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The Invention 5 The present invention relates to a fishing

gui de mechani smfor a spinning reel, and nore particularly to a

fishing |ine guide nechanismfor a spinning reel, nounted on one of

a pair of bail support nenber which are retatably supported at tip

ends of a pair of rotor arnms of a rotor, 10 the |line guide nechanism

for guiding arIThhioR THECINVENTION spool . B. :
Description O The Rel ated Art In a spinning reel, a rotor is

configured t orISHAIC® LINE GUIRRMECHANPOW Fox® A | SBUNMING HERIUI de nechani sm
for guiding 15 a fishing line on to a spool is nounted at an end of one

of 2 RRCKGROUNS OF SHIRP OfhvERPPSK S- The bail support nmenbers

and the fishing I'tne guide nechanism are rotatabl e together W th

the rotor about thﬁ.SPQP%e+Jh8 agél gu$$Q%tonenbers and the |ine
ot vERY TRYSRELon
a € ° 0

gui de nmechani sm ar’e” pi vo rel ease position-and a

line wipndin osition. The fjshi | i ne gui de chanismis provided
with a tat?oﬁary ghﬁfgresent {hv ntion relates to a fis {hg l{He gd%é%

mechanism for a spinning reel, and more particularly to a
fishing line guide mechanism for a spinning reel, mounted
on one of a pair of bail support member which are rotatably
supported at tip_ends of a pair of rotor arms of a rotor,
10 the line guide mechanism fér guiding a fishing line to a
spool.
B. Description Of The Related Art
In a spinning reel, a rotor is configured to rotate
about’'a spool. A fishing line guide mechanism for guiding
15 a fishing line on to a spool is mounted at an end of one of
a pair of bail support members. The bail support members
and the fishing line guide mechanism are rotatable together
with the rotor about the spool. The bail support members
and the line guide mechanism are pivotal between a line
20 release position and a line winding position. The fishing
line guide mechanism is provided with a stationary shaft
fixed at a first-end to one of the bail support members, a
stationary shaft cover which is fixed to a second end of
the stationary shaft and on which one end of the bail is

25 mounted, and a line roller rotatably supported on the



fixed at a first end to one of the bail support nenbers, a

stationary shaft cover which is fixed to a second end of t he
stationary shaft and on which one end of the bail is 25 nount ed, and a
line roller rotatably supported on the X

- 2- stationary shaft between the stationary shaft cover and the

bai | support nmenber. In the fishing |ine -@4 de nmechani sm t he bai

is swng to the lLine rel ease position when the, Biiging line astho be
rel eased, andSERELENSTY,§hatie between thestaldgnarynPPALYt FENET ABYSEBE of
t he spool. Also, _in w nding the fishing line onto,the spool, when
the bail is bail syppeFtomember. Im fde ifishangdiigepguitdroneshanasiandl e
S rotated, the fishing line is guided and brought into

contact with dheoladd disr cwwing dat ithle dumieaceleasehposiikdoniwhen Ebel er by
the bail, and is guided by the line roller and wound around the

out er circunf efishdmgofl imee ispaml be tdelidased, and dheedtisbingf lihe fisshi ng

| i ne bei ng changed. In the spinning reel, the fishing line is
rel easeds reldayed Fardinithes Wit JiRaide @Fd thiee sbobd .gAlEe ,mahani sm
15 are pivoted to the line release position. The fishing |ine

i's wound arouRd 4GS RIY BRhAY ik Yifdd e 30?1} whd the bail is
swung on the fishing line ﬁinding position and a handle is
rotated, the fishing line is guided and brought into
contact with an outer circumferential surface of the line

10 roller by the bail, and is guided by the line roller and
wound around the.outer circumference of the spool with the
direction of the fishing line being changed.

In the spinning reel, the fishing line is released
when the bail support members and the line guide mechanism

15 are pivoted to the line release position. The fishing line
is wound around the spool and an axis defined therein, the
axis extending in a direction corresponding to the
direction the fishing line travels when released from the
spool. When the fishing line is released or cast out from

20 the front end of the spool, the fishing line does so in the
form of a spiral shape as it comes off the spool such that
a line twist is generated in the fishing line. As the
fishing line is wound back around the spool, the fishing
line is drawn in along a path parallel to the axis of the

25 spool and is wound from an axial direction of the spool



axis extending in a direction corresponding to the direction the

fishing line travels when rel eased fromthe spool. Wen the fishing
line is released or cast out from 20 the front end of the spool, the
fishing line does so in the formof a spiral shape as it conmes off
t he spool such that aline twst is generated in the fishing |ine.
As the ' fishing line is wound back_around the spool, the fishing
line is drawn in along a path parallel to“the axis of the 25 spool and
i s wound fromyBauxtBe Eitr8GhEaPebet B8 €RB0spool as a result of being

- 3- about the circunference of the spoo ? as a result of being

gui ded by theshabgapd the bhpe LRk! fhe f?ﬂé f&fféh AY $lBesult, twistde

| i ne occur, ﬁe tw st having a direction reversed fromthat

'n.a fishing §hnenbel §78° {,IBS% ERE g%uﬂgégﬁfgcg aiPedr BOA TOALE fC! 1N

which the fis |ng wisé as viewed fromthe
front side, when . ne. i und around the.sp tw sts
in the |ine reversﬁpef§8ﬂng?gdlpnatﬁ PFgﬂmibn?i Efﬁ?§ﬁ %%%%tgg%*ockwﬁse
tw sts as viewed from an upstream side in the w ndin dlrectlon In
general 3 in t BEaBpilEni AB AeEPinpangr geplt dn which tB@oFHSP%Pgt}%ﬁetﬁ% to
fishing line fed fromthe spool, the

be wound clockwise as viewed from the front side, when the

fishing line is wound around the spdol, twists in the line
are generated in the fishing line with counterclockwise
twists as viewed from an upstream side in the winding

10 di;ection. In general, in the spinning reel, in order to
avoid twisting the fishing line fed from the spool, the
fishing line is wound aroﬁnd the spool in the twisted
condition. In this case, if the same line twists are
generated in an opposite directions in the line feeding

15 mode and the line winding mode, there would be no line
extra twist left in the fishing line wound around the
spool.

However, while the fishing line is being guided by the

line roller, in some cases, extra line twists are generated

20 in the fishing line in accordance with the contact between
the line roller and the fishing line. More specifically, a
magnitude and/or direction of force applied to the fishing
line is changed due to the contact resistance with the line
roller so that an unexpected movement or bending force is

25 applied to the fishing line, resulting in the generation of



fishing line is wound around the spool in the tw sted condition. In

this case, if the sane |line twists are generated in an opposite
directions in the line feeding 15 nmode and the |ine w nding node, there
woul d be no |ine extra twist left in the fishing |ine wound around
t he spool . However, while the fishing line is being
gui ded by 't he line roller, in sone cases, extra line twists are
generated 20 in the fishing line in-4ccordance with the contact

bet ween the line roller and the fishing line. More specifically, a
magni t ude andestrdi ddoei awistsf,onsemepplibaddt abblre.f A8hangesult, theine is
changed due to the contact resistance with the line roller so that

an unexpect edconventibnal FaRHing keelesuEfesd from@BPpr6P1EM thatfLABI NY
line, resulting in the generation of

-4- exha Eh&%ttWEsﬁ%ftain”%ﬂEi?ﬁ@ﬂigpoiﬁnﬁgﬁo?ﬂgeﬁf&ﬁndtEﬁﬁne

conventional fishing reel suffers froma probFemt e
e et PERSnSel ALY WAl SEOuR hBpeay ool cTRbRY '
| mpossigle to,qg8! 84 iR B@ %%&i%% impossibag od8§g£eg QEEEERQOQévice

in a desired direction.

Japanese Patent Application Laid-Open Nos. Hei 8-23834
and Hei 8-23836 disclose technical approaches to ovércome
the above-described line twisting problem. The spinning

10 reels disclosed in the two above publications are provided
with a fishing line guide mechanism in which a line roller
. is formed into a tapered shape gradually increasing its
diameter in the line winding rotational direction of the
rotor (on the front end side of the line roller) and a line

15 guide portion is formed on the bail support member side of
the line roller or on the bail support member. In this
fishing line guide mechanism, the line roller is disposed
so that the fishing line is biased toward the bail support
member and the fishing line is guided to the spool while

20 the fishing line is in contact with the line guide portion
to thereby restrict the movement thereof in the axial
direction. With such an arrangement, the movement of the
fishing line in the axial direction is suppressed by the

line roller and the line engagement between the line roller



Japanese Patent Application Laid-open Nos. Hei 8-23834 and Hei

8-23836 di scl ose technical approaches to overcone t he
above-described line twisting problem The spinning 10 reel s di scl osed
in the two above publications are provided with a fishing Iine guide
mechanismin which a line roller Is formed into a tapered shape
gradually increasing its dianeter in the line winding rotationa
direction of the rotor (on the froedt end side of the line roller)
and a line 15 gui de portion is fornmed on the bail support nmenber side
of t heapd nkheobadt svpperthmebber isppoevemeederAlsoey tihe line
fishing |ine guide nmechanism the line roller is disposed so t hat

the fishing | roklés bsafedmedwantot tikebBapesedpshidpe havingreiteerd rametdre
fishing line is guided to the spool while 20 the fishing lineis in

contact w th ghadhablygiihdefoeli &7 the 1linéOwii@ieyyréestiondl the movenent

thereof in the axial direction. Wth such an arrangenent, the
novement of t&erection EbSthag ﬁ'fflbﬂléﬂ&lafbf% e di{ £EL}+Ohd Si$uppPressed by
t he line roller and the |ine engagenent between the line roller

- 5 5  aNgehBfabal! netiB8h! tHEPELNL 5o Pl FYEMLAS thY SParddCuidditer

side and the small diameter side of the line roller and a
reversed line twist from that of the line feeding mode is
generated in the fishing line.
In the above-described conventional fishing line guide
10 mechanism, since the fishing line is biased toward the bail
support member and the fishing line is brought into contact
With the line guide portion for guidance, the movement of
the fishing line is suppressed and the fishing line
engagement is moderated. However, when the fishing line is
15 brought into contact with the line guide portion located on
the bail support member side, the line twist in the same
direction as that in the line feeding direction is
generated, so that it is impossible to accurately generate
the line twist thaﬁ is reversed to that in the line feeding
20 mode.
.Also, since the line twist that is reversed to that in
the line feeding mode is generated by utilizing the fact
that the frictional force on the large diameter side is

greater than that on the small diameter side in the



roller is formed into the tapered shape having its dianeter

gradual ly increased in the line wi nding rotati onal direction so that
a frictional force difference is 5 generated between the fishing |ine
and the | arge dianeter side and the small diameter side of the line
roller and a- reversed line twist fromthat of the |ine feedi ng node
S "~ generated in the fishing line. In the

above-descri bed conventi onal fishingliru?%ﬂnde 10 mechani sm since the
fishing line is biased toward the bail port menber and the
fishing line iCdnsufgrentiad ssywface of the Lmn@hrpﬂéeruﬁerg&ﬁdénp§h?|on
for gui dance, the novenent of the fishing line is suppressed and
the fishing |ifigam of a taperegembape havisg dhed didoesesr gradualiye fishing
line is 15 brought into contact with the line guide portion |ocated on
t he bail suppdmcnessest iz dde tlhimd iwimdiwigs trotatiionaladérection difr €hei on
as that in the line feeding direction is generated, so that it is

i npossi bl e t o oy Jlodl ‘thgeTaiotte end sidd &F hee ltiwestrollhelr)i,s iteygrsed to
that in the line feeding 20 node. Al so, since the line

twist that is gigmiaat & taiafaufd%e endrddtd the f9ed rgigpde is generated
by utilizing the fact hat t es%rlctlonal force on the large

di anet er S|de§thARI opgyﬁﬁufﬁvﬁﬂﬁybﬁrmu on the small dianeter side in the

An object of the present invention is to accurately
produce a iine twist is the reverse of a line féeding mode,
in the fishing line that is passing through the line

10 roller.

In accordance with one aspect of the present
invention, a fishing line guide mechanism for a spinning
reel is mounted on a first of two bail support members that
are in turn mounted for pivotal movement at tip ends of a

15 pair of rotor arms of a rotor of the spinning reel. The
fishing line guide mechanism is for guiding a fishing 1ine
onto a spool of the spinning reel. The fishing line guide
mechanism includes a stationary shaft fixed at a first end
thereof to the first bail support member. A stationary

20 shaft cover is retained on a second end of the stationary
shaft at a sﬁaced apart interval from the first bail
support member. A line roller is rotatably supported on
the stationary shaft between the first bail support member

and the stationary shaft cover for guiding the fishing line



- 6- circunferential surface of the line roller forned in the

formof a tapered shape having the dianeter gradually I ncreased in
the line winding rotational direction of the rotor (on the front end
side of the line roller), it is 5 difficult to accurately generate the
line tw st. SUWARY COF THE | NVENTI ON An obj ect of the
present invention is to accurately produce a line twst is the
reverse of a |ine feeding node, insthe fishing line that is passing
through the line 10 roller. I n accordance with one aspect
of the preseminto the spovlends ahe & fs1SiNQ inendsguicthmdracioanids rmhleor a

spi nni ng reel is nmounted on a first of two bail support nenbers

t hat O] by WotJOLsH &k fidie Mol PURRAsaituiish Yeaeratiag 15
pai r of rotor arms of a rotor of the spinning reel. The fishing

l'ine guide gﬁféggfﬂ S{RdFqdey Q%ﬁ&%ﬁéé YU ¥hdd Hhd a biasiy tednzR0O0l Of

the spinnin The f1shing ne" guid mechani sm i'ncl udes a

stationary Sfelfﬂé &iﬁ%ﬁdé dd ceenl‘(-j%}ﬁa‘?’?“ Vté?ear %fr @t 1 fﬂhreStllli‘@l

support nenb onary al ne Second
end of he stat nary

first lery), tlﬁtﬂi’r%‘i% sr‘?‘?ﬁ‘?%ﬁ}e% aqulré{laélg{g:bv]%l%%}%%gn t’%‘@%‘ on

increases toward a side of the line roller adjacent to the
stationary shaft cover. The biasing means is configured
for displacing the fishing line against the line guide
surface in response to rotation of the rotor. The reverse

10 twist generating means generates a twist in the fishing
line that is reversed from a direction of twisting which
occurs in the fishing line as the fishing line is being
released from the spool.

In the fishing line guide mechanism, the fishing line

15 is wound around the outer circumference of the spool while
being guided onto the line roller by the rotation of the
rotor and in doing so, the fishing line has its direction
of movement changed. In this case, sincg the fishing line
is displaced toward the line guide surface by the biasing

20 means, as the fishing line is wound around the spool, as
the fishing-iine begins engagement with the line roller the
fishing line engages one point on the line roller, but as
the fishing line disengages the line roller on its way

toward the spool, the fishing line leaves the line roller



the stationary shaft between the first bail support nenber and the
stationary shaft cover for guiding the fishing line

-7- onto the spool as the fishing line is wound around the

spool by rotation of the rotor. A reverse tw st generating means

I ncludes a |ine guide surface and a bi asi ng neans. The |ine guide
surface is formed on a portion of the line 5 roller. The line guide
surface has a varying dianeter that _g-increases toward a side of the
line roller adjacent to the stationary shaft cover. The biasing
means i s conflaguaedifferentf axidils posditignt bdohigsiktheglineeragaenst the |ine
gui de surface in response to rotation of the rotor. The reverse 10

‘twi st gener at igegaiiBRNDOIVMF ¢hed fivhing N ibke iki pRoght into cbhiacthat
is reversed froma direction of tw sting which occurs in the

fishing line §8thhend ININO Julitfe is%.&t%ih%g f)ifsril:lhr?gllih%' %6%§@rf aen&thgssgool :

In the fishing |line guide méchani.sm I ne I S woun

around the Ou%ﬁﬁﬁ@&{Eﬁﬁﬁ%%?ﬂﬁﬁu?ﬁ;ﬁ?%gﬁp%%g @gbkgement ithegﬂg 94ided ﬁnto

the line roll ation o tor and 1 n doing so, the

fIShlngg 'he G%i é”%d¥ 5%§Jfﬁ§arts a twist to the fishing line that is

in the opposite direction of a twist imparted to the
fishing line when the fishing line is released from the
spool.lAlso, when the fishing line is brought into contact
with the line guide surface, it is possible to accurately
10 generate the line twist in a stable manner while always
displacing the fishing line on the side of the first bail
support member on the circumferential surface of the line
roller.
Preferably, the line roller is formed with an annular
15 surface having a diameter that is smaller than the varying
diameter of the line guide surface, the line guide surface
being located between the stationary shaft cover and the
annular surface such that a portion of the fishing line
contact the annular surface in response to rotation of the
20 rotor.
According to the above aspect of the invention, the
fishing line is guided from the line roller as it is wound
around the outer circumference of the spool. Since the line

roller has an annular surface having a small diameter, the



of nmovenment changed. In this case, since the fishing Iine IS

di spl aced toward the line guide surface by the biasing 20 nmeans, as the
fishing line is wound around the spool, as the fishing Iine begins
engagenent with the line roller the fishing |ine engages one point
on the line roller, but as the fishing line disengages the |ine
roller onits way toward the spool, the fishing line | eaves the
line roller at a differ@nt axial position along the line
roller. Because of this, the fishing line is brought into contact
with the I|nefg§Pd@QS&ﬂﬂ§Césoﬁr@W@ ltong&heokinanlar puriface eithegubgédrpy
the line roller. The engagenent with the line 5 gui de surface inparts a
twi st to the Pbirshiffer icoatalediings the line gutide sppdisces ditedsi passiibde
twist inparted to the fishing line when the fishing line is rel eased

fromthe to generatdl the \Aﬁm thelstt Shi ag sitab2 el mahnergtrhilet alwagsact
with the |ine guide surface, I s possible to accurately 10 generate

the line tw sqiish 1&c&h§bk¢1e*mwln\gﬂllﬁleabwame side ofi ¢RkAgHiPELt BRiL
fishing line on the side of the first bail support nenber on the

circunferenti gyppdriagender n N circumfer®nt§hal surface of the line
roller. In addition, since the line guide surface has a
flange shape so that a diameter on the side of the
statiohary shaft cover is increased, as-the-fishing line is
brought into contact with the line guide surface, the line
10 twist in the same direction is generated. For this reason,
it is possible to always make the direction of the
generated line twist in the direction opposite to the
direction when the fishing line is released.
Preferably, the fishing line engages the line guide
15 surface prior to engagement with the annular surface as the
fishing line is wound from a guide in a fishing rod around
the spool in response to rotation of the rotor.
Alternatively, the fishing line engagés the line guide
surface after engagement with the annular surface as the
20 fishing line extends from a guide in a fishing rod around
the spool in-response_to rotation of the rotor.
Preferably, the biasing means includes an orientation
of the stationary shaft wherein an angle is defined between

a portion of the fishing line and a straight line. The



Preferably, the line roller is formed with an annular 15 surface having

a dianeter that is smaller than the varying di aneter of the line
gui de surface, the |line guide surface bei ng | ocated between the
stationary shaft cover and the annul ar surface such that a portion
of the fishing line contact the annular surface in response to
rotation of the 20 r ot or. According to the above aspect of
the invention, the fishing line r%oguided fromthe line roller as
it I's wound le 1LY 4 tEL hi eéef'lr{e%rqfrt%%ighi 13pOlanaSithee the
l'ine FE 1% s an dndtar Sr'fhce aving a small dianeter, the

-9- fishing.l.ine is drgwn to the annul ar, surf.ac i r QU

or after contsé_(ﬁa}’?ﬂj‘tt ﬁeu}‘? he “&ﬁ PR -iqneq ?od“rg'zisoﬁb?’eft e l}G'Lst(:?‘ol%g
generate the line twist_in a stable manner while al S ... displacing
the fishing Ii¥e Ariepdstromra (pRint af gpptact O%Edﬁhl%ﬂﬂé’re on the
circunferential surface of the |ine roller. In additjon, since the
line guide swititethmisline roller ftamasidtepotd® thfhinpditadkt eI t he
side of the stationary shaft cover is increased, as the fishing
line is5 above mentioned straight line is close to being parallel

with an axis of rotation of the stationary shaft and
exten&s from the point of contact. Further, the angle is
an écute angle. |

Preferably, the pair of rotor arms of the rotor of the

10 spinning reel pivot about a pivot line extending
therebetween. The pivot line fﬁrther extends through the
spool proximate a central axis of the rotor and a
tangential line is defined about the central axis of the
rotor at a radius defined proximate one of the pair of

15 rotor arms. The tangential line is perpendicular to the
pivot line. The axis of rotation of the stationéry shaft
and the tangential line define an acute angle such that one
end of.the stationary shaft is closer to the spool than an-
other end of the stationary shaft.

20 In accordance with another aspect of the present
invention, a-fishing line guide mechanism for a spinning
reel is mounted on a first of two bail support members that
are mounted for pivotal movement at tip ends of a pair of

rotor arms of a rotor of the spinning reel. The fishing



brought into contact with the line guide surface, the line 10 tw st
the sane direction is generated. For this reason, it is possible to
al ways make the direction of the generated line twist in the
direction opposite to the direction when the fishing line is
Preferably, the fishing |ine engages the |ine guide
15 surface prior to engagenent with the annular surface as the

fishing line is wound froma guide in a fA%hing rod around t he
spool in response to rotation of the rotor. Al ternatively,
fishing |ine ldngagasidehandclramigm dmides a fisringcd iafet entengagpwedt ofi t h
surface as the 20 fishing line extends froma guide in a

rel eased.

t he annul ar

fishing rod apu

Preferably,

stationary shafd;qies &f nsadt A

the fishing l'itne and a strail ght

t he biasi ng neans includes an orientation of the

ey . . : L L
s% (r)ai ght i ngf.]ﬁlﬁ?eéda oevfe’nrfd?asnﬁ%gr%’grdﬁ)egdr %ﬁ%’ﬁp %’f t ?ﬁlerf %{P%g f(-ﬁeer"?srédI‘MSL%t

po i ne

extends. from a

rol | er % 0 a dﬁr@%r{g flﬁ?%]ﬁ%;{q%&l&%e]éf If]{]ﬁen%di(i]ee surface,Wiat rﬂ)igg‘&nld ne

10

15

20

means and a slant surface. The line guide surface is
formed on a portion of the line roller with a varying
diaméter that increases toward a side of the line roller
adjacent to the stationary shaft cover. The slant surface
is formed on the line roller adjacent to the line guide
surface having a small diameter end and a large diameter
end. The large diameter end is adjacent to the line guide
surface and the large diameter end is no larger than a
smallest diameter portion of the line guide surface. The
biasing means is configured to displace the fishing line
toward the large diameter end and against the line guide
surface as the fishing line engages the line roller as the
fishing line extends from a guide on a fishing rod in
response to rotation of the rotor. The line roller is -
further configured such that the fishing line engages the
small diameter of the slant surface as the fishing line is
released from th; line roller and extends away toward the
spool in response to rotation of the rotor. The reverse

twist generating means generates a twist in the fishing

in

t he

Ybinning rddie, SpYE fixHRRP AR iguidy aldchandfsn he rotor.
5 is%ﬂ@{],i nedRlMAlYy shaft cdvieer inan aof
ne. e :



5 above nentioned straight I[ine is close to being parall el wth

an axis of rotation of the stationary shaft and extends fromthe
poi nt of contact. Further, the angle is an acute angl e.

Preferably, the pair of rotor-arns of the rotor of the 10 spi nni ng
reel pivot about a pivot |ine extending t her ebet ween. The pivot |ine
further extends.through the spool proximate a central axis of the
rotor and a tangential line is defilZ&ed about the central axis of the
rotor at a radius defined proxinmate one of the pair of 15 rotor arnmns.
The tangenti al jhé NEnd® DETPSREFSed frdiR 4 Birection &f Widtimg wietaxi s of
rotation of the stationary shaft and the tangential |ine define an

acute angle sycboibain Ofe £ishing Ohe' 14 NFeslatdonas s ol ses 10

the spool than an er e e stationary shaft.
flshing | ne RorMd REERARQTERER SR bMEL ™™™ reel i< mounted on a
(11t of Lo Bal | supBert s fbere) LIE" cuiae e hfiARLIORS, 000 Ay Y gle
spinning reE|isT$§u£éSQngﬁd the outer circumference of the spool while
being guided from the line roller by the rotation of the
rotor upon the winding operation of the fishing line. As
it wraps around the line roller, the.fishing line undergoes
a change in direction. In this case, since the fishing line
10 is displaced toward the line guide portion by the biasing.
means and the slant surface is provided, the fishing line
is introduced onto the circumferential surface of the line
roller while being urged to an end portion on the large
diameter side of the slant surface of the line roller and
15 is released away toward the spool while being disposed
obliquely at the end portion on the small diameter side and
positioned at the end on the small diameter side of the
slant surface. Thus, the position where the fishing line is
directed toward the spool is displaced from the stationary
20 shaft cover side toward the bail support member side on the
circumferential surface of the line roller so that a twist
is imparted to the fishing line that is opposite the

direction of twist imparted to the fishing line when it is

being is released from the spool.



| i ne gui de nmechani sm guides a fishing Iine onto a spool of t he
spinning reel. The fishing |ine guide nechani sm I ncl udes a
stationary shaft, a stationary shaft cover and a line roller, as
descri bed above. Further, a reverse twist 5 generating nmeans incl udes
a line guide surface, a biasing means and a slant surface. The |ine
gui de surface is formed on a portigf of the l[ine roller with a
varyi ng di aneter that increases toward a side of the line roller

adj acent to the stati ry..shaft cqver. .Th ant_.surf . sl.S r med
on the line roIIeriiﬁﬁgggﬁﬁyﬁo e %Wﬂ%hgﬁﬁd &"s13nt gﬁ??%ég gvﬁﬁgtgg
snmal | dianeter end aqﬂ a large dianeter . end. The | arge di ter end
i s adj acent t&ang& Phd §@ 40% of a magkimup.dengdhy FgﬁgglgFaﬁﬁiggrend i s
no larger than a smal | est diameter portion of the |line guide
surface. The 15 Prafenaldmedhe ismaddnidigmesert endi 8pha&ber RBIPRshi ng
l'ine toward the | arge dianeter end and agai nst the |ine guide
surface as theifamsitier endefe gy ed ante sunfaceoldefings at sdant anglef thaitng
line extends froma guide on a fishing rod in response to rotation

of the rmotor. isThm luhee ravideerof ©.52@0 10 fdeigees.configured such that the
fishing |ine engages the smal | dianeter of the slant surface as the

fishing line is  preferdiggsahd HIRdiMNgy mddns’ Ancandesd agxbeidatatayn
toward the spool in-response to rotation of the rotor. The reverse
twi st generat ig}g vHRART AV HAY S ftVwilerdin’ A% bindflle"ds defined between
| a portion of the fishing line énd a straight line. The
angle lies in a plane defined by the fishing line and the
10 straight line. The portion of the fishing line extends
from a point of contact of the fishing line with the line
roller to a guide of a fishing rod. The straight line is
parallel with an axis of rotation of the stationary shaft
and extends from the point of contact. The angle is an
15 acute angle.

Preferably, the pair of rotor arms of the r&tor of the
spinning reel pivot about a pivot line extending
therebetween. The pivot line further extends through the
spool proximate a central axis of the rotor and a

20 tangential line is defined about the central axis of the
rotor at a rédius defined proximate one of the pair of
rotor arms. The tangential line is perpendicular to the

pivot line. The axis of rotation of the stationary shaft

and the tangential line define an acute angle such that one



-12- line that is reversed froma direction of tw sting which

occurs in the fishing line in response to the fishing |line bei ng

rel eased fromthe spool. In the fishing |ine guide nmechani sm
the fishing line 5 i's wound around the outer circunference of the
spool while being guided fromthe Iine roller by the rotation of the
rotor upon the wi nding operation of the fhghing line. As it waps
around the line roller, the fishing Iine under goes a change in

direction. In th S ce the ng, |i 10 is dis ed tomard
the |ine guidé rborottfg.%]%y%"h hét s ‘ﬁé’aﬁ?sr &% T RO fﬂt %”f

provi ded, the flshlnquil |s |ntroduced onto the circunferentia
surface of th®4N&k €nd of the shatjonarnhahaftr ged to an end portion on
the large di aneter side of ‘the slant surface of the line roller and
15 i s rel eased Brgferalviid a lanpwds wWiefineaskiperpansiesd@r to a
obliquely at the end portion on the snmall dianeter side and

posi tioned at ndt@tsiohaln axies sblthelimmirrami dheofaxise of rotatisimmif
surface. Thus, the position where the fishing line is directed
toward the spdidie istalismiacedsHafindme Sattct@donad0 axis dafithes @ediorsi de

toward the bail support nenber side on the
define an angle less than 20°.

In accordance with yet another aspect of the present
invention, a fishing line guide ﬁechanism for a spinning
reel is mounted on a first of two bail support members that

10 are mounted for pivotal movement at tip ends of a pair of
rotor arms of a rotor of the spinning reel. The fishing
line guide mechanism guides a fishing line onto a spool of
the spinning reel. The fishing line guide mechanism
includes a stationary shaft, a stationary shaft cover and a

15 line roller. Further, a reverse twist generating means
including a first positioning meéns, a second bositioning
means and a biasing means. The second positioning means is
on a side of the line roller proximate the first bail
support member relative to the stationary shaft and the

20 first positioning means is on a side of the second
positioning ﬁeans opposite from the first bail support
member. The first positioning means is configured for

directing engagement between the line roller and the

fishing line as the fishing line extends from a guide of a



circunferential surface of the line roller so that a tw st i's

inparted to the fishing line that is opposite the direction of
twist inparted to the fishing line when it is being is rel eased
fromthe spool. -13-

Preferably, the length of the slant surface is in the range of 1 to
40% of a maximum |l ength of the line roller. Preferably, the
smal | diameter end and the | arge dl2ameter end of the slant surface
define a slant_angle that 5 is in the range of 0.5 to 10 degrees.
Preferably, tHeslbingired faward ndheddnearaklantin igeponse toprotadion
stationary shaft wherein an angle is defined between a portion of

the fishing lohehmdretst s aitie decund Pusitioningamgansd iies donfdguinede
defined by the fishing Iine and the 10 straight line. The portion of
the fishing lfore dkteritbing engageméinbetpmderi tle ChiMenatoldfen fand itdid ng

line with the line roller to a guide of a fishing rod. The straight
line is fisPBiqllfle Vid hed AdBigY TRiAld:aemis theonbttdid anarey shaft
and extends fromthe point of contact. The angle is an 15 acute angl e.

Preferaply, thg Pdt leQhar® e APBo P id Nedfit¥e Ao LHftation of the

rotor. The biasing means is configured for biasing the
fishing line toward the first positioning means. The
reverse twist generating means geherates a twist in the
fishing line that is reversed from a direction of twisting

10 which occurs in the fishing line in response to the fishing
line being released from the spool.

In the above fishing line guide mechanism, as the
fishing line approaches the line roller it is biased into
contact with the line roller at a first position. When the

15 fishing line is released away from the line roller toward
the spool, the fishing line is positioned at a different
position on the line roller. Thus, the position where the
fishing line is released toward the spool is displaced with
respect to the stationary shaft cover side. The change in

20 position of the fishing line as it engages the line roller
compared to the position of the fishing line as it leaves
the line roller makes it possible to predetérmine the
direction of a generated line twist in the fishing line as

it is wound around the spool. It is therefore possible to



spinning reel pivot about a pivot |ine extending t her ebet ween. The
pi vot line further extends through the spool proximte a central
axis of the rotor and a 20 tangential line is defined about the
central axis of the rotor at a radius defined proxinmate one of the
pair of ' rotor arnms. The tangential line is perpendicular to the
pivot line. The axis of rotation of the s _hgtlonary shaft and the
tangential |ine define an acute angle such that one

-14- end of the atlonar shaft |s cl oser tQ th s%pol hﬁn %2
other end of 3PS J L a reverss fire lﬁﬁa

defi ned perpendicular to a rotational axis of the rotor and the axis
of rotation ofPFT€HS10fGpe stationary shaft and the rotational axis of the
r ot or define an an%)e l ess than 20[err]. I n accordance
with yet another afirafersblihe Yheskinst positidnivehmesns dnciladiesgal ine
gui de nmechani sm for a spinning reel is nmounted on a first of two
bai | support reimeergnidmtsuriface fomedwt ed diorcymfieatealt imdv emanfiacat offi p
ends of a pair of rotor arns of a rotor of the spinning reel. The
fishings thd i Niney Ul SEC R S i fAfide? sirdidyy Havidigont axydmeol  of
diameter that increases toward the stationary shaft cover.
Preferably, the second positioning means is an
inflection point on the circumferential surface of the line
roller, the inflection point having a small diameter. The
10 small diameter defines a smallest diameter of all portions
of the circumferential surface of the line roller.
Preferably, the biasing means includes an orientation
of the stationary shaft. Specifically, an angle is defined
between a portion of the fishing line and a straight line.
15 The angle lies in a plane defined by the fishing line and
the straight line. The portion of the fishing line extends
from a point of contact with the line roller to the guide
of the fishing rod. The straight line is parallel with an
axis of rotation of the stationary shaft and extends from
20 the point of contact. The angle is an acute angle.
Preferably, the pair of rotor arms of the rotor of the
spinning reel pivot about a pivot line extending

therebetween. The pivot line further extends through the

spool proximate a central axis of the rotor. A tangential



the spinning reel. The fishing |ine guide nmechanism i ncl udes a
stationary shaft, a stationary shaft cover and a 15 line roller
Further, a reverse tw st generating neans including a first
positioning neans, a second positioning means and a bi asi ng neans.
The second positioning nmeans is on a side of the line roller

proxi mate the first bail support nenber relative to the stationary
shaft and the 20 first positioning neams is on a side of the second
positioning nmeans opposite fromthe first bail support menber. The
first positioniie igaftefinebrbantr ethd arentral axiis exft ithg eodagermnia
between the line roller and the fishing line as the fishing line
extends from aajliwe dffined proximate one of itHd MG IOG Qwaod Ghasl.i ne
roller in response to rotation of the rotor. The second positioning

neans is confighe athngential Arird reftidd¥hSRERIAHN P PIvihre 1lihee rol ler
and the fishing line as the fishing line extends fromthe line 5

bi asing mBans 1o conts cor b Ty o e ¥oring Whace, and KHECL 1 Tne

first positi onifghd iR 14He define an acute angle such that one end of
the stationary shaft is closer to the spool than an other
end of the stationary shaft.

Preferably, the 1iﬂe guide surface is an annular,
ring-shaped surface that is slightly inclined with respect

10 to a plane defined perpendicular to the axis of rotation of
the stationary shaft.

Preferably, the line guide surface is an annular
surface that is perpendicular to the stationary shaft.

Preferably, the line guide surface is inclined toward

15 the stationary shaft cover.

Preferably, a distance in an axial direction, relative
to the axis of rotation of the stationary shaft, between an
inner circumferential portion of the line guide surface and
an outer circumferential portion of the line guide surface

20 is in the range of 1 to 15% of a maximum length of the line
roller.

Preferably, a radial height of the line guide surface

between the inner circumferential portion of the line guide

surface and the outer circumferential portion of the line



reverse twi st generating neans generates a twist in the fishing line

that is reversed froma direction of twisting 10 whi ch occurs in the
fishing line in response to the fishing | ine being rel eased fromthe
spool . In the above fishing |line guide nmechanism as the
fishing |ine approaches the line roller it is biased into cont act
with the line roller at a first position. Wen the 15 fishing line is
rel eased away fromthe line roller towardl8- t he spool, the fishing
line is positioned at a different position on the line roller. Thus,
t he position guiste surface is in sthiergrdrige af ¥ dicedSdd afowamgximmmspool s
di splaced with respect to the stationary shaft cover side. The
change in 2®utepatidnereniof hehd istieIxrdlilr.as it engages the line roller
conpared to the position of the fishing line as it |eaves the line
rol ler makes it pqsﬁéféleaﬁIyPriﬁij@tcﬁ{ﬂf‘ecif@lmferentléi Pt ioh &f &he
generated line twist in the fishing line as I's wound around the

spool . It is i{ﬁ%ﬁ% &$| P E 19 formed with a (Pamfer in a cross
ate the |

-16- gener Ine twst 1In a_reverse rection with high
preci sion. section thé?ggffably, the first positioning neans includes a

Preferably, a radius of the chamfer is in the range of
0.1 to 0.5 mm.

Preferably, the innef circumferential portion of the
line guide surface is formed with a corner having an

10 angular shape.in cross section.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevation view showing a spinning
reel according with a first embodiment of the present
invention;

15 Fig. 2 is a part cross-section, part elevation front
view showing the spinning reel depicted in Fig. 1;

Fig. 3 is a fragmentary, part cross-section, part
elevation front view showing a fishing line guide mechanism
of the spinning reel depicted in Figs. 1 and 2, only in an

20 enlarged scale;

Fig. 4 is a fragmentary side elevation view showing
features of the fishing line guide mechanism depicted in
Figs. 2, 3 and 4;

Fig. 5 is a fragmentary cross-section view showing a



| i ne guide surface formed on a circunferential surface of 5 the Iine
roller, the |ine guide surface having a varying di aneter that

i ncreases toward the stationary shaft cover. Preferably, the
second positioning neans is an i nflection point on the
circunferential surface of the line roller, the inflection point
having a small dianeter. The 10 smal | 14li aneter defines a small est

di aneter of all portions of the circunferential surface of the line

roller. . freferagl t?e lasing neans in ng of | i{on
of the statioh®P§ ERAFET BRE %%Pc% I§gea l%%g?%l g e |nef%ﬁ%kpié8%%?ﬂgen
a portion of the fishing line and a straight line. 15 The angle lies in
a pl ane definBd9®y £nd/fPBhRRgeNiAEIGAdScale;  the straight line. The
portion of the fishing line extends froma point of contact with
the line roller toFifie fuifea view SlmilﬂhetﬁiEhGngfro§P°W$kBs§r%ﬁ%ﬂﬂdline
is parallel with an axis of rotation of the stationary 'shaft and
ext ends from efbodimenheoforhe pfesentathvenfhenangle is an acute angle.
Preferably, the pair of rotor arns of the rotor of the Spi nni ng
reel pigot about arpgvoV lisna eitengdim@lar to Fighespbshowemg déreajlsodf
l'ine further extends through the spool proximate a central axis of
the rotor. A tRegeRhkakoller portion in accordance with the second
embodiment depicted in Fig. 6;
Fig. 8 is a view similar to Figs. 5 and 7, showing
third embodiment of the present invention, the third
10 embodiment being a modification of the first embodiment
depicted in Fig. 5; and
Fig. 9 is a view similar to Figs. 5, 7 and 8, showing
a fourth embodiment, the fourth embodiment being a
modification of the second embodiment depicted in Fig. 7.
15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A first embodiment of the present invention is
described below.
A spinning reel in accordance with a first embodiment
of the present invention shown in Figs. 1 and 2 is provided
20 with a reel body 2 having a handle 1, a rotor 3 rotatably
supported on the front portion of the reel body 2, and a
spool 4 which is disposed on the front portion of the rotor

3 and around which a fishing line L is wound in response to

rotation of the rotor. The rotor 3 and the spool 4 define



-17- line is defined about the central axis of the rotor at a

radi us defined proximate one of the pair of rotor arnmns. The
tangential line is perpendicular to the pivot line. The axi s of
rotation of the stationary shaft and the 5 tangential |ine define an
acute angle such that one end of the stationary shaft is closer to
t he spool than an other end of thg stationary shaft.

Preferably, the line guide surface is an " ﬂﬁular, ri ng- shaped

surface that is slightly anlinﬁaimﬁth r ect . 10 pl ane defi ned
perpendicularqﬂfqﬂﬁiﬂ%dﬁf%ﬁ 3oy iW§+9§(¥H% rOtOItReIQFégf%ﬁary shaft.
Preferably, the line guide surface is an annul ar surface that is
per pendi cul ar to tHe MQURLIGEBPIHOM 2a is formed onptlE MRSy POXL 10N,
guide surface is inclined toward 15 the stationary shaft cover.
Preferably, aafi ththdeelh hadmd doniimamnting the spipding reel ERtEnE axis
of rotation of the stationary shaft, between an i nner
ci rcunf erent i diistoirtg arodd Thee dpimning dealurdlace imedudes withdm ddeer
circunferential portion of the line guide surface 20 is in the range
of 1 to 515% ofreelrbodgin ) engidtad dhierd imchanism (mod Isdérown) for
Preferably, a radial height of the line guide surface bet ween the
i nner ci rcunf ¥t Blg PAid e 3 Nhd i4if BHidGating mechanism (not
shown) for moving the spool 4 back and forth along the
central axis thereof in response to rotation of the handle
1. The oscillating movement of the spool 4 along with the

10 rotation of the rotor 3 provide a means for uniformly and
evenly winding the fishing line L around the spool 4. It
should be noted, that as the fishing line L is wound around
the spool 4 by the rotor 3, the fishing line L follows a
spiraling path.

15 The rotor 3 has a first arm portion 5 and a second arm
portion 6 extending forward generally parallel to the
central axis. The two arm portions 5 and 6 extend from
opposite circumferential sides of the rotor facing to each
other. A first bail support member 7 is pivotally mounted

20 on an inner surface of a front end of the first arm portion
5. A fishing line guide mechanism 8 for guiding the fishing
line onto the spool 4 is mounted at the front end of the

first bail support member 7. A second bail support member 9

is pivotally mounted on an inner surface of a front end of



surface and the outer circunferential portion of the |Iine

- 18- gui de surface is in the range of 1 to 15% of a maxi num

outer diameter of the line roller. Preferably, the outer
circunferential portion of the line guide surface is formed with a
chanfer in a cross 5 section thereof. Preferably, a
radi us of the chanfer is in the range of -21- 0.1to 0.5 mm
Preferably, the inner circunferential portion of the | i ne gui de
surface is forped with a corner havi ul at a r
secti on. the BrCPR DE§@RPP¥téRn TﬁEbBﬁgw}ﬁG% #671add Bgtﬁgeﬁ gﬁls a
side el evation view showi ng a spi nni ng r eel accorg rst
enbodi nent of filsbipgeddne guide mechaaismo§; angsthe secon Fﬂél 2SP8P8r1LJart
cross-section, part elevation front vi ew showi ng the spinning reel
depicted in FmgmbEx 9. Fig. 3is a fragnentary, part
Cross-section, part el evation front view showi ng a fishing line

gu:de_nechaniSWI The stafucttharespfifiishineellidepigatide nechrgism1Badd 2,
o Inéan described below with respect to Figs. 2, 3, 4 and 5. The
fishing line guide mechanism 8 includes a stationary shaft
20 that is fixed at one end to the first bail support
member 7. A stationar& shaft cover 21 is formed to receive.
and support one end of the stationary shaft 20, as shown in
10 Fig. 3. A roller bearing 22 is fitted on the stationary
shaft 20, and a cylindrically shaped line roller 23 is
fitted onto the roller bearing 22, as is described in
greater detail below.
The stationary shaft 20 is formed with a flange
15 portion 20a having a large diameter. The flange portion
20a is retained in a retainer hole 2la formed in the
stationary shaft cover 21. A distal end of the stationary
shaft 20 is fixed by a stationary screw 26 to a fishing
line gui&e member 25 formed at a tip end of the first bail
20 support member 7.
As shown in Fig. 4, during use of the spinning reel,
the fishing line L extends from the line roller 23 to a

guide (not shown) of a fishing rod (not shown). A rotation

axis (not shown in Fig. 4) is defined by the line roller 23



20 enl arged scal e; Fig. 4 is a fragnentary side el evation
Vi ew show ng features of the fishing |ine guide nechani sm depicted
in Figs. 2, 3 and 4; Fig. 5is a fragnentary
cross-section view showi ng a

-19- line roller portion of the Iine guide mechani smdepicted in
Figs. 2-4, on an enl arged scal e; _ Fig. 6 is aviewsimlar to
Fig. 4, showing a second enbodineng ‘of the present invention; 5
Fig. 7is aviewsimlar to Fig. 5 showi ng details of the Iine
rol I er portiorand thec sidarionanyt sHate 20GO0NA line F dsbddifdmetl dapacted in
Fig. 6; Fig. 8is aviewsimlar to Figs. 5 and 7, show ng

third enbodi meyiiredit iidie thaasan Jenealng palrad 1tehi id the undegﬁbee_lament
being a nodification of the first enbodi ment depicted in Fig. 5;

and rotdtidn Adis DG i g?é §‘:rolt %rF '295; s%ch7 tgad %hesﬁﬁ%nﬁ

a fourth enbodi nent, the fourth enbo nent nodi fi cati on of

the second emi%qfémc&emh%t ¢idt e  the flshlng line L first engages

5 the line roller 23. The stationary shaft 20 is fixed to
the fishing line guide member 25 such that, in a plane
defined by the fishing line L and the straight line F, an
angle o is defined.between the fishing line L and the
straight line F and is an acute angle ( o <90° ).

10 Therefore, the line F is not quite perpendicular to a
rotational axis of the rotor 3. Or, in other words, the
rotational axis of the stationary shaft 20 is not
perpendicular to the rotational axis of the rotor 3, but
may be close to being so if the angle o is set close to

15 90°. Also, as shown in Fig. 2, the distal end of the
stationary shaft 20 is fixed to the fishing line guide
member 25 so that the tip end thereof extends more toward
the spool 4 than the distal end does. By fixing the
stationary shaft 20 in the above described orientation,

20 when tension is applied to the fishing line L in a fishing
line winding operation or mode, the portion of the fishing
line L extending over the line roller 23 is displaced on
the side of the stationary shaft cover 21. In other words,

the fishing line L extends around the line roller 23



15 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

enbodi nent of the present invention is descri bed bel ow.

A spinning reel in accordance with a first enbodi nent of the
present invention shown in Figs. 1 and 2 is provided 20 with a reel
body 2 having a handle 1, a rotor 3 rotatably supported on the
front portion of the reel body 2, and a spool 4 which is disposed

on the front portion of the rotor

Lis wund in

esponse to rotation of the rotor. The rotor 3 and
fi?lng a plane that 1is not perpendicular to the 5.

the spool 4 de TH '

central axis about which the rotor 3 rotates. A nounti ng
portion 2a is ¥UrHePt tHelsfferthorking roller 2%. the reel body 3 for
mounting the spinning reel onto a fishing rod. The spinning reel

al so i ncl udes
shown) for

shown) for nmodhgis Heomeed| intdmcdd ndvitdr tthealtdRy die of the fdestr ahiaxi s

wi t hi¥f t¥e shpwn in gdlg boby the & irsdtiorg driinee guddeamembetnot

rotating the rotor 3 and an oscill ating nmechani sm (not

t hereof in response to rotation of the handle 1. The oscillating

movement5 of t heuppract mMenbedn @7 VArdd Kdie a Hphericiiatgnapeal the rotor 3
provide a neans for uniformy and

10

15

20

The stationary shaft cover 21 and the fishing line
guide member 25 have similar shapes. The retainer hole 2la
retains the flange‘portion 20a of the stationary shaft éo
and is formed at the center of the stationary shaft cover
21. The stationary shaft cover 21 is held in place by the
stationary shaft_20 and other members (described below)
such that the stationary shaft cover 21 and the fishing
line guide member 25 are spaced apart from one another.

The roller bearing 22 is fitted on the stationary
shaft 21 between the fishing line guide member 25 and the
stationary shaft cover 21 for rotatably supporting the line
roller 23. A bearing support member 27 is formed with a
cylindrical portion and a flange where the flange is
retained in a recess 25a formed in a portion of the fishing
line guide member 25 and the cylindfical portion of the
bearing support member 27 engages an inner race 22a of the
roller bearing 22. A spacer 28 is fitted into a recess 21b
of the stationary shaft cover 21. The spacer 28 is in

contact with an recess 21b of the stationary shaft cover

A first

-3-and around which a fishing line

a



evenly winding the fishing line L around the spool 4. It shoul d be

noted, that as the fishing line L is wound around the spool 4 by the
rotor 3, the fishing line L follows a spiraling path. 15

The rotor 3 has a first armportion 5 and a second arm portion 6
extending forward generally parallel to the central axis. The two
armportions 5 and 6 extend from opposite circunferential sides of
the rotor facing to each ot her. A-24+st bail support nenmber 7 is
pivotally nmounted 20 on an inner surface of a front end of the first
armportion 21. Witd Sudh s ry-danyemgitge thec Hamesmr8ceor2guiidi ng t he
fishing line onto the spool 4 is nmounted at the front end of the

first bail supeirainesivhiar posiAisacdnd thi laxS4APAirERABAr bY the spacks
pivotally mounted on an inner surface of a front end of

-21- t s PR yBa3ah [oF YN 2|7s provi ded between the
fishing |ine guide nechanlsn1§kgndE§he second bail support menber 9.

The structure of fingfy rl&ﬂé lelqlé&d?%@wﬁ:@ﬁoh Lhe Pg_gggr bggglbel ow

with respect to Figs. shlng
mechani N 8 i 'ﬁ Léqﬁﬁl Q:tﬁatl?tl 'ﬁ\av noq.amove in the axial direction, along

the rotational axis of the line roller 23. The line roller
23 is fitted onto an outer race 22b of the roller bearing
22 in the directioﬁ of the stationary cover 21. The liné
roller 23 includes a first sleeve member 32 made of resin

10 material and has on an outer circumferential surface
thereof a stepped portion 31 with a larger diameter on the
stationary shaft 20 side thereof. The line roller 23 also
includes a second sleeve member 34 that is fitted on the
outer circumferential surface of the first sleeve member

15 32. The second sleeve member 34 is made of brass and has
on its inner circumferential surface a stepped portion 33
engaged with the stepped portion 31. The first sleeve
member 32 is provided at its inner circumferential surface
with a retainer portion 35 which extends radially inward

20 for engagement with end face of the outer race 22b of the
roller bearing 22 on the side of the fishing line guide
member 25. With such an arrangement, the line roller 23 is
not movable in a direction toward the stationary shaft

cover 21. As a result of the above configuration of the



20 that is fixed at one end to the first bail support menber 7. A
stationary shaft cover 21 is forned to receive and support one end
of the stationary shaft 20, as shown in 10 Fig. 3. Aroller bearing
22 is fitted on the stationary shaft 20, and a cylindrically shaped
line roller 23 is fitted onto the roller bearing 22, as is
described in greater detail bel ow. The stationary
shaft 20 is fornmed with a flange 15 pesti on 20a having a | arge

di aneter. The flange portion 20a is retained in a retainer hole

21a formed inime roller 23} aiioiwe ynstwedw gy efnddl . showhi)stid adnays t he
stationary shaft 20 is fixed by a stationary screw 26 to a fishing

l'ine gui de mMegbeine® Eéﬁﬁ@é'naﬁhé‘ iide epsh Pér tI® did Sthdaidat ihary shymort
menber 7. shown in Fig. 4, during use of the spinning reel,

the fishing lé&ﬁ of £X tends fromthe line roller 23 to a gui de (not
shown) of a fishing rod (not shown). A rotation axis (not shown in

58 Y 1S Cond Rk A bhe ekRkafhs (P rhe reqond shseve peuber 34 of

dlrectlgn tha"lt:he Sge£g££¥rp3§a££gldégbél eé"b éﬁi§§%h specific
reference to Eig. 5. The second sleeve member 34 includes
a parallel surface 34a, a tapered surface 34b, a first
slant surface 34c, a line guide surface 34d and a second
slant surface 34e, all formed in the listed order going

10 from left to right in Fig. 5, from the fishing line guide
member 25 side to the statioﬁary shaft cover 21 side. The
parallel surface 34a is generally parallel with the
rotational axis (not shown) defined by the line roller 23
and the stationary shaft 20.

15 The parallel surface 34a and the portion of the second
slant surface 34e having a maximum diameter (the right end
in Fig. 5) have substantially the same outer diameter.
Further, the outer diameter of the first slant surface 34c
is smaller than either of the outer diameter of the

20 parallel surface 34a and the second slant surface 34e. The
tapered surface 34b has a conical shape that is formed so
as to smoothly connect the parallel surface 34a and the
first slant surface 34c to each other. Preferably, the

taper of the tapered surface 34b with respect to the



rotation axis of the line roller 23, such that the line F I ntersects
the point where the fishing line L first engages 5 the line roller 23.
The stationary shaft 20 is fixed to the fishing |ine guide nenber 25
such that, in a plane defined by the fishing Iine L and the straight
line F, an angle a is defined between the fishing line L and the
straight line F and is an acute angle ( a <90 ). 10 Therefore, the
line Fis not quite perpendicular to a -26- rotational axis of the rotor
3. O, in other words, the rotational axis of the stationary shaft
20 is not b ol ty | 5 [ fext P8 rigt @n 3, but
may be cl ose ﬁ%tab%%é)‘gg%?&tﬂéoggﬁf%ﬁg icgs@sﬂelfg]glo;ﬁé I’?)olq 15 90[err].

Al so, as shown in Fi | st end. o 'dygg t 20
is fixed to tHd e|s\f1'gin Ztl"hé k@a ué%e&é’ £6r gxrréengbgle%’ 255t° 19 & o, T

img rine g so'that the tip end

t hereof ext t d th | 4 than the.di Si: does.
et 58 et oo, A8k cnce sl 18 APl LTS Hit o

orientation, - 20 when tension is applied to the f'shingﬁii?F Lin a
fi shing decreages, $HRG %@%ﬁiwdﬂ%él%ellpo%% o MY F57shi ng
line L extending over the line roller 23 is displaced on t he side

of the 5t ati obtarghehbd tbecwrdepstood thatertherangle v of the,fanefigdg |ine
L extends around the line roller 23
surface 34b could be anywhere in a range of 0 to 15

degrées. The second slant surface 34e is slanted so that
its diameter ié increases going toward the right side of
Fig. 5. It is preferable that its slant angle of the second

10 slant surface 34e is in the range of 0 to 5 degrees with
respect to a plane perpendicular to the rotational axis of
the line roller 23.

The line guide surface 34d of the second sleeve member

34 is formed into a flange shape so as to be somewhat

15 slanted toward the side of the stationary shaft cover 21.
The fishing line L displaced on the side of the stationary
shaft cover 21 in the line winding mode is brought into
contact with the line guide surface 34d. A height H of the
line guide surface 34d is, for example, 1.3 mm. The portion

20 of the line roller 23 having a diameter D for example, 11.9
mm. It is préferable that the height H is in the range of 1
to 15% of the maximum outer diameter D. If the height H of
the line guide surface 34d is set in such a range, the

frictional force between the line guide surface 34d and the



-23- defining a plane that is not perpendicular to the

rotational axis of the line roller 23. As is shown in Fig. 4,
the fishing Iine guide nenber 25 is forned integrally with the tip
end of the first bail 5 support nmenber 7 and has a spherical shape.
The stationary shaft cover 21 and the fishing Iine gui de nenber 25
have sim | ar shapes. The retainer hole 2la retains the fl ange
portion 20a of the stationary shaft 20 -27- and is forned at the center
of the stationarx_shaft cover 10 21. The stationar% sfaft cover 21 is
held in pl acefb§hipg line L ig; gmpdhar FveRatf PheahysSbBibds r

(descri bed bel ow) such that the stationary_ shaft cover_21 and the
fi shing brohght gotdecaphbet withr thepling apide FuBhRGAS3 4ot her.
The roller bearing 22 is fitted on the stationary 15 shaft 21 between
the fishing | ereegsiite fEibtioASwddd hbe likely betgenenat§dshaft cover 21
for rotatably supporting the |ine roller 23. A bearing support

menber 27 is fornmegnwohe @onfiguratiyhi Bér thal fpesti embadiment | aamyeaxbal e
the flange is retained in a recess 25a forned in a portion of the

fishingg 20 1en?§%eBQBEd%h€EERﬁ% daifaBdshibeacy! Badrisyl £por éxanpDé, t 6iee
beari ng support nber 27 engages an inner race 22a of the roll er

bearing 22. pacely 28 ehtlire! §3nRh0s2oECthES12AB roller 29Tisefor
stationary shart cover Zf.tfké spagér 58 i's1n
example, 5 mm. It is preferable that the axial length B is
in the range of.l to 15% of the entire length S. The-axial
length B is important because of interaction between the
10 line guide surface 34d and the fishing line L. For
instance, as the fishing line L is wound around the spool
4, the fishing line L comes from the last guide (not shown)
in the fishing rod (not shown) and extends to the line
roller 23. Looking at Fig. 2, it should be understood that
15 the fishing line L comes from above the plane defined by
the depiction in Fig. 2. Further, with respect to Fig. 2,
the guide (not shown) of the fishing rod (not shown) is
typically located proximate a point on a line that extends
out from the center of the spool 4 and rotor 3. Therefore,
20 as the fishing line L is drawn from the guide (not shown)
the line L first typically engages the line roller 23 at
the surface 34c or at a radially outer portion of the line

guide surface 34d and engages at least a portion the radial

width of the line guide surface 34d. Further, as is



contact with an recess 21b of the stationary shaft cover

21. Wth such an arrangenent, the inner race 22a is retained in
position in the axial direction by the spacer 28 and the bearing
support nmenber 27. The line roller 23 is fitted onto the

roll er bearing 5 22 such that in may not nove in the axial direction,
al ong the rotational axis of the line roller 23. The line roller

23 is fitted onto an outer race 22b of thesgtoller bearing 22 in the
direction of the stationary cover 21. The line roller 23 includes a

first sleeve nenfecaBédninerdgstesi andld, asmeherfidhbngl hiase AN laravas er
circunferential surface thereof a stepped portion 31 with a |arger

di ameter on thghe line ré12e£0p3r ¥ngdhastyding! dfolne €d -spdsl 14 pacreol | er
23 al so i ncl udes a second sl eeve nenber 34 that is fitted on the

outer circunt eff%%?b SZE#éaﬂeagg%#lh wkthek n%ﬁﬁ%%@s ”ﬁq@efi%%%q[isdeg%urfg@e

second sl eeve ne ma rass a I nner

chourterent! 2hedy" BiGaRepRETERL0REh  Ehe Ting, gujan LR IAD AU tne
| nner Cigcunfe%gghkgg igﬁgafeimparts a line twist in a reverse direction
to the fishing line L as it is wound around the spool 4.
As should be clear from the above and from Figs. 2, 3 and
5, the axial lendth B of the line gquide surface 34d is
further important for determining the contact position and
10 the release position of the fishing line L relative to the
line guide surface 34d.

A border portion between the line guide surface 34d
and the second slant surface 34e, i.e., the outer side end
portion of the line guide surface 34d is rounded or bevéled

15 in an arcuate shape in cross section. It is preferable that

| a radius R of the arcuate portion is in the range of 0.1 to

0.5 mm. If the outer circumferential end portion is thus
rounded or beveled, the fishing line L is likely to slide
smoothly relative to the line guide surface 34d when the

20 fishing line L cohtacts the outér circumferential side
thereof. As a result, undesirable twists in the line
hardly occur in this portion of the line roller 23.

Also, a border portion between the line guide surface

34d and the first slant surface 34c, i.e., the inner



with a retainer portion 35 which extends radially inward 20 for
engagenent with end face of the outer race 22b of the rol |l er bearing
22 on the side of the fishing |line guide menber 25. Wth such an
arrangenment, the line roller 23 is not novable in a direction toward
the stationary shaft cover 21. As a result of the above
configuration of the - 25-

line roller 23, a fine narrow gap (not sh®®) is al ways defi ned
between the line roller 23 and the stationary shaft cover 21.

The various sciteuefenéntibal sendnpost teneigerfdbatied4imfan anguldae shaye
roller 23 are described below with specific reference to Fig. 5. The

second sl eeveiffegpess 3detBEbHUCSf the inRePo¢fFb@hfSHEdBL£]l Had pored ed
surface 34b, a first sl ant surface 34c, a line guide surface 34d and

a second is ﬁb@”ioﬁﬂ&é&csr3ﬂ§vef%é %@Enfg&h tfﬁ%&'éﬁé“%ﬂﬁﬁ%ﬂrgo'ng 10

fromleft toright in 5 fromt I shing 1 ne guide nber 25

e 10,1 SLBRAISEHeSRI 68 ind a3 Fiyofl o soulq R0 a0 20
by the Line rgkkgumgerentlal en g éggtiégié @hg f{ggtgéghe surface 34d.
As a result, the line twist caused by the contact with the
first slant surface 34c will be accurately produced.
A thrust beéring ring 36 made of Durcon™ (resin).is
interposed between the end face, on the line guide member
10 25 side, of the line roller 23 and the flange portion of
the bearing support member 27. The thrust bearing ring 36
is used to prevent the direct contact between the line
roller 23 and the fishing line guide member 25.
It should be understood that as the fishing line L
15 extends from the guide (not shown) of the fishing rod (not
shown) toward the line roller 23 and enters into engagement
with the line roller 23,lthe orientation of the line roller
with respect to the spool 4 (and hence with respect to the
guide) biases the fishing line toward the line guide
20 surface 34d. Specifically, the first bail support member 7
and the.secoﬂd bail support member 9 pivot about an axis
(not shown) that extends through the rotor 3. A tangential

line T, is perpendicular to the axis defined by the

pivoting movement of the first bail support member 7 and



15 The parallel surface 34a and the portion of the second

sl ant surface 34e having a maxi nrum di aneter (the right end in Fig.
5) have substantially the same outer dianeter. Further, the outer

di ameter of the first slant surface 34c is smaller than either of |
the outer dianeter of the 20 paral l el surface 34a and the second sl ant
surface 34e. The tapered surface 34b has a conical shape that is
formed so as to snoothly connect ~f%e paral |l el surface 34a and the
first slant surface 34c to each other. Preferably, the taper of the
t aper ed surf ached4lecondhbaddpetpport! meémber 9. The tangential line T,

- 26- rotational axis (not shown) of the line roller 23 is an

angle y in thegs ange @andedt @2EPlArclet g_n!aQ daeingswhobe center isrghe
slant surface 34c is slanted so that its diameter decreases goi ng

toward the ri glnteiyde Ofnd Qot?r 'éO\é{%V%; ro-ﬁt whith #aeykdohernadggssood

that the angle y of the tapere ace 34b could be anywhere in a
that ' dtined by WY BiRorhil SERAEY R £hE (RERr BaL) StippaEeT SO
Fig. 5'5|t isn@{ 2&? 'Q%é'ﬁﬁéiéé%éﬂd?%%i n%h%p%&tt%%miggogg As can be
seen in Fig. 2, the stationary shaft 20 is not parallel to
tangential line T, but rather is offset from the tangential
.1ine T, by an angle 8. The angle © is preferably less that
25° but greater than 2°. The offset orientation of the

10 stationary shaft 20 creates a biasing effect on the fishing

line L urging it into contact with the line guide surface

34d.
Guide Operation of Fishing Line
When the rotor 3 is rotated by the handle 1, the
15 fishing line L is wound around the spool 4 while being

guided by the bail 10 and the line roller 23. In this case,
the fishing line L is guided from the line guide surface
34d of the line roller 23 to the spool 4. Incidentally,
since the line roller 23 is rotated smoothly by the action
20 of the roller bearing 22 in accordance with the passage of
the fishing line L, a large resistance is not applied to
the fishing line L and the fishing line may pass smoothly.
As shown in Fig. 2, even if the amount of the fishing line

L wound around the spool 4 is changed to thereby change its



10 slant surface 34e is in the range of O to 5 degrees with

respect to a plane perpendicular to the rotational axis of the line
roller 23. The line guide surface 34d of the second sl eeve
menber 34 is formed into a fl ange shape so as to be sonmewhat 15
slanted toward the side of the stationary shaft cover 21. The
fishing line L displaced on the side of the stationary shaft cover
21 in the line wi nding node is brought i m3a- contact with the line
gui de surface 34d. A height H of the | ine guide surface 34d is, for
exanpl e, 1.3 ewteTheiponmfemenkdal diefmethe,| the fbshéng2Bihavinis a

di aneter D for exanple, 11.9 mm It is preferable that the height H
is in the rangaidedlalways from a5%patthh€ pBihtusbotherspoabes eby xhéf the
hei ght H of the line guide surface 34d is set in such a range, the
frictional fongaebgudaensuft¢acenssayi g8 aurbaget34€¢handmbiifit of the

-27- fishing line L is small. Even if the fishing line L is

brought into %QEE%CbeWF&QtEBeihi@gﬁggkgﬁiﬁariﬁﬁg §4?ecomes stEBLES ST Ere

friction will not |ikely be gener n one configuration of

gzg {Lf%§o$n2§gkp @%s&é%oafgg& tiat thLGQQEQaBt%ESEbedLE”EOQHLQE surface
' difference between the line twist in the feeding mode and
the line twist in the winding mode of the fishing line L,
is left in the fishing line L. |
In the above-described operation, the fishing line L
10 is guided along the tapered circumference 44 of the fishing
line guide member 25 and the tapered circumference 45 of
the stationary shaft cover 21 from the bail 10 and fed to
the circumference of the line roller 23. Then, the fishing
line L is displaced toward the line guide surface 32d by
15 the force applied to the fishing line L and the line roller
23 is biased toward the stationary shaft cover 21 by its
reactive force. However, the inner circumferential surface
of the first sleeve member 32 of the line roller 23 is not
movable in a direction toward the stationary shaft cover 21
20 by the retainer portion 35, and the first sleeve member 32
and the second sleeve member 34 are not movable in the
direction toward the stationary shaft cover 21 in the same

manner by the stepped portions 31 and 33. Accordingly, even

if the line roller 23 is biased toward the stationary shaft



mm and an entire length S of the line roller 23 is, for exanmple, 5

mm It is preferable that the axial length Bis in the range of 1 to
15% of the entire length S. The axi al |l ength B is inportant because
of interaction between the 10 | i ne guide surface 34d and the fishing
line L. For I nstance, as the fishing line L is wound around the
spool 4, the fishing line L conmes fromthe | ast guide (not shown)
in the fishing rod (not shown) and extendgzto the |ine roller 23.

Looking at Fig. 2, it should be understood that 15 the fishing line L
comes from abgowerhdlp| Atehdsfilyegobgacts withthbed8pabieRArY nshagt 2.
Further, with respect to Fig. 2, t he guide (not shown) of the
fishing rod (powexh@in) is typically |l ocated proxinmate a point on a
| i ne that extends out fromthe center of the spool 4 and rotor 3.

Therefore, 20 nasol,heihcehiche lfisdihg 3ideannisraisphacedi dewindtthe
shown) the line L first typically engages the line roller 23 at

the surface 3d¢aQioRhry Ghdical Lhveyt 94 ,PRhki @RsRingheiheNE is releadéade
surface 34d and engageS at |east a portion the radial wi dth of the

[;g? gu%de Su%%%%?dS%ﬂe EBBBEEQ’OﬁsthE side of the first bail support
member 7 from the position where the fishing line L is in
contact with the circumferential surface of the line roller
23. Then, when the fishing 1iﬁe L is brought into contact
with the line roller 23, the fishing line is in contact

10 with the flanged guide surface 34d. Thus, the position of
the fishing line L toward the spool 4 is displaced on the
side of the first bail support member 7 on the
circumferential surface of the line roller 23 so that the
line twist that is opposite to the line twist in the line

15 feeding mode is generated. Also, when the fishing line is
brought into contact with the line guide surface 34d, the
line twist that is opposite to the line twist in the line
releasing mode is applied to the fishing line that is in
contact with the line guide surface 34d by the rotation of

20 the line guide surface 34d caused by the rotation of the
line roller 53. However, since the angular portion is
formed in the inner circumferential end portion of the line
guide surface 34d, the fishing line L is liable to follow

the inner circumferential end portion so that the precision



indicated in Figs. 2 and 4, as the fishing line L | eaves the Iine
roller 23 and is wound around the spool 4, the fishing line L again
further engages the |line guide surface 34d. Engagenent between the
| i ne guide surface 34d and the 5 fishing line L inparts a line tw st
in a reverse direction to the fishing line L as it is wound around
t he spool 4. As shoul d be cl ear ftgglthe above and fromFigs. 2, 3
and 5, the axial length B of the I'irne guide surface 34d is

further inportant for determning the contact position and 10 t he

rel ease posi taforthg hine fiwigthqt ithe Ifirdtatshant surtface 34c mayj be gui de
surface 34d. A border portion between the |ine guide surface
34d amhaneedecond sl ant surface 34e, i.e., the outer side end
portion of the line guide surface 34d is rounded or beveled 15 in an

arcuate shape in amshiEcdsy, dinds ﬁlfe?fﬁrs&ilrﬁ_; idde 1 is displaeddus R of
the arcuate portion is in the range of 0.1t 0.5 m |[|f the outer

ci rcunf erent iy ﬂ%téﬁtioﬁxéﬂd%hafﬁ] cov r.lo%de‘itorlsb%\b@s&@let ke fishing
line Lis likely to slide " snoot ati've to t l'i ne guide

surface 34d Wﬂﬁ% cqnt act. ar

ci rcum‘ erenti 9;41%152&1“(3 tEILereﬂ?q.‘ r@ﬁllnreeg' %l% Eidh yo%g’l eltlvr\ﬁests in
the line y oc |n this portion of the |i ral Ler

Al'so, a bordér® 41‘Ial orf et ﬁé‘fed{}i](?g- 5.‘1\‘!‘%55 of” the ]‘3’538 and t he

fir sl ant surface 34c i the i nner
St olier 23 ‘from tHe stationary shaft cover 21 51de to the

first bail support member 7 51de to thereby generate the
stable line twist. In addition, since the flanged portion

10 is formed in the line guide surface 34d so that the portion
on the side of the stationary shaft cover 21 has a larger
diameter, even if the fishing line L is brought into
contact with the line guide surface-34d, the line twist in
the same direction is generated. For this reason, the

15 direction of the generated line twist may be always
opposite to the line twist in the line feeding mode, and
the precision of the generation of the opposite line twist
may be enhanced.
Second Embodiment

20 As shown in Fig. 6 and 7, there is a second embodiment
of a line roller 23' of a line guide mechanism 8' which
includes many of the features of the line roller 23 of the
first embodiment. For instance, the line roller 23°

includes: a parallel surface 34a, a tapered surface 34b, a



- 29- circunferential end portion is fornmed in an angul ar shape

In cross section. If the inner circunferential end portion I S not
rounded or bevel ed but fornmed into the angul ar shape, the fishing
line is likely to follow the inner 5 circunferential end portion of
the Iine guide surface 34d. As a result, the line tw st caused by
the contact with the first slant surface 34c will be accurately

pr oduced. A thrust bearing ring 363smade of Durcon[err] (resin) is

I nt er posed between the end face, on the |ine guide nmenber 10 25 si de,
of the |ine rpiherg@sdansutbecé| avdecapdra i secodd slant sulmfadeddeng support
menber 27. The thrust bearing ring 36 I s - used to prevent the direct

contact betwegdwétr|i tRe line rolDéte€s3 L3R iAwlddediay dridiatgsi de
menber 25. It should be understood that as the fishing line L

Lo | extends,fegunt9e: Oihdea(8obetnov: Odutbsod SN NOHOddrRius

shown) toward t I ne rol enters I nto engagenent

o che"Sobol Ao RhaRECEAPTHbkShebed e bl g o, 41 s
(1 shingcl'ne Loserd he Ligs g0l 06 £0ge pu W AEB3LY . SHESHAEEIRL, "
pivot about aQu%%éSe 34a, the tapered surface 34b, the arcuate surface
34i, the first slant surface 37, the line guide surface 34d
and the second slant surface 34e.
The parallel surface 34a and the maximum diameter
10 portion (at the right end in Fig. 7) of the second slant
surface 34e have generally the same outer diameter. The
outer diameter of the arcuate surface 34i is smaller than
the outer diameter of the parallel surface 34a and the
second slant surface 34e. The tapered surface 34b is formed
15 so as to smoothly connect the parallel surface 34a and the
arcuate surface 34i to each other. It is preferable that a
taper angle y of the tapered surface 34b is in the range
of, for example, 5 to 10 degrees. The arcuate surface 34i
is formed so that its contour defines an arc having a
20 radius of, for example, 100 to 500 mm where the center
point of the.radius is located radially outward from the
first slant surface 37.

The first slant surface 37 is slanted so that its

diameter increases going toward the right side of Fig. 7.



(not shown) that extends through the rotor 3. A tangenti al l'ine
T[err] is perpendicular to the axis defined by the pi voti ng
novenent of the first bail support nenber 7 and

- 30- the second bail support nmenber 9. The tangential line T[err]
Is also tangent to a circle (not shown) whose center is the center
of the rotor 3 at a point which falls on the axis defined by the

pi voti ng novenent of the first bail suppasg- 5 menber 7 and the second
bail support nmenber 9. As can be seen in Fig. 2, the stationary

shaft 20 is not parpréeérable that slangeaigré fioe therfirdmtsatther is
offset fromthe tangenti al line T[err] by an angle [err]. The

angle [err] isyprgterahl yel easthBatange of 025[€6 r1o dgaa! ere than
2[err]. The offset orientation of the” 10 stationary shaft 20 creates a

0l asing el f echr8PeL A1 bl ERABOthg 1ength' OF tnd"HLA0 13X GHAUAS I3

the line guide surtace eration of Fishing

:‘_: gﬁi ng |line Eni Eh%%%aggfgﬁﬁ%of,ﬂ?é%oéftﬁﬁgﬂﬂ? i%%ﬁh%&?mes}u\%%ﬁby
the baig 10 agg %Qg.l%?etﬁgl%Egs%leéRttgéﬁfggge§7 is formed for the
purpose of guiding the fishing line L into contact with the
line roller 23* at the end portion 37a of the first slant
surface 37 as the fishing line L approaches the mechanism
8' from a guide (not shown) of a fishing rod (not shown).
10 In other words, as the fishing line L approaches the line
guide mechanism 8', it first contacts the line roller 32°'
on the first slant surface 37 at the end portion 37b. The
fishing line L then wraps part way around the line roller
23', as shown in Fig. 6, until it engages the end portion
15 37a of the first slant surface 37, which is the small
diameter side of the first slant surface 37. The fishing
line L. then extends toward the spool 4 from the end portion
37a on the small diameter side of the first slant surface
37. Therefore, as the fishing line L is wound around the
20 spool 4, the fishing line I. follows a path that is slanted
and displaced toward the first bail support member 7 on the
first slant surface 37. Thus, the fishing line L is slanted

and displaced toward the first bail support member 7 at a

predetermined interval on the first slant surface 37 so



the fishing line L is guided fromthe |ine guide surface 34d of the
line roller 23 to the spool 4. Incidentally, since the line roller
23 is rotated snmoothly by the action 20 of the roller bearing 22 in
accordance wth the passage of the fishing Iine L, a large
resistance is not applied to the fishing line L and the fishing

| i ne. may pass snoothly. As shown in Fig. 2, even if the anount of
the fishing line L wound around thyg-spool 4 is changed to thereby
change its - 31- out er

ci rcunf er ent i athalt avke ctwishelni the noppositte direction wuitdwl tatiadysinf rom a
constant point to the spool 4 by the | ine guide surface 34d. As a
result, the anbimé pélédeing modelimaptbgehenat£eed nid hehd i Sishing ilimd L
becones stable. There 5 is alnbst no fear that the extra tw st, due to

t he di {heconegcbehieRNcheerbt €AY Pind Nrd e eETh W@.ﬁmdﬁgﬂﬂ
the line twst in the wnding node of the fishing line L, s |eft

in the fishin fé@f ton. In the above-described operation, the
fishing line gp S onIS gui ded al ong the tapered circunference 44 of the

Ik:h;?gt?onary ngp %g%gﬁegqg?rongsﬁggggl$8igﬁg(ﬁ%h%ptfﬁ”qﬁg€¥5M345 °
manner as in the first embodiment. The fishing line L
displaced toward the stationary shaft cover 21 in the line
winding mode is brought into contact with the line guide
surface 34d. The height and the length in the width

10 direction of the line guide surface 34d and the maximum
diameter of the line roller 23' are the same as those of
the first embodiment.

The small diameter end portion 37a and the large
diameter end portion 37b of the first slant surface 37 are

15 formed in angular shapes in cross section, respectively. If
the end portions 37a and 37b are not rounded but thus
angularly beveled, as shown in Fig. 6, the fishing line L
in contact with the line roller 23’ is hardly displaced in
the axial direction at the end portion 37b. The fishing

20 line L is positioned with high precision, and at the same
time, the fiéhing line released away from the line roller
23' toward the spool 4 is hardly displaced in the axial
direction at the end portion 37a. Thus, the fishing line

may be positioned with high precision. For this reason, the



the circunference of the line roller 23. Then, the fishing line L
Is displaced toward the |ine guide surface 32d by 15 the force applied
to the fishing line L and the line roller 23 is biased toward the
stationary shaft cover 21 by its reactive force. However, the inner
circunferential surface of the first sleeve nenber 32 of the |line
roller 23 is not novable in a direction toward the stationary shaft
cover 21 20 by the retainer portion-3%; and the first sleeve nenber 32
and the second sl eeve nenber 34 are not novable in the di rection
toward the st@hagmref e tfihviarg Aline) wavnd akong the fimginédaBf t he

st epped portions 31 and 33. Accordingly, even if the line roller 23

i s biased towsukfidme Shtiorndetemiiaifdd at a predetermined value and the
- 32- cover 21, it hardly contacts with the stationary shaft

cover 21. line twisd sin WHeppdititd dirmdiomne ils igendratledcds taeard
t he stationary shaft cover 21, the fishing line L is released 5

toward the spopishidf 1ie Sdmda 141y fdSitdidn $HPYdcond s1antenber 7

fromthe position where the fishing line Lis in contact with the

circuntegenti gy Sdacs; Qfay e |ddifeddldfwith higher precision.

It should be appreciated that the line F in Fig. 6
defines generally the same angle a as was discussed above
with respect to the first embbdiment, however, the angle o
in Fig. 6 may be slightly smaller than in the first
10 embodiment. The line F is generally parallel to the
rotational axis of the line roller 23 and further
corresponds to the center of the stationary shaft 20.
Further, the line F in Fig. 6 is not perpendicular to the
rotational axis of the rotor 3, but rather the line F in
15 Fig. 6 is clearly angularly offset from a plane that is
perpendicular to the rotational axis of the rotor 3. An
angle & is defined between this plane and the line F.
Therefore, the rotational axis of the line roller 23 is
offset from the plane defined perpendicular to the
20 rotational axis of the rotor 3 and is also offset from line
T, as was deséribed above with respect to the first
embodiment in Fig. 2.
In such a line guide mechanism 8', in the fishing line

winding mode, the fishing line is guided to the line roller



23. Then, when the fishing line L is brought into contact with the
line roller 23, the fishing line is in contact 10 with the flanged
gui de surface 34d. Thus, the position of the fishing line L toward
the spool 4 is displaced on the side of the first bail support
menber 7 on the circunferential surface of the line roller 23 so
that the line twst that is opposite to the line twst in the |line
15 feedi ng node is generated. Al so, AN the fishing line is

brought into contact with the line guide surface 34d, the_, . line
twi st that is23ppbyithetvotationnefthetrotorhd witke its diregiiamdfreipdode
Is applied to the fishing line that is in contact with the |line
gui de surfacecRdngéy ahé istadbund afourd the ohweelimibrgumikrenced sz tHel
caused by the rotation of the line roller 23. However, since the

angul ar portigpobs 4. At thisr@Rflel Nsih€ei BREN £ L6k LnigT Bimdtisld sl esd i on
of the line gui de surface 34d, the fishing ltne L is liable to

[0 bR PUBCLSHECHTSE i phogdugobtactmace Lt slimey ot <l o
enhanceg. surface 37|@stBE8v§8§8; %hgcfiéﬂfn&iffﬁ&giéiﬁ@%itiéhéﬁﬁﬁ&QCEd
brought into contact with the circumference surface by the
end portion 37b on the large diameter side of the first
slant surface 37, slanted and di5posed to the end portion
37a on the small diameter and is positioned at the end
10 portion 37a of the small diameter side and released toward
the spool 4. Thus, the position where the fishing line is
released toward the spool 4 is displaced obliquely on the
side of the first bail support member 7 on the
circumferential surface of the line roller 23' so that the
15 line twist opposite the line twist in the line feeding mode
may be generated.

In this case, since as the fishing line L is wound in
and first engages the line roller 23' proximate the line
guide surface 34d having a relatively large diameter

20 proximate the stationary shaft cover 21 and the position
where the fishing line is in contact with the line roller
23' and the position where the fishing line is released

away from the line roller 23' are biased into place by the

taper of first slant surface 37, it is possible to generate



toward the stationary shaft cover 21, it is possible to 5 al ways

di splace the fishing line L, guided by the |ine roller 23, on the

circunferential surface of the line roller 23 fromthe stationary

shaft cover 21 side to the first bail support nenber 7 side to

t hereby generate the stable line twst. In addition, since the

fl anged portion 10 Is formed in the line guide surface 34d so that the

portion on the side of the statior®@y shaft cover 21 has a |arger
ine L is brought into contact with

di aneter, even.if th fizg{n
the Iine gui d&Brs Efghté“”}sﬁé’y[ vﬁlé'{ay% displacingghgyfdshiipgciiisg i s

generated. For this reason, the 15 directi on of the generated |line
twi st may be JiuRKd the £ 1r5(f-pr32%1}1t éupparie mempen i on ithet he |ine feeding
node, and the precision of the generation of the opposite line

t wi st q&gpqmiqygnﬁmﬁijsurfaces Seddred 1Emizodiolder 230. For thisAs
shown in Fig. 6 and 7, there is a second enbodi nent of a line

rol ler 23 of redsam, dlielel imsitivs oS thdhigdherated linechwdet magyonef the
features of the line roller 23 of the first enmbodi nent. For

|t 222 ?ggasuﬁ P:Cdemw??bs" Q:gi[ﬁ)“si&% to the Lin¥lydet id R¥eAhlige $eehing fdae,?
and the precision of the generation of the opposite line
twist may be enhanced.
Other Modifications and Embodimehts
(a) In the first embodiment, the parallel surface 34a,
10 the tapered surface 34b, the first slant surface 34c, the
line guide surface 34d and the second slant surface 34e are
formed continuously on the circumferential surface of the
line roller 23. However, the line guide surface 34d may be
employed with various other surfaces of the line roller 23
15 being given other arrangements. For example, in a third
embodiment Fig. 8, a first parallel surface 34f, a second
parallel surface 34g having a small diameter, a line guide
surface 34d and a third parallel surface 34h having a large
diameter are formed continuously. In this case, the first
20 and third parallel surfaces 34f and 34h having the large
diameters haQe substantially the same diameter. The
respective shapes of the line gquide surface 34d are the
same as those of the first embodiment. With such an

arrangement, it is also possible to ensure the same effect



- 34- |l i ne gui de surface 34d and a second sl ant surface 34e.

However, the line roller 23" also includes an arcuate surface 34i
and a first slant surface 37. The various surfaces of the |line
roller 23" are forned in the followwing 5 order beginning at the left
side of Fig. 7: the parallel surface 34a, the tapered surface 34b,
the arcuate surface 34i, the first slant surface 37, the |ine guide
surface 34d and the second sl ant suypftace 34e. The
paral |l el surface 34a and the maxi mum di anmeter 10 portion (at the right

end in Fig. 7afPftidte seathy Sild embodimentur f ace 34e have generally the
sane outer dianeter. The outer dianeter of the arcuate surface 34i

is smaller than (b) I ROYKorl aMidinint MR sRaidlcdeabowvef,ache34a and

t he second slant surface 34e. The tapered surface 34b is fornmed 15
:Sr?ZCEaO&Slirm?t eac%g!]her EPLEE I'S a‘glr la‘?{er Z’H e a%%% 528, t;:pr)ltaer az]i:r?g%g:@;t gf
seorces o SRR S S A A W N I e
the contor  Surac; Hid Gind Hehe RACRDT 1B B IARR A1 BB IR om the
first slant surface 37. The first, slant surface %} |s slanted
so that its continuously on the circumferential surface of t
roller 23. However, the first slant surface 37 and the line
guide surface 34d may be provided 6ther portions of the
line roller 23' being given.other arrangement. For example,
10 in Fig. 9, a fourth embodiment is shown with a first
parallel surface 34f, a second parallel surface 34g having
a small diameter, a slant surface 37, a line guide surface
34d and a third parallel surface 34h having a large
diameter are formed continuously. In this case, the first
15 and third parallel surfaces 34f and 34h having the large
diameters have substantially thé same diameter. The
respective shapes of the slant surface 37 and the line
guide surface 34d are the same as those of the second
embodiment. With such an arrangement, it is also possible
20 to ensure the same effect as that of the second embodiment.
(c) In the first and second embodiments 1 and 2, the
line guide surface 34d is slanted. However, the line guide

surface'may be a wall surface vertical to the axis of the

line roller 23.



di ameter increases going toward the right side of Fig. 7.

- 35- It is preferable that slant angle [err] of the first slant
surface 37 be in the range of 0.5 to 10 degrees. It is pr ef er abl e
that the length of the first slant surface 37 is in the range of 1
to 40% of the entire length S. As showmn 5 in Fig. 6, the first slant
surface 37 is forned for the pur pose of guiding the fishing line L
into contact with the l'ine roIIer_%i at the end portion 37a of the
first slant surface 37 as the fishi'ng line L approaches the
mechani sm 8 froma guide (not shown) of a fishing rod (not shown).
10 I n other wor@d) Ts the forsdgorind iembddimEprisac de timmer ne

gui de mechanism@8', it first contacts the line roller 32 on the

first slant swiromBsraitide endl pexriic o/ khellleine guide fsuxifiacg: [3idde L
then waps part way around the line roller 23', as shown in Fig. 6,

until it engages tHEn&ddiRes ldA®andwlar shpe Yo Wit iWhd 1Smntwawf dge 37,
which is the snall di aneter side of the first slant surface 37. The

1500, B, SeAPRLEH 8 a0l i i anggoron
Thereforg, as é&fﬁéi &%fgbéiifhlhﬁ gﬁ%”%&f%é“ﬁ%%&é“%urface 34c. However,
it is possible to geherate the line tw;st mainly at the
first slant surface 34c by rounding this portion. ’
Effect Of The Invention
In each embodiment of the present invention, the
10 fishing line guide mechanisms for a spinning reel are each
configured to direct the fishing line toward a portion of
the line roller having a large diameter on the side of the
stationary shaft cover, specifically the line guide surface
34d, it is possible to generate the stable line twist by
15 always displacing the fishing line toward the bail support
member on the circumferenfial surface of the line roller.
In addition, since the line guide surface 344 is formed
into a flanged shape having an increasing diameter going
toward the stationary shaft cover, even if the fishing line
20 is brought into contact with the line guide surface, the
line twist in the same direction is generated. For this
reason, the direction of the generated line twist may be

always opposite to the line twist in the line feeding mode,

and the precision of the generation of the opposite line



20 spool 4, the fishing line L follows a path that is slanted

and di spl aced toward the first bail support nenber 7 on the first
slant surface 37. Thus, the fishing line L is slanted and di spl aced
toward the first bail support nenber 7 at a predet ermi ned interval
on the first slant surface 37 so

- 36- that the twist in the opposite direction to the twist in a

| ine rel easi ng node nay be generated in the fishing line L in
contact with the rotating line roller 237 497 th hi gh precision. 5
The line guide surface 34d is forned in the sane manner as in the
first enbodi ment. The fishing line L di spl aced toward the stationary

shaft cover t | {.pe wi nding node is brought into contact with
the line gui ol;EWELQt J?“E“YSE’E“lf 58828989 The hei ght and the length in the width

10 direction of the e, qu urface_ 34 X Hyg&
di ameter of the Ii&@rF8PFeae§gli 8% ﬁ% séﬂgeggggﬁose E@'é ed the first
enbodi nent . smal | di aneter, gort on_37a and the |arge

dlaneter end Hatbryk §?Ha6FlPHefFPWsFt§Iﬁﬁﬂr%ErP Eelly 3rebe-

Furthermore, the foregoing description of the embodiments
5 according to the present invention is provided for the

purpose of illustration only, and not for the purpose of

limiting the invention as defined by the appended claims

and their equivalents.



15 formed in angul ar shapes in cross section respectivel

the end portions 37a and 37b are not rounded but thus . u’"uﬂlmlullumll _

bevel ed, as shown in Fig. 6, the fishing line L in co

line roller 23" is hardly displaced in t he axi al dlrectlon at the
end portion 37b. The fishing 20 line L is positioned with high

preci sion, and at the sane time, the fishing line rel eased away
fromthe line roller 23" toward th® spool 4 is hardly displaced in
t he axi al direction at the end portion 37a. Thus, the fishing line
may be positi UHAS WSt CLAIMEDpISei sion. For this reason, the

-37- phase of the fishing Iine wound al ong the first sl ant

surface 37 is detennined #ishipgedaher ghage wabHanass E6E a sII)j.nnih e tw st
in the opposite direction is generated in the fishing line slanted

and | ocated opelhs mﬁ%@dsb@\nh ffirst ﬁ%&écsa%i Qﬁ?p@?t%&ﬁbéi:é*dtﬂ\&éh
hi gher preC|S|on shoul d be appreciated that the line F in

Fig. 6 &.bﬁg%eae&%&ag&%gg ﬁ.g%maﬂg' s;ge 3 &ﬁasdbfcgslggﬁrﬁﬁfgieg_

W th respect to t Irst enb owever

?snggng f:;gg§t§Fl lle% hgago%%rtg% %he splnnlng regEOd£HEn£1shIR§ line F

line guide mechanism for guiding a fishing line onto a
spool of the spinning reel, the fishing line guide
mechanism comprising:
a stationary shaft fixed at a first end thereof to the
10 first bail support member;
a stationary shaft cover retained on a second end of
said stationary shaft at a spaced apart interval from the
" first bail support member;
a line roller rotatably supported on said stationary
15 shaft between the first bail support member and said
stationary shaft cover for guiding the fishing line onto
the spool as the fishing line is wound around the spool by
rotation of the rotor; and '
a reverse twist generating means comprising a line
20 guide surface and a biasing means, said line guide surface
being formed on a portion of said line roller, said line
guide surface having a varying diameter that increases
toward a side of said line roller adjacent to said

stationary shaft cover, said biasing means being confiqured



rotational axis of the line roller 23 and further corr ——
the center of the stationary shaft 20. Further, the Illlm]ﬂ"ﬂﬂmﬂm””"l
! S *

6 is not perpendicular to the rotational axis of the r

rather the line Fin 15 Fig. 6 is clearly angularly offset froma plane
that is perpendi cular to the rotational axis of the rotor 3. An
angle 6 is defined between this plane and the line F. Ther ef or e,
the rotational axis of the line roller 2344s of fset fromthe plane
defined perpendicular to the 20 rotational axis of the rotor 3 and is

a1 5o, of f et giMdiiflacing enolliohing® 149 dgathbkedadlorenel blisespect to

the first enbodi nment n such a’line guide

gﬁfgggi to ? hesi‘ﬁr}iftr?%%r Ei{qsrelire@%&xis’ée to rotat¥oldo?d tHRIZotbbe Chih PavekE '3;

23" by the rqtation of the rotor 3 wth its direction hein changed
and i s wound g Wﬁ%ﬁ@hﬁk&i@ﬁﬁ@ﬁ&Flpﬁéa twist gBoBPe4. At this
time, since the fishing line is displaced toward . the |ine guide

surface 34d dAShimg fiing thainds geversagd faom 37 dixestderqded, tWhEtipgni ng
line is positioned and

5 which occurs in the fishing line as the fishing line is
being released from the spool.

2. The fishing line guide mechanism as set forth in
. claim 1, wherein said line roller is formed with an annular
surface having a diameter that is smaller than said varying

10 diameter of said line guide surface, said line guide
surface being located between said stationary shaft cover
and said annular surface such that a portion of the fishing
line contact said annular surface in response to rotation '
of the rotor.

15 3. The fishing line guide as set forth in claim 2,
wherein the fishing line engages said line guide surface
prior to engagement with said annular surface as the
fishing line is wound from a guide in a fishing rod around
the spoocl in response to rotation of the rotor.

20 4. The fishing line guide as set foﬁrth in claim 2,
wherein .the fishing line engages said line guide surface
after engagement with said annular surface as the fishing

line extends from a guide in a fishing rod around the spool

in response to rotation of the rotor.



brought into contact with the circunference surface by the

portion 37b on the |arge dianeter side of the first zimulﬁ“iﬂi“ﬂ"m "l“'
37, slanted and di sposed to the end portion 37a on the

dianeter and is positioned at the end 10 portion 37a of the snal

di aneter side and rel eased toward t he spool 4. Thus, the position

where the fishing line is rel eased toward the spool 4 is displaced
obl i quely on the side of the firstybail support nenber 7 on the
circunferential surface of the line roller 23 so that the 15 l'i ne

twi st opposite the5kineThei §ishinghkihenguidedneghamiem accordimy e

gener at ed. In this case, since as the fishing line L is wound

i n andlaimsl, enpegeint beilli beas ohgefedds eomptb@dée dime |ine
gui de surface 34d having a relatively large dianeter 20 proxi mate the

stationary shaiieﬁﬁae&oﬁloﬁnsaiaeseaﬁiéhafy shaft whbes en tde dnghéng |ine
Is in contact wwth the line rol and the position where the

fishing Iine aaﬁiﬁlaaaﬁeﬁween a ng‘el rs{;?”?ﬁéefiéﬂfnéoﬂﬁé £ &re biased

into place by ant sur e 37, It is possible
to genepate

stabl e Fine tﬁfg?lg }1neé aa%SIQBF%S }Kén$l%ﬂlﬁgp+?%% aéfihed by sald®

portion of the fishing line and said straight line, said
portion of the fishing line extending from a point of
contact of said fishing line with said line roller to a
guide of a fishing rod, said straight line ‘being generally

10 parallel with an axis of rotation of said stationary shaft
and extending from said point of contact, said angle being
an acute angle.

6. The fishing line guide mechanism according to
claim 5, wherein the pair of rotor arms of the rotor of the

15 spinning reel pivot about a pivot line extending
therebetween, the pivot line further extending through the
spool proximate a central axis of the rotor, a tangential
line being defined about the central axis of the rotor at a
radius defined proximate one of the pair of rotor arms,

20 said tangential line being perpendicular to said pivot
line, said axis of rotation of said stationary shaft and
said tangential line defining an acute angle such that one
end of said stationary shaft is closer to the spool than an

other end of said stationary shaft.



toward the first bail support nenber 7 on the

sifaces o the 0o rolfer 2sTR s © o wesson T iappN Illll lII|

in the |line feeding node, and the precision of the generation of
the opposite line tw st may be enhanced. O her
Modi fi cati ons and Enbodi nents (a) In the first enbodi nent, the
paral |l el surface 34a, 10 the tapered,surface 34b, the first slant
surface 34c, the l'ine guide surfac® 34d and the second sl ant

f 34 t. f

of the )i ndr ol Pod DBIni, by SUERE ABchAfiSh EUE £ ERMARRG. T ECC
I d with th f f the |] | | e

Gi ven ot her  aFFRlyc RORPEESR 8, dee. ofnthor hARY SupBore BARRRFRCHISE o

8, a first paraIIeI surface 34f a second paral l el surface 349
havi ng a snal X Awended £or pdvetiademovement §ErF&EeeB§8 9fd2aPRRFr 8
paral |l el surface 34h having a | arge di aneter are forned

conti nuousl y. riotorhiagmsasf, a motoxrr oiff the spinadngt Weed,phhel Eéphingf aces
34f and 34h having the l-arge di aneters have substantially the sane
di ameters. The line guideeseextianisns fapegudinige al fishdongdéiser bate 34d are
t he sane as those of the first enbodinment. Wth such an
arrangenent, igpdol @faHO P iEn® r@RAYr eheheishihgeliiaet guide

mechanism comprising:

a stationary shaft fixed at a first end thereof to the

first bail support member;

10 a stationary shaft cover retained on a second end of
said stationary shaft at a spaced apart interval from the
first bail support member;

a line roller rotatably supported on said stationary
shaft between the first bail support member and said

15 stationary shaft cover for guiding the fishing line onto
the spool when the fishing line is wound around the spool
by rotation of the rotor; and

a reverse twist generating means comprising a line
guide surface, a biasing means and a slant surface,

20 said line guide surface being formed on a portion

of said line roller with a varying diameter that
increases toward a side of said line roller adjacent

to said stationary shaft cover,

said slant surface formed on said line roller



- 40- as that of the first enbodi nent. (b) | -
enbodi nent descri bed above, the paral l el surface 34a, jﬁﬂ‘ﬂg@ﬂmiliﬂm“l
surface 34b, the arcuate surface 34i, the first slant Loy e N
the line guide 5 surface 34d and the second slant surface 34e are

f ormed continuously on the circunferential surface of the line

roll er 23. However, the first slant surface 37 and the |line gui de
surface 34d nay be provided ot her portioﬁ§7bf t he line roller 23

bei ng gi ven other arrangenent. For exanple, 10 in Fig., 9, a fourth

embodi nent i s shown 3@Jarents tossaid linepguidecsugfprgcba¥ing a smadhd

paral l el surface 34g having a small dianeter, a slant surface 37, a

| i ne guide surface diamete34@nahdna whiladgeadikiettesuehdgesadd havigeg a

| ar ge di aneter are fornmed continuously. In this case, the first 15

and third parallel slirdmtey 24id dedniftladijaceng tbeskhddgeine guidedsamEhees

have substantially the sane dianeter. The respective shapes of the

slant surface 37 andrndedidi@arge dian@tede ehidl brGag3hd Anegklethaftaas
t hose of the second enbodi nent. Wth such an arrangenent, it is

tooclee e 20 s nditn g lhede S8 gl ohletagitdce,
the line guide sy ikl ne® A eneiGUREd o' Bisp4BeIthE®
fishing line toward said large diameter end and
againsf said line guide surface as the fishing line
engages said line roller as said fishing line extends
10 from a guide in a fishing rod in response to rotation
of the rotor, said line roller further configured such
that the fishing line engages said small diameter of
said slant surface as the fishing line is released
from said line roller and extends away toward the
15 spool in response to rotation of the rotor,
said reverse twist generating means for
generating a twist in the fishing line that is
reversed from a direction of twisting which occurs in
the fishing line in response to the fishing line being
20 released from the spool.
8. Thé fishing line guide mechanism according to
claim 7, wherein a length of said slant surface is in the

range of 1 to 40% of a maximum length of said line roller.

9. The fishing line guide mechanism according to



surface may be a wall surface vertical to the axis of

rol l er 23. -41 | u II I"
(d) I'n the foregoi ng enbodi nents, the inner ci rcunf erer“lll“ " u I""“Il”
portion of the line guide surface 34d is formed into an angular

shape so that the line twst is mai nly generated at the border

portion between the line 5 gui de surface 34d and the first slant

surface 34c. However, it is p055|gge to generate the line tw st

mainly at the first slant surface 34c by rounding this portion.

Effect OF Theclladentsi,omherein said smhlleadhmetbedenantnaf shha paegent

I nvention, the 10 fishing |ine guide nmechanisns for a spinning reel

are each diaRtfdrg el dfo sdiiie sl ahkte sBk’iBb@gdhlfﬂﬁet QV‘@fLQnﬁ gRgLkon of
the line roller having a |arge dlaneter on the sid

stationary shafi+CQWerin SaeCifdl bhg klnﬁogabgﬁgggrface 34d, it

I's possible to generate the sta i ne t wi's al ways di spl aci ng

ci rcunt or ont i &l surtice B tﬁafﬁ% T3 grice megﬁamsgﬁ%ct?g%ﬁmgl fi2e the

l'i ne guide surface 4d I.s farmed
guly cléim:% wheréin said biasing means comprises an

orientation of said stationary shaft wherein an angle
defined between a portion of the fishing line and a
straight line, said angle lying in a plane defined by said
portion of the fishing line and said straight line, said
10 portion of the fishing line extending from a point of
contact of said fishing line with said line roller to a
guide of a fishing rod, said straight line being parallel
with an axis of rotation of said stationary shaft and
extending from said point of contact, said angle being an
i5 acute angle.

11. The fishing line guide mechanism according to
claim 7, wherein the pair of rotor arms of the rotor of the
spinning reel pivot about a pivot line extending
therebetween, the pivot line further extending through the

20 spool proximate a central axis of the rotor, a tangential
line being defined about the central axis of the rotor at a
radius defined proximate one of the pair of rotor arms,
said tangential line being perpendicular to said pivot

line, said axis of rotation of said stationary shaft and



into a flanged shape having an increasing di aneter going
stationary shaft cover, even if the fishing line 20 IS bi“’* nﬁ h. I""“'
contact with the line guide surface, the line twist in'% w s

direction is generated. For this reason, the direction of the
generated line tw st may be al ways opposite to the line twist in
the line feedi ng node, and the precision of the generation of the
opposite line -49- -42-

tw st nmay be enhanced. Various details of the invention may be
changed W t hout departing fromits spirit nor its scope.

Furthernore, t$@lqckapeehbiabstingtdehining An amter Ahtle spch thak gng ng
to the present invention is provided for the pur pose of illustration
only, and not ¢od ehespidpstetipnary shaftnisicipsére tavdie speras Whan mn
by the appended cl ai ns and their equival ents.

other end of said stationary shaft.
12. The fishing line guide mechanism according to
5 claim 11, wherein a plane is defined perpendicular to a
rotational axis of the rotor and said axis of rotation of
said stationary shaft and said rotational axis of the rotor
define an angle less than 20°.
13. A fishing line guide mechanism for a spinning
10 reel, mounted on a first of two bail support members that
are mounted for pivotal movement at tip ends of a pair of
rotor arms of a rotor of the spinning reel, the fishing
line guide mechanism for guiding a fishing line onto a
spool of the spinning reel, the fishing line guide
15 mechanism comprising:
a stationary shaft fixed at a first end thereof to the
first bail support member;
- a stationary shaft cover retained on a second end of
said stationary shaft at a spaced apart interval from the
20 first bail support member;
a line foller rotatably supported on said stationary
shaft between the first bail support member and said
stationary shaft cover for guiding the fishing line onto

the spool as the fishing line is wound around the spool by



-43- VWHAT |S CLAIMED | S: 1. A fishing li ui d

mechani sm for a spi nni ng reel, nounted on a first of t W“!“u |||I|||“|
support nenbers that are mounted for pivotal novenent

of a pair of 5 rotor arnms of a rotor of the spinning reel t he

fishing | i ne gui de nechanismfor guiding a fishing line onto a

spool of the spinning reel, the fishing |ine guide mechani sm

conpri si ng: a stationary shabo-fixed at a first end thereof to
the 10 first bail support nenber; a stationary shaft

cover retai neddmtiae@hdthadator; and said stationary shaft at a spaced
apart interval fromthe first bail support nenber; a

line roller rotatald yrewase tadion gaieraiiald arames ideludinghaf tfibstween
the first bail support nenber and said stationary shaft cover for

gui ding the fl%ihitgv.dn:nﬁg Gddhs, a secddif pﬁﬁ@l&ﬁ.ﬂd"%é‘éﬂrﬁhla@@ ld B alsSng
wound around the spool rotation of the rotor; and a

reverse twi St oS Atd A R E PBY 1A 'Idéa%sb%%mg oiade 1940 face and

a bi asi ng neans, said Iine gui de suf#ace eing forned on a portion

of said El I ne régitfrllﬁé’"xdoiiéie p:c‘oximateg"{:hdee fS:‘Llfrsf a%%llla\gu'i}%o?tv?({emb@&

di ameter that 1 ncreases
relative to said stationary shaft and said first

positioning means being on a side of said second
positionihg means opbosite from the first bail.support
member,

10 said first positioning means being configured for
directing engagement between said line roller and the
fishing line as the fishing line extends from a guide
of a fishing rod toward said line roller in response
to rotation of the rotor,

15 said second positioning means configured for
directing engagemenf between said line roller and the
fishing line as the fishing line extends from said
line roller toward the spool in response to rotation
of the rotor, and

20 said biasing means configured for biasing the
fishing.line toward said first positioning means,

said reverse twist generating means for
generating a twist in the fishing line that is

reversed from a direction of twisting which occurs in



toward a side of said line roller adjacent to said stationar haf
cover, said biasing neans being configured M!Il!u“ml illmml " ||||
-44- for displacing the fishing Iine against said |ine i iy s
surface in response to rotation of the rotor, said reverse tw st
generating nmeans for generating a twist in the fishing line that is
reversed froma direction of twisting 5 whi ch occurs in the fishing

line as the fishing line is bei ng rel eased fromthe spool

2. The fishing |ine guide nmechanismas -9t forth in claim1l,

wherein said line roller is formed with an annul ar surface having a

di aneter that is sthlel dishliag 3dne \iar yesgpon&@ to tihen€ishipng iind behng

gui de surface, said |ine guide surface being | ocated between said

stationary shaft ceedkeased fromhtheSdipdoannul ar surface such that a portion
of the fishing | i ne contact said annular surface in response to

rotation ofigthe The!f @fishihy 1ine guidd mechBRibhSHtBerbing @vi de as
set forth in claim 2, wherein the fishing |ine engages said |line

O T nec edaim, P ool MR 8 Mo uohpssads A

5 line guide surface formed on a circumferential surface of
said line roller, said line guide surface having a varying
diameter that increases toward said stationary shaft cover.

15. The fishing line guide mechanism acéording to

claim 14, wherein said second positioning means is an

10 inflection point on said circumferential surface of said
line roller, said inflection point having a small diameter,
said small diameter defining a smallest diameter of all
portions of said circumferential surface of said line
roller. |

15 16. The fishing line guide mechanism according to
claim 13, wherein said biasing means comprises an
orientation of said stationary shaff wherein an angle
defined between a portion of the fishing line and a
straight line said angle lying in a plane defined by said

20 portion of the fishing line and said straight line, said
portion of the fishing line extending from a point of
contact with said line roller to the guide of the fishing
rod, said straight line being parallel with an axis of

rotation of said stationary shaft and extending from said



the spool in response to rotation of the rotor. 20 The

fishing |ine guide as set fourth in claim 2, wher ei n t:lj“[“l | !“"“Ill“l“'
| i ne engages said |ine guide surface af ter engagenent i
annul ar surface as the fishing | i ne extends froma gU|de in a

fishing rod around the spool in response to rotation of the rotor

- 45- 5. The fishing |line guide nechani smaccording to

claim1l1, wherein said biasing neans conpr58es an orientation of said
stationary shaft wherein an angle defi ned betmeen a portion of the

fishing |ne 0k Sr considel Wiid i i SUARIUP Ao s Pl ane

defined by sa por 1 on’ ne an sal straight |ine,

Contact of shid fishin ﬁ%&ﬁ%ﬁ%%ﬁ?ﬁ#‘%l#‘ Byt Rtasflg go o

fishing rod, sajd. str | i pe being generall lel with
axis of rotati®HH Jsgt 3"%%%@%%#@ Ry tof ro or éﬁtﬁ f2a| d
poi nt of contact sai d angl e being an acute angl e.
The fishing |itee gPiRnERG Eeel pEeebrabort ta pivot llrtﬁ A¥hendifMer ei n the
pair of rotor arns of the rotor of the

5 therebetween, the pivot line further extending through the

spool proximate a central axis of the rotor,_a tangential
line being defined about the central axis of the rotor at a
radiﬁs defined proximate one of the pair cf rotor arms,
said tangential line being perpendicular to said pivot
10 line, said axis of rotation of said stationary shaft and
said tangential line defining an acute angle such that one
end of said stationary shaft is closer to the spool than an
other end of said stationary shaft.
18. The fishing line guide mechanism according to
15 claim 14, wherein said line guide surface is an annular,
ring-shaped surface that is slightly inclined with respect
to a plane defined perpendicular to said axis of rotation
of said sfationary shaft.
19. The fishing line guide mechanism according to
20 claim 14, wherein said line guide surface is an annular
surface that is perpendicular to said stationary shaft.
20. The fishing line guide mechanism according to
claim 14, wherein said line guide surface is inclined

toward said stationary shaft cover.



15 spi nning reel pivot about a pivot |ine extending
t her ebet ween, the pivot line further extending through the ”IIl!IHIﬂ““" "III “ IIII
proxi mate a central axis of the rotor, a tangenti al | i ne Del N os  »
defined about the central axis of the rotor at a radi us defi ned

proxi mate one of the pair of rotor arns, 20 said tangential |ine being

per pendi cul ar to said pivot line, said axis of rotation of said
stationary shaft and sai d tangentisgy line defining an acute angle

such that one end of said stationary shaft is closer to the spool

t han an otZler e Fistving shiate gywirde slesfhianism according to

- 46- 7. Afishing line guide nmechanismfor a spinning

reel, nounteclening ¥4 stheafeinva hiidtaaigepdd amerbddal diatection, are

nounted for pivotal novenent at tip ends of a pair of rotor arns of

a rotor of thelsdi i reeld 44 fdBHidthtion of I9di’l $wadd oG ’hamtf,or
guiding a fishing line onto a spool of the spinning reel, the

(50178, L5 Mokt an SofC SARESIUSI Goreign of saia MY
nenber,s surface and an outer circumferential portlon of said line
guide surface is in the range of 1 to 15% of a maximum
length of said line roller.
22. The fishing line guide mechanism éccording to
claim 21, wherein a radial height of said line guide
10 surface between said inner circumferential portion of said
line guide surface and said outer circumferential portion
of said line guide surface is in the range of 1 to 15% of a
maximum outer diameter of said line roller.
23. The fishing line guide mechanism according to
15 claims 21, wherein said outer circumferential portion of
said line guide surface is formed with a chamfer in a cross
section thereof.
24. The fishing line guide mechanism according to
claiml23, wherein a radius of said chamfer is in the range
20 of 0.1 to 0.5 mm.
25. The fishing line guide mechanism according to
claim 21, wherein said inner circumferential portion of

said line guide surface is formed with a corner_haVing an

angular shape in cross section.



10 a stationary shaft cover retained on a second end of

said stationary shaft at a spaced apart interval fromthe first

bai | support mnenber; alineroller rotatably supported on said
stationary shaft between the first bail support nmenber and said 15
stationary shaft cover for guiding the fishing Iine onto t he spool
when the fishing line is wound around thecgpool by rotation of the
rotor; and a reverse tw st génerating neans conprising a line
gui de surface, a biasing neans and a slant surface, 20 ' sai d
l'i ne gui de sEXISHENGhHEINE GULRBIMERHANESM: FOR A SPINNING REEL g5id |ine
roller with a varying dianeter that I ncreases toward a side of
said line roller adjacent to said stationary shaft cover,

said slant surface fornmed onARSTRACINOF FHE: DISCLOSURE

-47- adj acent to said line guide surface having a snall

di aneter end and B limgegdideehechenism s&i fox aa ggpinning reel isli aneter end
bei ng adjacent to said |line guide surface and said | arge

di amet er endppe¥ dedOwithgehet #88t fonary shaft cover 21 and the line

roller 23 for guiding a fishing line L to a spool 4. The

5 stationary shaft 20 is fixed at one end to a bail support
member 7. The stationary shaft cover 21 is fixed to the
other end of the stationary shaft 20 at an interval with
the bail.support member 7. The line roller 23.is rotatably
supported to the stationary shaft 20 between the bail

10 support member 7 and the stationary shaft cover 21 for
guiding the fishing line to the spool when the fishing line
is wound. Aline guide surface 34d is formed on a
circumferential surface of the line roller 23 so that a
diameter is increased on the side of the stationary cover

15 21. The fishing line is displaced on the side of the line
guide surface 34d while being guided by the line roller 23
when the fishing line is wound. Even if a line roller is
biased toward a stationary cover, the line roller is not

brought into contact with a stationary shaft cover.

(Fig. 4)



5 smal | est dianeter portion of said |ine guide surface,

sai d biasing neans configured to displace the fishing |line
toward said | arge dianeter end and agai nst said line guide
surface as the fishing Iine engages said line roller as said
fishing |ine extends 10 froma guide in a fishing rod in response
to rotation : of the rotor, said line roller further configured -
such that the fishing i ne engages said snall dianeter of
said slant surface as the fishing line iB¥&el eased . fromsaid
line roller and extends away toward the 15 spool in response to
rotation of the rotor, said reverse tw st generating
means f or nf:i generating a twist in the fishing line that is
reversed fro ggTe tion of twi sting which occurs in t he
fishing line in response to the fishing line being 20 rel eased
fromthe spool. 8. The fishing |Iine guide nechanism
according to cIa|n17, wherein a |ed@ h of said slant surface is in
t he range of 1 to 40% of a maximunylength of said line roller.

9. The fishing |ine guide mechani smaccofding to

-48-




claim7, wherein said snmall dianmeter end and said | arge di anet er

end of said slant surface define a slant angle that is in the range
of 0.5 to 10 degrees. 10. The fishing line guide nmechani sm
according to 5 claim7, wherein said biasing neans conprises an
orientation of said stationary shaft wherein an angle defi ned
between a portion of the fishing line and a straight line, said
angle lying in a plane defined by said 2/8 portion of the fishing |ine
and said straight line, said 10 portion of the fishing |ine extending
froma point of contact of said fishing line with said line roller
to a gui f fishing rod, said straight |line being parallel

with an axis of I i of said stationary shaft and ext endi ng
fromsaid point of contact, said angle being an 15 acute angl e.

11. The fishing line guide nmechani smaccording to claim7, wherein
the pair of rotor arns of the rotor of the spi nning reel pivot
about a pivot |ine extending t her ebet ween, the pivot line further
extendi ng through the 20 spool proximate a central axis of the rotor,
a tangenti al | i ne being defined about the central axis of the rotor.
at a radi us defined proxi mate one of the pair of rotor arnms,

said tangential |ine being perpendicul ar to-sa vot line, said

axis of rotation of said stationary shaft/and
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-49-- said tangential line defining an acute angle such that one

end of said stationary shaft is closer to the spool than an ot her
end of said stationary shaft. 12. The fishing |ine guide
mechani sm according to 5 claim11l, wherein a plane is defined

per pendi cular to a rotational axis of the rotor and said axis of
rotation of said stationary shaft and said rotational axis of the

r ot or define an angle | ess than3Z8[err]. 13. A fishing
| i ne gui de mechanismfor a spinning 10 reel, mounted on a first of two
bai |l support nme .S that are mounted for pivotal novenent at tip
ends of a pair of |g;_ rotor arnms of a rotor of the spinning reel, the
fishing I'i n&"gui de nechani smfor guiding a fishing line onto a
spool of the spinning reel, the fishing Iine guide 15 mechani sm

conpri si ng: a stationary shaft fixed at a first end thereof to
t he first bail support nenber; a stationary shaft
cover retained on a second end of said stationary shaft at a spaced
apart interval fromthe 20 first bail support nenber; a

line roller rotatably sups dCon s@pp lationary




shaft between the first bail support nenber and said stationary

shaft cover for guiding the fishing line onto the spool as the
fishing line is wound around the spool by

- 50- rotation of the rotor; and a reverse tw st
generating neans including a first posi ti oni ng nmeans, a second
positioning nmeans and a bi asi ng neans, said second positioning
means being on a side of 5 said | #48 roller proximate the first bai
support nenber relative to said stationary shaft and said first
posi tioni ng neang=bei ng,on a side of said second posi tioni ng neans
opposite fron1thE:ﬁ£,§u4bail support menber, 10 sai d
first positioning ans being configured for ' directing
engagenent between said line roller and the fishing line as
the fishing line extends froma guide of a fishing rod toward
said line roller in response to rotation of the rotor, 15
sai d second positioning nmeans configured for di recting

engagenent between said line roller and the

8
/




fishing line as the fishing line extends from said line roller
toward the spool in response to rotation of the rotor, and 20
sai d biasing nmeans configured for biasing the fishing line
toward said first positioning neans, said reverse tw st
generating nmeans for generating a‘twist in the fishing line
that is reversed froma direction of tw sting which occurs in
-51- the fishing line in re3fBnse to the fishing |ine being

rel eased fromthe spool. 14. The fishing |line guide nmechani sm
according to , claim13, wherein said first positioning neans
conprises a 5 ggne ui de surface forned on a circunferential surface of
said line roller, i'd Tine guide surface having a varying di anet er
that increases toward said stationary shaft cover. 15. The
fishing |ine guide nechani smaccording to claim 14, wherein said
second positioning neans-is an 10 . inflection point on said .
circunferential surface of said line roller, said inflection point
having a smal | dianeter,
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said small diameter defining a snallest dianmeter of all portions of
said circunferential surface of said |line roller. 15 16.
The fishing |ine guide nmechani smaccording to claim 13, wherein
sai d bi asi ng neans conprises an orientation of said stationary
shaft wherein an angle - defined between a portion of the fishing
line and a straight line said aagbe lying in a plane defined by
said 20 portion of the fishing line and said straight line, said
portion of the fishing line extending froma point of contact with
said line roller toﬁgguﬁie of the fishing rod, said straight

| i ne being parallel 'ws#&"al axi s of rotation of said stationary
shaft and extending from said

-52- poi nt of contact, said angle being an acute angle.

17. The fishing |line guide nmechani smaccording to claim 16, wherein

the pair of rotor arns of the rotor of the spinning reel pivot about
a pivot line extending 5 t her ebet ween, the pivot line further

ext endi ng through the spool proximate a central axis of the rotor, a
t angenti al | i ne being defined about thi central axis of the rotor at

a




radiwus defined proximate one of the pair of rotor arns, said
tangential |ine being perpendicular to said pivot 10 line, said axis
of rotation of said stationary shaft and said tangential |ine
defining an acute angle such that one end of said stationary shaft
is closer to the spool than an ot her end of said stationary shaft.
18. The fishing |line guide nechani smaccording to 15 claim 14, wherein
said |line guide surface is an annular, 7/8 ri ng-shaped surface that is
slightly inclined with respect to a plane defined perpendicular to
said axis of rcneFj' ;% of said stationary shaft. 19.
The fishing line gdgae chani sm according to 20 claim 14, wherein
said |ine guide surface is an annul ar surface that is perpendicul ar
to said stationary shaft. - 20. The fishing |ine guide nechani sm
according to claim 14, wherein said |ine guide surface is inclined
toward said stationary shaft cover

-53- 21. The fishing |ine guide nechani smaccording to

claim 14, wherein a distance in an axial direction, relative to said
axis of rotation of said stationary shaft,
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between an inner circunferential portion of said |ine guide 5 surface
and an outer circunferential portion of said |line gui de surface is
in the range of 1 to 15% of a maxi num | ength of said line roller.
22. The fishing |ine guide nmechani smaccording to claim 21, wherein
a radial height of said |line guide 10 surface between said inner
circunferential portion of said Iéﬂg gui de surface and said outer
circunferential portion of said | gui de surface is in the range
of 1 to 15% of a maxi mum out er di anmeter of said line roller.

23. The fishing lLine guide mechani smaccording to 15 clainms 21, wherein
said outer circu n?g}ptshl portion of said line guide surface is
formed with:a cha in a cross section thereof. 24.
The fishing line guide mechani smaccording to claim 23, wherein a
radius of said chanfer is in the range 20 of 0.1 to 0.5 mm

25. The fishing |ine guide nmechani smaccording to claim 21, wherein
said inner circunferential_ portion of _ sai d |iRglyui de surface is
formed with a corner hav ‘Eﬂ anguf3gr Bé&be n cross section

21



