- 1- HANDLE ASSEMBLY FOR FI SHI NG REEL
Field of the Invention The present invention relates to a
handl e assenbly of a fishing reel-,-and in
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HANDLE ASSEMBLY FOR FISHING REEL

Eield of the Invention
The present invantion relates 1o a handle assémbly of a fishing reel, and in
5 . pamcular 10 a fxshnng reel handle assembly positioned at the dnstal end of the handla '
T shaft of the fishmg reel.. - - o '
" Backaround of the Invention
Handle assemblies are ﬁxe”d.at the distal end of tha handie shaft 6f fishing reels.
sych as spinning reels, double bearing reels and single bearing reels and the like. The
10 so-called T-shaped handle assembly is often used as the handle assembly for this type
of reel. This handle assembly has a crank arm fixed o the distal end of the handle
shaft of the reel, a knob member SUpport shaft f:xed 10 the dustal end of the crank
arm, and 3 handle grip attached rotatably ta the knob member suppor: shaft. The
. handle grip Has a tubular handle shaft rotatably supported by the knob msmber
15 suppont shaf:-,' and a cylindrical knob member fixed in_a T-shaped pattemn to the grip
shaft. The knob member support shaft is disposed parallel to the handle shaft, and
the grip shaft is disposed ta the outside of the knob member support shaft.
' Fishmg reals equnpped with this type of handle assembly are somanmes used
in a form of deep-sea frshmg, callea vertical ligging. Vertical jigging is a fishing
20 method in which a heavy lure called a jig is reeled in rapidly and close 1o vertically.
During vertical jigging, the grip section of tha fishing rod is held between, for
example, the left arm and side; the fishing rod and resl is held in the left hand; the
left hand jerks the fishing rod-while the right hand grips the knob member and repears
the acuon of rapidly rotating the handle assembly. '
25 In vertical jiéging, the action of winding the line ang jerking the fishing rod is
repeated at high speed. For this reason, it is necessary 'to be able 1o rotare the

handle assembly with force, and for the design to facilivate high-speed rotation. The



5 particular to a fishing reel handle assenbly positioned at the distal

end of the handle shaft of the fishing reel.
BAckground of the Invention Handl e assenblies are fixed at the
di stal end of the handl e shaft of fishing reels, such as spi nni ng

reels, double bearing reels and single bearing reals and the like. The 10
so-cal l ed T-shaped handl e assenbly is often used as the handl e assenbly for

this type of reel. This handle assenbly has a crank armfixed to
the distal end of the handle shaft of the reel, a knob nenber
support shaft fixed to the distal end of the crank arm and a

handl e grip attached rotatably to the knob nenber support shaft. The
handl e grip has a tubul ar handl e shaft rotatably supported by the knob

menber 15 support shaft, and a cylindrical knob nenber fixed in a
T-shaped pattern to the grip shaf.. The knob menber support shaft -
I s disposed parallel to the handle shaft, ‘and the grip shaft is

di sposed to g, Guber féf.garm@ba%g;sﬁ B ne ﬁglfu;n of forcefully reeling
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10 A need exists for a handle assembly for a fishing reel which will not cause the
hand 1o Tire essily from the repeated acrion of rapidly wmdmg the krlob member over

an extended penod of ume.

In accordance with one aspect of the p(éént i;lve_ntiqn._ there is provided a

15 handle assembly adapted 1o be artached o the distal end of the handle shaft. The
handle a§sembly:"includ_es_ a crank arm and 2 handle grip. - The crank arm is
.honrotarably a;_tachable' tothe distal end of the handls shaft, and enends-cutwaﬁly

from the handie shaft. ‘The crank Srm_ has a distal end. The handle grip has an outer

surface and includes a lihking _méqibér and a knab member. The linking member is

~20 connected 10 ths distal end of the crank arm and is mounted rotatably about a first
 axis that is parallel to the handle shaft. The linking member pibjects along the first

B axis from the distal end of the crank arm, and has a basal end and a distal end. The

knob member has a suhstannally circular crOSs secnan and. axtends from the distal

N -end of the’ Imkmg membar in both directions along a second axis that. antersects the
T 25 . first axis and is perpendicular o the handie shaft so as 10 mtarsecl_: the second axis.
' The substantally circular cross section of te knob member decreases in radial size
measured from the second axis proceeding outward from the point of intersection of

the first and second axes. The length A of the knob member from the point of
intersection alang. the first axis in the direction away from the crank arm is greater

30  than the length B from the point of intersecrion along the first axis in the diraction



- 2- knob nmenber nust furthernore be designed so that the action

of forcefully reeling in at high speed all day will not tire out

t he hand easily. However, because the knob nenber of the

af orenenti oned conventional T- shaped handl e assenbly is
cylindrical in shape, when gripped a gap is left between 5 it and the

palm so that unless the knob nenber is gripped tightly, it is not possible
to rotate the handl e assenbly with force. Gipping the knob nmenber tightly
causes the wist to clench as well, and it becones difficult to
rotate the handl e assenbly at hi gh speed. Therefore, the repeated
action of rapidly wi nding the knob nenber over an extended period
of time causes the hand to tire. 10 A need exists for a handle
assenbly for a fishing reel which will not cause the hand to tire
easily fromthe repeated acton of rapidlg wi ndi ng the knob nmenber over

an extended period of tine. e

towards the crank arm. The lengths C of the knob membec_- from the point of
intersection in sach direction along a third axis that intersects. a_n:i is perpendicular 1o
the first axis and Yha second axis, are greater than the length B. - "
The shape of the section of the knob member of the handle grip of the inventive
5 handie assembly is designed so that the radyus of curvature of the outer side (farther
away from the crank arm slong the first axis and along the third axis which it
' imersectsl i's larger'thuan the.inner side (closer 10 rha'crank arm -along ihe first. axis), ,'
and narrows away from the center towards the two ends of the sacond axis, so that
when it is gripped, the part of the knob member touching the palm fits the shaps of
10 the palm, and zhere is no force lost even if the knob member is grrpped loosety. As
a resuly, X is possmle 1o rotate the handle assembly with force even when gripping
it loosely, and the hand does nox Ure aasily from Iong hours of reperitive hngh—speed i
knob member winding. - _
Ina preferred embodnment, the knob member has an outer srda pomon having
' “1 5 a3 eontour thar. is arcuate in shape, having a radius (R) cantered on the f‘rs: axis (close
10 the basal end of the linking member) and extending in the plane defined by the first
and second axes. ) In this case, The knob member is. more aasaly gnpped by the palm.
o because the contour of the ourer.side of the knob, member is arcuats.
_ - in another preferred embodiment, the length L of the knob membet along the
20 - second ax_zs is about 40 mm to about 100.mm. In this case, the length L of the knob
mernber facing the second axis, That is to say. the longitudinal distance of the knob
member, matchas the width of the typical human palm, so.that force can be
efficiently delivered to the knob member.- o o
R ~ According to another preferred embommant. the sum of the length A and the
- 25 length B of the knob memt_:er is about 50% to about 90% a_f the length L. In this
embodiment, the knob takes on an overall roundness of shape, so that no martter
which direction the knob member is facing 'h: iS easy to grip instantaheously. In
addition, it is an even closer fit for the palm, thus making it easy ta apply force even
when gripped {oosely. |



Summary of the Preferred Enbodi ments In accordance with one
aspect of the present invention, there is provided a 15 handl e
assenbly adapted to be attached to the distal end of the handle shaft. The
handl e assenbly includes a crank armand a handle grip. The crank armis
nonrot axably attachable to the distal end of the handl e shaft, and extends

outwardly fromthe handl e shaft. The crank arm has a distal end.
The handl e grip has an outer surface and includes a |inking nmenber
and a knob nmenber. The |inking nmenber is 20 connected to the distal

end of the crank armand is nmounted rotatably about a first axis that is
parallel to the handle shaft. The |inking nmenber projects along the first
axis fromthe distal end of ‘the crank arm and has a basal end and a distal

end. The knob menber has a substanti-ally circular cross section
and extends fromthe distal end4of t he |inki ng menber in born
directions along a second axis that intersects-the f| rst axis and is

per pendi cul ar tq the, handlLe s n ect
The substanti al I} 8?‘("8{1?'5?9' E’%"Z’@F B?'a[f’%gi’ ?ﬂ'(‘)%’ é?éﬁ% '"aec Za{?ég in
radi al size of the knob membear meq‘uabm amtmlad ahumsgtp%oafe!hdl temgrh L e whig r om
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first axis |maédaa'1dlgrfpcfdrﬁ“fumlay fromthe.crank armis greatéer -t han
Ejlh?elcf In th Bfrom % rable,o ntlm(gmgI nrr]utene'a esreoc hgr}:a%lﬂcc)angq-spt ng;];r'isrossta &J)fau?ar secttuglne
comprisi_ng 0% 1o abour 70% of the overall length of the linking member, and
contipuing smoothly from he basal end through a flaring: section} so that there sre
no boundaries between the knob member and the linking member when gﬂpplng the
knob membar, and it |mpans a good sensatlon na matter where it is gripped.

10 | Preferably, at least he outer surface of the knob member is covered with a soft,
elastic 5hcath. i this embcdimimt, the xnod membper imparts a good sansation when
gripped, and it prevents the hénd from u‘ring' sasily.

In a praferred embodiment, the handle gssembly further includes a knob member
suppore member for rptétablé mounting of the handie shaft 1o the crank arm.

15 In an additional preferred embodiment, the knob member support member
includes a gﬁp shaft and first and second bearings. The grip shaft is fixed an the
basal end thereof to the distal end of the crank arm and extends along the first axis.
The tirst bearing is disposed between the distal end of the grip shatt and an inner side
of the knob member. The sscond bearing is disposed between the basal end of the

20 grip shaft and the basal end of the binking member. In this embodiment, smce the

i "__handle gnp is SUpponed by two beanngs, tha handia-gnp. rota:es smoothlv even
dunng hlgh-speed roranon of the handle shaft by the handle gnp, makmg high-speed
take-up easy. . '

In accOrdance with another aspect of the present invention, there js pravided

25  anhandle giip that incjudes a linking member and a knob member. The knob member

" Ras ah gu't_é( surface that subsrantially conforms to the shape of a huma_ri palm.
' Accbh:l_ing to a further aspect of the ._bre§am invention, there is provided a
handle gﬁp rhat.ihcludes a finking member and 3 knobh member. Th;_a knob member
has a smooth outer surface and definss fir#t, second and third mutually perpendicular

30 axes that meet at a point of intersection. The knob member has 3 substantally



- 3- towards the crank arm The |l engths C of the knob nenber fromthe
poi nt of I ntersection in each direction along a third axis that
intersects and is perpendicular to the first axis and the second
axis, are greater than the |length B. The shape of the section
of the knob nenber of the handle grip of the inventive 5 handl e
assenbly is designed so that the radius of curvature of the outer side
(farther away fromthe crank armalong the first axis and al ong the
third axis which it intersects) is larger than the inner side
(closer to the crank armalong the first axis), and narrows away
fromthe center towards the two ends of the second axis, so that

when it is gripped, the part of the knob nmenber touching the palmfits the
shape of 10 the palm and there is no force |lost even if the knob nenber
Is gripped |oosely. As a result, ié IS possible to rotate the handl e
assenbly with force even when gripping b it | oosely, and the hand does

not tire easily fromlong, hours repetitivye high-speed . nob nenber
Wi g circulas cross Ao i pash BS PORATHIEHE B0 AR SREM Biiber T EroTR
outer side PQItibRYdELHsRIn &.‘ée ourvitr§ BOINHE pbide b interSictiua lafurignthe sapena Bxivi ng
a radius (R) centered on the first axis (close - to the basal end of

t he i nking mﬁ@r}’"mrbxtendl ng in the plane defined by the first
and second axes. abforufHgSto-Riandthér 6p6kt STRE Pradenr VBATIGR S i8pravigsd By

the pal rg handle gnp including. a lmkmg member and a knob member. The linking member
extends along a fert axss. - The knob member has a smooth ou:er surface, and defines
“second and third axes tha first, second and third axes being mutuallv perpendrcular
and meeung at a..pomt of intersection. The knob- member has 3 cross: section in each
plane perpendicular 1o Tha second axis that is bounded by at least a portion of a curve
10 selectad from 'che group consisting of a. conic section and an oval, the portions
. def‘mng at. Ioast a pomon of the smoom outer surface of me knob.- The cross
o secuons decrease in area outward from the point of mtarsec‘non along the second
| axis in either dnrecncm. The.length A of the knob member fram the point of
intersection outward élong the first axis is greater than rhe length B of the knob
15 numuwrﬂmmwwapmhtofhnmsmnbnhnwmdamngﬂm;ﬁnzan&
In a preferred embodament, the cross sections are substannallv elliptical.
na specific preferred embodrment, each cross section includes outer and. nner
. half allopses having a commeon major axis that extends along the tmrd axis a jength
C from 1he point of imersection in either direction. The outer half ellrpse has a semi-
20 ~ minor axis extending along the first axis a fength A from the point of intersection, and
L the inner half ellipse has a semi-minor axis extending along the first axis a length B
from ths point of intersection. Preferably, lengrh A is greater than ;a;.gm B. Also
preferably, lengtl:' C is greater than length B.
_ In akernative embodiments, the cross section is a semrcrrc!e, a half ellipse or a
25 half oval, which can also have rounded ends.
In another alternative embodiment, the cross sections incjude an outer portion
which is a semicircls or half ellipse, and an inner portion that is a triangle or trapezoid.
In this embadiment as well, the ends of the cross section can be rounded.
In a further preferred embodiment, each cross section is substantially circular.

30Q.. At /east one of the length A outward along the first axis from the point of



because the contour of the outer side of the knob nenber is arcuate.

I n anot her preferred enbodinent, the length L of the knob nmenber along the
20 second axis is about 40 mMmto about 100 mm In this case, the length
L of the knob menber facing the second axis, that is to say, the

| ongi t udi nal di stance of the knob menber, matches the width of the
typi cal human palm so that force can be efficiently delivered to

t he knob nenber. Accordi ng to anot her preferred enbodi nent,
the sumof the length A and the 25 | ength B of the knob nenber is about
50% to about 90% of the length L. In this enbodi ment, the knob takes
on an overall roundness of shape, so that no matter whi ch direction
the knob nmenber is facing it is easy to grip instantaneously. In

addition, it is an even closer fit for the palm thus making it easy to
apply force even when gripped | oosgly

intersection, the length B inward along the first axis from the point of intersection,
and 1ths lengths C, and C, along the third axis from the paint of intersection in either
direction is different from the remaining lengths.
Preterably, the cross sections are geomomcaﬂy similar, mat IS, d-ffer only by a
5 scala factor.
In an additional preferred embodiment, each cross section includes at least one
curved portion and at least one straight porton.
Handle assemblies including crank arms and the foregoing handle grips are also
provided- ' ; ' T |
10 - . Other objects, features and advantages of me present mventlon w:ll pacomse
' apparent to those skilled in the art from the following dotailed descripuon. it is o be
understood, howe\;ar. that the detailed descripruion and specific examples, while
indicanng praferrad embodxmem‘.s of the present invention, are g;ven by way of
illustration and not limitation. Msny changes angd modlﬂcauons within the scope of
16 the pr&sent invention may be made without dapamng from the spirit thareof, and the
invention includes all such modifications.
BﬂntnnmuknkuLQLﬂxLDnuﬂnss
The invention may be more readdy understood by rafarnng o the accompanvmg
" drawings in which . :
20 “ o Fig::3 is an oblique view of a double heanng reel accordmg T a ﬁrst
L embodlment of the present invention. . ' B
Fig. 2 is a cross section frontal view of the embodiment of Fig. _
Fig. 3 is a magnified eross sectional view of the handle grip of Fig. 1.
F g. 4 is a frontal view of the handla gnp of Fig. 1
25 Fig. 5 is a plan view of the handle gnp qf' Fig. 1
o Fig. 6 is a side view of the handle gri;;\_ of Fg. 1.
Fig- 7 is a cross sectional view of an alternative embodiment bf the inventive
handle grip-



-4- I n anot her preferred enbodi ment, the val ue obtained by

doubling the Iength C of the knob nenber is equal to about 50%to
about 90% of the length L. In this enbodi ment, the dianeter of the
knob nenber facing the third axis increases, making it easier to
grip forcefully. 5 Preferably, the |inking menber of the handle
grip conprises a tubular section conprising 0% to about 70% of the
overall length of the linking nenber, and continuing snoothly from
the basal end through a flaring section, so that there are no

boundari es between the knob nenber and the |inking nenber when gripping the
knob nmenber, and it inparts a good sensation no nmatter where it is gripped.

10 Preferably, at |east the outer surface of the knob nenber is
covered with a soft, el astic sheath. In this enbodi mrent the knob
menber inparts a good sensation when gripped, and it prevents the
hand fromtiring easily. I'n? 5 preferred enbodi nent, the handle

assenbly further includes a knob nenber for r ot at abl e

; er

mounti ng of theFiBafds %%ﬁﬁapﬁa'cﬂ@w&faﬁw"?ﬁﬁf“bfg%em °fnﬁ? PR BRRYB nal
preferred eghodiikih sediefclificl HERSIPtic ¢ri28 kbctdhWith alternativel bhitrb@sers gri p
shaft and first and second bearings. The gri.p shaft is fixed at the

basal end t shavepps dgsheklin®Sst al end of the crank arm and extends.al ong the

first axis. Fig. 9 [0 cfdst SbcrdRaiisw of 8 (s @HsbARREMASTIthE itverltivd Abnaiad of
The grifo shaft and an inner side of. the knob nenber. The secqnd

bearing i s @vRFedaaaIserRests tRES frien in¢{uding sppgranpplly c"@l‘qa{) 3§ﬂaﬁaf‘9%ﬁﬁ?ﬁ‘t he
basal end opofdids! | nking rrenber kn this enbodi nent, since the
handle grip iIs supported by twg bearings, ‘the handle grip rofates snpothly

even . dur Fiey 1RigR-< crgRal e oh e agditenalfrabedimpat of thejaventivg) o
9” R “meki nﬂanﬂﬂhgﬁﬁ)%ng a sabs'&ﬂ%mlvpmﬁ%ﬁb‘ cross section which. includes linear
segments. |
10 Fg. 11 s a cross secﬁo_nal view of 3 mare general embodimént of the inventive

bandie grip having a substantially circular cross section.

Figs. 12 and 13 are a cross socﬂanal and schomat:c view, respectively. of an
dtwnam emboaﬁmm of a knob member hnving an oval cross sectmn and a linking
momber laawng 3 whular sscﬂon without a flaring section. _

15 Figs. 74 and 15 are a cross swtmnal and snd view, - respactivsly, of an
alternative embodimeant of a knob member having an asymmoeuic cross soction, also
with a Iihkim member havibg a tubular section without a ﬂan'ng section.

Fig. 165 an Huswarion of a spmmng laa-' including a handle mambly accam'ing
ta the invantmn. C . '

- 20 ;': - Lika numerals refer 10 like parts tnroughout the several wews of the drawings.
Desailed D - f the Pref { Embodi
The exemplary adubtevbeérihg reel of Fig: 1 used in tha first embédiment of the
present ir)venﬁ'on is a round, mid-sized reel with a 300 meter take-up of, for example,
_ - No.S&fi shing fine. This round reel comprises a reel body 1, a handle assembly 2 for
= .25 spooling disposed on the side of the reel body 1, and a star drag 3 disposed on the
reel body 1 next 10 the handle assembly 2. - The reel body 1 can 'be artached To the
fishing rod F via 1he reel attachlng foor 4.

As shown in Fig. 2. the reel body 1 comprises a frame 5 having 3 pair of Ieft

and right side piates 10 and 11 disposed a specific distance apart, as well as a
30 plurality of finking elements 12 linking the side plates 10 and 11. First cover 13 and



In accordance with another aspect of the present invention, there is

provi ded 25 a handle grip that includes a |linking nenber and a knob
menber. The knob nenber has an outer surface that substantially
conforns to the shape of a human pal m According to a further
aspect of the present invention, there is provided a , handl e grip
that includes a |linking nmenber and a knob nenber. The knob nenber

has a snooth outer surface and defines first, second and third nutually

per pendi cul ar 30 axes that neet at a point of intersection. The knob
menber has a substantially circular cross section
I n each pl ane perpendi cular to the second axis. The cross

-8 -

second cover 14 are artached 1o either side of the frame 5. The frame 5, first cover

13 and second cover 14 preferably are all meral components, whose surfacas have

"been farmed by cumng, however, ather materials and manufactunng methods can

- also be- employed. The pair of side plates 10 and 11 and the wo covers 13 and 14

5 are essenually circular when viewed from the side. The linking elemems 12 are ﬂat-

shaped components formea integrally wrlh both side plates 10 and 11, soc as to

follow the shape of the penmeter of the side plates 10 and 11, and for example, link

one pajr of s;de plates 10 and 11 in three places at the back, bottom and top of the

reel body 1. By linking the side piates 10 and 11.and the pluralltv of lmkmg elements

10 12 in this way, thers Js little risk of deformation, such as bending and the like even

when the reel bogy 1 is subjected 10 a signimicant lead, and- there is also litte
reduction in take-up sfficiency. | '

A reel mounting fo;n__4 is-arrached to the Jower linking element 12. A thumb
rast 17, typically madse of s synthetic resin matsrial, is attached to the back linking

1_5'__ elemaﬁ; 12 So that the reel can be held along with the fishing rod F. As shown in
Fig. 2. the thumb rest 17 is formed so that it touches tha top and bottom of the
linking aleman_t 12, and the back edge of tﬁe thumb rest extends radially outward,
that is to say projects backward from the side plates' 10 and 11. The back edge of
the top face of 17a of the thumb rest 17 slants downward 2s it curves outwardly .

20 m addmon. the !eﬂ edge [bottom of g. 2) and the right edge {rap of Fig. 2) of the

s _ back edgs of the tcp face 17a of the mumb rest 1 7 pro;ects backward 0 a gradually
decreasmg exnent asmt mclmes toward the Ieﬂ:. Tha back panel of the thumb rest 17 '
preferablv has a recrangular shape, where two a:tachmant bolts 18 left and right are
mounted therein with soma distance between them. The thumb rest 17 is removably
" 25  auached va the linking elements 12 by these attachment bols 18.

By providing this thumb rest 17, the fishing rod ¥ can be held reliably along
withlthe reel duriﬁg vertical jigging and the like, by placing, for instance, the thumb
of the feft hand H 'on the thumb rest 17. and clutehing the fishing rod R and the rest
with the ather fingers.



sections decrease in size outward fromthe point of intersection along the
second axi s in either direction. According to still.
anot her aspect of the present invention, there is provided a. 5 handl e
grip including a linking nenber and a knob nenber. The |inking nmenber
extends along a first axis. The knob nenber has a snpboth outer surface, and

defi nes second and third axes, the first, second and third axes
bei ng nmutual |y perpendi cul ar and neeting at a point of intersection.
The knob nenber has a cross section in each pl ane perpendicular to

the second axis that is bounded by at |east a portion of a curve 10

sel ected fromthe group consisting of a conic section and an oval, the
portions defining at |east a portion of the snoboth outer surface of
t he knob. The cross sections decrease in area outward fromthe point
of intersection along the second axis in either direction. The

| ength A of the knob nenber fromthe pofﬁr of I ntersection outward

along the first axis is greater hlwtéﬁel ngt h ﬁ 3£ t he_knob_ 15 nmber
Fromthe poi nt &F PAVETERE: RYiTiar DA TREnPY A foties o crank am 50|
a pr ef er r edngratatatip attackdicrohe sistat end B0N6F tiechaidlsitaift 30 layhaidie piip @bl .
In a specific pr ferreg1e§5$di nt eacg CrLOSS. _section in Iug s_out and
i nner . h!ﬂ"f’?@el?wﬂgé e9-RRoNG ad AR WD S Raf 'eﬁ?a‘begﬂ’ %osé'agﬁ :gérgmt he
third axis ghe éritéfithe crank arfn 2d. aNbbiascimpEdrhparient Bt §s seadhiedtoi the @nhdraend
di rection. T?e out er haré egw se has a sem - Zg 1 not, ~axi s extendj ng
ol ong. the. 1 0 208 s 4% 2ac keoR IBrBRt: SieRRT pemBy 70 R ik A ipdle
t he inner hakp 2H id ps thwblyatashed o nbs cankarmX@=ndi ng al ong the first axis
a lI'ength. B fromthe poi.-nt. of. intersectian. Pref bl y, .length ALiS
greater than | engy cr%m‘ﬁ"s"oaa 1" the ll!ﬂsg?g a%'f'gj’?&fngﬂ th a%ﬁaﬁsb%rs&g?% A, -
| ength B. component exteridingsihttes reslial direaidpoliiomsheé bandlashaft@s apdcisismows a
sem circl e, Wrgall i Addotef Shefaed b Al oyl sl 3ok el St 1R\
rounded endé‘?ﬁﬁ-‘ 5 * _ ?lv arfot ﬁ_er Y& thfeapﬁa'tél Ve en'ioal ment ,dsli:g%e c‘ﬁ%‘gls
secti oM@ i nehdd The hepdiershali 3Q.,cind is removalfly awa¢hedIosbaihandlel shafy 30 dyfa
el l'ipse, angu@y hd@be.portion-that is a triangle or trapezoid. I n
t hi-s.enbodi ment _as wel |, the ends of {he cross sect{ion can be _rounded.
The linking member-27 comprises a wbular secuon 27a continuing from the
basal end 27k, and 1aking up 0% ta shout 70% of the overall length of the linking
member, and a flaring section 27c continuing from the Twbular section 27a, and
16 gradually widening 1o the knob member 28.
' N 'Thé__pnfe_.mpl_a;y 'knot_; member 28 is. as shown in Fig. 4, defines a first axis X,
a second axis Y and 5 third axis Z that are mutually perpendicular and meet at a point
of inzersection. -The axémplary knob member 28 is a synthetic resin compopent:
having a substanually circular section intersacting the second axis Y, and comprises
20 an interiar secton 28a integrally formed with the linking member 27, and an extsrior
section 28b screwed onto the inner side section 28. A "substantially circular” cross
section, as employed herein, denoles a cross section that is. circﬁ__lar or deviates only
-sligptlynfrom circular, ia'nd'ihcludas closed ‘curvas such as circles, ln;ov-ef:centriciw .
ellipses, ovals, and other similar geomerric configurations, as well as similar
25 configurations having tiattensd portions. Preferred substantially circular cross
seclions include ‘closed curves formed from two or more sections of different
curvamwra, such as adjacent half ellipses, and more genorally, cross sections that are
asymmetric in the X-Z plane about the Z axis. The substantially circular section of
the knob member 28, as shown in Fig. 3, is comprised of Two adjacent half ellipses

30 having a common major axis C-C, with different semi-minor axes A and B. The



In a further preferred enbodi nent, each cross section is substantially

circular. 30 At | east one of the length A outward along the first
axis fromthe point of i ntersection, the length B
inward along the first axis fromthe point of intersection, and the
|l engths Clerr] and Clerr] along the third axis fromthe point of

I ntersection in either direction is different fromthe remnaining

| engt hs. Preferably, the cross sections are geonetrically
simlar, that is, differ only by a 5 scal e factor. In an

addi tional preferred enbodi nent, each cross section includes at |east one

-10-
. illustrated cross section decreases in size in proportion to its proximity 1o-the Two
ends of the second axis Y away from the cahtet, while the length A along the first
axis X in the direction away from the point of intersection of the axes, 1.8., away
from the crank arm 2a, as shawn in Fig. 4, is greater than the length B alcng the first
5 axis X from the paint of intersection in the direction of the crank arm. Furthermors,
the length C intersecting the first axis X and the sacond axis Y n the direcvion of the
third axis Z is greater than the length 8.
Where the cross section is not elliptical or circular, the length B can be
detarmined by the following procedure. Fi irst, 3 cross section in the plane of the first
10 and secondg axes (l.e., the X-Y plane) is determmed Next, & curve that extends
between the two ends of the cross section that intersect the second axis Y ana
follows at least a portion of the inner contour of The cross section is defined. This
~ curve iS a conunuous curvs that has no peints of infiection, i.e., doss nor change
fromn positive 1o negative ourvaturs‘ at any point. This curve thus will depart from .the
1 5 = cross section where the cross section has a pomt of mflecnon. Tha distance from the
point of intersection of he first, second and third axes 10 the point at which the
curve ntersects the first axis is aqual 10 length 8. Seo Fig. 5. This procedure is
useful in derl:erm:mng length B when the linking member includes a ﬂarmg secrtion and :
: forms a smgle unit together with the knob member. )
20 . “The exzemal contour 28b of the exemplary knob member 28 in ‘the plane of the
L first axis X and the second axis’ Y is, as shown in Fig. 5, arcuate, havmg a radius R,
centered on the first axis X ar the basal end of. the knod member. Furthermore, the
length L of the knob member 28 along the second axis Y preferably falls within the
. range of about 40 mm To ebour 100 wmm, and prefsrablv 50 mm 1o 80 mm. By
' 25 setting the length. L within such a range, the width of the Standard human palm is
- matched, and itis possible 10 delwer full force. In addivion, as shcwn in Flg. 6. the
doubled value of the length C of the knob member 28 is about 60% 1o abowut 90%
of the length L of the knob member 28 along the second axis Y. and the value
obtained by adding the length A and the length B is also about 50% to about 90%
30 of the lepgth L of the second axis Y.



curved portion and at | east one straight portion. Handl e
assenblies including crank arns and the foregoing handle grips are al so

provi ded. 10 O her objects, features and advant ages of the
present invention will becone apparent to those skilled in the art
fromthe follow ng detailed description. It is to be under st ood,

however, that the detail ed description and specific exanples, while
i ndicating preferred enbodi mnents of the present invention, are given by way

of illustration and not limtation. Many changes and nodifications
Wi thin the scope of 15 the present invention may be made w t hout
departing fromthe spirit thereof, and the I nvention includes all
such nodi fications. Bri ef Desacription of
The Drawi ngs The invention may be nore readily understood by
referring to the acconpanyi ng drawi ngs i n which 20 Fig. 1
|'s an oblique view of a double bearing red-according to a first

enbodi ment of the present invention. Fi 2 is a ¢ross

section frontal Vhewayer seeniamBa Areterbhbis mage of a saft, élasnc materiakisych 3sj 5 5
magni fied Cr AR%nipC LhAAb ikb P s pldferkf) dbfingld inod tiyefl integrated with the
g. 4is atrontal view of the handle grip of Fig. 1.” 25 Fig. 5
is a plan vi bandip gripe2harfdieccayer gseerfon2g praferably covels the enumej gurfageiof Wesi de
ecti onal vi SRRp TadinbPr 27 fluing knop member 28, and eEéber f Buls BORRA of e
grip.- 5 * " knob member 28 (e.g., sbbs‘tanti_auy‘ the 'pnr:ion'outWarq frem the plane defined by. .
' me'séébnd axis Y and the third axis Z). By providing thiSj cover 29, since the handie
grip 2hb is covered by a soft, elastic material, slipping is prevented, a good sensation
is imparted when gripped. stronger, easier gripping is made possible, and the hand
daes not tre easily. ' “ _ ' . -
10 - As shown in'Fig. 3, a continusus through-hole 34 is formed thrm;gh the Bnking
| member 27 and thu knob member 28, ar;q ine opening of tnis__throuéh-hola 341s
stopped by an oil injection éap 35. “
Tha sectional shape of he knab member 28 of the handle grip 2b formed in this
way is designed so that the lsrjgths A and C of the exterior {farther away from the
15 crank arm 2a along tha first axis X and Toward he third axis Z which it intersects) are
larger than the length B of the interior (claser 1o the crank arm along the first axis X),
and i& narfow st the Two ends of the second axis Y than at the cénter_. “Thus, when _
itis gripped, the part of the knob membsr 28 Touching the palm fits the shape of the
palm, and there is no force lost even if the knob member 28 is gripped loasely. Due
20 10 his, it is possible 1o rotate the handle assembly 2 with force aven when gripping
- it [oosely, and the hand does not tire easily from long hours of repetitive bigh-speed
_knob member winding. T
In adéition,. because the external c_oritaur 28b of ihe knob-member 28 is |
) arcuafe. having a radius R, the knob member 28 fits the paim mare comfoitablv.
25 Furthermore, hecause the doubled value of the length C of the knob member 28 is
' 50%-90% of the length L of the knob member _28. alohg the secor_\__d axis Y, and the
 value obrained by adding the length A and the length B is also SO%—SO% of the
length L ajong the second axis Y, fhe lengih of the knob member 28 in the first axis
X and the third axis 2 direr:tions-increases. Since it 1akes on an overall roundness of

30 = shape, it is easy to grip the knob member 28 instantaneously.



-7 - Fig. 8 is a cross sectional view of another enbodi nent

of the inventive handle grip having a semcircular or half
elliptical cross section, with alternative blunt corners shown as
dashed | i nes. Fig. 9 is a cross sectional view of a further
enbodi ment of the inventive handle 5 grip having a conposite cross
section including subsantially circular and trapezoi dal portions.
Fig. 10 is a cross sectional view of an additional enbodi nent of the
i nventive handl e grip having a substantially circular cross section
whi ch includes |inear segnments. 10 Fig. 11 is a cross
sectional view of a nore general enbodi nent of the inventive handl e
grip having a substantially circular cross section. Figs, 12
and 73 are a cross sectional and schematic view, respectively, of an

-12 -

In addition, in the illustrated embodiment the finking member 27 has a tubular
secrion 272 taking up 0%-70% of the total length and a flaring section 27b.that
gradually flares outward from the hnking member 27. Due 1o 1his, the linkihg member
27 continues smoothly Via the tubular section 273 1o the knob member 28, sa that

5 there is no longer any boundary between the knob member 28 and the finking
membef 27 when gnppxng the knob member 28. This allows a goad sensanon 10 be
umpartad 1o the hand of the user no matrer whore it is gﬂpped.

Furmermore when the handle grip 2b is mads from synthetu: resm cantaining
voids, it is possible to design a morse lightweight model. '

.10 ) The knob member support member 28 comprises a grip shaft 41 secured at the
distal end of The crank arm 2a, and exrending along the tirst axis X first bearing 42
disposed between the distal end of the gnp shaft 41 and tha interior of the knob
memper 28 and second axis bearing 43 drsposed between the basal end of the grip
shaft 41 and tha basal end of the lmkmg member 27. The first axis baaring is, for

L1 examble,, a roller bsaring, while the second axis bearing 43 is, for example, a slide
bearing containing a lubricant. In this case, by using a slide bearing for the second
bearing 43, it is pcss;bla e feduce the ourer diameter of the lmkmg member 27.

' The basal end of the gnp shafr 41 is caulked To the aistal end of the crank arm
_____ o 2a. In the knob member suppon: member 2d, since the. handle gnp 2bis supported'

20. ° Dby the two bearings 42 and 43, the handle grip 2b rotates smoothly even during high-
speed rotation of the handle shaft 30 by the handle grip 2b, making mgh-speed take-
up easy. ' '

As shown in Flg 2, a spool 15 is rotatably dlsposed between xhe pau' of side

. plates 10 and 11. A level wmd mechamsm 16 for evenly.winding tha fishmg line is
25 disposed between the pair of side plates 10 and 11, and next ta the spool 15.

| A first rotation transmission mechanism 20 for delivering torque 1o the spool

15 from the handle assembly 2, and a clutch mechanism 21 provided within ihe first

rotatian transmission mechanism 20, are disposed within the second cover 14 and

outside the sida plate 11. The first rotation ransmission mechanism 20 contains a

30 rotation control structure 22 for regulating Yorque when torque is delivered in reverse



alternative enbodi mrent of a knob nenber having an oval cross section and a

I i nki ng menber having a tubular section without a flaring section.
15 Figs. 14 and 15 are a cross sectional and and view,
respectively, of an alternative enbodi mrent of a knob nenber having
an asymmetric cross section, also with a linking nenber having a
tubal ar section wthout a flaring section. Fig. 16 is an
illustration of a spinning reel including a handle assenbly according

to the invention. 20 Li ke nunerals refer to |like parts throughout
the several views of the draw ngs. Det ai | ed
Description of the Preferred Enbodi nents The exenpl ary

doubl e-bearing reel of Fig. 1 used in the first enbodi nent of the

present invention is a round, md-sized reel with a 300 neter take-tp of,
for exanpl e, No. 5 fishing line._qRis round reel conprises a reel
body 1, a handle assenbly 2 for 25 spool i ng di sposed on the side of the

reel body 1froWe&psolalr5 Ihe ﬁndé%ﬂﬁﬂﬁl @ hRdivon, a cehﬁﬁbgﬁl%ke]s&% to
t he handl e 3%% %’él The reg body e?n be attached to
fishing rod®t 16} SORFRng e shaoh 4R W "’Ihofé?" rowates in the d'reﬂ-%lemnmmwhem g.

2, the reel l.ﬂwchydﬁpm&m ﬂﬁﬁfén&r ©of aiERside & 100 afd B&ebofl rdiiidn uansm.ss.éﬁd
di s osed a specific distance apart, as we as

ri ght side 6‘& f\es. 102%ng
a 30 - pl uMEFPEYSH ¥i ﬂ'ver' Prdhe Sorssions of e Fﬂ%°'s1§et°pﬂ'&ﬁ davel yvindd 11.
First @overmbdhanisi 16 is disposed within the first cover 13, and outside the side plate 10.

A spool shaft 25 is fixed in the center of the spool 15. The spool shaft 25 i is
rotatably supporisd by the.covers 13 and 14 \na the shaft boarmgs 26,
The ﬁrst rotation transrmssnon mechamsm 20 compyisas a handle shafi 30 ﬂxed
at one end thereof 1o the handle assembly 2:a main gear 31 connected 10 one end
10 - of the handie shafz 30 via the rotation conuol stucture 22; and a pinion gear 32 that
: msshss widy the maip gear 31.
The handle shaft 30 is disposed parallel 1o the spool sharz 25, and one end
' thereof i is rotatably supporied by the side plate 11. Itis possmla 0 lmk the main gear
31 o ona end of he handle shaft 30 through the rotation control structure 22 so
15 thar the two former elamonts do not undergo relative rotaoon. Under such a
constitution, the torque from the handle assembly 2 can ba dlracUy delivered ro the
spool 15 when the clutch mechsanism 21 is turned on.
The clutch mechanism 21 comprises a tubular pinion gear 32 slidably attached
| _ 10 The parimeter of the spool shaft 25; an engagmg groovs 32a disposed along part
N 20 of the pmmn gear 32; and a pin 33 dusposed onthe spool shaft 25, - By causmg the
' pinion gear 32 to slsde along the spool shaft 25, so that the engagmg groova 32ais
engaged by the pin 33, knob membar power is delwered from the spool shaf‘t 25 and
the pinion gear 32. This condition .'S callad- “clurch in.” Wirth the engaging groove
-323 and the pin 33 disepg_aged, no knob member power is delivered from the spooi
25 .; shaft 25 and the pinion gear 32. This candition is called "clutch ouwt.” With The
~ clutch out, the spool’ 15 rotates freely. The pinion gear 32 is urged towards the
direction in which the engaging groove 32a_ and the pin 33 engage. tl';at is 1o say,
clutch in mode, by means of an urging means (not shown). This clutoh mechanism
21 is operared 1o take our the clurch by the clutch lever & (Fig. 1) protruding
30 diagonally upward from the back section of the second cover 14.



second cover 14 are attached to either side of the frame 5. The frame 5,
first cover 13 and second cover 14 preferably are all netal
conponent s, whose surfaces have been formed by cutting; however,
other materials and manufacturing nethods can al so be enployed. The
pair of side plates 10 and 11 and the two covers 13 and 14 5 are
essentially circular when viewed fromthe side. The linking elenents 12 are
flat- shaped conponents forned integrally with both side plates 10
and 11, so as to foll ow the shape of the perineter of the side
plates 10 and 11, and, for exanple, link one pair of side plates 10
and 11 in three places at the back, bottomand top of the reel body
1. By linking the side plates 10 and 11 and the plurality of |inking
el ements 10 12 in this way, there is little risk of deformation, such as
bendi ng and the |i ke even when tF?_reel body 1 is subjected to a
significant load, and there Is also |ittlé reduction in take-up
ef ficiency nount i f oot. ttached to the

F 9y

l'i nki ng el enment ' "E2OTRULA, r%“m? STICHIe <1 £y '§?)‘°1 @af BRSO3 WRYS ST Wtelr c
resin mat ermalhamsm 40, tveltitie dildves this dahdia khdft 8@ o gptadie only i me&rlrbcﬁan spridrat
2. the. t nulBer BEF ey 1 8RO piishom 70,15 eheinda et il 58 BAPB RIS ¢ e
o opposition to rotation in the direction of the line draw of the spool; and a pawl-type
5 ratchet mechanism 60 for allowing the handle shaft 30 o rotate only in the diraction
: of line take-up. _ | ' |
To prevent the reversal of tha handie shaft 3Q (rotational in the direction of the
iine let ouD it is possible td provide only the ratchet mechanism 60, omﬁiing the one-
way clutch meghanish 40. However, it Takes considerable time-for the ratcher
10°-  mechanism 60 1o execure the motions of engaging and disengaging its ratchet pawl
from the ratchst tooth. In order to execure the swift, smooth reversal prevention
motion required of fishing, it is preferable 1o use the aforementioned one-way clurch
mechanism 40, and effective 1o impase on the ratchet mechanism 60 any excessive
farce which the one-way clutch mechanism is unable 1o handle.
15 ' . _Following is a descnpﬂnn of the reo} motion during use of the fishing reel.
' When releasmg the ftshlng line, tha clutch mechamsm 21 ls switched off by the
clutch lever 6. ms allows the spool 15 to rotare freely in the direction of the line
- relsase, drawn out due 10 the weight of the )ig. so that the fishing fine i is released
_ from the spopol 15. When 1he jig reaches the ocean floor, the handle assembiy 2 is
: 20 rota‘:ed in the' dll’BCTlOn of the §i ine retrieval, and vemcal Juggmg beglns. ‘When the
handle shaft 2 begms rotatmg in 1he direcrion of the lme retrmVal ivis switched 1o
'c!utch in mode by the clutch return mechamsm (not shownl
Dunng verncal jigging, the back end {not shown) of the fishing rod F is held
botween the laft arm and side, the thumb of the left hand H is placed on the thumb
25 .. rast 17 fixed on the back of the reel body 1, the fishing rod F i is held with the reel by
-~ the other fingars, the f‘ shmg rod Fis jEﬂC&d by the left hand, whnle the nght hand
“grasps the handle gnp 2b of the handle assembly 2, and htgh~speed rotation of the
handle shaft 30 is repeated. _
When 1he handle assembly 2 is rotated in the direction of the line retrieval ., The
30 rotation of the handle assembly 2 is ransmitted directly from tha handle shaft 30 of



i nking el enent 12, and the back edge of the thunb rest extends radially
out war d, that is to say projects backward fromthe side plates 10
and 11. The back edge of the top face of 17a of the thunb rest 17
slants downward as it curves outwardly. 20 In addition, the |eft edge
[bottomof Fig. 2) and the right edge (top of Fig. 2) of the back
edge of the top face | 7a of the thunb rest 17 projects backward to a
gradual |y decreasing extent as it inclines toward the left. The back
panel of the thunb rest 17 preferably has a rectangul ar shape, where
two attachnent bolts 18 left and right are nmounted therein with sone
di stance between them The thunb rest 17 is renovably 25 attached to the
| i nki ng el enents 12 by these attachnent bolts 18. By providing
this thunb rest 17, the fishing rod F can be held reliably al ong

with the reel during vertical jigging apg_the Iike, by placing, for

I nstance, the thunb of the left hand H on the thunb rest 17, and

clutching theniddbadmibRf2 B #MimbiAGeaRS1 via the one-Walr BlutdHmBERisch 4005 -
the drag mechaniam 50. Since the clutch rﬁachanism 2lison ddﬁng _Ihis Time, the
rotation of the main Qear 31 is transmitted from the piﬁion gear 32 10 the spool 15,
and the fishing hne is reeled in. Because rotatlon at shis Ilme is m the durecnon of line
S remeval at this time, itis permitted by the one-way clutch mechanism 40 and the
ratchet mechanism 60, ' o '
Because the knob member 28 of the handle: gnp Zb s molded into the
aforemen'uoned form, the outer side section 28 of the knob mamber 28 which comes
into contact with ths paim fits the shape of the palm when gripped, and allows high-
10 spead rotat:on with sutficient force even if tha knob member 28 is. gnpped loosely.
o Next, whan. e fishing line Is reeles out, for axample, Dy being pulled by a fish,
the rotation of the spool 15 is ransmitied o the main gear 31 and on 10 the handle
shaft 30 and the one-way clutch mechanism 40 via tha drag mechanismn 50. The
reverse rotation of the handie shaft 30 is stopped by th'e ‘ane-way ciutch mechanism
15 40. if the pull of me fish praves to be weak, the spaol 15 does not rotate ‘and the
ﬁshmg line is not let out. When the pull of the fish grows stronger and the rotation
of 'che spaot 16 increasss, the transmitted rotatlonal powaer exceeds the set rotation
resistance of the drag mechamsm 50, whereupon the drag mechanism bsgms 1o ship,
and the spool 15 side conraining me main gear 31 begins to rotate. During this ti}ne,
'~ 20" resistance, that is to say, dragging force from the drag mechanism 50 is cons:antly
- applied to the spool 15. '
" As shown m Fig. 7, itis possible o0 prowde a knob member suppor: member 2d
" on the distal end of the crank arm 2a. This knob member ‘Support member 2d
_ mcludes 3 handie grip 2b comprising, for example. a grip shaft 41 fixed by insert
25 moldmg, and first and second axis bearings.42 and 43 which rotatably support the
grip shaft 41. The two bearings 42 and 43 are both roller bearings. A sphenical
section 36 is formed on the distal end of the crank arm 2a, on which there is a
through-hole 44 along the first axas X. Thera are twa roller bearings 42 and 43 on
both sides of this through-hole 44. No cover sections are provided in this



- 9- As shown in Fig. 1 and Fig. 2, the handle assenbly 2
conprises a crank arm 2a nonrot atably attached to the distal end
30a of the handle shaft 30. A handle grip 2b is rotatably attached
about a first axis X, which is parallel to the handle shaft 30, to .
the end of the crank arm 2a. A bal anci ng conponent 2c is attached to the
other end 5 of the crank arm 2a. Knob nenber support nenber 2d (Fig. 3)

al l ows the handl e grip 2b To be rotatably attached to the crank arm
2a. The crank arm2a in the illustrated enbodinment is a flac
bar - shaped net al conponent extending in the radial direction from
the handl e shaft 30, and as shown in Fig. 2, it is nonrotatably

engaged by a chanfered section 30b forned at the distal 10 end of the
handl e shaft 30, and is renovably attached to the handl e shaft 30 by a
fixing nut 30c. The |inking nenber 27 conprises a tubular
section 27a continuing fromthe Ssal and 27b, and taking up 0%to

about 70% of the overall |length of the |inkin ) aring
section 27cembpdimRDE: nfyren thchl%' SFﬁB‘tﬂsa?"‘?é%‘f"?%’n Q%hand'ggﬂﬁ?b “%3‘9’ a 3&1{;

wi deni ng toeﬁﬁ}elymcbbsml&heﬁca&w.al The "exenpl ary knob nenber 28
I's, as showm in Fig. 4, defines a first

athirdaxis Z !’ha‘P alfemanye EIRGPANE hafr é‘hlcﬂ' bafe r%%tagzﬁ%ﬁ;&%?ﬁ%hicx and

of intersecl,RAnatinRIIES mabar.ye;kmmmrmsr is28hé knab nyemdeetm 8 solid iefement
conponent havi ng a substanti al | F’?%l ar _sectio %rsectl t he

second Baxi s havinga@rejerfng ek paytion- I, ?1?'5' et B PR Mg
formed W' t h 21e ol dyiikdmoh) BB rathver thdrla adbitart sRiction.

The instant invention alsa provides a handle grip which is useful with a variety

of handle assemblies. Tha handle grip includes a linking member and a knob member.

o The linking member can be a tubutar sectlon, with or WIthout a ﬂanng section, ‘and
10 o can he an element that is separate from the knob member or part of a single umt

e whlch mclud::s bmh the tinking msniber ana the Knob. membar- The knob member

raferably has at least 3 smoaoth outer surface, with which the palm of the user

comes into contact, and defines first, second and third mutually perpendicular axes

meeting at a point of intsrsectibn' “The knob member has a subsramially circular

15 'cross sectlon in each plane perpenducular 1o vhe second axis, on elther side of the

point of lntal’sactlon. The cross sections decrease in size outward ftom the paint of
intorsection along the second axxs. : _
These substannauy circular cross sections again can bs defined by circles,
ellipsss, ovals or other similar closed curves, which can also include oha or more
20 - | strmght segments. such -as secnon 2c shown in Fig.-10." Preferably, if straight
' . sections are used, the n'ansmons between the straight and curved secnons are blunt
lor rounded, in orgser 1o increase comfort 1o the user. _ )

Preferablv, the first axis lies in a plane of symmetry ‘of the gnp, such that cross

sectians are identical on ejther side thereof. _

25 More gsnerally, the instant invention provid_es a handle grip thax includes a
finking member and a knob member. The knob member has at least a smooth outer
surface and defines first, second and third axes as described abova. Preferably,-the
linking member extends along the first axis. The knob member has a cross section
in each plane perpendicular 1o the second axis that is beunded by at least a portion

30 of a curve selected from the group consisting of a conic section (i.e., circles, ellipses,



section 28b screwed onto the inner side section 28. A "substantiall y

circul ar"

Cross section, as enployed herein, denotes a cross sec

that is circular or deviates only slightly fromcircular, and

i ncl udes cl osed curves such as circles, |oweccentricity el lipse
and other simlar geonetric configurations, as well as simlar 2
configurations having flattened portions. Preferred substantially circu

oval s,

Cross

sections include closed curves forned fromtwo or nore

sections of different curvature, such as adjacent half ellipses,
nore generally, cross sections that are asymmetric in the X-Z pl
about the Z axis. The substantially circular section of t he knob
menber 28, as shown in Fig. 3, is conprised of two adjacent half ellips

30
B. The

: 0

having a common major axis CGC, with different seni-mninor axes

10

15

25

30
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parabolas and hyperbolas) and an oval. The curved portions define at least a portion
of the smooth outer surface. The cross sections decrease in area Outward along the
second axis on ercher side of the point of intersection of the three axes, roducing to
260 at the point of intersection of the outer surface of the knob member with the
second axis. o o

Preferably, the crass sections are geomstrically similar, that i Is, d|ff3f only by a
scale facyor. _ln the altemnatve, the cross sections can var_v in geomerric ¢°ﬂf|90l’3_b°n
ounward aiang the second axis, either symmeouically of esymmetically. In tha former
aiternative, the knob element can, possess a plane of symmetry within which the first
axis Iiéé. Symmertrical configurations afford incroased comfort to the user.

The cress sections can have a wids range of configuratluns. Useful cross
sectnons include, \mthout limitation, circles, ullipses, ovals, 5“"813""3"‘/ circular or

elllpncal cross secncns (n.e., cross sections which deviate 10 a small degrse from

perfect circles or eilipses by having, for cxample, straight portions), as well as

composite configurations such as adjacent half ellipses sharing a common major axis
as described above and illustrated in Fig. 4. Other configurations within tha scopse
of the invention include semicircies, as illustraved in Fig. 8 {with lengths A and C

being equal} and half ellipses. Such cross sections can have straight s:das. as shown

tion
S,
5
| ar

and
ane

es

A and

in Fig. 8. In a preferred alresnative embodiment, the straight and curved pomons of

the cross sections meet, not_at sharp angles, but in blunt or curved sections in order
10 afford increased comfort 1o the user. For oxample, blunt sections 2f are shown
as dashed lines in Fig. 8.

' Other alternative cross sectional configurations include combinavions of portions
of circles, ellipées erc. and portions defined by straight edges, such as triangles or
trapezoids (see Fig. 9). Again, the straight and curved portions preferably are
conpected by blunt or curved portions 1o afford increased user comfort.

A more general substantially circular cross section, shown in Fig. 11, defines
lengths A, B, C, and C,. Each of these Jengths can be the same or different. When
all lengths are the samea, the cross section is a circle {all lengths being radii of the
circle); when A = B and G, = C,, the cross section is an ellipse; when A » B and C,



Il lustrated cross section decreases in size in proportion to its proximty

to the two ends of the second axis Y away fromthe center, while
the length A along the first axis X in the direction away fromthe
poi nt of intersection of the axes, i.e., away fromthe crank arm

2a, as shown in Fig. 4, is greater than the length B along the first 5
axis X fromthe point of intersection in the direction of the crank arm

Furt her nore, the length Cintersecting the first axis X and the
second axis Y in the direction of the third axis Z is greater than
the length B. Where the cross section is not elliptical or
circular, the length B can be determ ned by the follow ng
procedure. First, a cross section in the plane of the first 10 and

second axes (i.e., the X-Y plane) is determ ned. Next, a curve that extends
bet ween the two ends of the cross section that intersect the second axis Y
and follows at | east a portion of 18 ne inner contour of the cross

section is defined. This curve i s c nt J1 Rus C t hat ._has no
et oot S o Eotihisros ection e fRAcbakR Aa 4 Snd Whas sRel et BtTgrent,
negative cur vy &oSs &ctidhYs SPivebular BlrSubstavifing b:mew drbssiagedibh, Advidtirg Rarkd

cross section where the cross section has a point of inflection. The
di stance fr offuerrireularity as e, yanougdengibeidier I 8/9¢Aet PIIEFIS &X¥e&econd and

third axes to thepaghéntive wﬂm@l};ﬁ&ﬁxus generally fitludesi dkribSMekbet Btatassdn
axis is equal to length B. See 5. This Procedure IS useful in

det ér ni n? ng I%Fﬁjtsh"‘i?cm‘ﬁ Wé‘q"i"ﬂ RPirEnbEr theeas ot apuman pal®- sect i on and

forms a single Upgs, tRBBRAYHS Mtsbtiath i KRRRati R BAbedididnt of a handle §NB 102b
external contour 28b of the exe)g)l ary knob nenber 28 |n t he pl'ane of the

first axis XPamips h&nel @amberyd ‘F”f’s‘" a6l craswFectionagd asfinking. member J2A7 ng

a radius R pgavin ,,m,%ggo,pyugmﬂuﬁgs}e&hs X at the basal end of the
knob menber. Furf her nor e, ength L of the knob nenber_ 28 al ong

the second axis Y@} éﬁfﬂf’y’ 5 &FP!F%P‘EW%%’"”“’“’“’" of 3 hgadigrig#Agb b mm
t o aboujp 100 3 Bsydihetit &b Haniber 228 With aXdbiler fifking member 227.

in wne 3sforementioned embodiments, the handle ‘assembly of the present

~invention was attached ta the round double-bearing reel, But this nand[é assembly of
the present invention can be applied 10 other embodiments of ail varieties of fishing
reels, such as double hearing reels, spmmng resls, single bearing reels and the like.
18 In pamcular, the crank arm need not be a flat element that is perpendicular 1o the
handle shaft but can also be an angled element that extends outwardly from the
- handle shaﬁ: at an oblique angle on ana ar both sides of the handls shaft. Such
embodtmem:s are useful, for example, in spmmng ‘reels, For axamplo, inFig. 16 a
 Spinning reel includes a reel body 307 and an obliquely angled handle assambly 302
20 . with a knob member 302b as described hersin.” I addition, it may be applied 10 3

" crank arm havmg a handie grip on both sides.
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addi ti on

setting the length L within such a range, the width of the standard
human palmis mat ched, and it is possible to deliver. full farce..

, as shown in Fig. 6, the doubl ed val ue of
t he knob menber 28 is about 50%to about 90% of th "E im ﬁ! '"I
knob nmenber 28 along the second axis Y, and the val ue

adding the length A and the l.ength B.is_also_about 50%to about 90% 30

of the length L of the second axis Y. The

section 29 preferably is TiadBeetHas Beca®Eplace®! astic material such as

cover

10

15 -
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What is claimed is:

1. Ahandle assembly adapted To be atrached 10 a distal énd of 3 handle shaft of
a fishing reel. " . :
- sasd handle assembly compnsmg ) )

(a) a crank arm whlch is nonrotatably attachable o saul dxstal end of sacd
handle shaft and extands outwardly from said handle. shaf‘t, said crank arm havmg a
distal end, and

{b) a handle grip having an outer surface and compnsmg _

i) alinking member connected: 19 said distal end of said- crank arm. and
mounted rotatably about a first a:_ns that s parallel L sa_ld_ nandle s,haft..
said linking member projecting along said firsi: axis from said distal end of
said crank arm, said finking member having a basal end and a distal end,
and |
{iil a knob memper having a substantially circular cross section, said
'knob member extending from said distal end of said linking member in

~ bath directions along a second axis that intersects said first axis and is
perpendicular 1o said handle shaft so as to intersect said éecond axis,

whersein |

)  said subsrantially circular cross section of said knob member decreases

in radial size measured from said secand axis proceedmg outward from.
‘the point of mtersecnon of said fwrst axis and sa:d second Axis,

i) the: lsngth A of said knab member from said pomt of mtersactuon along

said fn'sr axis in the direction away from said crank arm is greater than

_ the lsngth B from said point of ‘intersaction along said first axis in the
direction towards said erank arm, and "

i) the lengths C of said knob membor from said point of intersectian in sach

direction along a Third axis that intersects and is perpendicular 1o said first
axis and said second axis are greater than said langth B.




Actimer[err] and the like, and is preferably formed in two 1 ayers-—

integrated with the handl e grip 2b. The cover sectli””,ﬂ
covers the entire surface of the | i nki ng menber 27 llm m i"l
menber 28, and at |east the outer portion of the 5 knob rreFrbelr

(e.g., substantially the portion outward fromthe plane defined by
the second axis Y and the third axis Z). By providing this cover 29, since

t he handl e grip 2b is covered by a soft, elastic naterial sl i ppi ng
is prevented, a good sensation is inparted mhen lhg% §E#8Qﬁ$&
easier gripping is made possible, and the hand ElJQﬁDeas'-%
10 As shown in Fig. 3, a continuous through- h

t hrough the |inking menber 27 and the knob nenber 28, and the
opening of this through-hole 34 is stopped by an oil injection cap
35. The sectional shape ofi&m&knob menber 28 of. the handl e
grip 2b fornmed in this way is designed so that the lengths A and C

of the extesiory d18Ls 2 uhhe first
axi s X and towar J‘ a?{% thir ai‘?’??%ﬁrﬁhs dal %@é}ﬁg@hﬁﬁa\%&.g{a. ﬁger
than the | emgmbeshas an tater sidergostionf baving:n motwnmmrraatcuatemmpg ahhe:afsl rst

axis X), a:ﬁ?msa&méréd aﬁrssa%&tax&%at&%namﬁngﬁ glﬁée FRAby P ka2l

the center. I's gripped, er

t ouchi ng t heecopldmxksts t he shape of the - pal m and there is no force
| ost even'if the knob nenber 28 is gripped |oosely. Due 20 tothis, it
is possible to rotate the handl e assenbly 2 with force even when gri ppi ng
it | oosel y, 3andAthrndiraassetidy forat fishingreehas I:ljnrn‘ncd)nm ¢|amg1 hnhEre;mchenamhl tive

hi gh- d d t b
e exber nal %5 AEBRnERER it Bl eon s i naye 4o Am Ve B0 RS 00

radius R the knob nember 28 fits the pal mnore com‘ortably 25

Further mor eq. DeaiRgIe!hgeBNIoP S 16PlriiTpal as! HmleR I hify £lulefiin & N

28 is - 0% 90% of thelen
axi's Y, andsaifhiength A andgaid lengsh B0t seid Kopb membey ist equtal tm@cmtﬂaﬁdtd #moutengt h

B is al so 5886004l 1ehdi L of sala xhsaatéandaraloaagaid&csaaenﬂ axis Y, the

Iength of t he -knob member 28 in the first axrs .

6. A handle assembly for a fishing reel as claimad in Clanm 3 wherein the value
obtained by doubling said Iength C of said knob member is equal to about 50% 10
about 90% of gajd length L.

€. A handle assembly for a fishing reel as claimed in claim 1 wherein said Imkmg
member has an averall length and compnses _ |
i)  a tubular section comprising 0%-70% of said overall lengm of saud !mkmg
. mernber and extending from said basat end, and
-5 _ ()  a flaring section continuous with said whbular section and gradually flaring
outward 1o join with said knob member.

7. A handle assambly for a fishing reel as claimed in claim 1 wherein the outer

surface of at least sald knob member of saxd handle grip is covered with a sof,
elasyic marerial.

8. A handle assembly for a fishing reel as cJaimed in claim 1 further comprising (¢)

a knob member support member for rotatable mountlng of the handle shaft ta the

This Sheet Has Been Rep
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X and the third axis Z directions increases. Since it takes on an overal
roundness of 30 shape, it is easy to grip the knob nenber-28-

i_nitz?nt aneously. In addiction, in the illustrated errum,'wmunﬁmm M' n9

menber 27 has a tubul ar section 27a taking up 0% 70% df thesto

| ength and a flaring section 27b that gradually flares outward from
the |inking nmenber 27. Due to this, the linking member 27 continues
snoothly via the tubular section 27a to the knob nenber 28, so.-that I‘jg

there is no |onger any boundary between the knob nmenber ASIBAERTHEAT Pﬁ&i n
REPLACED

-21-

3. A handle assembly for a fishing reel as claimed in claim 8 wherein said knob
member support member comprises .
0] a grip shaft fixed at the basal end thereof to the distal end of the crank
arm and extending along the Tirst axis, )
5. Gi)  a first beanng disposed between said distal end of said grip shaft and an
inner side of said knob member, and : ' ' :
(i} 3 second bearing disposed between said basal end of said grip shaft and

said basal end of said linking member.

30. A handle gnp compnsmg a linking member and a knob member, Sald knob
rnember having an outer surfaue that subscanually conforims 1o Tthe shape of a human
paim. -'

11. A handie grip as claimed in claim 10 wherein said linking member and said kneb
member ara formed as a single unit.

12. A handle assembly adap':ed 1o bae attached to a dlstal end of a handie. sh'aft of

a fvsnmg reel said handla assembly compnsmg 3. crank arm'and a handle grip as
ctaumed m claim 10. '

- 13. A, handle gnp compnsmg _
L a Jinking mamber, and : .

{b} . 2 knob member having a smooth outer Surface said- knob membsr defining.

first, second and third mutvally perpendicular axes- that meet at a point of
5  inersection, said knob member having a substantially circular cross section in sach
' plane perpendicular 1o said second axis, said substantially circular cross sactions
decreasing in size outward from said paint of intersection along said second axis in
either girection, wherein the length A of said knob member from’ said point af
intersection ourtward along sald first axis is greater than the length B of said knaob
10 member from said point of intersection inward dlong said first axis.

reet Has Been Replaced

R



menber 27 when gripping the knob nmenber 28. This allows. a good sensation to
be inparted to the hand of the user no matter wh Lt ri pped.
Furthernore, when the handle grip 2b is made from synth mﬂua‘ﬂﬁj’l ”lli) u
cont ai ni ng voids, it is possible to design a nor e
10 The knob nenber support nenber 2d conprises a grip shaft 41
secured at the distal end of the crank arm 2a, and extendi ng al ong
the first axis X first bearing 42 di sposed between the distal end of
the grip shaft 41 and the interior of the knob menber 28, and second
axi s bearing 43 di sposed between the basal end of the grip- -Shaft—24]
and the basal end of the |[inking nmenber 27. The first aX|$HbéaH1¥¥4%BLw%r
15 exanple, a roller bearing, while the second axis lbeari &

exanpl e, a slide beari ng containing a |ubricant. In this case, by
using a slide bearing for the second bearlng 43, is possible to
reduce the outer diameter of the |inking frenber The basa

end of the |p I ank

2a. In the Amsné rgﬁi’udg%ﬁ'?‘% *ﬁn‘g%'rrh dwﬁm(a s%.g ’ﬁ?e& ﬁ %ﬁ&%rﬁ%

support ed Zﬁom sdid poine of woeisectiomgjong aid rbird axis i greldzandhan gad per&_hh IB)t ates
snoot hly even during high- speed rotation of the handle shaft 30 by
the handl e grip 2b, making hi gh-speed take- up easy. As
shown in Fi 85. 2A mareipoatip 85 climsedimtiaish I 30whaebeshid &t sveads liésanrmpranefofSI de
pl ates 10 a%é% A level wi nd nmechanism 16 for evenly w nding-the fishing
line-is 25 srBosed between the pair of side plates 10 and 1 1, and next
to the spool 15 A first rotation transm ssion nechani sm 20

For et SLaRg BN b LEIRRER I ciaim 13 WiierGh ¥id MRk ek Be PR h Bt 2"
tr ans(T SS ihoandrmmtalmhsmuli Galdasr:moofihsqmsretbrmchmmaidl encte muﬂd:ue (% La CErHY |

tsi 1 j 1. T t 1 20
contai ns. a S AR b nolittes ieBiertioh B 99 ArrERRY adf At 5k IhRhen

torque i:s delahedefived hy seiddirseand second axes.

17. A bandie grip as claimad in clsim 13 wherain the length L fror;u said point of
intersection along said second axis is about 40 mm 10 about 100 mm.

18. A handle grip as claimed in claim 13 wherein the sum of said Jength A and said
_ length .B is equal to ab,out_'SO% to about 20% of the length L from said peint of
“jntersecrion alon_g said second axis. ' '

. '_ 19. A handle grip as claimed in claim 18 wherein the value obtained by doubling the
length C of said knob membor from said point of intersection along said th:rd axis is
equal to abnut 50% 1o abaut 90% of said Iength L.

.20. A'h.andle' assembly adapted to be atrached 1o a distal end of a‘handle shaft of
a fishing reel, said handle assembly comprising a crank am_l'and a handle grip as
~ claimed in claim 13. | '

This Sheet Hag Been R,
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-13 - fromthe spool 15 to the handl e assenbly 2.7I'n--additi.an, a

centrifugal brake system 23 for controlling the sr | ch
freely rotates in the direction letting out the I “ﬂ,’ I Hm
in the center of the side plate 10, and a second rotation transm

mechani sm 24 for delivering the rotations of the spool 15 to the |evel W nd

5 mechani sm 16 is disposed within the first cover 13, and outside the
side plate 10. A spool shaft 25 is fixed in the center of the
spool 15. The spool shaft 25 is rotatably supported by the covers
13 and 14 via the shaft bearings 26. The first rotation
transm ssi on nmechani sm 20 conprises a handl e shaft 30 fixed at one

end thereof to the handl e assenbly 2; a nmain gear 31 connected to one end
10 of the handle shaft 30 via the rotation control sUTHGEUL@sE95AstEN |
pi ni on gear 32 that _ REPLACED

-23 -

21. A handle grip comprising

@ a linki__ng merﬁ_ber, and
(b} a knob member having a émooth owuter surface, said knob member defining
first, second and third axes, said first, second and third axes being mutually
5 . perpendicular and meeting' at a point of intersaction, wherein said knob member has
| a Lross _se_c:tibn in éach plane perpendicular 10 said second axis That is bounded by at
lpast a pértion of a curve selected from the group consisting of a conic secrion and
an oval, said portions defining at least a portion of said smoorﬁ outer sufface. said"
cross sections having a length B from said point of imtersection inward along said first
10 8xi;9 and a length C from said point of intorsection along said third axis which are
differant from each other, 5aid cross-sections decreasing in area outward from said

point of intersecron along said second axis in either direction. '

22. A handie grip as claimed in claim 21 wherein each sad cross section is
substantially circular.

23. A handle grip as claimed in claim 21 wherein each said cross section is
substantially elfiptical.

24. A handle grip as claimed in claim"2.1 wherein each said cross section is
comprised of ouer and inner hajf ellipses having a common méjor. axis extending
along said third axis 3 length C from said paint of intersection in either diraction, said
outer half ellipse having a semi-minor axis extending along said first axis a length A
5 from said point of intersection, sa_id inner half ellipse having a '-semi—mit'-\or axis

exfénding along said first éxis alength B from said point of intersection.
25. A handle grip as claimed in clasm 24 wherein length A is greater than length B.

26. A handle grip as claimed in claim 24 wherein length C js greater than length B.

This Sheet Has Been Replaced




meshes with the main gear 31. The handl e shaft 30 is di sposed
parallel to the spool shaft 25, and one end t her | S rotatably
supported by the side plate 11. It is possible to link t m] W)mﬂ

31 to one end of the handle shaft 30 through the rot atio [mu"”re
22 so 15 that the two former el enments do not undergo rel atlve ot &t'1 en.
Under such a constitution, the torque fromthe handl e assenbly 2
can be directly delivered to the spool 15 when the clutch nechani sm
21 is turned on. The clutch nmechani sm 21 conprises a tubular

pi ni on gear 32 slidably attached to the perineter of the spool

shaft 25; an engagi ng groove 32a di sposed al ong part 20 T SHEETHAS REEN
gear 32; and a pin 33 disposed on the spool shaft 25. By qausi n§EPI&ED

pi nion gear 32 to slide along the spool shaft 25, so that the engagl ng

groove 32a is engaged by the pin 33, knob nenber power is delivered
fromthe spool shaft 25 and thepgpinion gear 32. This condition is
called "clutch in." Wth the engagi ng groove 32a and the pin 33

di sengaged, 10 K%Qhaxérgﬁp% RIS in ichid Sl WRERR {5PBckE Se&AOL admicircidlal t 25

and the pinion gear his condition is called "clutch out™ Wth the
clutch out 3@?1@‘*‘3?5%9’19‘4’6’("&( es freely. The pinion gear 32 is urged

towards the dlrectlon in which the engaglng groove 32a and the pin
33 engage, that is to sa clutch in nod %/ nmeans  of "an_ur.gi ng
nmeans (not %?rovﬁ)"anq*ﬂﬁgpeFﬁlaﬁ?Pq‘FBGWéle%M’he‘e‘“ sa"’ﬂ" LI65Hap &3 E‘Ef"?'bsepaﬂfe out

the cl utch Byobkdepsribh Sledrad aomné brdlp cohsiifd of disBhichele, 2 WHIPARIW!3nd
upward fromthe back secti-on of the second cover 14.
a half oval and an inner partion selected from the group cohnsisting of a mangle and

3 trapezo;d. '

29. A handle grip as claimed i claim 21 wherein each said cross secton is
substantiaslly circular, and whersin length A outward alang said first axis from said
" point of intersection, Jength B inwerd along said first. wxis from suid poinz of
mtersecuon, and lengths C, end C, along said third axis- from sald pamt of

5 mtersacnon in aither dlrsc'tlon, respsctively, are the sams or dlffarem:

30. A handle grip as claimed in clasim 21 wherein said cross sections are

geometrically similar.

- 31. A handie grip as claimed in claim 21 wherein said cfoss section includes at least

one curved portion apd at least one swaight porrion.

32. A handle grip as claimed- in claim 21 wherain said linking member has 3 basal
end, and wherein said smooth outer surface of said knéb member has a radius R
extending from the point of intersection of said first axis and said basal end in the
plane deﬁh_e.d by said first and second axes.

33. A handle grip as claimed in claim 21 wherein said linking member is

substantially tubuiar along substantially its entire length.

34. A handle grip as claimed in claim 21 wherein said linking member includes a

tubular section and a flaring section that connects to said knob member.

Sheet Has Been Replaced
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- 14- The rotation control structure 22 conprises a
roll er-type one-way cl utch mechani sm 40, which- aI I'ows the handl e

nggt rrggh;(r)u g(r)r;[ ggef gpl gpiplny;[ 23 gi ggft: g\r)e?)f 01'E hgr aki ng fo M\mm‘“m\\'mm‘“
opposition to rotation in the direction of the line draw df fhe' spool and

a paw -type 5 rat chet mechanism 60 for allow ng the handl e shaft 30 to
rotate only in the direction of line take-up. To
prevert the reversal of the handle shaft 30 (rotational in the direction of
t he line let out) it is possible to provide only the ratchet
mechani sm 60, omtting the one- way clutch nmechani sm 40. However,
it takes considerable tinme for the ratchet 10 mechani sm 60 to execute

the notions of engaging and di sengaging its ratchet paw 1 EN
ratchet tooth. In order to execute the swift, snooth revef gglbﬁgﬁggﬁékﬁ
notion required of fishing, it is preferable to use the ai

one-way clutch mechani sm 40, and effective to inpose on the ratchet
mechani sm 60 any excessive

-25._

35. A handle assembly adapied 1o be attached 10 a distal end of a handle shaft of
a fishing reel. sajd handle assembly compnsmg a crank arm and a handla grip as
claimed in claym 21.

This Shee,
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force which the one-way clutch nechanismis unable to handle. 15
Following is a "d'eé"'é’"f"i ption of "the reel notion during use of the fishing

reel . s%l eﬁ5| ng t he f| shing line, the clutch nechanism 21 is
swi tched of f by ‘s ect Has Be lever 6. This allows the spool 15 to
rotate freely in t m, u the l'ine rel ease, drawn out due
to the weight of t the fishing line is rel eased from
t he spool 15. Wen the jlg reaches the ogean floor, the handl e assenbly 2
is 20 rotated in the direction of the line retrieval, amtyELITEalAs pEEN
j1ggi ng begins. \Wen the handl e shaft 2 begins rothating jdy heep
direction of the line retrieval, it is switched to ﬁlut\,h... mode
by the clutch return nmechani sm (not shown). During verti cal

jigging, the back end (not shown) of the fishing rod F is held
between the left armand side, the thunb of the left hand His placed on
the thunb 25 rest 17 fixed on the back of the reel body 1, the fishing

rod Fis held with the r eHANIIE ASSEMBLY (FOR 1SheNG fReger s, the fishing rod F

is jerked by the left hand, while the right hand grasps the handle
grip 2b of the handl e assenbly 2. and hi gh-speed rotation of the

handl e shaft 30 is repeated. . Wien the handl e assenbly 2 is
rotated in the direction of the line retrieval ,-the 30 rotation of the

handl..é"assérrbl y 2 is transmtted directly fromthe handl e shaft 30 of
Abstract _ _

A handle assembly for a fishing rel includes a crank arm and a handle grip.

The handle gfip incjudes a linking mamber and a knob member having a smooth outer
surface. The knob member defines f:rsr, second and third axes that are mutua!ly
perpendlcular and meer at a point of i mtersecnon and has a cross section in. each
plane perpendlcular 10 the second axis that is bounded by at least & portion of a curve
seiscted fram the group consisting of a cbnic section.and an oval. The portions
-define at least a portion of the smooth outer surf?ce of the knob member. The eross
sactions decresse in srea outward from the point of intersection along the second
axis in either direction. The inventive handie assembly subsiantially conforms 1o the
shape of a human palm, and enables a user to rapidly wind the knob member over an

exrended period of time without causing the user's hand to tire easily.
(Fig. 3)




the handl e assenbly 2 to the main gear 31 via the one-way cl utch nmechani sm

40 and the drag nmechani sm 50. Since the clutch nmechanism 21 is on
during this tine, the rotation of the main gear 31 is transmtted
fromthe pinion gear 32 to the spool 15, and the fishing line is

reeled in. Because rotation at this tine is in the direction of line 5
retrieval at this tinme, it is permtted by the one-way clutch mechani sm 40

and t he rat chet nechani sm 60. Because t he knob nenber
28 of the handle grip 2b is nolded into the aforenmentioned form the
outer side section 28 of the knob nenber 28 which cones into cont act

wth the palmfits the shape of the pajmowhen gripped, and allows high- 10
speed rotation with sufficient force even i-f the knob menber 28 is gripped

| oosely. Next, when the fIShIng line is reeled out, for
exanmpl-e, by belng pul l ed by a fISh ‘The rotation of the spool 15 is
transmtted to the nein gear 31, and on -to the handle ~ . shaft 30 and
t he one-way clutch mechanism 40 via t )g nechani sm 50. The
reverse"[QIatlon of ‘the handl e, shaft 'S "st'opped by the one-way clutch
mechani sm: 15 . 40, I'f the pu[l of the fish proves to be weak, the spdol
15 does.'net rotate and the : fishing line is not let out. \Wen the
pul | of the fish grows stronger and the rotation - of tthe spool 16

|ncreases the transmtted rotational pome1oexceeds-the set rotation
13 .




resi stance of the drag nmechani sm 50, whereupon the drag nechani sm begins to
slip, and the spool 15 side containing the nmain gear 31 begins to
rotate. During this tine, 20 resi stance, that is to say, dragging force
fromthe drag mechanism50 is constantly applied to the spool 15.

As shown in Fig. 7, it is possible to provide a knob nenber support nenber
2d on the distal end of the crank arm 2a. This knob nenber support
menber 2d i ncludes a handle grip 2b conprising, for exanple, a grip
shaft .41 fixed by insert 25 nol di ng/1end first and second axis
bearings. 42 and 43 which rotarably support the grip shaft 41. The
two bearings 42 and 43 are both roller. bearings. A spherical section
36 is formed on the distal end of thgﬁﬁ?ﬁﬁk'arn12a; on which there is a

t hrough=hol e 44 along the first axis X. There are two roll-er bearings 42

and 43 on. bot h si des <df odrhi s tlough-hol e 44. No&o_ver sections are
provided in this o 4 Q 2 - o~ :
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enbodi nent. When no cover sections are provided, the handle grip 2b can be
made entirely of a soft elastic material. In an
alternative enbodi nent, shaft 41 can be forned as parts of a one-piece
unit that includes knob nenber 27. That is, the knob nenber is a solid

el ement 5 having a projecting shaft portion. In this enbodi nent, section
27a of knob nenber 27 is a cylindrical section rather than a tubul ar
section. The instant invention also provides a handle grip
which is useful with a variety of/1andl e assenblies. The handle grip
includes a |inking nenber and a knob nenber. : The |inking nenber can
be a tubular section, with or without a flaring section, and 10 ‘can be

an element - that is separate fromthe knob migwseP or part of a single unit
whi ch includes: both the |inking nmenber and the knob nenmber. The knob menber
preferably has-at |east a snooth outer surface, with which the palmof the-

user - comes into contact, and defines firrSt sysecond and third .
mut ual | y per pendi cul ar axes meet | Bt ja«ol nt of intersection. The
knob nenber -has a substantially circular 1 ross section in each plane
per pendi cul ar to the second axis, on eggh t t he “poi nt of
intersection. The cross sections %%c% a bugrd fromthe point of
intersection along the secoag aguﬁ substantial ly
circul ar. cross. sections agai ans ®s, .~ . ellipses,
oval s or .ot her-"si.m | ar...cl ose : RS qeT ¢l ude one of nore 20
strai ght “segnent.s, such as % - gyl Sy BEeNdl).  Preferably, -if
straight -~ _ 7 sections. are/ of weeh.the. strai ght
and curved sections.are bl untfd 279 arged, ‘order."to increase’
confort to the user. - - reef er , |t he rst axis lies in a
pl ane of .symetry of the-grip, such thaf2 S ' .

Figure 4




sections are identical on either side thereof. 25 More generally,
the instant invention provides a handle grip that includes a
| i nki ng menber and a knob nmenber. The knob nenber has at | east a snpoth

out er surface and defines first, second and third axes as descri bed
above. Preferably, the | i nki ng menber extends along the first axis.
The knob nmenber has a cross section in each plane perpendicular to
the second axis that is bounded by at |east a portion 30 of a curve
selected fromthe group consisting of a conic section (i.e., circles,

el l'i pses, . a T -
17 - ' par abol as and hyperbolasflg%d an oval. The curved portions

define at |east a portion

Figure 5
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of the snooth outer surface. The cross sections decrease in area outward

al ong the second axis on either side of the point of intersection
of the three axes, reducing to zero at the point of intersection of
the outer surface of the knob nenmber with the 5 second axi s.
Preferably, the cross sections are geonetrically simlar, that is, differ
only by a scale factor. In the alternative, the cross sections can
vary in geonetric configuration outward al ong the second axi s,
either symmetrically or asymetrically. In the forner alternative,
t he knob el ement can possess a pl ane of mretry within which the first 10
axis lies. Symmetrical configurations éyaﬁrd i ncreased confort to the user.
The cross sections can have a w de range of configurations. Useful cross
sections include, without limtation, circles, ellipses, ovals,
substantially circular or elliptical cross sections (i.e., cCross
sections which deviate to a snmall .degree from- perfect circles or
elllpses by having, for exanple, straight portions), as well as 15
conmposi te configurations:such-as adjacent half ellipses. sharing a common

maj or- axi s =" as described above and illustrated in"Fig. 4. Oher

configurations within the- scope . .of+ the invention include

semicircles, as..illustrated in Fig. 8 (mnth 1 engths -A and C bei ng

equal ) -and half elllpses Such cross sectigns_can have straight sides, as
A yve embodi nent, the

strai ght and curved portions of 20
sharp angl es, but iggdlunt or cuahed
i ncreased conf. orsg 0 tda userz.?Fol
as dashed |Iﬁ§?mL {|. 3 _
configuratia ' 8y
elli pses, eIC,'ﬁﬁ'
25 tr apezog & 1"’»1-1-- :
preferably ar e\NSET<-13homns

pbstantially circul ar

i ncreased user Q?‘ﬂﬂ pl
cross section, s Fig.f 11, : s A B, (Jerr] and
Cerr]. Each of es‘ en62ﬁ§:cgp78e (He e " diff frent. Wen

‘ectgggs neet not at

to afford
g}tIOHS 2f are shown
at | ve cross sectional

' circles,

h as trlangles or
"Urved portions

shown:~ - in Fig. 8. In a preferréi’g

FIGURE 7



all lengths are the sane, the cross section is a circle (all |engths being
radii of the 30 circle); when A =B and Cerr] = (err], the cross
section is an ellipse; when A =B and ([err]

Clerr], the cross section is as described in Fig. 4; and when each Iength

i's different the cross section is an |rregular but substantially
circular cross section, deviating from true circularity as the
various lengths differ to a greater or 4 ggser extent. The

inventive handle grip thus generally includes a knob nenber that has an 5
outer surface that substantially conforn§ to the shape of a human palm

e
2{7
|H—
4
|
o

ge—
e thadkedhe
t
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Figs. 12 and 13 illustrate an alternative enbodi nent of a handle grip 102b
havi ng a knob nenber 128 with an oval cross section and a |inking nenber

127 havi ng a tubul ar section but no flaring section. In
Figs. 14 and 15, another alternative enbodi ment of a handle grip 202b has
10 an asymmetric knob nmenber 228 with a tubular |inking nenber 227

In tne af orenenti oned enbodi nents, the handl e assenbly of the present
i nvention was attached to the round doubl e-bearing reel, but this handle

assenbl y of The present invention can be applied to other

enbodi nents of all varieties of fishing reels, such as double
bearing reels, spinning reels, single Bé¥ing reels and the like. 15 I n
particular, the crank armneed not be a flat element that is perpendicul ar
to the handl e shaft, but can al so be an angl ed el enment that extends
outwardly fromthe handl e shaft at an oblique angle on one or both
sides of the handl e shaft. Such enbodi nents are useful, for exanple,
in spinning reels. For exanple, in Fig. 16 a spi nni ng reel includes

a reel body 301 and an obliquely angl ed handl e assenbly 302 20 with a
knob nmenber 302b as deecribed therein. In addition, it nmay be applied to a
crank arm having a handle grip on both sides.

REPLACEMENT SHEET -19-
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What is clainmed is: 1. A handl e assenbly adapted to be attached to a
distal end of a handle shaft of a fishing reel, said handle assenbly

conpri si ng (a) a crank armwhich is nonrotatably attachable to
said distal end of said handle shaft and extends outwardly from
said handl e shaft, said crank arm having a distal end, and (b)
a handle grip having an outer surface and conpri sing (i)

a linking nenber connected to said distal end of said crank arm and nount ed
rotatably about a first axis that is parallel to said handle shaft, said

| 'i nki ng menber gr?jecting along said first axis from
said distal end of said crank arm /1 sai d |inking
menber having a basal end and a distal end, and. (i) a

knob menber having a substantially circular cross section, said knob
menber extending fromsaid distal end of said |linking nenber in both
directions along a second axis that intersects said first axis and is

per pendi cul ar to said handl e shaft, wherein (1)
said substantially circular cross section of said knob nenber decreases in
radi al size neasured from said second axis proceed[gg outward fromthe

poi nt ' of intersection of sard first axis and said
second axi s, ' (ii) the length A gf isaid knob nmenber from
said point of intersection along said oy first axis in
the direction away (Qﬁkgﬁcicrank ar’ #5 gr Ié( than the length

B fromsaid point of Tntersection along said f\irjst axis in the direction

towards - - sai d chank arg 128iii)
the | engths Cof. saird knob nenber -fromygaid rsection in each
direction along'a third axis interse : ndi ew-ar.teksai d
first . L N : 1 : - e — .

) - wo— o —

—— [~ 2.
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axi s and said second axis are greater than said | ength B. 2. A handl e

assenbly for a fishing reel as clained in claiml wherein said knob nenber

has an outer side portion having a contour that is arcuate in shape and has
a radius centered on said first axis and extending in the plane defined by

said first and second axes.

-20- 3. A handl e assenbly for a fishing reel as claimed in claiml
wherein the length L of said knob nmenber along said second axis is about 40
mmto about 100 nm 4, A handl e assenbly for a fishing reel as clained

in claiml wherein the sumof said | en®/MA and said | ength B of said knob
menber is equal to about 50%to about 90% of the length L of said knob
menber al ong said second axis.

202.)

FIGURE 15




5. A handl e assenbly for a fishing reel as clainmed in claim3 wherein
t he val ue obtai ned by doubling said length C of said knob nenber is equal

to about 50%to about 90% of said length L. 6. A handl e assenbly for a
fishing reel as clainmed in claim1 wherein said |inking nmenber has an
overall length and conprises (1) a tubul ar section conprising

0% 70% of said overall |length of said |inking nenber and
extending fromsaid basal end, and (1) a flaring section
continuous with said tubular section and gradually flaring outward to

join with said knob nmenber. 7. A handl e assenbly for a fishing reel as
claimed in claim1 wherein the outer sdPf¥e of at |east said knob nenber
of said handle grip is covered with a soft, elastic material. 8. A

handl e assenbly for a fishing reel as clained in claim1 further conprising
(c) a knob nenber support menber for rotatable nounting of the handl e shaft

to the crank arm 9. A handl e assenbly for-a fishing reel as clai ned
in claim8 wherein sai.d knob nenber support nenber conprises (1)

a grip shaft-fixed at the basal end thereof to the distal end of the crank
arm and extending along the first axis, (i) a first

beari ng di sposed between said dist
si de of sai d knob ne

rip shaft and an i nner




-21- : (i) -a second bearding-di sposed between said basal end of sai d

St | 1] I I

surface,l sai d knob ngnifer def1 Al ng

a knob nmenber hav sou
first, second and third nutually perpendicul arl gxeg 3 At 7mBft |at
a- point of intersection, said knob menber havijnd a substanti aljl y

circular cross section in each plane perqendi cul ar to saild _ _ :
second awhst,is Slainédssbstantially circul ar cross sections decr easi ng in size
outward from sai d point of intersection along said second axrs
in either direction, wherein the |ength A‘Jd At of said knob member
from sai ol € a hhdd}d %f‘t' a fishing ree

gr eat or 9 PObanle b BPREHEAT SIS 04 9001 50 Fdd B v o,

i nt er seceiddandlpagseqbly comprising 3l ong sai d f| rst axi s.

« (2) a crank arm which is nonrotatably attachable to said distal end of said handle shaft and

extends outwardly from said handle shaft, said crank arm having a distal end,
o o -
(b) a handle grip having an outer surface and comprising
(i) a linking member connected to said distal end of said crank arm and mounted
rotatably about a first axis that is parallel to said handle shaft, said linking
member projecting along said first axis from said distal end of said crank arm,
said linking member having a bésal end and a distal end, and
(i)  aknob member having a substantially circular cross section, said knob
member extending from said distal end of said linking member in both
directions along a second axis that intersects said first axis and is
perpendicular to said handle shaft,
wherein
() said substantially circular cross section of said knob member decreases in
radial size measured from sﬁid second axis proceeding outward from the point
of intersection of said first axis and said second axis,
(i)  the length A of said knob member from said point of intersection along said
first axis in the direction away from said crank arm is greater than the length
B from said point of intersection along said first axis in the direction towards
said crank arm, and -
(iif)  the lengths C of said knob member from said point of intersection in each
direction along a third axis that intersects and is perpendicular to said first

axis and said second axis are greater than said length B.

2. A handle assembly for a fishing reel as claimed in claim 1 wherein said knob member has an
outer side portion having a contour that is arcuate in shape and has a radius centered on said first

axis and extending in the plane defined by said first and second axes.
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11. A handle grip as clalrredln claim 10 wherein th

g1 S5t
knob menmber from said mm’ ”'ﬂum tion aldn PEEEA@M&N r&HEB@'I g
greater than said | ength B. ﬂ“ﬁ"mgrlp as ql ginmed 1 ncrat 1(
wherein said first aX|sI|eS|napa symetry. J323A’U@t’¢?§ﬂ aip
as clainmed in claim 10 wherein said |i nk| ng nmenber hag3 @ basal en and
wherein said snooth outer surface of sai-d knob nenber |has—a ratits
extending fromthe poi nt of int@bsection of saild first axis and sai d
basal end in the plane defined by said first and second axes: 4,

of 1 nt s oot REARIE sttt b ar s et wfde oA s BBORR00

rrm 1 emberalbiidldSenld Rxid $s ol 4T8Emithakdu@i 00 . Wherein the sum of said

length A and said length Bis equal to about 50%to about 90% of the
| ength L fromsaid point of intersection along said second axis.
<4 A handle assembly for a fishing reel as claimed in claim 1 wherein the sum of said length A

and said length B of said knob member is equal to about 50% to about 90% of the length L of said

knob member along said second axis.

5. A handle assembly for a fishing reel as claimed in claim 3 wherein the value obtained by

doubling said length C of said knob member is equal to about 50% to about 90% of said length L.

6. A handle assembly for a fishing reel as claimed in claim ! wherein said linking member has
an overall length and comprises
(1) a tubular section comprising 0%-70% of said overall length of said linking member
and extending from said basal end, and
(ii)  a flaring section continuous with said tubular section and gradually flaring outward to

Join with said knob member.

7. A handle assembly for a fishing reel as claimed in claim 1 wherein the outer surface of at

least said knob member of said handle grip is covered with a soft, elastic material.

8. A handle assembly for a fishing reel as claimed in claim 1 further comprising (c) a knob

member support member for rotatable mounting of the handle shaft to the crank arm.

9. A handle assembly for a fishing reel as claimed in claim 8 wherein said knob member
support member comprises
() a grip shaft fixed at the basal end thereof to the distal end of the crank arm and
extending along the first axis,
(i)  a first bearing disposed between said distal end of said grip shaft and an inner side of

said knob member, and
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-22- 16. A handle grip as n claimis wher gi REPIACFanre
obt ai ned by doubling the Iengt ﬂl&j’ﬁ ' "M"m d knob ﬂbeﬁ:f{"ﬂ:-lw SHEE
poi nt of intersection along sai qual tg ab(;élw%

to about 90% of said length L. A handl®e grip ag ¢l & <081 af m 10
I n conbination with a crank arm mhereby sai d handl e grip and gajd
crank armforma handl e assenbly adapted to be attache¢l to a distal end pf
a handl e shaft of a fishing regl- 18. A handte—er+p—conpri sing
(a) a linki ng@iiyrendsetond bearing dispatedl between said bispl endlafedid gEprbieaft dnd\smd@aﬂl snoot h
outer surface, sau@ Eno .menber defining first, second and third
axes, said first,®§& linkipe MAMPY: axes being nutual |y perpendicul ar and
neeting at a point of intersection, wherein said knob nenber has a cross
section_in each pl ane perpendlcular to said second axis that is
bounded By aﬁ*P%Q%gnﬁuﬁﬂﬂpFﬁn of a curve sel ected fromthe group
consi s{ing ofy) 3 1mRRLmeafet, | ON and an oval, said portlons defining

at least a portion of said snooth outer surface sai d cross sections having

a length B f#sm sai d point of |ntersection inmard al ong said
first axis | | ong
oo e v o gl Gl Tl Bk st e PG B5L 2000

decreasi ng i n andthirdoufealls Pﬁrpotrdlmrdxmhawneotatlampmt géimerssﬂltml sairknndi d

second axis in member having a substantially circular cross section in each plane perpendicular to said

second axis, said substantially circular cross sections decreasing in size outward from
said point of intersection along said second axis in either direction, wherein the length A
of said knob member from said point of intersection outward along said first axis is
greater than the length B of said knob member from said point of intersection inward

along said first axis.

11. A handle grip as claimed in claim 10 wherein the length C of said knob member from said

point of intersection along said third axis greater than said length B.
12. A handle grip as claimed in claim 10 wherein said first axis lies in a plane of symmetry.

13. A handle grip as claimed in claim 10 wherein said linking member has a basal end, and
wherein said smooth outer surface of said knob member has a radius R extending from the
point of intersection of said first axis and said basal end in the plane defined by said first and

second axes.

14. A handle grip as claimed in claim 10 wherein the length L from said point of intersection

along said second axis is about 40 mm to about 100 mm.

15. Ahandle grip as claimed in claim 10 wherein the sum of said length A and said length B is
equal to about 50% to about 90% of the length L from said point of intersection along said

second axis.

[ AMENDED _SHEET




ei ther direction. 19. A handl'e gri'p as- clalned in claim218 wherein each

said cross section is substanti

clained in claim 18 wherein eacﬁmmm,lmnn@ﬁ [ on | sAs Bﬁgg@%gﬁléﬁy;;mi j

elliptical.

cross section is conprised of outer and i nner halif
common nmaj or axis extending along said third axis a | endt
said point of intersection in either dipection, said outjer
havi ng a seni-

-23-

nor axi s _extending along .said first, axi Ao
said poitt of haﬁlﬂlﬁg%aql%wed gglym 15 wherein the yalue ghipined by ﬁw@nﬁgk? lepgthyC of

21. A handle grip a5 d ai* ifA claimi§

°'} PRG8 it 09

hal f _elljpse

sem - m Nor  agi ke nfitheN o |s£8 Yoeb fnfelse&ilondng sdid kIFRGK iBeduaPi® about 50%
said point of intersection.

-

17.

18.

19.

20.

21.

to about 90% of said length L.

A handle grip as claimed in claim 10 in combination with a crank arm, whereby said handle
grip and said crank arm form a handle assembly adapted to be attached to a distal end of a
handle shaft of a fishing reel.

A handle grip comprising

(a) a linking member,

and

(b) a knob member having a smooth outer surface, said knob member defining first, second
and third axes, said first, second and third axes being mutually perpendicular and
meeting at a point of intersection, wherein said knob member has a cross section in each
plane perpendicular to said second axis that is bounded by at least a portion of a curve
selected from the group consisting of a conic section and an oval, said portions defining
at Jeast a portion of said smooth outer surface, said cross sections having a length B from
said point of intersection inward along said first axis and a length C from said point of
intersection along said third axis which are different from each other, said cross-sections
decreasing in area outward from said point of intersection along said second axis in

either direction.
A handle grip as claimed in claim 18 wherein each said cross section is substantially circular.

A handle grip as claimed in claim 18 wherein each said cross section is substantially

elliptical.

A handle grip as claimed in claim 18 wherein each said cross section is comprised of outer
and inner half ellipses having a common major axis extending along said third axis a length

C from said point of intersection in either direction, said outer half ellipse having a semi-

| AMENDED _SHEET




22. A handle grip as clainmed in ¢claim2t wherein | engt éb‘rp?; tﬁ@t t\-han

| ength B. 23. A handle grlp m ﬂ aim21 wh nnt $
greater than | ength B. “mm ﬂum IIW]H Iclai med {i ] claim 18 vvhe ei n
said cross section is sel ect ed ftonfthe drodp * corsi|st 2 BgAdE 2001
semcircle, a half ellipse or a half oval. 25. A handlle grip as claijmd

in claim18 wherein said cross section is conprised of gn outer
portion selected fromthe group consisting of a semicircle, a half ellips
and a hal T oxalorald extending ane{g daf Bkt R LY aeﬂo@&;a@&i ,ﬁwmtagec%m@m
consisting of a triangle and a trapezoi d. '?1 grip as clained
in claim18 wnerhalfellinge havdeg ajsemlwgorsaé@t%@ndmg al@nm'atubﬁtsr am yleagth&uframn,
and wherein La‘?:]i‘g&nt(ﬁ @%g@lgﬁl along said first axis fromsaid point of

ngt

i ntersection inward along said first axis fromsaid point

of intersection, and | engt hs C[ err] and (Jerr] along said third axis
f t t I th
[rom seiad, POyl ehPhenaRehyNabARGh 1okl Mo BERRGRM ) ¥, 212 e

wherein said cross sections are geonetrically simlar.
23. A handle grip as claimed in claim 21 wherein length C is greater than length B.

24. A handle grip as claimed in claim 18 wherein said cross section is selected from the group

consisting of a semicircle, a half ellipse or a half oval.

25. A handle grip as claimed in claim 18 wherein said cross section is comprised of an outer
portion selected from the group consisting of a semicircle, a half ellipse and a half oval and

an inner portion selected from the group consisting of a triangle and a trapezoid.

26.  Ahandle grip as claimed in claim 18 wherein each said cross section is substantially circular,
and wherein length A outward along said first axis from said point of intersection, length B
inward along said first axis from said point of intersection, and lengths C; and C, along said
third axis from said point of intersection in either direction, respectively, are the same or

different.
27. A handle grip as claimed in claim 18 wherein said cross sections are geometrically similar.

28. A handle grip as claimed in claim 18 wherein said cross section includes at least one curved

portion and at least one straight portion.

29.  Ahandle grip as claimed in claim 18 wherein said linking member has a basal end, and
wherein said smooth outer surface of said knob member has a radius R extending from the
point of intersection of said first axis and said basal end in the plane defined by said first and

~

second axes.
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28. A handle grip as clained in'claim 18 wherein said cross section
i ncl udes at | east one curved , d at | east qne.straight
porti on. 29. A handl e grl J"mlml”gmwm"mpl aim 18 whe eRE‘PLS\@ENiENT I‘B‘HEIW

menber has a basal end, and ¢ Wwhetein said snoot h ouff er—str-face—of
sai d knob nenber has a radius R extending fromthe P« an
intersection of said first axis and said- basal end in thejpl a%scé‘f’?’rzég’
said first and second axes. -24-

-24- 3030. A hanid gripgssicirirasd @lchiinmadd wheret saidiink&gwhentet (5 sagd
IS substantl ong substanti aI ly its erd

31. A handl Cé‘ggfflﬁ’sga“égﬁ%’lt%‘frwé%le?;#‘ claim 18 wherein said |inking menber

i ncl udes a tubul ar section and a flaring section that connects to

sai d knob menber
. A handle grip as claimed in claim 18 wherein said linking member includes a tubular section

< and a flaring section that connects to said knob member.

32, Ahandle grip as claimed in claim 18 in combination with a crank arm, whefel;y said handle
grip and said crank arm form a handle assembly adapted to be attached to a distal end of a
handle shaft of a fishing reel.
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32. A handle grip as clainmed in claim18 in conbination with a crank arm

ada 0 be attached to a distal ¢nd of a handl e shaft of a
fishi eel .

WneM| d harREARCH REP@R&I‘M Applidation Hol9885131-br m a handl e assenbly

TEXT OF THE ABSTRACT

HANDLE ASSEMBLY FOR FISHING REEL

A handle assembly for a fishing reel includes a crank arm (2a) and a handle grip (2b). The
handle grip includes a linking member and a knob member having a smooth outer surface.
The knob member defines first (x), second (y) and third axes that are mutually perpendicular
and meet at a point of intersection, and has a cross section in each plane perpendicular to the
second axis that is bounded by at least a portion of a curve selected from the group consisting
of a conic section and an oval. The portions define at least a portion of the smooth outer
surface of the knob member. The cross sections decrease in area outward from the point of
intersection along the second axis in either direction. The inventive handle assembly
substantially conforms to the shape of a human palm, and enables a user to rapidly wind the
knob member over an extended period of time without causing the user's hand to tire easily.

C-  Fig3
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