REVERSE PREVENTI ON MECHANI SM  FOR LEVER DRAG REEL CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms priority under 35
US C 119 to Japanese Patent Application No. 2008-125296 filed on My
12, 2008. The entire disclosure of Japanese Patent Application No.

2008- 125296 is hereby incorporated herein by reference. BACKGROUND OF THE
| NVENTION Field of the Invention [0002] The present invention generally
relates to a reverse prevention mechanism and, nore specifically, to a
reverse prevention nmechanismfor a |lever drag reel for preventing reverse

rotation (i.e., rotatipRVIDRSHE WEWEMSI(DQJ ME€HANISH a drag disk
receiving transm ssion of rotation of a handle via a pinion gear by braking

a spool capable of rotati n%ﬂﬁi]ﬁ@ﬁ bﬁ&gxg Lunlt Backgr ound
SSI

I nformati on [0003] The dual -'béaring reel ed into a |lever drag

reel and a star drag | red to brake
rotati on of a spool h@%mégﬁgﬁ\gﬁrfﬁgﬁﬁgﬁt@& ﬁgﬁL&\?@ﬁ (gl%rag | ever. The
drag Iever is attached to a handle attachnment side of a reel unit. The
drag | everl994t]capdbisepplicpionsiiing raiositnunderdddos.Ghat 19 todaparese Batsar  hand,
the star drag reel is configured to brake the spool with a star drag. The
star drag Apsicea@able2@is- t286ifgd an Mandl A 2basid| Bhebafit discRRG4]ofl N gener al ,
the lever drag reel is provided with a reverse prevention nechanismfor
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reference.
BACKGROUND OF THE INVENTION

Field of the Invention
10002] The present invention generally relates to a reverse prevention mechanism
and, more specifically, to a reverse prevention mechanism for a lever drag reel for
preventing reverse rotation (i.e., rotation in a line-releasing direction) of a drag disk
receiving transmission of rotation of a handle via a pinion gear by braking a spool
capable of rotating with respect to a reel unit.
Background Information
[0003] The dual-bearing reel is classified into a lever drag reel and a star drag reel,
The lever drag reel is configured to brake rotation of a spool in a line-releasing
direction with a drag lever. The drag lever is attached to a handle attachment side of
a reel unit.  The drag lever is capable of pivoting around a spool shaft.  On the other
hand, the star drag reel is configured to brake the spool with a star drag. The star drag
is capable of rotating around a handle shatft.
[0004] In general, the lever drag reel is provided with a reverse prevention

mechanism for applying the drag force to a spool when the spool rotates in the



1 line-releasing direction. The reverse prevention nechani smincludes a
one-way clutch for preventing rotation of the drag disk in the

| ine-rel easing direction. The drag disk is capable of naking contact with
the spool. [0005] The reverse prevention nechanismfor the | ever drag reel
is generally nounted to a handle shaft. Specifically, the reverse
prevention nmechanismis nounted to the handle shaft for integrally
rotating with the handl e shaft. The reverse prevention nmechani smi ncl udes
a rotation nenber, a pawl nenber, and an urging mnenber. The rotation
nmenber is ipfer@nrgsads ahonteniM tihedel@idp@eattion Me@XaikR BcRlies & Be-halation
menber is a ratchet wheel. The pawl nenber is pivotally nounted to the
reel unit i 4D, t.at.| f.. : i ng: r. urges
ho pan S SRR AR i N A I e B e e Pat ont
Applicatio gu licatdon No .JP—A—H10<§}f751 i scl oses the above-nenti oned
conf i gur atFEhdisk (R C AL SRk st FHE theside prevention mechani sm when
the spool rotates in the line-releasing direction, the drag force is
transm t t 68043 om Therayeesg paesrtion niogbanisrotion the hevier disgrreehds geeataly t he
handl e shaft via a pinion gear and the main gear. The pawl nenber
subsequentthguneniagesandic shafthe Spedi italpn tierbeate prévastion echaigaged rotati on
menber and the pawl nenber receive the load in the application of the drag

force. [ OMntéa"tottH@hQ{dP@%alf'@%?int%’rgﬁ%hﬁ!(@ﬁg AR BRITe Ha® Catlirgurgd to

switch rotation speed of the han etween high and | ow | evel s

(her ei naf r 2 "I WO- S e variable-speed |ever drag reel").
i the | ooi iefhBRdt Bty ShESR i TP ST REREel BT R e

rotation %Pe d of Lhe handle is arranged in the interior of the handle
shaft. cmper. The rotation member is arranged along with a main gear. An example of

the rotation member is a ratchet wheel. The pawl member is pivotally mounted to the
reel unit for engaging with the rotation member. The urging member urges the pawl
member toward the engagement position. For example, Japan Patent Application
Publication No. JP-A-H10-313751 discloses the above-mentioned configuration.
[0006] According to the reverse prevention mechanism, when the spool rotates in
the line-releasing direction, the drag force is transmitted from the drag disk to the
rotation member mounted to the handle shaft via a pinion gear and the main gear.

The pawl member subsequently engages with the rotation member. Thus, the
engaged rotation member and the pawl member receive the load in the application of
the drag force.

[0007] On the other hand, some lever drag reels are configured to switch rotation
speed of the handle between high and low levels (hereinafter referred to as “two-stage
variable-speed lever drag reel™).  In the lever drag reels of this type, a mechanism for
switching the rotation speed of the handle is arranged in the interior of the handle shaft.

Accordingly, the structure of the handle shaft will be complex and the strength thercof



Accordingly, the structure of the handl e shaft will be conplex and the
strength thereof 2 will be |owered. Consequently, it is quite difficult to
attach a ratchet wheel to the handle shaft. In response to the structural
probl em the two-stage variable-speed lever drag reel is configured to
prevent rotation of the drag disk in the line-releasing direction with a
| ar ge-di aneter pinion gear of two pinion gears neshing with two main
gears. Japan Patent Application Publication No. JP-A-2004-236586 discl oses
the configuration. [0008] The conventional reverse prevention nechani sm
with a piniiodederddnclamesucalpans (RRREMH AN sl DiaRGcMRAB o thEhe paw
menber is coupled to the reel unit, and is capable of pivoting in an
engagenment i daL@N 2 ROSILIoN e pawl. .m r. i s _engaged with
o o o i s b St R IRl R |
t he paw nmber is detached and away fromt pi niqn gear on the  renote
posi ti on. qef?’f?é%mggﬁeﬁ SFeRBE 1@@%@@?* dORERR 02@1‘?&!&*?& distias g“’tll‘f@“@#@éﬁémnt
position. The pinion gear includes a tubular shaft portion and gear teeth.
The spool diigaten witldersstdametsepisier geapof twoningdn gdaes picstiiog widwo mbiianet er
of the gear teeth is larger than that of the shaft potion. An engagenent
portion i gehar néghaarPatdne Appatitionputlicaron Bod)H-Ae2 @IgzareRe fischaes ihen i s
engaged with the drag disk. Accordingly, the pinion gear is capable of
integral | YorQE@biiyd W th the drag disk. Wth the mesh between the pinion
gear and the paw nmenber, it is possible to sinplify the structure of the

ever e 1 ehgion, FBEQANIATR KPR, SOTRS3H SR S SRR Eeflind el
publication, the one-way clutch is nounted to the handl e shaft. Therefore,
strong fofd@ frgmiss and af urging member.  The pawl member is coupled to the reel unit,

and is capable of pivoting in an engagement position and a remote position. The pawl

member is engaged with a large-diameter part of the pinion gear on the engagement

position while the pawl member is detached and away from the pinion gear on the

remote position.  The urging member urges the pawl member toward the engagement

position. The pinion gear includes a tubular shaft portion and gear teeth. The spool

shaft penetrates the shaft portion of the pinion gear. Diameter of the gear teeth is

larger than that of the shaft potion. An engagement portion is formed on the shaft

portion, and the engagement portion is engaged with the drag disk. Accordingly, the

pinion gear is capable of integrally rotating with the drag disk. With the mesh

between the pinion gear and the pawl member, it is possible to simplify the structure of

the reverse rotation mechanism without complicating the structure of the handle shaft.

[0009] However, according to the conventional art of the former publication, the

one-way clutch is mounted to the handle shaft. Therefore, strong force will be

applied to the mesh between the pinion gear and the main gear in the application of the



applied to the nmesh between the pinion gear and the main gear in the
application of the 3 drag force. Accordingly, gear teeth of the pinion gear
recei ve excessive force in the application of the drag force, and may be
damaged. [0010] On the other hand, according to the conventional art of the
| atter publication, engagenent between the pinion gear and the pawl nenber
prevents reverse rotation of the drag disk. Accordingly, the pinion gear
and the pawl nenber may receive large load in the application of the drag
force. In response to this, the latter conventional art produces the

confi gur atdap fbat Ab&r @1@1‘@4 y, BBAMEEh b$ RN ﬁﬁ)‘ﬁq,eﬁ\f' {cleilBexcds@l 8 &l AmBEer

pi ni on gear. The | arge-di anmeter pinion gear has gear teeth wth higher

strength t%%'ﬁcétﬂ)% tf?éd ePOICga+Ad-[g gggggrfiglcpl on gear. [0011] However, when

t he | ever ag ree i's“E6mpact € 'nunber of the gear teeth of

the large ter a mnll be accordingly reduced and dlaneter of
the pi ni 04%833 qu|t158(?%3%{9&00%%&)él??ecmié’@%%&ﬂ At of thedatiggablicaieam wi | |

be | owered. V\hen | arge drag force is applied while the pawl nenber is
engaged wiSgaganpent befvesn tippiniont geer gehithetpert menitich pheveposevddorotimagéd.
SUMVARY COF THE | NVENTI ON [ 0012] Accordingly, aspects of the present

i nventi on thadmghitdn A@aldidglyOthe Phivien b and By BawBnbmeBedaP iRl R MBrge
occurri ng in the conventi onal pr actice and to pr oduce a reverse pr evention

mechani smibef inanb & m%ﬁfcaﬂ&@@f feSrad RrcdT e{\ﬁ%@éﬂoﬂge Q)Gtmg eq%tt&%gvérﬁ%é??)] of a

pi ni on gear even en the [ever drag reel 1's conpact or me
Accor di ng nven t|on r.ev. e prevention

mechani sm %toprrggu e%\?/kg(raccotéll r §5ra&1é’glt€?t§ﬁ€$%v# 18815‘ t'gs ﬁP%%ﬁtWI &rse rotation of
a drag di ?au 'ge-diameter pinion gear. The large-diameter pinion gear has gear tecth with higher
strength than those of the small-diameter pinion gear.
[0611] However, when the lever drag reel is compactly formed, the number of the
gear teeth of the large-diameter pinion gear will be accordingly reduced and diameter
of the pinion gear will be reduced. Therefore, strength of the gear tecth will be
lowered. When large drag force is applied while the pawl member is engaged with
the pinion gear, the gear teeth will be possibly damaged.
SUMMARY OF THE INVENTION
[0012] Accordingly, aspects of the present invention have been created to solve the
above-mentioned problems occurring in the conventional practice and to produce a
reverse prevention mechanism for a lever drag reel for preventing damage of gear teeth
of a pinion gear even when the lever drag reel is compactly formed.
[0013] According to one aspect of the present invention, a reverse prevention
mechanism for a lever drag reel is provided to prevent reverse rotation of a drag disk a
line-releasing direction by braking a spool, which is capable of rotating with respect to

areel unit. The drag disk is rotated by way of a handle and a pinion gear. The



|l i ne-rel easing direction by braking a spool, which is capable of rotating
wWth respect to a reel unit. The drag disk is rotated by way of a handle
and a pinion gear. The 4 reverse prevention mechani smincludes a rotation
menber, a paw nenber, and an urging nenber. The rotation nenber is
capable of rotating integrally with the drag disk. The rotation nenber has
an outer periphery portion, and the outer periphery portion includes a
plurality of first engagi ng nmenbers. The outer periphery portion is
arranged between the pinion gear and the drag disk. The pawl menmber is

pivotally re¢@uppRYektfon HBcH88M WRlddes APoaHEImehiber, RG] HRIBSE. 4Rl £apabl e of
being positioned in an engagenent position and a renpte p05|t|on In the

SO 4R, 04Ty AP R RN

t he renot e _posi nenber i s detached, and away fron1the out er
peri phery Porti lo*ﬁ?@“lﬁ‘i“g&ﬁ‘g ha i Qpter BeraRiiEY goitiogs ! t@?@éterﬂ?ﬁ’ép AW nenber
toward the engagenent position. [0014] According to the reverse prevention
mechani smpoii@ninchdesia abpraitylofifigst ecabaging tembsrat elliaputtrgeripheyreiigasisng
direction in accordance with the rotation of the spool in the

l'i ne-rel eastangedibsracti tie pimioh earamdl the atdgatisiof Tmﬁ)ad\ﬂ&lgmﬁ&’r@@pwah@lypaw
menber urged to the engagenent position is engaged with the rotation

menber . Reysd fo iRLAL Bk, (1ASuch! Ak ggévp{;\lvelrﬁ& Eecahélﬂg of Stlilﬁ bﬁﬂog%]cfe fction)

of the drag disk I's thereby prevent on |gura
di sk and ooI

friction fa(r)lre%e i ner. ted etvvet § ﬁg q a,[ﬂd t he
spool is acco g?%ypﬁ?l 800 TR SORLER.  fiphEEnEREeEy P?Sé %P0t the
rotation nenber to the paw nenber and the outer peripheral portion of
the rot at ilshP3ETBERDEids engassd pith the gyter nerideay poBE abBrrentiEbheot at i on

menber is
reverse rotation of the drag disk. In the remote position, the pawl member is detached

In

and away from the outer periphery portion. The urging member is configured to urge
the pawl member toward the engagement position.

[0014] According to the reverse prevention mechanism, when the drag disk is
about to rofate in the line-releasing direction in accordance with the rotation of the
spool in the line-releasing direction in the application of the drag force, the pawl
member urged to the engagement position is engaged with the rotation member,
Reverse rotation (i.e., rotation in the line-releasing direction) of the drag disk is
thereby prevented. With the configuration, the friction force is generated between the
drag disk and the spool, and the spool is accordingly braked. In this case, force is
applied from the rotation member to the pawl member, and the outer peripheral portion
of the rotation member receives the load.  As described above, the rotation member is
provided between the pinion gear and the drag disk, and the paw]l member is engaged
with the rotation member. Therefore, both of the rotation member and the pawl

member are capable of receiving the load in the application of the drag force. In



provi ded between the pinion gear and the drag di sk, and the pawl nenber is
engaged wth the rotation nenber. Therefore, both of the rotation nenber
and the pawl nenber are capable of receiving the load in the application
of the drag force. In 5 other words, the pinion gear does not receive the

|l oad in the application of the drag force. Therefore, danmage of the gear
teeth of the pinion gear is prevented. [0015] A reverse prevention
mechani sm accordi ng to anot her aspect of the present invention wherein the
outer peripheral portion of the rotation nenber is coupled to the drag

di sk. The ¢ip&ald @8, (ABPREI bSir €8P G elivd Mk eSH@h e LPIRLINDoMHE R 4he drag
disk. [0016] A reverse prevention nechanismaccording to yet further

aspect of ghe S knvent i.on wherei.n e outer peripheral, portion
Further 1 el Eae S HEREMS APED G PR IR Lo AG o RenBal SRERAREE Wt ne
drag di sk. h8517] A reverse prevention nechani sm accordi ng tq anot her
aspect of [PRE Ipr e éeisierss RiYAREQHIMGHRANETH a¢HOsHBE & aTtherepestiréthegaricpher al
portion of the rotation nmenber is I|arger than that of the pinion gear and
t he r ot at ilByententydreréin chawelger periphenl gbrtivol of thorotatain rownber it heurdedicothe gear
to pass there through. [0018] These features, aspects and advantages of the

present i nivgndiskITiw lotatdaGeaBberaP baiadlY oftiBiebNISGotkink vath the didrediget from
the follow ng detail ed description, which, taken in conjunction with the

annee SIo01s, el en e M Pl IR N T SEF
whi ch for nﬁr(‘;isegﬁat\rexﬂont\wléei%rthg iOLrlltaeli' pcx%i)hse?aH%%gtgoen: further includes a plurality of
first engaging members engaged with the drag disk.
[0017] A reverse prevention mechanism according to another aspect of the present
invention wherein diameter of the outer peripheral portion of the rotation member is
larger than that of the pinion gear and the rotation member includes a through hole for
allowing the pinion gear to pass there through.
[0018] These features, aspects and advantages of the present invention will become
apparent to those skilled in the art from the following detailed description, which,
taken in conjunction with the annexed drawings, disclose embodiments of the present
invention.
BRIEF DESCRIPTION OF THE DRAWINGS
[0019] Referring now to the attached drawings which form a part of this original
disclosure:
[0020] Fig. | is a perspective view of a lever drag reel of an embodiment of the
present invention;

[0021] Fig. 2 is a cross-sectional view of the lever drag reel;
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[0020] Fig. 1 is a perspective view of a |lever drag reel of an enbodi nent

of the present invention; [0021] Fig. 2 is a cross-sectional view of the

| ever drag reel; 6 [0022] Fig. 3 is an enlarged cross-sectional view of
the right part of the lever drag reel; [0023] Fig. 4 is an expl oded
perspective view of a reverse prevention nechanism [0024] Fig. 5is a
partial cross-sectional view of the reverse prevention nechanism seen from
its inside; and [0025] Fig. 6 is a front view of a drag disk. DETAI LED
DESCRI PTI ON OF THE EMBODI MENTS [ 0026] Sel ected enbodi nents of the present

i nvention [ophd] nowihe ie%plAlaRRY Mbdsliecti Gl 8LRACEr the ritglhﬁpzﬁlf NLB IS er EFagWi Il be

apparent to those skilled in the art fromthis disclosure that the
fol | ow ng dgscriptions of the enbodinents of the present invention are
provided for’illustration only and not for the purpose of limting the

i nvention defi.ned by th ended clains and their equivalents. [0027]
As il ust r[ﬁﬁ%ﬁ in'FFg- isyn %ﬁa@%f PESRRGCHNE Vet DIevEise BrRYSH PRMECHINIY e
present invention is a nediumsized |lever drag reel. As illustrated in
Figs. 1 ad8024] t hEid évep padishgroseedctional vdesfghe igbersapravertiorumiechabjsna spool
shaft 2, a spool 3, and a handle 4. The spool shaft 2 is nmounted to the
center of sthefroeels mide; ahd The spool shaft 2 is prevented fromrotating but
is allowed to nove in a shaft direction. The spool 3 is supported by the

ﬁgS?L Shaﬁ90§5]Th?@é@??&ﬁ%n{§w%h%QMﬁ9%§%kT0t?te but is prevented from

g inthe'shaft  direction. The handle 4 is arranged | ateral to the reel

unit 1. DETAILED DESCRIPTION OF THE EMBODIMENTS
[0026] Selected embodiments of the present invention will now be explained with
reference to the drawings. It will be apparent to those skilled in the art from this
disclosure that the following descriptions of the embodiments of the present invention
are provided for illustration only and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.
[0627] As tllustrated in Fig. 1, a dual-bearing reel of an embodiment of the present
invention is a medium-sized lever drag reel.  As illustrated in Figs. 1 and 2, the lever
drag reel includes a tubular reel unit 1, a spool shaft 2, a spool 3, and a handle 4. The
spool shaft 2 is mounted to the center of the reel unit 1. The spool shaft 2 is
prevented from rotating but is allowed to move in a shaft direction. The spool 3 is
supported by the spool shaft 2. The spool 3 is allowed to rotate but is prevented from
moving in the shaft direction. The handle 4 is arranged lateral to the reel unit 1.
[0028] As illustrated in Fig. 2, the reel unit 1 accommodates a rotation
transmission mechanism 6, a reverse prevention mechanism7, and a lever drag
mechanism 9. The rotation transmission mechanism 6 is configured to transmit

rotation of the handle 4 to the spool 3. The reverse prevention mechanism 7 is



[0028] As illustrated in Fig. 2, the reel unit 1 accomnmopdates a rotation
transm ssion nmechanism 6, a reverse prevention nechanisnv, and a | ever drag
mechani sm 9. The rotation transm ssion nmechanism6 is configured to
transmt rotation of the handle 4 to the spool 3. The reverse prevention
mechanism 7 is 7 configured to prevent rotation of an after-nentioned drag
disk 42 in a line-releasing direction. The | ever drag nechanism9 is
configured to brake rotation of the spool 3 in the |line-releasing
direction. Note that rotation of the drag disk 42 in the |line-rel easing

di rection dogfi ereﬁité?fév%ﬁt 1{)?aft1%f1ro?gnta‘ﬂe@ﬁm‘flﬁ@i e%rcﬁg HQR@@HQQ - rEQ@wﬁié ag disk

42" . [0029] The reel unit I ncludes a neta he neta frame 5

i ncl udes f rst and cond .si de and upllng
bor t1ong 1 fe%i b 1 AR MSRES 35 G fﬁ@%fﬁionbda@? %ﬂb R
are right and | eft dish-shaped plates, and are nade of netal Front, rear

and bot t oﬁﬂﬁb@rwf‘o’f?ée%ﬁqls:t%éc 91-stNefisdhalapishan of the drag diskd2108eand 10b are
coupl ed to each other by the coupling portions 1la, 11b, and 11 c.

Addi t i onalling.rekeasiog datttanhinbateinpdict iderrdd o zis§‘r¢':\rm‘®gmaaltﬂoy off Grendbrdg wliskh t he
coupling portion 11c of the frame 5 for attaching the |lever drag reel to a
fishing reg». [0030] Furthernore, the reel unit 1 includes first to fourth
cover nenbers 12a, 12b, 13a, and 13b, and a lid nenber 14. The first and

second CoYRITebens AP hd ks HALEI Oxtﬁtc%r ol hhlesthaaieand second

side plates 10a a respectiv st and second
cover

ff ., 40l
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and 13b are used for ornanental purpose. The third and fourth cover
llc. The first and second side plates 10a and 10b are right and left dish-shaped plates,

and arc made of metal. Front, rear and bottom portions of the first and second side
plates 10a and 10b are coupled to each other by the coupling portions 11a, 11b, and
11c.  Additionally, a rod attachment portion 11d is integrally formed with the
coupling portion 1 1c of the frame 5 for attaching the lever drag reel to a fishing rod.
[00303 Furthermore, the reel unit 1 includes first to fourth cover members 12a, I2b,
13a, and 13b, and a lid member 14. The first and second cover members 12a and 12b
cover outer sides of the first and second side plates 10a and 10b, respectively.  For
example, the first and second cover members 12a and 12b are made of high-stiffness
resin (e.g., glass fiber reinforced polyamide resin).  The third and fourth cover
members 13a and 13b are used for ornamental purpose. The third and fourth cover
members 13a and 13b cover the first and second cover members 12a and 12b,
respectively. The third and fourth cover members 13a and 13b are made of light
metal (e.g., aluminum alloy). The lid member 14 covers the inner side of the second
cover member 12b.  The lid member 14 is made of high-stiffness resin.  The first

and second side plates 10a and 10b have openings, and the spool 3 passes through the



menbers 13a and 13b cover the first and second cover nenbers 12a and 12b,
respectively. The third and fourth cover nenbers 13a and 13b are nade of
light netal (e.g., alumnumalloy). The lid nmenber 14 covers the inner
side of the second cover nenber 12b. The |id nmenber 14 is nmade of

hi gh-stiffness resin. The first and second side plates 10a and 10b have
openi ngs, and the spool 3 passes through the 8 openings. A boss 12c is
formed in the interior of the first cover nmenber 12a. As illustrated in
Fig. 2, the boss 12c supports the left end of the spool shaft 2. The spool

shaft 2 i soremesdi AQoYs PFEManigsl hrRd ot A dMee Bt chder tldnoi@d 250 ABVE in
the shaft direction. A spool sound generation nechanism8 is arranged in

the inter iigﬁstpafteéi ]ﬁ?i 6L%,rél?f; ?(gsg\ﬁgé 8 &'tnd rdy den-glho% ity I%J:%lol ?l?alfpg g?{?%gp?)toz on

mechanism 3 1s con ate sounds in conjunction w otation
of the spool .3.. The spool sound eneration mechanism8 is configured to
swi t ch théﬁg%ériaa@f@ﬁ@ﬁ&‘ﬁ%ﬁ‘f%%frgmdﬂtaaﬁggm 1 o lqwed i e o pRnEn § he
operation of a click button 5a. [0031] As illustrated in Fig. 3, the second
cover nentséiectioh ofy sperd shamdlizenedatgindeechanishudesaregeniged igethp drteiionofithe. The
bul ge portion 12d protrudes radially and axially outward. As illustrated

in Figs. XHrangvd; memdebldge Tersbbolsohdd gehdrgfds] yethantsen § oF ventiuraind
radially protrudes. [0032] As illustrated in Fig. 2, the bulge portion 12d

is provid | - i d LSS : [ | ge portion
p edn¥atdvobiRgs 15Q$0ﬁ}dn@ﬂon LRSS P %éé@lpp%?_fgg z?lﬂt%g)oghﬁa 4]

12d is provided with a first 1nsertion ne ans of the insert
e NS A M Tt ot K
15a radi ali1|1 gor%{u?étirolflid\aefi?h ?h%tovl\)%{‘actii’on%rtl% c?ilé{zrl))g‘[tgr? 5£.he right end of the
[0031] As illustrated in Fig. 3, the second cover member 12b on the handle 4 side
includes a bulge portion 12d.  The bulge portion 12d protrudes radially and axially
outward. As illustrated in Figs. 1 and 4, the bulge portion 12d slightly tilts forward
and radially protrudes.
[0032] As illustrated in Fig. 2, the bulge portion 12d is provided with the rotation
transmission mechanism 6. The bulge portion 12d is provided with a first insertion
member 15a by means of the insert molding. The first insertion member 15a is a
tubular member made of metal with fine tribological property (e.g., brass). The first
insertion member 15a radially protrudes outward, and supports the right end of the
spool shaft 2. The spool shaft 2 is accordingly capable of moving in the axial
direction. Additionally, a support tubular portion 12¢ is formed below the first
insertion member 15a.  The support tubular portion 12e supports a handle shaft 20 of
the handle 4. The support tubular portion 12¢ protrudes axially outward.

[0033] A second insertion member 15b is formed in the interior of the support

tubular portion 12e by means of the insert molding. The second insertion member



spool shaft 2. The spool shaft 2 is accordingly capable of noving in the
axial direction. Additionally, a support tubular portion 12e is forned
bel ow the first insertion nenber 15a. The support tubular portion 12e
supports a handl e shaft 20 of the handle 4. The support tubular portion
12e protrudes axially outward. [0033] A second insertion nmenber 15b is
formed in the interior of the support tubular portion 12e by neans of the
insert nolding. The second insertion nmenber 9 15b is a tubul ar nenber nade
of metal with fine tribological property (e.g., brass). The second

i nsertion rfénbertutifir mahbérabide SUppar wihtihe theddbicalsirapdrt?@.g.[61634] A third
insertion nenber 15c is formed in a rear portion of the second cover

menber 12@1@%&&1&1%9%%n%&tlse%tgz%@?lﬁ%gg@@me%fana;@% amﬁgrt mol di ng. The

third insertion nenber 15¢c is a sha nmber met al mnth fine

tri bol b third t
oi votal Ty Bokflor 1 & i i MeRPEL has Sl édﬁﬂﬁk%?ler&om o TR el <

prevention nmechanism7. In the illustration of FI? , the third insertion
menber 15CO¥SIREMPE KD aheva iyt ghpetien dgp ey meses of Bi¢ istert meldieg onkhecover
menber 12b. However, as illustrated in Fig. 5, it is actually arranged in

the rear ﬁbﬁdhmnﬂbM¢n@Bb@édomﬁasbubshmmdheﬁm&ﬁbnﬁb@@&ﬁ#dAﬁﬂiﬁhmstrated in
Fig. 2, the third and fourth cover nenbers 13a and 13b covers the first

and SECOndxl'ﬁél\égicalnﬁﬁp@{}s%c]%?abﬁﬁg 12he tH tmtem%}ﬁeﬁﬁq&iberrhscEiuomiyasm@pmft@urt h

cover nenbers 13a and 13 It with the outer shapes of the first and second

cover menpgr; %tellﬁﬁanﬁ?ﬁedl&ﬁvl rﬁ&ﬁ?&f&ﬂ' Nﬁhé( revofld (}j&é\%’ﬂﬁbﬁ &ec%ﬁéxﬁ‘#s' Whel2f and

12g are formed on st "an cond ¢ menbers 12a and
%gb abLte Sgﬁﬁlﬁs{t}\égﬁg 8{ F g ﬁlg%ﬁqﬁ ﬂ%e}tlfynrrgem g IfS%%EérQs tcoo‘tyeegrrange n %elu%%eland |
portion of the second cover member 12b. However, as illustrated in Fig. 3, it is
actually arranged in the rear portion of the second cover member 12b.
[0035] As illustrated in Fig. 2, the third and fourth cover members 13a and 13b
covers the first and second cover members 12a and 12b.  The shapes of the third and
fourth cover members 13a and 13b fit with the outer shapes of the first and second
cover members 12a and 12b, respectively.  Additionally, protrusions 12f and 12g are
formed on the edges of the first and second cover members 12a and 12b, respectively.
Edges of the third and fourth cover members 13a and 13b abut on the protrusions 12f
and 12g. Only the protrusions 12f and 12g are exposed to the outside because the
other portions of the first and second cover members 12a and 12b made of resin are
covered by the third and fourth cover members 13a ad 13b.  When the third and
fourth cover members [3a and 13b are made of an aluminum-alloy thin plate by means
of the press molding, the edges of the third and fourth cover members 13a and 13b

may be irregularly formed. However, the irregular portions will be unnoticed with

the protrusions 12f and 12g.
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and 12g. Only the protrusions 12f and 12g are exposed to the outside
because the other portions of the first and second cover nenbers 12a and
12b nmade of resin are covered by the third and fourth cover nenbers 13a ad
13b. When the third and fourth cover nmenbers 13a and 13b are nade of an
alum numal loy thin plate by neans of the press nolding, the edges of the
third and fourth cover nenbers 13a and 13b nay be irregularly forned.
However, the irregular portions will be unnoticed with the protrusions 12f
and 12g. 10 [0036] As described above, the spool shaft 2 is supported by

the boss 1203@f the debdritRl BOVEhIBIHREEhA2RIANEPSIR! by MRthokN SRS §f 198 member
15a of the second cover nenber 12b. The spool shaft 2 is thereby allowed

to nove i nf'zrsp&)v@?(fn%l‘ﬂbg E%éﬂ@ﬂﬂe%‘gt 1h§ert1&£§1\é§1%reeﬁ fotmar(?clo?lki c@ger member
Addltlonalf Y, a ro atlon preven on prn he eFl @
t he spool Lca tation, reventlon n 25 radially
penet r at es BSE’)‘? §ﬁ%\l‘%t2 lﬁtheiﬁbé’cf‘ 36‘? RV Hl'eefi?‘éﬁ"‘tq“(?ﬁtp%‘} Petigoi s
formed al ong the radial direction in the boss 12c of the first cover
mermber 12@revanted s ep@Hng.pr adéitionaly, gl iptatioRipréveniéeypigedh infattached do thst at i on
prevention pin 2a. [0037] Two bearings 16a and 16b are arranged on the

out er per ilphendbf durspadetadl. Sheciipad), tishahition prévmtiopedt 2Srddillvot at abl y
supported by the spool shaft 2 through the bearings 16a and 16b. The

bearing 16anéisardy tﬁ@@pé(ﬁ‘é{hﬁ’f‘t by Wl'é’é@raqm(ahoﬁ Sievreh% é’l@crl% 1sdi‘gﬁ?§(§ hl%ﬂé'tﬁb Fig. 2)

end of

by a first spring nenber 17a. first spring nenb I'sc
spring e r|n 16b is gﬁp inward (i.e.
Ieftmardchigé% Fgﬁﬁnpﬁ%Qms§g§ i% Cﬁéec8nﬁ“E%F|% ﬁEnggF 1?ﬁwThe second
spring nmenber 17h a coil pr

prevention sht 121 1s engaged with tI?e rotation prevention pin 2a.

[0037] Two bearings 16a and 16b are arranged on the outer peripheral surfaces of
the spool shaft 2.  The spool 3 is rotatably supported by the spool shaft 2 through the
bearings 16a and 16b. The bearing 16a is urged radially inward (i.e., rightward
direction in Fig. 2) by a first spring member 17a. The first spring member 17ais a
disc spring.  On the other hand, the bearing 16b is urged radially inward (i.e., leftward
direction in Fig. 2) by a second spring member 17b. The second spring member 17b
is a coil spring.

[0038] Inward movement of the axially inner sides of the bearings 16a and 16b is
regulated by the spool 3 and the spool shaft 2. Accordingly, the spool shaft 2 and the
spool 3 are capable of integrally moving in the axial direction. The lever drag
mechanism 9 moves the spool shaft 2 and the spool 3 together in the axial direction.

A male threaded portion 2b is formed on the right end of the spool shaft 2.  The male
threaded portion 2b is screwed into an element of an after-mentioned movement

mechanism 43 of the lever drag mechanism 9. Additionally, an after-mentioned



[0038] Inward novenent of the axially inner sides of the bearings 16a and
16b is requlated by the spool 3 and the spool shaft 2. Accordingly, the
spool shaft 2 and the spool 3 are capable of integrally noving in the
axial direction. The | ever drag mechanism 9 noves the spool shaft 2 and
the spool 3 together in the axial direction. A male threaded portion 2b is
formed on the right end of the spool shaft 2. The nale threaded portion 2b
is screwed into an el enent of an after-nentioned novenent mechani sm 43 of
the | ever drag nechanism 9. Additionally, an after-nmentioned 11

smal | - di anggr. dihinkd R4 HiA0n $6a1212Jf BE rdtheod QLA fRRSHISSEe0 Mechani sm
6 is attached to the outer periphery of the spool shaft 2. [0039] As

illustrated, i Fi Qs { he. spool i nclyudes.,a bobbin trunk 3a and |l eft and
right flanagtgb%grﬂtog%%én 'b‘-.tlm %gl)f?%haép%%rsgfti%s 3b are arranged on the both

ends of tqﬁ Sﬁobbin,trunk 3a, .and are integrally formed with the bobbin
trunk 3a. B934 ct PeAlteked I Fig <, thewwol § indhedes gdobbiy ik ¥ andreftandht
flange portion 3b by neans of a predetermined screw. The friction disk 41
forns a patght Sangagortiensedb.dr e feweaoisms 3. arf 8040dedAs the bust endt efithien Fi g.
2, the handle 4 is fixed to the protruding end of the tubular handl e shaft

20. The handbie tah&f3a, 204 % iafepANYEErhe] @h aRdbadiathek 340 AhBEctieP@ek shaft
2. As described above, the handle shaft 20 is rotatably supported by the

reel unit 4% ; ) i A ] ﬁ;%, ' strated in Fi
3, a s|it4*5%2&?§&P§$Eg%§§ﬁ9%ﬂg”@§§g&gﬁ§@gﬁgﬁﬁ@— a dF§%§h§?f 20. The slitg
On, t he ot her

nand. s FTOREPAREE TN i B Bietgh skl o eahed BT v e gae by med on
the inner surface of the front end of the
[0040] As illustrated in Fig. 2, the handle 4 is fixed to the protruding end of the
tubular handle shaft 20. The handle shaft 20 is arranged below and parallel to the
spool shaft 2. As described above, the handle shaft 20 is rotatably supported by the
reel unit [ through the second insertion member 15b.  As illustrated in Fig. 3, a slit
20a is formed on the base end of the handle shaft 20. The slit 20a penetrates the
handle shaft 20 in the radial direction. On the other hand, as illustrated in Fig. 2, a
female threaded portion 20b is formed on the inner surface of the front end of the
handle shaft 20. The threaded portion 20b is used for fixing the handle 4.
(0041} Structure of rotation transmission mechanism
[0042] The rotation transmission mechanism 6 is provided with a variable speed
mechanism for switching speed at high and low stages.  As illustrated in Fig. 3, the
rotation transmission mechanism 6 includes a first main gear 18, a second main gear
19, the first pinion gear 21, a second pinion gear 22, an engagement piece 23,
compression springs 24a and 24b, and an operation shaft 25.  The first and second

main gears 18 and 19 are rotatably supported by the handle shaft 20 of the handle 4.



handl e shaft 20. The threaded portion 20b is used for fixing the handle 4.
[ 00411 Structure of rotation transm ssion nechani sm|[0042] The rotation
transm ssion nmechanism®6 is provided with a variable speed mechanismfor
switching speed at high and | ow stages. As illustrated in Fig. 3, the
rotation transm ssion nmechanism 6 includes a first main gear 18, a second
main gear 19, the first pinion gear 21, a second pinion gear 22, an
engagenent piece 23, conpression springs 24a and 24b, and an operation
shaft 25. The first and second nain gears 18 and 19 are rotatably

support ed Dye fiRemhangtae 1 § hadided 38 Rindidiea ANHL Ené at Ligh Th&ed WHiRd theBbdhngear 18
is used for wwinding a fishing line at high speed whi'le the second nmain

gear 19 i - fof: Wi pgi : fi.shing,, hin speg! h ir and
decond pimonta B iR KRG bR hERYTe P S B SRS TE Pl B iR nart 2
while nmeshi.ng wwth _the first and second majn gears 18 and 19, )
respectivéPV:nfﬁ@“@ﬂéﬁg@ﬁéﬁ?“ﬁW@gﬁ”ﬁ@CM§Hﬁ5b%§xpﬂ@“ﬁ%%&W§6§H§bF%2ﬂﬂhnd
either of the first and second main gears 18 and 19, and transmts
rotation dhefiké andpefoad st geme 18 anéilP hesspastivelye niThTleegagemenesisto®3 spri ngs
24a and 24b are arranged on the both sides of the engagenent piece 23. The
conpr essi anuples thegmndkahaN @024 orhisi ¢1 the fikflane BEAGE MR ¢Piree8 43319, Thel
operation shaft 25 sets a position of the engagenent piece 23. [0043] The

first and seeand rdtBidh Qﬁﬁ&%a&(ﬁeﬁﬂéh 3914 Baldideufhf CubRY cohRBRdn phgs  (not

illustrated in the figure) in their center parts, respectively.

Addi ti onaly,y, first  and seco in.gears 18 and. 19.,Lnclude slits 18a
and 19a, rzléj’)éﬁgé??l\)/glleya?“a?ﬁgggP ?‘%egbgqgﬁgiléﬁﬂﬁ&f§§g¥0én%]éPfféﬁ&:}'cu:rg? to each
other. The slits 18a and 19a are engaged with the engagenent piece 23. The
second maiCAMGESFIORPTIBEIA ARG %@ngoﬂlﬁhe gngagemgp| piece 23, The operation

shaft 25 sets a position of the engagement piece 23.

[0043] The first and second main gears 18 and 19 include circular support holes
(not illustrated in the figure) in their center parts, respectively.  Additionally, the first
and second main gears 18 and 19 include slits 18a and 19a, respectively. The slits
18a and 19a are perpendicular to each other. The slits 18a and 19a are engaged with
the engagement piece 23. The second main gear 19 is curved toward the first main
gear 18 for avoiding contact with the rotation member 30 of the reverse prevention
mechanism 7.

[0044] The first pinion gear 21 is a tubular member made of metal with a corrosion
resistance property (e.g., non-magnetic stainless alloy). The right end of the first
pinion gear 21 is rotatably supported by a bearing 16¢c.  The bearing 16c¢ is attached to
the bulge portion 12d outside the spool shaft 2.  On the other hand, the left end of the
first pinion gear 21 is engaged with the drag disk 42 of the lever drag mechanism 9.
Thus the first pinion gear 21 is capable of integrally rotating with the drag disk 42.

As illustrated in Fig. 4, the first pinion gear 21 includes first gear teeth 21a, a first



gear 18 for avoiding contact with the rotation nenber 30 of the reverse
prevention mechanism 7. [0044] The first pinion gear 21 is a tubul ar
menber made of netal with a corrosion resistance property (e.g.,

non- magnetic stainless alloy). The right end of the first pinion gear 21
is rotatably supported by a bearing 16c. The bearing 16c is attached to
the bul ge portion 12d outside the spool shaft 2. On the other hand, the

|l eft end of the first pinion gear 21 is engaged with the drag disk 42 of
the | ever drag nechanism 9. Thus the first pinion gear 21 is capable of

integrall %eﬁﬁﬁ@gﬂ@giﬂ’ﬂoﬁ'@?ﬁ by dhad ﬁbﬁdﬁg&ﬁng?ﬁﬁidélhﬂ%t r g8 irkthehi @eth®1al he

first pinion gear includes first geart a, a first 13 bearing

support p i first .en i ortion 21 c. e first gear
Coth 210 HoSpifhepaRipielt 16y, ARORS) PP hatth ey SpalPislrodisdrs
portion 21b Es supported,_ by the bearing,ch._The first engaging portion 21
cis arra#@é ¢ Bertiigel SSppd&F Hkstsngasing pofties Xlieds erraesdiondghe OPRRSHE Si961f i on
12b through the first gear teeth 21 a. A first through hole 21d is forned
on t he i nrike firsebeguhngrspppdrt phgioni 2stthpiugh de Gretgea? 1ectiTRda.s phdirstshafugh 2
passes through the first through hole 21 d. A gap of approximately .05 to

.3 Mmis hpteoriucie dolpeddveme ifieer befighery BF Qié%‘sﬂﬂhi%n?%jear and Thespppdeafishaf t
2. Wth the gap, the first pinion gear 21 is capable of snoothly rotating

relative boLhe tﬁ%% Eﬁ]ﬁ%gﬁhﬁugﬁlg%%g%ldrheA%iﬁﬁ?gaﬁrgkiﬂ%‘ﬁag%S @L3 i fior med by

the cutting work. npone I'rst repare or the
curf ace. " PrhooLbrufORE GOl eroR HRe LR hea i . Pt My i
to some extent while an interposed portion between the axial-end portions
remai ns t SUHPIARGear 2ing sapal apktrepehlyfrotaias axlpaye oribic ppealisb#é 2r esul t in
smal | er than

[0045] The first pinion gear 21 is formed by the cutting work. Specifically, a

component is firstly prepared for the cutting work. This component has the first gear

teeth 21a on its entire surface. Then, axial-end portions of the gear teeth 21a are

radially cut to some extent while an interposed portion between the axial-end portions

remains to be uncut. Thus, diameters of the axial-end portions result in smaller than

diameter of the interposed portion. In other words, steps are formed between the

axial-end portions and the interposed portion. The steps are used for positioning the

first pinion gear 21.  Also, the radially-cut gear teeth 21a on the axial-end portions are

used for preventing rotation of the first pinion gear 21 when attached to predetermined

elements.

[0046] In short, the first bearing support portion 21b and the first engaging portion

21c are formed on the both sides of the first gear teeth 21a as the result of the cutting

work. Diameters of the first bearing support portion 21b and the first engaging

portion 21¢ are smaller than diameter of the first gear teeth 21a.  Additionally, the

first bearing support portion 21b and the first engaging portion 21¢ have
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di aneter of the interposed portion. In other words, steps are forned
between the axial-end portions and the interposed portion. The steps are
used for positioning the first pinion gear 21. Al so, the radially-cut gear
teeth 21a on the axial-end portions are wused for preventing rotation of
the first pinion gear 21 when attached to predetermined elenents. [0046]
In short, the first bearing support portion 21 b and the first engagi ng
portion 21c are forned on the both sides of the first gear teeth 21 a as
the result of the cutting work. Dianmeters of the first bearing support

portion 2lspmlRgidniche tédtl sdmﬁ:aq;zqh@ﬁguy ROMtink ORe Bkt GeditBetB TRA | 1Bpcthivdly di anet er
of the first gear teeth 21 a. Additionally, the first bearing support

portion 2%y %39?%33%%&&% i1 E@geﬁ&%m@é‘%@g@@;’aﬁadﬁe g{ﬁ%l- J-iagigg ter

teeth forme 'y cuttin e firs , res vely.

The first .pinion_ge 21 is. arran .between the drag disk 42 and the inner
ring of thbgea“ﬁ%é?gngﬁl%ést mmwefﬂg??m ey ges Rt Fan eie i BF @t ed
fromnmoving in the axial direction. [0047] The second pinion gear 22 is a
t ubul ar Hothrade of the sanme material as the first pinion gear 21. As
illustrated in Fig. 3, the left end of the second pinion gear 22 is
engaged wi[0pdilhe Thagewind lpiridn gddre22seaanish]lfi mepbergaade &2ht sarhdaraedinl
capable of integrally rotating with the drag disk 42. As illustrated in

Fig. 4, thethsRLEOPHId fi0N19eak iRdstiaRel HISS 3 aORE Rlidrem YEakd bBRIN 22a
and a second engaging portion 22b. The second pinion gear teeth 22a nesh

with the sg - naLn. ro 19, . T co engagi n orti.on 22b i s arranged
adj acent %gglt elsgg%%%e‘%ﬂ%?hgnmg)%glr%k? 2'et E%eﬁﬁ‘%.ngﬁnggggﬁﬂ @EIP ]ﬁedﬁb}hol e 22c is
formed in the.inper he of. t.he  second pi ni on

! capaﬁ)ié op mteg?eﬁ[ 1%tat1rnyg with the drgg disk 42.pI Als illustrated in Fig. 4, the

[
¥
second pinion gear 22 includes second pinion gear teeth 22a and a second engaging
portion 22b.  The second pinion gear teeth 22a mesh with the second main gear 19.
The second engaging portion 22b is arranged adjacent to the second pinion gear teeth
22a. A second through hole 22¢ is formed in the inner periphery of the second pinion
gear 22.  The first engaging portion 21¢ of the first pinion gear 21 passes through the
second through hole 22c¢.

[0048] A gap of approximately .01 to .05 mm is formed between the second
through hole 22¢ and the first engaging portion 21¢c.  With the gap, the second pinion
gear 22 does not make contact with the first pinion gear 21.  However, the second
pinion gear 22 is substantially supported by the first pinion gear 21,

100491 The second pinion gear 22 is formed by the cutting work. Specifically, a
component is firstly prepared for the cutting work.  This component has the second
gear tecth 22a on its entire surface.  Then, either of axial end portions of the second

gear teeth 22a is radially cut to some extent while the rest of the second gear teeth 22a

remain to be uncut. Thus, diameter of the radially-cut axial end portion results in
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gear 22. The first engaging portion 21c of the first pinion gear 21 passes
t hrough the second through hole 22c. [0048] A gap of approximately .01 to
.05 mmis forned between the second through hole 22c and the first
engagi ng portion 21c, Wth the gap, the second pinion gear 22 does not
make contact with the first pinion gear 21. However, the second pinion
gear 22 is substantially supported by the first pinion gear 21. [0049] The
second pinion gear 22 is formed by the cutting work. Specifically, a
conponent is firstly prepared for the cutting work. This conponent has the

second gemallee@iaf (RADIOMe diichit BHlione $MBMRBERordENS Biep §d tBkd Obtvabeh @he €Nd
portions of the second gear teeth 22a is radially cut to sone extent while

the rest gfadi}apgcﬁﬁgﬂgldm b PEh R AR oul SIALE L PhdGellCHkd sl il et e

of the radially-cut axial” end portionr sinl er ‘t'ha of

t he uncut portion..l.n other. words is forneg et ween t
8 reztz'r r%B

. .. a st e
radi al | y- dUF SR PIURHET 2 onMSthdng ¥ 13315((‘:% gpYriest a?ﬁéh“’s?’%g ¢ used for

positioning the second pinion gear 22. Also, the radially-cut gear teeth
22a on t heoateratreaned fgyoreventinareaicedl theseqmndweron ggart whéwaitaghed toe
second pinion gear 22 when attached to predeterm ned elenents. [0050] In
short, thersdtandne@hgagemyg. portion 21b is formed on one side of the second
gear teeth 22a as the result of the cutting work. Therefore, dianmeter of

t he Secor[d()%ggaghﬂglo@??mé QBorPEh daBir PRI &S 2 I RYoihal oﬁz)g%tt, ﬁgg§?ﬁ1@nd gear

1
teeth 22a. ditionall'y, the second engagi ng portion

Il -di f Lal ly.cutti h d t eeth 22a.
The second o sas 2R tesphAELE bbb it aE ARG R

first pinion gear 21. The second pjnion gear 22 is
P secon engagzmg portion 22% 1s smgller tgan 81at of the second gear teeth 22a.

Additionally, the second engaging portion 22b has small-diameter teeth formed by
radially cutting the second gear tecth 22a. The second pinion gear 22 is arranged
between the drag disk 42 and the first pinion gear 21.  The second pinion gear 22 is
thereby prevented from moving in the axial direction.

[0051] The engagement piece 23 is non-rotatably arranged in the interior of the slit
20a of the handle shaft 20. A protrusion 23a is formed in the center of the
engagement piece 23.  The protrusion 23a is positioned on the inner peripheral side of
a spring receiver 26 when the engagement piece 23 is positioned on the second main
gear 19 side.  The spring receiver 26 is formed in a flange shape, and receives the
compression spring 24a.  The spring receiver 26 is fixed to the base end of the handle
shaft 20 by means of a predetermined screw.

[0052] As illustrated in Fig. 2, the operation shaft 25 penetrates the handle shaft 20
and protrudes outward from the handle shaft 20, The operation shaft 25 is supported
by anut 27. The operation shaft 26 is thereby capable of moving in the axial

direction. The nut 27 fixes the handle 4 screwed onto the protruding end of the
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t hereby prevented fromnoving in the axial direction. [0051] The engagenent
piece 23 is non-rotatably arranged in the interior of the slit 20a of the
handl e shaft 20. A protrusion 23a is forned in the center of the

engagenent piece 23. The protrusion 23a is positioned on the inner

peri pheral side of a spring receiver 26 when the engagenent piece 23 is
positioned on the second nmain gear 19 side. The spring receiver 26 is
formed in a flange shape, and receives the conpression spring 24a. The
spring receiver 26 is fixed to the base end of the handle shaft 20 by

means of  ahAHecSh e 1h ekl ﬁé}fd?é"éhahoﬂﬁZ]Arﬁ§nd-ullzlr'-!§@é%\aet%ﬁl (}L ?orl;rieg'ogzthet he

operation shaft 25 penetrates the handl e shaft protrudes outward

fromthe | : . e ogperatio haft. .25 is s orted. by a nut 27.
The operapﬁgﬁféﬁgpg%%gﬁﬁgfﬁﬂgﬁgﬁﬁmgé%gﬁP ‘oﬁdﬁ§VWﬁ %fﬁgﬁwgh%gF%P%w“mg
direction. The R t 27 fixes %he handl e 4 screwed onto the protrudi ng end of
the 16 hanias i?‘fypfét%’ef% harSePRAE 2B PTgaged valihe AaRnWHaB0evel. | s
formed on the outer-protruding end of the operation shaft 25.

Addi t i onal @y theriertiand) & iHustsatet ovifiged a apiring recesving exembpe 28 iogpehe®®. The
stopper 28 is engaged wth the annul ar groove 25a. On the other hand, as

i |1 ustrat eble bppdsitg end of theSiPeiAM@nsBER Y| NThEBPDES redSving BEhB& Rt Qved he
opposite end of the operation shaft 25. The spring receiving nmenber 29

e e, P, B R S P R ey,

fitted with the spring : _ als torne t he
oPr 09 eeLIIERSTo 7 T1%94%] 5,205, b SIRERRL M Boke, SpopEPEDC
According sh‘? ZS%ahi% eﬁgégaehi xa?irt]h %}{eaegsgge?r?cin? gieg%gé niTier:n er?gay\gje;[ngm? Qigce 23 is also
pressed by the slit 29a.
[0053] According to the rotation transmission mechanism 6 with the
above-mentioned structure, when the operation shaft 25 is pressed into the handle shaft
20 as illustrated just below Axis Y of the operation shaft 25 in Fig. 3, the engagement
piece 23 is positioned on the second main gear 19 side.  Accordingly, rotation of the
handle 4 is transmitted to the second pinion gear 22 via the second main gear 19.
Consequently, the spool shaft 2 and the spool 3 rotate at low speed. On the other
hand, when the operation shaft 25 is pulled by sliding the slide-type stopper 28 as
illustrated just above Axis Y of the operation shaft 25 in Fig. 3, the engagement piece
23 is positioned on the first main gear 18 side. Accordingly, rotation of the handle 4
is transmitted to the first pinion gear 21 via the first main gear 18. Consequently, the
spool shaft 2 and the spool 3 rotate at high speed.
[0054] Structure of reverse prevention mechanism

[0055] As illustrated in Figs. 4 and 5, the reverse prevention mechanism 7 is a

one-way clutch with a pawl member. The reverse prevention mechanism 7 includes
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above-nmentioned structure, when the operation shaft 25 is pressed into the
handl e shaft 20 as illustrated just below Axis Y of the operation shaft 25
in Fig. 3, the engagenent piece 23 is positioned on the second nmai nh gear
19 side. Accordingly, rotation of the handle 4 is transmtted to the
second pinion gear 22 via the second main gear 19. Consequently, the spool
shaft 2 and the spool 3 rotate at | ow speed. On the other hand, when the
operation shaft 25 is pulled by sliding the slide-type stopper 28 as
illustrated just above Axis Y of the operation shaft 25 in Fig. 3, the

engagenent thpr&&on Bdniber POShé hﬁw}eﬁeﬁ'ﬂeﬁ@ﬁ ahll b8 fur B TBaRY 338 $héftation .
Accordingly, rotation of the handle 4 1is transnitfed to the first pinion

gear 21 vi A A 18. .Conse tly, the ,.spoal shaft 2 and

t he spoolIgmﬁggéﬁtmgﬁﬂg?ﬁgO%%ﬁéﬁﬁgfﬁggﬁ?Kgﬁﬁﬁﬁ?%¢8pg?mﬁng 4y prevention
nechanisnk%0055 As iIIusgrate in Figs. 4 and 5, the reverse prevention
mechani sm SPEPEEHENt GHEIRELS, 3€4- ut 1P Ravt el trrengnerd withdhe 84¥r se preventi on
mechani sm 7 includes 17 the rotation nmenber 30, the pawl nenber 31, and an
ur gi ng nerferg@rent Treenlress 3¢4. orThermegipgrm&0bériel wdesthapawlimembees | piveardl
portion 30b with a plurality of first engagenent nenbers 30a. The paw

menber 31 thsfiesngagadment metdbersf3oast engagenent nmenbers 30a. The urging
menber 32 urges the pawl nenber 31 toward the first engagenent nenbers

30a. [0056hoddie r ehatd9fo MRk %)12§ ast&@ultaﬁ" %ﬁ&fe{ ek tﬂ@ﬂ%eq{letﬁg% thame

nmetal as the “second pinion gear 22. aneter of the rotation nenber 30 is
70961 SR Sh 03 S5 BRI A5 Ay S FITBL B P 1Y
predet er msggo%di pril;[ai%;\{g%grs 22i. i I:EOQ‘eexgrin{:alcel,Jtr{lfeeprlgrraﬁi!tyacl)f f?llb'[ gncgtaig(ggent members 30a

includes gear teeth arranged at predetermined intervals in the circumferential direction

of the rotation member 30. The plurality of first engagement members 30a are

arranged on the outer peripheral side of the second pinion gear 22.  The plurality of

first engagement members 30a are further arranged between the first pinion gear 21

and the drag disk 42. The outer peripheral portion 30b of the rotation member 30

further includes a third engagement coupling portion 30c. The third engagement

coupling portion 30c includes a plurality of second engagement members. The

second engagement members of the third engagement coupling portion 30c are formed

in the same shape as a part of the first engagement members 30a.  The circumferential

diameter of the second engagement members of the third engagement coupling portion

30c is smaller than the circumferential diameter of the first engagement members 30a.

The third engagement coupling portion 30c¢ is coupled to the drag disk 42. The

rotation member 30 is thereby capable of integrally rotating with the drag disk 42. A

through hole 30d is formed in the center of the rotation member 30. The second

engaging portion 22b of the second pinion gear 22 passes through the through hole 30d.



of the rotation nenber 30. The plurality of first engagenent nenbers 30a
are arranged on the outer peripheral side of the second pinion gear 22.
The plurality of first engagenent nenbers 30a are further arranged between
the first pinion gear 21 and the drag di sk 42. The outer peripheral
portion 30b of the rotation nmenber 30 further includes a third engagenent
coupling portion 30c. The third engagenent coupling portion 30c includes a
plurality of second engagenent nenbers. The second engagenent nenbers of
the third engagenment coupling portion 30c are fornmed in the sane shape as

a part of ARey b R0 SRERES BN, DBMRE SiodNRd bddReh i CHd heREd 8dd ofl MEEt er

of the second engagenent henbers of the third engagenent” coupling portion

30c is s | n. the circyunferenti.al, dianmeter of the.first en enment
renber s 308 aA PG e Okl B 8 B b Fon Blermipt 3b SO BT o he
drag disk 42, The rotation nmenber 30 is thereby capable of integrally
rotating WORHCt WEh dhatpeang Ringen 2681 22 oy v trofl rotrdiondnégbedd ¥ n t he center
of the rotation nenber 30. The second engaging portion 22b of the second
pi ni on geavbdantpdlysespoedbigthetsheondhriniogigelralz 30d. 18 A gap of
approximately .01 to .05 nmis forned between the through hole 30d and the

second engegi7Tg PUOhE tQAtiG2 e o ti Bethyd by iR dudhdd Werk. Meypeeificddy,does not
make contact with the second pinion gear 22. However, the rotation nenber

30 is subgy, t()%}@tgtgé' ?gﬂ&gﬁ%ﬁ%?ﬂg @&tﬁﬁg Qg Pi 7 1'? @%Iglgg{l(];n% fia {thﬁ’g kst he

rotation menbe e cutting wor ically, a

conmponent is firstl re ed for the cutti wor.k. Thi s .conponent s the
Shereirer ool En L@ Aok Syt el Gtier dbete R E AL of

axi al -end portions of the concavo-convex portion 30a is radiallg cut to
sonme ext efite GHICREO-Eoavexawrtin 39ais radially cut to some extent while the rest of the

concavo-convex portion 30a remains to be uncut. Thus, diameter of the radially-cut
axial-end portion results in smaller than diameter of the uncut portion.  In other words,
a step is formed between the radially-cut axial-end portion and the uncut portion. The
step is used for positioning the rotation member 30.  Also, the radially-cut axial-end
portion is used for preventing rotation of the rotation member 30 when attached to
predetermined elements.

[0058] In short, the third engagement coupling portion 30c is formed on either of
axial-end portions of the first engagement members 30a as the result of the cutting
work. Therefore, diameter of the third engagement coupling portion 30¢ is smaller
than that of the first engagement members 30a.  Additionally, the third engagement
coupling portion 30c has small-diameter convexo-concave by radially cutting the
convexo-concave portion 30a.  The rotation member 30 is arranged between the drag
disk 42 and the second pinion gear 22. The rotation member 30 is thereby prevented

from moving in the axial direction.



concavo-convex portion 30a remains to be uncut. Thus, dianmeter of the
radi al | y-cut axial-end portion results in smaller than dianeter of the
uncut portion. In other words, a step is formed between the radially-cut
axi al -end portion and the uncut portion. The step is used for positioning
the rotation nenber 30. Also, the radially-cut axial-end portion is used
for preventing rotation of the rotation nenber 30 when attached to
predeterm ned el ements. [0058] In short, the third engagenment coupling
portion 30c is forned on either of axial-end portions of the first

engagenent[oosdtber Thd@awhmelriber B ESUotmed b BRssphhéify o?WEkinlERRNI6! afif,
di aneter of the third engagenent coupling portion 30c is snmaller than that

of the firgle en%g?ﬁgg{@mﬁ Eﬁoﬁieﬁ%qg'nrlé%bl%s fc;ln'l%d bg th‘El Q‘gﬁlﬁgmnt

coupling portio |éneter convexo- concav y cutting
the convexo-concav rtion 30a., The rotation nenb r 30 is ar

bet ween t &Wadnefag%lgﬁ O s dhigesh ﬁh(ﬁpwﬂ jeR bersid ispreotally %.p&q
menber 30 is themeﬂ% prevented fromnoving in the axial direction.

[ 0059] Thdo br ‘Bhie pawloember Vyisgpesgurpd b pepitdined Isteﬁhfnlf?@ss al | oy
thin plate. In the present enbodi nent, the pawl nenber 31 is fornmed by two

menbers. chpschwamt pesibier sr earsott IpsSis'aﬁre Thé phnieasmbdin®l Rankagedber th3l i s
pivotally coupled to the reel unit 1. The paw nenber 31 is configured to

be positi Qﬂﬁ%x'ofbc%b&\bbeﬁmﬁﬂn 3@5‘9@9{%@5 QRS HoGBoR s ?Wf ReRBsl 31 on. The
paw nenber 31 is engaged wth the conhvexo-concave portion 30a on the

crasgerBen, bils Tzt ETPA e 0P DVRCUELE PRARRER L

fromthe %gtg\é}?é(do frgr(rjlna(lz \g%vary)/qugnll %Pc C%%%GX(;[ rc]gnc%%g\’lpogﬁ)gb?;%ra t?le pawl member 31
is positioned in the remote position. The pawl member 31 includes a tip 314, an
attachment portion 31b, and an engagement protrusion 31¢.  The tip 31a is engaged
with the convexo-concave portion 30a.  The attachment portion 31b is formed in a
hole shape. The third insertion member 15c¢ is inserted into the attachment portion
31b.  The pawl member 31 is thereby capable of pivoting around the third insertion
member 15¢.  The engagement protrusion 31c¢ radially extends from the attachment
portion 31b toward the opposite side of the tip 31a.
[0060] As illustrated in Fig. 5, when the engagement protrusion 31¢ is positioned
in the engagement position, it makes contact with the inner side of the second cover
member 12b.  Thus, the engagement protrusion 31¢ keeps the engagement position.
A retaining member 36 (e.g., E-shaped retaining ring) retains the pawl member 31 with
respect to the third insertion member 15¢.
[0061] The urging member 32 includes a coil spring 34 and a press member 35,

The coil member 34 is arranged on the outer peripheral side of a guide shaft 33 fixed to

the second cover member 12b.  The press member 35 is a closed-end tubular member.
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is positioned in the renote position. The paw nenber 31 includes a tip 31

a, an attachnent portion 31b, and an engagenent protrusion 31c. The tip 31
a is engaged wth the convexo-concave portion 30a. The attachment portion

3lb is formed in a hole shape. The third insertion nmenber 15c is inserted

into the attachnment portion 31 b. The pawl nenber 31 is thereby capabl e of
pivoting around the third insertion nenber 15c. The engagenent protrusion

31 cradially extends fromthe attachnent portion 31b toward the opposite
side of the tip 31a. [0060] As illustrated in Fig. 5, when the engagenent

protrusi orl&lpresd mepbsi 315 aneds the Roll htenehng 3geamNbrees tic @Ragdrientbkes cont act
with the inner side of the second cover nenber 12b. Thus, the engagenent

protrusi ony3dasikeeps t fnaageme pt €.4g.,
E- shaped pgfalﬂlng rlegﬁmreta?ns ?H§Q§§!1k9@4 ﬁs§%ﬁﬁﬁ? res 8P%$8£the

third ins i 061 menber , 32 ncludes Coi
spring 34ejz’ilnég‘ga%?aegl%arraﬁﬁeg{qg%rmédﬂl t%g %nﬁi&%g mgipbeig] rr%ﬁg%ﬁ%ﬂ t he
outer peri her%ﬁ,@ge of .a guide shaft 33 fixed to the second cover nenber
12b. The p}%g%w pr %151%@Ilgae‘ll)o%’&dé%&let%agwewwépn 20ntheoteess
nmenber 35 covers the coil nenber 34, and presses the engagenent protrusion
31 c. Spediahilcaily yhenhlee goess anéﬁ%hagmshrdléseme inhiae Engagedeptipetatr usi on
31 c toward a protrusion 12h forned on the second cover nenber 12b.

Accor di ngliflustratdiebspanlownigr s, e pswicaBSbant 1 yivbisds thd Rmohepsngagenent
position. On the other hand, only when the spool 3 and the drag di sk 42

oL st gy et ol EkLgR b g By AR i 5 the

reverse pra%g\%l}n'egﬂox%%c con?igﬁlrgngnwhe rotaggn member 30 is arranged between the
second pinion gear 22 and the drag disk 42, and the pawl member 31 is engaged with
the rotation member 30.  Accordingly, both of the rotation member 30 and the pawl
member 31 are capable of receiving load generated in the application of the drag force.
In other words, the second pinion gear 22 does not receive the load in the application
of the drag force, and the second gear teeth 22a of the second pinion gear 22 is
accordingly prevented from being damaged.
[0063] Additionally, the outer peripheral portion 30a with large diameter and high
strength is engaged with the drag disk 42.  Therefore, even when large load is applied
to the engaged clements, the engaged elements are not easily damaged.
[0064] Furthermore, the third engagement coupling portion 30c is engaged with the
drag disk 42, and the third engagement coupling portion 30c is formed in the same
shape as a part of the convexo-concave portion 30a.  Therefore, the engagement

structure will be easily formed by the common structure shared by the

convexo-concave portion 30a and the engagement coupling portion 30c¢.
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above-nentioned configuration, the rotation nmenber 30 is arranged between
the second pinion gear 22 and the drag disk 42, and the pawl nenber 31 is
engaged with the rotation nenber 30. Accordingly, both of the rotation
menber 30 and the pawl nenber 31 are capabl e of receiving | oad generated
in the application of the drag force. In other words, the second pinion
gear 22 does not receive the load in the application of the drag force,
and the second gear teeth 22a of the second pinion gear 22 is accordingly
prevented from bei ng damaged. [0063] Additionally, the outer peripheral

portion 30@0%é]t h lAsgelishasesfahe anatidi gombsi s@ndhtel hagngagethodcténd he drag
di sk 42. Therefore, even when large load is applied to the engaged

el enents, gihgneRgeged SheBeLS.AusiNoh ggasz'd yasgémgigrﬁtﬁl%ﬁignﬁg&ﬁi@&r mor e,

the third engagenent coupling portion C 1's engage rag di sk

42, and t t hi.rd. engagenent ¢ liing portjon 30c i.s fornmed in the. sane
shape as ??)p% 'S gfre{}%’eg%ﬁ?/iwﬁgg%é@géh%OAH’ isgﬁn%%g.f a*?ﬁg,{a&f’B Pb‘im‘?fﬁgo
engagenent  structure will be easily formed by the common structure shared
by the conidhkesghlyayenissiedi on 30a and the engagenment coupling portion 30c.
21 [0065] Al so, diameter of the rotation nmenber 30 is |larger than that of

t he secondO0@ilni oftrgetare @evartteag tdek second pi ni on gear 22 passes through
the rotation nmenber 30 and is directly engaged with the drag disk 42,

strength gboghe rakatih@mdErgs B3ehe b dRE nttcaltiym mahatatngd @O 6]
Structure of lever drag reel [ 067] As illustrated in Fig. 3, the |ever

629 rechapeln b ghuigact 15y LIy gt S et nd <
attached to the right end of the spool 3 (sece Fig. 2). The drag disk 42 is opposed to
the friction disk 41.  The movement mechanism 43 reciprocates the spool shaft 2 in
the axial direction.

[0068]  The friction disk 41 is a washer-typed disk member made of material with a
rub resistance property (e.g., carbon graphite and fiber reinforced resin). The friction
disk 41 is fixed to the outer surface of the right flange portion 3b of the spool 3 by
means of a plurality of fixation bolts 50. The fixation bolts 50 are arranged at
predetermined intervals in the circumferential dircction of the friction disk 41.

[0069] As illustrate in Figs. 3 and 4, the drag disk 42 includes a disk body 45 and a
brake disk 46. The disk body 45 is engaged with the first and second pinion gears 21
and 22 and the rotation member 30. The disk body 45 is thereby capable of integrally
rotating with them. The brake disk 46 is fixed to the disk body 45 by means of a
plurality of fixation bolts 51. The brake disk 46 is opposed to the friction disk 41.

For example, the brake disk is made of stainless. The reverse prevention mechanism

7 prevents rotation of the drag disk 42 in the line-releasing direction.
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attached to the right end of the spool 3 (see Fig. 2). The drag disk 42 is
opposed to the friction disk 41. The novenent nechani sm 43 reci procates
the spool shaft 2 in the axial direction. [0068] The friction disk 41 is a
washer-typed di sk menber nmade of material with a rub resistance property
(e.g., carbon graphite and fiber reinforced resin). The friction disk 41
is fixed to the outer surface of the right flange portion 3b of the spool 3
by means of a plurality of fixation bolts 50. The fixation bolts 50 are
arranged at predetermned intervals in the circunferential direction of
the frictif@o76] sk Félexd§l69he Askidodysibriah @idktkhp@Bmemban@ade of A18meiadg di sk
42 includes a disk body 45 and a brake disk 46. The di sk body 45 is

d wig i & i . a4 kot ati
craRge LR ) g SOGFERIE B TSR ol MR PR o o,

them The brake,djs 6 is fixed to t i S ody 45 _by nmeans. of

blura ity 07 STIShEA Erops s biaTe 2. o Hheibate aRE%s Fre g GaBa T8 bol 45,
friction disk 41. For exanple, the brake disk is nmade of stainless. The
reverse pradddhe fysticretsant dmdisk adeidrs sppasedte the sopolhe Tragedeisk 42 in
the line-releasing direction. 22 [0070] For exanple, the disk body 45 is a
di sk- shapgorinembethe ede dfk 44 and thurentdi pertiaatof did fixdrioghidehethadisk body
conductivity. The disk body 45 is rotatably supported by the spool shaft 2

through a 4368& dBGedZor aVBRIIRY BiQodlBKwAR thSfikdnRbdIQ soNericdknioady 45 and
the fixation side of the disk body 45 is opposed to the spool 3. The Center

portion ofg.tk . di sk 46 and the center portion of the fixation side of
t he di sk Bﬁo%@&%ggg'?'e dented for avoiding the contact with the fixation

bolts 50 d into the, friction disk 41.
%86’?1\?6 i?ust to third engagement attachment portions 45a, 45b, and 45¢ are formed

on the other side of the disk body 45 (i.e., the side opposite from the fixation side for
the brake disk 46). The first pinion gear 21 is engaged with the first engagement
attachment portion 45a.  The second pinion gear 22 is engaged with the second
engagement attachment portion 45b.  The rotation member 30 is engaged with the
third engagement attachment portion 45¢.  The disk body 45 is thereby capable of
integrally rotating with the first pinion gear 21, the second pinion gear 22 and the
rotation member 30 of the reverse prevention mechanism 7, respectively.

[0072] The first engagement attachment portion 45a is engaged with the first
engaging portion 21c of the first pinion gear 21.  The first engagement attachment
portion 45a is arranged radially outward of the through hole that the spool shaft 2
penetrates.  The first engagement attachment portion 45a is dented radialy outward
in a convexo-concave shape. Diameter of the convexo-concave portion is slightly
smaller than that of the first gear teeth 21a.  The first engagement attachment portion
45a further includes a first bottom 45d.  The first bottom 45d abuts on the end surface

of the first engaging portion 21¢ of the first pinion gear 21.
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[0071] First to third engagenent attachment portions 45a, 45b, and 45c are
formed on the other side of the disk body 45 (i.e., the side opposite from
the fixation side for the brake disk 46). The first pinion gear 21 is
engaged with the first engagenent attachnent portion 45a. The second

pi nion gear 22 is engaged with the second engagenent attachnent portion
45b. The rotation nmenber 30 is engaged with the third engagenent

attachnment portion 45c. The disk body 45 is thereby capable of integrally
rotating with the first pinion gear 21, the second pinion gear 22 and the

rotation mepber 3@hekedha YR Bt SRk ?&%ﬁ%@% éﬁ’@a%ed LEBREC LdbRA Y -

[0072] The first engagenent attachnment portion 45a Is 'engaged wth the

first en i rtion 21 of,.the, first pi.nion ge . The first
engageneni b hrMalitiah Bk Pk bl el 2 Tt Of ¢ he

t hrough hole that the spool shaft 2 penetrates. The first engagenent

at t achnmentC8aeFN &Y altachmaent garioad 048 papgscdurdialy ouiwird of BiEsioatbehasyte
shape. Di aneter of the convexo-concave portion is slightly smaller than
that of t hertign 43a. gckhe sceatdeRigememhttatimsit penjageitentlented ashisibnt portion
45a further includes a first bottom 45d. The first bottom 45d abuts on the

end surfacmitw@ld ih heohl&:at caREAGINAGe P ODIdNM2I the 0dneR8-chhéSt poHOR gear
21. 23 [0073] The second engagenent attachnent portion 45b is engaged with

e SeoondligfOSARNE Mt BIPLI N9 LA Mk €1 Dl L DOGREEANG PLALATARAR 22

The second ~engagerent attachment portion s"arrange y outward
por 1 on adeie8 e L aaP BT SRR T SO O e aCHVE e,
D anmeter of the convexo-concave portion is slightly smaller than that of
t he secondegfadrengagarmen zauplimgdiariionait 9f the ssewwminivotzeani2.
[0074] The third engagement attachment portion 45¢ is engaged with the third
engagement coupling portion 30c of the rotation member 30. The third engagement
attachment portion 45¢ is arranged radially outward of the second engagement
attachment portion 45b.  The third engagement attachment portion 45¢ is dented
radially outward in a convexo-concave portion. Diameter of the convexo-concave
portion is slightly smaller than that of the convexo-concave portion 30a. A third
bottom 45f of the third engagement attachment portion 45¢ abuts on the end surface of
the third engagement coupling portion 30c of the rotation member 30.
[0075] In this case, the first pinion gear 21 is interposed and supported between the
mner ring of the bearing 16c¢ and the first bottom 45d of the first engagement
attachment portion 45a.  Thus the first pinion gear 21 is arranged in a predetermined
position.

[0076] The second pinion gear 22 is interposed and supported between the second

bottom 45e of the second engagement attachment portion 45b and a step between the
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45e of the first engagenent attachment portion 45b abuts on the end surface
of the second engagenent coupling portion 21 b of the second pinion gear
22. [0074] The third engagenent attachnent portion 45c is engaged with the
third engagenent coupling portion 30c of the rotation nmenber 30. The third
engagenent attachment portion 45c is arranged radially outward of the
second engagenent attachnent portion 45b. The third engagenent attachnent
portion 45c is dented radially outward in a convexo-concave portion.

D aneter of the convexo-concave portion is slightly smaller than that of

t he convex@rstadeddesh POS Lide 39@611@3%18}% 'j)grtiolﬁoztfthmlf’@ifirsPPhﬁd?legéap brd Thus

engagenent attachnent portion 45c a S on the end surface of the third

engageﬁEnttPgQé&lnh_%%iBQ rgéeggzrr} 13%&3@&(1(1&?% ;{rgée%%jmgﬁﬁonsti)t%n 30. [0075] In this

case, the tirst pi'nion erpose upported between the
inner rin t he _bearing 16¢c and the first bottom 45d of the first
engagene n308§ﬂ}t ac ﬂﬁﬁ ﬁ?taB%‘F {quﬁ’eﬁgQ 1s RO @Y syrgrorisd debreegdag i j s

arranged in a predeterm ned position. [0076] The second pinion gear 22 is
i nt er posedosliem $UpPdhe durdrmngegencnt htaderan dorthhot45emnd Betapf batWeerstbeond
engagenent attachnment portion 45b and a step between the 24 first gear

teeth 2la saoshd gwr fdetis22engabt seopdichpafin@pertioh 20beftid Stoll finash gaar 21.
Thus the second pinion gear 22 is arranged in a predeterm ned position.

[0077] Theyyt otrat ot eRiRE el i0b8ERASEN AnChalinReLd gslidied ween the third

bottom 45f of the third engagenent attachnent portion 45¢c and a step

AR e D SRR N

predet er m'4|3.ed F%?g{gl%glg; the drag cover 55 is made of aluminum die-cast with predetermined
thermal conductivity performance. The drag cover 55 is fixed to the end surface of
the flange portion 3b of the spool 3 by means of a predetermined bolt member.
Additionally, a sealing member 56 is attached to a space between the drag disk 42 and
the inner periphery of the drag cover 55 while a sealing member 57 is attached to a
space between the drag cover 55 and the spool 3.
10079] As illustrated in Fig. 3, the movement mechanism 43 includes a drag lever
60, a pull mechanism 61, and a second spring member 71, The drag lever 60 is
pivotally provided in the reel unit 1. The pull mechanism 61 is configured to pull and
move the spool shaft 2 in the rightward direction (see Fig. 3) in accordance with the
clockwise pivot of the drag lever 60 (see Fig. 1). The second spring member 17b is
configured to move the spool shaft in the leftward direction (see Fig. 3) in accordance
with the counter-clockwise movement of the drag lever 60 (see Fig. 1) by urging the

spool shaft 2 in the leftward direction (sce Fig. 3).

[0080] Actions of lever drag reel
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[0078] As illustrated in Fig. 3, a drag cover 55 covers the outside of the
drag disk 42. For exanple, the drag cover 55 is nade of al um num di e-cast
with predetermined thernmal conductivity performance. The drag cover 55 is
fixed to the end surface of the flange portion 3b of the spool 3 by neans
of a predeterm ned bolt nenber. Additionally, a sealing nenber 56 is
attached to a space between the drag disk 42 and the inner periphery of
the drag cover 55 while a sealing nenber 57 is attached to a space between
the drag cover 55 and the spool 3. [0079] As illustrated in Fig. 3, the

novenment NMBORENI SMcd3rdiMClotdesevar BagFed QVE the®Bov@nRUlibndROnERBLISALRL, and a
second spring nenber 71. The drag lever 60 is pivotally provided in the

reel unit I i i i QU | . he
pool "shart TR I RERVEMP RGN (AHIERL bF ybilo e BRETEIGT,
the clockw s ivot of the drag |lever 60 (see Fig. 1), The second spring
nmenber 1706 s%vﬁ%rhgﬁeéﬁ?% V?‘o%&’@ S‘FIHBG‘%b’o&bé’ agﬁﬁlgtﬂgq RSt (&4 £5RAFE8E recti on
(see Fig. 3) in accordance wth the counter-clockw se novenent of the drag
| ever 60 (¥ popigonin Figs 1nrthe fdctionadiskspow] destvhied amd awiay frem the dvsegr disk
direction (see Fig. 3). [0080] Actions of lever drag reel 25 [0081]

Accor di ng 42anttixelcvenvdmng dibatigeld, wiAdRotdieglabby erdaenrtdasnashdeduif isgur at i on,
the drag force of the lever drag nmechanism9 is regulated by the pivot of

the drag F?U(gfced,?&d tMbesh i hes B4a81d (ﬁ"f?ée})@fbtéit'ﬁqéio;fiﬁ %@T@xdcﬁ's@ iR Hipgs " el ease

position , front-nbst pivot position in the friction disk 41

5 Set et st 1o s L3838 08 S S R R

capabl e Of(seferﬁ §.' ornotilg%i*anggr'eleége gonn%lit%n, %?es]})usll }ngghgniissngﬂé?%ulls and moves the
spool shaft 2 outward in the spool direction (i.e., rightward direction in Fig. 2).
Accordingly, the pool shaft 2 and the spool 3 gradually move in the rightward direction.
Consequently, the friction disk 41 strongly presses the drag disk 42, and the drag force
is accordingly increased.
[0082] When the strong force greater than the set drag force is applied to a fishing
line while an angler performs fishing, the spool 3 rotates in the line-releasing direction.
Simultaneously, the friction disk 41 rotates relative to the drag disk 42, and the drag
disk 42 is about to rotate in the line-releasing direction. In this condition, the reverse
prevention mechanism 7 is activated.  Accordingly, the pawl member 31 is engaged
with the rotation member 30, and reverse rotation of the drag disk 42 is prevented. In
this case, the pawl member 31 is not engaged with the second pinion gear 22 but is
engaged with the rotation member 30. Therefore, it is possible to prevent damage of
the second pinion gear 22.  Furthermore, reverse rotation of the rotation member 30 is

prevented in the application of the drag force.  Accordingly, power is not transmiited

from the first pinion gear 21 (or the second pinion gear 22) to the first main gear 18 (or
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rod in this condition. Wien the drag lever 60 is pivoted in the clockw se
direction (see Fig. 1) on the drag-rel ease condition, the pull nmechanism
61 pulls and noves the spool shaft 2 outward in the spool direction (i.e.,
rightward direction in Fig. 2). Accordingly, the pool shaft 2 and the
spool 3 gradually nove in the rightward direction. Consequently, the
friction disk 41 strongly presses the drag disk 42, and the drag force is
accordingly increased. [0082] Wen the strong force greater than the set

drag force is applied to a fishing line while an angler performs fishing,
the spool Bek@oti@saihRchih®)! | TRebrIr8aRE BYstAhh 8610nABiniork Bt DANRPYS LYo The
friction disk 41 rotates rélative to the drag disk"42, and the drag disk

42 is abo tQ..I i linexnreleasing direction. In this condition,
t he reverggndggggéﬁﬁﬁ8hgwggﬁgﬂﬁgﬁﬁy(#gég%?%vated. Accordi ngly, the paw
menber 31 is engaged wth _the raotation nenber and reverse rotation of

30
the drag disk 42 is prevenpgcﬁ{.Eﬁ ﬁxﬁMP§ECW§,OQME§E§A menber 31 is not

engaged with the second pinion gear 22 but is engaged with the rotation
menber 30.[0¢&¥r ef divehodimentdapossi bl e to prevent damage of the second
pi nion gear 22. Furthernore, reverse rotation of the rotation nmenber 30 is

prevent ed [0084]he @&pHd bate¢-aiendbnddhenBsdgehQiiaerotdRaanehbal 3, trawer is not
transmtted fromthe first pinion gear 21 (or the second pinion gear 22)

L0 0 OISR 4 U8 hhadtIgeageont A ge syt TR ALBER L0
o the 90 0E S TS LS SRR, L0082 0064
For example, any one of the rotation member 30, the first pinion gear 21 and the
sccond pinion gear 22 may be engaged with and coupled to the drag disk 42 while the
rest of them may be engaged with and coupled to a predetermined member engaged to

the drag disk 42.

[0085] Embodiment (b)

[0086] In the above-mentioned embodiment, the present invention has been
explained with the two-stage variable-speed lever drag reel. However, the present
invention is not limited to the configuration. For example, the preset invention may
be applied to a non-variable-speed lever drag reel.

[0087] Embodiment (c¢)

[0088}] In the above-mentioned embodiment, material forming elements of the
lever drag reel is only an example and does not limit the present invention. Any other
suitable material may be used for the elements of the lever drag reel of the present

invention.

GENERAL INTERPRETATION
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pi ni on gear 21 and the second pinion gears 22 are separately engaged with
and coupled to the drag disk 42. However, the present invention is not
limted to the configuration. For exanple, any one of the rotation nenber
30, the first pinion gear 21 and the second pinion gear 22 may be engaged
with and coupled to the drag disk 42 while the rest of them may be engaged
with and coupled to a predeterm ned nenber engaged to the drag disk 42.

[ 0085] Emnbodi nent (b) [0086] In the above-nentioned enbodi ment, the present
i nvention has been explained with the two-stage vari abl e-speed | ever drag

reel . Howeyegs] t hey HeaSRRin, thOYSMWAR dirctifal {dnih ERAWHAI, FaBwaANhbHNS ati on.
For exanple, the preset invention may be applied to a non-vari abl e-speed

| ever dra al hadi _ 088] Ln the above; ti.oned

embodi ment iRt A RTRS Ml SRlont S koREel b bPF ST U ORIRER Ty an
exanpl e agﬁ_does not limt the present invention. Any other suitable
materi al ralFeBenaldaEsigter (hthoss dimestions of a drwce 8‘&‘&?1"6{‘3611 et he present
i nvention. GENERAL | NTERPRETATI ON 27 [0089] A used herein, the follow ng
di r ect i onahvengions ‘Afcopxdéraly, thessrtovarsd as atloned, to dgemibeauspictsvel the prdsent

hori zontal, below and transverse" as well as any other simlar directional
terns ref dnvémiohhdneldbe Redrhana! efatiac deyideeice agmhippariwivh tikk prognpr esent

i nvention. Accordingly, these terns, as utilized to describe aspects of the
present i;pv&Lhon, should be interpreted relative to a device equi pped

wi th the present

[6090] The term “comprising” and its derivatives, as used herein, are intended to
be open ended terms that specify the presence of the stated features, elements,
components, groups, integers, and/or steps, but do not exclude the presence of other
unstated features, elements, components, groups, integers and/or steps. The

foregoing also applied to words having similar meanings such as the terms,

LS9

“including,” “having,” and their derivatives. Also, the term “part,” “section,”
“portion,” “member,” or “element” when used in the singular can have the dual
meaning of a single part or a plurality of parts.

[0091] The terms of degree such as “substantially”, “about” and “approximately”
as used herein mean a reasonable amount of deviation of the modified term such that
the end result is not significantly changed.

[0092] While only selected embodiments have been chosen to illustrate the present
invention, it will be apparent to those skilled in the art from this disclosure that various
changes and modifications can be made herein without departing from the scope of the
invention as defined in the appended claims. Furthermore, the foregoing descriptions

of the embodiments according to the present invention are provided for illustration

only, and not for the purpose of limiting the invention as defined by the appended
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invention. [0090] The term "conprising” and its derivatives, as used
herein, are intended to be open ended terns that specify the presence of
the stated features, elenents, conponents, groups, integers, and/or steps,
but do not exclude the presence of other unstated features, elenents,
conponents, groups, integers and/or steps. The foregoing also applied to
wor ds having simlar neanings such as the terns, "including," "having,"
and their derivatives. Also, the term"part," "section," "portion,"
"menber,"” or "elenment"” when used in the singular can have the dual nmeaning
of a singl g RArdndQheip chiviighist YTREs, B {d eBP@%J&LV&*&%fise,émnﬁiftea%%@e such
as "substantially", "about" and "apprOX|ﬁate y" as used hereln nean a
reasonablqﬁg &Qkaq%xpevuation of the nodified termsuch that the end
result is not signi |83ﬁ%ﬁy changed. [0092] Wiile only sel ected enbodi nents
have been chosen to illustrate the present invention, it will be apparent
to those skilled in the art fromthis disclosure that various changes and
nodi fications can be made herein without departing fromthe scope of the
invention as defined in the appended cl ains. Furthernore, the foregoing
descriptions of the enbodi nents according to the present invention are
provided for illustration only, and not for the purpose of limting the

i nvention as defined by the appended 28 clains and their equival ents. Thus,
the scope of the invention is not Iimted to the disclosed enbodinents. 29
VWHAT |S CLAIMED | S:
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1. Areverse prevention nechanismfor a |lever drag reel to prevent reverse
rotation of a drag disk in a line-releasing direction by braking a spool
adapted to rotate with respect to a reel unit, rotation being transmtted
to the drag disk by way of a handle and a pinion gear, the reverse
prevention mechani smconprising: a rotation nmenber adapted to rotate
integrally with the drag disk, the rotation nenber including an outer

peri phery portion arranged between the pinion gear and the drag disk, the
outer periphery portion including a plurality of first engagi ng nenbers; a

pawl menmbew A YOS alilAinvgoopked to the reel unit, the paw nenber being
situated between an engagenent position where a tip portion of the paw

AU IR SN N o X T SR

portion of the rotation r drag
di sk and a renote i awl menber is detached and

_renot 05|gi£p ﬁhgne t he enmbe 1
posi t i oned “4HES/ IR rediag Bk Iparlingtelegsips AHregipndty bakingispael siaritdnber ;
and an urgi ng nenber adapted to urge the pawl nenber toward the engagenent
posi tion. igrotfigevitlevesped toreead mhitomtatmaten smsod tediothe domeodisk by #aywher ei n
the outer peripheral portion is engaged with the drag disk so that the

rotation nemliandle mdadapioadeh tholcabSe bRiveMie m¥chinidh b&ﬁpﬂﬁﬁ% di sk. 3. The
reverse prevention mechani smaccording to claim2, wherein the outer

peripheral porti g, kit &%ﬁxbk{‘ﬁda&&%sto @g@le%?égi&l?& Qlth FRCAZS gﬁﬂ?ﬁgir%ti&?mer S

engaged with the drag dis e circunterentt al” dianeter second
engagi ng 30 nbers.bein%uag%%hgﬁmxha t he cirggnfereﬁgial.dianetgf of the

first eng arréflznra] ger including an y portion arranged between the pinion gear and the
drag disk, the outer periphery portion including a plurality of first engaging members;

a pawl member pivotally coupled to the reel unit, the pawl member being
situated between an engagement position where a tip portion of the pawl member is
engaged with the first engaging members of the outer periphery portion of the rotation
member to prevent reverse rotation of the drag disk and a remote position where the
pawl member is detached and positioned away from the outer periphery portion of the
rotation member; and

an urging member adapted to urge the pawl member toward the engagement
position,

2. The reverse prevention mechanism according to claim 1, wherein
the outer peripheral portion is engaged with the drag disk so that the rotation member
is adapted to rotate integrally with the drag disk.

3. The reverse prevention mechanism according to claim 2, wherein

the outer peripheral portion further includes a plurality of second engaging members

engaged with the drag disk, the circumferential diameter of the second engaging

30



menbers. 4. The reverse prevention nechani smaccording to claim3, wherein
the first engaging nenbers include gear teeth and the second engagi ng
menbers are fornmed by cutting the gear teeth in the radial direction. 5.
The reverse prevention mechani smaccording to claim3, wherein dianeter of
the outer peripheral portion is larger than that of the pinion gear, the
rotation nenber further includes a through hole for allow ng at |east part
of the pinion gear to pass thorethrough. 31

members being smaller than the circumferential diameter of the first engaging
members.

4. The reverse prevention mechanism according to claim 3, wherein
the first engaging members include gear teeth and the second engaging members are
formed by cutting the gear teeth in the radial direction.

5. The reverse prevention mechanism according to claim 3, wherein
diameter of the outer peripheral portion is larger than that of the pinion gear, the
rotation member further includes a through hole for allowing at least part of the pinion

gear to pass therethrough.
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