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RECI PROCATI NG DEVI CE *cooaoz* BACKGROUND OF THE | NVENTI ON Technical N iVe L8025
The present invention relates to reciprocating devices, and in particul ar
to spinning-reel reciprocating devices that punp the spool back and forth
i n cooperatTORLA OF TBEatNYENGEONhe handl e. Descri ption of Relmmmﬂ”m
Spi nni ng-reel transverse-camoscillating nmechani sns (one exanp Mmummw
reci procat i SBINNYNGEREENCREAEPROGATING DEWICEeshi ng with a pinion ggah a
wor m shaft (worm hereinafter), and a slider neshing with the worm The worm
i s mount ed gAckBgolifionbrendrointyigTdbven gear and arranged 15 in parallel
with the spool shaft. The spool shaft is nounted to the slider and is
axially i mpbi]g;wiihptespect to the slider. In this type of transverse cam
oscillating anount that the spool travels per rotation of
the rotor 20 depends _on the | ead rm. an ear, rati
bet ween 1 he piniﬁﬁ oRaPsaRG ¢hecaPtdbnraaat S rhR: ThedReornzs MEnderaraness
of the inter-winding interval keeps the fishing line fromw nding on very
ef fi ci ent | yanfniPhParféspeet, tQPSHETHBGﬂ €T9é9feﬁﬂgép8§§§n5nd5818§§|IIatlng
nmechani sm havi ng a dense-w ndi ng construction by which the amount that the
spool is pubbet buok &hd #ppeh Park-and forih in cgoperation vfitbhe handl e
is |l essened to enable the fishing line to wi nd cIoser onto the spool. The
osci | | ati ngroeehanahsorfi shprbahdéd.with: a |inking shaft di sposed along 5 an
axis skew with the pinion gear so as to orient toward the worm for
transnlttlngeggggbelbﬁtatlgalgaeahgrﬁnrnl a screw gear fixed to one end of
the |inking shaft and nmeshing wth the pinion gear; a wormgear fixed to

the othgy end OfsbbﬁnhhakkéglSB?BB%v@BQeacﬁﬁfBbéﬁﬁﬁhtﬁhbtﬂ@cﬂgﬂléﬂgatab'y
to the 1o worm and nmeshing wth the morn1gear The I'inking shaft, 1inking

the pini on mﬂtgggﬂéms.$@rglrgél LeRn0ed dlagenal | Yabh Lhe, raghvgﬁdv al ong

an axl s ske p1rnion gear serv e reel I nner.

gear meshing with a pinion gear, a worm shaft (worm
hereinafter), and a slider meshing with the worm. The worm
is mounted to the front end of the driven gear and arranged
15 in parallel with the spool shaft. The spool shaft is
mounted to the slider and is axially immobile with respect
to the slider.
In this type of transverse cam oscillating mechanism,
the amount that the spool travels per rotation of the rotor
20 depends on the lead angle of the worm, and the gear ratio
between the pinion gear and the driven gear. This means
that the largeness of the inter-winding interval keeps the
fishing line from winding on very efficiently.
In this respect, JP H11-86A (1999) discloses an
25 oscillating mechanism having a dense-~winding construction by

which the amount that the spool is pumped back and forth for
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In the foregoi ng conventional configuration, given that 15 a géép HQVWB ed
with a pinion gear that is geared-up by the face gear, there therefore has
to be a | arge gearing-down in between the two gears nounted on the |inking
shaft, and the gear nounted on the worm This neans that the gears nounted
on the linking shaft will be large. Further, because the 20 |inking shaft
is disposed along an axis skew with the pinion gear so as to orient toward
the worm aapootabhnoofofhehki hkhdfeshaf Lepsepedt sof eoabilhetheelfibbdygand
the reel body has to be formed with a bul ge. These factors keep the reel
body from havhsagta woApaclosenst bHebi GRe sBool:, Thb Bs¥i2002iHYMVARY OF
THE | NVENTI ON An object of the present invention is by a conpact reel body

to realize godgRASsW NI ?goﬁ_aget WEent or 5Pk ARE AG- gﬁsktSdaggbeéaca&bﬁg
devices. According to a first aspect of the present invention,

Pl nning: r egl, LeSENLRSAt DG, dekLoE; il sRoged aLang anaékieﬁ%e%bw%}B Bhe

handl e rotafion's pr Ovi ere a spinning-ree

reci procati spool _shaft f or war a spool is
fitted, backoEfa FoFt hEFRSREELPAL PR dgFtﬁog%féP oot e ndoPIA AR oS FhEF udes
a drive gear, a worm driven gear, and_a slider. The drive gear is fitted
non- rotatab99aénfbx?ﬁetﬁaﬁaﬁeepgtaflBhesﬁaﬁkln?héhﬁéFn?nguﬁéﬁgFEBaWFyhinto
whi ch crisscrossing helical grooves 15 are forned, is disposed

subst anti al thepainiperl gagrt he Sp@@lgehaffiXE@tépi@heobthhé gnfvefgehe is
transmtted to the driven gear, which is provided non-rotatably on the
worm The sponkisbashafs;fahtied wormvebeyg]l &fittedshohacktandbigrth, the the
slider, which is fitted reciprocatingly in the 20 reel body. The slider has

an engagﬁnEﬁbrﬂeah@rmé@hiﬁggagtngtméthogmegegklcathegngﬁkgﬁg sherdrive gear
provided on the rotation shaft rotates in this reciprocation mechanismin

cooperati ony kL ug nﬁlﬁioBhSeQEthé t R0, 5 PR, r?EaBkQanédt8§Q§8%%£§9 to

B
the driven 25 gear, m% hus“rotating the mornl The rotation o

.hggcoilze whi Eh £Réat gglaﬁ)ogyl g%ﬁgsg%egxihan W_ip.]CHI gﬂe glnlon geaNrOtg

serve to make the reel body thinner.
In the foregoing conventional configuration, given that
15 a gear is meshed with a pinion gear that is geared-up by the
face gear, there therefore has to be a large gearing-down in
between the two gears mounted on the linking shaft, and the
gear mounted on the worm. This means that the gears mounted
on the linking shaft will be large. Further, because the
20 linking shaft is disposed along an axis skew with the pinion
gear so as to orient toward the worm, a portion of the
linking shaft projects from the reel body and the reel bhody
has to be formed with a bulge. These factors keep the reel

body from having a compact construction.



shaft, is transmtted via the driven gear to the worm so that dense ,
winding is realized without an overly large gear down rati o, whkcﬁ NBMp%mM
the dianmeter of the driven gear 5 small. Mreover, because the drive gear
is provided on the handle and the driven gear is provided on the worm the
drive and driven gears hardly affect the size of the reel body. A conpact
reel body therefore realizes a dense winding structure. 1o According to a
second aspesUMMARY her preBelVERYEON I on, a spinning reel reciprocating
device as in the first aspect further includes an internediate gear unit
rotating around g eXiscthat tBepPgrabtégt 1QvéReiont akivp shabhpfttt heel
handl e, the internediate gear unit nmeshing with the drive 15 gear and the
driven gear he.in iate _ f oLl on
the dri ven SRaf S0l Ehar T he arraen paar dan beo o pocon g p-fotpe8l
conpara%ivel¥ there %s spgtial | eeway. Moreover, because the internedi ate
gear uni't rot atRsC a7 otihd an’a%fe that that paral l el s the handle 20
rotational shaft, it hardly affects the size of the reel unit. A conpact
reel body ther efBFeCFEFRAetOrdal+58% ASRRAEhi HF YT SPFREL LRESNRERBY df ng
to a third aspect of the present invention, in a spinning reel .

reci procat i sl Ringeresl | Rechergezbhnd 28 vbpecdispoeed ne bppgdaat @xg@ar uni t
is acylindrical gear, as a spur gear or a helical gear, meshing with the
drive gear skey-yithfa BandRO~rotmdidhmesiifveprgendedain the deeVepodear is
a crown gear rotating around an axis intersecting with the internedi ate
gear unit. &ergidpimntiegseedd NAidy BécUstOELLisgre#aspael Shafth a sinple
construction. According to a fourth aspect of the present invention, in a
spi Nni NG r el rf £L4 PEERE S0 Yo HEYT FRLES 4 NspbE1 SESOPT: BSPEChackNEnd forth
internedi ate gear unit includes a first gear neshing with the drive gear,

and a seco | i rl d. 0. unj ily
W th the 1T Ea B LEE, L8P r oL P O pa PER AL Bl 00 BLLSE
on the driven ﬁgar further to.realize a dense-mﬂn i ng s+ruc ure with a

conpact ree¥SMored{Rr™ ¥ ShhhFRsIGREr i Y vt bt heen the bt Y9 eIGREr and

the first gear and between the 15 second gear and the driven gear, stil
furt her rea%?zf%&F%ﬁ non-rotatably onto the handle rotation shaft. The

worm, superficially into which crisscrossing helical grooves

15 are formed, is disposed substantially paralleling the spool
shaft. Rotation of the drive gear is transmitted to the
driven gear, which is provided non-rotatably on the worm.
The spool shaft is fitted immovably, at least back-and-
forth, to the slider, which is fitted reciprocatingly in the

20 reel body. The slider has an engagement member for engaging
with the helical grooves.

The drive gear provided on the rotation shaft rotates
in this reciprocation mechanism in cooperation with turning
of the handle, and the rotation is transmitted to the driven

25 gear, which thus rotating the worm. The rotation of the

handle, which rotates at a lower speed than the pinion
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dense-w ndi ng makeup. According to a fifth aspect of the present |Héﬁnz®2n
in a spinning reel reciprocating device as in the fourth aspecb75t S nd
gear is a cylindrical gear whose dianeter 20 is snaller than that of the
first gear, and the driven gear is a crown gear rotating around an axis
that is intersecting with respect to the internediate gear unit. Herein a
sinple construction realizes a dense-w nding structure. According to a

si xt h aspecshaft t his presesnitpeeéntianth@5driven speani hg tleelwoee) psocati ng
device as in the fourth aspect, the second gear and the driven gear are

bevel gearsth®: den$e NiddM@002 Foialreg @ GGk | b €5 BEEL { NUa BEESge ¥t h
this configuration, a relatively large torque can be transmtted

ef ficientlyyofecosei HY 4191 éh SEVEHS N R PeeimOf e L hor PrRSERL  dayeptipn, S in a
spinning reel reciprocating device as in the fourth aspect, the second gear

has fewer t th [RY: .Jhi s conf | o] S
gearingngW§ﬁ%g%Megﬁo%%évgét&ﬁgcgggé %%% ?ﬂ%a%régg%a%%a§?g£§€%§f%?t%%?
reali zi ng dense-wi ndin tructure. 1p Fromihe foll owi ng detajled

descri pt P oM TR RSAHMCEI QT YFR (el BobomPRAVI A PR Rys ot e F2F egoi ng
and ot her objects, features, aspects and advantages of the present

i nventi on VitT1Ve el FERR | Jeabpahdrily rEfRce e | 5620 i if t Hee aFgel 15

BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a left-side, partly in section
vi ew of a dprdni n? rewhpaat wheeh aedentloeli eemte of ea hiezgps esedensarvention i s
adopted; 20 Fig. 2 is a sectional view seen fromthe front along the |ine
[1-11 in Fiyindindigtr@&ctsra. fragnentary vertical section view of the
oscillation nechanism enlarged fromFig. 1; Fig. 4 is an oblique view of

the osaiol | ati on Awedhad $dN t 25 SHOWdhdl eNBYEEk fcspmmzpls@m Nohd&tioh) 9. 5
is a sectional viewalong the line V-Vin Fig. 3; - - 5Ni~ V 2002 Fig.
6 is a view crfSsAoNAiOg 10 Srodat P Qv AROtder; erigadi pERdy Addk ot
further includes an intermediate gear unit rotating around
an axis that is parallel to the rotation shaft of the
handle, the intermediate gear unit meshing with the drive
15 gear and the driven gear. The intermediate gear relaxes the
placement restrictions on the driven gear, so that the
driven gear can be disposed where comparatively there is
spatial leeway. Moreover, because the intermediate gear
unit rotates around an axis that that parallels the handle
20 rotational shaft, it hardly affects the size of the reel
unit. A compact reel body therefore further realizes a
dense-winding structure.
According to a third aspect of the present invention,
in a spinning reel reciprocating device as in the second

25 aspect, the intermediate gear unit is a cylindrical gear, as

a spur gear or a helical gear, meshing with the drive gear
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Fig. 7 is a viewcorresponding to Fig. 5, of the other enbodi neat f »
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Overal | Confi gtﬁoa I%ﬂﬂ and
Reel Unit Con figuration As shown in Fig. 1, a spinning reel in accordance
wi th an enbodi nent of the present invention winds fishing line 1o around an
axis that is substantially parallel to the fishing rod on which it is

nmount ed, and includes a rotor 3, a spool 4, and a reel unit 2 including a
handl e asseaiiytile dheventeeas, i sndotaei geiyesuppoart éd atcroenfgear of the
reel unit 2. Fishing line is wound around the outer peripheral 15 surface
of the spootodativgclirosndi sposetlsaintéesécontgofrithetheot bnt3riandisaa be
shifted back and forth. As shown in Fig. 2, the handle assenbly 1 is a

conponent sgsew hRiNEd RAEOIR, NBSHERs8eRInghAGt sdButeirexagpteadi zaghandl e
rotation shaft) that conposes a part of 20 the rotor driving mechanismb5

(expl ai ned @f&ﬁ“ﬁ-sﬂ%ﬁi@a@€$§ﬁﬁéé€ﬂgﬁy 1 is renovably and non-rotatably
[ of t

attachabl e to either ‘end e master gear shaft 10. The handl e assenbly 1
i ncl udes: right gggo£ {t handle-s&afts 7a a do b %creM/'o£ ed 1o he mast er
gear shaft 10; a CTAREA?ntR 7 ehBVably22BeGt t EnEBT P 8 nePVERE YR yht or
| eft handl e-shaft 7a/7b, therein pon-rotatable but pivotable with respect

to the right®ahd*PEIRIBANEFR! ShRFHRI9G2 T ¥RY %ﬁﬁlﬁehgﬁd¥% BRepsSecond~y pg ~

V 2002 attached, rotatively about an axis that parallels the handle shaft
7a (or 7b),2%Re¢he thadiekermediatecgadk arht 8indhedes apnkfrat goear
renovably attached with a screw 36 to the 5 handle shaft 7a (or 7b). A

| ocki ng menmeshil®g iwvifhttlee drbouedoehe, handl 2 skadnd7gedv mbsikchng heith ank
arm8 is mounted. The | ocking nmenber 18 can be swi tched between a | ocked
state i1 whtied dhevert agdka ) naBd cadtat ipgvohivathlyespestthe fheshagehe.
shaft and a rel eased state in which 1o the crank arm 8 can pivot with

respect to fhes haowt Byshad fon ASe SRR tHe Fblacdmehbers&Selispidng dMctides a

reel body 2a, a T-shaped rod attachnent |eg 2b extendi ng di agonally upward

to the f : itari h i d

[0, he Tronie (FOn 4. T 86kohog Go ond Lor A RLLBLL oy NEE RNl and 8
has a space inside, which acc ates a rotor driyving nechanism5 and an
osci |1 ati on" HELHAS AT THES T ot POHT PV hy MecPORY L3F 5977 GHaAT 277 he

rotation of the handle assenbly 1 to rotate,
between the drive géar and the first gear and between the

15 second gear and the driven gear, still further realizing a
dense-winding makeup.

According to a fifth aspect of the present invention,
in a spinning reel reciprocating device as in the fourth
aspect, the second gear is a cylindrical gear whose diameter

20 is smaller than that of the first gear, and the driven gear
is a crown gear rotating around an axis that is intersecting
with respect to the intermediate gear unit. Herein a simple
construction realizes a dense-winding structure.

According to a sixth aspect of the present invention,

25 in a spinning reel reciprocating device as in the fourth

aspect, the second gear and the driven gear are bevel gears
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the rotor 3. The oscillation mechanism6 is for pumping the 20 spdNO¥ Balk
and forth to wind fishing line onto it uniformy. At the front of the reel
body 2a, a circular flange portion 2d is formed with the lid 2c covering
the rear of the rotor 3. A tubular portion 2e protruding into the rotor 25
3is forned at the front of the flange portion 2d. g - ~ N o v Zoos As
shown in Fig. 2, a boss 17a is forned in the right lateral wall of the reel
body 2a. Theobating7arpnodr idesrsanaigi akest heWithl thodyceafigorasivo,
acconmodate a bearing 5 16a supporting the right end (as shown in Fig. 2)
of the masterrgeatisbaft 1d0geAtbogaclébni beaktsanboimeddi aftheikbhdlc,
opposite the boss 17a. The boss 17b is formed protruding into and out of

the reel body ZaAc&@raeﬁgnﬁedatgeaeheﬁrbggeéébothehesgeegéhﬁ t hechefibnend
(as shown in Fig. 10 2) of the master gear shaft 10. The boss that is

arranged: a r QM i : adl.e i (boss
17a in %ig&gg)giggégengdggﬁmggéEé??ggggggh18§§§$%25§0%2 ?Hg?ﬁggggpranged
on the side_where t handl e ;assenb 1.is_nount oss,l7bin Fig. 2) is
pr ot ect ed aﬁ%?ﬁ%?'1gﬁ?n??ﬁgpgngg?rmé¥3rf%ve %8?§§r§B88 E%$e?r1§89 Rot or
Configuration As shown in Flg. 1, the rotgr 3 includes a cylindrical
portion 30 H&%Fng altEafoBAY BﬁéhFﬂﬁ,eaﬁH £Pr 9PAEABISECBRIPEEYERNaFRE 31
and 32, disposed opposing each other laterally 20 on the cylindri cal
portion 30.sT¥Aendyyepdr aedl ther drémeBogand, t pEenwbursher apadiagingnd 32 are
formed unitarily. The cylindrical portion 30 is disposed to the outer

peri pheral dedeeoWinhfiengubtkactpoeti on 2e of the reel body 2a. The open
rear portion of the cylindrical portion 30 is 25 covered by the flange
portiomad. A frpabmwahé B83liswingnadtanladfaewsrilppObhi @A @bnflifction
cylindrical portion 30, and a,-9 . 5 N o v 200z boss 33a is forned at the
center of tWathrbiAE AGFPMBANY G BREWHBEE: 0RPE28C6EIPRBIpRAFORLREr 12 and

the spool shgftcds, argaPaessd hbpouel anktNaQyghchgks LR the BPssessda. A nut

invention will become readily apparent to those skilled in

the art.
15
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a left-side, partly in section view of a
spinning reel in which an embodiment of the present
invention is adopted;
20 Fig. 2 is a sectional view seen from the front along

the line II-II in Fig. 1;
Fig. 3 is a fragmentary vertical section view of the
oscillation mechanism, enlarged from Fig. 1;
Fig. 4 is an oblique view of the oscillation mechanism,
25 shown removed from the spinning reel;

Fig. 5 is a sectional view along the line V-V in Fig.



5 34 is disposed on the front of the front wall 33, and this nut 34 fgyt 2ie
the rotor 3 to the pinion gear 12 by screwing it to a threaded portion on
the front end of the pinion gear 12. A bail arm 44 for guiding the fishing
line to the spool 10 4 is provided on the tips of the first and second
rotor arms 31 anBi®2,6 plvot abl ev bee WeesPen@dEneyi hdi hgdand: | Pak- 28l easi ng
positions. A reverse rotation check nmechanism50 for the rotor 3 is
provi ded i rmhdiehspacebodihennt ahdthe cylindrical portion 15 30 of the
rotor 3. The reverse rotation check nechanism 50 has a roller-type one-way
clutch 51 and anFpperatifga recdantsirSLpddisg tehrFig. t e onetmayoehdtch 51
bet ween an operating state and a non-operating state. The one-way clutch 51
has an out e?™PPAH¢RSt ened to the reel body 2a and 20 an inner ring nounted
non-rotatively to the pinion gear 12. The operating nechani sm 52 includes
an operating |lever 53 disposed on the rear of the reel body 2a. The one-way
clutch can be sWETAEGEDHeDR&ERI PT SON WOF pPDISE t PROSERREDiI BWBODOMEKES oper at i ng
| ever 53. Wen tgf one-mag clutch 51 is in 25 the ggerat%ng state, the
rotor 3 canRBEr7bf at@fHITEIEIQR, aBqoreel Bnit (LonoagarahiChhen it is in
t he non-operatihgﬁstate, the rotor 3 can rotate in_reverse. Spool
Configuration 5 AheSkpodlia FiJartanetPberiRentenk iPratcebioncarwi B and
the second rotor arm 32 of the rotor 3, and is fastened to the front end of
t he spool siafemidédimemt tde dhagorestani smySot iom ev podedf behiveenlihe spoo
shaft 15 and the spool 4. The spool 4 includes an arbor 4a
circunfieredi@hthy 40 onto wvhachifi shhagaht ellg povatled s&i the pdishdng4b
formed unitarily with the rear end of the arbor 4a, and a front flange
portion 4c gbdasheghientie {&onbuRtedNCard bDichdded e BEDOF 32 4SsBool
cylindrical nenber that extends along the outer peripheral side of the
cylindrical,portio f 5; : Lt J b t he
front fIang%Pﬁ%é%i%hﬁ%%Péiégﬁdér%%?%ﬁ?@é%dgagﬁﬁg%%r?éé%ﬁ%g?a?lyagﬂeeither
end of the arbor 4a._ Thereb) he_nunber of_ w ndings per Layer of fishing
e’ s made Sobr ot rat Q19 Pl Lan e 1l PR R P et ¥ ePel wound
around the arpor_4a of the SfQO| 4, _

unit 2. Fishing line is wound around the outer peripheral

15 surface of the spool 4, which is disposed at the front of
the rotor 3 and can be shifted back and forth.

As shown in Fig. 2, the handle assembly 1 is a
component screw-joined onto a master gear shaft 10 (an
example of a handle rotation shaft) that composes a part of

20 the rotor driving mechanism 5 (explained below). The handle
assembly 1 is removably and non-rotatably attachable to
either end of the master gear shaft 10. The handle assembly
1 includes: right and left handle-shafts 7a and 7b screw-
joined to the master gear shaft 10; a crank arm 8 removably

25 attachable to either the right or left handle-shaft 7a/7b,
therein non-rotatable but pivotable with respect to the

right and left handle shafts 7a, 7b; and a handle grip 9
_.’7_.



20 Rotor Driving Mechani sm Configuration As shown in Figs. 2 and @4,, .
rotor driving mechanismb5 includes a master gear shaft 10, a nasvbwoahipmﬁl
and a pinion gear 12. The master gear 11 rotates unitarily with the master
gear shaft 10, to which the handl e assenbly 1 is 25 nounted non-rotatively.
The pinion gear 12 nmeshes with the master gear 11. Both ends of the naster
gear shaft 10 are -11 | ~~~i 'V D02 supported rotatively by ball bearings
16a and 16batnathedrecdtbbilyeln. albetraghexendtiodtt perahsess fearhsghdie 10
is formed 5 with right-hand female threads 10a for screwjoining with the
ri ght handl shshafta7acrThe) ) eté €hd Déatihendestethgearaskahtml®. i sTher med
with left-hand femal e threads 10b for screwjoining with a left

handl e- shaft Ry Ebht Hef J0rEmoRall §KaEhRRREGT | 8PCa POELERN3E0EGT BRe
removably mounting the 10 master gear 11 concentrically is fornmed on a

heft- eonarQ%ngiécgggggemg ﬁé p?ﬁ%'O”Aoioéﬁfﬁgaﬁéﬁﬁ gegé ;Qa££ 104 As shown

in Fig e p|n|on gear itted TRt et it rotate
about a rotation axi al | el t he axj al rection, of th fishing rod.
The 15 frontrPoP |Bh é%S@ tﬁ%atP {3ntgeP93 %B%s%ga?hr% tn th% center of
the rotor 3 and is fastened to the rotor_3 with a nut 34. The reel body 2
rotativel y Boppbeds theeplarbingeagmaor é%dc?%eb%e%Y?E§§e§4%¢tﬁﬂ%naﬁd 14c,

retain respectively the mddle, rear and front portions of the pinion gear
12. 20 The b@eké@gsudbeohntﬁbi¢bath@ncr88kaasmi&iﬁ@nb@hrphgoﬁaﬂthfor
exanple, of a synthetic resin. The bearing 14c on the forward end is
attached toréspettistdetloéd hahdkéenghattbend28aréhadsed ftaed to vhechront of
the cylindrical portion 30. A sealing nenber 28b is attached to the inner

side atid hetRSé &ronk fmtBechhxgdvoenheth28a8spdbe 6§00he Shahéld Sspasces
t hrough the inside of the pinion gear 12. The pinion gear -12 5NOV

2002 12 meshes wAlhsfhen magtplggear dd.apde Ghithe pseihbasi Qn-geLhani sm
6. Oscillation Mechani sm Configuration

body 2a, a T-shaped rod attachment leg 2b extending
diagonally upward to the front from the reel body 2a and
formed unitarily therewith, and a lid 2c¢ (Fig. 2) attached
15 removably to the reel body 2a. The reel body 2a has a space
inside, which accommodates a rotor driving mechanism 5 and
an oscillation mechanism 6. The rotor driving mechanism 5
transmits the rotation of the handle assembly 1 to rotate
the rotor 3. The oscillation mechanism 6 is for pumping the
20 spool 4 back and forth to wind fishing line onto it
uniformly.
At the front of the reel body 2a, a circular flange
portion 2d is formed with the 1lid 2c¢ covering the rear of
the rotor 3. A tubular portion 2e protruding into the rotor

25 3 is formed at the front of the flange portion 2d.



5 The oscillation nechanism6 as shown in Figs. 2 to 5, is a deygcﬁﬂVfﬁmﬂ
punps the spool shaft 15, on the forward end of which the spool 4 is

nount ed, back and forth in cooperation with rotation of the handl e assenbly
1. The oscillation mechanism 6 includes a drive gear 20 that 1o rotates
unitarily with the master gear shaft 10, a worm 21 di sposed paralleling the
spool shaft 15, a driven gear 23 provided non-rotatively on the worm 21, a
slider 22 that i&srekeprotat Bdgby2t he hesm 21ar bsatpngedahd bhei niehhedi ate
gear 25 arranged between the drive gear 20 and the driven 15 gear 23 and
meshing W thatéeal woakeass 20eande23bodhe2dri vehgenos2017s arspuudgear
formed unitarily with the master gear shaft 10. The worm 21 is disposed

paral I el i ngiher8&pp@toshipét rdS1 BHdyi 5asUPBORLedor atabhMEENtat at BEaFL ARGt
and rear on 20 bearings in the reel body 2a. Crisscrossing hellcal grooves

21a are J Of G oLy Clhguiher enbhal bal gL gnﬁwmm Blq. Tpp Leadhandle 8

of the grooves I's se to 2 Fbre ead t he

a1 coot (nDi 148 %Pegé"é‘ UL TR e SRS A DY e B2 PATRRITLE B 45 e

21a, and L, e. |l ead, is the_ lLength by which_the worm 21 advances
axially thr%%gho%ﬁ%s+%ﬁaf?%nb°?? the- Ie%ﬂeah@F% 87pPs18 LQENedr than 20, the
i nter-groove thickness will be unsatisfactorily thin, and at the sane tine

t he nunber BYOEFediRT | Hrep sakdions of | Fhantesi ragdy 2acreasaccamedet ot her
hand, if the |lead angle 8 exceeds 45, the efficiency with which rotational
novenent isacb@weim@dﬂ6Mtbh$tnsappdntﬂnvhaehefdeenéa$as,sMﬁthimsFﬁgso
undesi rable. The slider 22 includes an engagi ng nmenber 22a accomobdat ed

i nsi de fohe 3) i dert22. mdseesl geler 2Rafs YOI dethénbpasathet 19 dhLas
shaft 15 by the guide shafts 24a and 24b. The engagi ng nmenber 22a i1s fitted

Lurnabl y wi ARk £0ork hensdfes 2Reranchs Nahanstagaemoly L he; enaaghngq rember

22a meshes with the grooves 2la in the worm21. The rlven gear 23 1s

mount ed nonyiolati Yol ¥y LR gney{ T o0t c5PL: 8 ADE WORIFEleoWl) Clod S sk Wi LR

the master gear s he drTVven gear crown gear at meshes

boss that is arranged on the side where the handle assembly
1 is mounted (boss 17b in Eig. 2) is protected against

15 intrusion of water by a perforated cover 19b.
Rotor Configuration

As shown in Fig. 1, the rotor 3 includes a cylindrical
portion 30 having a rear-end opening, and first and second
rotor arms 31 and 32, disposed opposing each other laterally

20 on the cylindrical portion 30. The cylindrical portion 30
and the two rotor arms 31 and 32 are formed unitarily.

The cylindrical portion 30 is disposed to the outer
peripheral side of the tubular portion 2e of the reel body
2a. The open rear portion of the cylindrical portion 30 is

25 covered by the flange portion 2d. A front wall 33 is formed

in a forward portion of the cylindrical portion 30, and a
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20 with the internediate gear 25. The internediate gear-25 is a SQFWOWE?WE
and is cantilever-supported on the inner wall of the reel body 2a,
rotatively around an axis that is parallel to the naster gear shaft 10 and
orthogonal to the worm 21. A shaft 25 portion 25a protrudes fromthe center
of the internediate -14 _ ~;; is 04" 200 gear 25 and is fitted
rotatively in a boss 2f formed in the inner wall of the reel body 2a. The

i nt er medi at@ogead325ifstpuradspbdtbecaaseerf of hehar fyengedpl203der eAt o nesh
directly 5 with the driven gear 23, the worm 21 | ocati on woul d have to be
brought neafeentopthbiomsiea géathshafitidf, geest tRceéndgtpbaspoeht sbéfthe
worm 21. Furnishing the internmedi ate gear 25 raises the degree of freedom
for placemens atetpeswodnRBRioudd Mhenroaghthobei $nt tABSPbEEed340 thenwerm
21 fromthe drive gear 20 rotating unitarily with the master gear shaft 10,
which rofates ak @ilp¥eEqasesedhéhapohbhecpi phonrggar #211tbe, rohat L Rnal
speed of the worm 21 is then geared down w thout overly increasing the
gear-down ratjos,0 ri a cdri gear,. 23 j eeps
t he dianeteﬁﬁ%f§§h%a%€§3%nt%§a%§5ggs%a€$.gﬁgr%ggégﬁ é?%ge??hggd?Fggbggér 20
is provided,on_the master qgear shaft 10, and the driven gear 23,is provided
on Lo vor 9160 GRs DR TESHET P RRE AR HE_bRET FFARF oM iteChant e P AP HOTRE
drive gear 20 and the 20 driven gear 23 the size of the reel body is hardly
af f ect ed. A@%ense-mﬁnding structure is therefore realized with a conpact
reel body 2. In this enbodinent, the drive gear has eight teeth, and the
driven gear 23 hAsbaikl §emt éét horfovidkagptee LEskunpgheineree the spadbn
gear 12 has eight teeth, and the master gear 11 has forty teeth, for
exanpl elo | ndthe pidvided5oN the tiRolf cohwefili ronabndasecofidt ransm athag
rotation fromthe pinion gear 12 to the driven gear, since the pinion gear
12 rotates 3t Anye3tj nesvbhgbspepatwéeh heinestendgRgrasdal inéhastbgs dng
shaft) 10, the worm 21 still rotates at |.25 tines the speed of the master
gear shaft JQsi€yeRsif the gear-down ratio

A reverse rotation check mechanism 50 for the rotor 3
is provided in the space in front of the c&lindrical portion
15 30 of the rotor 3. The reverse rotation check mechanism 50
has a roller-type one-way clutch 51 and an operating
mechanism 52 for switching the one-way clutch 51 between an
operating state and a non-operating state. The one-way
clutch 51 has an outer ring fastened to the reel body 2a and
20 an inner ring mounted non-rotatively to the pinion gear 12.
The operating mechanism 52 includes an operating lever 53
disposed on the rear of the reel body 2a. The one-way
clutch can be switched between its two positions by pivoting
the operating lever 53. When the one-way clutch 51 is in

25 the operating state, the rotor 3 cannot rotate in reverse,

_10_



bet ween the pinion gear 12 and the worm 21 is set to 4:1. However, 'WOV“KEZ
enbodi nent, an internediate gear 25 is provided between the drlven gear

and the drive gear 20, 1o so that the gear-down ratio between the two is
3:2. Consequently, the worm 21 rotates at 2/3 the speed of the master gear
shaft 10. Thus a small gear-down ratio reduces the rotation speed of the
worm 21, and a dense-winding structure is realized by a conpact reel body
2. It shoul @nd5wiyen uhtek st bodthdatonnopéyat iggt ot&teheskeexatorndnbens of
teeth are not illustrated. Reel Handling and Operati on When casting with
this spinningtaeel inthevbasé.arm 44 trips over fromthe |ine-w nding
position to the line 20 releasing position. Then, the tackle is cast by

swi ngi ng t hephod. cdhESgubhehbnAg line is released in a helical fashion from
the front end of the spool 4. In this situation, the fishing line is wound
densely around t 4 r I g S C 25
When mﬁﬁﬁlng on ?%h§§8$+|%e§g %PP% é$§a§%#§ é?2£¥§|§%g%905é§8k %?H ﬁl

| i ne-wi ndin osi tion, ThIS pen V, 2D0 uto tically due
to the actiBRlor's %%m%dr PPRE Thott SHRRnEPHOE e T hgs Lo BReR=the
handle 1 is turned in the |ne wi ndi ng direction. Wen the handle lis
turned in tHe & ?lﬁﬁoﬁﬁnﬂ?ﬂgoﬁlF%%t?Eﬁpll%%aiBrb%eW?EhtF%ﬁsﬂ¥§9ed via the
master gear shaft 10 and the naster gear 11 to the pinion gear 12. The
torque tranBa¢harism ot henperpesedebetygen sthe appadt t @82yt albhandr bhe
portion 12a of the pinion gear 12 to the rotor 3, rotating the rotor 3 in
the line-wsponh 40 dihecsponl Meomwudes dmeadvoveldgeairl0mfoetranesadng its
rotation is transmtted via the internediate gear 25 to the driven gear 23.
As a resul tontdewmpein 2ish dh@t Endt is fsuexaAn®l ki 2¢ 3pbheisRt abi poahegpeed
of the master gear shaft 10 (the 15 rotational speed of the handle 1). The

rotation 0fu$f@%¥%ﬁ$?éﬁtﬁaﬁﬁésréﬁﬁ Shd def @@eﬁ§§®6994¥‘t§néh§ grogyes 2la
in the worm21 to shift back and forth, guided by the gui de shafts 24a and

24b, thus PH%?&Q%eégg}fgﬁoﬁc %Pgﬁéhéﬁmké oL L £Fb 301 Of %Egga%ﬁoguh ed onto

t he spool arm4 0 and wou densely aroun € arbor 4a of

the spool 4Thghgsbor 4a is a cylindrical member that extends along the

outer peripheral side of the cylindrical portion 30 of the
15 rotor 3. The skirt portion 4b and the front flange portion
4c extend radially outward perpendicularly on either end of
the arbor 4a. Thereby, the number of windings per layer of
fishing line is made approximately the same when the fishing
line is being wound around the arbor 4a of the spool 4.
20 Rotor Driving Mechanism Configuration
As shown in Figs. 2 and 4, the rotor driving mechanism
5 includes a master gear shaft 10, a master gear 11 and a
pinion gear 12. The master gear 11 rotates unitarily with
the master gear shaft 10, to which the handle assembly 1 is
25 mounted non-rotatively. The pinion gear 12 meshes with the

master gear 11. Both ends of the master gear shaft 10 are
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the fishing line is wound highly efficiently onto the spool 4. CrfeNOV 2002
Enbodi nents (a) As shown in Figs. 6 and 7, an internedi ate gear 25 125 can
be configured as a |larger gear 126 and a snaller gear |27, arranged
concentrically and rotating unitarily, -17 - ~~ P~ 0 ~I 200 thus
providing further gearing dowmn with the internedi ate gear 125. The | arge
gear 126 nmeshes with the drive gear 20, whereas the small gear 127 neshes
with the drfvepchead patativelynby|brgé Bearings ﬁé@,amérlgkaa#m ghet wenty
teeth, the small gear 127 has twelve teeth, and the other gears have the
same nunberreéltleedh as.in the previous enbodi ment, then a 5:2 gear-down
ratio is attained between the drive gear 20 and the | arge gear 126, and a
3:2 gear-down rathe r$gh0 ahflabnethbehweeart jeasnahhfgedo i27fandetihe
driven gear 23. As a result, the rotation of the master gear shaft 10 is
geared down,1pp4r 898t LhARGNEELS et OhEBRIYOL Y 2Eor THEBcRDRBL RSN VRNt HENSEr
wi nding. (b) The foregoi ng enbodi nents have been described for 15 the

exanpl e of @hér?fé%grﬁgnﬁyggFR%f§p5QDin@héeféftbgﬁdtgf PﬁgsﬁQEtEPV§ngon
ppl1 a g typ

can al so be app to oscrl Ion nmechanisns I'n rear-dra € sprnning
reels, for exappl ln that case, , the ol ,shaft.is_coupled rotatively and
i ally | mSbabry R ot PhESERPHar Lt RoT 60 ohane hEohr bS oR PS8R nb Rt FOR can

al so be applied to oscillation mechanisnms_for_ |ever brake type spinning
reel s and i pSpBOrieypengprhhing teéfshapgjerabehe dBoveFeRbBarReARESs, 2a
crown gear is used for the driven gear, but it is possible to use any
confi gur at i @hsksshipgdafsangewhpthlient 4PFohar rewevehlyi Bowphhsgi thed

bet ween -18 - 5rdon ~no~ two intersecting or skew rotational axes, as
for exarpl epasiéh Hexel ljeavscentossetilheischbrygedrsn arléaypoeddgeads. (d)
In the above enbodi nents, an internedi ate gear 25 5 was used to sinplify
the arrangegeptuffetbet VOLMpobtlioht of StRESNaPOEEi Bbert ShaFaNSOiIt the

rotation of the master gear shaft 10 directly to the worm wi thout an
intermediate geafs shown in Fig. 1, the pinion gear 12 is fitted in the
reel body 2 to let it rotate about a rotational axis
paralleling the axial direction of the fishing rod. The
15 front portion 12a of the pinion gear 12 passes through the
center of the rotor 3 and is fastened to the rotor 3 with a
nut 34. The reel body 2 rotatively supports the pinion gear
12; and the bearings 14a, 14b and l4c, retain respectively
the middle, rear and front portions of the pinion gear 12.
20 The bearing 14b on the rear end is a sliding bearing made,
for example, of a synthetic resin. The bearing l4c on the
forward end is attached to the inside of a fixing member 28a
that is fixed to the front of the cylindrical portion 30. A
sealing member 28b is attached to the inner side at the

25 front of the fixed member 28a. The spool shaft 15 passes

through the inside of the pinion gear 12. The pinion gear
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25. For exanple, it is possible to configure the drive gear as a BoNAVgedlR,
and the driven gear as a worm wheel, and 10 transmt the rotation of the
master gear shaft 10 directly to the worm21. A configuration in this way
further realizes a dense-winding structure with a conpact reel body 2. Wth
the present invention, the rotation of the handl e, 15 whose speed is | ower
than that of the pinion gear, is transmtted via the driven gear to the
worm so thét Heskeswhenghesmasssrboean thoandaribbethy pacgélgearndown
ratio, and the dianeter of the driven gear is kept small. Mreover, because
the drive geachasigpmo@ided on the handle, 20 and the driven gear is

provi ded on the worm provision of these gears nonethel ess hardly affects
the reel bodycsizetribndresRawiBfli 0gnFtHUekyieni s therefore realized with a
conpact reel body. Wile only sel ected enbodi nents have been chosen to 25
illustrafe the prrsenscinyepibfMmetRahNoneesKk! bRwhNiANPigEL bty kI be
apparent fromthis disclosure that various -19 -5~d0 2002 changes
and nodi ficafion b d ej i t rtkng fr t e of
fhe i nvent i oh So3aLirneg T PRASE ks dhOaY, SRR s Roh B BELASPER ol ng
description of 5_the, enbodi ments.accordin o .the esent _.invention is
brovi ded {oFif| PEsthhEn oniBnFHOShng 15t "PORtEHe BAFBoSBIoFOFFi Hhng t he
invention as defined by the appended clains and their equivalents. -20 -
~ r~ 0 v zo®2°oRPERtiQn cYAFRheBOFatien Af shhanhAapdieepspeBPpYotat i FBSdevi ce
for use in a spinning reel having a rotor driving nechanism said rotor 5
drivi ng nechadishabaon ngeahansser 6geacleiadt apdovirdededn al0rekhtbody of the
spinning reel, a master gear for rotating unitarily with the nmaster gear
shaft, Bnd popatésnugerasriby weshi hhewnbbtthegaast shageai(, sai dorm 21

reci procating device being disposed along an axis skew with the nmaster gear

shaft 1o fofi§es6H808athNUeBivPOOheSHRELL bR&Kktand, for&hivén gear 23
provided non-rotatively on the worm 21, a slider 22 that is
reciprocated by the worm 21 rotating, and an intermediate
gear 25 arranged between the drive gear 20 and the driven

15 gear 23 and meshing with the two gears 20 and 23. The drive
gear 20 is a spur gear formed unitarily with the master gear
shaft 10.

The worm 21 is disposed paralleling the spool shaft 15,
and is supported rotatively at the front and rear on

20 bearings in the reel body 2a. Crisscrossing helical grooves

2la are formed outer circumferentially into the worm 21.

The lead angle 0 of the grooves 2la is set to 20° to 45°.

Here, the “lead angle 6” of the grooves 2la is the angular
measure expressed by:

25 lead angle 0 = arccot (nD/L)

-13-



cooperation with rotation of a handle, a spool being fitted to agwglprzggz
end of the spool shaft, said spinning reel reciprocating device conprising:
a drive gear provided non-rotatably on the naster gear 15 shaft, said drive
gear being disposed facing the master gear with the pinion gear disposed

t her ebetween; a worm superficially into which intersecting helical grooves
are formed, disposed substantially paralleling the spool shaft; 20 a driven
gear to whi gheretat Donsothehbotdtpmedgemetes vfanbmi gtedyepr @diadednd L,
non-rotatably on the worm and a slider onto which the spool shaft is
fitted i moyablytat headt backhandehgehhbysahdchl tHer wbirint 2d advances

reci procatingly in the reel body and having an engagenent nenber for 25
engagi ng “45Qi§§h9 @ﬁ%bﬁ h 8580¥8§at18$. .Tf5EBEOYe§§05n 1eAPSPé““'“9'ree'
reci procating device disposed along an axis skew wth a handle rotation
shaft provided in the reel body of a spinning-reel, for reciprocating a
spool shaftsmpdlaar thanddPSe e olnigetoroepoothiekiess eilbdek 5 and forth
in cooperation with rotation of the handle, the spinning reel reciprocating
devi ce conpuhshbgsfacdobryeygeninpr axdded nhe- sainat abhy ehet hambamdbe
rotation shaft; a wormsuperficially into which intersecting helical 1lo

grooves aregtghyBdindbepesedonar akhel hngesheappooknshafte.a dhi ¥gR gear to
which rotation of the drive gear is transmtted, provided non-rotatably on

the worm a hide 0 to.gh' h @he SpoQ s@aft IS fi% &ed innnwﬁpl. at | east
back- and. f oPERCE SBPE0s ! oP o7 1 LTad FagTBr DabTRERy 1671 i Fhe §odt Bk and
havi ng an engagenent nenber for_engaging with said helical grooves; and an
i nt er nedi at ¥1gBavhifilt rebehipvelaBsuemantol at FOREPTARAsiphPal EBEREG t he
handl e rotation shaft, nmeshing with said drive gear and said driven gear.
20 3. AGpinovegentefleceebpescavihghdési gésasusdesfoabhein clai m 2,
wherein: the internediate gear unit is a cylindrical gear nmeshing with said
drive gear and s@hd diiden geainalutié® an engaging member 22a

accommodated inside the slider 22. The slider 22 is guided

in parallel to the spool shaft 15 by the guide shafts 24a

and 24b. The engaging member 22a is fitted turnably within

15 the slider 22, and the front end of the engaging member 22a
meshes with the grooves 2la in the worm 21.
The driven gear 23 is mounted non-rotatively to the
front end of the worm 21, which is skew with the master gear
shaft 10. The driven gear 23 is a crown gear that meshes
20 with the intermediate gear 25.
The intermediate gear 25 is a spur gear, and is
cantilever-supported on the inner wall of the reel body 2a,
rotatively around an axis that is parallel to the master

gear shaft 10 and orthogonal to the worm 21. A shait

25 portion 25a protrudes from the center of the intermediate
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25 sane time; and -22 -~ "1~ ~UV"' 2002 the driven gear iscay vopmz
gear rotative about a rotational axis intersecting with said i nt'e”’medi af'e
gear unit. 5 4. A spinning-reel reciprocating device as set forth in claim
2, wherein said internediate gear unit includes: a first gear neshing with
said drive gear; and a second gear rotative unitarily with the first gear
for meshing with said driven gear, and disposed imedi ately 1o adjacent to
said first gear.25. ardspsnhinged eedtaetvptpcani agbdesi 26 fsrset! forthein
claim4, wherein: said second gear is a cylindrical gear smaller in 15

di ameter thamnsaiwafirst gearre@hdosayd24ri veRe gerteiBedi §tOWIegEALS is
rotative about a rotational axis that relative to the internedi ate gear
unit 1s 'ntﬁ&ﬁﬁf&h@@-b@@a@se?&ﬁptmél@916@9%e£§02®r@é§é'BS ﬁééh”hfre&@ﬁ&e'n
said second gear and said driven gear are bevel gears rotative about

mutual |y i iLn t |, axe spLoni hg-reel - reci procating
dovice 34 SeiRorth T grd 474 Aher e ol DLcBaetid iR o el i
than said driven ar. 8. A spinning reel conprising: arotor; A

Spi Nt g1 e&F WERTSbCATTRGE dbvi CF QR SERT T9TER SWOCF af R TREFBHRtLard
second gear and said driven gear are bevel gears rotatie about nutually

i ntersecti ngl?eRBeRonaf B pYFM Myl r eeTuFREFDERE ab gl HeSTRRedbat8egedBbr t h
in claim4 wherein said second gear has fewer teeth than said -23 - 5No
vV z00zZ a spdolral spostle ad¢acentof of segdomotor phacermenngoh theovoshaft for
shifting back and forth; and a reel unit having a rotor driving nechani sm
for rotatinglsaid rotor, an oscillating nmechanismfor shifting 5 said spool
shaft back and forth, and a handl e assenbly having a handle rotation shaft,

sai d rofoor dri Viwigefeehent son i NE| theh e Bt tBSt €5 Gearwshaf 21t hadmr egei ves
rotation of said handle rotation shaft, to a naster gear that rotates

unitarily V@Ef‘véat%@afm?@ efo@P@Ing Nl {va AN, 8y PERI O Qﬁ%téﬁa&eé@sgﬁéfﬁ!"i th
said naster gear to rotate said rotor, said oscillating nechani smi ncl udi ng
10, which rotates at a lower speed than the pinion gear 12,
the rotational speed of the worm 21 is then geared down
without overly increasing the gear-down ratios of the drive
15 gear 20 and the driven gear 23. This keeps the diameter of
the driven gear 23 small. Moreover, since the drive gear 20
is provided on the master gear shaft 10, and the driven gear
23 1s provided on the worm 21, despite furnishing the
oscillation mechanism 6 with the drive gear 20 and the
20 driven gear 23 the size of the reel body is hardly affected.
A dense-winding structure is therefore realized with a
compact reel body 2.
In this embodiment, the drive gear has eight teeth, and
the driven gear 23 has twelve teeth, for example.

25 Furthermore, the pinion gear 12 has eight teeth, and the

master gear 11 has forty teeth, for example. 1In the
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15 a drive gear that rotates unitarily with said master gear shaft @gl%mm
drive gear being disposed facing said naster gear with said plnloé &

di sposed t herebetween, a worm superficially into which intersecting 20
hel i cal grooves are fornmed, disposed substantially paralleling said spool
shaft, a driven gear to which rotation of said drive gear is transmtted,
provi ded non-rotatably on said worm and 25 a slider fitted axially

i movabl y ontoveatdospbotashabt, tsandmskideg betagibnt fedmr ebeppovnabnngl y
in said -24 - 5 ~s ~ ~r zo~2 reel body and havi ng an engagenent nenber
for engagi nge¥trt h2sabdthel beakefr gedes. sIncA spenpingonegkaasigetotatth in
claim8, further 5 conprising: an internediate gear unit rotative about a

rotational §%'§19ér€£héé'BHeséerﬂaékeEhéhﬁBEteﬂeéBEPQSHbEH %ﬁbﬁd@é'Ve gear
and said driven gear. 10. A spinning-reel as set forth in claim?9

wher ei n §819h59£grgsd'%ks J58h 9?'&%%?1 r8¥£k89r58a5 285 @8%“&88 g%&h Sa'd

drive gear an brrven gear ~at rtven g

i or o at €2 goaF TAFEST1952A ShRRai AQer BEER ol TSRSt SRR THVEI KPR,

wherein said internediate gear unit_includes 20 a first gear neshing with
said drive Behreeanihg BéR6AB gBAF Lot aRAVENENFPER By Wt BeEhECf i dt gear,
meshing with said driven gear, and di sposed i medi ately adjacent to said
first gear.HQBeth,A@spthmsngmbeéﬂmastseanféntﬁrmﬁdéaaengia; dbeiein said
second gear is a cylindrical gear smaller in dianeter than said first gear;
and sai d drpyenigedrbeswaenr oha dedvenotabrve3abndt ther dbaveogabragDs t hat
is intersecting relative to said 30 internediate gear unit. -25 - 5f~0

U ZDD2 {83. AoSPhADi BHer §8hradoffit rheibhpbbwetal Ahdlew¥heseBnzsai d second
gear and said driven gear are bevel gears rotative about mutually

| nter sect | ngof0bghbARRY, SXRE: udrk421A5RhEBLNGET 895 8ficSEbelar bl EReCl 1M

master gear shaft 10. Thus a small gear-down ratio reduces
the rotation speed of the worm 21, and a dense-winding
structure is realized by a compact reel body 2. It should

15 Dbe understood that in Figs. 3 to 5 these exact numbers of
teeth are not illustrated.

Reel Handling and Operation
When casting with this spinning reel, the bail arm 44
trips over from the line-winding position to the line-

20 releasing position. Then, the tackle is cast by swinging
the rod. Thus, fishing line is released in a helical
fashion from the front end of the spool 4. 1In this
situation, the fishing line is wound densely around the
spool 4, so that there is low releasing resistance.

25 When winding on fishing line, the bail arm 44 1is

tripped over into the line-winding position. This happens
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said second gear has fewer teeth than said driven gear. to -26 ~ 5 NOV 2002
.AfI E. A ASe. A@. Aynl . Af . AS y. Afy. ASy. AfF. AS . Ay. Af > AfFY. A@ Y. Afy. A N. Af;

e. Afy. A Af NFe. Afy. Aye. Ay. Afy. A- @ZvOHcB~6r " Q{vgl gb] X] ca] ca] ca] cTa] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca]cal]ca]c
al]ca! bag# 9v'g > E UNn

3n¥Z} xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca] ca] ca] @a,]tmr}aj’a]]qm]]ha]m da:] Ctgt]q;aleZClon of a cam and a spring (not

L$9Br <w=u$ZmT} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca]stadvan]ioa]ed ot aad o] ) af o] cet € a arad FuAKr K¢ <turwvy & o} xistig d_Z] | ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
]Ca]Ca]Ca]Cﬁﬂééﬂﬁiﬂﬁiﬂénﬁxﬁgbtfbn When the handle 1 is turned in the
ISIRITTT"K'N "}xsnid_Z]]ca] ca] ca]ca] ca]ca]ca]ca]l ca] cal ca] ca] ca] ca] ca]

Slslescagpinelasleden G LN Sl i

ca] ca] ca] cal cal ca ca ca ca ajcalcal """’ &

]t<L<<]) 2 sl sal ealcal <l ool o) calealal eal cal cgbd e e grl cglealn T Al
-}xsnid _Z]c ] cal calca]ca] ca]ca]ca]ca ca] cal ca] ca] ca] ca] ca] ca] ca] caj ca

1 ca] ca] ca] Eaq] a?}}l,ea AR e el q.-fle piqiion gyeay

OQ)eOOO1Q111122q2222243p333| wr mhc”Y] ] ca] ca] ca] ca] ca] c$a] ca] ca]calca]ca]ca]c

a] ca] ca] ca]tczav]uel et af ion] e cj ] ax el @a] g ol ddje a}ioa] et aasp g+t 44444

41 57555

6D666607nV A&y 1684 81 B389 By Iz imgrhdiey|daetadcal cial caje alioed caMjadiajaal cal c( a
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5 If the large gear 126 has, for example, twenty teeth, the
small gear 127 has twelve teeth, and the other gears have
the same number of teeth as in the previous embodiment, then
a 5:2 gear-down ratio is attained between the drive gear 20
and the large gear 126, and a 3:2 gear-down ratio is
10 attained between the small gear 127 and the driven gear 23.
As a result, the rotation of the master gear shaft 10 is
geared down 15:4 and transmitted to fhe worm 21. This
enables even denser winding.
(b) The foregoing embodiments have been described for
15 the example of a front-drag type of spinning reel, but the
present invention can also be applied to oscillation
mechanisms in rear-drag type spinning reels, for example.
In that case, the spool shaft is coupled rotatively and
axially immovably to the slider. Moreover, the present
20 invention can also be applied to oscillation mechanisms for
lever brake type spinnina reels and inspool type spinning
reels.
(c) In the above embodiments, a crown gear is used for
the driven gear, but it is possible to use any configuration

25 of gears in which rotational movement 1s transmitted between
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irectly to the worm, without an intermediate gear

25. For example, it is possible to configure the drive gear

as a worm gear, and the driven gear as a worm wheel,

and

10 transmit the rotation of the master gear shaft 10 directly

to the worm 21. A configuration in this way further

realizes a dense-winding structure with a compact reel body

2.

With the present invention, the rotation of the handle,

15 whose speed is lower than that of the pinion gear,

is

transmitted via the driven gear to the worm, so that dense

winding is possible without an overly large gear-down ratio,

and the diameter of the driven gear is kept small.

Moreover, because the drive gear is provided on the handle,

20 and the driven gear is provided on the worm, provision of

these gears nonetheless hardly affects the reel body size.

A dense-winding structure is therefore realized with a

compact reel body.

While only selected embodiments have been chosen to

25 illustrate the present invention, to those skilled in the

art it will be apparent from this disclosure that various
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cooperation with rotation of a handle, a spool being fitted
to a forward end of the spool shaft, said spinning reel
reciprocating device comprising:

a drive gear provided non-rotatably on the master gear

15 shaft, said drive gear being disposed facing the master gear
with the pinion gear disposed therebetween:

a worm superficially into which intersecting helical
grooves are formed, disposed substantially paralleling the
spool shaft;

20 a driven gear to which rotation of the drive gear is
transmitted, provided non-rotatably on the worm; and

a slider onto which the spool shaft is fitted immovably
at least back-and-forth, said slider fitted reciprocatingly
in the reel body and having an engagement member for

25 engaging with said helical grooves.
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+#910% spinning reel reciprocating device comprising:
a drive gear provided non-rotatably on the handle
rotation shaft;
a worm superficially into which intersecting helical
10 grooves are formed, disposed paralleling the spool shaft;
a driven gear to which rotation of the drive gear is
transmitted, provided non-rotatably on the worm;
a slider onto which the spool shaft is fitted immovably
at least back-and-forth, said slider fitted reciprocatingly
15 in the reel body and having an engagement member for
engaging with said helical grooves; and
an intermediate gear unit rotative about a rotational
axis paralleling the handle rotation shaft, meshing with
said drive gear and said driven gear.
20
3. A spinning-reel reciprocating device as set forth in
claim 2, wherein:
the intermediate gear unit is a cylindrical gear

meshing with said drive gear and said driven gear at the

25 same time; and
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10 10 " 10%& () -

Too: ()3 L 100" (- 3P OHE(F LR (T b ToRE g rbvee(y o Foen i
claim 2, wherein said intermediate gear unit includes:

a first gear meshing with said drive gear; and

a second gear rotative unitarily with the first gear
for meshing with said driven gear, and disposed immediately

10 adjacent to said first gear.

5. A spinning-reel reciprocating device as set forth in
claim 4, wherein:
said second gear is a cylindrical gear smaller in
15 diameter than said first gear; and

said driven gear is a crown gear rotative about a
rotational axis that relative to the intermediate gear unit

is intersecting.

20 6. A spinning~-reel reciprocating device as set forth in
claim 4, wherein said second gear and said driven gear are
bevel gears rotative about mutually intersecting rotational

axes.
25 7. A spinning-reel reciprocating device as set forth in
claim 4, wherein said second gear has fewer teeth than said
driven gear.
8. A spinning reel comprising:

30 a rotor;
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including
a master gear shaft that receives rotation of said
handle rotation shaft,
10 a master gear that rotates unitarily with said
master gear shaft, and
a pinion gear that meshes with said master Qear
to rotate said rotor,
said oscillating mechanism including
15 a drive gear that rotates unitarily with said
master gear shaft, said drive gear being disposed
facing said master gear with said pinion gear disposed
therebetween,
a worm superficially into which intersecting
20 helical grooves are formed, disposed substantially
paralleling said spool shaft,
a driven gear to which rotation of said drive gear
is transmitted, provided non-rotatably on said worm,

and

25 a slider fitted axially immovably onto said spool

shaft, said slider being fitted reciprocatingly in said
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10%&T()-|||||(}6?}WK 1@p&@p;q@g@p%}_as set forth in claim 8, further

5 comprising:

an intermediate gear unit rotative about a rotational
axis paralleling said master shaft, meshing with said drive

gear and said driven gear.

10 10. A spinning-reel as set forth in claim 9, wherein
said intermediate gear unit is a cylindrical gear
meshing with said drive gear and said driven gear at the
same time, and

the driven gear is a crown gear rotative about a
15 rotational axis intersecting with said intermediate gear

unit.

11. A spinning-reel as set forth in claim 9, wherein

said intermediate gear unit includes
20 a first gear meshing with said drive gear; and

a second gear rotative unitarily with the first
gear, meshing with said driven gear, and disposed

immediately adjacent to said first gear.

25 12. A spinning-reel as set forth in clain 11, wherein

said second gear is a cylindrical gear smaller in
diameter than said first gear; and

sald driven gear is a crown gear rotative about a
rotational axis that is intersecting relative to said

30 intermediate gear unit.
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said second gear has fewer teeth than said driven gear.
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