;e3e| px6Tj |1~ JUN 203 TI TLE OF THE | NVENTI ON SPI NNI NG REEL RECI PROCATI NG
DEVI CE BACKGROUND OF THE | NVENTI ON Technical Field 5 [0001] The present
invention relates to reciprocating devices, and in particular to.

spi nning-reel reciprocating devices that punp the spool back and fér%WNiﬂm3
cooperation wth rotation of the handle. 10 Description of Related Art

[ 0002] Spinntng-oeerHtr angreT s@Ncam osci l | ati ng nechani | npl e of
a reciprocating device) include a driven gear meshing MW@WWQMWBMN$E gear, a
threaded shpiinIR@IREEL SRECTPROCARENG NSEWER the threaded shalt.” The

t hreaded shaft is nounted to the front end of the driven gé%?ménd arranged

in parall?éA¥%éQ06§§i§§0§#§ﬁ?ﬁ$§NTF spool shaft is nounted _to the slider

and i s axial i Mo respect to the slider. 20 [0003] In this

transverse _cam oscjllating mechanism the anount that i@ shifted
per rotatigﬁgﬁiiiﬁL—£b$L$ depends on the |ead angle ofmmgmmmﬂmmuwmd shaft.
This nmeans that the |argeness of the inter-wi nding interval keeps the 25
fishing |i h@08kbm wi nding on very efficiently. -1 W~ || ~~ Z003 JP

H11- 86A (1999) discloses an oscillating nechanismin which the anmount that
t he spool is shlli¢ eplrdaekt ahdvéntidn peelatoeat tonretiphechanny edeégices,
decreased, so that the fishing Iine can be wound densely onto the spool.
The osci | | atdl ngn Spaeechani sm ts o5 Dvh teg- neéé h: reci pakeagishadévitsposed

al ong an axis skewwith the pinion gear so as to orient toward the threaded
shaft; a sgrew gems fh&eshéon %‘&c}@@n@fféﬁ@rﬂixﬁ‘kdtélgpéf‘él{ioﬁn@iﬂ?sm ng with
the pinion gear; a wormgear fixed to the other end of the |inking shaft;

and a morn}g@ggioﬁiéﬁﬁgh%?higgIéptatably to the threaded shaft and neshing

‘W th the worm gear. nki ng shaft, |inking the pinion gear and
10 Description of Related Art

[0002]

Spinning-reel transverse-cam oscillating mechanisms
(one example of a reciprocating device) inélude a driven
gear meshing with a pinion gear, a threaded- shaft, and a

15 slider meshing with the threaded shaft. The threaded shaft
is mounted to the front end of the driven gear and arranged
in parallel with the spool shaft. The spool shaft is
mounted to the slider and is axially immobile with respect
to the slider.

20 [0003]

In this transverse cam oscillating mechanism, the
amount that the spool is shifted per rotation of the rotor
depends on the lead angle of the threaded shaft. This means
that the largeness of the inter-winding interval keeps the

25 fishing line from winding on very efficiently.
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the threaded shaft, is arranged diagonally in the reel unit along %XIS
skew with the pinion gear to serve to nake the reel unit thinner. 19( ]
The above-noted conventional configuration utilizes the worm gear, and t he
wor m wheel that nmeshes with the worm gear, for gearing-down in order to

wi nd densely, neaning that special gears difficult to machine are used,

whi ch 20 nakes #BnidiacBoRi 1§98d5t dihthsefFuanhesabt bat begansehahéshi hki ng
shaft is disposed diagonally to |ink the pinion gear and the threaded gear,
t he | i nki nghshafthanambdhett hneadede shaddl hayesh df bedelstabl ashedorbh
different directions, and the bearings that support them al so have to be

establ i sh e25rbﬂatb§ndbffen@nhaﬂaigc;soaécrgﬁgéblI§8laga£w@héy9@§hgﬁ -2
- 4 ~U(~l 2003 bearings in the different di rections makes guaranteelng

machi ni ng F%,g%fg]gnbg' f%hﬁa'ae?g%ﬁga&wg PREhLPLAY, COBhS- o§y THE

I NVENTI ON An object o present invention is in |ng down
manuf acturing costs and readily ensurin facturi reci si
reci pr dcat THG WebHANT SnPt Rt Seabi 68° deRst: v#wa?naha?%o%%fpaﬁe C2Pafng 1o
a first aspect of the present invention, a sp |nn|n€ reel reciprocating
devi ce fora%h?¥%$n§k%Ws$bBP Bag kP HRHOR 0¥ e WHen2F u Pi Pl e hahdyardt Faghed
to a reel unit of the spinning reel to which a rotor, onto which fishing
line is gutldeeadéed ﬁh@ﬁtedar@@a@Wv@¢@riﬁ@*@@eEan@¢iv@dg@érth@ 1énkiepped
gear unit and a shifting neans. The drive gear rotates when the handle is
rotated. ThieaSt eppedngelingnvithnchedesnboh agger ; dk aneterggenr fimesdi g W th
the drive gear
the other end of the linking shaft; and a worm wheel fitted
10 non-rotatably to the threaded shaft and meshing with the
worm gear. The linking shaft, linking the pinion gear and
the threaded shaft, is arranged diagonally in the reel unit
along an axis skew with the pinion gear to seive to make the
reel unit thinner.
15 [0004]
The above-noted conventional configuration utilizes the
worm gear, and the worm wheel that meshes with the worm
gear, for gearing-down in order to wind densely, meaning
that special gears difficult to machine are used, which
20 makes manufacturing costs high. Furthermore, because the
linking shaft is disposed diagonally to-link the pinion gear
and the threaded gear, the linking shaft and the threaded
shaft have to be established in different directions, and
the bearings that support them also have to be established

25 in the different directions. Establishing two types of
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and a smal |l er-di aneter gear arranged concentrically to the |arger-dianeter
gear and rotating together with the larger 20 dianeter gear. The hhthiﬂﬁ
means, which has a driven gear neshing with the small er-di aneter geép, 3
for shifting the spool back and forth by rotating the driven gear. [0007]
In this reciprocating device, the drive gear rotates as 25 a result of
turni ng theedahdye. iMhenet def derort gearecBions Makeésirgiaranteeingates, its
rotation is transmtted to the | arger-di anmeter gear of the stepped gear

uni t, and rhdeh smihd eprelt asbberd geat cudbt At €Setogeidatash ihiidecosts.

| ar ger-di anmeter gear. \Wen the small er-dianeter gear rotates, its rotation

is transméidnRy tOrt tgr diiyegT06@r, and the spool is shifted back and
forth with the shifting means. Thus, rotation deceleration and the shifting

of the sp09$06§]acconplished with a stepped gear unit of sinple structure,
so that it Is not necessary to use any special gears, and the manufacturing

costs can be 1o, kept.down. _The rotational axis, of fhe, ste d gear unit is
arrangg’d in pa(r)‘-%\rflcgrfj?%tt(ﬁgif g R ToRa a%(ré‘ée%‘fl?rhel%lﬁr\l/eh(gﬁglrmgn%o%e
driven gear, so that it is easy to ensure a high manufacturing precision.
[0008] 15 DREHHFHYT 179 aCeRedMP AsHREI bf eheupkE Ny FAEHT M in a

reci procating device as in the first aspect, the drive gear is a pinion
gear rot atP¥RCES emdina 3potiphadat imatredmbesshiiaedebdckeandedszrth with
respect to the reel unit, the spool being nounted to the tip of the spool
shaft. ThewRodishgfting neans includes (i) a threaded shaft arranged in
parallel to the spool shaft, the driven gear being attached non-rotatively
to the thrpesgesh shaft, and intersecting helical grooves being forned in a
surface of the threaded

10 According to a first aspect of the present invention, a
spinning reel reciprocating device for shifting a spool back
and forth when turning a handle attached to a reel unit of
the spinning reel to which a rotor, onto which fishing line
is guided, is mounted rotatively includes a drive gear, a

15 stepped gear unit and a shifting means. The drive gear
rotates when the handle i1s rotated. The stepped gear unit
includes a larger-diameter gear meshing with the drive gear
and a smaller-diameter gear arranged concentrically to the
larger-diameter gear and rotating together with the larger-

20 diameter gear. The shifting means, which has a driven gear
meshing with the smaller-diameter gear, is for shifting the
spool back and forth by rotating the driven gear.

[0007]
In this reciprocating device, the drive gear rotates as

25 a result of turning the handle. When the drive gear
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shaft, and (ii) a sliding el ement that can be shifted back 25 and™ forUfit 203
wth respect to the reel unit, and has an engager -4 lr , ~~~~f ~~~
engaging with the helical grooves. The spool shaft is nounted to the
sliding el enent and cannot be shifted back and forth with respect to the
sliding element. In this configuration, the rotational axis of the pinion
gear, whichoBatest heteriveagear apdtexnendsteorigontbal lgrgas-dkdhetsrt he
rotational axis of the stepped gear unit, and the threaded shaft are
arranged igeparaf | ehe sveppat Gder spnihnj ngnd eehe cana bee radeafié 6ér byear
arranging themvertically one above the other. Mreover, a conpact vertical

size can bgoeghéevedgbynsdp RitRANGhAJ] 4 hear het hzent al ya hexthon ofge anot her .
[ 0009] According to a third aspect of the present invention, in a

recipr ocatérﬁgj_ﬂ@ﬂ&f%@étwoé@grfiéégt@épeﬁs wgaﬁp&wi; ngiyr@sﬁi@t@@r rel

portion, and a pair r ot arnms 15 extending frontward froma rear end of
the barrel_portion.. The reel uni as a tubular porti extending into the
barrel Jport?ore %ﬂjdv?rﬁeg%?]é’pp%r&ég%? WPEisS a?ksjaﬁb%(g%%%lfd%n? hgojf ul ar
portion. Wth this configuration, the relatively |arge di aneter stepped
gear unit YstRrh@gdt FHin BN ubuf RS poF F ¥l @kt @reR Hyr ¢ it @ tHe bar r el

portion of the rotor, so that using space efficiently, the reel can be mde
flatter. [D0A03hiEendi ag tloe aspouk t hs azpeetrbisher pridsentstemmesdi on, 25
in a reciprocating device as in the first aspect, the drive -5 i B
~aal3 gear unit of simple structure, so that it is not necessary
to use any special gears, and the manufacturing costs can be
10 kept down. The rotational axis of the stepped gear unit is
arranged in parallel to the rotational axes of the drive
gear and the driven gear, so that it is easy to ensure a
high manufacturing precision.
[0008]
15 According to a second aspect of the present invention,
in a reciprocating device as in the first aspect, the drive
gear 1s a pinion gear rotating around a spool shaft that can
be shifted back and forth with respect to the reel unit, the
spool being mounted to the tip of the spool shaft. The
20 shifting means includes (i) a threaded shaft arranged in
parallel to the spool shaft, the driven gear being attached
non-rotatively to the threaded shaft, and intersecting
helical grooves being formed in a surface of the threaded
shaft, and (ii) a sliding element that can be shifted back
25 and forth with respect to the reel unit, and has an engager
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gear is provided on a main gear shaft nounted rotatively in the reald Wit 2003
and rotates together with the handle. The shifting neans includes a cam pin
protruding froma lateral face of the driven gear, and a sliding el ement

that can be 5 shifted back and forth with respect to the reel unit and has

a cam groove engagi ng the cam pin. The spool is attached to the front end

of a spool espafingwhith tha belsbaitedobrnek. andhéospboli shafespect to the
reel unit, and which is nounted to the sliding element with respect to

which it lRoeansettbecsdi i1 edibackl andnt oshd. chbr thésseontégusatkon, the
rotation is transmtted by three parallel rotational axes extending from

left to right kgr-the, el ruobler SO AL LhEqiRE! cUBLEnLAN PR eRSLIY made

thinner. [0011] 15 According to a fifth aspect of the present Invention, in

a reciprocat] I as, | n prst_ to i e t he. nunber
of teeth oﬁééﬁgggfgtgg%éaFﬁgsggﬁ% {%égfh%ﬁl h%%nﬁﬁgeég%ﬁggeé%%rbnwtth

| arger-di apeter gear. This configuration achieves gearing-d bet ween t he
Shi T1i Mg 265 GEAT GPUVE B hr gt - O BT er NEAFON Kb bY di g ¥o1h &7 xEAC aspect
of the present invention, in a reciprocating device as in the fifth aspect,
t he nunberrotatieRal onxihecHrivensyeapPed saear gerlt hatnd hehaubdesadsedt eet h
on the smaller-dianeter gear. Wth this 25 configuration, decel eration

bet ween t hehaft vene gearamgedt e pérallelf, ~so~that LRO3Isghmhley - deahet er
gear is achieved, and a |large gear-down ratio is attained. Fromthe
foll ow ng dehabé etladesEr&PtdPnarfateinynchémnvatt hch hey asee npissyé Nghe

drawi ngs, the foregoing and other 5 objects, features, aspects and

advant agespo@het Ne W6LSSPEr | NY eSOV ¥4 r DESHIES | £adELY BPPAERIEvE® Bhose
skilled in the art. BRI EF DESCRI PTI ON OF THE DRAW NGS
10 arranging them horizontally next to one another.
[0009]

According to a third aspect of the present invention,
in a reciprocating device as in the first aspect, the.rotor
includes a barrel portion, and a pair of rotor arms

15 extending frontward from a rear end of the barrel portion.
The reel unit has a tubular portion extending into the
barrel portion., and the stepped gear unit is arranged
inside the tubular portion. With this configuration, the
relatively large diameter stepped gear unit is arranged in

20 the tubular portion extending into the barrel portion of the
rotor, so that using space efficiently, the reel can be made
flatter.

[0010]

According to a fourth aspect of the present invention,

25 in a reciprocating device as in the first aspect, the drive
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Fig. 1 is a cross-sectional view of a spinning reel in 10 accordance W t h
an enbodi ment of the present invention, taken fromthe left Fig. 2 4 JUd 2003
cross-sectional view along the line Il - Il inFig. 1; Fig. 3is a
perspective view of the oscillating 15 nmechanism Fig. 4 is a parti al

| ongi tudi nal cross-sectional view of the oscillating nechanism Fig. 5is a
cross-sectgonal iviewaidag ohealhadn Wea¥ $hafigrountod Fpgatsvesyain
cross-sectional view of a spinning reel in accordance wi th anot her

enbodi nenttleé tdel pnesentandventaoss tekevhérowmithethefhandfig. 7Ths a
cross-sectional view along the line VIl VII in Fig. 6; and - ~~lUy ~!

2003 Fig. 8nistanfehsSREStiNEIVEEY Of cdh E%M@%u@gn £hafi sMabPethe ot her
enbodi ment of the present invention. DETAIL DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS, [ Q%Eltée%?{a& nfi gL At | Ogleagmgogiérggﬁ@tt 0 of , 1 hg, Reel

Unit As shown in nnihg reel Tn accordance mnt an enbodi nent
of the Pres i nvent reel un and

a handl®e 1S?ﬁ%Ee?sb?8 a??éef?rgﬁp%bF?eﬂe%9e?%eg? gheuﬁ??l un*ﬁe gt%?ss i's

rotatively 10 supported at the front of the reel unit 2. Fishing line is
wound ar oURdC¥ReIBRPER PRIFPHRY aFNQuF B R Bf t%es%c%@llesmi*&ﬁcl?% df2posed
to permt shifting back and forth on the front of the rotor 3. [0013] 15 As
shown in Filys. faomhdend eheareppolinshafti nehieescan rieel shbllyedabpebyi ded
with an opening 2c on its side, a T shaped rod attachnment |eg 2b extendi ng
di agonal | yanpwaodthowith respect to the reel unit, and which is

mounted to the sliding element with respect to which it

10 cannot be shifted back and forth. With this configuration,
the rotation is transmitted by three parallel rotational
axes extending from left to right in the reel unit, so that
the reel unit can be easily made thinner.

[0011]

15 According to a fifth aspect of the present invention,
in a reciprocating device as in any of the first to third
aspects, the number of teeth on the drive gear is smaller
than the number of teeth on the larger-diameter gear. This
configuration achieves gearing-down between the shifting

20 gear and the larger-diameter gear.

According to a sixth aspect of the present in&ention,
in a reciprocating device as in the fifth aspect, the number
of teeth on the driven gear is larger than the number of
teeth on the smaller-diameter gear. With this

25 configuration, deceleration between the driven gear and the

-6-



the front fromthe reel body 2a and formed unitarily therew th, and,@th;gmn
2d closing the opening 2c in the reel 20 body 2a. The reel body 2a has a
space inside, which accormobdates a rotor driving nechanismb5 and an
oscillating nmechanism 6. The rotor driving nechanism5 transmts the
rotation of the handle 1 to rotate the rotor 3. The oscillating nmechanism6
g ~. ,smallad-dbesetsrfoeanniforahyevieddi agdoa tashengedindowy shifting
the spool 9 back and forth. [00l14] At the front of the reel body 2a, a
circular fraonfje bspattaonede is formed with the lid 2d covering the rear of
the rotor 3. A tubular portion 2f protruding into the rotor 3 is forned at

the front of therbhapae P@EEbQBn%edeéaPﬁéalHégBrﬁétioﬁgthcéﬁﬂHﬁétiﬁﬁlde
the tubul ar portion 2f, and tubular spaces are forned on either side of the

to part'tlﬁpaﬁgkhe2gg§§@pghg Kt hogy of gL hec ROt po, A5, sHoWLEinoFhg: 1. the

rotor 3 inc rear en is open, and
first and secon in o og*tlon to Qne 15

anot her’ at °PHg® ?degeﬁFuFﬁa b%??%?tﬁo??gosgggggﬁﬁ%sb ep%F?l%n 30 and

the two rotor arnms 31 and 32 are forped unitarily 0015% The_ barrel
portion 301?§eHFéﬁBs%HliobFﬁ%m%uF%?dﬁbyp%?P%ﬁ%?%lt%lﬁ%o% theltadutAr
portion 2f of the reel body 2a. The open rear portion of the barrel portion
30 is covetkd dytthe flange portion 2e. A front wall 33 is fornmed on the
front part of the barrel portion 30, and a boss portion 33a is fornmed in

t he cent erBRIEFhRESCROPTWAN| OB3THA RBAWINGS portion 12a of the pinion gear
12 and the spool shaft g _ " ~ .. ~ "~ 2003 15 are passed through a

t hrough-hol e inFife boss poctbes- §§@t1&1@ytvﬁéw|6fda3§p§ﬁﬁh@<§ tbe1front of
the front wall 33, and this nut 34 fastens the rotor 3 to the pinion gear

12 by gerextfgréintl RithreRdedhPQILLRP 8F {he froninenthpbinoidhe pinion
gear 12. [0016] A bail arm44 for guiding the fishing line to t he spool
taken from the left;
Fig. 2 is a cross-sectional view along the line II - II
in Fig. 1;
Fig. 3 is a perspective view of the oscillating
15 mechanism;
Fig. 4 is a partial longitudinal cross~sectional view
of the oscillating mechanism;
Fig. 5 is a cross-sectional view along the line V - V
in Fig. 4;
20 Fig. 6 is a cross—-sectional view of a spinning reel in
accordance with another embodiment of the present invention,
taken from the left;

Fig. 7 is a cross-sectional view along the line VII -

VII in Fig. 6; and



4 is provided on the tips of the first and second rotor arnms 31 and 32,

pi vot abl e between a |ine-wi nding position and a 10 |line-rel easi ng- p@ah}iqgm;
A reverse rotation check mechanism50 for the rotor 3 is provided in the
space in front of the partition wall 2g in the barrel portion 30 of the
rotor 3. This reverse rotation check mechanism 50 has a roller-type one-way
clutch 15 51 andi@n ®pes ad | pgr seehanvenvior oM tlodi ogeiheoies way cl utch 51
bet ween an operating state and a non-operating state. The one-way clutch 51
has an outsciidmOsh ast efted dondheermieadihody 28 @ned @esanerigdg munt ed
non-rotatively to the pinion gear 12. The operating nmechani sm 52 incl udes

an 20 opergktfy h&Vets %@zﬁrf@@%ﬁ By, t e FEREE 9T ElESy el T Hody 2a. The

one-way clutch 51 can be swtched between its two positions by pivoting the
operating gﬁyfi 53. When the one way clutch 51 is in the operating state,

t he rotor cannot rotate in reverse, and when it i's in the non- operating
25 state, the rotor 3 can rotate in reverse [ OOl 7]

Conf i gur at YERTDHE t HRNShEdF 2 Fhen spdl Can %gléﬁ%lhﬁ%doge’f@\%e%e‘?% I?Jtt?st rot or
arm 31 and the second rotor arm32 of the rotor 3, and is fastened 5 to the
front end of tHheS sPon shHaffids Wi th $mENRRG Frechahi ST BOF 4 & poised

bet ween the spool shaft 15 and the spool 4. The spool 4 includes a bobbin
trunk portamredeodimeuntef erfte abfesentounavet odn fishiuded inerdsl wournd, a
skirt portion 4b formed unitarily with the rear of the |0 bobbin trunk
portion 4a&, andrétdt ahges pasdd o Acad tachethilo 1 hehdt oid odtdthierdiopbi n
trunk portion 4a. The bobbin trunk portion 4a is a cylindrical nenber

extendi ng 4 tde Uty 0L i pher aln st de, ofThderbasred portdon 3 0f the

rotor 3.
10 supported at the front of the reel unit 2. Fishing line is

wound around the outer peripheral surface of the spool 4,
which is disposed to permit shifting back and forth on the
front of the rotor 3.

[0013]

15 As shown in Figs. 1 and 2, the reel unit 2 includes a
reel body Z2a provided with an opening 2c¢ on its side, 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 2d closing the opening 2c in the reel

20 body 2a.

The reel body 2a has a space inside, which accommodates
a rotor driving mechanism 5 and an oscillating mechanism 6.
The rotor driving mechanism 5 transmits the rotation of the

handle 1 to rotate the rotor 3. The oscillating mechanism 6



The skirt portion 4b and the front flange portion 4c extend 15 radijal "-M
outward perpendicularly fromboth sides of the bobbin trunk portion ﬂh. 2003
Thus, the nunmber of w ndings per layer of fishing line is approximately the
same when the fishing line is being wound around t he bobbin trunk portion
4a of the spool 4. 20 [0018] Configuration of the Rotor Driving Mechani sm
As shown ihsFEgs. udi ancnPy & hedtod osn dfiyhhgg nechanbgnsbhi fhohgdese a mai n
gear shaft 10, a main gear 11 and a pinion gear 12. The nain gear 11
rotates togsbberawhidkthes nebpckS gear shaft 10, on which the handle 1 is
nount ed non -11 -~~J I~ t~~ 2003 rotatively. The pinion gear 12 neshes
with the hilp gear 11. The pinion gear 12, which is tubular and rotates
when the handle is turned, is pierced by the horizontally extendi ng spool
shaft 15. The nmjddl.e and the rear of t 5.pinion_gear 12 arge supported
rotatively wt hnA%aWeb ]é?ril%g%fl E ahe 14879y ??1@ ‘?ecéjrr%%'ﬁ‘v Zglanl‘ﬁg rotor 3
is mounted non-rotatively on the front end of the pinion gear 12. [0019]
Confi gur atPORt " t4e ¥BcFPFRRF gl e chami k1 97 THRVIEERY | Bt S nge e chiani sm 6
reci procates the spool 3 back and forth via the spool shaft 15 when the
handl e 1 ishe ufeierlr As showibylarFigerton 25, prdlerwdond | Bringt echaivism 6

i ncludes the pinion gear 12 serving as a drive gear, a stepped gear unit 13
meshi ng w 3 his hopnend ant geae fli2ontandf aclld Shardde ngometdantsm 17 i ncl uding a
driven helical gear 16 neshing with the stepped gear unit 13. [0020] The
stepped gesdrtit forl3vd Bl XPVi slefb Fridd guad 1 dg - tennc dhel £ 134 # oinoof2 £ he

pi nion gear 12 and transmtting it to 20 the driven gear 16. The stepped

gear unit ddyisupl Bcedgdrd e SPagsrhehi s dhendardidd oy vald 2g of the
tubul ar portion 2f. The stepped gear unit 13 is supported rotatively by the

parti ti.on ; ?ﬂ?g ing 18 (see Fig. 4). The stepped gear unit 13
i ncl uc}gs t %%éf%r?g* e%qi‘ferent size, nanely a larger-dianeter gear 19

meshing -1 4 (J ~ "~J 2003 with the pinion gear 12, and a
smal | er - dié%‘fjeqéﬁae%jroﬁdﬂf_ o?%dwﬂﬁ‘?f arily with the large dianmeter gear 19

and neshing wth the driven gear  16. The snaller-di aneter gear 20 is a

hel i cal gear arfargErEodtdntdq clal IKh&ikHAhe | dgerds @ dmsteal gear 109.

[ 0021] Enpl oying the stepped gear unit 13 having the two gears 19 and 20 in
this way trRexfelaan dfwthmkesnd terpbaxf biteialo igeaypen, and first and

second rotor arms 31 and 32, disposed in opposition to one
15 another at the sides of the barrel portion 30. The barrel
portion 30 and the two rotor arms 31 and 32 are formed
unitarily.
[0015]
The barrel portion 30 is disposed to the outer
20 peripheral side of the tubular portion 2f of the reel body
2a. The open rear portion of the barrel portion 30 is
covered by the flange portion 2e. A front wall 33 is formed
on the front part of the barrel portion 30, and a boss
portion 33a is formed in the center of the front wall 33. A
25 front portion 12a of the pinion gear 12 and the spool shaft

-0-



down and reciprocate the spool 4 slowly back and forth by 1lo rrea'né gt Na2003

sinple gear construction. This nmeans that no special gears need be used,
whi ch keeps manufacturing costs fromrising. The rotational axis of the
stepped gear unit 13 is arranged in parallel to the rotational axes of the
pi nion gear 12 and the driven gear 16, so that it is easy to 15 ensure a
hi gh manuflactaure ngg preetitsianghur ttteramyte;hdlee ist epgpedagearoanmitorl3 i s
arranged in the tubular portion 2f of the reel body 2a, so that it is not
necessary 33 nx eage 3hed atigfsad dith wfe thedteelr hody Ziorgver tihough
deceleration is performed with the stepped gear unit 13 20 including the

| ar ger - di agret %n&%{ié%ue’@fﬂfd drfl atf el ol U NQYR. 1y G, Wdlih

direction (1ateral direction Thus, a conpact reel can be acconpl i shed.
[0022] Th i.knion gear 12 has eight teeth, and the larger. 25 di t ear
19 has si étd‘gebry %8 w,lrf%rlte%é)rrpai gcmnl%aeaeqél]é) Orq:-lozp ,a~t %~r%~~f~ro§10tosea}]r83 of 9
smal | er-di aneter gear 20 has five teeth, and the driven gear 16 has fifteen
t eet h, 3f or- e PHE™ BRAE 4dve gear-down ratio, which is ratio between the
rotation speed of the screw axis 21 and the rotation speed of the pinion
gear 12, 51Q%l€l1/2) x (5/15) - 1/6. It is preferable that this gear down
ratio is in the range of 1/4 to 1/24. If the gear-down ratio is |larger than
1/ 4, then the shidailhgqmpeed fofr theidipaplthe Hecdnesy tlond drge;heampadie
desired effect of winding the fishing line densely around the spool 4
cannot be 4lg saatg@dwigibd Idn the: g8as Mt Haatfia dtS sstmldetoridharnti?2drntshen
the shifting speed of the spool 4 is too slow, and even thin lines are

wound tw cg RRIq rﬁéatﬂi%t@bltéﬁ%étq&éyn & llitnshawd Re gtiad drhaind he number

of teeth in Figs. may not correspond exactly to the above

to 5
expl angti a5 - shif1ing mechani sm 17 includes a threaded shaft
21, aqgl i gg?‘ez%lfn%%giﬁ y&%s%{nts' 24a and 24b. The threaded

A reverse rotation check mechanism 50 for the rotor 3
is provided in the space in front of the partition wall 2g
in the barrel portion 30 of the rotor 3. This reverse
rotation check mechanism 50 has a roller-type one-way clutch

15 51 and an operating mechanism 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 an inner ring mounted non-rotatively to
the pinion gear 12. The operating mechanism 52 includes an

20 operating lever 53 disposed on the rear of the reel body Z2a.
The one-way clutch 51 can be switched between its two
positions by pivoting the operating lever 53. When the one-
way clutch 51 is in the operating state, the rotor 3 cannot
rotate in reverse, and when it 1s in the non-operating

25 state, the rotor 3 can rotate in reverse.
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shaft 21 is arranged bel ow the spool shaft 15 and nounted to the onqLNeQﬁB

of the driven gear 16. The slider 22 noves 20 back and forth al ong 't He'

t hreaded shaft 21, guided by the two guide shafts 24a and 24b. The threaded

shaft 21 is arranged in parallel to the spool shaft 15, and is supported

rotatively in the reel body 2a. Helical intersecting grooves 2la are forned

in the 25 puser) peri pheral portion of the threaded shaft 21. The lead -14
~J ~1"~~ 2003 angle 0 of the grooves 2la is set to 20 to 45. Here, the

"Tead angl@oﬁi&&;ppoﬁn(gfetﬁe:d}%gfot (~cD/'L) wherein Dis the bottom
di anmeter of the grooves 2la, and the 5 |lead L is the advance length in the

axial directio r tion.o r d ; f i ngle A
is smaller thagrf%,sé(%ge?m/}al ?St%rlézﬁ%‘l‘;sé; kgeglﬁg\ee%r?lh?%ée %I:%s(’)é/ersé ée]ts:oinrggd%%i n,
and the nunber of groove intersections jncreases, ich is. undesirable. On
t he ot her éﬁé(ﬁdt,h‘? fsg??l%“ o e Y gﬁ?# STt et erT \tﬂfﬂarfa 15 hga%‘?ef’?%‘? ency
w th which the rotational novenent is converted into a |inear novenent

decr eades, tahieh front stndirefestrabiroot ogrft The witllerhe2dra@| udes a main
slider unit 25 and an 15 engagi ng nenber 26 accommobdated in the main slider
unit 25. Teechmissl ¢Ueintumipo 2 iletgiadedhe @l |Flafito Tthearspadie shaft
15 by the guide shafts 24a and 24b. The engagi ng nenber 26 is fitted
rotativel yspédhiq. t iEheredposl i detnahide% Wb the furdhtpendi f 44e
engagi ng nmenber 26 neshes with 20 the grooves 2la in the threaded shaft 21.

[0025] HangH i d\gn penek Rs Bty N dved Re®d chiVersicasd | Nchav £ widiirig SRE nni ng
reel, the bail arm 44
skirt portion 4b formed unitarily with the rear of the
10 bobbin trunk portion 4a, and a flange portion 4c attached to
the front of the bobbin trunk portion 4a. The bobbin trunk
portion 4a is a cylindrical member extending to the outer
peripheral side of the barrel portion 30 of the rotor 3.
The skirt portion 4b and the front flange portion 4c extend
15 radially outward perpendicularly from both sides of the
bobbin trunk portion 4a. Thus, the number of windings per
layer of fishing line is approximately the same when the
fishing line is being wound around the bobbin trunk portion
4a of the spool 4.
20 [0018]
Configuration of the Rotor Driving Mechanism
As shown in Figs. 1 and 2, the rotor driving mechanism
5 includes a main gear shaft 10, a main gear 11 and a pinion
gear 12. The main gear 11 rotates together with the main
25 gear shaft 10, on which the handle 1 is mounted non-
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falls fromthe line-w nding position to the Iine-releasing 25 posi i 2003
Then, the tackle is cast by swinging the rod. -15 "o~ ~ ~~~ 2. 003
Thus, fishing line is released in a helical fashion fromthe front end of
the spool 4. In this situation, the fishing line is wound densely around
the spool 4, so that there is |ow releasing resistance. 5 [0026] Wen

W ndi ng oncdtesthivegi i NeThd heirbiadd geram 440 isedhra ppedh ntree Inianier weardi ng
position. This happens autonmatically due to the action of a camand a

spring (noty showe igi e diaw ngs) whiah the handler lads ddvaed ivnhdrhe to
| i ne-wi ndi ng direction. Wien the handle 1 is turned in the |Iine-w nding

di recti on, i3 L onaue d s AN 4 etk yid g, Ml 188AT, a1 410 and the

mai n gear the pinion gear 12." The tordque transmt to the pinion

gear 12 is transmtted over, the front_.porti 12a of _.the pini ear 12 15
to the rotgrSIyH aﬁplonogl tshheagrlcotlogr' 3 T|ﬂr31e t“ﬁlecocplieneqqf\fntcnengr Hr eogf{]itg)r? [ 0027]
In addition, the stepped gear portion 13 is rotated hy the |arger-dianeter
gear 19 miSMIRP WA thte 30 Shi DIPRRYETCA X O/ QR % WA fadeh e ngs
transmtted to the driven gear 16 via the snmall-rotation gear 20. As a
resul t, tHda mrehded dhafthirgsl eadit eth at TS BItathe rigt &quFSsheed of

the pinion gear 12 (rotation speed of the rotor 3). The rotation of the

t hr eaded staf-tr&thtciausles drhectsd | Oeynt22mesii nthenMgimitdre Rmmridoves 21a of
the threaded shaft 21 to shift in the front -16 .. r ~~e'~ | 2003 to-rear
direction,[gguigded by the guide shafts 24a and 24b.

Configuration of the Oscillating mechanism
10 The oscillating mechanism 6 reciprocates the spool 3
back and forth via the spool shaft 15 when the handle 1 is
turned. As shown in Figs. 2 to 5, the oscillating mechanism
6 includes the pinion gear 12 serving as a drive gear, a
stepped gear unit 13 meshing with the pinion gear 12, and a
15 shifting mechanism 17 including a driven helical gear 16
meshing with the stepped gear unit 13.
[0020]
The stepped gear unit 13 is provided for gearing-down
the rotation of the pinion gear 12 and transmitting it to
20 the driven gear 16. The stepped gear unit 13 is placed in
the space behind the partition wall 2g of the tubular
portion 2f. The stepped gear unit 13 is supported
rotatively by the partition wall 2g on a bearing 18 (see
Fig. 4). The stepped gear unit 13 includes two gears of

25 different size, namely a larger-diameter gear 19 meshing
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Then, the fishing line is guided onto the spool 4 by the bail armi4‘JéHdZGU3
wound densely around the bobbin trunk portion 4a of the spool 4. Thus, the
fishing line can be 5 wound with high efficiency onto the spool 4. [0028]

O her Enbodi nents (a) The previous enbodi nent has been expl ained with an
exanple of a traverse camoscillating nechanism However, to as shown in
Figs. 6 towBthhehpresennigwaent1dn e al soabkeappl dreteo @eaediCti on gear
oscillating nechanism Here, elenents that are identical and simlar to

those in therisdvinolsa eirbpds iemnt + 1a¢ el sleqot @latyt &+ Kge Ny adisd pheish 1 49.
Al so, except for the oscillating nmechani sm 106, explanations 15 regarding

structure @and, opgs aht Ofle Naye, Pees. ol d eé’rnaiP@BQ&uﬁe@é"PV\?eéf‘ Jo98s $ to 8,

the oscillating mechani sm106 inciudes a drive gear 110a rmed on a main

gear shafty %ﬂj[ %i‘ﬁi ? JPE:K?F% #‘”&&? é%é’r%éﬂ&'\%@ﬁ'@h@eﬂ s(%él]%tl a stepped

20 gear uni |ng Wi r| Ven gear and a
mechani sm | 17 inclu driven gear 116 nmeshing with the small er-di anet er
gear |20 oft3met %’fe?ﬁj%g ]8% unit 113. The stepped gear unit |13 and the
driven gear 116 are 25 supported rotatively in the inner side of the rear
wal | of -1f0021L ~~ '3 :: ~~ 2.0D3 the reel body 102a. The stepped gear
unit 113 and the driven gear 116 are arranged parallel to the main gear
shaft 110. |n tBEnslenboditentstepreed agerer -wh Bret 2rhaedrg 14 ofwae heestepped
gear unit 113 meshes with the drive gear 110a, 5 and the smaller-di aneter
gear 120 nmeShasd i@ hid hen ik iwey geadedd 6doy®Q3fes it possible to gear
down and reciprocate the spool 4 slowly back and forth by
10 means of a simple gear construction. This means that no
special gears need be used, which keeps manufacturing costs
from rising. The rotational axis of the stepped gear unit
13 is arranged in parallel to the rotational axes of the
pinion gear 12 and the driven gear 16, so that it is easy to
15 ensure a high manufacturing precision. Furthermore, the
stepped gear unit 13 is arranged in the tubular portion 2f
of the reel body 2a, so that it is not necessary to increase
the lateral width of the reel body 2, even though
deceleration is performed with the stepped gear unit 13
20 including the larger-diameter gear 19, which is relatively
voluminous in the width direction (lateral direction).
Thus, a compact reel can be accomplished.
[0022]
The pinion gear 12 has eight teeth, and the larger-

25 diameter gear 19 has sixteen teeth, for example. The
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The shifting mechanism 117 includes a driven gear 116 and a sli dell‘ “iUZ,? 2003
di sposed in opposition to the driven gear 10 116. A campin 116a is forned
on the lateral face of the driven gear 116, protruding toward the slider
| 22. The slider 122 can be shifted back and forth in the reel body 102a.
The slider 122 is fitted non-rotatively on the rear end of the spool shaft
115, and ismableshifdradter Ipeaw t20 riespetivd ot ddieh spoed shafdr ilddn idqedhe
axial direction. A vertical camgroove 122a is fornmed in the |lateral face
of the sliderha2fifteepposéth onfdo dumplre verrigesy di6.gdde-@a@m pin 116a
engages with this cam groove 122a. The |l ength of the cam groove 122a is a

little greadelof hanidihel 20r 0t At onadesli et st Of i dhesgaen pbn dHHa. [ 0031]
Rotating the nmain gear shaft 110 in a reduction gear oscillating nmechani sm

106 Wi th tddSewonrti guratd e, tidierskd vedh dgsded 16f i Shé b Bl B6h Vb it hep st epped
gear unit 113, 25 and the campin 116a is rotated. Wien the campin Il oa

18 s s {12 hlx ~uHD rotAtes, the slidere da2 shifds hack and-forth

since the campin 116a is engaged with the cam groove 122a, thus noving the

spool 104 bagk and; 4 4s iy, Tﬂ%r%ﬁoﬁ die e /%?r.f@iﬁhelécﬁ atlqd

possible to attain a lTarge gear ratio 5 with a sinple ¢ I'guration,

and to kee he u ri s down,. . due ;to-thi s si e figuration
for dense l\?ﬁgnl(ﬁ nlgsarh[%%# ﬂ(}%}% mi’abtgjve\éwet eodslhnjiafn‘%lsﬂ%as\’fgeé%%eeontcgter}éecri bed
taking an to amle of a front drag spinning, reel, . but_the esent.

i nvention T a%oegldggb ceowétepsplfioeodth‘—’lorc-bes'cialrf)da?clr})negQj TEeun serr}isf eicrr:t rcgarwﬂ}%bng

spi nning ree for e at_cas the s shaft

| S, . | | h , | i | ed
rotativel y" %Zflaﬁjarfq ajinrﬁehg(%/ea{bﬁn%/f}f oarounde the spool 4 “catnot be b ©

10 attained. If the gear-down ratio is smaller than 1/24, then
the shifting speed of the spool 4 is too slow, and even thin
lines are wound twice per rotation of the rotor 3. It
should be noted that the number of teeth in Figs. 3 to 5 may
not correspond exactly to the above explanations.

15 [0023]

The shifting mechanism 17 includes a threaded shaft 21,
a slider 22, and guide shafts 24a and 24b. The threaded
shaft 21 is arranged below the spool shaft 15 and mounted to
the front end of the driven gear 16. The slider 22 moves

20 back and forth along the threaded shaft 21, guided by the
two guide shafts 24a and 24b.

The threaded shaft 21 is arranged in parallel to the
spool shaft 15, and is supported rotatively in the reel body
2a. Helical intersecting grooves 2la are formed in the

25 outer peripheral portion of the threaded shaft 21. The lead
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the slider.. Mreover, the present invention can al so be 15 apptiledit'b 2003
| ever brake type spinning reels and in-spool type spinning reels. [0033]
(c) I'n the above enbodi nents, the threaded shaft 21 is arranged bel ow t he
spool shaft 15, but it can also be 20 arranged sideways (laterally) or
above it. (d) In the above enbodi nents, the rotational axes of the

smal | er - di angtero gearc ) pfodhes steppes gearcdimd g3 savd ofietdle re@uction
gear 16 are configured as parallel helical gears, but they can al so be

confi gured. 9, @S, L Q1L r@nsid t ©f ati onal novement between two
i ntersecting or 8k w%-lg e %%zghq;d 2063 rotati onal axes. For exanple,

the two gears can al so be configured as bevel gears or crossed helica
gears with a rezﬁi%&ﬁ%pgpﬁﬁﬁﬁ structure. [0034] 5 Through the present
invention, rotational gearing-down is acconplished with a stepped gear unit
of sinple “hereinr 1® theiproean cdideetpoo?l waki wgePTenhbeesa2d yEh® use
speci al gears, and hol ding down el evation in manufacturing costs. The

rot at i onal 1exd sL of s t tiee sd @ppede gbamgtumi in i sh¢ caarahndiedecniparadt el to the
rotational axes of the drive gear and the driven gear, so that it is easy

to ensure pohdghombstlf aed Uk h Rga s @Céisd on. 2 Wi | BF ofth ¥s SEd 28t &6y B disrent s
have been chosen to illustrate the present invention, to those skilled in

the 15 art.jdyyi] !, be, appar ente fram thiss disel gayre dhal vari s changes
and nodi ficatTtons can be rade herein wthout "departing fromthe scope of

the invention as defined in the appended clainms. Furthernore, the foregoing
descri pt i dPeePMehet kbbodi MnERe deethel myf tHredee prrsniesmv@mtion is

increases, which is undesirable. On the other hand, if the
10 lead angle 6 is greater than 45°, the efficiency with which

the rotational movement is converted into a linear movement
decreases, which is also undesirable.
[0024]
The slider 22 includes a main slider unit 25 and an
15 engaging member 26 accommodated in the main slider unit 25.
The main slider unit 25 is guided in parallel to the spool
shaft 15 by the guide shafts 24a and 24b. The engaging
member 26 is fitted rotatively within the main slider unit
25, and the front end of the engaging member 26 meshes with
20 the grooves 21a in the threaded shaft 21.
[0025]
Handling and Operating the Reel
When casting with this spinning reel, the bail arm 44
falls from the line-winding position to the line-releasing

25 position. Then, the tackle is cast by swinging the rod.
_15_



20 provided for illustration only, and not for the purpose of |intti dght peg3
i nvention as defined by the appended clains and their equivalents. -20 -
4 1 ~ fd ?.J03 What is claimed is: 1. A spinning reel reciprocating
device for reciprocating a spool back and forth in cooperation with
rotation of a handle furnished on a spinning-reel reel unit to which a

fi shi ng- | iMersguifdisig nrgotlome st otedtdasedy ifi tat éds 1 itdeel Harsdl i@ rbdinmgn rtdteat abl e
about a first axis, the spinning reel reciprocating device conprising: a
drive gearf oo re@icatd Mg b ol seconth axiis igi aeapesrat itore iitdhiref ati on of
the handl e, the second axis being skew relative to the first axis; a
stepped 98an,nid JRHHIUNE A J AGRIA BRI A0, MRSAHHG WHdrd he drive
gear, and a small er-di aneter dear disposed concentric with the

| ar ger - di net er_.qgear. ndnersoltsactai ng unitarily with the larger-dianeter gear;
and a shi ft1ng neans vVing a driven gear nmeshing with the smaller-dianeter
gear, for reciprocating the spool by rotation of said driven gear. 2. A

spi nni Ag @2 Gleci procating device for reciprocating a 'spool back and
forth in cooperation with rotation of a handle furnished on a spinning-reel
reel unit to whihem &imdiiicngn ihehuidilideotdre ke rlodtm vl iSFitted, the
spi nning reel reciprocating device conprising: a drive gear for rotating in
cooper at i anriwipedl rigttat ilomeofw itrivsl el sg; t iaorst ediieids gegpamsi t i ncl uding a

| ar ger-di anmeter gear nmeshing with the drive gear, and a snaller-di aneter
gear di spesadnearicentlni cud tho the lartgem difanetem geatr ang ricicat (mg
unitarily with the | arger-dianeter gear; a shifting neans having a driven
gear nmeshigigwM tih the siralligigdi ARierBedand ¥ I a6 phacald ng tde spool by
rotation of said driven gear; said drive gear being a pinion gear rotat ~
ng about .SROO). fd o jnt 'tpr'xg‘%gv rth
trave?blangl?%r \(%Jé"rn -er?fjvm se ot‘r?ltqjori V\hld(;fﬁer{ ﬁglesg%(ﬁdlleg 1a?tsganct?1ue ; aﬁgpggeg
shifting ans i.ncj.udi ng a threaded shaft non-raqtatabl.y.onfqQ .whi t he
driven gegfmies_w e, ST éqisy}ﬁorﬁ%lemﬁsc%{%ml)&@% Vﬁwn} 7. 003
intersecting helical grooves are forned, and di sposed paralleling the spool
shaft: and@disigeditng@afdmdift and (8¢ Mediniseh ilnglhyP 1589 R R 9%3%, and
havi ng an engager for engaging with the helical grooves; wherein the spool
shaft is flidtedhst togaste backsard-tast the itheowdiliypn gadie 14 ildi ng el enent .

3. The spinning reel reciprocating device as set forth in claim2, wherein:
t he rot or thassailtaredeloveor ttihen famhta geaitricof et arf drtvws padtienmdigeg o rlenht war d
fromthe barrel portion rearendw se, and the reel unit has a tubul ar
portiap exiertiengdtiirerd,ordot dditrey the hargead padnt itors ldand-Wieditrepped gear
unit is disposed interiorly in the tubular portion. 4. The spinning reel
reci procatyi;ngdewce as set forth in claim1, wherein: said drive gear is
provi ded on a main gear shaft nounted rotatively in the reel unit so as to
rotate unit@ri-hy with the handle; said shifting neans includes a campin

di sposed on sai'd driven gear protruding froma |ateral face thereof; -22

In addition, the stepped gear portion 13 is rotated by
the larger-diameter gear 19 meshing with the pinion gear 12,
20 and this rotation is transmitted to the driven gear 16 via
the small-rotation gear 20. As a result, the threaded shaft
21 is rotated at 1/6 of the rotation speed of the pinion
gear 12 (rotation speed of the rotor 3). The rotation of
the threaded shaft 21 causes the slider 22 meshing with the
25 grooves 2la of the threaded shaft 21 to shift in the front-
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-4 .~~~ ~G33 a sliding elenent fitted reciprocatingly to the/rgel 1t
and having a cam groove into which the cam pin engages; and a spool shaft,
nounted in the reel unit to permt back and forth travel and

f orwar d- endwi se onto which the spool is attached, is fitted at | east
back-and-forth inmmovably to the sliding elenent. 5. The spinning reel

reci procatimmgedevidie eas iget, foritded mycltdiendyidsherreift ¢ el adraince gédar teeth
nunber is less than the |arger-di anmeter gear teeth nunber. 6. The spinning
reel reciprneest ivtg dewrce@sl ised fordhidgt draignthe Wiesdi i the wrd ve gear
teeth nunber is less than the |arger-dianeter gear teeth nunber. 7. The
spi nni ng neel) LeGi OCAI N ERY Ik A8 Selr Jid i Kdlim Srupherein the
drive gear teeth nunber 1s less than the | arger-di anmeter gear teeth nunber
8. The spinni.ng. reel recipraocating dewvi as.,set-forth i | g wher ei n
the drive pg%efécrlq%negt% Onfﬁﬁﬁokger S%goclleg]s' t\rlllla{ﬁlest’hzﬁfearfglg?{l I ar%gtnger %ga(raﬂa%et eeth
nunber. 9. The spinning.reel_reciprocating device as set forth in claimb5,
wherei At HEWH \)‘Pelrjfhgé’d'?ght é'é%%"rﬁ?r?&é’r I Yredd ePHart the smal | er - di anet er
gear teeth nunber. -23 ._~J ti I~ ?ti(~3 10. A spinning reel,

conpri sind®43%el unit having a rotor driving mechani smand an oscillating
mechani sm a rotor rotatively supported at a front portion of said reel
uni t; a hanhdler fstmdvmeintsupported by said reel unit, said handl e being
rotatable about a first axis; and a spool disposed on a front portion of
said rotor(a0 ahd @ ishis teadcelinera fhHaantodeac kexgi rsdiatdddmyi tdaiath r ot or
driving nmechani smbeing for transmtting rotation of said handle to said
rotor, saiga50ld lAt g R YaPeida 110t iy flddMhrsaind spraleddrgnt and
back in cooperation with rotation of said handl e and including a pinion
gear for 1ol ahidig abouls & secqnd e, I LAGRETAHIA M PtAdPRLO! said
handl e, the second axis being skewrelative to the first axis, a stepped
gear unit Jincl.uding a |l arger.-.di aneter gear shi i.th.said pinion gear,
and a smal3 ?l ieamst?)eré1 greear C&ls%]o S rc(Sj%ccelr%‘tl?';:%:cll}1 t e\@s{lﬁ%&ﬁ%{dr ggfre idnet er
gear and rotating unitarily with said | argerdi.aneter gear, ,and _shifting
means havistGme dS VR gt ieShitE i taﬁlcgﬁldmslﬁﬁ 1%} -Hiogret'dr r, for
reci procating said spool by rotation of said driven gear. 11. The spinning
reel as sErSNGOUS SRLOIGHIMANT0 anghelesioteshily pdildicomuedia sordiss 1@out a
spool shaft nounted in said reel unit so as to shift in the front-back -24
- 4 ~i U iAds?D0@ xdiepec tficon,t heaios cdpdelt img mep ctardcired Gtto & xforlemia teiweh sof
said spool, and said shifting neans includes a threaded shaft non-rotatably
ont o whi Chelgae ddhigv et rgeaiu deS aiel ipedha tSpe Haved alden iontia twl.ch
intersecting helical grooves are forned, and di sposed paralleling the spool
shaft; andopo9ljiding elenent fitted reciprocatingly to the reel unit, and
havi ng an engager for engaging with the helical grooves, said sliding

el ement bei ng fdt ted, 10 i%a'ﬂgt%rm%* 1l e a5 108 1HITRERR ish L

frontback direction relative to said spool shaft.
includes a drive gear 110a formed on a main gear shaft 110
that is formed unitarily with the main gear 111, a stepped
20 gear unit 113 meshing with the driven gear 110a, and a
shifting mechanism 117 including a driven gear 116 meshing
with the smaller-diameter gear 120 of the stepped gear unit
113.
The stepped gear unit 113 and the driven gear 116 are
25 supported rotatively in the inner side of the rear wall of
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12. The spinning reel as set forth in claim 11, wherein said rotor tha¥Na2003
barrel portion and a pair of rotor arns extending frontward from and end
portion of said barrel portion, said reel unit has a tubular portion
extending interiorly into said barrel portion, and said stepped gear unit
is disposed interiorly in said tubular portion. 13. The spinning reel as
set forth tihre cledImt®ly viiéreei n Thea edtdppadhiyeraofursidi d lpi mreh tgear is | ess
than a teeth nunber of said ~urger-diameter gear. 14. The spinning reel as
set forth doivwmigealkl,l Mhernei mradregidh gaydiere oft saitte piatiroyegarsHasd ess
than a teeth nunber of said | arger-di aneter gear. 25 4 ~1 ~; ~~~ 2003 15.
The spi nning r eeln reGi ProGRId e HAEViGR as RRirforddbddy Jaimil® yherein a
teeth nunber of said pinion gear is |less than a teeth nunber of said

| ar ger - di t r . Spi MmN reel . t farth i i-m_15,
wherein a eeteite%%ﬁebderg]e%r :s[lgﬁctf glr%rk{]/ér{r&”éléezsr wtlz\%} ﬁcehneu elrJEl s&ga(r:rlegtltraara’t han a
teeth nunber of said _snall er-dianeter r. 17. A spinni reel
reci pr Bcatiity W6y B o TRATR SRS & ApSEISRsR R Y et (I suen
cooperation with rotation of a handle furnished on a spinning-reel unit to
which a fi%Hhd-U4-ne-guiding rotor is rotatively fitted, the rotation of
the handl e being transmtted to the rotor via a pinion gear, the spinning
reel reci prl8cdli ng devi ce conprising: a nmain gear for rotating together
with the rotation of the handle; a drive gear for rotating in cooperation
Wi th rotation dhe hilfandie mesdiach idind 6 Tgearc lheiayy adidposed qmran Igpposite
side fromsaid main gear relative to the pinion gear; a stepped gear unit
i ncl udi ng shd & gariwdraneieldigeds i e oPya tiest it d har wBiid < igeagear and
meshing with said drive gear, and a snaller-diameter gear di sposed _
concenpri g t hpslgh [Argendl aneteel leplo AR d AlAld, NG YlidATJd ¥ i th said
| ar ger-di aneter gear; and shifting neans having a driven gear neshing with
the smal | ey -.di anet er r and.a sl.ider_that,is disposed .facing said driven
gear and a>5ile‘1'lelny %e%gggq’ypg&}ﬁlug o té)w§|5(§lolt &ffﬁtld(sﬁeﬁtolz\%ﬁi ch the spool is
attached, said _shifting neans -2E, - ~h ~~ ~ ~d 2003 being for
reci procating ti s"d'd@gerb}zrzotcéf“i &f shiddisd dacrergedCr thild dieven gear
having nore teeth than said smaller-di ameter gear. 18. The spinning reel
reci procatliafd POdEYcd 02 -sefTheostlidier dl&i ms1 £ 1tiest eion-noatdgedy leas a
barrel portion and a pair of rotor arns extending frontward fromthe barrel
portion rddreendwirsendand tthe mspelolusihtfad l®,t wnd ars portt isti féetdrdi ng
interiorly into the barrel portion; and the stepped gear unit is disposed
interinerl wiith treepledhultar tper iperl (%aftha 1Spiimnithg aedlalr edirercedahni.ng
device as set forth in claim17, wherein: said driven gear includes a cam
pi n protrudivRgthicam aahmaihebalef 408 a0fi sSFodnddl e tgeanatand 1S@adeslkirder is
fitted reciprocatingly to the reel unit and has a camgroove on a |ateral
face of said shidel 1bat, aRPRRESsIRldrdiiVen oenr 2hichelal gai drgam pin
engages sai d cam groove, sai am groove extending in-a direction that
intersects wth a.direction in which,the spoal noves.,-,20. e i_nning reel
reci procatclarqlg p&@vilggaagnggfgeﬁoW%ﬁhi ﬁhélsaicr% 1§ Wher Zlizr%a' -’Elﬂe ‘i%ngtlh

of the cam groove 122a is a little greater than the

20 rotational diameter of the cam pin 1llé6a.
[0031]
Rotating the main gear shaft 110 in a reduction gear
oscillating mechanism 106 with this configuration, the
driven gear 116 is rotated via the stepped gear unit 113,

25 and the cam pin 1l6a is rotated. When the cam pin 116a
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a length of said camgroove is greater than a dianeter of a circle 4a|~fm92803
whi ch said campin pivots. 21. The spinning reel reciprocating device as
set forth in claim17, wherei: said stepped gear unit and said driven gear
are both supported by the reel unit. 22. The spinning reel reciprocating
device as set forth in claim17, wherein -27 - 4~~~ ?.~03 said

snal | er - di aoedees gedhnei sldilsposed shbkes hackarndsfordehr sehati Vieetoamai d

| ar ger-di ameter gear. 23. The spinning reel reciprocating device as set
forth in chanm1da whesedagsaiwdidiiviee gean gsopvevized, onhas nownigear shaft
that is nounted rotatively in the reel unit so as to rotate unitarily with

the handl eghanghdhe sppobashaiia Wh€h. i sTxd al by HoVIRd! ¥ egedn the
reel unit and forward-endwi se onto which the spool is attached, is fitted

axtal |y |romyabl e3lo;pald siLO80e 2o A OPLONL N fEE! oo LOMPEYR! G Ao €
unit having a reciprocating nechanismtherein; a rotor rotatively supported
at a front rtion, of said peel unit: a handle rotatively s orted by said
feel urit,"The 7ot HPLR of S e Fiahch o AT ng? ¢ FERRATRT i P8 AT F of vi a
a pinion gear; and . a spool disposed on a front portion of said rotor so
as to be sFPFtaptevRn AUerbhttibheks HIRERt FOMT t P bulghoR af OF ré@?$f ocat i ng
mechani sm said reciprocating nechanismincluding a main gear for rotating
t oget her wvimdime. rotati on of said handle; a drive gear for rotating in
cooperation with rotation of said handl e, said drive dear being disposed on
an oppositf0&32ie fromsaid nmain gear relative to said pinion gear; a
stepped gear unit including a |arger-di aneter gear having nore teeth than
said drive(gearrTRathv®sd agoddilesed chakié iSegeadles @nthad Stk .eg - g amet er
-28 . _ ~ ~,~uU~,~ aoo~ gear disposed concentric with said |arger-dianeter
gear and rofating Spi L afibye Witdy Sdbthi Al gefsdi AnBlert9eas e s shifting
nmeans having a driven gear neshing wth said snmaller-di aneter gear and a
slider th i | SPO i sai.d driv, . axi i y
coupl ed t?%‘@%%% rpsiagxgt%f%éi s%}’@[llén% trega(?ég{)lel ngl%r@%%?%ggg%%\g sai d
spool by rotation of said. drivenl%ga{, said driven rgeaﬁ havi n re teeth
than sai d 7 | €729 BRI Gt L D5 LPh S X PMT ng T2etP3s St or'th in
claim 24, wherein: said driven gear includes a campin protruding froma

| ateral fatROQF At dks verr  TQfRL SEg HY Arderxial by tirwepyakiprictati ngl y
to said reel unit and has a camgroove on a |lateral face of said slider

t hat oppos@se saltelri vefogearesucthe thatseal dicenpion ergyagebssdial cam
groove, said cam groove extending in a direction that intersects with a

di r ectiison appWed ht s al evespdata koviegpe 260 1 ridten ¢ pit el Narid el n+ged@r adogid ng
device as set forth in claim25, wherein a |ength of said camgroove is
greater thagmmiqanedersof a circle along which said campin pivots. 27.
The spinning reel as set forth in claim 24, wherein said stepped gear unit
and said d{do@eﬂ gear are both supported by said reel unit. 28. The spinning
reel as set forth in claim?24, wherein

(c} In the above embodiments, the threaded shaft 21 is
arranged below the spool shaft 15, but it can also be

20 arranged sideways (laterally) or above it.
(d) In the above embodiments, the rotational axes of the
smaller-diameter gear 20 of the stepped gear unit 13 and of
the reduction gear 16 are configured as parallel helical
gears, but they can also be configured so as to transmit a

25 rotational movement between two intersecting or skew
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-29 - ~J ~ ~ ZOD3 said smaller-dianeter gear is disposed closer, t%;ﬁ%'ggg
slider relative to said larger-di ameter gear. 29. The spinning reel’ zfs'se
forth in claim?24, wherein said reel unit has a reel body having an cpening
on its side, and a |lid nenber for closing said opening, and a handl e shaft
about which said handle rotates is supported by both said reel body and
said |id memierio80l s spilfmi rgrangel e astisett Worddnin adraian 29, bavher ei n
said drive gear is provided on said handle shaft that is nounted rotatively
in said regdnfiyirsd &S bovd OiddLr Ut arddysam the SiatLl handt e, wiand sai d
spool shaft, which is axially novably nounted in said reel unit and
forward- endw e anto whche sai disppl . is attached, is fitted axially

i movably to said slider. -30 .As. A A(. Ah. A Ah. AU% AA@ A. A. Ah. A. A{. AN. Au
'A{'AF'A{'WB hl.Ay. A A A .Ah A A A3. A(S. A !D pyz{;

>Y" D&O5n{ ~yt o] € [ V] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca]ca] cal]ca]ca]calc
a]J ca] c”a] ca] cal ca] ca].cTal cTa] ca] c”al calUjcalcalcalN =P Z sw(c' G

- x} xsniPd_Z] ca] é]]l:%"]ith]aﬁ ecsa%rbta]%h‘j%ﬁ’c%'caﬁ%%ﬁ@é}% cgaﬁac%]]rb%]‘gﬁrba] calc
a] ca] ca] ca] ca] ca] cal} ca] ca] ca] ca] ca] ca! ) cP; . .

ry<?@v bOnmt3 x&Hi U] et} ed] ]t ] cH] R «h] T dtd] ] e atea €] cal ¢
&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ' dJ

NIt &ZaE| z upkfradidradasd cdle rad ba|red{icy] cd] cajrea]osaa] da cx<al ca] ca

UV] caV] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca!|'g*1lArs}-I1P-4m U {

}xsni d_Z] |syjexaiaia] gead o] carj ot & elad ioeg cbdvaa]eclad veeet] ioa cial omdrosfaca] walren] ca] caj
calc(a] cal] cal] cal] ca] ca] ca] ca] ca]ca]ca!{

CHUNT T D e o s A SRROBSRIENY 94088861828 it hpld |Ja] aadica]ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca] ca]ca]

cal 2&\&c& S .
* B* S* *l’@ * W, {vqr]gg%i %rf]%aaﬁ(a((:a(éclg](éaa%h% Zzl)a tcaa lcoa acla]acxa Sc ao]fca hcea]dcral]vcea] ca] ca] ca
cal] ca] ca] cal calc a] calcal ca] cal ca aV].ca',", & ,, N, E-P--,...12/9/:/sl/
} / 0]0?0} Oolﬁ’fﬁlerIJzﬁ]ltir?% Zaggulp‘f(e]fna\%a] c’a]%ga]c%laﬁccc;/]tca 858 &8 H1%HI% 4] ca) ca] cal
ca] cal] ca] ca) ca] ca] ca] caU] ca] ca] cal] ca] ca] ca] ca] caV] ca] caV] ca! f 2223733340484
4P11a4134k114@]§55]5@5§5f7g§t6g6]!“74 B 76\@71] I Egb] ]X] ] } ca}fjca] I:a] ?:/Ja] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] €a] ca\/I] ca)JcaV]ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca! 788
(898=8U8889: 9B \Z@Zg{nl\y :selected embodiments have been chosen to
==| >} >>>-?2¢c?2wW?~??7?- @@ upkf a\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caV] ca] calical]ws] red] e & fea o o te alroadrdaMre a | tea \reagec s kald] lecad GOATARABI BqBBBC
CKCCCCCDJ DDDEE&F\ FFFF
CEGCGEExsnirtt 4] alidd] e calmeadeanr] cajara]ttalsc ajicallcaleal aalaaalveajicalcal c(al ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! GHKHnHoHHHHI | RI nl 1 11 3J1 JJJKWK} KK

KK2Li LLLLIchanges and modifications can be made herein without
MVAM xsni d_Y] ]({/] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

ca]cal] ca : 1 4 NN 45] QQOR@
]RyR]RRR]SI S] saﬁ}%]dlﬁ ﬁ@g}ﬁc‘% C%Z%ogg% c%:ﬁ gg]eca% ca; cawlc ngigca] cai cai cé]r!(::)a caj caJ ca
¥F$]9$3¥$$¥W%S€W%}&Qr%@r%@ ch‘lecaf!o‘?‘r%%oing description of
XXXXX Y1Y8YnY| wr. mhe? ca] cal ca] cal cal ca] ca] ca] cal,ca] cal.ca] ca] ca]ca] ca] ca
ca] ca] ca] cté]ecLﬁ“ﬁ%ﬂddé[]%scécfé%réglﬂgcléjockﬁ‘@]a]pgf]sgé’ithf@giﬂ‘L[ [ [{\ I\/]k\\{] ] ]Q
11 A=rtAYAAAAT xsnid Z]]]]ca]ca] ca] ca] ca] ca] ca] ca]hca] ca] ca] ca] ca]ca]ca
] ca] c&P calred] Vel @]fz%j ce] et e Andd) c ancaed] d&ltcdihe Purnose ga~aaaabA
b{ bbbbcLcccc3dQddddleneeef } xsnid_Z]]]]ca]ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]c
a] ca] ca] cadlicd]tcala dltea)icejcd]ica] e calfdalechyajtda] capealdea) calafivfd fanfd nmm g
quuvvzzz{{"{g} XFM }xsnid _Z]]]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] calwtalicalezalica]leajtea) cal ca] ca] ca] ca] ca] ca] ca] ca! hK*{ g} _XFM } xsni d_Z]
]1]1ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
caljcalc*alcalcalcalcalcaljca !D pyzfH 10% h& ()-10% h& ()-Yz10% h& ()-1 10%
h& ()-1f 10% h& ()-1L:10% h& ()- &s10%h& ()-z{; dB* 10%
h& ! SS#10%ss& ()-3!'}110%h& () - Y& 10% h& () - Ynl0% h& () -3
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10% h& ()- 10% h& ()-GDJE* 10% h&' !.y10% h& ()-Fy, 10% h& () -3 * -10%UN 2003
h& ()-YF(10% h& ()-Y, & 10% h& ()- S#10% h& () - 3#$%R5noPLlY, 10% h&' ()-F 10%
h& ()-!'%0%h& ()-F 10 h h 10 h h 10 h h!z9910% h h& ()-!30!10% h
h& ()-3[ dEoP1lY, 10%!10% h& ()-Y!'10% h& ()-Y!10% h& ()-#10% h& ()-1" 10%
h& ()-YF 110% h& ()-N = P dEoPlY, 10%r! 10% h&' ()-Y3!10% h& ()-3Yy! 10%
h& ()-YL 10% h& ()-3'10% h& ()-Y' 110% h& ()-P Z ; WdEOP1Y, 10%. Y" 10%
h& ()-F@ 10% h& () - F&* nl0% h& ()-F(10% h& ()- %0% h& () -#f10%
h& ()-wW cdkat 16 hl1ifmb#; 18% h& ()-9& 10% h& ()-36 10% h& ()-F410%
& ()-F210% e ()< FR0! 108 REI). ' @G XVibcdO Ut LOYEY (Lo 10Y68! €z
10%e ()-Eéégéggbg%igéoza sgébf&Qf§§k(gﬁd1QRgﬁjl in cooperation with
rotation of a handle furnished on a spinning-reel reel unit
to which a fishing-line-guiding rotor 1is rotatively fitted,
the handle being rotatable about a first axis, the spinning
reel reciprocating device comprising:

a drive gear for rotating about a second axis in
cooperation with rotation of the handle, the second axis
being skew relative to the first axis;

a stepped gear unit including a larger-diameter gear
meshing with the drive gear, and a smaller-diameter gear
disposed concentric with the larger-diameter gear and
rotating unitarily with the larger-diameter gear; and

a shifting means having a driven gear meshing with the
smaller-diameter gear, for reciprocating the spool by
rotation of said driven gear.

2. A spinning reel reciprocating device for
reciprocating a ‘spool back and forth in cooperation with
rotation of a handle furnished on a spinning-reel reel unit
to which a fishing-line-guiding rotor is rotatively fitted,
the spinning reel reciprocating device comprising:

a drive gear for rotating in cooperation with rotation
of the handle; .

a stepped gear unit including a larger-diameter gear
meshing with the drive gear, and a smaller-diameter gear
disposed concentric with the larger-diameter gear and
rotating unitarily with the larger-diameter gear;

a shifting means having a driven gear meshing with the
smaller-diameter gear, for reciprocating the spool by
rotation of said driven gear;said drive gear being a pinion
gear rotating about a spool shaft mounted in the reel unit
to permit back and forth travel and forward-endwise onto
which the spocl is attached; and

sald shifting means including

a threaded shaft non-rotatably onto which the
driven gear is mounted, superficially into which
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; xdE:/ 10 hyF ! 10%G&' () - F$10%G&' () -, 10%38 () - FZ10%: () -F o i
10938 ()-F 10%G&' ()-x)cdE:/ 10 hy3 (! 10%G& ()-3& b JUN 2003
10938 () - #& 109%G&' () - F! 109638 () - F! 109638 () - F 10%38 () - PdE:/ 10

hyF41096G& ()- 2L10%G& ()-0'! 10958 () -1 . z#109G8& () - 3S, | 10938 () - 39*y

10%6&' () -; rvwxybC 10 hl!110%| & ()-f &10%4| & ()- 10G 10G 10GS, ;

10968 () - 910%&' () - 610%3&' () - <w dEbC 10 hYmlO%t| & ()-Y

10%4| & ()-"10%| & ()-1s 10%| & ()-1F 10%| & ()-Y,!10%| & ()-' bOndELC 10 hF
10%4| & () - FyrrfL@%l}%&S(e):tEnmL@Mﬁ&a(l) -BSHA0YE | &re) -FUriess| & ifd - ¥isposed
10%4| & () -nt' dd % " haft

hF@ 10%4] & ( §§L¥F‘i i BI(FP5(PRB%| E e FRod t00m| & () - #@10%| & ()-1! 109%4] &
' ()-JdEbC 10 h99#109@|s§11@1r§ﬁ)’element fitted reciprocatingly tc the

109%4| & ()-3410%| & ()-32ML0%}| & ()-30! 10%4| & ()-Y.110%| & ()-N~_ @10 hl |
10% h& () - Y@ 1098A&UDLLI, &RDOYNEY 1S 198 1vgaiee { ) fon 021939y g 104f1s; the

1094 & () - 9t &d 110% h& ()-110% h& ()-12z 10%
h& ()-Z"10% h&ﬁfjkg%%%o&ﬁﬁﬂ’%{ &%h%é @1(6 h# 109 h&' ()-Y! 10% h& (E) Y! 10%
h& ()- 10% h&thp- sapsoh& ha FL0%h& fi)tted gaf~ @b8thFPaERYah&- fprtH10%

h& ()-Ff, .10% h& ()- YL* 0% MLO% hé& () - F&MLO% hé& ()-*./01dYNC 10 h
10 h 10 hlmoﬁﬁg ?(o@@h géﬂ%%ﬁ EEFRE 10% h& () -1 410% h&' () - F2F10%

h& ()- 1A}-1 dEYAC 10The2#§191/hxl}1§hr§) - $ee L0%A ddod Fr P %dd& i Qe Yad0% et
U& ()-Y 110% U& () -
forth in clalm 2, wherein:
the rotor has a barrel portion and a pair of rotor
arms extending frontward from the barrel portion rear-
endwise, and the reel unit has a tubular portion extending
interiorly into the barrel portion; and
the stepped gear unit is disposed interiorly in the
tubular portion.
4. The spinning reel reciprocating device as set
forth in claim 1, wherein:
said drive gear 1is provided on a main gear shaft
mounted rotatively in the 1reel unit so as to rotate
unitarily with the handle;
sald shifting means includes
a cam pin disposed on said driven gear protruding

from a lateral face thereof;
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-31 PAEYNC 10 h YLNML0% U& () @10% U& ()-F10% U& () - Y10% U&-(}- Xt (3
Y1 10% U& () - - 4ndEYNC 10 h™ Y(10% U&' () - Yo% 10% & () - #" 10% U&' ()-! 10%
-Y10% U8 ()-Yf110% U& ()- U{ ' IdEYNC 10 h FAmi0% U ()-F2!10%

-0 010% U& () - YY. 910% U&' () - Y@ mL0% U&' () - F*& 10% U& ()-' U1 111111hC
MLOYBE () -f&109B& ()-S 10 U 10 U 10 Uy; 10% U& () - 8f #10% U& () - F610%

a sliding element fitted reciprocatingly to the
reel unit and having a cam groove into which the cam
pin engages; and
a spool shaft, mounted in the reel unit to permit back

and forth travel and forward-endwise onto which the spool
is attached, is fitted at least back—-and-forth immovably to
the sliding element.

5. The spinning reel reciprocating device as set
forth in claim 1, wherein the drive gear teeth number is
less than the larger-diameter gear teeth number.

6. The spinning reel reciprocating device as set
forth in claim 2, wherein the drive gear teeth number is
less than the larger-diameter gear teeth number.

7. The spinning reel reciprocating device as set
forth in claim 3, whgrein the drive gear teeth number 1is
less than the larger-diameter gear teeth number.

8. The spinning reel reciprocating device as set
forth in claim 4, wherein the drive gear teeth number 1is
less than the larger-diameter gear teeth number.

9. The spinning reel reciprocating device as set
forth in claim 5, wherein the driven gear teeth number is

greater than the smaller-diameter gear teeth number.
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U& ()-!!1h"""#{#}~<bC 10 -4 JUN 2003
h! 6g#1098BB& ()-1t109B& ()-1Z109B& ()-!n 10%z& ()-!IF -~
'1109BB& () -1 109B& () - { ####$$F$aBbC 10 h! 3 9409B& () - #109B& () - !

11109R22& ()-11109%& ()-F f109B& ()-1L10YB& () - F$d$$$$%4%HChC 10

h! Y21098& ()-Ys0 ! 109B& ()- @f#109B& ()- a@f#10%[& ()-3 & 109B& ()-Y
109B&' () - 1% % % % % %8886 @ 10 h! FS! 10% h&' ()-3 &S10% h& ()-y&@0% h&' () -
10B 10B 10By; 109B& ()-! F4z 109BB& () - %&2&m&&& dE~_@ 10 h!'F 10% h&' ()-F! 10%
h& ()- “10% h& ()-y:!10% h& ()-10% h& ()-Y s10% h& ()-'S ' ' ((#(dE~_@ 10

h! 1110% hé& () - F30% R&spl nhznd0%hbE, (%oﬁ 0% &y () - YS#10% h&' () - Y@Z10%

h& ()-#(\ ((()O) O dE~_ @10 h! '10% h& ()-3f,y 10% h& ()-3L*-10% h& () - F3(!10%
h& ()-F& 10% h& e)e1$" 2094 h&a)ing) )g) rmw@ AABEAlYNC 1@cheniemh argd hano hf, ;
10% h& () 0% hg %} %' 10% h& ()- 2 10% h& ()-010% h&' () - B* S** ** W+A<YNC
10 hi\" 10%?%% #10057998°T - 109 () -

| &Z10%G&' () - | &zlof@o:()-ﬂot&m%m (3uppofied- Rt | ]a<Yf\1Q>r1@ o ¥Qoml0g& () -3
(f10%G& ()- "109%3&' ()-3!k"109%9?2& ()-3!P"10% & ()- f "109%& ()--...... I~ @
10 h F9Z1896% rpelo@pdd’ ()- 10G 10G 10GS, ; 10%5& () . $10965,

& | X. $100&., 11002 . ;)
ogyzs&y()-uocy@&(%]) gl%fﬁlég%t%q%j?@%%&r-tﬁdzby said reel unit, sald

10968 () - FSROUSEbE) ng0r000LBb2edE O@ 10 HiBOLOSERS () aty

0 0 0 0 1 109 ~
]}Ol/%()/& ?)10/&5& %)Wﬁé‘p{?&%%S'%b@/&éﬁ/@%r@nf&p&l@t@n(?)les%l]f f22t2dE @10 h

& 10%6& (hsStb10%8h( F+3bh 0%&a (Frést3834R4dEre@ 16nh &9 10%E& () -

7910%8& () -4!109%6& () -2! 109%&' () - 0109%&" () - . #10%G8&' () - 04546474841 4P4k44bC
10 h said rotor driving mechanism being for transmitting

rotation of said handle to said rotor,

said oscillating mechanism being for shifting said
spool front and back in cooperation with rotation of said
handle and including
a pinion gear.for rotating about a second axis in
cooperation with rotation of said handle, the second
axis being skew relative to the first axis,
a stepped gear unit including a larger-diameter
gear meshing with said pinion gear, and a smaller-
diameter gear disposed concentric with said larger-
diameter gear and rotating unitarily with said larger-
diameter gear, and
shifting means having a driven gear meshing with said
smaller-diameter gear, for reciprocating said spool by
rotation of said driven gear.

11. The spinning reel as set forth in claim 10,
wherein

said pinion gear rotates about a spool shaft mounted

in said reel unit so as to shift 1n the front-back
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L10%G& () - Yf 10938 () - L109%G& () - S&10%3& () - 10G 10G 10G@ ,

- 1098 () - 445P5555dEbC 10 h FSMLOY%GSE () - F&L0%E () - F mlo%e&’ () -3 1dueddN 7003
10%G&' () - F& 10%38' () -576r 666! 7\ 7dEbC 10 h

$&! 1096G& () -3! & 10938 () - 3F109%3& () -3

10938 () - F! 109438 () -1 $10%G&' () -\ 77788(8USAELC 10 h

3010%G&' () -. z10%G&' () -3, 10%G&' () -3 *! 10%G&' () - 3F(MLO%GEE () - 3, &y

10%G&' () - U3889: 9?9@A9BIdYNC 10 h 10G 10G 10GS; 10%3& () - 99109%&’ () -
710968 ()dimqmm (322160681 (peBOWOBL taBhedXBYNE Tioh t&'epLDURE (Jabd t

& $10%& (

& $109%& % %‘PSP&E‘%%%&' ()-5! & $109%&' () - 5&10%C& () - <=( >i >j >k>| >} >} oMC 10! f
& $10% 0@10‘V$§&1c& 401 fdbng Méans hclfdds $10% & ()-5!'\ & $109%& ()-5'k

& $109&' ()-5}>>>-2c?W?~?dEMC 10! f & $110%}| & ()-y-109%4| & () - Y10%4| & ()-YY
1 10%4| & () -1 @ 10%}| &' (Hhrerober &'S(h)a—fi:”m@r@@mélyo' pngogIvich the

0%l & ()-Y'! ( 110, 10%| & ()-Y!'10%4| & () -
10@&|&f()-@ETk%ﬁékgaé%Egio%¥%g§§%%§§10?&|&f() 3 (110%| & () - F&z
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a sliding element fitted reciprocatingly to the
reel unit, and having an engager for engaging with the
helical grooves, said sliding element being fitted to
said spool shaft so as to be immovable in the front-
back direction relative to said spool shaft.

12. The spinning reel as set forth in claim 11,
wherein ]

said rotor has a barrel portion and a pair of rotor
arms extending frontward from and end portion of said
barrel portion,

said reel unit has a tubular portion extending
interiorly into said barrel portion, and

said stepped gear unit is disposed interiorly in said
tubular portion.

13. The spinning reel as set forth in claim 12,
wherein

a teeth number of said pinion gear is less than a
teeth number of said larger-diameter gear.

14. The spinning reel as set forth in claim 11,
wherein

a teeth number of said pinion gear is less than a

teeth number of said larger-diameter gear.
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spinning reel as set forth in claim 15,
wherein

a teeth number of said driven gear teeth number 1is
greater than a teeth number of said smaller-diameter gear.

17. A spinning reel reciprocating device for
reciprocating a spool back and forth in cooperation with
rotation of a handle furnished on a spinning-reel unit to
which a fishing-line-guiding rotor 1is rotatively fitted,
the rotation of the handle being transmitted to the rotor
via a pinion gear, the spinning reel reciprocating device
comprising:

a main gear for rotating together with the rotation of
the handle;

a drive gear for rotating in cooperation with rotation
of the handle, said drive gear being disposed on an
opposite side from said main gear relative to the pinion
gear;

a stepped gear unit including a larger-diameter gear
having more teeth than said drive gear and meshing with
said drive gear, and a smaller-diameter gear disposed
concentric with said larger-diameter gear and rotating
unitarily with said largci-diameter gear; and

shifting means having a driven gear meshing with the
smaller-diameter gear and a slider that is disposed facing
salid driven gear and axially immovably coupled to a spool

shaft onto which the spool is attached, said shifting means
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forth in claim 17, wherein:
the rotor has a barrel portion and a pair of rotor
arms extending frontward from the barrel portion rear-
endwise, and the reel unit has a tubular portion extending
interiorly into the barrel portion; and
the stepped gear unit 1is disposed interiorly in the
tubular portion.
19. The spinning reel reciprocating device as set
forth in claim 17, wherein:
said driven gear includes a cam pin protruding from a
lateral face of said driven gear; and
said slider is fitted reciprocatingly to the reel unit
and has a cam groove on a lateral face of said slider that
opposes said driven gear such that said cam pin engages
said cam groove, said cam groove extending in a direction
that intersects with a direction in which the spool moves.
20. The spinning reel reciprocating device as set
forth in claim 19, wherein
a length of said cam groove is greater than a diameter
of a circle along which said cam pin pivots.
21. The spinning reel reciprocating device as set
forth in claim 17, wherein
said stepped gear unit and said driven gear are both
supported by the reel unit.
22. The spinning reel reciprocating device as set

forth in claim 17, wherein
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unitarily with the handle; and

the spool shaft, which 1s axially movably mounted in
the reel unit and forward-endwise onto which the spool is
attached, is fitted axially immovable to said slider.

24. A spinning reel, comprising

a reel unit having a reciprocating mechanism therein;

a rotor rotatively supported at a front portion of
said reel unit;

a handle rotatively supported by said reel unit, the
rotation of said handle being transmitted to said rotor via
a pinion gear; and

a spool disposed on a front portion of said rotor so
as to be shiftable in a front-back direction through said
reciprocating mechanism,

said reciprocating mechanism including

a main gear for rotating together with the
rotation of said handle;

a drive gear for rotating in cooperation with
rotation of said Thandle, said drive year Dbeing
disposed on an opposite side from said main gear
relative to said pinion gear;

a stepped gear unit including a larger-diameter
gear having more teeth than said drive gear and

meshing with said drive gear, and a smaller-diameter
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(0)- /&310@6u&.(2 <}Osll is fitted reciprocatingly to said reel
unit and has a cam groove on a lateral face of said slider
that opposes said driven gear such _that said cam pin
engages said cam groove, said cam groove extending in a
direction that intersects with a direction in which said
spool moves.

26. The spinning reel reciprocating device as set
forth in claim 25, wherein

a length of said cam groove is greater than a diameter
of a circle along which said cam pin pivots.

27. The spinning reel as set forth in c¢laim 24,
wherein

said stepped gear unit and said driven gear are both
supported by said reel unit.

28. The spinning reel as set forth in claim 24,

wherein

-20.



10b@10%& () ->Lw3~\:0-!1110% u-u& ()-/!'110% u-u& ()-/!'110% u-u& ()-/!'!10%
"()-/1T109#& () -/!1110% u- u&' () -/ LscwxXMB70-! 10-u 10-u =1L SN Zl\gga]
10-uy810% u& ()-!!10%uu& ()-/!'!10%u& ()-/!110%u& ()-/!!110999& ()-/hzX6
0-11110%9& ()-.!'!110%g& ()-.!!'10%9g& ()-.!'!109%Kk& ()-.!!10%u& ()-. ¥B10%&
"()-; sSWUB+7

10gf 810%9& ()-!!'10%9g& ()-.!'!110%g& ()-.!110%g& ()-.!!10%g& ()-.!'!10%9g&
()-.KyjH7 109f8109% ! 10%@ac& ()--!!10%a0& ()--! 10%a#& ()-- 10%@& () - &10%a& () -
10g 10gLwxj H7 said smaller-diameter gear is disposed closer to said

10gf 81098 L 10S810%@& () - 1! 10%a0& () -- 1! 190%' --1110%@e ()--!!10%@aeE () - -
Nor mal " " Hiea ?ﬁgr%%?éivekﬁ%dlngdz%?EgeIFé; |%ég§3?%ap"kbading 43] c"
"Headi ng 53] c"28Heath#g £3]miindleatidly &3 Cc'setHed@dirng 83hc"cldeading, 93] c"A
"Default Paragraph Font %O0|"A +71A6k; @JOTY"scj nrx| L|{

28, f 27 @AY kI rmopqr st uvwxyz{zP w

X' m&ELl " I { #FS1904 #(QLB* 45, /{?0% g0%45%g BOsh ~’./}@ﬁ|§1§£&g GERl KLMNQQ@RS' TY
UVWKXNYZ\ \ =1 a{QfaAbLcgefl]mnKoqs‘léljvvz’\{g N#?L?}~2Tines M/gbn§ﬁ£r5§ICOurier

New'h Roott&nsigd\dradcanehd mehB#BYROL) EHosin@l23ub6MBMNing, and
<=>? @BCDEFCH JKUMIRRSTOMKYZL L b aRsdel ohid K| migpan gt uyueyzdld~
supported by both said reel body and said 1id member.
30. The spinning reel as set forth in claim 29,
wherein
sald drive gear is provided on said handle shaft that
is mounted rotatively in said reel unit so as to rotate
unitarily with said handle; and
sald spool shaft, which is axially movably mounted in
said reel unit and forward-endwise onto which said spool is

attached, is fitted axially immovably to said slider.
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