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HANDLE ASSEMBLY FOR FISHING REEL

Eigld of the Invention

The present invantion relates 10 a handle assembly of a flshmg reel, and n

pamcular 10 a fxshnng reel handle assembly positioned at the dnstal end of the handla '

shaft of the fishmg reel.. - : .

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
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
support 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
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. '

In vertical jiééing, 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
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knob member must furthermore be designéd so that the action of forcefully reehing
in at high speed all day will not ure out the hand easily. "

However, because the knob member of The aforementioned conventional T-
shaped handle assembly is cyhndrical in sl';ape, when gnpped a gap is left between
it and the palm; so that unless the knob member is gripped_tight_ly. it s noT possible
10 rotate the han.dle assembly with force. Gripping the knap niembor lightly causes
the wrist 1o clench as well, and it becomes dsffucult Yo rotate the handle assembly at
high speed Therefore, the repea‘led action of rapidly wandmg the knob member over
an extended period of tima causes the hand 10 tire.

A need exists for a handle assembly for a fishing reel which will not cause the
hand to tire essily from the ropeated acrion of rapidly w:ndlng the knob member over
an extended period. of time. ' _

Summary of the Preferred Embodiments -

In accordance with one aspect of the p(éént i;lve_ntiqn._ there is provided a
handle assembly adapted 1o be artached o the distal end of the handle shaft. The
handle a§sembly:"includ_es_ a crank arm and a handle grip. - The crank am is

.honrotarably a;_tachable' tothe distal end of the handle shaft, and extends outwardly

from the handie shaft. ‘The erank Srm_ has a distal end. The handle grip has an outer
Surfaca and -includas a lihking ménibér and a knab member. The linking member is
connected to-the distal end of the crank arm and is mounted roratably 3bout a first
axis that is parallel to the handle shaft. The lmkmg member pro;ects along the first

-axig 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

-end of the’ Imkmg membar in both directions along a second axis that. antersects the

first axis and is perpendicular 1o the handle 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

than the length B from the point of intersecrion slong the first axis in the diractian
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towards the crank arm. The lengths C of the knob member from the point of
intersecrion i sach direction along a third axis that intersacts. and 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
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 thud axis which it

' mtersectsl s Iarger than tha.inner side {closer 1o tho cranlt arm- along the first axis), .

and narrows away from the center towards the two ends of ‘l:he sacond axXis, so that
when it is gripped, the part of the knob member touching the palm fits the shaps of
rhe 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 assambly with force even when gripping
it loosely, and the hand does nox trre aasily from Iong hours of reperitive hngh—speed i
knob member wmdmg. - _ _ .

Ina preferred embodiment, the knob me’mber has 'an outer sida portion having
3 comour thar. is arcuate in shapa, having a radius (R) cantered on the f‘rsr 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 rs arcuats.

n another preferred embodiment, the length L of the knob member along the
second axis 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 1o the knob member. - o )

According to another preferred embommam. the sum of the length ‘A and the

"length B of the knob member is about 50% to about 90% of the length L. In this

embodiment, the knob takes on an overall Toundness of shape, so that no martter
which direction the knob member is facing it is easy to grip instantaneously. In
addition, it is an even closer fit for the palm, thus making it easy ta apply forcs even
when gripped {oosely.
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In an;ather preferred embodiment, tha value obtained by doubling the length C
of the knob member is equal 10 about 50% 1o abour 90% of the tength L. In this
embodument, tho di ametar of the knob member faang the third axas mcreases, mahng
it easier 10 grlp forcefully. '

Preferably, the linking member of the handle gnp comprcsos a tubular section
comprising 0% to 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.

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 preferred embodiment, the handle assembly further includes a knob member
suppore member for rptatablé mounting of the handie shaft 1o the crank arm.

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
grip shaft and he basal end of the lmkmg member, In this embodoment, smce The

"__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
a handle gnp that incjudes a Imkmg member and a knob member. The knob member

* has an gut_er surface that subsrantially conforms to the shape of a huma_n palm.

Accbh:l_ing to a further aspect of the ..pre§anz invention, tere is provided a
handle grip that includes a linking member and a knob member. The knob member
has a smooth outer surface and defines first, second and thitd murtuajly perpendicular

axes thar meet at a point of interssction. The knob member has 3 substantally
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circular cross- sectlon in each plane perpendicular 1o the second axcs. The cross
sections decrease in size outward from the point of i mte:secuon along the second axis
n_either dlrectuon.

According 1o st.ll another aspect of the present invention, there is pravided a.
handle gnp including. a lmkmg member and a knob member. The linking member
extends along a fert axss. - The knob msmber has a smooth ou:er surface, and defines

“second and third axes tha first, second and third axes being mutuallv perpend;cular

and mesting at a.point of intersection. The knob- member has 3 cross: section in each
plane perpendicular 10 tha second axis that is bounded by at least a portion of a curve
selectad from the ‘group consjsting 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

. secuons decrease in area outward from the point of mtarsec‘non along the second

axis in either dnrecncm. The.length A of the knob membes from the point of
intersection outward élong the first axis is greater than rhe length B of the knob
mamber from the point of intersection inward along the first axis.

Ina prefarr'ed'embodiment, the cross sections are suibstariﬁallv elliptical.

na specific preferred embodcment, 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 inersection in either direction. The outer half ellipse has a semi-

minor axis extending along the first axis a length A from the point of infersection, and

from the point of intersection. Preferably, length A is greater than la;\gth B. Also
preferably, length C is greater than length B.

In akernative embodiments, the cross section is a semu:lrc!e, a half ellipse or 3
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 crass section can be rounded.

In a further preferred embodiment, each cross section is substantially circular.

At loast one of the length A outward along the first axis from the point of
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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 15, d-ffer only by a
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 '

Other objecis, 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
the pr&sent invention may be made without dapamng from the spirit thareof, and the
invention includes all such modifications.

The invention may be more readdy understood by rafamng o the accampanying
drawmgs in whxch _ o .

' ﬁg. | |s an obligue v:ew of a double hearing reel accordmg 0 3 ﬁrst
embodlment of the present invention. - N

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

Fig. 5 is a plan view of the handle grip qf Fig. 1

Fig. 6 is a side view of the handle gri;;\_ 'of'Fig. 1.

Fig- 7 is a cross sectional view of an alternative embodiment bf the inventive
handle grip-
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Fig. 8 is a cross sectional view of anoﬂxer embodiment of the inventive handle
grip having a semmrcular or. half eliiptical cross sectlon, wrl:h altarnanve blunt. corners
shown as dashed lines. . .

Fg 9 is a cross sectional view ofa further embodiment of ‘the inventive handle
gnp havmg 3 composite Cross section including substantially circular and trapezoidal
portions. |

Fig. 10 is a cross sectional view of an additional emquimam of the inventive
handle grip having a ‘substantially circular: cross section which_ includes linear
segments. . ' " o

Fig. 11 is a cross sectional view of 3 mﬁre general embodimént of the inventive
hbandie grip having a substahtiauy curculaf 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 a wubular sscﬂon without. a flaring section.

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. 16 is an Bustration of a spmmng laa-' including a handle mambly accarding

L ta the invention.

- 20°

30

Like numerals refer 10 like parts tnroughout the several wews of The drawings.
The exemplary double-bearing reel of Fig: 1 used in the first smbodimens of the
present ir)venﬁ'on is a round, mid-sized reel with a 300 meter take-up of, for example,
No. & fi shing fine. This round reel comprises a reel body 1, a handle assembly 2 for
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 resl body 1 comprises a frame 5 having a pair of left
and right side piates 10 and 11 disposed a specific distance apart, as well as a
plurality of finking elements 12 linking the side plates 10 and 11. First cover 13 and
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second cover 14 are attached 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

are essenually circular when viewed from the side. The linking el_lemems 12 are flar-
shaped components formea integrally With both side plates 10 and 11, so aé 10
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 linking.elements
12 in this way, thers Js little risk of defotmat_ion, 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
elemaﬁ; 12 So that the reel can be held along with ths 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 element 12, and the back edge of tﬁe thumb rest extends radially outward,
Hhat Is 1o say hrojects 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 .

In addmon. the !eﬂ edge [bottom of g. 2) and the right edge {rap of Fig. 2) of the
: _.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 attachmant bolts 1 8 left and right are
mounted therem wnth soma distance between them. The thumb rest 17 is removably
attached va tha hnkmg elements 12 by these attachmen'c bolts 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.
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As shown in Fig. 1 and Fig. 2, the handle assembly 2 comprises é crank arm 2a
nonrotatably attached to the distal end 30a of the handie shaft 30. A handle grip 2b
is rotatably attached about a first axis X, which is parallel 1o the handle shaft 30, to
the end of the crank arm 2a. A balancing comnponent 2c¢ js attached to the other end
of the brank arm- '2a. Knob.member support member 2d (Fg. 3) allows the handle
grip 2b t0 be rotatably attached to the crank arm 2a.

The crank arm 2a‘in the illustrated- ambod:ment is a flac bar-shaped metal
component extendmg in the radial direction from the handls shaft 30, and as shown
in Fig. 2 itis nonrotatablv engaged by a chamfered section 30b formed at the distal
end of the handie shaft 30, and is removably amched 1o the handle shah 30bya
fixing nut 30:. ' ' ' _

The lmkmg mesnber. 27 comprises a wbular secuon 27a continuing from the
basal end 27p, and 12king up 0% 10 ahout 70% of the _overan length of the linking
membe}, and a '_-ﬂaring saction 27c¢ conﬁnuing from 1he wbular section 273, and
gradually widening 1o the knob member 28.

 The. examplary knob member 28 is. as shown in Fig. 4, defines a first axis X,
a second ax:s Y and s third. axis Z that are munually perpenducular and meet at a point
of mtersectlon. ~The axamplary knob membar 28 is a svntheuc tesm component:
having a substanually circular section intersscting the second axis Y, and comprises
an interiar secton 28a integrally formed with the linking member 27, and an extérior
section 28b screwed onto the inner side section 28. A "substantially circular” cross
section, as employed herein, denotes a cross sec'non that i is cnrcular or deviates only
sllghtly from cu'cular, and includes closed cuntas such as carcles lnw-eccenmc:ty .
ellipses, ovals, and o':hsr similar geometr;c configurations, as well as similar
configurations having flatfenad portions. Preferred subszahﬁally circuler 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 F:g._:-l, iz comprised of two adjacent half ellipses

having a common major axis C-C, with different semi-minor axes A and B. The
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. illustrated cross section decreases in size in proportion to its proximity 1o-the Two

ends of the second axis Y away from the center, 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 along the first
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
and second axes (l.e., the X-Y plang)} 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 curve that has no points of inflection, i.e., doss not change

fromn positive 1o negative ourvaturs‘ at any point. This curve thus will depart from the
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
ussful in dértennining length B when the linking member includes a flaring section _ahd -

: forms a smgle unit together with the knob member.

“The exmmal contour 28b of the exemplary knob member 28 j in the plane of. the

first axxs X and the second axis- Y |s as shown n Fug. 5, arcuate, havmg a radius R,

cantered on the first axls X ar the basal end of. the knob member. Furtharmore the
length L of the knob member 28 along the second axis Y preferably falls within the

. range of about 40 mm To ebout 100 wmm, and preferablv 50 mm 1o 80 mm. By

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 shown in Flg. 6. the

doubled value of the length C Of the knab member 28 is about 50% 1o about 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%
of the lepgth L of the second axis Y.
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The cover section 29 preferably is made of a soft, elasnc material such as
Actimer™ and the like, and is preferably formed in two layers integrated with the
handle gnp 2b. The cover section 29 preferably covers the enure surface of the
linking . member 27 and.the knob member 28, and at Jeast 'zha ocuter portion of the

"knob member 28 (e.g., substantlauy the partion outward from the pIane defmad by.

the secnnd axis Y and the third axis Z). By providing this 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 wre easnly “ ' -

As shown inFQ.3,a continuous through-hole 34is formed through the hnking
member 27 and thu knob mcmbsr 28 and the opening ot Ihis tnrough-hola 341s
stopped by an oil ingection cap 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
crank arm 2a aiong tha first axis X and toward the third axis Z which it intersects) are
larger than the length B of the interior {closer 1o the crank arm along the first axis X),.
and is narfow at the Two ends of the second axis Y than at the csnter. Thus. when
itis gripped, e part of the knob member 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
10 his, it is possible 1o rotate the handle assembly 2 with force aven when gripping

- ik loosely, and the hand does not tire eas;ly from long hours of repetluve bigh-speed
'._knob member wundmg

ln addmon, because the external contaur 28b  of the knob -member 28 is |
arcuate, having a radius R, the knob member 28 fits the paim mare comfortablv.
Furthermore, hecause the doubled value of he 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, ﬂae lengih of the knob member 28 in the first axis
X and the third axis Z dirscnons increases. Since It Takes on an overall roundness of

shape, it is easy to grip the knob member 28 instantanepusly.
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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

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 more nght_wenght model. '

The knob members support member 2d comprises a grip shaft 41 secured at tha
aistal end of The crank anm Za, and extending along the tirst axis X first bearing 42
disbosed between the distal end of the grip shaft 41 and tha interior of the knob
member 28. and second axis bearing 43 disbdse_d between the basal end of the grip
shaft 41 and tha basal end of the linking member 27. The firat axis baaring is, for
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 o feduce the outer diameater of the lmkmg member 27.

' The basal end of the gnp shafr 41 is caulked To the aistal end of the crank arm

: 2a. In the knob member support member 2d, since the handle gnp 2bis supported'

by the two bearings 42 and 43, the handle gvip 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
disposed between the pair of side plates 10 and 11, and next ta the spoot 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

rotation control structure 22 for regulating Yorque when torque is delivered in reverse
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from the spool 15 1o the handle assembly 2. [n addivon, a centrifugal brake system
23 for controlling the spool 15, which fresly roxates in the directicn lemng out the
line, is disposed in the center of the side plate 10, and a second rotation wansmission
mechanism 24 for d__ehvenng the roations of the spoql 15 10 the lave]l wind
machanism 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 18, The spool shaft 25 is _
rotatably supportsd by the covers 13 and 14 \na the shaft bearmgs 26, _

The ﬁrst rotation transrmssnon mechamsm 20 compyisas a handle shaft 30 ﬂxed
at one end thereof 1o the handle assembly 2:a main gear 31 connected 10 one end
of the handle shaft 30 via the rotation contml Structure 22; and a pmlon gear 32 that
meshes widy the maip gear 31.

The handle shaft 30 is disposed parallel 1o the spool sharz 25, and one end

© whereof i is rotatably supporied by the side plate 11. Itis possmla T hnk the main gear

31 o ona end of he handle shaft 30 through the rotation control structure 22 so
thart the two former elemants do not undergo relative ratatnon. Undar 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
of the pmmn gear 32; and a pin 33 dusposed onthe spool shaft 25, - By causmg the
pinion gear 32 to slsde alang 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 disengaged. no knob member power is delivered from e spoo)

shaft 25 and the pinion gear 32. This candition is called "clutch out.” 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, ‘_;l';at is 1o say,
clutch in mode, by means of an urging means (not shown). This elutch mechanism
21 is operared 1o take our the clurch by the clutch lever & (Fig. 1) protruding
diagonaily upward from the back section of the sacond cover 14.
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The rotation conuol structure 22 comprises a roiler-type one-way clutch
mechamsm 40, which allows the handla shaft 30 1o rotare thy in the direction of the
line vake-up; a drag mechanism 50 for apply;ng a_set 'Ievel of braking forp_é in
opposition 1o rotation in the difection of the line draw of the Spool; _arid' a pawl-type
ratchet mechanism 60 for allowing the handle shaft 30 o rotate dnly in the diraction
of line take-up. _ ' |

To prevent the reversal of tha handie shaft 30 (rotational in the direction of the
fine Iet ouT) it is possible td provide only the ratchet mechanism 60, omitting the one-
way clutch mechanism 40. However, it takes considerable time-for the ratchet
mechanism 60 té execute the motions of engaging and..disengaging its ratchet pawl
from the ratchet tooth, In order to execute tl’i.B swift, smooth reversal pteveﬁtlon
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.

_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

rota‘:ed in the dlrectlon 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
rast 17 fixed on the back of the reel body 1, the flshmg rod Fi |s heid \mth 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 the handle assembly 2 is rotared in the direction of the line retrieval , the
rotation of the handle assembly 2 is ransmitted directly from tha handle shaft 30 of
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the handle assembly 2 10 the main gear 31 via the ons-way cluich mechanism 40 and
the drag mechaniam 50. Since the clutch machanism 21 is on durning _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

' remeval 3t this Time, itis pormurted by the one-way clutch mechanism 40 and the

ratchetr mechanism 60,
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 member 28 which comes

into contact with ths paim fits the shape of the palm when gripped, and allows high-

spead rotat:on with sutficient force even if tha knob member 28 is. gnpped loosely.

Next, whan_ e fishing lina s reelsa out, for axample, by being pulted by a fish,
the rotation of the spool 15 is ransmitred 1o the main déar 31 aﬁd on 1o 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
40. if the pull of the 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,
resistance, that is to say, draggmg force from the drag mechanism 50 is cons:antly
applied 10 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

includes a handle grip 2b comprising, for example, a grip shaft 41 fixed by insert
moldir;ag, and first and second axis bearings.42 and 43 which rotatably support the
gnp shaft 41. The two bearings 42 and 43 are both roller béarings. A sphencal
section 36 is formed on the distal end of the crank arm 2a, on which there is a
through-hole 44 along the first axis X. There are twa roller bearings 42 and 43 an
both sides of this through-hola 44. No cover sections are provided in this
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embodiment. When no cover sections are provided, the handle gnp 2b can be made
enuirely of a soft elastic matenal.

In an aliernartive embodiment, shaft 41 can ba formed as part of a one-piece
unit that lncludes knob member 27. That is, the knaob member is a solid element
having a projecting shaft portion. In this embodiment, section 273 of knob membet
27 is a cylindrical section rather than 3 tubular section. '

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.
The Iinking member can be a tubutar sectlon, with or WIthout a ﬂanng section, ‘and

.can be an elemant that is separate from the knob member or part of a single umit

whnch mcludes bmh the tinking msniber ana the Knob. .member. The knab member
preferably has at least 3 smoaoth outer surface, with which the palm of the user
comes into contact, and defines first, second and 'r.hnrd mutually perpendicular axes
meeting at a point of nntersecnon. “The knob member has a subsrarmally circular
cross sectlen in each plane perpenducular 1o vhe second axis, on elther side of the

point of mtel’sactlon. The cross sections decrease in size outward ftom the paint of

intersection along the second axxs. :

These substannauy Gircular CFOSS Secuons again can bs deﬁned by circles,

ellipsss, ovals or other similar closed curves, which can also include oha or more

strmght segments. such -as secnon 2c shown in Fig.-10." Preferably, if straight
sections. are used, the n'ansmons between the straught and curved secnons are blunt

" or rounded. in order 1o increase comfort to-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.

More gsnerally, the instant invention prev:des a handle grip that mcludes a
finking member and a knob member. The knob member has at least a smoorh outer
surfaca and defines first, second and third axes 2s described abova. Preferably,
linking membar extends along the first axis. The knob member has a cross section
in each plane perpendicular 10 the second axis that is bounded by at laasi a portion

of a curve selected from the group consisting of a conic section (i.e., circles, ellipses,
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parabolas and hyperbolas) and an oval. The curved portions define 3t least a portion
of the smooth outer surface. The cross sections decrease in area ourwar d along the
second axis on euther side of the point of intersection of the three axes, roducing to
z6ro at the point of intersection of the outar surface of ‘tﬁa knob member with the

nd axis. o o

Preferably, the crass sections are geomstrically similar, that Is, dlffer enly by a
scale facyor. _ln the altemavive, the cross sections can val_v in geomerric conflgura_non
outward ;iang the second axis, either symmeouically of esymmetically. In tha former
alternativa, the knob elemém: can_pt;ssess a plane of symmetry W“*‘-"?--W hich the first
axis lies. Symmerrical configurations afford incroased comfort to the user.

The cross sections can have a wide rangoe of configuratluns. Useful cross
sectnons include, withoun limitation, circies, vliipses, ovals, substanually circular or
elllpl:lcal Cross secncns (n.e., cross sections which deviate 10 a small degsrse 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 the scops
of the invention include semicircles, as illustraved in Fig. 8 (with lengths A and C
being equan and half e."lpsas. Such cross secrions ¢an have straight sadas, as shown
in Fig. 8. In a preferred alternative 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 circulsr 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 C, = C,, the cross section is an ellipse; when A » B ang C,
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= C,, the cross section is as described in Fig. 4; and when each length is different,
the cross section is an wregular but substanually circular crass section, deviating fram
True circularity as the vanous lengths differ 10 a greater or lesser exyent.

The inventive handle grip thus generally inciudes a knob member that has an
outer surface that substantally conforms 10 the shape of a human palm.

Figs. 12 and 13 illustrate an afternative embodiment of a handle grip 102b
having a knob member 128 with an oval cross section and a linking member 127
having o tubular section but no flaring ssction. - '

In Figs. 14 and 15, another alternative ambodiment of a handle grip 202b has
an asymmetric knob member 228 with a tubular inking memb_al 227.

in Ine 3forementioned embodiments, the handle ‘assembly of the present

_invention was attached ta the round double-bearing reel, but this nandie assembly of -

Ihe'present invention can be applied to otﬁer eﬁ\bodiments of all varieties of fishing
reels, such as double bearing reels, spmmng resls, single bearing reels and the like.
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 301 and an obliquely angled handle assambly 302
with a knob member 302b as described hersin.” In sddition, it may be applied 10 3
crank arnm havmg a handle grip on both sides.
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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 i
(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 |
{i} a knob memper 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 1o said handle shaft so as to intersect said éecond axis,

whersein |

()  said substantially circular cross section of said knob member decreases
in radial size measured from said secand axis proceedmg outward from.
‘the point of intersection of said fwst axis and said second axis,

() the-'{langth A of said knab member .fro_m said po'inin:' of ihte_rsaction alang
said first axis in the direction éway from said crank arm is greater than

_ the langth 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 each
direction along a Third axis that intersects and is perpendicular 1o said first

axis and said second axis are greater than said langth B.
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2. A handie assembly for a fishing reel as cJsimed in Claim T wherein said kneb
member has an outer side portion having a contour that is arcuats in shape and has
a radius centered on said first axis and extending _in'the plane defined by said first and

second axes.

_ 3. A hangdle assemhlv far a fi smng reel as clalmed in Claim 1 wherein the length
L of sa:d knob member along sand second axis-is about 40 mm 10 about 100 mm.

4. A handle assembly for a fishing reel as claimed in Ciaim 1 wherein the sum of
said length A and said length B of said knob member is equal 10 about 50% to about
S0% of whe lengrh L of sala knob member along said second axis.

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

()  a flaring section conTinuous with said whular 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 soff,

elasyic marterial.

8. A handle assembly for a fishing reel as cJaimed in claim 1 further comprising (¢)
a knob member support member for mtatable mountlng of the handie shaft to the

crank armm. | e e
This Sheet Has Been Rep
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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, )

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 gﬁb comprising -

- @) a linknng 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
imersection, said knob member having 3 substantally circular cross saction in each
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
member from said point of intersection inward dlong said first axis.

cet Has Been Replaced
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14. A bandle gnp as claimed in claim 73 wherein the leagth C of said knob member
from said point of misrsection along said third axis /s greater than sad Jength 8.

75. A handle grip as claimed in claim 13 wherein said first axis lies in a plane of
‘symmetry. " : B

16. A handle grip as claimed in claim 13 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.

17. A bandie grip as claimad in clsim 13 wherain the length L from 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 10 about 50% to about 90% of the length L from said point of

“intersecrtion ajong said second axis.

'_ 19. A bandle 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.
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21. A handle grip comprising

ay a linki__ng merﬁber, 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

. perpendicular and meeting at a point of intersaction, wherein said knob member has

a Lross section in éach plane perpendicular 10 said second axis that is bounded by at
lpast a bdnion of a curve selected from the group consisting of a conic section and
an oval, ﬁaid portians defining at least a portion of said smootﬁ outer sui'face. said
cross sections having a length B from said point of imtersection inward along said first
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 21 whersin 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 flrSt axis a length A
from said paint of xntersecnon sand inner half ellipse having a sem:—mmor axis

extandlng along said first axns 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.
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27. Ahandle grip as claimed ip claim 21 wherein said cross section js a semicircle,
a half ellipse or a half oval.

28. A handie grip as claimed in claim 21 wherein said cross secuon is. comprised of
an outer pomon selected from he grOup consisting of a semicircie, a half ellipse and
a half oval and an unner portion selected from the group cohsisting 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 mtersac‘non. length B inwerd along said first. uxxs from suld painz of
mtersecuon, and lengths C, end C, along said third axis- from sald pamt of

mtersacnon in aither dlrsc'tmn, respsctively, are the sams or dlffarent-

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.
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| 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.
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