b of the pinion gear 32 neshes with the chanfering portion
16e of the spodnsdliaf tthks sppwol 104, esidableitsieehhehel gpoblonocoaddt che.
Therefore, the 15 rotational torque fromthe handle 2 is transmtted

through the hamditershaft, 30sddvadaiihededgadingt PeeRent@e memberdeary 32
and spool shaft 16 to the spool to rotate the spool 12 in the line

wi ndi ng-up dir &gt ipedvided for prev@h%&n@a%hbngashﬂﬁgbﬁ%ﬁbnﬁoﬁﬁﬁcgnt%
adj usted by the 20 handl e menber 927to suppress backl ash. Thereafter,

t he st huithel @loch” 1i0y daRIPEIELARNN ALY %heHﬁéﬁ’ldteh%hsrgﬁgﬁt 2. g and

rest 17 is noved al ong the elongate the Si
i s AP R, o5 AssEBEIT, Shgb g
pi nion gear ﬁ?@yﬁﬁ%ive member 137 is a pot-shaped member, which is
formed at its front portion with a pair of arcuate
through-holes 137a through which the first line engaging
10 preventive member 136 passes. A bearing 138 is arranged
at the central portion of the second line engaging
preventive member 137 to rotatably support the spool
shaft 120. Provided on the circumferential edge portion
of the second line engaging preventive member 137 are a
15 cylindrical portion 137b for closing a clearance between
the rear end portion of the spool 104 and the rotor 103,
and a pair of rotor retaining portions 139a and 139b
extending outwardly from the cylindrical portion 137b.
The rotor retaining portions 139a and 139b are
20 respectively retained on the pair of rotor arms 131 and
132 so as to rotate the second line engaging preventive
member 137 in linking with the rotor 103.
A first bail support member 140 is swingably
mounted on the inner circumferential side of the distal

25 end of the first rotor arm 131. The first bail support



- 28- with the clutch yoke 40 is noved in the sane direction
accordi ngly. -Consequently, the engagenent portion 32b of t he pinion
gear 32 is disengaged fromthe chanfering portion 16e of the spool
shaft 16 to establish a clutch- 5 of f condition. Under the clutch-off
condition, the rotation fromthe handl e shaft 30 is not transmtted
to the spool 12 and the spool shafi7-16, so that the spool

12
s Treely 1ol fichled 18 39 DG D1l SphE Al SEd R £irsy rokbe reel i

inclined in the axial direction so : spool _
et o o OB S MR Ui S, 140" ITHB AR oRTR) L
e, TR be OB aing.a (e TR Whe HlS1PAR 13 ARhAkER b e e
[oLation Of LU JATlert? or, na g0l S22, 2000k SRt g g the 1 ne
POTETON 8- s econd batl upport henber 142 18 Swingably momnted onte -
the inner circumferential side of the distal end of the
second rotor arm 132. This second bail support member
142 can be made of, for instance, a material having a
specific gravity larger than other portions so as to
.10 serve as a balancer for correcting the rotational
imbalance caused by the second bail support member 140
and the line roller 141. A bail 143 is provided between
the line roller 141 on the distal end of the first bail
support member 140, and the second bail support member
15 142. A bail arm 145 is defined by the bail support
members 140 and 142, line roller 141 and bail 143. By
mounting the bail support members 140 and 142 onto the
inner circumferential sides of the rotor arms 131 and 132,
respectively, the radius of rotation of the bail arm 145
20 can be made small so as to avoid the interference with a
hand holding a fishing rod. Thus, the mounting leg
portion 111b can be made short to make the spool 104 and
the fishing rod close to each other, thereby making the

entire size small.

25 Here, both of the bail support members 140 and 142



are slidingly contacted with the brake liner 68 so that 20 t he spool 12

I s braked by ‘the centrifugal brake nechani sm 23. On the
ot her hand, depending on the position of the swing arm 83, the
magnetic plate 80 is attracted by the magnets 81 and 82 and nove
together with the rotary 25 portion 66 toward the brake liner 84 side
agai nst the ~38- -29- bi asi ng
force of the depression spring 71. In this case, the magnetic plate
80 contacts therdraakinddblar dbuty 4 Mvinging aidiradt. ng ff er ¢igependi ng on

t he smﬁnging position of the swing arm 83. Consequently, the spool 12

i's braked 5 whith alesdwiaty bbald M i@ Laus ¥ ia-fef 'kﬁtlllo%%lpﬂocﬂtce
bet ween the magnetic plate 80 and the brake |iner 84, and

trouble such agerihs- bagldesly Wudideed 'é‘te e rﬁ‘i‘é%eci'otor arm 131 1%Ve” i f

t he backl ash occurs at the spool 12, th backl ash can be sol ved

easily since té?prédisse%d s%]gea wﬂg]brécgone t6erc‘@1 beancga ggTaLh %et ac%(hhed

easily with theal Strudt Gre 1 nment and

attachnegt the swing ax1s M intersects the second bail support

member mounting surface of the second rotor arm 132 is
expressed as a swinging center C2, then the swinging
center C2 is located at a more forward position than the
swinging center Cl is. That is, the swing axis M is

10 inclined rearward with respect to an axis orthogonal to
the spool shaft 120. Further{ the bail support members
140 and 142 are arranged so that their swinging surfaces
are orthogonal to the swing axis M.

A reversal preventive mechanism 150 for the rotor

15 130 is arranged within the circular cylindrical portion
130 of the rotor 103. The reversal preventive mechanism
150 includes a roller type one-way clutch (not shown),
and an operating mechanism 151 for switching the one-way
clutch between an activated condition and a non-activated

20 condition. The one-way clutch is arranged so that its
outer race is fixed to the casing portion 110 and its
inner race is fixed to the pinion gear 114. The
operating mechanism 151 has an operation lever 152
disposed at the lower portion of the casing portion 110,

25 and by swinging the operation lever 152, the one-way



procedure of the first side cover 6 will be described bel ow.

Under nornmal conditions, the front cover 10 is 15 arranged at a cl osed
position shown in Fig. 6. In this case, the shaft portion 10c of
the front cover 10 is | ocated at the | ower end of the el ongated hol e
8b. The rotation preventive protrusion 65b fixed to the brake

casing 65 abuts against the shaft portion3%26c so that the 20 first side

cover 6 fixed touthn béﬁk@ecwllﬁah@é B20ReEnPeNe two cbABRE 8NN tbﬁder
countercl ockwi se direction in Fig. 6. In a case where t

first side COV%he6ab§15§€@ﬁe@ond%tlonfEﬁg]EB§8§'QSBpF? §r§hiﬂlgé efr&ﬂ

renmove the spool 12, ront cover out to the open

position as §otaF?Q w3 i ElgergF £ Snwkﬁﬁlkégngl%gxgéoég Qﬁagggged out,

- 30- t he sha ortion e fron

(b oL ongntod R bAoA 8 LA HRAST B oD Borer p3sTaL 1S b
the f|rst side covg%tgd to rotate in the reverse direction.
The spool 104 is disposed between the first rotor

arm 131 and the second rotor arm 132 of the rotor 103,
and fixed to the distal end of the spool shaft 120
through a sleeve 1044 made of an aluminum. The spool 104

10 has a line winding barrel portion 104a. The fishing line
is wound onto an outer circumference of the line winding
barrel portion 104a of the spool 104. A rear flange
portion 104b of the spool 104 is formed rearward from the
line winding barrel portion 104a, and an aluminum-made

15 front flange portion 104c fixed to the front portion of
the line winding barrel portion 104a. The line winding
barrel portion 104a and the rear flange portion 104b are
formed of a thin member, are formed integrally with one
another and are made of a magnesium alloy. The line

20 winding barrel portion 104a extends up to the outer
circumferential side of the circular cylindrical portion
130 of the rotor 103 so that its barrel length is longer
than that of a general spinmning reel. The diameter of

each of the flange portions 104b and 104c are smaller

25 than those of the general spinning reel. By this



5 rotatable in the counterclockwi se direction in Fig. 7. Under
this condition, when the first side cover 6 is rotated in the
countercl ockwi se direction, the protrusions 14a are di sengaged from
the retaining claws 14b nounted to the side plate 8 so as. to permt
the first 10 side cover 6 to be renoved fromthe side plate 8. Wen
the first side cover 6 is renoved, and i¥4Q@Hhe spool 12 is braked by

th d ' I | 1 ' te 80
¢ 0000, Cast oM CRBhe L REChARI Al Al cre LAAE SBBIGIA Sl oL, 20

tt ted by th ts 8
gid;aEOSer %-béﬁ T;gn: % 1 bégée i%.ca be rempved through.the op%ping
8a. q%e doubT e’ bea iﬁ%er S eE%%%??%d?Eﬁi??FY?ﬁ Pt L

tribut . 1 ducti f I i ght  whi | . | Nt ai ni th
ctrength thersotPPREE FREHAd fas nBouind ontS itk fine wiitiBd 2 are

made of magn siun1fllo¥..Furih§r, 20 since each of these parts can be
obt ai ned by tReFret POrtLon 184} nol ding in accordance with the

Thi xonol di ng[ err] process, the breakage and the deficiency can be
reduced > evelNGXt e ddte pparatdam@ef tthien spinning reel WllriloéGer to

avoid the direct contact between the 25 nagnesiumalloy-nmade spool and
t he spool shafie¢sasihedi ng

For casting with the spinning reel, the bail 143 is
pivoted from a line winding side to a line releasing side.
This causes the first and second bail support members 140

10 and 142 to be rotated in the same direction about the
swing axis M. In this operatioﬁ, since the first and
second bail support members 140 and 142 are disposed on
the inner circumferential sides of the first and second
rotor arms 131 and 132 and the swing axis M is inclined

15 rearward with respect to the spool shaft 120, the bail
support member 140 and the line roller 141 on the distal
end thereof are moved more radially inwardly than those
at the line winding position. Therefore, the line being
fed during the casting is hardly entangled onto the first

20 bail support member 140 and the line roller 141.

For the line winding operation, the bail 143 is
returned tb the line winding position. This can be
automatically done with the action of a not-shown cam and
spring when the handle 101 is rotated in the line winding

25 direction. When the handle 101 is rotated in the line



-31- | argely i nconpatible ionization characterisitcs, the sl eeve
20 is interposed therebetween. Thus, the el ectrolytic corrosion
hardly occurs on the spool 12. Enbodi ment 2 5 Al t hough in
Enbodi ment 1 the present invention is described by referring to the
doubl e bearing reel as a fishing reel by way of exanple, the present
I nvention can al so be applied to a-gpinning reel. I n
Figs. 8 to 10, a spinning reel is shown in 10 accordance with a second
enbodi ment of wifdigncesdgection, theyamtiaddontie togigne A§ teansmigtedes a
reel main body 102 rotatably supporting a handle 101, a rotor 103,
and a $hamiugt) £ heT handiteorshbB@3: 114 2r et dbley mausear gedrod 1Bheo

front portion of the reel main body 102. The spool 104 15 i's
configured to thecgivaan fgedr rig 4.1 n@hentrotiahd cnagtletorque transminftedent i al
surface thereof in response to rotation of the rotor 103. The spool

104 is al so coif itQi gsirdiem gear 11MDVigMHar@hitdted thitoug@r then febnthe
rotor 103 in forward and backward directions along an axis of
rotationsof th®rtion of the pinion gear 114 to the rotor 103 so that
the rotor 103 is rotated in the line winding-up direction.
On the other hand, by the intermediate gear 123
meshing with the pinion gear 114, the threaded shaft 121
is rotated so that the slider 122 engaged with the spiral
10 groove 121a of the threaded shaft 121 is moved back-and-
forth direction while being guided by the guide shaft 124.
Therefore, the spool shaft 120 and the spool 104
reciprocate back-and-forth so that the fishing line
guided by the bail 143 and the line roller 141 onto the
15 spool 104 is wound up onto the outer circumferential
surface of the line winding barrel portion 104a of the
spool 104 uniformly.
In the spinning reel thus constructed, since a
portion of the reel main body 102 and the spool 104 are
20 made of the magnesium alloys, the similar effect can be
obtained as in the first embodiment. Further, since the
titanium-alloy-made thick mounting leg portion 111b is
formed integrally with the cover portion 11la, and the
magnesium-alloy-made thin casing portion 110 for

25 accommodating drive parts therein is formed separately



20 rotor 103. The reel main body 102 includes a casing

portion 110 supporting the rotor 103 and the spool 104, and a lid
portion 111 renovably attached via screws to the casing portion 110.
The casing portion 110 is a thickness-thin 25 and magnesi um al | oy- nade
menber obtai ned, for instance,

- 32- by an injection nolding in acesez<dance mﬁth a

ThiXonDIding[3£¥$q pr.ocess, such as that referred t g;h mﬁtg
respect to th MBS 199 RAFEPD A the' B @CCHLAGY Portion
110 are a rotor drlve mechani sm 105 5 for rotating the rotor 103 an
osci |l ati ng néd¥arfasing@ortion ¥y Gan s ﬁ“la}%aﬁdﬁe@g {the FLGROAEY i ne
by noving the spool 104 in forward and backward dlrectlons and a
handl e suppor tiheFasf tGash b 7inereasadt alfthe swpwdrimiondeg portipme 1adkdI e

101. 10 The lid portion 111 is a nmenber nade of, for
i nstance, titas ehsy rdimsindkrieofsmehginuf sbnoe dhsy mount inga llegst - wax
process (al so known as a precision-casting
5 portion 111b is made integral with the cover portion 1lla,
the strength can be maintained with a simple structure in
comparison with prior art configurations where they are
separate members.
Embodiment. 3
10 In Fig. 11, a spool 12 is a magnesium-alloy-made
member obtained by iﬁjection molding in accordance with a
die-casting process. The spool 12 has dish-like flange
portions 12a at both sides thereof, and a cylindrical
line winding barrel portion 12b between the flanges 12a.
15 The spool 12 has an integral hollow boss portion 12c¢c at a
substantially central portion in the axial direction and
the inner circumferential side of the line winding barrel
portion 12b. A sleeve made of an aluminum alloy is
pressure-inserted into the inner circumferential side of
20 the boss portion 12c¢. The sleeve 20 is interposed so as
to prevent the electrolytic corrosion of the spool 12
made of a magnesium alloy. The spool 12 is non-rotatably
fixed with respect to a spool shaft 16 passing through

the sleeve 20, for instance, by a serration connection.

25 A manner of fixing is not limited to fixing method that



process). The lid portion 111 has a thin cover portion 11l1a for

covering an opening 110a of the casing portion 15 110, and a nounting
| eg portion 111b extendi ng upwardly fromthe cover portion 1lla. The
surface side and the reverse side of the cover portion 11la are nade
substantially snooth. The nounting |leg portion 111b is a solid
thick menber, and its distal end extends-up-both 20 front and rear
directions to forma fishing rod nounting portion 1llc.
An insul ating SRRLPYS1Veqag8esf andopropresiers @f the sexyafi@iic resin
such as nylon or the like is interposed bet ween the casing portion
110 and the |idopoeectpanior. thes5likeThandasangowsrcommeqitommetieds i d
portion 111 nmade of - 33-
met al s havi ng sachnpat afhesionj zahsenttbarmcl@ingfics @nel like axderefore
shoul d not be in direct contact with one anot her. By interposing the
i nsul ati ng sheemhpldyabkéween the casing portion 110 and |id -portion,
the flowof 5 el ectrons between the casing portion 110 and the Iid

5 As shown in Fig. 12, a metal oxide film 20a is

formed on the surfaces of the spool 12 and the sleeve 20
to enhance the anti-corrosion property thereof. The
metal oxide film 20a is formed by an anodic oxidation
process or a conversion coating process. A slight
10 clearance 20b exists between the spool 12 and the sleeve
20. An adhesive agent 20c injected by a capillary
phenomenon f£ills the clearance 20b. The liquid to be
filled is not limited to the adhesive 20a, and any liquid
can be used as long és the liquid is excellent in
15 permeability and anti-corrosion property such as a
synthetic resin, an o0il or the like.
The spool shaft 16 is a bar-like member made, for
instance, of a stainless steel.
_To avoid the electrolytic corrosion, the sleeve 20
20 is disposed between the magnesium alloy and the stainless
steel. The sleeve is made of the aluminum alloy having
generally neutral ionization characteristics with respect
to the magnesium alloy and the stainless steel. The
interposing manner is not limited to the pressure

25 insertion. Insertion molding methods are applicable. If



portion 111 can be remarkably reduced to nmake it difficult for

el ectrolytic corrosion on the magnesi um al | oy- made casi ng portion
110 to occur. The rotor drive mechani sm 105 i ncludes a handl e
10 shaft 112 to which a handle 101 is connected, a naster gear
113 forned integrally on the distal end of the handl e shaft 112, and
a pinion gear 114 neshing with the —aqmster gear 113. The handl e shaft
112 is rotatably supported onto the handl e supporting portion 107.

The 15  pinaoblgaeanté420srbpaingd betwedhi €nbl ¥podndipt andir ené
portion 114a penetrates the central portion of the rotor 103 to

extend toward kheegBOQD, 1Qﬁmobbﬁegh§t§£rengalﬁ water obOtHEJ1Ykéhig thread
portion. The axially i nt er medi at e portion and rear end portion of

the pinion geatikifyate cAler hPbatall ¥ SUPRELES o GHOBADRAY I 103148 and

116, respectively, onto the casing portron

e 102, SPr IR} o P LR RL B FBEPEALED, dRCehE EoPRGUTgRTT (o
104 in th? baCEhgngdLQ h dh&%%%'ﬁﬂctls filled into this clearance 20b.
Embodiment 4
In Fig. 13, a crank assembly 200 for a bicycle
includes a right crank arm 202 and a left crank arm 203
which are non-rotatably fixed to the ends of an aluminum-
10 alloy-made crank shaft 205, respectively. The crank
shaft 205 is rotatably supported onto a bottom bracket
201 mounted on a bicycle frame (not shown).
As shown in Fig. 14, the right crank arm 202
includes a boss portion 210 fixed to the crank shaft 205,
15 a crank portion 211 extending radially outwardly from the
boss portion 210, and five connecting fingers 212
extending radially outwardly from the boss portion 210.
The connecting fingers 212 are arranged at substantially
constant angular intervals, and the crank portion 211
20 extends from a portion between the two connection fingers
212. A sprocket 213 is removably mounted onto these
connection fingers 212 by bolts.
The right crank arm 202 is made of magnesium alloy.
A stainless-steel-made pedal shaft 222 for a pedal 220

25 is attached to the distal end of the crank portion 211.



- 34- t hereby noving the spool 104 in the same direction. The

spool shaft 120 is nade of, for instance, a stainless steel, and is
axially nmovable in forward and backward : di rections and supported

t hrough a pinion gear 114 onto 5 the reel main body 102. The

oscil lati ng nechani sm 106 I ncludes a threaded shaft 121 di sposed
above the spool shaft 120, a slider 122 noved al ong the threaded
shaft 121 in forward and backward élrections and an

i nt er nedi at e gggr 123 fixed to the dista end of the 10 t hr.eaded shaft
121.  The t hread¥d THATMEAL j &2 g %ﬁﬁéﬁfi 2%% 1p‘%trIét‘Tch«alldeiQ) ithd ooI

shaft 120, and rotatably supported onto the casing portion 110.
spiral groove distal 1%"1% o5 the RS dtler Fhe uirgadad &Olrﬁ)rzcllﬁ)n of

the threaded shaft 121. The slider 122 is slidably 15 nount ed on a gui de
shaft 124 di sposedfapeRe emdn raluminum ek gy -glade sireverFddawshaft 121
The rear end of the spool shaft 120 is fixed to the slider 122. The
i nter nedi at e gezptaddle gesssutée-inmsepied dntgeparhd Idtistal end of theThe
handl e supporting portion 107 includes a 20 support cylinder 108
provi ded i5n t hecxaaskstiafpor2idbn 110, and two bearings 109 | ocated
within the support cylinder
An adhesive agent is similarly filled into a
clearance between the sleeve 216 and the distal end of
the crankshaft 211. A metal oxide film is formed on the
surface of the right crank arm 202.
10 As shown in Fig. 13, the left crank arm 203
includes a boss portion 217, and a crank portion 218
extending radially outwardly from the boss portion 213.
An aluminum-alloy-made sleeve 216 is pressure-inserted
into the distal end of the crank portion 218 similarly.
15 In the part assembly for a bicycle, the crank arms
202 and 203 are not likely to be electrolytically
corroded with the magnesium-alloy-made crank shafts 202
and 203 mounted onto the stainless-steel-made pedal shaft
222. Further, since the adhesive agent is filled into
20 the clearance between the sleeve 216 and each of the
crank portions 211 and 218, the corrosion is not likely
initiated from that clearance.
Other Embodiments

(a) The arrangement of the part assembly for a

25 fishing reel is not limited to the aforementioned



108 to be di stanced from each other in the axial direction of the

handl e shaft 112 and rotatably supporting the handle shaft 112. The
support cylinder 25 108 is elongated outwardly in a direction

per pendi cul ar _ - 35- to the
spool shaft 120 in the casing portion 110. The rotor 103

I ncl udes a circular cylindrical portion 130, and a first rotor arm
131 and a second rotor arm 132 whiréR-are provi ded on the sides of

the circular ebbodisghitedri chle Beski®y13GcopReBLt BocBRB BrB8Ent The
circular cylindrical portion 130, and tKe bot h of rotor arnms 131 and

132 are fornmedibyeal ikl e@ndley aFph9ed to othee¥RehifBdeetlis EAEN! A8t aNce,
an al um num al | oy. front wall 133 is forned in the front

portion of 101evekhﬁr% &y %rgﬁykh@@?kiéglﬁ [ﬁ&?g§£3gxganﬁoab98?f 133a is

formed at the central rti he fr1ont ont

bor L1 00 2148 Pheblit g il 9880 110 RALGAG 9089 navipg a"BEb, 120

penetrate a throug s Db the front
si de of t?e frontpuallnd 3 ot %%iib% mechanism having a brake lever in

mechanism oY a
place or reversal preventive mechanism, and a one-sided
bearing reel.
(b) In Embodiment 2 described above, the cover portion
and the mounting leg portion are integrally formed
10 together. The present invention can be applied to a
spinning reel in which the casing.portion and the
mounting leg portion are integrally formed together.
(c) In the foregoing embodiments, the material of the
sleeve is the aluminum alloy. The material of the sleeve
15 is not limited to the aluminum alloy, and the sleeve can
be made of any metal, such as a zinc alloy or the like,
that has ionization characteristics compatible with the
magnesium.
() In the foregoing embodiments, since the spool shaft
20 is made of the stainless steel, the sleeve is interposed
between the spool and the spool shaft. If the spool
shaft is made of an aluminum alloy or a zinc alloy, the
spool may be directly mounted onto the spool without the

sleeve since the ionization characteristics are generally

25 compatible with those of the spool.



15 di sposed a nut 134. This nut 134 is engaged via screw type
threads with the threaded portion on the distal end of the pinion
gear 114. A bearing 135 rotatably supporting the spool shaft 120 is
arranged on the inner circunferential portion of the nut 134. 20
A first |ine engaging preventive nenber 136 of a circular cylinder
axially having a pair of slits is provided on the front wall 133 of
the rotor 103. This first Iine engaging preventive nenber 136 is a
menber for preventing a fishing |line wound onto the spool 104 from
25 ent er i ng{¢hr odghtoughe arheen de vzt weent t(thes spoioll@4 &he reel main

- 36- the rotor 103 and engagi ng around the spool shaft 120.

| nsi de t he spdobdyDinadadobetheanadghes bpnohlldd bendndibefactured ript arhd 03, a
second |ine engaging preventive nenber 137 i's provided for

preventing theihjebtign! moBd iy Nin oatcorddnce With sgiee! THDGomsdd syt er i ng
into the inside through a clearance to the rotor 103. The second
line engagi ng processPifVERE ¥LoFBHORE 1d34d! SmBodDhestidPeEheepbets kY Ch is
| 5 be manufactured by a die-casting process. In this case,
the first part can be manufactured inexpensively compared
to the Thixomolding™ process.
(£) Although a synthetic resin is described as an
example of the inéulating member in the aforementioned
10 embodiments, any other synthetic resin, or an insulating
ceramics such'as an aluminum oxide may be used as a
material of the insulating member. In the case where the
second part and the third part are made of an aluminum
alloy, a metal oxide film may be formed on the contacting
15 surface of the first member as the insulating member.
Further, the insulating third member may be formed by
insulating paint or the like.
(g) In Embodiment 4 described above, a crank assembly
is described as an example of the part assembly for a
20 bicycle. The present invention should not be restricted
thereto, and can be applied to other part assemblies for
a bicycle, including a brake device such as a brake lever,
a brake arm or the like, and a gear change mechanism such

as a front derailleur, a rear derailleur or the like.

25 Effects of the Invention



formed at its front portion with a pair of arcuate t hr ough- hol es
137a through which the first line engaging 10 preventive nmenber 136

passes. A bearing 138 is arranged at the central portion of the
second |ine engagi ng preventive nmenber 137 to rotatably support the
spool shaft 120. Provided on the circunferential edge portion

of the second |ine engagi ng preventive nenber 137 are a 15 cylindrical
portion 137b for closing a clearance bet wddr the rear end portion of
t he spool 104 and the rotor 1083, and a pair of rotor retaining
portions 139a and 139b extendi ng outwardly fromthe cylindrical
portion 137b. The rotor retaining portions 139a and 139b are 20
respectively retai negs aled &£ 198d a1 ve Ol c ¥ dEnd To 2‘{)}% presentl32 SO as to
rotate the second |ine engaglng preventive 137 in linking

with the rotor;l@dntion, a fﬁngsﬁagg' SYR @5%? Eﬁ@ O#f?% $s. in

sw ngabl y nmount ed on t ner C|rcu eren e dista
%5 end of RGLhER! WiehOh BEMbARLparlBabbr St B b1SHERSA' a1ty

Since aluminum has ionization characteristics that are

5 generally compatible with magnesium, electrolytic
corrosion is unlikely to occur even though these parts
are directly contact each other.

Further, in a case where a filling agent is

inserted into a cieafance between the first and the

10 second parts or the first part and a third part, air,
ambient corrosive fluids such as a sea water or the like
are prevented from entering into the clearance, so that
the corrosion hardly occurs from that portion. Thus,

anti-corrosion property can be improved further.



- 37- menber 140 is rotatably

?lr ?Ammﬂmjmmlllmlgggg: n%841i42a di stal end of the

first* bdil 'suppott menber 140. A & Jupport nenmber 142 is
swi ngably nmounted onto t he inner C|rcunferent|al side of the distal
end of the second rotor arm 132. This second bail support nenber
142 can be nmade of, for instance, a materfar havi ng a specific
gravity | arger WHARNISt BRBAIMBDt IgRs so as to 10 serve as a bal ancer for
correcting the rotational | nbal ance caused by the second bai

support menber 140 1. Aanech&gidldDeadsdhisly 1ddmpAAdaid: 143 is provided
bet ween the line roller 141 on the distal end of the first bai

support nmenber 140, ang;fge ﬁ&f@ﬁﬁa@é"&f%‘%ﬁeme&{ll%ﬁ and42. A bail
arm 145 is defined by the bail support nbers 140 and 142, I|ne

roller 141 and bail J143=-8Ya S 140
5 Part & Qﬂéf ?gﬂﬁﬁyrotor

and 142 onto the I nner - circu erentlal si1 des arns 131
and 132, r i h di 0 a t m 1
00132, e niglBIRERY Yohtac G CAChU R LOLobRRY Sho! B5yhebh 2

hol ding a fishin hus, .t he nounting | eg portion 111b can be

made short to ﬁggg'%ﬁgs pB@FtIO4 and

2. The mechanical assembly as set forth in claim

Aooorted onto.the first rotor
' 'B- {f or guiding a

d

1, wherein seid first part is a line winding spool for a
fishing reel, and said second part is a spool shaft
10 mounted to said spool.
3. A mechanical assembly comprising:
a first part made of a magnesium alloy;
a second part made of a first metal having an
ionization energy that is smaller than the ionization
15 energy of said magnesium alloy, said second part being
mounted to said first part; and
a third part made of a second metal having an
ionization energy that is smaller than said magnesium
alloy and larger than the ionization energy of said first
20 metal, said third part being in direct contact with said
first part and interposed between said first part and
"said second part.
4. The part assembly as set forth in claim 3,
wherein said second metal is one of the following groups

25 of metals: aluminum alloys and zinc alloys.

This Sheet Has Been R
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the fishing rod closé To each ot her, thereby naklno t he entire size
' ‘ . renbers 140 and 142

se- IR BB GNE: < 2o 1 a point at

whi ch tﬁecsm}ng"axﬁs*wl|ntersect~ the PF ail _.s@pport menber
mounting surface of the first rotor arn1131 Is expressed as a
sSwW ngi ng center Cl, and a point at which=3- the swing axis Mintersects

the second bail suppor! a mecHIBIRG( RN HidAwW Ut preaeandy ot of

arm 132 is expressed as a sSwW ngi ng center then the sw nging
center C2 is | t r p t SW ngi ng
center Cl is. &ﬁaﬁggtg t%%ggmﬁﬁéﬁéﬁﬁégkﬂgééé%gﬂy |nc#?%%n rearward with

respect to an axis ort ogonal_t.0 20 11 c4A0. Further, the
bai | support menber & P ret HiﬁfeﬁﬁgﬁlﬂFaf éﬁ}gﬁﬁggqio Hat their swi nging

f th | tot |
f)lrjtravgrcrfisve rrechagirgré)rl%%g al?%orlﬂﬂci? gﬁg mé@ol\{l}%‘”ﬁq a?f{belé)%%%nﬂ’l% Fhe

circular cylindrical portion
5 energy that is smaller than the ionization energy of said

magnesium alloy, said second part being coupled to said
first part; and
a third part made of an insulating material, said
third part being in direct contact with said first part
10 and being interposed between said first part and said
second part.
6. The mechanical assembly as set forth in claim
5, wherein said second part is made of a stainless steel.
7. The mechanical assembly as set forth in claim
15 5, wherein said second part is made of titanium or a
titanium alloy.
8. The mechanical assembly as set forth in claim
5, wherein said first part is a spool for a fishing reel,
said second.part is a spool shaft mounted to said spool,
20 and said third part is a cylindrical sleeve interposed
between said first part and said second part.
9. The mechanical assembly as set forth in claim
5, wherein said first part is formed by an injection
molding process.

25 10. The mechanical assembly as set forth in claim

_—
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130 of the rotor 103. The reversal preventive nmechani sm 150 i ncl udes

ts0 1 IR DO - e " 15 H‘f%’ e an acti vat ed condi 11 on

and a rfonfacti vated *20 condi t fon - Elutch is arranged so

that its outer race is fix Weding portion 110 and its

inner race is fixed to the pinion gear 114. The oper ati ng nmechani sm
151 has an operation | ever 152 di syfosed at the | ower portion of the
casing portion 110, 25 and by swi nging the operation |ever 152, the
one- way 5, wherein said first part is formed3®sing a did-+wtadtizan be
swi tched between the two conditions. Under the activated condition
the rotor 103 msl@ingi brbedsgrom rotating in a reverse (non-w nding)
di rection, whereas under the non-activated condition the rotor 103
is 5 permtted 1D, r otted @nddhddird e RSl & if¥t forth in of  The
spool 104 is disposed between the first rotor arm 131 and the second

rotor arm 132 éiaiQGSroﬁHéréQﬁ a metal 8REET ¥t st BorAbgt&h gnd of the
spool shaft 120

5  surface of said first part, said metal oxide film being
exposed to ambient air.

12. The mechanical assembly as set forth in claim
5, further comprising:

a filling agent inserted between adjacent ones of

10 said first part, said second part and said third part.

13. Thé mechanical assembly as set forth in claim

12, wherein said filling agent is a liquid injectable
using a capillary phenomenon.

14. The mechanical assembly as set forth in claim

15 13, wherein said filling agent is a liquified adhesive
agent which solidifies after being insertiom.

15. The mechanical assembly as set forth claim 5,
wherein said mechanical aésembly is a fishing reel
assembly configured for mounting to a fishing rod for

20 winding a fishing line.

16. The mechanical assembly as set forth in claim
5, wherein said mechanical assembly is a bicycle
mechanical device mounted to a bicycle.

17. The mechanical assembly as set forth in claim

25 15, wherein said fishing reel comprises: '
This Sheet Has Been Repl
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through .a-sleeve 104d pmade of an alum num The spool 104 10 has a |line

barrel portion 104a. The flshlng I|ne I S wound onto an
outer MHM“E ﬁlm the |ind HTI——ssiemdag i €| portion 104a of the
spool ; B iﬂﬁbﬂﬂﬂl.he spool 104 is forned
rear war d fron1the line gindi nSERIAGEDI r§ion 104a, and an
al um num made 15 front flange portlon e xed to the front portion
of the line winding barrel portion 104a. The |ine wi nding
barrel portion 104a and the rear flange p&4ion 104b are formed of a
thin nmenber, are forned |ntegrally wi th one anot her and are nmade of
a nagne3|un1alloy The l'ine wi ndi ng barrel portion 104a extends up
to the outer nf er.en i d of th r I
portion 130 3f ér&lélrtbfg;g SC af™ s aroglg Isg(rilét Eggmﬁgnger

than that of a ner al T e dlaneter ach of the
flange porti or&g§04%a3a%d]?3%ﬂ %}%el%?fyl GLimkng *fgr#]t%tsé)ad?et’t " %Yener al
spinning reel. By this - 40-
arrangement, the re& SPAe MAIMGRS 9 53 &gl Jada, body for

winding said fishing line therearound, said spool
5 defining said second part.
18. The mechanical assembly as set forth in claim
17, wherein said fishing reel is a double bearing reel in
which said spool is mounted onto side reel main body so
as to be rotatable about an axis of a direction
10 intersecting an axial direction of said fishing rod.
19. Thé mechanical assembly as set forth in claim
18, wherein said fishing reel includes a reel body having
a casing portion supporting said.spool and a rod
attaching portion formed integrally with said casing
15 portion, and a 1lid portion removably fixed to said reel
body .
20. The mechanical assembly as set forth in claim
15, wherein said bicycle mechanical device is a crank

assembly from a bicycle.

This Sheet Has Been Rei




be made small, and the line twists are prevented even if a thinner
fishing line is wound onto the |ine w nding barrel portion 104a. 5
Next, the operation of the spinning reel will be descri bed.

For casting with the spinning reel, the bail 143 is pi voted froma
line winding side to a line rel easing side. Thi s causes the first
and second bail support nenbers 140 10. and 142 to be rotated in the
sanme direction about the swng axis M In this operation, since the
first and second bail support nenpség 140 and 142 are di sposed on
the inner circunferential sides of the fir5t and second rotor armns
131 and 132 and the swing axis Mis inclined 15 rearward with respect
to the spool SMECHANPOAL! ASSHMBLY WITH IRCOMDAYIBERDEETAARIENdAvHATALSE
roller 141 on the distal end thereof are noved nore radially

I nwardly than those at the line winding position. Therefore, the

i ne being fed during tk= I ngl ed onto the first
20 bai | support nenber 140 cL E‘A?# Q&‘ngﬁﬁ;ﬁ]gﬁf%% For the
| i ne wi nding operatypr, the bail 143 is returned to the I|ine _w nding
position. This can BETIOUS ParlsSyidk pPa@sgegbly ®itt RAEKE &6 B‘ﬁdéf of

not - shown cannfng . . . X S .
iffering metals having incompatible ionization

characteristics. Any two parts which have incompatible

5 ionization characteristics afe separated from one another
such that corrosion inducing contact therebetween is
eliminated. Therefore, the possibility of electrolytical
corrosion can be reduced. For example, in one embodiment
a spool assembly in a spinning reel includes a spool (12)

10 made of a magnesium alloy mounted on a spool shaft (16).
The spool shaft (16) is made of a stainless steel.
Stainless steel and the magnesium alloy have ionization
characteristics that are not compatible,'léading to
possible electrolytic corrosion therebetween. However, a

15 sleeve (20) is disposed between the spool (12) and spool
shaft (16). The sleeve (20) is made of an aluminum alloy
that has ionization characteristics that are compatible
with both the magnesium alloy and stainless steel.

(Fig. 12)



spring when the handle 101 is rotated in the line winding 25 di rection.
When the handle 101 is rotated in the line

-41- wi nding direction, the rotational torque is transmtted

t hrough t he handl e shaft 112 and the nmaster gear 113 to t he pinion
gear 114. The rotational torque transmtted to the pinion gear 114
is transmtted through the front 5 portion of the pinion gear 114 to
the rotor 103 so that the rotor 103 is rotated in the line

wi ndi ng-up direction. On theg pther hand, by the internediate
gear 123 meshing with the pinion gear 114, the threaded shaft 121
is rotated so thif' e<$lider 122 engaged with the spiral 10 gr oove
121a of the threade®?®*shaft 121 is noved back-and- forth direction
whi | e being guided by the guide shaft 124. Therefore, the spool
shaft 120 and the spool 104 reci procate back-and-forth so that the
fishing |line guided by the bail 143 and the |ine roller 141 onto the
15 spool 104 is wound up onto the outer circunferenti al surface
of the line winding barrel portion 104a of the

2b

2a




spool 104 uniformy. In the spinning reel thus constructed,

since a portion of the reel main body 102 and the spool 104 are 20
made of the magnesium alloys, the simlar effect can be obt ai ned as
in the first enbodi ment. Further, since the titani um al-l oy- made
thick nmounting leg portion 111b is formed integrally with the cover
portion 11la, and the magnesi um al | oy-made thin casing portion 110
for 25 accomodating drive parts therein is formed separately
-42- fromthe nmounting | eg portion/i21b, the high accuracy of
t he casing portiow;ﬁlo can be maintained and the rigidity t her eof
can be increased. @JUD ting leg portion 111b I's al so nmai ntained
in strength. Since the nmounting |eg 5 portion 111b is nade integral
with the cover portion 111a, the strength can be maintained with a
sinmple structure in conparison with prior art configurations where
they are separate nmenbers. Enbodi mnent 3
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10 In Fig. 11, a spool 12 is a négnesiun}alloy-nade menber

obt ai ned by injection nolding in accordance with a di e-casti ng
process. The spool 12 has dish-like flange portions 12a at both
sides thereof, and a cylindrical X i ne winding barrel portion 12b
between the flanges 12a. 15 The spool 12 has an integral holl ow boss
portion 12c at a substantially central portion in the axial
di rection and t he i nner circunfegﬁpgjzﬂ side of the |line w nding
barr el portion 12b. A sleeve nmade 'of an alumnumalloy is
pressure-insertegf.nto he inner circunferential side of 20 t he boss
portion 12c. Th igke 20 is interposed so as to prevent the
el ectrolytic corrosiron of the spool 12 made of a magnesi um al | oy.
The spool 12 is non-rotatably fixed with respect to a spool shaft 16
passi ng through the sl eeve 20, for instance, by a serration
connection. 25 A manner of fixing is not limted to fixing nmethod that
- 43- enpl oys recesses and protnysi ons of the serration
connection or the |ike, and vagﬂous ' hodgN
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such as adhesion, insertion nmolding, or the like are enpl oyable. 5
As shown in Fig. 12, a netal oxide film20a is formed on the
surfaces of the spool 12 and the sl eeve 20 to enhance the
anti-corrosion property thereof. The metal oxide film20a i.s forned
by an anodi c oxidation process or a conversion coating process. A
slight 10 cl earance 20b exists between the spool 12 and the sl eeve

20. An adhesive agent 20c injected by a capillary phenonenon fills
t he cl earance 20b. The liquid to be a4712filled is not limted to the
adhesive 20a, and any liquid can be used as long as the liquid is
excellent in 15 Figew_feabi lity and anti-corrosion property such as a
synthetic resin, ans®il "or the |ike. The spool shaft 16 is a
bar-1i ke nenber nade, for i nstance, of a stainless steel.

To avoid the electrolytic corrosion, the sleeve 20 20 i s disposed

bet ween the magnesium all oy and the stainless steel. The sleeve is
made of the al um num al |l oy havi ng general ly neutral ionization
characteristics with respect to the magnesium all oy and the

stainl ess steel. The i nt er pgd8i ng dm s, not limted to the
pressure 25 insertion. Inserti<n ~ pplii cable. |If




-44- a clearance 20 remai ns between the spool 12 and the

sl eeve 20, atnospheric air, salt water or the like is likely to
enter into the clearance 20b, which nay lead to ' corrosion. To
elimnate a possibility of the corrosion, 5 t he adhesive agent 20c is
filled into this clearance 20b. Enbodi nent 4 In Fig.
13, a crank assenbly 200 for a bicycle I ncl udes a right crank arm
202 and a left crank arm 203 whi gh13re non-rotatably fixed to the
ends of an alum num 10 al l oy-made crank shaft 205, respectively. The
crank shaft 205 is rotatably supported onto a bottom bracket

201 nounted on aFiqclE frame (not shown). As shown in Fig.
14, the right crank<rny 202 i ncludes a boss portion 210 fixed to the
crank shaft 205, 15 a crank portion 211 extending radially outwardly
fromthe boss portion 210, and five connecting fingers 212
extending radially outwardly fromthe boss portion 210.




The connecting fingers 212 are arranged at substantial ly const ant

angul ar intervals, and the crank portion 211 20 extends froma portion
bet ween the two connection fingers 212. A sprocket 213 is renovably
nmount ed onto these - connection fingers 212 by bolts. The
right crank arm 202 is made of magnesi um all oy. A
st ai nl ess-steel -nade pedal shaft 222 for a pedal 220 25 Is attached to
the distal end of the crank portion 211.¢,95
- 45- For attachment, a threaded hole 215 is provided in the
di stal end of th rankshaft 211. The threaded hole 215 Is fornmed on
an alum'numalloj-:G e 9l eeve 216 non- rotatably pressure-inserted
into the distal end of the 5 crankshaft 211. An adhesi ve
agent is simlarly filled into a cl earance between the sl eeve 216
and the distal end of t he crankshaft 211. A netal oxide filmis
formed on the surface of the right crank arm 202.

65b 14
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10 As shown in Fig. 13, the left crank arm 203 i ncl udes a
boss portion 217, and a crank portion 218 extending radially
outwardly fromthe boss portion 213. An al um nunt al | oy- made sl eeve
216 is pressure-inserted into the distal end of the crank portion
218 simlarly. 15 In the part assenbly for a bicycle, the crank
arns 202 and 203 are not likely to be electrolytically

corroded with the nmagnesi um al | oy- nade czZ?5 shafts 202 and 203
nount ed onto the stainl ess-steel -nmade pe shaf t 222. Furt her,
since the adhesive agent is filled into 20 t he cl earance between the

sl eeve 216 and eaﬂgf a‘ue crank portions 211 and 218, the corrosion
is not |ikely "n™iated fromthat clearance. O her

Enbodi nment s (a) The arrangenment of the part assenbly for a 25
fishing reel is not limted to the aforenenti oned

- 46- enbodi nents. The assenbly according to the present

i nvention can be applied to other fishing reels such as a
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| ever-drag type or electrically driven type double bearing type
reel, a spinning reel having a drag 5 mechani sm or a braki ng nmechani sm
having a brake | ever in pl ace or reversal preventive nmechanism and
-a one-sided bearing reel. (b) I'n Enbodi ment 2 descri bed
above, the cover portion and the nounting leg portion are integrally
formed 10 together. The present invention can be applied to a

spinning reel in which the casing portion and the nounting | eg
portion are integrally formed together. 8/12 (c) In the foregoing

enbodi nents, the naterlal of t he sl eeve is the alum numalloy. The
material of the *Iggye is not limted to the alum numalloy, and the
sl eeve can e of any nmetal, such as a zinc alloy or the like,
that has ionization characteristics conpatible with the magnesi um
(d) I'n the foregoi ng enbodi nents, since the spool shaft 20 i s made of
the stainless steel, the sleeve is interposed bet ween the spool and
t he spool shaft. If the spool shaft is made of an al um num all oy or
a zinc alloy, the spool _may be directly nounted onto the spool

w t hout the slféeve since the 10Ni zation characteristics are
general ly
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25 conpatible with those of the spool.
-47- (e) Although the first part (the spool or the reel main

body) made of the nagnesiumalloy is manufactured by the i njection
~molding in accordance with the Thixonol di ng[err] process in the

af orenenti oned enbodi nents, the parts may 5 be manufactured by a

di e-casting process. In this case, the first part can be
manuf act ured i nexpensi vely conpared to the Thi xonol di ng[err]
process. (f) Although a syntheﬂ<94¥%in is described as an

exanpl e of the Iajgﬂg menber in the aforenentioned 10 enbodi nent s
any ot her synthletliyg.r n, or an insulating ceram cs such as an

al um num oxi de may be used as a material of the insulating nmenber.
In the case where the second part and the third part are nmade of an
al um num alloy, a nmetal oxide filmmy be fornmed on the contacting
15 surface of the first nenber as the insulatinq1ﬁ§nber. Furt her
the insulating third nenber may be formed by

131
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insulating paint or the like. (g) I'n Enbodi nent 4 described above, a

crank assenbly . I's described as an exanple of the part assenbly.for a
20 bi cycle. The present invention should not be restricted _ :
thereto, and can be applied to other part assenblies for a bicycle,
including a brake device such as a brake | ever, a brake armor the
| i ke, and a gear change nechani sm such as a front derailleur, a rear
derailleur or the like. 25 Ef fects of the Invention
- 48- As descri bed. above, 1&/de@r ding to the present
invention, a first part nmade of an magnesiumalloy is in cont act
with a second paEIEgadq f an al um num al | oy. Si nce al um num has
i oni zati on charatte®istics that are 5 generally conpatible with
magnesi um el ectrolytic corrosion is unlikely to occur even though
t hese parts are directly contact each other. .
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Further, in a case where a filling agent is
cl earance between the first and the 10

and a third part, air, anbi ent corrosive fluids such as a sea water
or the like are prevented fromentering into the clearance, so that
the corrosion hardly occurs fromthat portion. Thus, anti-corrosion

inserted into a
second parts or the first part

property can be inproved further. 1171249 - WHAT IS CLAI MED
| S: 1. A fishing reel nbwy conpri si ng: a

| i ne wi ndi ng spool nmade of a magne iﬁjraHa%u and 5

a spool shaft nounted in and in direct contact

W th said spoo
made of an al um num al | oy. 2. A nmechani cal assenbly

conpri si ng: . a first part made of a nagnesium al |l oy;
a second part nmade of a fit Q%netal having an 10 i oni zati on energy that

is smaller than the ioniza energy of said magnesium all oy, said
second part be?nﬁ}
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nounted to said first part; and a third part nmade of a second

net al havi ng an I oni zation energy that is smaller than said
magnesi um 15 alloy and | arger than the ionization energy of said first
netal, said third part being in direct contact with said first part
and interposed between said first part and said second part.

3. The part assenbly as set forth in claim2, 20 wherein said second
metal is one of the follow ng groups of netals: alum num alloys and
zinc all oys. 4, A nmechani cal assenbly made up of a plurality
of parts, said mechanical assenbly conpqpri$?A42 a first part
made of a magnesium alloy; 25 ?P e part made of a netal having
an ionization - 50-

energy that is smaller than the ionization energy of said magnesi um
all oy, said second part being coupled to said first part; and

a third part nade of an insulating materi al | d
262

213




third part being in direct contact with said first part g 5"171

bélng i nt er posed between said first part and said seco

5% The ;"ﬁlﬁmujw”ﬂﬂﬂmtly as set forth in claim |n sai d _
second p tainless steel. 10

assenbly as set ‘forth®in claim 4, whpgyein said secon @M‘G‘EMENIQ{EH
of titaniumor a : titanium all oy. 7. nmechani ca
assenbly as set_forth in clajm 4, wherein said first pcrt3 i4sgeT 2000
spool for a figﬁgﬁblﬁbgﬁAnﬁﬁ? IS: said second part is a spool} gdhaft nount ed
to said spool, and said-.thivrd part is_a cylindrical {leeve

i nt er posed bét-we@n fdghdnyi §?1p§§§eahéYS§P@P§é§éﬁ§ pdrt.

8. The nechani cal assenbly as set forth in claim 4, whereln sald
first part is forned by anlunpewtndungZ@poolnmhdengfpaomegmes1um alloy;

9. The nechani cal assenbly as set forth in claim 4, wherein said
first part is fornedadid ng a die-casting nol di ng process.

10. The mechani cal assenbly as set forth in of 25 claim4, wherein a

metal oxisde filmis formgds@Bod shaft mounted in and in direct contact
with said spool made of an aluminum alloy.
2. A mechanical assembly comprising:
a first part made of a magnesium alloy;
a second part made of a first metal having an
10 ionization ehergy.that is smaller than the ionization
energy of said magnesium alloy, said second part being
mounted to said first part; and
a third part made of a second metal having an
ionization energy that is smaller than said magnesium
15 alloy and larger than the ionization energy of said first
metal, said third part being in direct contact with said
N\ first part and interposed between said first part and
said second part.
3. The part assembly as set forth in claim 2,
20 wherein said second metal is one of the following groups
of metals: aluminum alloys and zinc alloys.
4, A mechanical assembly made up of a plurality
of parts, said mechanical assembly comprising:
a first part made of a magnesium alloy;
25 a second part made of a metal having an ionization
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-51- surface of said first part, said neta

?éf?ﬁem'“mm:lmﬂlmI"“IL further conrl)rli smg: meghani ¢ a%’Z?P&?HIIZSEu de t

i nsert ed* bet ween"adf acent ones of said first p r‘ sai d second
and said third part. 12. The ggechani cal s§€ﬁﬁT?f§§‘set—
in claim 11, wherein said fiIIing agent is a |¥gu-d_injectable
using a capillary phenonenon.. 13. The nechanlcal asse
set forth i n®BPEPK that 181§maMeretha§ataef irningtiganengson bifqskfided -
adhesi ve agent which solidifies after being insertion.

14. The nech@ﬂgﬁgﬁl@ms@thy,asasétSéoonﬁ pant nbding coupledietei nasdi d
nechani cal assenbly is a fishing reel 15 assenbly configured for
mounting to &iksshpagteodntior wi nding a fishing |line. _ _
15. The nechani cal assenbly as set forth in claim 4, wherein said

gECharlca| assembl y tBiAdbba¥E! Rade of aHEEH§@l§@ingeMé€§rﬂQYntgglao a
i cycle

5 third part being in direct contact with said first part

-+

and being interposed between said first part and said
second part.
5. The mechanical assembly as set forth in claim
4, wherein said second part is made of a stainiess steel.
10 6. The mechanical assembly as set forth in claim
4, wherein said second part is made of titanium or a
titanium alloy.
1. The mechanical assembly as set forth in claim
4, wherein said first part is a spool for a fishing reel,
15 said second part is a spool shaft mounted to said spool,
and said third part is a cylindrical sleeve interposed
between said first part and said second part.
8. The mechanical assembly as set forth in claim
4, wherein said first part is formed by an injection
20 molding process.
9. The mechanical assembly as set forth in claim
4, wherein said first part is formed using.a die-casting
molding process.
10. The mechanical assembly as set forth in of

25 claim 4, wherein a metal oxide film is formed on a

s st o v 1 e AT - 242 ) St e
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20 ._The mechani cal assenbly as set forth |BEELACEME

wherein sai dmum"m “Inamlﬂmprl ses: a reel
nmount ed onto rod, said reel main bpd geaénnn

first part; amd ¢ $ * a spool nounted onto saidfr
25 wi ndi ng said flshlng i ne therearoundgisai d spodl
- 52 - defining said second part. 17. The mechani cal.
assenbly as set forth in claim 16, wherein.said fIs LS
doubl e bearingSt&dRcienof said Hireh Paird s§edd metaduerddendfidmshedineel
frai n body so 5 as to be rotatable about an axis of a direction

i ntersecti ng aexarisad dior enbiiemtoigai d fi shing rod. 18. The
mechani cal assenbly as set forth in claim 17, wherein said fishing
reel includes a reel 1bodyThavineghanical aseeamblg Rer setn faufporin wdada d
spool and a rod 10 attaching portion fornmed integrally with said casing

portion, and a4l i dReihiedn doapMaling:fixed to said reel body.

5 a filling agent inserted between adjacent ones of
said first part, said second part and said third part.
12. The mechanical assembly as set forth in claim

11, wherein said filling agent is a liquid injectable

e using a capillary phehomenon.
10 13. The mechanical assembly as set forth in claim
12, wherein said filling agent is a liquified adhesive
agent which solidifies after being insertion.
14. The mechanical assembly as set forth claim 4,
wherein said mechanical assembly is a fishing reel
15 assembly configured for mounting to a fishing rod for
winding a fishing line.
e 15. The mechanical assembly as set forth in claim

4, wherein said mechanical assembly is a bicycle
mechanical device mounted to a bicycle.
20 16. The mechanical assembly as set forth in claim
14, wherein said fishing reel comprises:
a reel main body to be mounted onto said fishing
rod, said reel main body defining said first part; and
a spool mounted onto said reel main body for

25 winding said fishing line therearound, said spool
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19. The mechani cal assenbly as set forth in claim 14, wherein said

bi cycl e rrechan“mn““ﬁ"lﬂml“sl“f crank 15 assenbly froma bicycle.

- 52 -

defining said second part.
17. The mechanical assembly as set forth in claim
16, wherein said fishing reel is a double bearing reel in
which said spool is mounted onto side reel main body so
5 as to be rotatable about an axis of a direction
intersecting an axial direction of said fishing rod.
18. The mechanical assembly as set forth in claim
17, wherein said fishing reel includes a reel body having
a casing portion supporting said spool and a rod
10 attaching portion formed integrally with said casing
portion, and a lid portion removably fixed to said reel
body.
19. The mechanical assembly as set forth in claim
14, wherein said bicycle mechanical device is a crank

15 assembly from a bicycle.
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