-1- 2257880 SPI NNI NG REEL HAVI NG BALANCI NG MEANS The
pfesent invention relates toisa spinning reel having a bal ancing neans for
restricting rotational imnbalance of a rotor. There is known a spinning reel
havi®g a bal ancer weight attached to a rotor as the above-nentioned

bal anci ng neans (e.g. Japanese |aid-apen utility nodel gazetteH\®. < 5 S8 -
52-80887). However, with the above-described bal ancer weight, it is :
difficult to conpletely oveg ggﬁ tGe Eroblen1of rot at i onal Lnb%lance. On
the other hand, it has been § INGELREBL; HAXINGLBALANCING; MEAN
configuration of the rotor or an arrangenent of conponents thereof for the
sol e purpose of inprovenent in the balance. Wth this type of bal ancer,

the farther the bal ancer is disposed from the rotational axis,

-2- the greater its nonment val ue becones. Soneti nes, a bal ancer of a
relatively small weight will suffice for the purpose. However, in the case
of the conventional construction where the 5 bal ancer is attached to a

cylindrical portion of the rotor, since this cylindrical portion is usually

The present invention relates to a spinning reel
having a'balahcing.means for restricting rotational

imbalance of a rotor.

There ié known a spinning reel having a balancer
weight attached to a rotor as the above-mentioned
balancing means (e.g. Japanese laid-open utility model
gazette No. 52-80887).

However, with the above-described balancer
weight, it is difficult to completely overcoﬁe the problem of.

&J rotational imbalance. On the other hand, it
has been pfactically impossible to .modify a
configuration of the rotor or én arrangement of
components thereof for the sole purpose of improvement
in the balance.’

With this type of.balanéer, the farther the

balancer is disposed . from the rotational axis,



arranged at an inner side of a skirt portion of the rotor, the bal ancer can
not project outwards at this portion, so that the bal ancer necessarily
tends to be 10 large in weight. Then, in order to arrange the balaﬁger

wi t hout being interfered with by the skirt portion of the spool, it isS
concei vabl e to arrange the bal ancer ar2a rear end portion (on the side of -
t he spool body) of 15 the rotor. However, since this portion usually is

not formed wi tbhgi-gbea?gyf 3AidI oMb ¥ 6fd Ri®beddifeS. ar i Sesofetimepy obl em
that the arrangenment of- the bal ancer at this position-nay adversely affect

the physical strength of this pogtib@lambr of a MEERYENely SmOSI NQ
the bal ancer at the rear end portion of the rotor, if the balancer is

attached here #8igHEhwa 1NORAETE ide FOIPIEAECHuppBet i CuDWevdr 0mmmntpalt er
peri phery of the rotor, this balancer nmay cone into contact with e.g. an
angler's fingetaisie td¢ Zhe coéAVeItt Dbl abbds OFuldEioat &fhere the

Accordingly, a primary object of the present 5 invention is to provide

an inproyed spbabangeredls afttduheabove bype Mitiddicdl operaivacofoftide reel

to restrict rotational vibration of the rotor within a perm ssible range

“thus all owi ng sebotrh |$imceetthiowi pylindrical portion is usually
arranged at an inner side of a skirt portioﬁ of the
rotor, the Ba;ancer can not project outwards at this
portion, éo that the balancer neéessafily tends to be

10 large in weight.

Then, in order to arrange the Balancer without
being interfered with by the skirt portion of the
spool, it is conceivable to arrange the balancer at a
rear end portion (on the side of the spooi body) of

15 the rotor. Hohever; since this portion usually is not
formed.with high manufacturing precision, there arises
a new problem that the arrangement of the balancer at
this.position may adversely affect the physical
strength of this portion. |

20 Moreover, in disposing the balancer at the rear
end portion of the rotor, if the balancer is attached
here in such a manner as to ﬁroject significantly from
an outer peripﬁery of the rotbr, this baiancer may

come into contact with e.g. an angler’s finger in the

25 course of rotation of the rotor.



operation by well balancing the rotor rotation w thout 10 sacrificing
other functions of the spinning reel. For acconplishing the above-noted
obj ect,- according to the present invention, a spinning reel conprises: a
reel Pddy; a rotor for retrieving a fishing line, said rotor being
rot at abl e about a rotor axis, said rotor-3j-ncluding::-.-a base end portion; and
first and second arm portions extending fromsaid base end portion, said
arm portions being substantially parallel to said rotor axis; a handle for
rotating said rotor, said handl.e being rotatably attached to said reel
body; elenments asymmetrically positioned with respect to said rotor axis,
said elenents including first and second pivot arns, a line roller formed
on said first pivot arm a bai |l extending between said first pivot arm

d i d d pivot yd_piyot arns.bei | vot abl bout
?Pan:\%rszegg?s, p!s\altiod gg\quc%gc\hfl‘%gi\g?re?tahr’r’gﬁnﬁbr’]’go‘gg?ggﬁﬁf §.§3 t:lg?d%déﬁfef‘ﬁ

id retrievi et ot endi pg Ln.gssubstantially radial direction with
espoct Lo S8 Forar i A 89, RReRspl M S al pRC AT prRAR (TR bBing

located on a first sgideaghvd kS5 SHEECR! 319 WPDt 81 1 10- SRigd {RLO & Sto
restrict.rotational vibration of the rotor within a
permissible range thus allowing smooth line—retriev}ng
operation by well balancing the rotor rotation witﬂout
N 10 sacrificihg other funciions of the spinning reel.
For_aécbmplishing the above-noted object,
according to the
present invention; a spinning reel comprises:
a reel body;
a rotor for retrieving a fishing line, said rotor
being rotatable aboﬁt a rotor axis, said rotor including:
a base end portion; and
first and second arm portions extending from said
base end portion, éaid arm portions being substantially
parallel to said rotor axis;
a handlé for rotating §aid rotor, said handle being
'rotatably attéched.to_said ieel body;_
| elements.asymmetrically positioned with respect to
said rotor axis, said elements including first and second

pivot arms, a line roller formed on said first pivot arm, a



said spinning reel conprising balancing nmeans for reducing an inbal ance
anmount of said rotor to less than 200 nmg by at |east partially )
count er bal ancing said asymetrically pQsitioned el enents, said bal anci'ng
means including: first bal ance neans- skif\ting said transverse axis to
second side of said reference plane; and second bal ance neans | ocated at
sai d base portion and on said first side of said reference plane. Functions
and effects,ff t he above features will be described next. By using a
commer ci &P} SXFPAAERI BELWPBRaFaRd| BhEEL PAVPEgaxtc Bnde Saikk saconeht

i nventor has conducted intensive experimepts with a plurality of

spi nni ng PLEPE hATrg $84G BN ePEMSin Fﬁd‘%pﬁlo‘fﬁﬁﬂtbell?_ BAREN 40 Mm

d 100 |t has been. f d. t, tati | .inbal f. t-
Appr oxi Y ERYEIBI RS A 12 BRAR RA PAY LG &1 PRERESHOMAPORLF 48 | ng

f he J naj. | | de., di nf
e user  RBnRRats et L], SaFHORER AT AAG BOET FARn HANe AT iBEn g 1 cel

t he user. rota n

Cope L L AREL A0S il SLLBSELnDOERIOSUANE, R Socle
adequat e slyDan GAd! shiignababal aRci 91 Q1 @ ¢V 8Ginf I HH8LHRIGh L BRing
located on a fitst'side of a reference plane con£aining
said rotor akis}'
said spinning reel comprisihg'baléncing means for - \)
reducing an imbélahce amount of said rotor to less than 200
mm-g by at least partially counterbalancing said
asymmetrically positioned elementé, said balancing means
including:
first balénce méans shifting said transverse axis
to a second Sideiof said reference plane; and.
'second balance means located at said base portion

and on said first side of said reference plane.

Functions and effects of the above features will

<)

be described next.
By using a commercially available rotational
balance testing machine, the present inventor has

conducted intensive expefiments with a plurality of



eonstruction of the rotor facilitatés'deéighiof the rotor in conparison
with the conventional construction which involves a great anount of work to
determ ne the appropriate disposing positionh and the wei ght of the

bal arkci ng means. Then, the inventor proce d to obtain an anount of
deviation in the center of gravity as a val'ue derived by dividing the
rotational inbalance anount by a mass of the rotor. Then, |t was found
that this deviation anount i-s naintained substantlally | ower than 3.5

mmin the abqy d%? nglé'ﬂH@Ehgbg?EQFFEF?ESt ﬁ Egébghﬁgﬁ%%fa%imatel

gravity-center |on anount s antialTy wt I'S possible
to determ ne @ef@fe%"neﬂf?@ Ml HRdVY EH hm . &Ci;eﬁf‘é@eﬁbe‘i’i‘ £58nd Buthhe a

rotor, whereby a nore 10 preci'se rotor balance control becones p055|ble

Accor ding to Bof 4t bea1enimeh IBREObL hep | ﬂc\iea?;{t‘bxﬁnéﬁéﬂ@ N6 eglmm is
conprises: a reel body; a. rotor attached to the reel body and rotatable 15

for retrievi ngcéeptabilng. | iTitist hestetiets ilbichbgon Rasaleningofirom the
supported to the rotor to be rotatable about a |ongitudinal axis and a pair

of arm porti cilsbedteamdend-d r smcithea bdeg mrel bdvat o taldng st reo topgt @ vdideal
axi s;
discomfort to the user. Complete elimination of rotational

vibration in a spinning reel with such an imbalance has not
hitherto been achieved.

| Therefore, the construction of the present
invention can achieve in a practical manner adequate
dynamic rotational balancing of a rotor. Furthermpre the
construction of the rotor facilitates design of the rotor
in comparison with the conventional coﬁstruction which
involves a great amount of work to determine the
appropriate disposing position and the weight of the
balancing means.

Then, the inventor proceeded to obtain an amount



20 a bail extending between the armportions; the rotor and the
bail together constituting a rotary unit having two reference positions
spaced apart from each other with a predetern ned distance therebetweeh;

al ong the longitudinal axis; and 255~ . a bal anci ng neans attached to
the rotor for -6- restricting an inbal ance anount of rotation of the
rotor substantially wthin 200g -nm at each of the two reference positions.

The above feat?f edSYAR IR 3B e dFPEMbfui She B B2V 1LY (A8t jDn¥adme
effects to be described next. . Based on the results of .the afore-described
experiments, b e?ﬁ%?&i§¥i%bvfﬂéngnggﬁaﬁ8§a§ﬁﬂﬂﬁ} 6F%P&P8FFbﬁQQﬂﬁ;’ Yhan
approxi mately 20 - a refere posj i Id hecopps,pqssible to
reduce a 10 'gcgﬁ'?rsi ﬁ?gg*hgo(rijégogf thg.%rg(r)lt’ori aggsrotioé‘{j'}&r:lg'aﬁgu%%tlhse'

longi tudinal ayie;g i_tg € JufiBeEt | ¥emh & ENeEaP LS d €05 ¢ § A8 V%Lae%ch! eve

a static bal ance an so to restrict generation of torque aboul an axis

normal tg the { i%yﬂiml iA%tRet BB6GRY abRC39BEEVS 13 ud¥I3W.C 15  bal ance.

I'n short, t hr oug the sinple arrangenment for restricting the rotational
i mbal ance anmpunt WithiPe28@e] -HY ddstPEcERRG aLAR AravithyUcbavietd the

base end : _ |
deviation amount ;ubstantially within 3.5 mm, it is_
possible to determine a reference value which is
independent of the size of the rotor, whereby a more
10 precise rofor balance control becomes possible.
According to a further embodiment of the
invention, a spinning reel comprises:
a reel body;
a.rotér attached to the reel bodyand rotatable
15 for retrieving a fishing line, the rotor including a
.bgse end poftion supported to the rotor to be
rotatable about a longitudinal axis and a.pﬁir bf arm
portipns extending from the base end portion along the
longitudinal axis; : o
20 a bail extending between the arm portions;
the rotor and the bail together cohstituting a
rotary unit having two reference positions spaced
apart from each other with a predetermined distance

therebetween along the longitudinal axis; and

25 - a .balancing means attached to the rotor for



portion and the arm portions di sposed side by side 20 al ong the

| ongitudinal axis, it has becone possible to achieve not only the static
balaqce but al so the dynam c bal ance through the restriction of the torque
generation, such that the spinning regk having these features can provide a
smooth line retrieving 25 . operation w thout givi-ng the user an
unconfortabl e feelin%

.. -7- Further, and other objects, features an
SffectS(ﬁ the i nTERIGICWIPE ABCIMPAARC S pARPHAT (P mﬁﬂ&??ﬁ??oﬁéif%ﬁre
etail ed description of the enhadi,nrents of. t | pvent i ' f nge to
the acconpanyi ng 5r°§v?nrng°’§’.b agﬁggégﬁptgrfyt?‘nlgn }foadvé]ng'gﬂiﬁ]ugs\%%gtéﬁpgé efr';‘rggd
enbodi ments of the eﬁ%%%%.k%&ﬂ@@&ﬂg. in which, Fig. 1 is a side viewof a
rotor, Fig. 2 is a front view of the rotor, Fig. 3 is a plane view of the

rotor, Fig. 4 is a pergpectiyfe fiaQiréd eoh! heniivdithe '&ehtifikdished 1S
a graph showng |oad-torque characteristics after a bal ance adjustnent,

EL?;anCS agfag?mgﬁmtimwaﬂﬁ IO v i S6k BB S thért bef ore the
Based on the results of the gfore-described
‘experiments, by restricting the imbalance amount of
rotation lower than approximately 200 g -mm at each
reference position, it'ﬁeéomes possible to reduce a
&J'. 10 centrifugal force at the rotor face rbtating about the
longitudinal axis at the respective reference
positions thereby to achieve a static balance and also
to restrict generation of torque about an axis normal
to the longitudinal axis thereby to achieve a dynanic

15 balance.
In short, through the simple arrangement for
restricting the rotational imbalance amount within 200
g -mm, in the case also of a rotor having the base end
portion and the arm portions disposed side by side
20 along the longitudinal axis, it has become possible to
achieve not only the static balance but also the
dynamic balance through the restriction of the torque
generation, such that the spinning reel having these
features can provide a smooth line retrieving

25 operation without giving the user an uncomfortable

feeling.



Fig. 7 is an overall side viewwi th some parts being cut away, Fig. 8 is a |
front viewillustrating a further enbodinent in which a disposing
arrangenment of a balancer is nodified, Fig. 9 i's a front view show ng-

condi ti on where

a

a pair of arm pet?+ ons are sideways displaced froma

a

rotational center relative to the condition shown in Fig. 8, F|g 10 is a
front view show ng Fé f rther con |t balanc V|n
rotary face at a formé er r &%n 9 ereo ? gsépﬁggggrfo fh %

across the rot gyl qial ﬁ,g‘?;%s | gihie Bdeddle BN '.tw&axgénfl qro% fid

is a front view a

ment in I SpPOSI

si de

11

arrangenment of fsmionag?nﬁsspel etdibRar deRdidiprdon idE thie Iémmm&{@é' si de

view of a spinning re

side view show,8g theSPinteRfibéREWiIkh refétahtBd 4P 8nét Idéccfnkﬁatdseing

enbodi nent ,

Fig. 15 is a suggwghgghshomﬁng an entlre spi nni ng reel

Fig. 14 is a front view show ng the spinning reel of Fig.
relating to a still

further enbodi nent,

The accompcnying drawings illustrate preferred
embodiments of the present invention; in which,
Fig. 1 is a side view of a rotor,
Fig. 2 is a front view of the rotor,
Fig. 3 is a plane view of the rotor,
Fig. 4 is a perspective view of an entire
spinning reel,
Fig. 5 is a graph showing load-torque
characteristics after a balance adjustment,
Fig. 6 is a graph showing load-torque
characteristics before the balance adjustment,

.Fig. 7 is an overall side view with some parts

being cut away,

Fig. 8 is a front view illustrating a further
embodiment in which a disposing arrangement of a
balancer js modified,

Fig. 9 is a front view showing a condition where

relating to the further enbodinment, Fig. 13 is a
13,

Q



20 Fig. 16 is a section view showing a click nmechani sm
incorporated in the reel of Fig. 15, Fig. 17 is a side view showi ng an
arrangenment of a balancer for a reel relating to a still further
embodMrent, 25 Fig. 18 is a _side view showing the entire reel of
-9- Fig. 17 Fig. 19 is a plane vi 8% showi ng a control nmechani sm

|ncorporated in the ree| of Fkg; 17, Fig. 20 is l.ane view illustrating
the control mechanidnP®tTtRE AF® Qﬂr¢42Ps E?euﬁﬁézﬂ?ﬁﬁrﬂ9$ placgd nfrom a

condition, Fig. 21 is_a side view show an aryangenent baI cer for
areel relating to ’é°tsarr’r?nﬂrr?ﬁ§r°e§nﬁ' gr%rfeln‘ie fiﬂdg‘gr "Z?I’its" ?r‘f“vrlé’w
showi ng an arrangeqﬁﬂ% t he bal ancer of the reel of Frg. 21. Preferred
enbodi ments of a spi ing reeI'reIating to the present invention will now

be described in detail g refgrance,ta t;r%,ﬁ?\tacgqr%}?ny*ﬁ%gf‘gm&g%“&*}”

sSpi nni ng reel relatlng to iTst “enbodi

?ir\?\/g(r)\ém the spi n%é}%{@f&n'ﬁﬁéﬂgeﬁ %e{]leaﬁ{c&"db{ 319&Vh”9-<ﬂ:aﬂ%ndf£ce1 atl a
positions of e reel body 2 ere are |spose
forward portion thereof is displaced to the opposite
side across the rotational center relative to the
condition of Fig. 9,.
Fig. 11 is a front view a further embodiment in
Nt 10 which a disposing arrangement of the balancer is
further modified,
Fig. 12 is an overall side view of a spinning
reel relating to the'further embodiment,
Fig;.13 is a side view showing a spinning reel
15 relating to a still further embodiment,
Fig. 14 is a front view showing the spinning reel
of Fig. 13,
Fig. 15 is a side view showing an entire spinning
N . reel relating to a still further embodiment,
20 Fig. 16 is a section view showing a click
mechanism'incorporated'in the reel of Fig. 15,
Fig. 17 is a side view showing an arrangement of
a balancer for a reel relating to a still further

embodiment,

25 Fig. 18 is a side view showing the entire reel of



rotor 4 having a bail 3 and a spool 5 for retrieving an unillustrated
fishing |ine. At other forward positions of the reel body 2, there are
al so di sposed a cylindrical shaft 6 for transmtting a force from {j;o -
the handle 1 to the rotor 4 and a spoglL shaft 7 which supports a spool 5.
The rotor 4 includes a cylindrical base end portion and a pair of arm
portions 4A, 4A extending fromthe base end portion along a |ongitudinal
axis X. The arFiBortfons 4A 4A are so disposed soas tooppose each ot her
across the |ongitudinal axis X One arm portion 4A carries an arm_cam 8
and the other arm pBi@onlfA t8r @ eB12 0% vEkdf e SOV InHNE (IROEEAL 3 s
provi ded between the.,arm cam 8 and the piyvotabl e ar ). is bail 3 1is
swi t chabl e betﬂﬁ%ﬁaﬁlané"F8F88§Fg§dpb?iF% nrﬁﬁg'gﬁﬂéigweﬁrﬁeving
position. The arm cam,8 Rcl.udes line roller,10 acti.n a |ine guide
unit for guiding thglffs pndﬁiﬁuéiﬁﬂﬁtYﬁﬁ? f%l¥ﬁF§aéngn%§§|%§r¥r ere

are provided balagclngoueany Re0d W(E) & ®igl M sPagslogatgns on the

rotor for the purpose of dynamicall'y offsetting Wwei ght dfanCe'resuIting
fromthe wei ghl.g;8hs$HENEREPLIEALS as the arm portions 4A, 4A, the bail 3,
the arm cam 8, The %?v%tgb e arm9 and the line roller 10,

_ Eigr 21l is a side view showing an arrangement of

a balancer for a reel relating to a still further
embodiment; and -

Fig. 22 is a front view showing an arrangement of

the balancer of the reel of Fig. 21.

Preféfred embodiments of a spinning reel'relating
to the present invention will now be described in
det#il' with reference to the accompanying drawings.

A spinning reel relating to a first embodiment'is
shown in Figs. 4 and 7. As shown, the spinning reel -’
includes a reel body 2 having a handle 1. At forward
positions of the reel body 2, there are disposed a
rotor 4 having a'bail 3 and a spool 5 fof retrieving
an unillustrated fishing line. At other forward
positions of the reel body 2, there are aiso disposed

a cylindrical shaft 6 for transmitting a force from



Notional reference planes S and T or rotary flat faces |ocated at forward
and rear positions of the rotor respectively and which are perpendicular to
the longitudinal axis X are shown in Figure 1. A nonent value is

obt ais€d by nultiplying the weights of -t_hg_oco_rrponents i ncluding the arm
portions 4A, 4A, the bail 3, the armcam 8, the pivotable arm9 and the
line roller 10 and an armlength extending in a radial direction fromthe

| ongi t udi nal ¢ gaXaiene ¢of f i.ghts, of the_conponent e .
present. This dlsériamac %rr,gnénttova%ﬁe\q%r&lrnﬁalaa"n%ea veR?9 52% tﬂ{en"h’bcéh
di vided bet otP8 hOLBLY: sf!at faces or reference planes S and T.

The percentage of each inbalance vector attributable to a particul ar

reference pl ane witheberglependen nonukidg %SE@}%%&%L%@“%&’WW '

fromthe plane. That is to say, the nonment is I a manner that
the moment dipésefoRetladena t BaiFOlA Yakih 2pob@§BRsS 4 AT, Wik é;g;e,,gf,-%@ce a

torque or inbal ance vector at either end of the flat faces S an In this
way, the nonefkowathesbdsyi dad petvesn hibenkl at 158§8%udinh12r5 iGOPOsed

within the rotary flat faces. This conposite nonment is considered as
an i nmbal ance Tio¢ abrmn pprtionsbefAlc e tice t ¥8 IDiGovedisd hattd appsse, T.
Then, by disposing the bal ancing neans B at appropriate positions, these

: each other across the longitudinal axis X. One arm
portion 4A carries an arm. cam 8 and the other arm
portion 4A carries a pivotable arm 9; and the bail 3

is provided between the arm cam 8 and the pivotable

arm 9. This bail 3 is switchable between a line
releasing position and a line retrieving.position.

. The arm cam 8 includes a lihe roller 10 acting as

a line guide unit for guiding the fishing line.

Further. in this spinning reel, there are provided

balancipg means B and 11(B) at axially spaced locations on
the rotor for the purpose of djnamically offsetting weight
imbalance resulting from the weights of such components as

_Rf the arm poftions 4A, 4A, the bail 3, the arm cam 8, the
pivotable arm 9 and the line roller 10,.

Notional reference planes S and T or rotary flat
faces located at forward'and_reAr positions of the rotor
respeéti?elf and whiéh are perpendicular to the
longitudihal.axis x.are sﬁown in Figure 1. A moment value

is



z
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bal anci ng means B produce a counter nonment for offsetting the conposite
nonent. Then, as illustrated in Fig. 2, the pair of arm portions 4A, 4A are
di spl aced by a predeterm ned anount D relative to the |ongitudinal axis X
thereby to formthe one bal ancingyneans B and also, as illustrated in Fig.
3, two balancers 11, 11 are disposed at the base end portion to formthe

ot her - 12 - balancing neans B. That is' to say, a point PS subjected to
the above-,gdeashieded arnasi gley inyEthe Oke i ghtkaede tlect conponents he

conbi ned nonments in plane S resulting fromthe pair of arm portions, the
bail, the piMelablifgartne taram aomtcamsarick,t heJ ithee rivdikr3, i sheli sphaced
towards the bail 3 relative to the |ongitudinal rotational axis X
Therefote, thm @i,spiecapnitaticuerd 9f antetpei lisfe araddort1®ndnda 4A is
so set as to locate a center of gravity QS of the balancing nmeans B at a
posi ti on oppasednt dengtlpesitdnding ime pradialp3ibeeosionndra®i thg  The

bal ancers 11, 11 are disposed outwardly of the cylindrical bgdy of the
rotor excl udiomg i kard bnelendxior t ¥onwpreotecttng tred&hom Al 488 i nwardly
of .a rotational path U of an outer peripheral portion of the arm portion
4A, as vi ewsinpeooenhe direcpre@seohttfthis dynamic moment value or

imbalance vector can then be divided between the
rotary flat faces or reference planes S and T. The
percentage of  each imbalance vector attributable to a
particular reference plane wili be dependent on the

distance of the imbalance vector from the plane. That is
to say, the moment is divided in such a manner that the
moment divided between the rotary flat faces S, T will not
produce a torque or imbalance vector at either end of the
flat faces S and T. In this way, the moment values divided
between the flat faces S, T are composed within the
:rqtary flat faées. This composite moment is
considered as an imbalance rotation ﬁﬁount'between the
two rotational flat faces S, T. Then, by disposing
the balancing means B at appropriate positions, these
balancing means B produéé a counter moment for ;)

offsetting the composite moment.

Then, as illustrated in Fig. 2, the p§i£ of arm
portions 4A, 4A are q?Splaced by a predetermined
amount D relative to the longitudinal axié X thereby
to form the one balancing.means_B and also. as
illustrated in E;g; 3, two balancers 11, 11 are

disposed at the base end portion to form the other

"y



Pongitudinal rotational axis X. This can prevent contact between e.g. a
user's ‘finger and the balancers 11 during a line retrieving operation. That
I's, the arrangement not only reduces the weights of the balancers 11, 11
but &S0 prevents the contact between the fijger and the bal ancers w t hout
requiring any special. elenments for these purposes. On the rotational flat
face T the point PT subjected.to the conposite nonent or inbal ance vector
in the plane T resulting fromthe inbal ance conponénts, conprising the pair
of arm portionsbéAanidimgraidans H.he pivotable arm9, the armcan 8 and the
line roller 10, appears as shown in Fig. 2. So, that the balancers 11, 11
are so di sposed as to cEbat ascbqpeayteagpauntyPSewmhjaQteﬁ ttchetslee t wabove-
bal ancers 11, 11 to be located at the position -13- opposed to the point
PT across the r@e&qwikRedagPupRrs iAe morentt orvwiswad gncai ngcltiore (1.e. the

retrieving operation is effected by rotating the handle of this reel, this
l'i ne retrleV|nQCBHH%ﬂﬂQM¢QﬂﬁFQﬁa%ﬂfﬁ%éﬁﬂ § resulkipgs£F6Mm thehRainRbuasn

of the rotati-onal bal ance i.s tal ed ai the ormard and rear positi
of the rotor 4 PR 11? B 1o RS Bluorenl el dane, The, 5L 4R Aad Ene

restrict rotatiqnal r|ty due to |%b Ianc of_.,the roto
Furt her, since ﬁ@qxﬁ ﬁg 115 gﬁfgﬁﬁ% g?w?ﬁ the&%ali 3 relé%lve to
' - the longitudinal rotational axis X. Therefore, the

displacement amount D of the pair of arm portions 4A, 4A is

— '~ so set as to locate a center of gravity QS of the balancing
NS . )

means B at a position opposed to the position of the point
PS across the axis X.

The balancerslll, 11 are disposed outwardly of the
cylindrical body of the rotor excluding the rear end
portion projecting therefrom and also inwardly of a
rotational path U of an outer peripheral portion of the arm

portion 4A, as viewed from the direction of the
' \

longitudinal rotational axis X. This can prevent contact
between e.g. a user’s finger and the balancers 11 during a
line retrieving operation. That is, the arrangement not
only reduces the weights of the balancers 11, 11 but also
prevents the contact between the finger and the balancers
1without requiring any special elements for these purposes.

. On the roiational flat face T the point PT
'subjected to the composite moment or imbalance vector in
. the plane T resulting from the imbalance components,
comprising the pair of arm portions 4A, the bail 3, the
pivotable arm 9, the arm can 8 and the line roller 10,
appears as shown in Fig. 2. So, that the balancers 11, 11
are so disposed as to cause a composite gravity center QT
of these two balancers 11, 11 to be ldcated'at the position



rear end side of the rotor 4, as conpared with the conventional reel
construction of this type, it is possible to dispose the bal ancer 11
farther away fromthe axis X Thus, the weight reduction of the 15 S
bal ancer 11 does not result |n(kﬁk§|orat|on in the strength of the rdfbr
4. |f the balancing neans B is so arranged as to restrict the rotational

| mbal ance anount at the rotational f|at faces é%%;T wi thin 200 g, -rnn t hen,

it 20 beconBYPRSEY; e ths ROy EThACTHRS et pnah @& iXal so a

dynam ¢ bal ance of he rotor Con uent | the line retrigevin eratlon
usi ng the handl e caft®pe® eﬁfﬁ%ﬁéﬁ’ ﬁ%ﬁgh %&HQh%F '%ﬁﬁ?rl THe: Eg

operation 90, pRtatlanalsy gf?éé?ddkl?eé%téinnrg 410 40681  Olos telsfotOf

4 can be effe S 1% "F%sETi ¢ S were condu ed by

conparing vi br aLp9 f}ﬁrsacméSﬁruamuéagsmmma&eé?nagw%émeéﬁoa' ance

anount at the re%er’ence positions set evl at1 on anount

of gravigy centgr NAlpsGeeghifel BRkaad (e éﬂgersmh%%a Q1" a5y i ng the

i mbal ance anmount exceedi ng 200 g -nmm before the bal ancing adj ustment. The
results are shQ@nmbinktadhed? althtPedt owarlddhd AddrC Y ithords dt |tk rat ed

" rotor 4. During a line caéting operation aleo, it is
possible to restrict rotational irregﬁlarity' due to
"imbalance of the rotor 4. |

10 Further, since the balancer 11 is dlsposed at the
rear end 51de of the rotor 4, as compared with the
conventional reel construction of this type, it is
possible to'dispose the baleﬁce# il fa:pher away. from
the.axis X. Thus, the weight reduction of the

15 balancer 1} doés not result in deterioration in the
strength of the rotor 4.

If the balancing means B is so arranged as to
restrict the rotational imbalance'amoﬁnt'at the
rotational flat faces S, T within 200 g -mm, then, it i;

20 becomes possible to achieve not only a static balance
but also a dynamic balance of the roﬁor 4.
Consequently, the line retrieving o§eratioh using the
handle can be effected smoothly. FUrther, during the
casting operation too, ropational vib:etion due to

25 imbalance of the rotor 4 can be effectively



10 Fig. 4, a sensor is set to sense vibration at a |l eg portion of the
reel to be attached to a fishing rod. Using this sensor, vibration
characteristics in directions (a), (b) and (c) are obtained. The

i|lustrated characteristics conprise those in the 15 direction (a) where
the vibration affects in the right add-left directions of the reel. As
shown in Figs. 5 and 6, a dot line denotes a |load while-a solid line
denotes a torque apgy{riggeﬁ[rection (a). It may be seen that variation in
the load and variation in the 20 torque are both reduced. In the

vibration characteristiggpéPi hORt ! B€Fe JE6RALERBA Blb) colmphrifg viBealtqads
and torque variations are reduced. These are not illustrated. Incidentally,

in order to furthe¢haesdldtéridbticsr obat idNsifi hhe WPt @leell dWdWVgng | LR
casting -15- operation, as shown in Figs. 4 and 7, in this spinning
reel, a further baimibsPaind€ amophovadedhen refersdmte qusteibri® setrap 6g
portion 1B in order to offset the weights of the armportions 1A and the
grip portiors 1B 5 ~mm of at iieehaadlicod. anahtt ho§, dnbalitncecantae haadl e
1l relative to the handl e shaft 1 can be corrected, so that the handle 1 can
be prevented froméxcegdingt it Ba)dendndhehsames tspinwing aréeh. having the

imbalance amount excéeding 200 g -mm bgfore the
balanciné adjustment. The results are shéwﬁ in Figs.
4 through 6. More particularly, as illustrated in
10 Fig. 4, a sensof ié sef to sense vibration at a leg
portion of the reel to be attached to a fishing rod.
Using this sensor, ?ibration-characteristics in
directions (a), (b) #nd (c) are obtaiﬁed. The
illustrated characteristicé comprise tﬁose in_ﬁhe
15 direction (a) wheré the vibratiop affeqts in the right
and left directions of the reel. As shown in Figs. 5
and 6, a dot line denotes a load while a solid line
denotes a torque aboui the direction (a). It may be
Nt seen that variation in the load and variation in the
20 torqueﬁ are both reduced. In the vibration
characteristicé_in the other directioﬁs (b), {c) too,
the load and torque variations are reduced. These are

not illustrated.
Incidentally, in order to further restrict

95 ° rotation of the rotor 4 during a line casting



Next, . further enbodinents of the present 10 I nvention wll be
specifically described. (1) The bal ancer 11 can be disposed at a plurality
of positions along the longitudinal axis. (2) In case the rotor 4 has™a
relatively short axial length, only ongg.eference position will suffice 15
for the detecting of the inbal ance anobunt. (3) It is conceivable to
standardi ze the reference val ue usabl e regardl ess of possible difference in
the mass of thepresesion, ps siioyncdde Figm refandnte Vil thisi spipeingt ai ned
by dividing the 20 reference inbal ance, ampunt of 200 g -nmm by the nass
of the rotor 4Tg§émertal fYrileEr badansess Ccddt Rrovidpdyveny theiaiden). In
practice, it is preferred that .the inbal an anount ., not . exceed 60g -nm and
=68 LEe thy

the gravity ceRPBPSE8VItR i HnBEABURCTIOCxtBed 2 ififdeR to affsnd:

i deri tational, yelocity of th tor 4 during alj
et 11 evi ng opelBtEBRe! AZabie AR g rhons A4 e ihe HE Bort {Sa bhes

P0SST bl egt0 CONEr Ohol REnBTball OB Al ANCS M P LA Q10 ) S

st andardS (Japanese | ndustrial® Stan peci Tl ca e gravity

QGCQFL;’G%Z‘? 9%12@99@ i OHb! h&'&dﬁ% byndPE HOl&l 08! bGhien ! Og@r Oduce

: , by maintaining thrs value-wthin a range between 16 and 40

mis, it is pogphk! @ned Hadd% tNe&an be prevented from being- rotated
during the casting operation.

Next; further embédimeﬁts of the present .

10 invention will be specifically described.

(1) The balancer 11 can be disposed at a
plurality of positions along the longitudinal axis.

(2) In case the rotor 4'has:a relatively short
axial length, only one refefence pqsition will suffice

15 for the detecting of the imbalance amount.

{3) It is conceivable to standardize the
reference value usable regardless of possible
difference in the mass of the rotor 4. 1In this case,
the reference v#lue will be obtained by dividing the -’

20 reference imbalance amount of 200 g -mm by the mass of
the rotor 4 {(generally referred to as a center of
gravity deviation). In practice, it is preferred that
the imbalance amount not exceed 60g -mm and the

gravity center deviation amount not exceed 2mm.

25 Further, by considering a rotational velocity of the



rotational performance of the rotor 4 to substantially 10 comply with
the 6th grade of the JIS. (4) As illustrated in Fig. 8, it is conceivable
to formthe bal ancing neans B by dispgsing the balancer 11S at a forward
side®™f the rotational flat face S Fgﬁblace of the displacenent of the

di sposi ng 15 positions of the pair of armportions 4A, 4A (i.e. the

of fset arrangenment as shown in Fig. 2). Further, as. shown in the sane
drgvvi n]g, it is al RPEUNchiuming 1 HirpoetrieyhpEctBaratiap inrrTadditippyy
side of a rotational flat face T, 2 _ 5) . Fig. 9 shows a fuyrther
construction of tHe® bir&n&ifs n‘éﬁné"?‘B. rotey hlg*s')c‘atse,gef’gfnﬁlsi v%"st%lﬁ% to

cond 100,00 19, Gind% Pehe, T ToRR ' B e ol Bhdpedi e

ancer

provided on a 25 1198k side Ol | OPgbabldle AEfu S r Al CERALEIEalY 1S

-17- conceivable t0o provi ancer e rear

rotational T3 al fagedse{&d114) Iend0 (¥R Sbhbbr! Wit il SAhdight 0 2Of

t he bal anci ng nmean s case, relative to 5 e condition o

e anent "L FuFHTRRISH B i arschuttesydanlzced pidongys -
value. Then, by maintaining this value within-a range
between 16 and 40 mm/s, it is possible to cause the
rotational performance of the rotor 4 to substantially

e 10  comply with the 6th grade of the JIS.

(4) As illustrated in Fig. 8, it is conceivable
to form the balancing means B by disposing the
balancer 118 at a forward side of the rotational flat
face S in ﬁlace'of the displacement of the disposing

15 positions of the pair of arm portions 4A, 4A (i.e. the
offset arrangement as shown in Fig. 2). Further, as
shown in the same drawing, it'is also conceivable to
dispose a single balancer 11T at a rear side of a

&;’ rotational flat face T.

20 (5) Fig. 9 shows a further construction of the
balancing means B. In this case, relative to the
condition of Fig. 8, the pair of arm portions 4A, 4A
are displaced sideways by an. amount D relative to the
rotational center and a balancér 11S is provided on a

- 25 front side rotational flat face S. Alternately, it is



I's provided on the side opposite across the rotational center to the

di spl aced positions of the armportions 10 4A, 4A in the forward side
rotational flat face S. As also shown in this Fig. 10, it is conceivﬁ@ﬂe
to provide the single balancer 11T in ige rear side rotational flat face T.

(7) Fig. 11 shows a further constructton. In 15 this, the bal ancers

11, 11 are provided respectively inside the armportion 4A of the rotor 4
and at at peri gle@cgivehlE de Pprovnide r bher singileh belanggiradddy sin jthe 1
formng an angle ([err]) smaller than 90 degrees in the direction along the
axis X.  Furtfeer sige mptatignal,ddat fagegosed at the peripheral

portion of the rotor hasg. a I.gh reater than that of the other. balancer
11 di sposed i nside éﬁé rg€b$‘4;oTﬁ%§gﬁbﬁ%tFﬁ&?ioﬁ%ﬁﬁbﬁﬂufﬁﬂﬁﬁﬁﬂﬁﬁﬁp%f

al l owi ng reduction,in.the weight and the sige .t he _bal ancer .11 disposed
35 O s de.« RE i BalerELoy nBhRe 1 o' 17  haknBassr Felatrye fe;
conponents suc S t | e syifg,ingid h rm_Ror.tj on. . e jhvention
provi des%a fur F’H%r 'cerﬁ)d(;&%%r?glht%e@l 'ne%' f gtrlgf grg?%erogfea?tmr inpcqt%olr?-ko ‘{rA(;’[ ation

of the 5 r @Ol rd Pl 2 AP LRI RS by D alger dnddddistrat ed
in Fig. 12, the handle 1 includes a pair
relative to the rotational center and the balancer 118
is provided on the side opposite across the rotational
.  center to the displéced positions of the arm portions
10 4A, 4A in the forward side rotational flat face S. As
also shown in this Fig. 10, it is conceivable to
provide the single balancer 11T in the rear side
rotational flat face. T.
(7) Fig. 11 shows a further construction. In
15 this, the balancers 11, 11 are proVided respectively
. inside the arh portion 4A of the rotor 4'and at at
peripheral portion of this rotor 4 with the balancers
11, 11 forming an angle (é% } smaller than 90 degrees
in the direction'along the ‘axis X.  Further, the -
20 _balancer 11 disposed.at-the peripheral portion of the
roﬁor 4 has a_wéight gréater than that of the other
balancer ll_digpqsed inside the rotor 4. This
construction has the advantage of'allowiﬁg reduction

in the weight and the size of the balancer 11 disposed

25 inside the rotor 4 thus facilitating arrangement of



of arm portions 1A, 1A having a sane length and a pair of grip portions 1B,
1B having a sane wei ght. Wth this, it is possible to further avoid
i mbal ance of the 10 handle 1 relative to the handle shaft thereby to
preveaf rotation of the handle 1 as weJd_during the casting operation.
Figs. 13 and 14 illustrate a further enbodi nent of the present invention.
In this construction, the 15 - balancers 11, 11 are di sposed adjacent the
rear end portion obthee roumioienys téecisams si deog@lehesmring t ynsbdéerchéP
of the rotor 4 as viewed in the direction along the rotational axis X So
that, a conposite grmvPpytéent dA.-\WK of the gravity center WP of the 20
rotor 4 and the gravity center WL of the bal ancers 11, 11 is forned at an
i nternedi ate position afbgg ineepsisn orEPvides xa fygriher gemhqdipent
bal ancer 11' is disposed totg;ovi de a gravity center W2 at a positiogn
opposed to the thedp8ipnedn T t erthepodiesd rgichiany 98 rotation ok ride
of fsetting the magni tude of .this - 19, - conposite gravity_ center WK
Further, -as $hown FR*@fe aﬁﬁrdf‘§vmahg§,asitlmigsn§?§6°§6n%%rvaleéaf‘o Dt m®Son
a rear face side adjacent %h r.ear.end t rotor.,.4, a plurality of .
concave portions 4Bii8ft55 Sﬁnﬁé'atr'i]ﬁg‘ 5{4’ Qgﬁe?’aﬂgllgnc%rgncji‘ide? n®oPgér™
to allow Seleqtlvgf arm portions ‘1A, 1A having a same length and a pair
of grip portions 1B, 1B having a same weight. With
this, it is possible to further avoid imbalance of the
St - 10 handle 1 relative to the handle shaft thereby to
prevent rotation of the handle 1 as well during the
casting operation.
Figs. 13 and 14 illustrate a further embodiment
of the present invention. In this éonstruction, the
15 balancers 11, 11 are disposed adjacent the rear enq
portion of the rotor 4 on the same side as the gravity
center WP of the rotor 4 as viewed in the direction
along the rotational axis X. So that, a composite
gg ‘gravity center WX of the gravity center WP of the
20 " rotor 4 and the gravity center W1 of the balancers 11,
‘11 is formed at an intermediate position along the
rotational axis X. Then, a further balancer 11' is
disposed to provide a gravity center W2 at a position

opposed to the the position of the composité gravity

25 center WX for offsetting the magnitude of this



arrangenent of the balancers 11 in accordance with possible irregularities '
present in the reel products. A still further construction shown in Fig. 15
is possible for further restricting rotation of the rotor 10 4 durffg a
casting operation. That is, ind4iys reel construction, the bal ancer 1€ s
provi ded on the side opposed to the grip portion 1B in order to offset the
wei ghts of the armportion 1A and the grip portion 1B of the handle 1. This
construction tSOWPASits veravttyscentgrodiem of Twtidhemceast shiesnhaimll e 1
relative to the handl e shaft_ thus preventing rotation:-of the handle 1
during the castihfy SR8 ATHHirE%: H Y. 1362150 sraceivablendroaformgetdtes a

[0 o di so 15 1 i SRRSO IR HIAHRNY P e EPdnf 1A dptomdol
I t 14 of d i Thi hani tes. | | cKi d

through engagedert St CeRbagOMER u 13 BHIT r 8 (e, i qomindating °0"

5A. . ... def i ned,i,nsi qe; pogl 2 th | di

moverent 3 not o8 The B aanev 8y P odn HWER! (ELY ZESHE RAaPtdv e e

g][ efﬁints ; ﬂYfﬂte ira%azﬁgéméﬁtdw&iﬁe%mﬁceéscqmstmcak%ma&cépmwg reel

possible irregularities present in the reel products.
A still further construction shown in Fig. 15 is
possiblé for further restricting rotation of the rotor
10 4 during a casting operation. That is, in this reel
cohstructipn, the balancer 1C is provided on the side
opposed to the grip portion 1B in order to offset the
weights of the arm portion 1A and the grip portion 1B
of the handle 1. This construction too can solve the
15 problem of imbalance of the handle 1 relative to the
handle shaft thus preventing rotation of the handle 1
during the casting operation.
In Fig. 16, a reference numeral 12 denotes a
click sound generating mechanism-projectabie and kj
20 retractable relative to a disc 15 interposed between a
ffiction plate 13 and a drag control element 14 of a
drag mechanism. This mechanism gener#tes a clicking
sound through engagement and disengagement with and
from uneven faces 5A....defined inside the spool 5§

25 when there occurs a sliding movement inside the drag



A

5 embodi nent is as follows. A line roller is provided at a pivotable

armattached to the armportion of the rotor. At one end of this line
rbller, there is supported a bail. Further, by using as a reference the
pi votigbl e arm having the line roIIeLQOQ first 10 bal ancer is provided

at a position closer to the reel body tThan to the pivotable arm And, at

a position opposed, across the axis, to a conposite gravity center conposed
of the gravity cen&géhgg.theqconponents di sposed on:the side of the

pi votabl e arm 15 an %ﬁ@'gravity center of the first balancer and at an

arm portion opposed to jhe. pi.vatab here i rovi ded second, .
bal ancer having a wei gh{\- ?g?t&%ﬁe%ﬁﬁg%ﬁétcgﬁpotél'ge%grrea%ﬂ'? JEYEPELGA 1
t he above-describegd; ¢pngLr HebbPMbed@SndPy, fFllustrated in Fig. 17, the

first balancer 20 is disposed on the sane side as the gravity center Wa of

the conponents including EBRsBrYELaBhCRT %mni.?%pﬁekltaft %i%Xif%xﬁe%ugh
an

that the conposite gravity center WY conposed of e gravity center

the 25  grawvity emBb@LMBALOfst b fidBlodial angeniad ARPELES 85 proviledd
position between the two gravity centers. Then, the second bal ancer 21

having the appropraste pevghable RFaviadtdched @bf t9id id¥mt PEre9BROSIEt @he
gravity center | : _
"rotor. At one end of this line roller, there is
supported a bail. Further, by using as a reference
-the pivotable arm having the line roiler, a first
10 balancer is provided at a position closer to the reel
body than to the pivotable arm. Ahd, at a position
opposed, across the axis, to a composite gravity
center composed of the gravity cériter of the
components disposed on the side of the pivotable arm
15 and the gravity center of the first balancez; and-at an
arm portion opposed to the pivotable arm, there is
provided a second balancer havin.g é weight for
offéetting the composiﬁ.e gravity center.
*&.«f ' . With the above-described construction, as
20 illustrated in Fig. 17, the first bal#ncer 20 is
disposed on the same side as the gravity cénter Wa of
the components including. thé pivoﬁable arm with
respect to the axis X:, such that t.he composite gravity

center wy composed of the gravity center Wa and the

‘25 - gravity center W20 of the first balancer 20 appears at



¥

WY by setting a conposite gravity center W' conposed of a gravity center
Wa' of the pivotable arm 9" on this side and of its gravity center W2lon a

-~
N\

rotational path of the above-described conposite gravity center W. =0
Accordi ngly, the weights are bal ang_g? in the direction along the rot at'honal
axis X Mor eover, since the respeltive conposite gravity centers WY, W
are positioned on the sane rotational path, there occurs no torque or the

li ke during the pekition ®ktween eher tdo Firavily iddNELFal eSTRRATNEhYAI UES
of the above bal anced condition relative to the axis X. As shown, a nonent

val ue UP resul sengniir baldmyet gR1 ofaviligg pthet aperepriftea vaighy yval ue UL
resulting fromthe weight of the first bal ancer 20, a nonent value W2

resul ti ng fronprheidedgHtomfoffisettingd thel armmpoditeamta ftiy t bentepnent
value UP" resulting fromthe weight of the pivotable arm 9. are balanced
with one anot hBY. b¥hsetitdingo & asompns i s pgsavijt yheehitiest Wydl aneepo6don t he
heavi er side instead of providing a single balancer, the conposite gravity
center W is dpéplaacetavohar ¢enties Wadl bddytire p@um:etahlsnthym @&’enonf the
second bal ancer 21 is provided to the rotor 4, this -22- second bal ancer
21 can be arrahBéa sidsuemndpesi itsnesevity center W2lon a rotational

'path of the above-described comp051te gravxty center
wYy. Accordingly, the weights are balanced in §he
direction along the rotatiqnal axis X. Moregvert R
since the tespective composite gravity centers WY, WY'’
are positioned on the same rotational path, there
occurs no torque or the like during the rotation of
the rotor 4.

Fig. 17 illustrates moment values of the above
balanced condition relative to the axis X. As shown,

a moment value UP resulting from the weight of the pivotable arm 9,

a mqment value Ul resulting from the weight of the
first bal#ncer 20, a moment value U2 resulting from
the weight of the second balancer 21. and a further ‘-’
moment value 6?’ resulting from the weight of the
pivotable afm 9’ are balanced with one another.

That is to say, by disposing the first balancer
20 on the heavier side instead of providing a single
.balancer, the composite gravity center WY is displaced
towards the reel body 2. Consequently, even if the

second balancer 21 is prov1ded to the rotor 4, this



to offset the weight of this conposite gravity center W. The rotor 4

I ncl udes the pair of armportions 4A 5 4A at positions opposed to each
ot hervacross the axis X. Further, for the pivotable arns 9, 9 attached to
t he respective armportions 4A, 4A there.is attached the bail 3 which is
swi t chabl e between a |ine rel easing posi"t%zc‘)'n and a line retrieving

position. 10 Further, one of the pivotable arms 9, 9" includes the
line roller 10 fors&&wa nﬂamﬁcéksbinsah' BE. 2PHafe&ANGOs JHE UM 507 &b T 0L
swi tching the bail to the releasing position gy one step opera |on

Then, in this reelnota@fgetsméomd@mt log lﬁlf&"%&%&?i‘@é g¥avity center
offsettlng i nbal ance in the weights of the conponents including the line

roller 10, the con;wol mechani sm A. Specifically, by using as a reference
the gravity center Wa of the weights of the conponents 10, A etc., the

first balancer 20 is proiédestér 4hendlGded thePphiirod A pdia idHHr44h, on
the side of the reel body 2. Further, with respect to the conposite gravity

center W cdnposedtnfat hpogiavbhyg e@pberedW.t.oofeatd}e sohppnaerssandHehaxis
gravity-center W20 of the first balancer 20, at an opposite position across

the axis X 25 ahd aFutrbbkerny mfpor then pdAkotppdsccartms t Be Pi'vaittiachest o

- 23 the respective arm portions 4A, 4A, thefe is éttéched

the bail 3 which is switchable between a line

re;easing position and a line retrieving position.

10 Further, one of the pivotable arms 9, 9’ includes

| the line roller 10 for guiding the fishing line and a

cqntrol mechanism A for switching the bail 3 to the

releasing position by one step operation. Then, in

this reel, there is provided the balahcing means for

i5 offsetting imbalance in the weights of the componéhts

including the line roller 10, the control mechanism A.

Specifically, by using as a reference the gravity

center Wz of the weights of the components 10, A,

A | etc., the first balancer 20 is providéd at the arm

.20 portion 4A of the rotor 4 on the side of the reel body

2. Further, with respect to the composite gravity

center WY composed of thé gravity center Wa of the

components and the gravity center Wéb of the first

balancer 20, at an opposite position across the axis X

25 and at the arm portion 4A opposed to the pivotable arm



9, there is provided the second bal ancer 21 having an appropriate weight . so
that the conposite gravity centre conposed of the gravity centre Wa' of the
pivotable arm 9 on this side and of its gravity center W1 appears ai_a
position on the rotational path of the-c@3pesite gravity centre WY in order
to offset said conposite gravity centre WY during rotation of the rotor 4.
Through the above-described arrangenents of the respective bal ancers 20,

21, the weights are balanced 10 = wth each other. in the direction al ong
the axis X JrFuthFe isnRrovidedcdhe narsand balangeipddeghavimge an

it f ffsetti th ight of th ite; Vi t t
ot 100 [ oRLEaSlilng LSols QI Ol e SRt b2 S R ST
th t 4, 15 t . i b ' ' he_.r ot.ati t
(e 101 dootfongal AE G40 IS WALl N e O S A ol B

i on™i ST po nci al ly,
th trol ' [ _ Pl t
por i on 4a O ZH1¢ Yhde, AR Sy Bt ARen, Bl HP8een S &

el ement 23 gpgkfich t&nh Sthé CRoLRR IINOE GPA €nas ) LHA BP0 8RAG rad { yt he
| ever 22 when this [ever 22 is operated upwards. Inside the arm™portion 4A

of tg: s si dgentper @yl Inorder NEOTPPESELdsadd LORPLS it IGriy céRtre
ur gedly o

WY during rotation of the rotor 4.

.Through-ﬂhé'above—described grrangément§ of Fhe
respective balancers 20, 21, the Qeights are balanced :;
10 with each other in the directioﬁ along the axis X.
.Further, since the second balancer 21 is disposed ag
the position for offsetting the weight of the ébmposite gfavity
.center WY, even when a mechanical looseness js
developed at the support construction fb; the rotor 4,
15 there occurs no vibration during the rotation of the
- rotor 4, whereby a smooth line retrieving aétion is
possible.
Incidentally, the control mechanism A includes a o
lever 22 pivotably attached to the arm portion 4a of
20 the rotor 4 to be pivotable about An axis Y and a cam
elem;nt 23 operable to switch the pivbtable arm 9
through contact with the lever 22 when this lever 22
is opgrated upwards.
Inside the-afm portion 4A of this side, there is

25 incorporated a toggle spring 24 for urgedly



-'24- maintaining the pivotable arm9 at either the Iine releasing position
or the line retrieving position. And, this spring 24 is covered with a
cover rmenber 25. A still further enbodi nent of the present 5 i nvention
will %€ described next. According to a-pgel of this enbodinment, the line
roller is provided to the pivotable armattached to the arm portion of the
rotor, wi'th one end of the bail being supported to this line roller.

Further, the 10 méaintaihmmncetiei pipovubdas 4 mt Be 41Ot &4 t®e # hehel dGne
where the bail at its line retrieving position is located-in the direction
along the axis. réleasingl giasid ifon aceonposi langr aveétyieenher posioises. of
the gravity center of the conponents formed on the pair of 15 arm
portions and that &fdjhthfisrsprhagaldeis coversdceondhba amer imenpbawi2ied
at a position opposed to the conposite gravity center across the axis in
order to offset the composttildrafrihent @mbodiimens abfvetdesaresent
construction, as 20 illustrated in Figs. 21 and 22, the first bal ancer
20 is arranged on imEeBhA@nsyiblabet AespEibed Werh-respect to the axis X.
So that, although the gravity center WA of the conponents attached to the
bail 3 and the pair of é?ﬁ?ﬁé??ﬁoﬁg apregd jaf Johis emkgdipentys the line

relatively forward tion of the reel, the conposite : .
y : rgfier QS provi eg to the p votable arm attached to

the arm portion of the rotor, Qith one end of the bgil
being supported to this line roller. ~Further, the

10 first balancer is provided to the rotor on the side

where the bail at its line retrieving position is

located in the direction aiong.'the axis. Also,

relative to a composite gravity center composed of the

gravity center of the components formed on the pair of

15 arm portions and that of the first balancer, the

seéond balancer is provided at a position opposed to

the composite gravity center across the axis in order

to offset the composite gravity center.

\ With the above-described construction, as

. 20 illustrated in Figs. 21 and 22, the first balancer 20

is arranged on the same side as the bail 3 with

respect ta the axis X. So that, al£hough the gravity

center Wé of the components attached ﬁo the bail 3 and

the pair of arm portions 4A, 4A is positioned at a

25 relatively forward portion of the reel, the composite



-25- gravity center WY conposed of said gravity centerWa and of the gravity
centerVW0 of the first balancer 20 is shifted towards the reel body,
whereby the weights are bal anced with each other in the direction al OQ‘Q 5
the axis. Mdreover, since the second2sal ancer 21 is arranged on the
rotational path of the conposite gravity center WY, there occurs no torque
during the rotation of the rotor 4. That is to say, in the case of the
above 10 cogsavity crentex; WYy aompogedgodfhesdid sgrasiaycaterfeowa he -
heavi er side in place of providing a single balancer, -the conposite gravity
center W is dasgl afedheowradsi tishecembd r 2dyo?. th@orﬁsnaquenbaqueeenZﬁhen

t he second bal ancer 21 is to be attached to the rotor 4, 15 this second
bal ancer 21 cahShéhdifdgdsdewards gore t reml obedEnt wikg nehy celne oxeighgsavi t y
WY. Accordingly, through the unique arrangenents of the bal ancers, the

spi nning reel BFet RelAnGschi Wihbemadh ebhepr dvi dehe W#qmeaiens| evi ng
action 2 wi t hout causing unconfortable vibration e.g. on the fishing
rod even®if a hPgh8pded |YABSPEEF} eFilRGeacihorsegords é’é‘tléd‘ceraf?brl&
mechani cal Ioosenesseﬁg -devel op ed |n the r eI throu Lfsuse for an

ext ended peri oBTEANESTE. ©35 thd rotatiqna SABRP S htei gs.

21 and 22, gravity center WY, there occurs no torque during the
.rotation'of the rotor 4.
That is ¢to say,,in the case'of'the above -
10 construptidn_too, by arranging the first balancer 20
on the heavier sidg in place of providing a single
balancer, the compésite gravity center WY is displaced
towards the reel body 2. .Consequehtly. even when the
second balancer 21 is to be attached to the rotor 4,
156 this second balancer 21 can be disposed at a position
offsetting the composite graviﬁy WY.
Accordingly, through the unique arrangements of
the balancers, the spinning reel of the present
invention can provide. a smooth line retrieving action o
20 withput caqsing uncomfortable vibration e.g. on the
fishing rod even if a high-speed line retrieving
action is effected after a mech#nical looseness is
developed in the reel through its use for an extended
period of time.

25 In this embodiment, as shown in Figs. 21 and 22,



»- 26 - there is provided in the difference in the arrangenent of the
bal ancer at the portion of the rotor 4. That is, the first balancer 20 is

di spesed at a positi
ret N gving position
relative to the reel

on of the rotor 4, where the bail 3 at its line 5
is located in the girection along the axis X, displaced
body 2. Further,”wth respect to the conposite gravity

center WY conposed of the gravity center Wa of the weights of the
conponents such asgfdfe b?é|p§0vi&'§dpiﬂoﬂﬁp|&%§%‘ﬁté?ée iR t}xgealr'rg.g\g'égxlg{r&;

10 and so on and of the gravity center W20 o

I rst bal ancer

position opposed 4p tKE EHIRRSEE Cadl €ié t Yo FEDLRT oYW tnaCHBESrt BE axis X
.there is provided the second bal ancer 21 having the weight capabl e of

of fsetting said conpositkatl5is, ke tHi reaNtiggl AMceHr 209 el isiadéé®napfl at he

rotor 4. Through the above-described arrangenents of the respective
bal ancers 20, 21, pé=itvboghtéf thet hetdir ¢¢t wherel ahe thei Bx3 sadr ¢tbahaneed

with each ot her.

Further, since the-second balancer 21 is |ocated at 20

the positiorf capabtetofevidgepbsigivheiselgbhted tite thepasréet§6avialyng

center W, the ree

can provide a snmooth line retrieving operation w thout

causi ng vi brati on thei agisheXr odésprlecati orelateivaf ter therckedi daddy 2.

| ooseness has devel oped in the support 25

10
15
20

25

I construction.for the rotor 4.
Further, with respect to the composite gravity center

Wy composed of the gravity center'wéu of the weights of
the components such:as the Bail 3, ihe pivotable arm
9, the line rollef 10 and so on and of the gravity
center W20 of the first.balancer_zo, at a position
opposed to the composite gravity center WY K across the
axis X, there is provided the second balancer 21
having the weight capable of offsetting.said composite
gravity center wf.duriﬁg the rotation of the rotor 4.

Through the above-described arrangements of the

:respegtive balancers 20, 21, the weights in the

direction along the axis are balanced with each other.
Further, since the second balancer 21 is located at
the position capable of offsetting the weight of the
composite gravity center Wy, the reel can provide a
smooth liné retrieving operation without causing
vibration during the rotor rotation even after a
mechanical looseness has developed in the support

construction for the rotor 4.



-27- In addition to the above-described various enbodi nents, further

nodi fied constructions are conceivable. For instance, it is conceivable to
enbed the balancers in the rotor 4. Further, the cover 5 menber -'*Can
be formed of heavy material so that_this menber can act also as the fi

bal ancer. Moreover, it is conceivaBl& to render the bal ancers adjustable in
their positions. The I nvention may be enbodied in other specific 10 '
forns w t hout depmwiﬁgqq%hﬁﬂm?sﬁPHYhSr%%%éﬁu@ﬁsemﬁ%%?mﬂ%fieys

thereof. The pre enbaodi mepts are ther re ,to be considered in al
respects aS|II%§§ﬁﬁ*Vﬁqﬁﬁi ks ?Fi&ﬂsé? ﬁﬂa%ﬁBﬁ?%ﬁcﬁm??ﬁvéﬁ?on

bei ng i ndi cat ed t he d cl.ai rat her than tQ@ f or.egpi ng
description and®¥ ?etﬁ%ﬁgg ?Eh188g§nwffhﬁﬁ fﬁecﬁggﬁﬁﬁg and 1°a dg’
qug"a' gﬂg{l\g {lﬂg Blad ”Hsceazfg lheft%f or,gowyeraqed_- FRAhEPPTagRd LBG

- - ; I'nni ng ree avi ng: -

5 member 25 can be formed of heavy material so that this
member can act élso as the first balancer. Moreover,
it is 6oﬁceivab1e to render the balancers adjustable
in their-bositions.

The-inventioﬁ may be_embodied in_other specific

10 forms without departing fronm the.spirit or esseﬁtial
characteristics .thereof. The present embodiments are
therefore to be cons1dered in all respects as
illustrative and not restrlctlve, the scope of the
invention belng 1ndlcated by the appended claims

15 | rather than by the foreg01ng descrlptlon and all

changes which come within the mganlng and range of

equivalency of the claims are therefore intended to be

embraced therein.



a reel

body;

arotor for retrieving a fishing line, said rotor being

rot at abl e about a rotor axis, said rotor including: a base end portion;
first and second arm portions extending fromsaid base end portion, said
arm pdeftions being substantially parallelgéo said rotor axis; a handle f

rotating said rotor, said handle being ro

tably attached to said reel

and

or

body; elenments asymmetrically positioned with respect to said rotor axis,
said elenents including first. and second pivot arns, a line roller forne

on said firgrpiNps arm a bai |

d

ext endi ng between said first pivot arm and

said second pivot arm said pivot arns being pivotable about a transverse
axis, said bail having a retrieving position, and said bail in said
retrieving position extending in a substantially radial direction with
respect to sai d rotdr spinningnaeedi dhalvdirlgs n said retrieving position being
| ocated on a first side of a reference plane containing said rotor axis;
sai d spinning.reel &omeelsbogdylzal anci ng neans for reducing an i nbal ance
amount of said rotor to less than 200 mmg by at |east partially
count er bal anci ng saPdr@8aef ¥ cEeLFigyEing ohefii ehéngnildnesaish bdl matony

means *

C

befhg ggtatable about a rotor axis, said rotor including:

a base end porfion; and

first and second arm portions extehding from said
base end portion, said arm bortions being substantially
parallel to said rotor axis; |

a handle for ro;ating said rotor, said handle being
rotatably attached to said reel body;

elements asymmetrically positioned with respect to
said rotor'axis, said elements including first and second
pivot arms, a line roller formed on said first pivot arm, a
bail extending between said first pivot arm and said second
pivot arm, said pivot arms being pivotable about a
transverse axis, said bail having a retrieving position,
and said bail in said retrieving position extending in a
substantially radial direction with_respect to said rotor
axis, and said_bai; in said retrieving position being
located on a first side of a reference plane containing
said rotor axis;

said spinning reel comprising balancing means for
reducing an imbalance amount of said rotor to less than 200
mm-g by at least pértially'counterbalancing said

asymmetrically positioned elements, said balancing means

| A0 AL AV



- 29 - including: first balance neans shifting said transverse axis to a
second side of said reference plane; and second bal ance nmeans | ocated_at
sai d base portion and on said first side of said reference plane. 2. gy;-A
spinning reel as clained in claim1, agherein said second bal ance neans
i ncl udes a weight |located entirely on said first side of said reference
pl ane. 3. A spinning reel as clained in claim1l1, wherein said second
bal ance neans is a weight. 4. A spinning reel as clainmed in claiml1,
wher ei nisadddlabanci ng nmeans i ncludes a third bal ance neans di sposed a
predeterm ned di stance away from said base end portion in a direction
substantial |y phkzgtebalenag mean®rshiftingaisaithitranaverse @eus bei ng
| ocated on said second side of said reference plane. 5. A spi nning reel
conpri stPg? deFeed gdde of sadd, refexenss pdangidansel body, said rotor
bei ng rotat abl e_about rotor axis, said rotor .including: a base end
portion; a fi rsﬁe%?ﬁ?pgﬁ‘la&?eeﬂ% ngo??ﬁf'ﬁdséitd-sﬁis‘g l%%ﬁepﬁ’ﬂritd'rﬂ“ sai d
first agﬂap8£tgg@db%&ggtsgqﬁgﬁgk'%Lk& reference plane. '

2. A spinning reel as claimed in claim 1, wherein said

second balance means includes a weight located entirely ‘on

said first side of said reference plane. _ . \o/

3. A spinning reel as claimed in claim 1, wherein said

second balance means is a weight.

4. A spinning reel as claimed in claim 1, wherein said
balancing means.inqludes a third balance means disposed a
predetermined distance away from said base end portion in a
directioh Substantially parallel to said rotor axis, said
third balance means being located on said second side of

said reference plane.

5. A spinning.reel comprising:
| a feel bodj;
a rotor attached to said reel body, said rotor
being rotatable abqut a rotor axis, said rotor including:
a base end portion;_
a first arm portion extending from said base end

portion, said first arm portion being substantially

T

E

@



£ 30 - parallel to said rotor axis, said first armportion-having a top
end; and a second arm portion having a top end, said first and second arm
-portions being on opposite sides of said rotor axis; a handle for rotating
sai dgot or, said handl e being attached to 6a|d reel body; a first pivotal
arm attached to said top end of said flrs? armportion, said first pivotal
arm bei ng rotatable about a transverse axis; a second pivotal arm attached
to said top end of said second arn1p05|t|on said second pivotal arm being

rotatabl e abpitaigaid {6 285YET 56L8¥ Aki, bghals fwﬂbeg&%ﬂoﬁahgvihpst

and second pivotal arms, said bail being plvota I'd prvota

bet ween ret@(ﬁapukﬁﬁyjaﬁdea5|ng positions, and mhereln said bail projects
radially away fromsaid rotor axis in said retrieving position, said bai

in said retrieving posiedoon ketrmopbpeabad haiving id stopl 8adyf saiefeiesee

pl ane containing said rotor axis; said spinning reel conprising a first

bal ancer forndcée¢cond agnm @ortibnbabeing odnsappozdite | sideisd ofetsagdi ng
position to reduce an inbal ance amount to | ess than 200 -g-nmm said bal ancer
bei ng | ocat &PtAr AHiBbase end portion of said rotor, and said bal ancer

belng | ocated at said first side of said reference plane * C L M S
a handle for rotating said rotor, said handle being

attached to said reel body;
a first pivotal arm attached to said toplend of
'ga said first arm portion, said first pivotal arm being
rotatable about a transverse axis;

a second pivotal arm attached to said top end of
said second arm position, said second pivotal arm being
rotatable about said transverse axis;

a bail extending between said first and second
pivotal arms, said bail being pivotable_with said pivotal
arms between retrieving and releasing positions, and
wherein said bail projects rédially away from said rotor
axis in said retriefiné posifion, said bail in said
retrieving position being located on a firétléide of a
reference plane containing said rotor axis;

said spinning reel comprising a first balancer for
facilitating counferbalancing of said bail in said
retrieving position to feduce an imbalance amounﬁ to less
than 200 g-mm, said balancer being located'ét said baée end
portion of said rotor, and said balancer being located at

said first side of said reference plane.

* [ L L] H *



- 31 - 6. A spinning reel- as clainmed in claim5, wherein said bal ancer ’
includes a weight located entirely on said first side of said reference.

pl ane. 7. A spinning reel as clainmed in claimb5, further conprisinQ)
correcting means for counterbal ancing 3nid first bal ancer and said bailvin
said retrieving. position, said correcting being neans |ocated on a second
side of said reference plane. 8. A spinning reel as clained in claim?7,
wherein said correcting neans includes neans for offsetting said transverse
axis to dmi d secdnépinddng resgld asefcdedmas glmmelae 5, wherpinnsmadgdreel as
clainmed in claim7, wherein said correcting_nmeans includes neans for

of f set ti RPLERGEri L3C1RAG@Ss &c MRl Tt IRFatedsensizgly fnofaid) §arst said

reference_pl ane ginnin reel substantially as herein described

10, A's
with ref kRt os‘I‘—‘T"éu’r’%ée’i RGeS PL8%y 10, 11 and 12, 13 and 14, 15 and
16, 17 to 20 or 21 and 22 of the acconpanying draw ngs. '

7. A spinning reel as claiméd in claim 5, further
comprising correcting means for counterbalancing said first
balancer and said bail in said retrieving position, said
correcting being means located on a second side of sdid

reference plane. : _ . \)

8. A spinning reel as claimed in claim 7, wherein said
correcting means includes means for offsetting said
transverse axis to said second side of said reference

plane.

9. A spinning reel as claimed in claim 7, wherein said
correcting means includes means for offsetting said first

and second arm portions to said second side of said

o

reference plane.

10. A spinning reel substantially as herein described
with reference to Figures 1 to 7, 8 to 10, 11 and 12, 13
and 14, 15 and 16, 17 to ‘20 or 21 and 22 of the

accompanying drawings.

L L



