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DESCRI PTI ON SPI NNI NG REEL BACKGROUND OF THE I NVENTION 1. Field of the
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and nore particularly to a spinning reel having a screw shaft for

reci procating a spool disposed on the spinning reel. 2. Description of the
Rel ated Art A s |nn|ng reel typically includes a reel main bod a 10

rotor rota™ME&Gpported by the reel main body, and a spo®f¥ 1% ed by
the reel main body. Fishing line is wound around the outer periphery of the
spool . The reel main body is equipped with a handle and a handl e shaft, '
with a face gear fixed to the handleq?g& The face gear is’
meshed with a pinion gear, with an en _p&?%f%EQ% the pinion gear fixed to
the rotor. An igHieiREi RéEr, 0ear is fitted to an end portion of the screw
shaft and is nmeshed with the pinion gear. An end portion of the pinion gear

I S supported byarREROUND D HHE LRIENTISN di sposed within the
circunference of the face gear. A slider is engaged with a spool shaft,
and the screw ghaf ffield of the Invention
5 ' The present invention relatesnto a spinning reel, and
more particularly to a spinning reel having a screw shaft
for reciprocating a spool diqused on the spinning reel.
2. Description of the Related Art
A spinning reel‘typic;liy includes a reel main body, a
10 rotor rotatably suéported by the reel main body, énd a
spool supported by the reel main body. Fishing line is
wound around the outer periphery of the spool.
The reel main body is equipped with a handle and.a
handle shaft, with a face gear fixed to the handle shaft.
15 _ The face gear is meshed with a pinion gear, with An end
portion of the pinion gear fixed to the rotor. Aan
intermediate gear is fitted to an end portiocn of the screw
shaft and is meghed with the pinion gear. Aan end portion
of the pinion gear is suppﬁrﬁed by a bearing portion and is
20 disposed within the circumference of the face gear. A
slider is engaged with a spcol shaft, and the screw shaft
moves the slider along ﬁhe'screw shaft, thereby
reciprocating the spool and the spool shaft.

The rotor includes a pair of bail supporting arm

25 portions, with a bail and a line'roller for guiding the



noves the slider along the screw shaft, thereby reciprocating the spool and
the spool shaft. The rotor includes a pair of bail supporting arm 25
portions, with a bail and a line roller for guiding the WO 96/ 23406

PCT/ JP96/ 00216 fishing line around the outer periphery of the spool being
di sposed between both the bail supporting armportions. Wth this type of
spi nni ng reel ; WERIMG6e handle is rotated by the user, the rotRGTEPHsN3I6
around the periphery 5 . of t-he spool and the spool reciprocates,
thereby allowing the fishing line to be uniformy wound around the outer
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size of the reel wever, I ‘anet er face®gear Is
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rotated by the user, the rotor spins around the periphery
5 of the spool and the spool reciprocates, tﬁereby allowing
the fishing line to be uniformly wound around the outer
periphery of the spool. |
The type of spbol reciprocating mechaniSm described
above allows the rangé'of reciprocal motion of the spooi to
10 be increased without increasing the diameter of the face
gear or the overall size of the reel body. However, when
the diameter of the face gear is small, ghe gear ratio is
such that operation of the handle is often not optimal. In
other words, a spinning reel with a smaller face gegr'
15 - .requires the user to apply more force to spin the rotor
o "than a spinning reel with a larger face gear.
It is desirable for an en& pcrtion of the pinion gear
to be supported by a ball bearing mechanism, so that the
force needed to spin the rotor could be reduced. However a
20 small face gear does not provide sufficientlspace for a
ball bearing mechanism to be dispcsed at the end porticn ci
the pinicn gezr adjacent to the face gear.
SUMMARY OF THE INVENTION
It is therefore an objec: cf che presenc inventicn t2

25 reduce the force needed to operate a spinning reel by



15 requires the user to apply nore force to spin the rotor than a
spinning reel with a larger face gear. It is desirable for an end portion

of .the pinion gear to be supported by a ball bearing mechanism so that the
force needed to Spin the rotor could be reduced. However a 20 smal |

face gear does not provide sufficient space for a ball bearing mechanismto
be di spcsed at the end portion ¢ the pinion gear adjacent to the face cear.
SUMVARY OF wolbssdd=NTI ON It is therefore an object of the pegs®etoieventicn
to 25 reduce the force needed to operate a spinning reel by 2 WO
96/ 23406 PCT/ JP96/ 00216 enhancing the efficiency of its rotor
mechani'sm Anot her object of ‘the present invention is to provide sufficient
space within aenhanging tke|efficiency af ihe Fnan gechanis®y ni on gear to be
supported-with a ball 5 ,bearin% mechani sm According.to one asgect of
t he present inventi&ﬁ?tger object of hg present zpvegtlon is to provid
sufficient space within a spihning reel to allow an end
portion of a pinion gear to be supported with a ball
5 bearing mechanism.
According to one aspect of the present invention, a
spinning reel includes a reel main bo§y, a rbd attachment
portion for attaching the spinning reel to a fishing rod, a
handle shaft rotatably supported by the reel main body, a
10 - spool shaft supported in the reel main bedy, a rotor shaft,
a rotor, a face gear, a pinion gear, and a reciprocating |
mechanism. The face gear includes a disc portion fized to
the handle shaft and an ;nnular'riné portion formed on an
axial face of the disc portion. The annular ring portion
5 includes gear teeth disposed on an axial surface of the
annular ring portion. An annular recess is defined by the
inner edges of the annular ring portion disposed on the
face gear. The rotor shaft includes a pinion gear formed
therecn, and thé pinion gear engages the face gear. The
20 '~ rotor shaf: is rotatably supported in the reel main body
generally cerpendicular to the handle shaft. The rcter is
retatably supported by the rotor shaft and guides the
fishing line arcund the outer periphery of the spool. The

distance tetween the axial center of the handle shas:z and

25 the center of a rod attachment face connected to the rod



spinning reel includes a reel main body, a rod attachnment portion for
attachi ng the spinning reel—e-a fishing rod, a handle shaft rotatably
supported by the reel main body, a 10 spool shaft supported in the
reel main body, a rotor shaft, a rotor, a face gear, a pinion gear, and a
reci procating mechanism The face gear includes a disc portion fixed to the
handl e shaft aroas?mdéul ar ring portion formed on an axial faRETERI6PIRLS
disc portion.. The annular ring pertion 15 i ncl udes gear teeth

di sposed on an axial surface of the annular ring portion An annul ar recess

I's defined by the | nner S the .an Mo n d t

face gear. The rot oﬁ'rlﬁ? g?n%é){f & é’gpliﬁlggn rg;géé:g% bg tﬁeﬁé%' di ﬁﬁe
pi ni on gear engage shatoi § i?éﬂf@b|¥h n
supported in the rzg%ﬂﬁﬁPﬁgﬁe% gg%§?gl%gcger%%%dﬂi3#%h to th% andl e 2
shaft. The rotor 'Sd' igggw%;d by the rotor-shaft and gui des the

fishing line around t e outer peri phery of the spool. The di stance between

the axial center of the ﬂ&&@hﬁnéh@é anﬁHhérZEspect of hﬂaec‘iﬂ-beénefménﬂion,
attachnent face connected to the rod 3

5 a spool is supported on the spool shaft and the
reciprocating mechanism is cgnnected'to the spool shaft and.
includes a screw shaft which is rotated by the pinion gear
in order to téciptocate the spool.

According to yet another aspect of the present
10 invention, an inner diameter of the face gear is less than
or.equal to four times the distance between the axial
center of the pinioﬁ gear and the axial center of the face
gear. .. | |
According to yet another aspect of the present
15 inventidn, the pinién gear is supported by a ball bearing
| mechanism disposed on an end portion of the pinion gear.
According to another aspect of the present invention,
the ball bearing méchanism.diséosed 6h an end of the pinion
gear is at least paftially'éxtends into the annular recess.
20 According to another aspect of the present.invention,
the rotcr shaZf:t is generally cylindricai and holiow, &nd
.~ the spccl shal: extends thrcough the rotor shaft.
Other objects, features, aspects and advantages cf the
present invention will be apparent from the ifcllowing

25 detailed description of the present invention when taken in
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attachnment portion is less than or equal to 85 nm, and the outer dianeter
of—the—feace—gear—s—egtal—te—or—great-er—t han , ' + -
Accordi ng to anot her aspect of the present i.nvention, 5 a spool is
supported on the spool shaft and the reciprocating mechanismis connected
to the spool shaft and includes a screw shaft which is rotated by the

pi ni on geaWoi%/2¥Péler to reci procate .t he spool. Accordi ng PETAER6ORI6t her
aspect of the present 10 i nvention, an inner dianmeter of the face
gear is less than or equal to four tines the distance between the axial

center of the ‘Péggﬁﬁ&ﬁssr%'ﬁ%p Sde a%%%aﬁ?ﬂ&rdﬁﬁ-rﬁﬁgrgﬁﬁgﬂ 1iﬁgcordi ng

to yet another ect o present i nve € pinion gear
'S supported byege Akl REALIAG WReigRA dhe QNg s £M QLI on of the
pi ni on gear. Agzof%?ng t o anot her aggect-g? t e.pf%sgnt I nvention, the bal
beari ng mechani ihogesed on an end of the pinion gear is at |east
partially extends i'nto the annul ar recess. 20 According to

anot her aspectpRizirhpeBctaPHroNVeP! ti¥E DRAWINGS

5 ' Fig. 1 is a fragmentary, part section, part elevation
of a spinning reel having a reel main body and a rotor
according to one embodiment of the présent invention;

Fig. 2 is a fragmentary, part section, part elevation
of a portion of the.spinning reel depicted in Fig. 1;
10 ' Fig. 3 is a part section, part.elevation of.the
spinnin§ reel depicted in Fig. 1;
Fig. 4 is a fragmanta¥y, part section, part elévation
of the spinning reel depicted in Fig..l; '
Fig. 5 is a part seqtion, part elevation showing.a
15 . slider and screw shaft removed from the main reel body of
the sﬁinning reel of Fig. 1;
Fig. 6 is a side view of the'rotor shéwn removed f£rom
the main reel body of the spinning reel of Fig. 1;
Fig. 7 is a side view Of the rotor depicted in Fig. 6,
20 showing the opposite side of the rotor 180° from that
depicted in Fig. 6; |
Fig. B8 is an elevaticn cf a poerticn ¢f a click souncé
generating mechanism of the spinning reel depicted in Fig.
i, shewn rémoved from the spinning :eei; and

25 ' Fig. 9 is a table showing experimental data for

un



the rotor shaft is generally cylindrical and hollow, and the spool shafe
ext ends through the rotor shaft. O her objects, features, aspects and °

advant ages of the present invention will be apparent fromthe follow ng 25
detail ed description of the present invention when taken in 4 WO .
96/ 23406 PCT/ JP96/ 00216

conj uncti on WwWw@eéixaesacconpanyi ng drawi ngs, in which |ike ref®rmpee0021é
nunmeral s designate the same or si-mlar parts throughout. BRI EF DESCRI PTI ON
OF THE DRAW NGS 5 _ Fig. 1 is a fragnentary, part section, part
el evation of a spinning reel having a reel main body and a rotor according
to one enbodi ment warions embodiments Of % FPipping x9el-; fragnentary, part

jectpom Part el evali gt oh widihi8azBly K B Phibekitln, BkohEienid O
reel depicted in Fig. 1 Fig ol Sed [IQUPALY Yo S 'asieh! 8 chE bresent
invenﬁion is shown in_Fig. 1, and includes'a reel main body
5 2, a body 2a, a rotor 3 rotatably supportéd by the reel
main body 2, and a spool 4 supported by the reel main body
2 on a spool shaft 20. A rotor drive mechanism 5 and a
reciprocating mechanism 6 are disposed in the intériér of
the body 2a. As is described in greater detail below, the
10 rotor drive mechanism 5 is geared to cause the rotor 3 to
rotate, and the reciprocating mechanism 6 engages the spool
4 causing it to reciprocate.along a fi:st.axial line X,
thus alldwing fishing line to be wound around the outer
periphery of the spool. A handle shaft 10 is rotatably
15 supported by the reel main body 2. A handle 1 includes a
| first end portion la and a second end portion (not shown),
with the second end portion beiné attachable to either end
portions of handle shaft 10. An attachment portion 2b is
formed on the_body.Za for attaching the spinning reel to a
20 fishing.rod (not shown). As shown in Fig. 2, an attachment
face 2c is formed on a first end portion of the attachment
pértion 2b.
Referring now to Figs. 1 and 4, the rotor drive

mechanism 5 includes a face gear 11 that is connected to

25 and rotates together with the handle shaft 10, and a pinion



of the spinning reel depicted in Fig. 1; Fig. 5is a part section, part
el evation show ng a 15 slider and screw shaft renoved fromthe main
reel_hody of the spinning reel of Fig 1; Fig-—6-is a side view-of—the

rotor shown renoved fromthe main reel body of the spinning reel of Fig. 1;
Fig. 7 is a side view of the rotor depicted in Fi.g. 6, 20 show ng
the opposite side of the rotor 180 fromthat depicted in Fig. 6; Fig. 8 is
an el-eveti ovoed23esporti on of a click sound generating necHREWINWLR1G he

spinning reel depicted in Fig. , shown renoved fromthe spinning reel; and
. 25 Fig. 9 is a table show ng experinental data for WO

96/ 23406 o . PCT/ JP96/ 00216 vari ous

enbodi ments of 49@Fi hdi WRiGh: SRTAERS D FHESEAFRTIN G- -TH ?‘9%@

Tvention is showniPREMEE & SISAEPTEIARALA PRCEE afiialis i Bobeien
body 2a, a roton,g Lol AP eke2HARRY b b ria"Ai5Ebortion 11a. Gear
teeth are formed on an axial face of the annular ring
S portion 1lb. The inner edges of the annular ring porgién

11b define a space hereinafter referred to as an annular
recess 7. The outer diaméter of face gear 11 is defined as
a first diameter D, and the innef diameter of the annular
ring portion 11b is defined as a second diameter a. |

10 As can be seen in Fig. 1, the pinion gear 12 is hollow
and cylindrical in shape and defines a rotor shaft, and a
first end portion 12a.thereof is connected to and extends
through the rotor 3.: The portion of the first end portion
12a that extends through the rotor 3 is provided with a

15 threaded portion 12b; As can be seen in-?ig. 4, the
distance between the axial center of pinion gear 12 and the
axial center of the face gear 11 is defined as a third
distance E. As shown in Fig. 1, tﬁe pinion gear 12 is
rotatably suppo:ted by the reel main body 2 via a first

20 ball bearing assembly 13'disposed on an intermediate
por=ion therecZ and a second ball bearing a#sembly 14
dispeosec cn & second end porticn therecf. as shown in
Figs. 3 and 4, a portion of the sacond ball bearing
assemply 14 extends into the annular recess 7.

25 ' In the embodiment of the present invention shown in

~]



mai n body 2, and a spool 4 supported by the reel main body 2 on a spool
shaft 20. A rotor drive nmechanism5 and a reciprocating nechanism®6 are

di sposed in the interior of the body 2a. As is described in greater detail
bel ow, the 10 rotor drive nmechanism5 is geared to cause the rotor 3
to rotate, and the reciprocati ng nechanism 6 engages the spool 4 causing it
to reci procatewdsmnyoa first axial line X thus allow ng fi shircguaPecee21s0 be
wound around the outer periphery of the spool. A handle shaft 10 is
rotatably 15 supported by the reel main body 2. A handle 1 includes
a first end portlon | a and a second end portion (not shown), wth the
second end portion F¥&@Sng at?a%??atﬁ'e% ERERRDRHReTo the oPRCAN H4ABRESE Hhf t

10. An attachnent portlon §£r+ orn%d n, th%ﬁbﬁﬁ%ﬁ5%3tor attacglgg th
spinning reel to a Both iGHSRICPOR 1R0%e% AsTE FARuPER
an attachnment face 2c is firs nd_ portion attach
portion 2b. Referrl""ﬁbsﬁﬁv\F dfg’so d?zaﬁa é gt% ¥ eor rlTﬁeé’ﬁ&f’rf:'s % 15
| noj udes a face geayAlhligals, SANSOHELA QP to providl dsapfl%aee%ttg sider
5 to support the second end portion of the pinion gear 12
wiéh a ball hearing_mechapism, _ |
The reciprocating mechanism 6 is a mechanism for
reciyrocating the spocl 4 and the spbol shaft 20 along an
axial line X. As shown in Figs. 1 and 4, the ?eciprocating
10 mechanism 6 includes a screw shaft 21 disposed adjacent to
and parallel with the spool shaft 20, a slider 22 that
reciprocates ailong the screw shaft 21, and an intermediate
gear 23 fixed to a first end portion of ihe screw shaft 21
and meshed with the pinion gear 12. fThe screw shaft 21 is
15 rotatably supported by the body 2a. A spiral grbove 2la is
| formed on the outer perlphery of the screw shaft 21. The
slider 22 is fixed to a first end portion of.the spool
shaft 20..
" As shown in Figs. 4 and 5, the slider 22 includes a
26 slider main body 25, and an engagement member 26 dispoéed
within the slide& main body 25. The slider main bcdy_zs is
slidable on a £irst gu 1de shafc 28 anc & second quide shaZl:
29, both guide shafts being disposed adjacent to and in
parallel with the spcol shaft 20. A hole 25a is fermed in

25 the slider main body 25 so as to be orthogonal to the screw



W06/ 3406 ' PCTJP96/ 00216 gear 12
whi ch engages with the face gear 11 The face gear 11 includes a disc

peri+en—tia—and—aR—anpttar—+hg—porton—tib—axtal | y extendi-ng—fromthe disc

portion 1la. Cear teeth are fornmed on an axial face of the annular ring 5
portion | 1b. The inner edges of the annular ring portion 11b define a

space hereinafter referred to as an annul ar recess 7. The_Q neter of
face gear MA9484%cf j ned as a first diameter D, and the |M}P§M€

the annular ring portion I1b is defined as a second dianeter d. 10
As can be seen in Fig. 1, the pinion gear 12 is hollow and cylindrical -

comnected to 'ﬁﬁﬁssﬁ‘t °t°%ﬁ?§%gﬁnﬁ% gie pRpER 28 sl idadgly | %ﬁ’%@rst end
2
Itoﬁ;teeggdlpgri [ %htg %ﬁé]%zﬂ%a%g g sieﬁeﬁel theﬁt ﬁc{%e di stancefl%et ween t he

| 11 |
et ined as a A FREH SR B Ehe ieddlie .n%“?tf‘ e Fhrendeidsagyt e

rotatably SUPP%&G&W hear 88! AR dbRF%ndsyi 812 A fetlep port:.on 25b

5 is formed in the hole 25a and prevents the engagement
portion 26a from protruding too far out of the slider ma;n
body 25 toward the screw shaft 21. The engagement member
26 is inserﬁed into the interior pottion of a spring 22a
and a support cyliﬁdef éf; A cap member 24 is fixed onto

10 the slider main body 25 in order to cap one end of the hole
25a. o '

The spring 22a and the support cylinder 27 serve to
urge engagement member 26 toward the screw shaft 21. Since
the etep portion 25b limits the amount that the engagement

15 porticn 26a may travel towa;d the side of the screw shaft
21, the lead end of the engagement portion 26a will not
contact the bottom portion of ghe greove 2la on the screw

shaft 21. This has the effect of feducing frictional
resistance between the engagement portion 26a and the screw

20 " shaft 21, and réduces_the amount ot unwanted noise or
vibrations during reel operation.

As can te seen in Fig. 1, the rovor 2 includes a
generally cylindrical portion 30, a first arm porticn 32
and a seccnd arm portion 32. The cviindrical rporticn 30

. 25 and both first and second arm portions 31 and 32 are formed



20 bal | bearing assenbly 13 di sposed on an internedi ate portion
thereo and a second ball bearing assenbly 14 di sposed on a second end
portion thereof. As shown in Figs. 3 and.4, a portion of the second bal
beari ng assenbly 14 extends into the annular recess 7. 25 ' In
t he enbodi nent of the present invention shown in 7 WO 96/ 23406
PCTJP96/ 00216 Fwp9saskos 3 and 4, the rati o between the second dperssegbods t O
the third distance Eis set to 4.23. It is preferable to set the ratio d/E
to 4.0 or nore. Wien the ratio d/Eis less than 4.0, it is difficult to
provi de sufficient space 5 to support the second end portion of the
pi ni on gear 12 w t hiatéaral hwiah egchecther s withheheefirstoantl sgecomd lepm sm 6
i's a mechanismfor reciprocating the spool 4 and the spool shaft 20 al ong
an axial line X Aspontipns Bl-iagd. 32 being dispesedcPprehmicusgriportion of
mechani sm 6 includes a screw shaft 21 disposed adjacent to _and parallel
with the spool shaftheocybingdrigaed portien 30 and in a generally opposing
relationship. ' '

5 A wall 33 is formed on a first end of the cylindrical
portion 30, and a boss 33a is formed in the center of the
wall 33. A through-hole is formed in the center of the
boss 33a, and both the first end portion 12a of the pinion
gear 12 and the spool shaft 20 penetrate the through~hole.

10 A nut 34 is disposed on the outer portion of cylindrical
portion 30 and aligned with the through-hole formed
therein. A first end portion of the nut 34 is screwed
together with the threaded portion 12b of the first end
portion 12a of the pinion gear 12, thereby securing the

15 rotor 3 to the pinioﬁ gear 12. A third ball bearing
assemblj 35 is disposed around the inner periphery of the’
nut 34 and rotatably supports the spool shaft 20.

A reverse rotation prevention mechanism 50 is disposed
on the bcdy 2a and located within the interior of the

20 cylindrical portion 30. The reverse rotation-preventing
mechanism S50 allows the user to prevent the reversa
rotation of the roror 3 and incluces a roller-type one-way
clutch and an operating mechanism for o?erating the cne-way

clutch. The operating mechanism includes an cperation rod

25 62 and an operation lever 64 connected to first end of the

10



reci procates along the screw shaft 21, and an internedi ate gear 23 fixed to
a first end portion of the screw shaft 21 and nmeshed with the pknion gear
12. The screw shaft 21 is 15 . rotatably supported by the body 2a. A
sprrTat—groove 2ZIa ts fornmed on the outer periphery of the screw shaft 21.
The slider 22 is fixed to a first end portion of the spool shaft 20. As
shown in Figs. 4 and 5, the slider 22 includes a 20 slider main body
25, and an“&nﬁag@gent menber 26 di sposed within the slidepcrapsscondy 25.
The slider mal n body 25 is slidable on a first guide shaft 28 and a second
gui de shaft 29, both guide shafts being di sposed adjacent to and in
parallel with the spcoi shaft 20. A hole 25a is formed in 25 .. the
sl ider main bojypezdatibnagod EBNe Whehoghaausér dd¥ires ew freventO2He23406
PCT/ JP96/ 00216 shaft 21, and the engagenent nenber 26 is slidably inserted
into the hol e Xwrerde eagagmrerdf thet rono263, ihe four $be BAY Ve $heend of
t he engagenent nenber 26 and is engaged wth

operation lever 64 to engage the one-way clutch with the

pinion gear 12, thereby allowing the pinion gear to rotate
5 in only one direction.
a fzrst bail support ‘member 40 is p;votably attached
to the inner peripheral side of the first arm portion 3l.
A line roller 41 is disposed on a tirsi end of the first
bail support member 40 in order to guide the fishing line
10 around the spool 4. A second bail support member 42 is
disposed on the inner'periphe:al side of the second arm
portion 32. A bail 43 is disposed between the line roller
41 on the first bail support member 40 and the second bail
support member 42. First cover 44 and second cover 45 are
15 fitted onto the outer periphery of the firgt and second arm
portions 31 and 32. The surfaces of the first and second
covers 44 and 45 are contoured, thereby preventing the
fishing line from being snaggéd and damaged thereon.
By positioning the first bail support member 40 on the
20 _ inner peripheral side of the first arm portion.Sl, the
amount of clearance beﬁween the first bail suppdrﬁ member
10 and the attachment face 2c during rsel operation is
maximized while downsizing the size of the spinning reel as
a whole. This also allows a perscn using the spinning reel

25 to place his or her hand in the vicinity of_the attachment

11



the groove 2l1la on the screw shaft 21. A step portion 25b 5 s formed
in the hole 25a and prevents the engagenent portion 26a from protrudi ng too
far out of the slider main body 25 toward the screw shaft 21. The
engagenent nenber 26 is inserted into the interior portion of a spring 22a
and a support cylinder 27. A cap nenber 24 is fixed onto 10 - the
slider main bodyoesmsied order to cap one end of the hole 25a. Pogupdsioeste 22a
and the support cylinder 27 serve.to urge engagenent menber 26 toward the
screw shaft 21. Since the step portion 25b limts the anount that the
engagenent 15 portion 26a may travel toward the side of the screw
shaft 21, the | eadpentiod 2bh@ndngetchavd ther ifirst2Bailvisuppovt memberxctdOt he

bottom portion of the groove 2la on the screw shaft 21. This has the effect -

of reducing fricticame intn soatacteithdiis IfF bagaband: dunisgt reelie: and
the screw 20 shaft 21, and reduces the anobunt of unwanted noi se or
vi brations during reel tpethe iembodipent PhLhe:prepanti ipventicReshownrim

i ncludes a generally cylindrical portion 30, a first armportion 31 and a
second arm porti onF332: ThdPah therbadl $HRRATEoReDbess; 40 and 42, @9t h first

and second_arm portions. 31 and 32 are forned _ - . . .
5 pivotable about a second axial line M, with first bail

support member 40 pivoting about a point Cl1l and second bail
support member 42 pivoting about a peint C2. The secpnd
axial line M is inclined with respect to the first axial
line x; In addition, the ouﬁe; portioné of first and

10 second bail suppoft'meﬁbers 40 and 42 adjacent to the inner.
portions of first and second arm portions 31 and 32 lie in
a plane orthogonal to the second axial line M.

As can be seen 'in Figs. 6 and 7, the first arm portion

31 is inclined with Tespect to the first axial line X when

15 - configured in the line winding poSition. Inclining the
first arm portion 31 in such # manner prevents the bail 43
from coming intc contact with the fifst arm portion 31 when
the b#il 43 is 5rought down to the line release position
(indicated by a dashed line in Fig. 6) and balances the

20 diétribution of mass around the rotor when the bail 43 is
configured in the line winding posiiicn, thereby allowing
the smcoth rotaticn of the rétoz 3. In ccntrast, the
second arm portion 32 extends substantially paraliel with
the first azial line X, as shown in Fig. 7. In addicicn,

25 the pivot points Cl and C2 are offset slightly from the

12
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integral with each other, with t he first and second arm portions_31 and 32
bei ng di sposed on the outer portion of the cylindrical portion 30 and in a
general ly opposing relationship. 5 Awall 33 is fornmed on a
first end of the cylindrical portion 30, and a boss 33a is fornmed in the
center of the wall 33. A through-hole is forned in the center of the boss
33a, and bgihebdNGes I FSt end portion 12a of the pinion gearpdriyobozidie spool
shaft 20 penetrate the through-hole. 10 A nut 34 is disposed on the
outer portion of cylindrical portion 30 and aligned with the through-hole
formed therein. Afirst end portion of the nut 34 is screwed together with
the threaded p@iirsenatfal Afineh& birat feunctipdisitancé 2B. ofriilse pi ni on gear
12, thereby securing the 15 rTotor 3-.to the pinion gear 12. A third
bal | bearing asoathiyratiors alisopbatances nhe uﬁ.strmhuiqreroqomay arom nut
34 and rotatably supports the spool shaft 20. :

- the rotor when the bail 43 is configured in the l;ne

winding position, thereby allowing the smooth rotation of
5 the rotor 3. |
As shown in Flgs. 1 and 3, the spool 4 is connected to
a second end portion of the spool shaft 20 through a drag
mechanism 70, and between the first arm portion 31 and the
second arm portion 32. The spool 4 includes a spool body
10 4a on the outer periphery of which a fishing line is wound,
a ski:ﬁ portion 4b integrally formed with the spool body 4a -
on a first”énd_portion thereof.and-paftially surrounding
the cylindrical portion 30 of rotor 3, and a flange plate
4c fixed to a second end portion of the spoocl body 4a. The
15 flange plate 4c is preferably formed of a stainless plate
material and is preferably attached onto the spool body 4a
by screws, although anf other comparable material or
attachment means will suffice. |
‘The drag mechanism 70 includes a pushing member 71, an
20 adiustment thumbscrew 72, a pushing spring 73 disposed
betweon the pushing member 71 and the.;djustment thumbscrew
72, and a pluraiity of clutch plates 75 disposed between
the pushing member 71 and tho spcol 4. Drag mechanism 70
allows the user to adjust'the amount drag force by twisting

25 the adjustment thumbscrew 72. This has the effect of’

13



A reverse rotation prevention nechanism50 is disposed on the body 2a and
| ocated within the interior_of the 20 cylindrical portion 30. The
reverse rotation preventing nechanism50 allows the user to prevent the
reverse rotation of the rotor 3 and includes a roller-ype one-way clutch
and an operating nmechanismfor operating the one-way clutch. The operating

mechani sm i nclwgm& operation rod 25 62 and an oper ap¢rIfrobooseds 64
connected to first ‘end of the 10 . WD 96/ 23406 : :

PCT/ JP96/ 00216 operation rod 62. Wen the user desires to prevent the
reverse rotation of the rotor 3, he or she may nove the operation | ever 64
to engage the one-ifiredlsihghomidérreasingntiim apemntldf phessuse ain ¢hieng t he
pinion gear to rotate 5 in only one direction. A first bail support
menber 40 is pi votmishingt speivg 136 t Fbei pressuxs iappdded by dehefPushdng r st
armportion 31. Aline roller 41 is disposed on a first end of the first
bai | support nenbespridg d3oigcrransmisted tocthe Qlutrgh plates 73 _through
' the pushing member 71. | ) |
5 In addition, the drag mechanism 70 is eqPipped with a
click sound generating mechanism. As can be seen in Figs.
1 and 8, this mechanism includes a plﬁrality of grooves 7la
formed in a first end portion of the pushing member 71, at
least two pins 76 slidably disposed on the adjustment
10 thumbscrew 72 along the axial direction, and at least two
pin springs 74 for ﬁrging'the pins 76 toward the grooves
7la. The plurality of grooves 7la are formed at
predetermined pitches, and pins 76 are disposed in such a
‘manner that when one pin 76 is disposed in a groove 7la,
15 another pin 76 is disposé& between the other grooves 71la.
| With this type of click sound generating mechanism, the
user may judge the amount of change in drag force desired
when rotatiﬁg the adjustment thnmbscfew 72. In addition,
by adding additional'grooves 71a and adjusting the position
20 ‘of the pins 76 appropriately, it is possible to provide the
| user with an even better means of judging the amount of
change in the drag force desired.
A fifth distance L is defined between the center of

tne attachment face 2¢ and a point on the axial center of

25 the handle shaft 10 orthogonal to the attachment face 2c.

14



10 around the spool 4. A second bail support nmenber 42 is disposed on
the inner peripheral side of the second armportion 32. A bail 43 is

di sposed between the line roller 4l on the fHirst bail -supportmeaber 40 and
t he second bail support nmenber 42. First cover 44 and second cover 45 are
15- fitted onto the outer periphery of the first and second arm
portions 31 and 32. The surfaces of the first and second covers 44 and 45
are cont ourw0962¥es cby preventing-the fishing line from bePEEIRd€d and
damaged thereon. By positioning the first bail support nmenber 40 on the 20
i nner peripheral side of the first armportion 31, the anount of clearance
between the first bail support nenber 40 and the attachnent face ZCngrlng

reel operation % the, ERPSAHIRRT oF GBRMEFQ???B‘ fiveatrien AhqWn. 18, Fifr ngy 1 eel
whol e. Thi I | | th I -
T ace his or hdr SRRt FOUHE Whoc ety yo8r LR iRk '””'r.r?glree 58 33206 |
PCT/ JP96/ 00216 ortlonc%F and t have_the f) ail Qﬂ? 5 ngnger 40
8T 3 ﬁgﬁdrﬁg'} ngjr/?"@e e

cone into cont
diameter of the face gear 11 (D) and the fifth'dlstance L

5 is 44.44%. It is preferable to set the ratio D/L to 40% or
more. When the ratio D/L is less than 40%, an unacceptable
amount of force is required to turn the handle 1. 1In
addition, when the fifth distance L exceeds 85 mm, it is
difficult for the user to place his br her thumb on the

10 spinning reel while holding the fishing rod.

In another embodiment of the present invention, a grip
portion of the handle 1, the operation lever 64 of the
reversing rotation preventing mechanism 50, and the drag
adjustment thumbscrew 72 are formed of a photoluminescent

1s - material. As a result, nighttime fishing operation is
facilitated.

The operatiocn of the spinning reel will now be
described. |

When the user desires to cast the fishing line, the

20 bail 43 is pivoted to the line release positidn {shown
paﬁtially in Fig. 6). The fishiné line is then cast out,
with the fishing line wbund around the oﬁter periphery c¢f
the spool 4 being drawn out.

when the user desires to wind the fishing line back

25 onto the spool 4, the bail 43 is pivoted to the line

15



In the enbodi ment of the present invention shown in Fig. 1, both the bai
support nenbers 40 and 42 are 5 pi vot abl e about a second axial Iine
M with first bail support nenber 40 pivoting about a point Cl and second
bai | support menber 42 pivotihng about a point C2. The second axial line M
is inclined with respect to the first axial line X 1In addition, the outer

portions of fiwalesaiugs 10 second bail support nenbers 4Bcrsmedi2i6 .
adj acent to the inner portions of-first and second arm portions 31 and 32
lie in a plane orthogonal to the second axial line M As can be seen in
Figs. 6 and 7, the first armportion 31 is inclined with respect to the -
first axial |ine Xwinding Pposition. cdienghedhardled [isn&okareltndghsositi on.
Inclining the first armportion 31 in such a _nanner prevents the bail _43

from comng into cBREMEANGNEORCENES fFHANSTAEREY FRFSHIS EhghBARdIR ShatE 33 s
brought douin X0 {1eh ! 1 esSEaP 5 Rt PERESS Sha 13, BRSS!
e oL e ReEBRs S ot ol " yHa0EL 00, T8 B0y AR s
porti on 32,ext ends subelanl) bl RALAIRl o blak s eHeathBh L° piniBh
gear 12. The slider 22 is engaged with the groove 2la of
-the screw shaft 21 and travels aiong the screw shaft 21,
thereby reciprocating the spool 4 along first axial line X.
This reciprocating mntioﬁ allows the fishing line to be
10 uniformiy wound around the outer periphery of the spool 4
by the bail 43 and the line roller 41. When the ratio D/L
is set to 40% or more; the amount of force to spin the
handle 1 is reduced.
Fig. 9 shows data.relating to the performance
15 evaluations of several experimental examples. The
| performance of various spinning reel embodiments, and
particularly.the force required to spin the handle and the
rotor, was tested by suspending a spinning reel by its
attachment portion so that its handle shaft lies generally
20 - parallel to the éround. The reverse rotation prevention
device was disengaged, and the handle was then rotated
until it was generally parallel_to the ground and then
released and allowed to swihg freely. A GOOD rating was

assigned to a spinning reel in which the handle, when

25 | released, swing down to the vertical position and then

16



25 the pivot points  and C2 are offset slightly fromthe 12

W96/ 23406 . PCT/JP96/ 00216 first
axi-a—-npe—%by ~-a—Ffoeurth—di-stanrce—B—Fhis C ' ' -

di stribution of mass around the rotor when the bail 43 is configured in the
| i ne wi nding position, thereby allowi ng the snooth ' rotation of 5 t he
rotor 3. As shown in Figs. 1 and 3, the spool 4 is connected to a second
end porti oV@¥/BME spool shaft 20-through a drag mechani sRCRPPIHNA6Het ween
the first armportion 31 and the second arm portion 32. The spool 4

I ncl udes a spool body 10 4a on the outer periphery of which a fishing

on 2 }?r2?“255.5%35%‘5%%cl{’%@tf*iegﬁréﬁé#atl‘??ﬁ% rgee AR kot B o cal
first _ PyStirtor |
0 the spool  pEApRYLiAS, BahhEER G uERBe] o Gk inRaTpBER0 LERRGTL | of

a stainless pl e BLA A (RBdvbSe il Podlklo! | 3 HAROVRL1APSaPO0! DOTY
assigned to a spinning reel in which the handle rotated
5 past the vertical no more than 1 timé.
" s shown in Example 1, the ratio D/L is 44.44% and the
ratio d/E is 4.23. In a spinning reel thus implemented,
.there will be sufficient space to support the rear end
portion of the pinion gear with a ball bearing mechanism.
10 When the spinning te§1 according to Example 1 was tested iﬁ
accordance with the above-mentioned methodology, it was
found that the spinning reel of Example'l achieved a GOOD
rating. -

In the spinning reel according to-Comparative Exam#le

15 1, the ratio D/L was toﬁnd to be 37.78 and the ratio d/B
was found to be 3.49. Due to this configuration, an end
po:tion of the pinion §ear wés_not supported by a ball
bearing mechanism aﬁd instead was supported by a bush.
‘Upon evaluation, the spinning reel of Comparative Example 1

20 achieved only a POOR rating.

As can be seen in Fig. 9, Reference Example 1 also
achieved a GQOD rating due to the fact that the D/L ratio
was 49.72 and the d/E ratio was 4.63. These ratios, like
Example 1, allowed an end portién of the pinicn gear to be

25 supported by a ball bearing mechanism. Fig. ¢ also

17



by screws, although any ot her conparable material or attachnment neans w ||
suffice. The drag nechanism 70 includes a pushing nenber 71, an 20

adj ust mrent thunbscrew 72, a pushing spring 73 di sposed between the pushing
menber 71 and the adjustnment thunbscrew 72, and a plurality of clutch

pl ates 75 di sposed between the pushing nenber 71 and the spool 4. Drag
mechani sm 70 al Woves284ee user to adjust the anount drag force bpcrupwstonrig 25
t he adjustnent thunbscrew 72. Thi-s has the effect of 13 WD 96/ 23406
PCT/ JP96100216 i ncreasi ng or decreasing the anount of pressure on the

pushi g, Spr1 19 15, T1g, Legoue, “0RL1 FEL Y IS RIS, 1 SG0! BT Shereny
genorat i ng rechani sAAPESUR, 8 GRarer i igBaey "y b oft, BoRRifl e
ot udes a bl ural ity ol S0P Uekohd al Bt B dnd 'S e TAL BRLL! GUbelin! iss
empodiment are relatively large, and therefore the overall
5 size of the spinning reel wiillbe increasea. This increase
in size will bring the rotor and bail member closer to the
attachment face, thereby allowing the user to place his or
her thuyb on the spinning.reel whilé holding the fishing
rod. ' |
10 vVarious details of the invention may be changed
without departing from its spiri£ nor its scope.
Fﬁrthermore, the foregoing deécription of the embodiments
ac;oidiné to the present invention is provided for the
purpose of illustration only, and not for the purpose of

15 limiting the invention as defined by the appended claims

and their equivalents.
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| east two pins 76 slidably disposed on the adjustment 10 t hunbscr ew
72 along the axial direction, and at |east two pin springs 74 fqQr urging
the_ans_lﬁ—LguaLd_Lhe—gLQQ¥es_liav—lhe pl w-ality of groeves—ta—are—for ned
at predeterm ned pitches, and pins 76 are di sposed in such a manner that
when one pin 76 is disposed in a groove 7l1la, 15 another pin 76 is

di sposed between the other grooves 7la. Wth this type of click sound
gener at i ngvoe@sads sm - t he user nmay judge the anount of cHRGTPIPP2E ag f orce
desired when rotating the adjustnent thunbscrew 72. In addition, by adding
addi ti onal grooves 7la and adjusting the position 20 of the pins 76

appropriately, it is possible to prOV|g%n&g§ user wt ans

of judging the anbunt of change in th rag force des m”m{' d| stance
L is defined betweegn tRe pt fac
? ResSEitisg QEE d?éﬁé EE i

the axial center 110 ort hog

attachnent face 2c A0 R6493406
PCT/ JP96/ 00216 = }éel %3

a rod attachment portion, said rod attachment portion
5 having a first and second end'ﬁortion, wherein said first
_end portion is attached to said reel main body and said
second end éortion'having a rod attachment face;

a handle shaft rotatably'supported by said reel main
bedy;

10 | a face gegr attached to said haﬂdlé'shaft, said face
gear including a disc portion.and an angular ring portion
axially extending from s&id disc portioh, and gear teeth
formed on an axial face of said anhular'rihq portion,
wherein an annular recess is defined by inner edges of said

15 : annular ring portion;

a spool shaft supported in said reel main body;

a rotor -shaft having;a pinion gear formed thereon,
wherein said pinion gear engages said face gear and said
rotor shaft ié rotatably supported in said reel main'body

20 generally perpendicular to said handle shaft;

a rotor rotatably supported on said rotor shaft; and |

a reciprocating mechanism;

wherein a first diameter D of said féce éear is equal

to or greater than 40% of a first distance L between a

25 center of said attachment face and a point on an axial

19
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In the enbodi ment of the present invention shown in Fig. 2,- L is set to
72 mm and the first diameter Dis set to 32.0 mm In other words, the
ratio (D/L) between of the outer —dirameter of tThe face gear 11 (D) and the

fifth distance L 5 is 44.44% ' ble to set the ratio DL
to 40% or nore. Wien the ratio D/LU!ml mﬁmmmcﬁm; an unaccept abl e anmount
of force is reqwomseesdoe turn the h € m addetion, when tRE/IPP§/0316

di stance L exceeds 85 mm it is difficult for the user to place his or her

thumb on the 10 spi nning reel while holding the fishing rod. In
another enbodi ent dgheLBeoP! S hanBYE ShLF: orthobBalP dd Yhilf abbs e
1, the operation |l ever 64 of the reversing rotatidn preventing nechani sm

50, and the drag adjagatment thunbscrew 72 are forned of a photol um nescent

15 material. As a result, nighttinme fishing operationis
facilitated. The operatpon gfshiithisRy &_Béﬂgaé&ﬁ%dﬂig' koneyva e 1desperben.a Wien
the user desires to cast the fishing line, the 20 bail 43 is pivoted

to the line rel easgpeesi L& Osufpdieed Parsaid |9pdol Ehaft S)andlaifi shing |ine
is then cast out, with the fishing |ine wound around the outer periphery of
5 . reciprocating mechanism is disposed on said reel main body,
wherein-said reciprocating mechanism includes a screw shaft
rotated by said pinion gear and is connected to said spool
shaft in order to reciprocate said spool. |
3. A spinning reel according to claim 2, wherein a
10 second diameter d of said face gear is less than or egual
to four times a third distance E between an axial center of
said pinion gear and an axial center of said face gear.
4. A spinning reel according to claim 3, wherein said
pinion gear is supported by a ball bearing mechanism
15 disposed on an end portion of said pinion gear.
| 5. A spinning reel according to claim 4, wherein said
ball bearing mechanism at least partially extends into said
annular recess. {
6. A spinning reel according to claim 5, wherein said
20 rotor shaft is generaliy cylindrical and hollow,; and said
spool shaft extends through said rotor shatft.

7. A spinning reel according to claim 6, wherein said

first distance L is less than or egqual to 85 mm.

20



the spool 4 being drawn out. When the user desires to wind the fishing line
back 25 onto the spool 4, the bail 43 is pivoted to the line 15
W0-96/ 23406 PCTL1PA6/002] 6. _.v
posi‘tion. When the handle 1 is rotated, the rotating force is transmtted
t hrough the handl e shaft 10 and the face gear 11 to the pinion gear 12,

t hereby spinning the rotor 3. In addition, the screw shaft 21 is 5

rot ated by woesizssecr nedi ate gear 23 neshed with the pini orPQyRe6216 The
slider 22 is engaged with the groove 2la of the screw shaft 21 and travels
al ong the screw shaft 21, thereby reciprocating the spool 4 along first
axial line X This reciprocating notion allows the fishing line to be 10
uni formy wound around the outer periphery of the spool 4 by the bail 43
and the line roller 41. Wien the ratio DL is set to 40%or nore, the

amount of force to spin the handle 1 is reduced. Fig, 9 shows data relating
to the performance ' '
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15 eval uati ons of several experinmental exanples. The performance of
various spinning reel enbodinents, and particularly the force reguired to
spin the handle and the rotor, was tested by suspending a spinning reel by
its attachment portion so that its handle shaft lies generally 20

parallel to the ground. The reverse rotation prevention device was

di sengaged,wgr}gn%gf handl e was then rotated until it was gpeﬁ_kg%oaral.l el
to the ground "an hen rel eased and allowed to swing freely. rating
was assigned to a spinning reel in which the handle, when 25

rel eased, swing down to the vertical position and then 16 WD 96/ 23406
PCT/'JP96/ 00216 swung back and forth past the vertical position (in a
pendul um | i ke manner) at least 3 to 5 tines before coming to a rest at the
vertical position. A POOR rating was assigned to a spinning reel in which

the handle rotated 5 past the vertical no nore than 1 tine. As shown
in Exanple 1, the ratio DL is 44.44%and the '

FIG. 2

216



ratio d/Eis 4.23. In a spinni

ng reel thus inplenented, there will be

sufficient space to support the rear end portion of the pinion gear with a

bal T bearing nechanism 10

Exanple 1 was tested in accordance with the above-nenti oned net hodol ogy,

was found that the spinning reel

t he spinni ng,,(?gg_l,%o@ccordi ng to Conparative Exanple 15
to

DL was foun e 37.78 and
this configuration,
a ball bearing nechani sm and

eval uation, the spinning reel

only a POOR rating. As can be
achieved a GOOD rating due to
d/E ratio was 4.63. These rati

t he pinion gear to be 25

Fig. 9 also 1770 4
2 " 995
1
2a
—-
ET
3
20
7

When the spinning reel according to
it
of Exanple 1 achieved a GOOD rating. In

PCTAPI0IRs! at i O

the_ratio d/E was found to be 3.49. Due to

an end portion of the pinion gear was not supported by

nst ead was supported by a bush.
of Conparative Exanple 1 20

Upon
achi eved

seen in 'Ei g~ 9.~ Ref erence Exanple 1 al so
t he fact Jh . ﬁie DL ratio was 49.72 and the
os, like Exanplg 1, allowed an end portion of
supported by% bal | bearing nechani sm
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WD 96/ 23406 : PCT/ JP96/ 00216 i ndi cat es
that the fifth distance L was 90.5 nm, thereby exceeding the preferred

| ength of 85 nm However, the first and second dianeters d and D of the
face gear in this enbodinment are relatively large, and therefore the

overall 5 size of the spinning reel will be increased. This increase
in size W l{qlEbflge the rotor and bail menber closer to thepgf, gt face,
t her eby al | owi ng e user to place his or her thunmb on the spinning reel
whil e holding the fishing rod. 10 various details of the

i nvention may be changed without departing fromits spirit nor its scope.
Furthernore, the foregoing description of the enbodi nents according to the

present invention is provided for wmqqﬁu se of illustration only, and not
for the purpose of 15 limting®tte iMvention as defined by the
appended cl ai s and their equi V%| ents. WO 96/ 23406 '

PCT/ JP96/ 00216 0

27 25
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1. Aspinning reel, conmprising: a reel main body; a rod attachnment portion,
said rod attachoent portion 5 havinga first and second. end porfion,
wherein said first end portion is attached to said reel main body and said
second end portion having a rod attachnent face; a handle shaft rotatably
supported by said reel main body; 10 ' a face gear attached to
sai d handl evelketaugs sai d face gear including a disc porti orPCRarGO2E6Ngul ar
ring portion axially extending fromsaid disc portion, and gear teeth
fornmed on an axial face of said annular-ring portion, wherein an annul ar
recess is defined by inner edges of said 15 . annular ring portion; a
spool shaft supported in said reel t‘gn dy; a rotor shaft having a pinion
gear forned thereon, wherein said Elnﬁ ear engages said face gear and
said rotor shaft is rotatably supported in said reel main body 20

general |y perpendicular to said handl e shaft; a rotor rotatably supported
on said rotor shaft; and a reciprocatiBig mechani sm \'/m,ggei na first

di anmeter D of sai.d face gear is equa-l-i--- /

42 _ —

Pl 45(32)
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to or ‘greater than 40% of a first distance L between a 25 center of
said attachnent face and a point on .an axial 19 center of said handle
staft—orthogonal to said attachnment face. 2. A spinning reel according to
claim1l1, wherein a spool is supported on said spool shaft, and said 5

reci procating nmechanismis disposed on said reel main body, wherein said
reci procatyageaRedani smincludes a screw shaft rotated bypepimspizns on gear
and is connected to said spool shaft in order to reciprocate said spool. 3.
A spinning reel according to claim?2, wherein a 10 second di aneter d
of said face gear is lI'ess than or equal to four tines a third distance E
bet ween an axi al center of said pinion gear and an axial center of said
face gear. 4. A spinning reel according to claim3, wherein said pinion
gear is supported by a ball bearing nechanism 15 di sposed on an end
portion of said pinion gear. 5. A spinning reel according to claim4, '
wherein said '
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bal | bearing nmechanismat |east partially extends into said annul ar yecess.
6. A spinning reel according to claim5, wherein said 20 O[G.H(%Qr'ﬁhé shaft
is generally cylindrical and hollow, and said spool shaft extends through
said rotor shaft. 7. A'spinning reel according to claim6, [
first distance L is less than or equal to 85 nmm 20
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(54) Title: SPINNING REEL
(57) Abstract

A spinning reel includes a reel main .
body having a rod atachment portion, a - : b
handle shaft rotatably supported by the reel 11 ) 11
main body, 2 spool, a rotor, & rotor shaft, a :
pinion gear, a face gear, and a reciprocating '
mechanism, The face gear includes a 2a P\ r

disc portion and an annular ring portion ' A
axially extending from the disc portion.

The annular ring portion includes gear teeth . “113.

disposed on an axial surface of the annular 10

ring portion. The pinion gear is disposed

on the rotor shaft, and engages the face - / - d D
gear .and is coupled to the rotor. The
reciprocating mechanism includes a screw E
shaft which is rotated by the pinion gear. S 23
The distance between the axial center of the J '
face gear and an attachment face of the rod -

attachment portion is set to be no more than 20 )
85 mm, and an cuter diameter of the face - y
gear is no less than 40 % of this distance.

An inner diameter of the face gear is no ' 7

less than four times the distance between 7
the axial center of the pinion gear and the
axial center of the face gear. o ] 21
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