2256731 -1- SPINNI NG REEL HAVI NG BALANCI NG MEANS 5 Ths % eﬁﬁ i nvention
relates to a spinning reel having a bal anci ng neans, ZR@"Wdr e particularly
to art for inproving rotati:gnal balance of a rotor of a 10 spinning
reel including an armcam pi'votably attached to one of a pair of arm
portions of the rotor provided. at a forward position of a reel body, a

pi vot abl e arm provided to the other arymportion and a bail extending

between a line roller foﬁﬁ?ﬁN?Nﬁtﬁghﬁr %quﬂﬁgéﬁﬁbiﬁ% MEBNgotable arm 1In

general, in the case of a spinning ree av n ove-descri bed

construction, for retrleV|ng a flshlng line. the fishing line is QUIded(T

via a line QUIde portion (generally conprised of a rotary member conmonly

referred to as aline roller) to be wound about a spool. Further, in
the case of t he 25 conventional spinning reel of this type, there
occurs inbalance in rotation of the rotor due to the weights -2- of such

conponents as the armcam the line roller of the armcamand so on. Then,
in order %0 inprove the rotational bal ance, a bal ancer is disposed e.g.
i nsi de
‘The present invention relates to a spinning reel
having & balancing means. and more particularly to art
for improving rotational balance of a rotor of 'a
10 spinning reel including an arm cam pivotably attached
to one of a pair of arm.portions of the rotor provided
at a forward position of a reei body, a pivotable arm
provided to the other arm portion and a bail extending
between a line roller formed on the arm cam and the

15 pivotable arm.

In general, in the case of a spinning reel having

20 the above-described construction, for retrieving a
fishing 1line. the fishing line is guided via a line

guide portion_(generélly comprised of a rotary member

commonly referred to as a line roller) to be wound .

about a spool. Further, 1in the case of the

[\
Vi

.conventional spinning reel of this type, there occurs

imbaiance in rotation of the rotor due to the weights




the'rotor at such a position as to offset the weights 5 of the above
conponents in a direction along a rotational axis of the rotor. Now,
consi dering the above arrangenent where the bal ancer is disposed inside the
rotor for instance, the arrangenent is such that the weight balance is 10
achieved in the direction along the rg&giional axis of the rotor. However,
as shown in Fig. 11. with respect to a further direction nornmal to the
rotational axis 9f csuchecomponrentsaasotiposare ganmvi thecdiner rofllefre of
components including the armcam8, the line roller 10 15 , and so on is
Iocat@? at a rel#he \ATH R \@RY SPoRR+ i 0GRt hinr aEPert tpo imrEOVSt othe  As
aresult, there s frodgced a signif$Cfnt di st ange betmgen a rqtary path
of the conposit&Pratiegatbatanced 3 balangenatf 8fSRO§E Lt §- cdRSAAONT of
the balancer 45._.If a yotary 20 operation _is,effecte der thi

condi ti on, theréﬂ“Tsr$#%ﬁu%%ds%9?d?q8%s %bﬁ?_%spBPn?%ﬁﬁgge%gestFﬁﬂ&ﬁFsIine
ext endi ng Jbetween.th ravity centers nd, and ti | axis X
Cross eac other&fTh ? i%t?%% cgé%9%¥¥gkﬁrgh¥gp%eddﬁP%g&?é rigggﬁé 2
operation, the 25 4 W L1 _signif] 1ly vibrate and this vibration
may be transm ttecf%%ﬁé@%be%ﬁ%/ ?13 gﬂ o%ggg}'a fishing -3- rod, whereby
the line retrieving ogskatéOls f@- {0k tRE above arrangement where the

balancer 1is disposed inside the rotor for instance,
the arrangement 1is such that the weight balance is
achieved in the direction along the rotational axis of
the rotor. However, &s shown in Fig.'ll, with respect
to a furthér direction normal to the rotational axis X
of the rotor 4, a composite.gravity center of the
co mponents including the arm cam 8, the line roller 10
15 and so on is located at a relatively forward position
with respect to the rotor 4. As a result, there is
produced a significant distance between a rotary path
of the composite gravity center and a rotary path of a
¢ gravity center WT of the balancer 45. If a rotary
20 | éperation' is effected under this condition, there is.
produced a_torque about a point.where a straight line
extending between the gravity centers WP and WT and
the rotational axis X cross each other. Thus, in the
case of a high—speed line retrieving operation, the
25  rotor 4 will significantly vibrate and this vibration

may be transmitted consequently to a top of a fishing



effected in a snooth manner. In particular, in the case.of spinning reels
of recent years, the conposite gravity center of the 5 conponent s
including the armcamtends to be |ocalLed at a forwardly displ aced
position with respect to the rotor, since the line roller is provided with
a large diameter in order to =Beduce load during a line retrieving
action or tbhd,awhecebyi ther dindedetirtilevd ngd opmditaines ncah onotl | bai ng
one-step rel ease operation of the bail. In such case, the torque will have
a |arger veffiectedutnaasamoobhl mapneetrieving action even nore difficult.
15 A primary object of the present invention is to provide an i nproveGs
spi nni ng reel whishpartbeslarsmist fhehicgisespfeBpinringtreelsngofiction

t hrough an 20 i'ngeni ous positioning arrangenment of the bal ancer. For
acconpl i sh¥ﬁ§ent'-heye%m§ve-ﬁggeéomél@Fé €. grayidy niienterel of actBeding to
one aspect of the Eresent i nyention, conprises: a reel bodY; 25 a
rot@® di spemeenarts 1 baghndipgstheoarmorcan fends | toRg:. localedyn arm cam
pi votably attached to one_ of [

at a forwardly disp?agghrpggition'with respect to the
rotor, since the line roller is provided with a large
diameter in. order to reduce load Iduring a line
retrieving action or fhe.arm cam is provided with a.

10 mechanism for allowing one-step releasé operation. of o/
the bail. In such case, the torque will have a larger

value, thus a smooth line retrieving action even more

difficult.

15
A: primary_ohject of the present invention is to
provide an improved spinning reel which allows a
smooth high-speed line retrieving action through an Q;
20 ingenious positioning‘arrangeﬁent of the.balancer.
For accomplishing the above—-noted object. a
spinning reel. according toone aspect of the present
in#entiont comprises:
a reel body;
-5 a rotor. disposed at a forward position of the

reel body:



armportions of the rotor; a pivotable arm pivotably attached to the
other armportion; 5 a bail interposed between a line roller
the arm cam and the pivotable arm and a balancer provided on the

pi votable arm

opposite
respect to a direction along a pivot a&ts

t he bal ancer. having a configuration projecting on a

to the bail and outwardly of the pivotable 10 armwith
of the pivotable arm Functions

and effects-of the ahavers @ai miototably |dtteched cto bede neRta pads. of
through 3 show a sanple construction 15 i ncorporating the

above-descri bedarfe@ontdonsofof tihe inotmiti on.
WQ of the pivotable arm9 and the bal ancer
WP of the arm cam 8 &r e Higwdadd e @rm aritvatiayl wratitached pbe hthebrether,

cent &r’

these gravity centers WQ 20 WP are positioned in opposition to each
so that AFWe®OFigPnthese gravity. centers WQ W are bal anced with
each ot her.

Al so, since_the conposite gravity center WO of, the pivotable
arm 9 and> he bal ancér f@dﬂsH&géﬁHQFQézQﬁﬁﬂé&Qiﬁnﬂ¥Qﬁtﬁ%{b%Fl g*acﬁ%%s t he

ot her,

25 rotationa

of f set,

to some2® SHD

. 10

15

210)

of

si de

As shown, a conposite gravity
11 and a gravity center

axi s é@dﬂﬁ%ﬁnﬁiﬁgiéﬂye éﬁm;tgﬁf gravity center_MQ can

a Dbalancer provided on the pivotable arm, the

balancer having a configuration projecting on a  side
opposite to the bail and outwardly of the pivotable
arm with respect to a direction along a pivot axis of
1he pivotable arm.

Functions and effects of the above construction
will be described next.

Figs. 1 thfough 3 show a sample construction

incorporating the above—described features of the

invention. As shown, a composite gravity center WQ of

the pivotable arm 9 and the balancer 11 and a gravity
center WP bf the arm cém 8 are located substantially
on a same path. Moréover. these gravity centers WQ,
WP aré positioned in opposition fo each other, so that
moments of these gravity centers WQ. WP are balanced

with each other. Also, since the composite gravity

- center WQ of the pivotable arm 9 and the balancer 11

25

is located 1in opposition to the bail 3 across the
rotational axis X (i.e. a weight of this gravity

center WQ can offset, to some extent. a weight of the



-5- bail 3). there is produced e.g. no torque fromthe weight of the arm
cam 8 during rotation of the ,rotor 4. Incidentally, Fig. 1 illustrates
nonent val ues of 5 t he above-descri bed bal anced condition with respect
to the rotational axis X. As shown. a nonent value UP fromthe weight
of the conposite gravity center VV’6§ the arm cam and so on and a further
monent val ue ®3%¥ oR)the’ %r@]tl%fplf‘?@‘%%p%s& enﬁrEQFflyeceﬁtr&m wbhgf 10
the pivotable arm9 SO on are b nced Wt gach In short.
accordi ng to Wekah: e§£&'t§%\?€r’ﬂ iR ft@“‘b’eﬂ%n‘&‘é atien p S&r mE3Yth  the

pi votable arm 9. Thus,in conparison with the arrangenment forning Lﬁe

. 15 bal ancer®™ w th the rotor 4 for instance, the bal ancer does not

Cor due goner &t | on’ 3 é&?&&?f’ T b e FRE R GHERY PRI BR ot e
bal ancey , th%h'e”&%%%‘g%e@%%&&d yoa[ai%[\}}]cfééﬁ ++&1€90n Jvi‘%ﬁﬂfiﬁgaﬁli’:’te% of

provi di'ng an T nproved spinning ree snDo speed |ine

e on? SUHEET ARSI £ 050 N ROREL o momef | V51 0BT
di sposed at rhar Waed WeQEHY OF q{hé%ﬁnﬁ@@ité’oﬁawty center WP of -
the arm cam and so on and a further moment' value Q
from the weight of the composite gravity center WQ of
16 the pivotable arm 9 and so on are balanced with each ;)
other. |
In short. according to the présent invehtidn. the
balancer 11 is formed with the pivotable arm 9.
Thus, in comparison with the arréngement forming the
15 balancer with the rotor 4 for instance, the balancer
does not significantly project from the'rbtor 4, thus
effectively restricting torque generafion.'
Consequently, throﬁgh the ingeniods arrangemeht
of the balancer, the invention has fully.achieved its o
21 intended object of providing an iméroved spinning reel
which allows a 'smooth high—-speed line. reﬁrieving
'_action.
According to a second aspect’ ° of the présent
invention. a spinning reei comprises:- S
25 ~ - a reel body; | |
a rsti'aiépbsed“at a forward position of said reel -

body;



=6- a pair of armportions extending fromsaid rotor, said arm portions
being disposed on said rotor to face substantially each other with
respect to a rotational axis of said rotor; 5 an arm cam pi votably
attached to one of said armportions, said armcamincluding a line roller;
a pivotable arm pivotably attached to the other armportion; a bail

I nt erposed between said |line roller and sald 10. pivotable arm a bal ancer

provi ded on said pjv I m Sl CXpleTely | : _ 4 h
first_conposite gr%\ﬁ%%bcogfnge"}rm P?)’r}lrréé'cé}g%/ ‘sal &J&ﬁi\#;t&;boﬁggtg?% gﬁdegsﬁéi ghia
bal ancer is carm rpextional beingof dispasedl @mpdrid gFekeXy Eent £ACES

formed by saighgdmsefaMignesehdobibl With"raspetti evi a0roeational ardst hat
said first CO”POS' te gravity center substantially faces second conposite
gravity cent X W&k EQHREE to said rotor axis, and a weight of said

bal ancer $eing detghmaiar eamt Pivetasighattachedl tor dnecoofosaid 2arm
oravity cent FOTELARET oRaLd ety aE; dAgtiIAY A AR BAH8ERLCCT b wi 11 be
descri bed next. Fig. pivebabiea asanppivaebaklyuatiteshedcdopdihe i opheregam
portion; ' '
a bail interposed 'bei:ween said line roller and said
10 pivotable arm; | |
a balancer provided on said pivotable arm, said
‘ balancer being located such that a first'composite gravity
N~ center formed by said pivotable arm and said balancer is on
a rotational path of a second composite gravity center
15 formed by said arm cam when said bail is in a retrieving
position, and that said first composite gravity center
substantia'l'ly'f'aces second composite gravi_ty center with
respect to said rotor axis, and a weight of sa.i.d balancer
being determined so that a weight of said first composite
20 gravity center substantially offsets a weight of said
second composite gravity center.
Functions and effects of this further construction
will be described next. | _
Fig. 7 shows a sample construction incorporating these
\,/ 25 features. As 'shown, the composite gravity center WQ of the
pivotable arm 9 and of the balancer 11 and the gravity
center WP of the arm g:ain 8 are located on the same path and
also these gravity centé:s wQ. WP are opposed to each
other. As thé results, the weights are balanced each other
30 in the direction along the axis X and also the gravity
centers WQ. WP are located on the same rotational path,
whereby there is produced e.g. no torque during the
' rotation of the rotor 4. _
That is to say, according to these features of the
35 present invention, the balancer 11 is formed integrally
with or separately from the pivotable arm 9. Accordingly, .



25 features. As shown, the conposite gravity center WQ of the pivotable
arm9 and of the balancer 11 and the gravity center WP of the armcam 8 are
| ocated on the sanme path and al so these gravity centers WQ WP are opposed
to each other. As the results, the weights are bal anced each other 30 in
the direction along the axis X and als@ the gravity centers WQ WP are
| ocated on the sane rotational path, whereby there is produced e.g. no
torque durdimgamparigen withithe arrangementof farming the balanrey t o

these fle?tdi!t@ﬁhﬂietfétéﬁ 4,IOV£Q>f§:er!Ens€hH&%§' oanelt balaabgmcim ]dcééé ;ﬁatrred -
FRAHRIMT LR S AT RS RO K e
4, for inst ancmoddei;ximlm,ertﬂrbui;tethwﬁngemious arﬂant;bmemt of #hend
ar'r angeme e GeR o thd W EeehBISRT RS ‘ainq' eRleVaR, BHC 1 fliEqveg
i mproved s\pimiing el whicth Allowes a swaeth | line ety kevingagctdanat a
rod even 1 iyl SHed CHERbRED %‘%fﬁ“%ee ot RhBbh9anddnicp Lol "9
Accor di ng wWidratian dﬂhé:rb@cﬁi&hiﬂﬁerPQVEHFFoﬁ a meghamical %Q‘PSEBﬁﬁFl ses: -
a reel bodg developed in the construction.
10 According to a third aspect of the invention, a
spinning reel comprises-- _
a reel body; |
a rotor disposed at a forward position of said reel o/
body;
15 ' a pair of arm portions extending from said rotor, said
arm portions be_ing dispo_sed on said rotor "to face
substantially'each other with respect to a rotational axis
of said rotor; o ' | '
an arm cam pivota-bly attached to one of said arm
20 portions, said arm cam including a line roller;
a 'pivotable arm pivotably attached to the other arm
portion; | |
a bail interposed between said line roller and said
pivotable arm;
25 a balancer provided on said pivotable arm, said - \J
balancer being located at a position forwardly relative to
 a second composite gravity center formed by said arm cam
when said bail is in a retrieving position, such that a
first composite gravity center formed by said pivotable arm
30 and said balancer is on a rotational path of said second
composite gravity center of said arm cam, and that said
first composite gravity center substantially faces said
second composite gravity center with respect to said rotor
axis, and a weight of said balancer being determined so
35 that a weight of said first composite gravity center
substantially offsets a weight of said second composite.



a-rotor disposed at a forward position of said reel body; 15 a pair
of armportions extending fremsaid rotor, said arm portions being

di sposed on said rotor to face substantially each other with respect
to a rotational axis of said rotor; an arm cam pivotably attached to one of
said arm 20 portions, said armcamincluding a line roller; a pivotable
arm pi votably attached to the other armyportion; a bail interposed between
said line roller and said piiotable arm = 25 “a bal ancer provided on’
said pivotable arm  said balancer being |ocated at a position forwardly

rel atjve to a %ﬁ§9 ﬁnposite gravity center formed by said arm cam when
saidtﬁﬁil S 9 p%?ﬁ eéving position, such that a first conposite gravity

center forned by sactomfing teal fourthraspect ofittie ivedtion! aspitining reel comprises:-
rotational path of said second conposite gravity center of said arm cam
and that said firsBreehPedyite gravity center substantially faces said

wei gt of s d bai Bl QERaRel al s BV ESSIuAP of Baf i3 Boof . 205 §

first conposite gravadiyofanhortions extendirg fronf Saik roter, waid)armqbortions! being

second conposite  gravity center. . . .
disposed on said rotor to face substantially each other with respect to a rotational
axis of said rotor; |

an arm cam pivotably attached to one of said arm portions, said arm cam
including a line roller; ' |

10 a pivotable arm pivotably attached to the other arm portion;

a bail interposed between said line roller and said pivotable arm;

a balancer provided on said pivotable arm, said balancer being located at
a position forwardly relative to a gravity center of said arm cam when said bail is
in a retrieving position so that said balancer can reduce a rotational imbalance of

15  said rotor due to a weight of said arm cam.

Further, and other objects, features and effects of the invention will become
more apparent from the following more detailed description of the embodiments
of the invention with reference to the accompanying drawings.

Accompanying drawings illustrate preferred embodiments of a spinning reel

20 relating to the present invention, in which;

Fig. 1_ is a schematic side view showing a balanced condition of a rotor of

a spinning reel, in accordance with one embodiment of the invention,

Fig. 2 is a front view of the rotor,



According to a fourth aspect of the invention, a spinning reel conprises:- "’
a reel body; a rotor disposed at a forward position of said reel body; 5

a pair of armportions extending fromsaid rotor, said arm portions being
di sposed on said rotor to face substantially each other with respect to a
rotational axis of said rotor; an,awq1can1pivotably attached to one of said
armportions, said armcamincluding a line roller; 10 a pivotable
arm pi vot abl y at Faghed3t bstaesddbevigwnofotheomotarbai|l interposed between
said line roller and said pivotable arm a bal ancer, provided on said ...
pivotabl e arm sBid.bal 4nt8rabeanginddyt cytaway gadet Vasw oofar dihe rel’gei ve
to a gravity center of said armcamwhen said bail is in aretrieving -
position so X@@l. said bal ancer can reduce a rotational inbalance of 15

said rotor due to a meight,of sai.d arm cam Further, and other, gbjects,
features and ef fBi8s of 7t hiSi ndehfPBL YAFF bggonﬁ m9PE " HA¥ar GHUYom ¢ he
following nore detailed description of the enbodi ments of the invention
wWithr fereH@%c?%nfﬁ@‘aCconpanying drawi ngs. Acconpanyi ng draw ngs
illustrate prefer enbpdi ts_of _a.spl.nni eel 20 relati to the

pr esent inventionéth mh?ch??gigé 1s?g%gb§chg%gﬁic°§ideaVieﬁﬁl omﬂﬁg a

bal anced con 5%%99u8£i TB%OQFBLWQ'ﬁBBB@an reel, in accordance with one
e 1.g.

enbodi ment o 1e |1 nventi on, 2°1s a front view of the rotor, Fig. 3

itf]ear ngi view ofpipe $0i8ra Eife viéw Shdwiakt hdl h¥rankaMRntSiote avi ew of

balancer _of' a spinning reel relating to a further

1¢ ~ embodiment of the present invention, g
Fig. 8 is a side view of a rotor.
Fig. 9 is a front view of the rotor,
Fig. 10 is an overall side view of the spinning
reel, and | |
15 | Fig. 11 is a side view showing a ‘balancer
arrangement of the prior art.
U

20 Preferred embodiments of a spinning reel
according to the present invention will noﬁ be
described in detail with reference to the
accompanying drawings.

Fig. 4 shows a spinning reel relating to a first

25  embodiment of the invention. At forwérd prositions of a

reel body 2 having a handle 1, there are disposed a



Fi'g. 5 is a front view of a one-way clutch 5 mechani sm Fi g.

6 Is a section view of a support construction of a paw nenber.
Fig. 7 is a side view showi ng an arrangenent of a bal ancer of a spinning
reel. relating to a further 10 enbodi nent of the present invention, Fig.
8 is aside viewof arotor. Fig. 9 is a ffont view of the rotor, Fig. 10
Is an overall side view of the spinning reel, and 15 Fig. 11 is
a side view sho#otdr a4 havanges baiangadeat sebollh8 Pororeditievidg a
Pref ery.ed enbodi nment s of a spinning -reel according to the
preseqt’, inventionfiahihg nbine. be Atsfurbhdr forwardepaslitionsitbf the
ref erence to the acconpanying drawings. Fig. 4 shows a spinning reel
relating to a firsreed bodgnBodthene afet heoviadedt aogylAndeor shad tpbsifioirons
of a reel body 2 having a handle 1, there are disposed a rotor 4 having
a bail and a spool tBangmittingeqi figraef fsamnghe| hapdle At tputhgerotorwardd
positions of the reel body 2, there are provided a cylinder shaft 6 for
transmtting®a foraBdfaofiPPRd BhAfte71fep BHEPPHtdRE4tHe SPogdd5a spool

haft 7 f ti h | 5. :
sha or stpporting ﬁugtﬁg?? in this reel, as shown in Figs. 5 and 6,

there is provided, inside the rotor 4, a one-way
clutch C for preventing reverse rotatioh (rotation in
a - line feeding direction) of the rotor 4. This one-
10 way clutch C includes a plurality of teeth 4T f&rmed
on an inner periphery of the rotor 4, a péwl member 18
engageable with and disengageable from the teeth 4T
and a cam member 31 operable by a spring member 30
outwardly engaging a sleeve 29 rotatable in unison
'15. with the cylinder shaft 6 in order to control a
posture of the pawl member 18. On a shaft portion 18A
formed at a leading end of the pawl member 18, there
is provided an Q—ring 32 for reducing impact noise
N\ which is generated with the'engagément between %he
20 member 18 and the teeth 4T. |
The pawl member 18 is supported to a projecting
shaft portion 2A of the reel body 2 via a bush 33 made
of a resin material. | |
Further. as shown in Fig. 4, at a rear portion of
25 the reel body 2, there is provided a guard member 34

made of stainless steel with a forward end portion 34A



*

Further, in this reel, as showm in Figs. 5 and 6, there. is provided.
inside the rotor 4, a one-way clutch C for preventing reverse rotation
(rotation in a line feeding direction) of the rotor 4. This one- 10 way
clutch Cincludes a plurality of teeth 4T formed on an inner periphery of
the rotor 4, a pawl nenber 18 engageabl e with and di sengageabl e fromthe
teeth 4T and a cam nenber 31 operable by a spring mnmenber 30 outwardly
engagi ng a slefvetipy nembeambi4e being wengaged vithvihe reak bedynder
shaft 6 in order to -control a posture of the paw nenber 18. On a-shaft
portion 18A fdHHele & reardacr Ewrest theipnfa by meappeofsa g
provided an Oring 32 for reducing, inpact.  noise whjch is generated

W th the engagee¥ew t weth ﬁ??et Jehe gwr%&eq%e%né% heC?Ret Fed¥ceThe

w nmb 18,1 ted t | ecti haf t ti 2A of th I
body 2 via a bESHCSSoRRhIRT 2F HHP Rartior ok thecreclb@yun in Fig. 4,
t ti 25 th dy. 2 h ' | ded d
merber - 34 made of D% ML ot FELIER 2 P rof in RRVERRESAA of (e
nber 34 bei ] d ' f f
lr)rgi ngrfast eﬁ:ag 5%3%%4“5“%%&%?%0&‘%%% 3(1’1{fétl’r?%E rre%gg?;gir%gn
reduce fricti quaatfisfa Pt &S ROM AP ¢4F 6668 £Olched to  one

arm portion 4A to be pivotable abdut a pivet axis Y.

A pivotable arm 9 is attached to the other arm portion

10 4A to be pivotable about the pivot axis Y. Fﬁrther. ~
| the bail 3 is attached_between a line roller 10 acting
as a line guide unit provided with the arm cam 8 and
the pivotable arm 9. with the baii_B being ' switchable
between a line releasing positiqn and a line

15  retrieving position.

Moreover, in this reel, there 1is provided a
balancing means for offsetting imbalance from weights
of such components as the arm cam 8 and the line

roller 10. ' o - i;J

20 More specifically, as shown in Figs. 1 through 3,
the pivotable arm 9 is provided as a heavy component
as. being formed of die—cast.zinc: and a balancer 11 is
formed integrally with this pivotable arm 9. The

balancer 11 1is so located as to project on a side

N
i

opposite to the bail and outwardly of the pivotahle

arm 9 with respect to a direction along the axis Y.



5- The rotor 4 includes a pair of arm portions 4A, 4A at positions
opposed to each other across a rotational axis X. An armcam@8 is
attached to one arm portion 4A to be pivotable about a pivot axis Y. A
pivotable arm9 is attached to the other a portion 10 4A to be
pi vot abl e about the pivot axis Y. Furt her, the bail 3 is attached betmeen

a line roller 10 aghifigesS %%quéde nl%opﬁgaldgﬁabthSEQSCQ5g)c

and the pivotable arm9, Wi tth bai | belng SW t tweéen i ne

rel easing positioajgfikr f1 o% Werdfy in!€he! BYFBELRBR! birORhe sﬁgvc?f i

this reel, there is provided a bal anci’hg neans setting 1 npbal ance

from Wi ghts of such TQIMORSRS-Sledsr {BEd 2 SrAAEI8n 8RdthEhgap Gnesr golrer
10. 20 More specifically, as shown in Figs. 1 through 3,

pivotable arm 9 i spianeat it %orﬁtahﬁﬁvbfetﬁ@mi)oﬂnétba$aheéﬁgl110&ﬁﬂdtﬁ% arm
di e-cast zinc: and a balancer 11 is fornmed integrally wth this pivotable

arm 9.  THe bal grmetidrs i 4A sof | tivat seites 4 odprbpgcanooparaicden2dbf the
opposite to the bail and outwardly of the pivotable arm9 with respect
to adirection aldegik b axis Y. Further, a gap Gis fornmed for

di splacing this balancer 11 outwardly in the direction of the axis Y. The
above- described for natilosrdienhe yapcapesite gravity center WQ of the

balancer 11 and the pivotable arm 9 is arranged at a
position on a rotational path along which é gravify
Y, 10 center WP of the arm cam 8 moves during rotation  of
ithe rotor 4 and in opposition to said gravity center
WP of the arm cam 8. Moreover, the composite gravity
center WQ is prbvided with such a weight as to offset
a weight of the arm cam 8. As a result, moments of
15 the gravity centers WP, WQ are balanced with each
other. With the moments from the weights of the
gravity centers WP, WQ being offset each other, there
is produced no vibration even if the rotor 4 is
rolated at a high speed, whereby a smooth 1line

20 retrieving action is possible. |
| Incidentally, with the above-described reel,
while the balancer 11 can offset the weight of the
bail 3 to some éxtent. the balancer 11 can not
completely offset this weight. Fér this reason, in
25 addition to the balancer 11, a further balancing means

is provided for solving imbalance due to the weight of



preventing contact between the balancer 11 and the arm5, | portions 4A of*
the rotor 4 during an operation of the bail 3. Further, a conposite
gravity center WQ of the balancer 11 and the pivotable arm9 is arranged

at a position on a rotational path along which a gravity 10 center WP
of the armcam 8 noves during rotatlonﬁgof the rotor 4 and in opposition
to said gravity center WP of the armcam 8. Moreover, the conposite gravity
center WD is provided with such a weight as to offset a wei ght of the arm

bal anced M PRI 4 faereptigh ore ngttieuiSry do' s, asHY baianing' ﬂﬁ%ﬂ%&"\gﬁ? ithe
gravity cpakptsr Wt’ is %\h&éﬂ'%t@‘ ﬁéﬁﬁor?%ﬁbo@é@%roédqﬁfeea*@ X Vﬁier &

vi bration even i.f rotor 4 is rolated at a hlg speed a snDoth

line 20 gravaivrcemernwécomsed qf @ gravity . center nﬁanyauxlluary tbalarcer 40

the bai | Goalrct it §pagtenf oipie, 1t 1€ 148 nad, G2 siimeClonfSs e dBbt

wei ghs. Fpbdy bithak 496 ffain bala?féer 41284 e siaetdf thé teffiglim P%sntié‘n oﬁtﬁe%émer
bal anci ng nmeans is provided for solving inbal ance due To the weig

the bai | 3 witkerespechtp therdirastion dnnmmeyaxna X and of afuriker gravity @enge rwaqs a
Tl N Dl 2868 %o tHe Waight BY Wik Bait's; &nd 874 haiH bRRRSP 41 St B adto ©

COprOSI te
offset the weight of the composute gravuty center WX dunng the rotation of the

rotor 4.
10 - Further embodiments of the i_nvention will be described next. \J
In addition to the foregoing embodiment, it is also conceivable to form the
balancer 11 and the pivotable arm 8 as separate components, with the balancer
11 being attached to ‘an outer side of this pivotable afr_n 9. Also, the balancer can
be rendered position-adjustable.
15 In the foregoing embodiment, the balancers 40, 41 are provided for
. correcting the imbalance due to the wéig_ht of the bail 3. An alternate construction
is possible to be described next. That i$-, the pair of arm portions 4A, 4A will be
provided on the rotor 4 wi_th the arm portions 4A, 4A being offset towards the



gravity center WK conposed of a gravity center W5 of an auxiliary bal ancer
40 |l ocated with displacenent relative to the reel body, i.e. further
towards the reel 5 body 2 t-han the nmain bal ancer 41, on the side of the
retrieving position of the bail 3 withr ect to the direction along the
axis X and of a further gravity centre ue to the weight of the bail 3;
and the main ‘bal ancer 41 has such a wei ght _as to offset the weight of . the
conposite gravitySdég eoPRRHihe %ﬁ’a‘t i onTleng h%lFb?'éF qusipg the
Furt her.. enbodi nents of t he |nvent|on mnll e descrlbed nex In addi-tion to
t he fwgm ng enb@ilABGers.; it a’i%c? & ot b %b""?%‘? rﬁ’% B%‘FBnc@F er

and the plvotable n19 as.,separ at nts th t he bal ancer bei ng
attached to an ouffe 89 (?@rbtfeff r%r}b €A Pherbll BﬂE |1°B§n

ol ancer s 4o’ a1 4R %?%ﬁsfﬁﬁ?% ]t?!ber g eﬁhﬁm"%eﬁﬂ%@aﬁ?%i Cthe' "
wei ght of tge bai lf %.ﬂ,éq_ ?Mnf‘é'd}?t C%t%twfl&ﬁsﬁglgﬁf) ge descrl bed
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next. That i's, thé pair. arm portions e provided on the

rotor 4 with the arm p%sht IS PAF ARG r&ntﬁieci%ﬁefnﬁ oW ff the deéePgFe O

opposite to the bail. W t hout using t al ancers, it 1Is possi
bal ance w th eachphder the nonent from the wei ght of the pair of arm
portions 4A, 4A and fromthe wei ght of the balancer 11 with the 5

further noment due to tie til Gaseloft e rdl G ¥histfirthésrédbodinent,
enbodi nrent wil | be described next. In the case of a reel of- this further

enbodi nent, as slswn showrFi dgn Figshr Udthridigh he0 batleeciealadders 11 is
— 10 accommodated within the pivotable arm 9. Further, the
composite gravity center WQ of the balancer li_and of
ihe pivotable arm 9 is_located.at the position on the
rotational éath along which the gravity center wp
moves during rotation of the rotor 4 and in opposition
15 to the gravity center WP of the arm cam 8; and the
composite gravity center WQ is provided with such a

weight as to offset the we1ght of the grav1ty center

WP of the arm cam 8.

L Through the above—-described arrangement of the
20 balancer 11. the weights are balanced with each other
in the direction along the axis X. Further., the

weights of the respective gravity centers WP, WQ are
offset with each other. Accordingly, even if a
mechanical 1looseness 1is developed in +the support
25 construction for the rotor 4, a smoofh line retrieving

action 1is possible without causing vibration during



10 acconmodated within the pivotable arm9. Further, the conposite
gravity center WQ of the balancer 11 and of the pivotable arm9 is |ocated
at the position on the rotational path along which the gravity center
WP noves during rotation of the rotor 4 and in opposition 15 to the
gravity center WP of the armcam8; angl the conposite gravity center WQ
-is provided with such a weight as to oftSet the weight of the gravity
center WP of the armcam 8. Through the above-described arrangement of the
20 bal agcer .1 %g? me hts are bal anced with each other in the s

di rect i onthefJafion jof ther Further, the weights of the respectiig/

gravity Centerﬁ?éﬁ %Qhelr da8lof thbirdel Sﬁﬂﬂs e?t‘iﬁ&ﬁmen&%céﬁdﬁidiglld’ theFven
a 00S

if a mechanic dess Ts evel oped 1 n the support construction
for the rbalancér 14, arfudhér bahacmgtmeans 1) pravidach forssq:lmgubibalancemhm to

cauot 89 VL SRS, S 8 o 3 Bubrina: bt ey s BB Bl
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means, thX toethe ¢mhpmter gravity s:eptenwva{ecbmposeda op the gravitygentercWaof thes t he
o L0 ohiiiags BBBRahe B Biel G i tao el PSR o YA YA 2 AL
?ﬁgys.zde' ggthefr%%?as tRYGEEIShbdE 2 hah PrRdMath aikihceh TRl A ISRIECES thel, On
10 retrieving position of the bail 3 with respect to the d:rectlon along the axis X and |
of the further gravity center WR due to the welg_ht_o_f the bail 3; and the main v/
balancer 41 has such we’ight as to offset the weight of the composite gravity
center WX during the rotation of the rotor 4. | “
In addition to the above-described embodiments, it is also conceivable to
15  form the balancer 11 and the pivotable arm 9 'idtegrally with each other, with
forming the pivotable arm S of a heavy material. Further, the balancer 11 can be
attached to an outer side of the pivotable arm 9. Also, the balancer 11 can be
rendered position-adjustable. -
The invention may be embodied in other specific forms without departing
20  from the spirit or essential characteristics thereof. The present embodiments are



10 retrieving position of the bail 3 with respect to the direction al ong
the axis X and of ‘the further gravity center WR due to the wei ght of the
bail 3; and the nmain bal ancer 41 has such weight as to offset the weight of
the conposite gravity center WK during the rotation of the rotor 4. In
addition to the above-described enbodi nents, it is also conceivable to 15
formthe bal ancer 11 and the pivotable m9 integrally with each other,
with form ng the,ni | e grm Q of \ terial,qFur e bal ancer
11 can_be attac%re'glrzégtog‘% ou?rgr'" _glle_decofng?glee\“ﬁ'a\?oﬁé{nl éal_alr mgé?ﬂﬁ%%§ th

bal agcer 11 can;higyseadeicsd Pant | ABtANu At vel NG BN SBY e

red in other specific forms w thout departing 2( fromthe spirit or
essential char agh¢entlibns Han@of inliRatedsetly el TRidenddE cldfns

therefore to be considered in all respects as illustrative and not
restrictive, theathepe @hainhe bynvehe Foregoihgd Ndestirad ot haamppepred
clains rather than by the foregoing description and all 5 changes

whi ch coBe wit khanges nwhiichy aothe wirtddn dheemeéardmnandf tdegel avfs are
-therefore intended to be enbraced therein. 10 15 25 _
equivalency of the claims are therefore intended to be

embrace& therein.
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CLAI M5 1. A spinning reel having: a reel body; a rotor di sposed i

at a forward position of the reel body; 5 an arm cam
pi votably attached to one of. a pair of arm portions of the
rotor; a pivotable arm pivotably attached to the other arm portion;
a bail I nt er posed between a.w}ﬁe roller (10) 10 of the arm cam
and the pivotable-arm and a bal ancer provi ded on the pivotable
arm the bal ancer havigGAIM& configuration projecting on a side
opposite to the bail and 15 outwardly of the pivotable arm -t
respect to p direcAi 8piahPRg PellVRAVENES of the pivotable arn1.21
A spinning reel as clainmed in Claim 1. erein said bal ancer is forned
integrally with sai flegtvbbaple arm 3. A spinning reel as clained in '
Caim?2. wherein, -in addifion to said balancer formed integrally with
sai d pivotable arm1rbbete ar ed psposeédatnaativrwardy poalidricer ofhcthe waun
bal ancer for correcting inbal ance due to a weight of said bail. 5 4, A
spi nni ng reefeat bodyped in claim3, wherein said nmain bal ancer
) ' an arm cam pivotably attached to one of. a
pair of arm portions of the rotor;
a pivotable arm pivotably attached to the
_other arm portion; = _ <
a bail interposed between a line roller (10)
10 of the arm cam and the pivotable arm; and
a balancer provided on the pivotable arm,
the balancer having a configuration

projecting on a side opposite to the bail ang
15 outwardly of the pivotable arm with respect to a

direction along a pivot axis of the pivotable arm.

2. A spinning reel as claimed in Claim 1,
wherein
said balancer . is formed integrally with said

pivotable arm.

3. A spinning reel as claimed in Claim 2,

QT



I s provided at an opposite position, across a rotational axis of said
rotor, to a conposite gravity center conposed of -a gravity center of said
aUX|I|ary bal ancer | ocated at a position on said rotor displaced toward
said reel body and on a side of the retrieving position of said bail wth
respect to said rotor axis and of a furthergf gravity center due to the
wei ght of the bail, a weight of said main & ancer substantially offsetting
a wei ght of said conp05|te graV|ty center during the rotatlon of said
rotor: 5. A spinning reel cohprising a reel body; a rotor

di sp sed at awhereiwmyr ith addition do said baiahceeefbrmemlyntegrauyl withsaid pivotable oan,

o face Subst BBTS TP, Plokidech SncAUHaY belapeet &Y 8 Maith GRAANGS! 4oF <cosoRc
rotor; an ar mng%yé hg%ya ?Jeieq?ﬁ'b?%aid)b?.ge of said armportions, said arm

cam20 i ncluding a |nero I votabl e arm pi votably attachedtothe
ot her arm portion; a bai |l interposed between said Iine roller and said

pi-vot abl e_ar ab ancer provi ded. on . sai bl e ar sa alancer
e g ot e shiizg foples iR el Wheteln Sl rsih datele: o
pi votabl e arnjg o]
COh‘pOSI te gr alVI ty cent er gPool’@gﬁgﬁal gékbr{?%%%t ﬁ]en Salﬂailbfcgailds1 f;é%? Wa
retrieving cmnposlte)gramobeﬂtmt commposed ofa grawt;oeenter gf said guxiliary dalancer
substantial ly secon OSI te it ter C Q_sai
rotor axis, 'Ffﬂatg i YRPS P iﬁ’p'%é‘ﬁf? eb:,"(%et?fﬁ oq %‘%&ht
of said firstofapghefiievihg position of said bail with respect to sald rotor axis and of a further
-~ 10 gravity center due to the weight of the bail, a weight of said main balancer
substantially offsetting a weight of said composite gravity center during the rotation
of said rotor.

5. A spinning reel coniprising
a reel body;
15 a rotor disposed at a forward position of said reel body;
a pair of arm portions extending from said rotor, said arm portions being
disposed on said rotor to face substantially each other with respect to a rotational
" axis of said rotor; |
an arm cam pivotably aftached to one of said arm portions, said arm cam
including a fine roller;
a pivotabie arm pivotably attached to the other arm portion;
a bail interposed between said line roller and said pivotable arm;
a balancer provided on said pivotable arm, said balancer being located
such that a first composite gravity center formed by said pivotable arm and said
25  balancer i_s 6n'a rotational path of a second composite gravity center formed by
said arm cam when said bail is in a retrieving

A L



5 gravity center substantially offsets a weight of said second conposite 7

gravity center. 6. A spinning reel conprising: a reel body; 10 a
rotor disposed at a forward position of said reel body; a pair of arm
portions extending fromsaid rotor, Lpt arm portions being disposed on
said rotor to face substantlally each*other with respect to a rotational

axis 15 of said rotor; an arm cam pivotably attached to one of said arm
porti ons, Posiiéiomm candi rehati agid |fimst olcompositei vgravityareentenmt abl y

attached habts*aan%tﬂaqwrfw&étseeonao compos & foévif%e&aa%e& Refepen said

line roller and sal dt%vota e arny ['ancer. pfovid

on sai d pi vot@abl;
arm sai gefRe&tcdO TQHQF RELSE aaﬁSGsPt Y’Sﬁg}"'ﬁr Ré&r #aid &aa‘té}‘!ﬁ?lf o%je

second cobpafigt dededviined et etrhétorsredebghﬁabﬂ SaMUCEFIrdt coMpusste d bail
IS inga retrle |ng

such. th st conpos ravity center
formed byJE&VE B’l vsgﬂg'?ﬁ a??ﬁ%ﬁ%“&ﬁ?gi%aﬁaﬁ%ﬁtﬁ s2on? 3}'g8gat‘?tnaﬁ th of
sai d secosdcoudpcomposditay ignavidy erendfersai d arm cam and that said first
conposite gravity center substantially faces sai d 30 second conposite
gravity center with respect to said rotor axis, and a weight of said
bal ancer Bei ngAdsPdNminGd reelt FemBrisdingtft of said first conposite gravity
center substangi galay Q,foh@ets a wei ght of sal d second conposite

10 a rotor disposed at a forward position of said reel
body; ' '

a pair of arm portions ext;ending from said rotor, said
arm portions being disposed .on said | rotor to face
substantially each other with respect to a rotational axis

15 of said rotor;' |

an arm cam pivotably attached to one of said arm
portions, said arm cam including a line roller;

a pivotable arm pivotably attached to the other arm

portion; . '

20 a bail interposed between said line roller and said
pivotable arm; _

a balancer provided on said p.l.votable arm, said
balancer being located at a posita.on forwardly relative to

. a second composite gravity center formed by said arm cam -
25 when said bail is in a retrieving position, such. that a ),
first composite gravity center formed by said pivotable arm
and said balancer is on a rotational path of said second
composite gravity center of said arm cam, and that said
_ first composite gravity center substantially faces said
30 second composite gravity center with respect to said rotor
axis, and a weight of said balancer being determined so
that a weight of said first composite gravity center
substantially offsets a weight of said second composite
gravity center.
35

7. A spinning reel comprising:

A A e



gravity center. 35 7. A spinning reel conprising:. a reel body; a rotor
di sposed at a forward position of said reel body; a pair of armportions
extending fromsaid rotor, said arm portions being 5 di sposed on said
rotor to face substantially each other with respect to a rotational axis of
said rotor; an armcam pivotably attached t one of said armportions, said
armcamincluding a line roller; a pi votablk rm pivotably attached to the

ot her arm portion; 10 a-bail i nterposed between said line roller
and said pivotable arm a bé1 Hncer provi ded on said pivotable arm said
bal ancer bei ng | ogafRf y& position forwardly relative to a gravity center
of shiid arm cam when sai ball is in aretrieving position so that said

bal ancer can redu@erctor disposediait a fopsarth pesition ofisaid reelrbatlye to a wei ght of

ol ancer o' bul gebelb o ArahpoRoR IR (e G 4l iy pRRYS, BeaL
clai med gn Cgﬁéﬁ%géd §4i8 1Bto¥ 36 égaélgiést@ﬁu(gug‘séaahrmﬁer withqespeot twa fotasorel

plvotable ar spl nning ree in claim9, further
conpri si ng amlxisual Saidrrptar) bal ancer .and a mai n bal ancer for correcting

LFQ?L?ESG 33; gf)n%ag@? rc‘:tamm;alvso?ab(iiy %?t hec'l’L }o one o? 'alraqar'}ﬁ pro?ﬁenéa‘ssﬁé Ariehrh"
" including a line roller;
a pivotable arm pivotably attached to the -other arm portion;
10 a bail interposed between said line roller and said pivotable arm;

~ | a balance_r provided on said pivotable arm, said balancer being located at
a position forwardly relative to a gravity center of said arm cam when said bail is
in a retrieving position so that said balancer can reduce a rotational imbalance of
said rotor due to a weight of said arm cam.

15 8. A spinning reel as claimed in claim 7, wherein said balancer is a bulged
portion of said pivotable arm. '

9. A spinning reel as claimed in claim 7, wherein said balancer_is formed
integrally with said pivotable arm.

10. A spinning reel as claimed in claim 9, further comprising an auxiliary
20 balancer and a main balancer for cbrrecting imbalance due to a weight of said

bail.

11. A spinning reel as claimed in claim 10, wherein said
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24 mai n bal ancer is provided at an opposite position, across a rotational
axis of said rotor, to a conposite gravity center conposed of a gravity
center of said auxiliary balancer |ocated at a position on said rotor

di spl aced toward said reel body and 5 on a side of the retrieving
position of said bail with respect to Id rotor axis and of a further
gravity center due to the weight of th&'bail, a weight of said main

bal ancer substantially offsetting a weight of said conposite gravity center
during the rotation of said rotor. 12. A spinning reel substantially as.
- herein described with reference to Figs. 1 10 to 6 or Figs. 7 to 10, bf”

t he acconmmairy balanderis provided at an opposite position, across a rotational axis of said

rotor, to a compoSite gré\'/_i_ty center composed of a gravity center of said auxiliary
balancer located at a positio‘n on said rotbr displaced toward said reel body and
5  on a side of the"r'etri_e\r_i'ng position of said bail with respect to'said rotor axis and
of a further gravity center due to the weight of the bail, a Weig'hf of said main
' balancer substantral!y offsettrng a weight of said composrte gravity center during
the rotation of said rotor '

12. A spmmng reel substantlally as herein described with reference to Figs.1 U/
10 to 6 or Figs. 7 to 10 of the accompanyrng drawings.
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