; e3e<Rx6T QL , . 27 Novenber 2002 SPI NDLE DEVI CE HAVI NG A
PYNAM C- PRESSURE- FL U @IIBEARI NG Field of the Invention The present

. &i neention r m‘mmmu"“ﬂu pi ndl e device to be nmounted to a disc driving
appar atus f .g., discs, gnd nore particul arl,é to . a 6 cture of

a spi ndl e not or*cefo2an outer rotor type, which is for Ve ot or
mgnets within a hub that clanps nagnetic di scs. Background of the

I nvention - One of the distinctive trends in conputer systens is that
menory capacities are becomng |larger and | arger due to the extending of
conputer .y networks opularity of engineering work stations) utilization
of ot o SEPLAPEVICR RAVING ASYNAMICHRBERIAREFLA R BRABING dr  vi ng
apparatus built in conputer systens as a nenory apparatus has been changed
tomthe 5.25-inch,dis€¢"drive to the 3.5-inch disc drive, which proves the

demand for nenory apparatus t g gglge re.conpact and slimin size. The
el ofPie 1t

demands of magnetic disc dri Qich as the demands for | ar ger

ds ¢ s¢ . | r | arger
capaci ty. STbeGirodith ibLATBA 1818 (93 iAo ARk 0o ARTAIA thafigc 0P ndl €

notor (hereinafter called sinply a "no nount e I'sc driving
appar at @yivifghepafaths fbedriveag gy, dsss, and! here phzticulbtby b ahefuaagesr acy,
anong others, is strongly demanded. Along with the technol ogy advancenent,
a menor wicappdly métorhef an owmtgnetdtor dype, Whdch nsrfemmed, baniikinigerdtoack
density of discs can be 8000 TPl (tracks_per inch) - 10000 TPI) which is
conver t dBageets withinia pubdhasslampe magretimdish®e perf or mance required of the
not or nounted to the apparatus is to always accurately trace each track
havi ng such fine track pitch. This kind of notor has enpl oyed ball bearings

in) general ; however, the r ?a%#g?@u.&i OP@M 119\%3{ '-&gs i nevi tably generates

vi bration. The |evel of vibratifon is nmeasured to be as fine as ca. 0.15 um

based on NRR@Q{NGF fRRPEftAtR ReFerfdd In WM Shter: systerhs?ls NAYEBBMFP02 1S

non repeatable sway of the hub of the notor. This vibration level i5 the

m ni mum qapasitidsearcabateniiag largebahnld laeger dge. toWlen ektumlivighifadonoputeecurs, a
magneti c head deviates froma track by the displacerent conponent due to

t he vi bragtworks Thopuldnty afi angiheeringwiork statiord, usnkizatoon rofadibar bases

o bues chih 2he ik T ArD. (heo FOth oreEan B EDeHCoR it (Ui 18 SBRAT3 U %r
h b d i d to i th | th i |

and oxt oRBLLE RECYPBYGE SYPlens Atobiesliary Ahnmirrusbay beeR Hangsh £o% teco e
that is 5.%&%5%1%35%&%3&@3?5411{&?%%%8&&\;&&%&1{ ?%@Js tk%e deanasn[d for =

dynami c- pressure- bearing, or not or conprises a fixe eeve)
memory apparatus to be made more compact and slim in size. The demands
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of magnetic disc driving apparatus, such as the demands for larger capacity,
smaller and ‘slimmer size, naturally lead to demands for a spindle motor
(hereinafter called simply a “motor”) mounted to the disc driving dpparatus to
be of higher accuracy and smaller size. The higher accuracy, among others,
1s strongly demanded.

Along with the technology advancement, a memory capacity of the
magnetic disc has increased, and the track density of discs can be 8000 TPI
(tracks per inch) -~ 10000 TPI, which is converted to a track pitch as fine as 3
pm, The performance required of the motor mounted to the apparatus is to
always accurately trace each track having such fine track pitch. This kind of
motor has employed ball bearings in general;, however, the rotation of ball
bearings inevitably generates vibration. The level of vibration is measured

to be as fine as ca. 0.15 pm based on NRRO (Non Repeatable Run Out), which



rotating shaft that is supported and rotated by the sleeve and the radial
.dynam c-pressure-fluid bearing. The notor enploying the

dyrfam c-pressure-fluid bearing is-disclosed in Japanese Patent Application
unexam ned publication No. HO6-178489_ Fig. 16 is a crqss sectional view of
“this conventional notor. In Fig. 16) Z shaft 501 is ver! iNoypmper 2 at the
center of a bracket 504) and a stator core 510 with wires wound thereon is
nounted to the bracket 504. A rotor magnet 506 is fixed to a rotor danme 505

so that j n Hrahet r : . rs 505 is
nount ed ﬂtécr}?%ﬂhgé ualgag%Sﬁ%?bus hien]gﬁl%ﬂ%lhg x?ﬁg(&ferg a g gg/aet?&é(elcé:ﬁlol%r%fe an

i nner i miwim thepdueible Galua st ERObAIRbelrnBs NI WhEn ithidPibheign decass, aut er
rimof the bracket. 504, The bushing 511 faces the bushing 512 with a

cl ear ancmaignetietheadndevihtesvfrgoetai tradk dystHendispdhcampnticemponbat duenteed
around the hub 503. Grooves (not ,shown) are provided inside of a sleeve

502) t hethyr dabeation.od Ehisd@exiationrbas g charmfubrinfliensg pnuirgadiymites -
tati f the sl 502) which i tatively . by. t he f.i xed
 shart SOURRAROR, BRACHE I RaL RapeER L, ARAEY DL Pl AR R g
R501 and " ' ' bear i A501
and A502 IS ablalst B R S5 bb HEdd e Bl ePIIRGRBREES 15072 | oher Tace
of rotation tRessitly,iaNthot8s haBthedk mgséeci ﬁ?%r&fer ttB‘iﬁ%Jr‘Sﬁ%Qhé%cuﬁl@f oove
er 0 3 27 ve

541 is provided on an outer circunf nce er 2002 a“cap
509, andlowet tiey ngiseoleweh4and expend ithe produst) lifeneThei moted es@peisesfa t he
rotation thrust ri na 508. The lower rimof groove 541 is disposed at
suzstant fixed phafte acelaeve that ig supported andrmbtatesl bypidre shaft andga cadials42 i s
di posed ,at sybstantial]y .the center Qf groove 541. The upper and | ower
rins of GXBAMAG-BERASULS: Wifqbearinga s thecMmeORcromPFises ¢ gdqeverd

conurlc EbERRERIBICY PaabPiafit BT R RRSCHES i Il 8aigl 102, 2
the magngthg b-??ésfs%.rr@- -aqﬂ?%g_g:ggl n this space, a magnetic head
ata fro e na

reads/wites tot netic disc with little clearance between
the head and Qhemoforempheeng bhe dtgihnidprdsdiire flwidhesinais dRclkesdinf the
| ubricating fluid splashes or flows into the space, serious problens such
as a headapaunsse Patentapprlicasiqut inexamined publicatiom No.(HR8-A/78489cr t he above
space is call S:gl the. "cl ean space",). The_above conventional notor has

provided a co g clGrisa gressspetional viasy P%Qﬁlﬁrﬁ‘enb'ﬁpti@ﬂa&ﬂfé@?-bqu Eign']rﬁg_ an
o R S SR S ok S AR B A

counter %%&h%@ﬂ@&ho&'h@ﬂ’lﬁ&e@n W 2louflbed UPHHEBEA GG ¢ H04, d Aifogg} fdspuepg out.

Sunmary of the I nvention e present invention airnms to provi a relrable
spi ndl e &DE isdEd ok fotRr Fain8 BOHSiHRGHe TU6dr AfaghdbdackLiHésstatir erbead
absorption by disposing a m st seal between the

t hr.ust - dyilém Ther edeufranié 608 ibesointgddodhe hmlc58an Afarshing &l isdigedt i c

di scs are di sposed. The m st seal, prevents a mst of lubricating fluid from

f1 ow gg @bta lqwef; sactiony s@;wenmef therhyhnQdH an@egotat;e@ hushing &12 1; |
A ( . . . Con ; .

B " b BEHEF Bl e SRR bR Dbl Bra g °
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radi al - dyfjanfobePdanteLatduhd theAubHD3, sai d sl eeve having first and second

end faces; a hub fixed to said sleeve and adapted to receive discs thereon
in a disc spac@iooves(hot shaeint aropidvided énsidedofhabslast S0R1Ehe gropusnsi te

to said stator core; first and second thrust-dynam c-pressure-fluid

beari ngs predpee dyuamic pressute of tubriedting flusd byrthesetation efithd sleeve 502sai d

sl eeve; and,a m st proof seal disposed at | east one of between said first

t hr ust - dyWhishc ip retasively sunnortrd bynthe: fizednshafts 503 peaclubaieating flaud. sai d

3757 NovaRhaial bmamcHrsR S TR DEARRERREN] SALRPUS OTH PR PFEERRSEo  t he

di - i id ni  00f ,seal j Vi .

ccor of ng kit ESsBeb el beRi iR AL 2ol AR0) Siudice B Bod Bisp tfve o
con . 16 S ; . NS e

Stator corb FERREEHP 28 o KPAEK K ofeRdObh, trth hde T 35 e

rotativel fac8 WPRRE fsféévéys@zf}i da, ghadve 4 Rid Isa_lefazii&eled ioﬂgaé] but¢k Escdafdrantobm a

radi al -dynam c- pressure-fluid bearing, said sleeve having first and second
end faces; a hub fixed to said sleeve and adapted to receive discs thereon
in a disc space; a rotor magnet nmounted to said hub and situated opposite
to said stator core; first and second thrust-dynam c-pressure-fluid
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According to a fifth aspect of the present invention, there is provided a
.spi ndl e device conprising: a bracket; a shaft fixed to said bracket; a
stator core nounted to said bracket and having a coiled wire; a sl eeve
rotatively supported by said shaft via Iubrrcatrng fluid so as to forma
“radi al -dynani c-pressure-fluid bearing, 3said sl eeve havi rdf Nevesibes2802econd
end faces; a hub fixed to said sleeve and adapted to receive discs thereon
in a disc space; a rotor gnet mpunted to said hub and situated opposite

to said stSRP0%aPd anpihpEerogyR|S4zissravided R A0 yieh RircUnyerenss obthe rglaon

bearings thRSPRG Bu&! Yhenewerdad o@@rcﬁﬁéd%ﬁlré %’lspaéléh 5@&%&&8@ {fhécdéﬁte@fofsal d
sl eeve; a m st %roof seal disposed at |east one of between said first

t hr ust - dyHaeHec? @@QJP%UPIP%NH“E’&QFQ%S SR ds diseosgds gt sybstantiallyefeplRE o sai d
second t f‘g’rél&e'wnalfﬁe%ﬁ%ﬁéﬁd%ﬂref Hitak @f BEGH draBverbah hRe54D fae TRAIE BthePwik event
a mst of the lubricating fluid fromflowng out to the disc space; and a
mount col9°He ¢ffsebd to sai d bracket and coaxi al | y surroundi ng one of said

first and secoryd @mertt%aﬁn%réabréymbeﬁ'é/abov‘écmraﬁrldisresarraﬂam&nagnaagt of
- the present invention, there is provided a spindle device conp rrsrnﬁ€i

bracket ; % PeRHPE ProRiEm t”l?t the d“Pfr’%’t’@R@tﬂu'da ’@9'3& 6‘?'3%@0 nd BRAeRl Whera 4

. bracket %di%&'d%s%r&@isb&bd“ Ithrs%pﬁé@%VﬁagﬁEt%tHéé@r)éaés!i@ﬁt@éto%(ib HamAgi d
shaft via lubricating fl so as to forma radi al -dynam c-pressure-fluid

beari ng, EﬁmgﬁP@‘e@“é" WBW'WE claaraiice hetwasncha heak and 5!:9@5 .Thg spaee HuR&erst o sai d

sl eeve angh Qéﬁ@hrﬁ@stt&edrﬁﬁﬁiawge@'tﬁéﬂuﬁri&ﬁﬁr@ﬂuru pfasHEs r ﬂ@@Q‘?nto dhd @bé&e magnet
nmounted to said hub and situated $posrt to said stator co

t hr ust - dySPARYE PIPPIEES Suchas A kpagdeaivsth @ NesHAPSAPHEN. £1¢- oW%tﬁc't'%r(b@fe"rﬂ%

di sposed trd aBoR gfacéqg shilkd & c@aﬁ sgg@@r)d end faces of said sleeve, and a
fixed thrust ring fixed to said shaft; and a m st proof seal dis osed in a

space between K% RoON® uSRNVEDHRNH cmﬁr%sgﬁ? eProviggd > 2" QayifReasHtRy 22gaingt o

bear i ng aaﬂrcbh@g arr §|§Ia§rfé%(5§r fbﬁmﬁg%ﬁemtpoar Rifg tHef grbbres! 8T driepd4 2@ drévdr from
flow ng out to di sc space; Wwherein sai mstqﬁgroof seal conprises a

vi scous stB%I'Ub“AE*&QrﬂH'%&O%S%laﬂmﬂeﬂttﬁf%é%%PpBﬁr Raneoipthe JBRPr ihoweNMet #HS t here
I's provi definRrheisiié BarkiRY peReht st 5f lOanaﬁngﬂa@fﬁﬂm flwiegebt fixed to said
bracket; a stator core nounted to said bracket and having a coiled wire; a
sl eeve rotatrvely supported by said shaft via lubricating fluid so as to
form a radial -dynam c-pressur SuHma@ drapé Im@ntioal d sl eeve having first and
second end faces; a hub fixed to said sleeve "ggd ad ted to receive discs

thereon in a diNScPEsaRtenveNtiog: 3ims tageyideuFRiane: tPiRdie fenigs Weh aveidst ed
opposi t e jhéonyahignsd slich as & ﬁeacﬁcﬂu@h Wsta HEQ@%@orpt’@‘S Y rdisgdsiigta st sex

conpri si aro rust .rin on o of said first andscond
ond’ 1 hce SroFednig Wisbmamt:preds e LA Bear08 AR g cepn shred asre

m st proafiscsesk dihpbﬁ@dsed he mist e preveatsVe aristsdfilgbricating fluid from flowing out

t hrust - dy{r}rt?)rna%fﬂgr essure-fluid be@%\? and t he disc space to prevent a m st

of the I AG SPSG 9P BiASNe 6isPgsedie di sc space; and an oi |

pool di sposed Aglordifg 16 aifikst’ Apadtyoft the tpséseﬁﬂ ngemithh, fieirél iy pReided aS§hdle and
wherein said shaft is provided with a groove adj acent said oil pool .

Accor di nglevise samprighigna heaskelt a ghafi fisedyioospich bracketem stats cormmprnted tpaidi ded a
spi ndl e bracket d

¥ ator corSEE sh8 RN Bdtoiftd WARKR' el Dibducy BBty Bl Peall IR0 vip 2
rot at i vellybseanipg fluédisdys to doeh & peafidl- dymamiwﬂnbssme& flog Hehting] said mve ha¥ingm a

radi al m c-pressure-fluid bearjng,.said slee havi n frrst nd second
end facesfn stan:eqndand ﬁ%rssaﬁeb grréle%sa&fﬁeaaaagééa%f fodetsivedigisBerepher eon
N a di SGnSPAcespdte! Pl FRANEITANA BalOhAPhill HAANosite /Al Goli apResT t e
to said stator core; hr ust - dynam c- pressure-fluid bearing conprising a
rotary t howstfinsi agd de@pdstbnhsbdrymnec-pfessae-dluid bearings despectovaly emovidaces of
sai d sl eeve fixed rust.ri fixed, to.said shaft.; an m st proof
senl i sppib fsespifind Botas il erien s Rigutercooht dindPCafiom Shebr g
and the difSeetfR&f Qaldofin etﬁﬁrgadﬁqamléipréagurthﬁnd lﬂ@aﬂlﬁ%atahagméldiscd shdc@Mahd owi ng
out to the disc ace, wherein said m st _ proof rises a magnetic
fluid seahetwmrcgmqgnd restriynamicaypesure-iidthearing abihe disevapaed orpreventre i s
provi ded a spindl e device conprising: a bracket; a shaft fixed to said
bracket; a stator core nounted to said bracket and having a coiled wire; a
sl eeve rotatively supported by said shaft via lubricating fluid so as to
forma radial -dynam c-pressure-fluid bearing, said sleeve having first and
second end faces; a hub fixed to said sleeve and adapted to receive discs
thereon in a disc space; a rotor magnet nounted to said hub and situated
opposite to said stator 5b 27 Novenber 2002 core; a

thrust dynantc -pressure- qurd bearrng conprrsrng a rotary thrust ring
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Since the spindle device of the present invention is able to prevent
flowout of the lubricating fluid, the bearing is always filled with the

| ubricating fluid, which substantially extends a |ife span of the nagnetic
di sc driving apparatus. Brief Description of the Drawings Fig. 1 is a cross
"section of a notor used in a first exedplary enbodi ment 23fNovember 86@ht
invention. Fig. 2 is an enlarged view of an upper portion of the notor used
inthe first exenplary enbodi nent of the present invention. Fig. 3 is an
enl ar ged avhishobthe dubirigaiing Puidifram flowingieutrio i dise sppce;whereinfspidgnisepionpl ar y
enbodi nent ent ihvention. Fig. 4 details the inside of a sleeve
used in tﬁ%cf’mp&?es‘& la%’luals?f"lenbodl ment of the present invention. Fig. 5

details a thr ysdcofllim@ts @sd@bﬁ@aweeréﬁtue grdaedrihvigntion etlederis plidedrasdpirienpl ary
of the present invention. Fig is an enlarged view of a | ower portion of

a notor wsEge |Cﬁmar1§1égo¢1hraék%nw%fyﬁé%@oﬁ%h&acl@t 3 Blatop caeanpunted; Entdidn.
Fig. 7 1qr d ijgent of
t he presgjn%kl&:l\%g%t}?agné El co(?fega}vgg a(r% Selg r5%%“%??yev§/qgf&geﬁ%ﬁe%l€§$@?oﬁof t he
- not or usédbricatihg) @uidsorad tei@rfpda eadyal elyhardicrpradsuce-fltid dejpriegs emtl sleavehaving. 6

27 Novenber 2002 Fig. .9 is ss. section of not oy used ourth
 exenpl ar ﬁé‘r%‘ééF‘FPé‘Htenéffa‘ieﬁea b@@m to;saiglesheave ﬁn‘? mia@te% reeeiye @F%I;erg%t i on
of a not gy al{ﬁﬁdsrgaee Y Ighértﬂﬂ Vgﬁey HRuAf t6TERRdHEAd ﬁiua&h%pgoﬁ&%tsaimﬁ%r io

n.
Fig. 11 is an enlarged vie an upper portion of used I n the
fifth exeop,diryt ard)s@nnénhrusif-dmammpsssm ﬂlurd/bcarmgsn respectively prcsndedcomss

section of npt oy used in.a Si e Iar t of, t rese
hvent 1 oaidaigt andsaPSid and fites heay ey e Tt BRPL S PoiRost Blcebetntor
used in tRBveensaRl AlshBX@APhAHY- ;ﬁéﬁegétﬂaﬁaboemngtm {RE %%%Paden)iﬁcﬂbét%en Fig.
14 is a cross section of a notor used in a seventh exenplary enbodi nent of

t he preseaid Semzmlrﬂlrttshdyrrallgc-plﬁsm -flnid bearingsndtthediso spage rﬁ@pmvenmmlat of an

eighth e of th £ i_nvention, IS a ,Cross
ceot on’ o RBRETIAG AT hobind ABCURGR ahCrhid bt refiiRoBd Hon
Exenpl ar Jegtroadbfbsivee0fail h‘@stahﬂ@e&y‘znannwpmsmamﬁ@b@mh@ dnadhélarselspadei; er by
referring to the attached draw ngs. 1 (Exenplary Enbqdi nent 1) Fi is a

cross sedff gaidorcendbrat- M@@awrmesaumrﬂ@fi bsaring pid theedissothase it p@velﬁﬁhe
present !l{?ﬁ/r?d%ﬁhgﬂmcﬁ'tsgff?mﬁgo éﬁ,éﬂtﬁéﬂl%%s\@s?%e‘)f an upper portion of the
Fi g. I Vi

not or . an en ar ge a lower portion of the notor. Fig. 4
details the i nsicdeling tsh elambametdoﬁ thetphesehi mventeone thprauisyprewidled ianspiridle Fi 9. 5

details the, thrust-dyna res ui d, ng used in the fjrst
Cvennl or yeEicBGRREHOL § Rroekg: & ShtthFstyto id bragkeloa SRior cort mauygy 1 taid | |
fixed at yrhi&eC R el{avﬁf a Mlﬁzﬁk&‘r'ire‘l,a §l@éve""?dt§t|fk/e$§¢ rsﬁ}ﬁb&f@de§¥ ajath Bﬁéﬁ rysled

sections are provided so that the bracket can be nounted to the disc
dri vi ng dplp;aqagng.ﬁuld,asomrte forol geadial@lypgmic-pressure-fluid bearing, said sleeve having

first and second end faces; a hub fixed to said sleeve and adapted to receive discs thereon

in a disc space; a rotor magnet mounted to said hub and situated opposite to said stator
core; first and second thrust-dynamic-pressure-fluid bearings respectively provided on
said first and second end faces of said sleeve; a mist proof seal disposed at least one of
between said first thrust-dynamic-pressure-fluid bearing and the disc space, and between
said second thrust-dynamic-pressure-fluid bearing and the disc space to prevent a mist of
the lubricating fluid from flowing out to the disc space; and a centrifugal force seal
disposed on an outer circumference of said sleeve.

According to a fourth aspect of the present invention, there is provided a spindle
device comprising: a bracket; a shaft fixed to said bracket; a stator core mounted to said

bracket and having a coiled wire; a sleeve rotatively supported by said shaft via



al so provided in the bracket 4. A stator core 11 of coiled wres is nounted
.on 7 27 Novenber 2002 the outer circunference of the core holder 12 so
that the stator core 11 is situated opposite to a cylindrical rotor magnet
6 via a narrow cl earance. Magnetic dies (not shown) are nounted on an outer
“circunference of a hub 3. On the inner5circunference of 27hdovenibed2002e
cylindrical rotor magnet 6 is nounted via a cylindrical rotor frane 5. A
sleeve 2 is nounted on another circunference of the hub 3. Gooves 17 are
provi ded lubridating fluid sl asdg éorm a radéal gyoanisspressups-Beid bsaiyg snidslegve baing  of

| ubricati f Ui n hown) -t hr ouagh 1,0 ian,of sl eeve..2. .Th | eeve
2"Ps T ot BRI RSyt LG RaAYE W SapifioSe by akes hliEal one
forms t hen halls@dpaty:arster-higied hpanhicdgs shld labdaddZsituate@oppbsiteuopald aadr f ace
of sleeve 2, a rotation thrust ring 8 is fixed, and rotatively supported
via the IogB%ifst andysecond dhmgt-dynamigraresyurerfluid hearings irespeptiely rovided en xed
shaft 1, ] - ]. G- = Sl i i ~¢ The
ot ati on TSt ind REBAT Pl rdsbl UL YRR, 5 MBI S oS RIEI0 o of 1€, 1
- | ubri cat ibegvdenuaid. firkhthsest-gyaonieprdsSueainid demimpvardietic disctsbace] hiud Betiveenist

ring 7 instead of on the rotation thrust, ring 8. On the |ower end, fage of
sl eeve 2,34 seqnd theist-frpanaie-pressgyefhid searingamd the,dise spase it Brsyest et OBd vi a

the | ubri j ' f ' g g i rtion
of br ackar® gREpa Bont AbWiEdyib U dedSheb Aol o b e o
The r ot atsimel déarase betwagnk® ihagr qreoofesndesifisaidahutt and freogtenoivasnfenoé one
rotation thLH t 3%ng 8) which produce dynam c pressure in the |ubricating
fluid THESH 3?%: s can be provided on fixed thrust ring 9 instead of on
the thrust ringecbfiind hITHIURPEE & e prdsehhRvERicRl ke Ispresided iangifile @ seal
menber 13 is fixed to the sleeve 2 so as to sandw ch the ring 8 between the
seal mentsevice Zomprisingea bragksipa shaftfixedte saichbragkstpe statos core mapedtp said

centrifugal ,force seal 16 a an oil .poal 30.are provided. The jnner

cir cunt ergiksl 68 e Aoedled, RlleD, aPRE FIGRLF SRRBH Py R bt i ng 7
via a smalbricatiegfiaits k% 6 4 helidlayeamitipressafeeflgidtRatig, Raid sev@ hiifigous
seal 14 is forned. The viscous seal 14 enploys a screw to be rotated for

drawi ng 4Tt and seeash anH dacspembibsixrdetozgid slceys ang gdaniest tozegeve disesdheriph e of
the viscqyg ﬁ&aéé)a@é%h%@& he xle?‘ﬁ&di‘xﬂteﬁ_ttg Légf*ﬂ%ﬁ; Msiﬁ%féﬁ%ﬁﬂ}e fo'safll stato
cylindrical space, the screw s provided on an inner or outer clIrcunterence
t hat - f or ere; Herstcyid pabond dhrustpdymamicFhesare-dhwid beaings respeptivady peoyidagisenir e so

that air flows tomthe clean space where the disgs agre disposed toward the
b ust - ayiiet prbsscand End foes BESHY A5eveutemon praotaca Guposit RrIE 98F PEat | ng
fluid is gapeaeanhrsdst %s%—ﬂklﬁ‘aﬁﬁkflﬂeésﬁfeoﬂﬁih%ﬁ?ﬂil?g?‘iﬂlcﬁtﬂi@(a?sc?s%aclze,oglid B&weener

circunference of sleeve 2, a tapered centrifugal force sea i's provided.
An exanplseidofecendiboistrdyramiofpresseredbiid bedringadndithe disc spask 1o pravent auniist obe

descri bed, The centri.fugal force i roportional 1o a radius.toma rotating
conter . ahs BB AbHREn SoRREF pirdo B bnd £ uhGiiE e} Esid

| ubri cat ivageket atiddcohk@an strevaidehg diR ofyaid first-dpd 8scondend lfatesl oDidd slegvedy
utilizing the taper. Aliquid of the lubricating fluid is thus prevented
from flow ng gicording ta seith aspest plothe)presqat Rt (far is Biovided dagpindle| s

di sposed ick REnBHLEE. £blLKT FSRALAXA] 1o 8% LRI ¥ Stulbl S8EmBuntl i o Lger
outer circunterence of sleeve 2 taces the 1Rner tfreunterence of Core

hol der 1Zdradkat and shvidg al edlednwire2@. siéevat hatatiwealys coapportedaby 1€id shéforvied on

the | ower, outer cjrcunference of. . sleeve, 2. The yisqgous seal, 19 enpl.oys a
scr ew ¢ ndeoohae S Hradii ¢ AR oSt S RERnS ST BHE ARG s pace
wher e t heggt Qe did FlcedNhiwHidd FBdileRe 208 a@é[g&iz)@%eeia_@ﬁs@sqa&%pn )

structure allows the centrifugal force seals 16 an 1 to prevent liquid

| ubri cat iing difausmice;amdtdronpgrgt mmintedrid saidl lnwsandhsituated cappesitetsl widi statend 19
to prevent lubricating.fluid mst.fromsplashing out i.ntqg the.clean space.
A shor | - Ak PaprEF i PRl bePReaRnBRaing o Bt R ik eB®lpT e
ring 10 ad ofREdiMBeindGetsHdEnarieEerehidciefe RlddefixdPthridh Bng iked t& sHid ace
tension seal 24 is forned to provide an oil seal. Further, an oil pool 22

i s di sposaftomnd amigiapreohssalidispased imppespace bewyrga meisk dirystidynapicepressare-
prevention of the flowing out of the lubricating fluid. The lubricating
fluid is filled into the radial -dynam c-pressure-fluid bearings RL and R2
as well as the thrust-dynam c-pressure-fluid bearings Al 27 Novenber 2002
and A2 when the spindle device is assenbled. When the notor is rotated, the
| ubricating fluid concentrates on the centers of Rl, R2, Al and A2.

However, surplus fluid does not have a constant flow, and sonetines

spl ashes due to the centrifugal force. Wen the spindle device is
assenbl ed, bubbles are incidentally entrapped in the lubricating fluid. The

S Y a e o o . o



exenpl ary enbodi nents in the follow ng points: The stator core 11 of coiled
-wres is nounted to a bracket 54, and a nmount collar 62 is nmounted at the
center of an inner circunference of the bracket 54. The shaft 1 is fixed at
_the center of the nount collar 62, and.a thrust ring 60 is fixed at the end
face of the mount collar 62. G ooves f%ﬁ gener at i ng dynadh Noyamnes 22 ar e
provided al on either the thrust ring 60 or a rotating rlng 10 nounted to
the sl eeve 52. The thrust-dynam c-pressure-fluid bearin is formed by
the fixedluifpeainganddhesdisasnace Huprewin eingst efithe bbrieating flled \ftoal flpwing out

| ubri catiy | & luid fromflow ng
out as al ?g%iefd‘ilgu S|qy§1(czet:jsse %Eéigtg‘rr]i% c?%ﬁaw '??Fq gglgﬁs‘rzés"[g%ginld second exenpl ary
enbodi nent s. (A‘ocerq)hgtcya savbnitli aspett ofihefregenCinventione thesesis pemtideda sfindie not or

used in the fourth exenpl agé/ engofgli ment of, he resent invention. This
enbodi nefeViEE CPBPESINEy 1 #5493 Q%eﬂﬂt BRETaR ARHI COT MAREDHq S5 ng
poi nt s: @?a&epraﬁ&kﬁatvnﬂgoﬂ) c@d@bire! QhEle&?ealrotgl@vél? ﬂgﬁ@%eg téa FeRhf L screw

hol es and the |'i ke provided on the bracket 104. nu ar space is
provi ded lbkricatiog fluitesa asrte form a cadidl elysamie-pessurbflGiddedring saidsleeve having

circunfergnce of brac 104 r|n S 2? i.s formed to

ot ovi de. 40l Sesee ¥ ekl bl kel Pid iR B teeed B PtedBereat s el
cl ear ancqpanfls@gpat Qﬁﬂﬁd)tolﬂa%rﬁ@ Rounfidsto SR tutﬁérﬁatlaﬁfe% JPPBERStoRaRS faRP! Y
0.05-0.1mm Nanely, a room where the rotor core 11 coiled by wires and

the rot orcorgribrusedynamieipsysowedluid bearing compaisiniganrotary ﬂ)ruetrrmgtdtasoat:mgm ar

space bet bracgket 04 isqth cle
fl ow enero\gg I ssalggiﬁtss}ua?f‘gc? egoq‘l%[%llae%xeséﬁss?lgn egdrﬁnfgq FX%{T%{uﬁengg xﬁ?gwafl‘i\t e
t hr ough tsheft;saadikt mbeﬁs&hdﬁposeahn%hﬂ‘d@w detaeken %Qﬂ&hﬂ%c-ﬂﬁadilﬁs-p‘iésbﬁ%&nhd ally)
whi ch proh| hits the mst of lubricating fluid fromsplashing into the clean
space 29.bepuingan the\dise\$n3es Feprevent a mIS?Qf thegupgcaging rfglé% ff@ébﬁpwgcﬁ“t 40 not or
used int g e i 11 is
et e b St TR 1 oSG BLy kG 06 Bk AU 90 ity 1)

nmount colseas arﬁl@hcremrmumhaﬂ is prot/hiedmnﬁm groewnd adjaceht saidboihplet 204 A shaft

301 is vertica i xed at tt?le cent r of the mount c¢oll.ar Zl(ie
bracket 204, “c?PF ia§ Bpricighth Gaech fthe Jressitig gion, SIS I8 PFY& dt%s Bt the

spi ndl e Ql’e‘&ic@%oﬁn?n%l'ﬂ@ Abpfekel! b \4haT0 fRAPR SlidBrackdt; Egﬁtd?léhf'er mShﬁtEél“t@ ghignce of
bracket 204, a stator core 211 of coiled wires is nounted to face a rotor
magnet 20%ackiet aad nkavingvact@edawdre; alvslgn@t r@tat:tvesly:§upn@teds hpwajd ahaft t\a be
nount ed i ef ci rcunf eren hub 203 |l i ndrical,raotor
mmanet  20Reating BRss 4GS it FREH-SroBierdie nuliiatte 564 Wil piihe
cylindri aakt dndtseéonidrendEackdba hiWfikéibrol saftedledvie bl Al fft@N©Ere&ivddilcs2BSreoR
magneti c shield panel 210 is nounted for qoreventl ng | eakage of magnetic
flux. A én@ed}%c SR99S;| STHRRFURABRE (RPUAHG: ReRid ithefndsituatedt epperittetoomichsiatop03.

G ooves I Vi

i nsi de the §I eeve %‘%ﬂilc ?ké%%grﬂgﬁ?géﬁr%gncgrﬁnlpégb erhsﬂg)lﬁﬂ%ﬂﬁhﬁ% (g é%tét‘ﬂg‘qn uid
t hr ough romeatfisaid.firdthendseemdeend(acdsof saiklafideve) andsufipml thadt hiyg fixed fo xad shaf t

301 via the, lubricatin thereb f or ns

radi al - d¢ﬂs% s S8 pige Bok sl diopate) ok e B belrinraishthresdyMIGHPEURAG of
the fixednidstiiniOhd the 418 ybe I BiEvaR & hist STRHORBRck i@ FropPNENinE Wl L0 De
fixed so that the ring 207 ‘can be kept coaxial wth shaft 301.” The
fixed thrtaghe dlsm@agﬂwvmn@z}dé nyjsiquoelssealncomyirisesa d@gntftmrﬂlgéa@ﬂ at i ng dynam c
pressure in th | ui A thrusg bearin

P orativer v suesolahe Bt nbn oust of Deteudl mReRiol thae o podidedid Tinde ! o

thrust ridegicd@ém Pohamgh@ btadRétt 6 3hafMGixéd W shid BracRétah k@foricdfemburittd@o ¢S | S
mounted to the sl eeve 202 above the thrust ring 207. A thrust- dﬁnamc 12

27 Noventhgtckebend phavéngpecqiled; witsedr Flagvearaatively fsyppertedahyl it ahefy eviy
supporte f Y/ e of
t hr ust rﬁ%‘é}%ﬁlggg fhu J]%hééqp?%ﬁ gg igh dyyf;lljhﬂlsdlg regs@g@ ttlﬁ(ea bgg{hg% Sgl:ar U é?‘éﬁ e of
top scr evﬂirmahdfsaaﬁﬁl dnklefactdsrlzehub:ﬁkﬁhmﬁfcﬁﬂﬁﬁ/e aall adaprehdarcal(ddisey théreom ng a
vi scous seal ,213 via a small annul ar. space, 214. The VISCOUS seal 213 is
provi ded 1RBGUEE SHAES HELQN HALHEh mEdinted; tagsaihlub andssituslgd; appgsits fosedfl ST de t he
menber 209, and thereby forns the viscous seal 213. The screw rotates to
draw air in fromthe clean space 29 so that the viscous seal 213 can
prevent the lubricating fluid tom splashing. A small annul ar space 219 is
formed between the sleeve 202 and the fixed thrust ring 207, and is filled
with the lubricating fluid, which is held by surface tension. Further a
smal | annul ar space 220 is. formed between the outer circunference of top
screw 201 and the inner circunference of rotation thrust ring 208. The
small space 220 |s f|IIed with the Iubrlcatlng f|UId whlch |s heId by

Y .y . Y .y . oy " o




sl eeve 202 to flow out) the oil pool 221 can block the flow out fromthe
dower I) part of sleeve 202. And yet, if the surplus fluid travels on the
magneti c shield panel 210 due to centrifugal force acconpanied by rotation,
~the oil pool 226 can block the flow frgmflow ng out to the clean space
29:y A narrow cl earance can be providet’to the oil pool S2728qvenher 2082 so
that the lubricating fluid can be held by surface tension even if the notor
is repeatedly started and stopped. The oil pools 221 and 226 are, in
addi t i on <oFe; Gtthawst-dumrmic-ppsaredluid, bearing sampsising 4 ety Henstaingglisnesed paj d
into the ¢l . Cna %k e rt .
| ubri cat iogla%? Igﬁl?gﬁ ?t ra‘élé%f oW r?tgr}gﬁet%.&(s ég%%%:vg,riyﬁéﬁgé& @fe‘ﬁfggé ﬁ%?(g.to iaﬁdi s a
cross sechafna afistaproof syal dBpdsedrintahspase between sajdl thrust-ayiasicpesssuretfivid e
present invention. Fig. 13 is an enl a,rggg vi ew, of, an, upper HOFIi on of the
mot or . | rPemsipg and thedise spage {o\peveIlBdals thedpbwt@gfﬂ%fﬁﬁpﬁb PV LU R Npl ary
enbodi ne et 100 DO : 0, i . i 8, a
magnet | o 77 g B 4hd REendifRRlToRe, LAEIE oh T A sghiGente B8R 01
. seal 314 sleevéi xed to the holder 309) and the seal 314 holds magnetic fluid
313 with magnetic f.orce. The magnpefi.c fluid, seal. 314 conpris t he
. Fol | owi ng ol erASFORIng 5 7 AEFEhab e RIGHEL Iy eaiom RSTG MNP e peiade on
respecti Vyre %mpﬁ@i)ng.r h BEcRO2RShATRAREY 1CsaiP BRCke; B 4@t REredthéusdd i ng
the ring shape magnet 315; and = 14 27 Novenber 2002 (c) magnetic fluid
313. The bregkebtand havingl aseciled3wirei @ sloevee totaijveleisugpatedi by | witl whath vikese
el enments., JJhe. .magnetic fluwid 313. .as shown in Fha.,,.13. comnpletely clogs a
orm | ot dapiseulB IR acar e e B p iRy B isech B teind SR oS afE and an
end face firkt dldsec@m@Ni fEceParhel (iRdbroraI0dEdve ah@ aldiftedtotreteivd disestheresnce. |1 n
this case) the followi ng magnetic path is formed. Magnetic flux produced by
the magndh a3lise $nageicd BQHNAERTH Mavatedelgiaid ubendbdtuadeppasitpnier said strigrd 313
and top s g Arr | Ak . . ' .8 I
ol car anc ko R-ofth Pk EE Rha bORIRREsiE 2 BEAY Dt Hs ap, o
face of tdwe of saidesteindsecmdoil 3deé o ppid Sldeee, tamdtaxcaltharst fing €ined er edide.
This magnetjc path cap hold the nmagneti¢ fluid 313, ereby the m st of the
| ubri cat iﬁﬁgﬁsr?mléf Preoh 58l SPRIriRGTEEF BEYORD ot rhHY AR PRI of
ring 208 Heaifly hite el AANHEAKPHRIentHARAYSE 1R INBABAL DA HRANGN A 350l 314
is substantially airtight, the magnetic fluid 313 could possibly be bl own
out due tthe aliscestpes;atnd e labyringle soal eomprisiegiaesnidll tlearnce bedes podwmiebl e
bl ow- out can he avoided hb¥ t he fotl | ow ng. neasu eS'wéa%tdecreasi ng the
capacity QF eéeré(ierotfisﬁlﬁ’t U %%a%fg,er Eileg Senﬁ‘?‘g abq Aflsmal | annul ar
cl earance 220 Ao@bymg%n t6 ha &bVt @shedNdf (e pieddnt Siav@WoR 0 Ihek® i®BERAiidedsalr f ace
tensi on which can hold the lubricating fluid. The height of the |ubricating
fluid surspide daviee eomapiising: aackpt; Bahalh ixed f eadd braskst; as@tasiopra meupiedw out
is avoided...: ' . t L Ll [ than a
capaci ty SaoEadRRad hivifi o chef et H dlockORSRVRRy ey BRI sefV | 12
and t he dubrivatiag flmithdocasan dernoh rddisd-dyapmispressuretfiei dtbeprisg, said stene heving
i ncorporated into the fjxed af.t.. (Exenpl ary odipent 7) Fig..14 is a
cross seé%’?‘oﬁ%‘déFC(H‘drﬁS‘@ _'riceasaeﬁg\? i wller a@&'é%ﬂt%ﬁ resfliseThersen ¢ he
present 1ipvedibd E}ﬁce;'anrdfblgma%rf’et nfuniedtb 3atehub3ith siRRtedl Jpb Gl 105G statef | S
di sposed to seal the screw holes and the |1 ke provided in the bracket 304.
A smal | aonlaghruspdyreniis-ppassuedhid besringeontphisingranetary thrugt5ingzdisimsedber 2002

ci rcunference of hub 203 and t out.er, .ci rcunf er enc f br.acket ,304 .wher eby
o | byr i PR s SP9Asee i e Hrapi AR e e Brueh HER SSsd il mer
as the faHhftha SNSTRLEF Yeaf ARPEicAERta SIACHDetvRBn Q¥idAMAIsR Oy iAANpeekdurevilifi € a
stator core 211 and a rotor magnet 206 are di sposed, consunes air flow, and

the air fhesting andtherdisruspiace kepiesen)ra mish of thel lubeenting Jhdd g flawinigadutyio  whi ch

" e . ; d . ¢ |
Do Caxerthy S siesthnd AL BObAAE nked ol BP0 ARG chehibiy Sytolfigfe e oF05°F |
t he ei ghtdaidefketgidaseyonld end faces of said sleeve.




enbodi mrent of the present invention. In Fig. 15, this enbodinent differs
-fromthe seventh exenplary enbodinent in the follow ng point: A nmagnetic
fluid seal 314 is provided) which reinforces the preventive neasures

agai nst the splash-out of the m st qubd from above the notor. According to
" the present invention, conbinations of °fiist seals, oil s¥aNevemRer@oP2pool s
can prevent the lubricating fluid fromflow ng out into the clean space,

whereby a reliable spindle device can be realjzed. The mst seal prevents a
mi st of the | ubieiReVESYUEIIRSEaNRIRYand thesmishgf @QE'CatWEé'U& fFO'BéBHaS'HPBFﬂtﬁl ts

the | ubritgatieBs shad By ffg B@ rhisC8af.| owl ng out, and the oil pool is a
nmeasure to prevent surplus lubricating fluid from | om ng out. The spl ndl e

device of the f¥bsem q"rﬁseehthabwe&%msme 'HQ%?Pt'HBtﬂU@rH% SPW"I‘hﬂPWfﬁ%ﬁE‘t PBd di sc

driving ad@paﬂ Ebb!sthapHFevéh@Os&ﬁIU@flutﬁicﬁ qunM'fﬂﬁn mBWgaémﬁgy 8" copmbineda!
di scs, and ot hers urther, the spindle device also can

be used |Wf‘%?%'|‘q%b'af'%ﬁtlﬁ‘§é§"d i5 RieYantadirgp dlowingeou ita dhe clgan iseacsathia gr eat

advant agestiyturd'8aSfufthed eriaRte & RéliaBINgy of'%é E&S]H&B delitéistrated and descri bed
herein with reference to certain specif nbodi ments, the present

i nvention is ntindle geyiees Aecarding deths PEeS§HbWMentIQ§tfP%’P adyamaea%us sealing

modi fi catdiRpfirdsihab @aRBiEvent thd furiBhtfg Auit df the o;y C&Q&L@élﬂuﬂ%ﬁngf
equi valents of the clains and w thout “departing fromthe spirit of

i nvent i orfrom splgshing met/igtegbe clegnspass ke 1nvemlcgplnﬁla¢%5 drten %I@ Esniofowingg: a

bracket; szafing h@cﬁaﬁb%@%eﬁ@eéﬁ!f@ Qﬁ%‘ﬁ@-tpres%u%t-lﬁbﬁ’éatlﬁ@fﬂ@ldméaﬁﬁ‘gj ah@ thai d
bracket and having a coiled wre; sl eeve rot atlveq?i)/ supported by said

shaft vi eP'?%rb?Haéat?'kﬁfaf (ﬁwrfaC%Bena@ntssa# S IBIOALIGIoR sedl) agi rishiead &RGeVF | ui d

bearing, sai, %aﬂneﬁyﬁu.aaéambw.ﬁtﬁrseapdTﬁ@epmme%sfsa%embr@t.hglﬁufdm@ﬂn%0 sai d
sl eeve and ted to receive discs thereon in di sc space; aro

magnet rrdm'ﬂsefaetl%brscat"as Auig uskg thesyHeeR) tensionsepk and tgg,cgntglfl.g@bfor%%al first

and seconféstbmsbtﬁ&-labﬁ&amgffuma%&Hé.etrté m.ssi sasa;sﬂeoaﬁs rtl%ﬁﬁ‘éitdf\(@drbéaﬂ{goﬂwéed on
said first and second end faces of said sleeve: and a m st proof seal

di sposed fam |spiashingne THIE $RAIING docess deffackivaly tipvests éf%éi—l’ﬁ“&atmgeﬂ‘é'ﬁrf@ml ui d

bearing &Mlﬁ&ﬁn@'sﬁ%sﬁlﬁﬁ%t IQBQhQQilé/ﬁﬁQpa%@ dASE&P B tﬁlé‘ra‘ﬁ%hg%éﬂn&& be
pressure-fluid bearing and the disc space to prevent a ms

| ubri cat i Hgytted G%P"!dr‘r@rﬁrfthé\m%@f netrediophe di sc space; wherein said nist

proof seal cOMPLdopfiRg ® ¥ tWERHSpeQAIS: th@prd%xﬁﬁh%'n%ndﬁwe% Fd%‘&érd'aséﬁlﬂdle 20 a
bracket; a shaft fixéed to said bracket; a stator core m)unt ed tosalid

br acket adwlcha:ompgsmgcm btagletya shaft ﬁxsd tresead bracket; a@tayorwmompuetdd by sadi d
shaft via lybricatin | ui d 0.as to orm ial-d i c-pressuge-.fluid
boar i n. wadket g it ol'hainBR: )o@l el bR bE SIE3BE g
sai d sl egvbriciidg Abapicess tbQ‘oﬂhe@ eddisl- déma@l& priessueSfluidrbedrifly, Saidsyhkas e havinf Ot Or
magnet nounted to said hub and situated opposite to said stator core; first

and secorfirstandsseandandrfpeesps bub fixed 10 saidyslepysrand gdanted ipareesive disestheigpiied on
said Tirsf A %%Q,ngro%&dmgﬁ?e?%&fcnte%at'odsaﬁi & find situated opposite to said stator

core; a magnetic shield panel disposed on an inner circumference of said hub and facing
said stator core; an oil pool disposed between said sleeve and said magnetic shield panel.
According to a thirteenth aspect of the present invention, there is provided a
spindle device comprising: a bracket; a shaft fixed to said bracket; a stator core mounted
to said bracket and having a coiled wire; a sleeve rotatively supported by said shaft via
lubricating fluid so as to form a radial-dynamic-pressure-fluid bearing, said sleeve having
first and second end faces; a hub fixed to said sleeve and adapted to receive discs thereon
in a disc space; a rotor magnet mounted to said hub and situated opposite to said stator
core; a magnetic shield panel disposed on an inner circumference of said hub and facing

said stator core; a rotor frame disposed on the inner circumference of said hub; and an oil



a m st proof seal disposed at |east one of between said first
thrust-dynam c 30 pressure-fluid bearing and the disc space, and between
said second thrust-dynam c pressure fluid bearing and the disc space to
prevent a m st of the lubricating flui dfromflovvi ng out to the disc space;
"and an oil proof seal disposed at |east one of between iMNovanher 2002

t hrust-dynam c pressure-fluid bearing and the disc space, and said second
t hrust -dynam c-pressure-fluid |~ 27 Novenber 2002 beari nIg and .t he disc
space t o R9pkdispesedfé ) hayndaryiseptdory betpgen said mpagnetiershield pangl and said relee di sc
space. 3.g.Ihe spindle device as defined in Caim2, wherein said oil proof
seal conprises a 5 centrifugal force seal. 4. The spindle device as defined
in Caim2, whieralpodandgraoses jpraskiftios dathecabope ssaingprateses cas cemdbutana sai d

o oo o erBBlg SRR S o8] SOk 08 By BBty
to sai d pactien ubdldeaniangintermdieht dpevatia), a restext \eehigbttemperature onpypitbra ed by
sai d Shafc%gﬁé@in'éf@“aﬁgﬂi ng fluid so as to forma 15

radi al - dyn C-pressure-fluid bearing, said sleeve having first and second
end faces; a Hhie thiusedynamis-prabsafecfinic beanihgsdagy be disposet en \betrdthecsppeher eon

in a disc,sp : .0t or . ol J ed site
Lo said <DL BRL Sholitle” or TRY 1ebialRIALRE ol a8y waa it Shb) o |SRRP
bear i ngs heasgpeg spaw dory ther cadialidynanicoressufe-fisd beadng canrie ebdinkedc esd dhe sai d

sl eeve; . i st, proof al, .di t on f. i i rst
hrust - oy SeB eERRes Ry i 4 BAFR A0 oo TR veftite Bu BBoMR SR Bl 2 o
second t thalescedlynam ¢ pressure-fluid bearing and the disc space to prevent
a mst of the d.ubrij j | ui 0 i Ng,: QU: [ wnand a
centrifugal foé"g% tgé%bln@%s%eggégg)f%e gﬁg%ngwgrg gt(’:clghr '%&kﬁ”e‘?’@ﬁ%%"gﬁ@ﬁ?ﬁgféi‘geve.
25 6. A dybrivdtieg taid the bearipy issalwgys filledrveittkibe;lutaicatiag fluifl wisidh sobstantally
bracket ; t e o, sal. . nd having a coiled wire; 30
a sleeve ¥ Bet%‘té’?iaa{é‘? %énu%g@éjﬁteagﬁ%@c ds's;c?éd'ﬂ”s'ﬁ;?pt%ié\%}t%él ubricating fluid so as to
forma radial -dynam c-pressure-fluid bearing, said sleeve having first and

second engl. . | +0 said sl eeve and adapted to receive discs
t her eon %’%@%@E’pgggﬁ;ﬂf'éabr%g'{'hgsnagnet nounted to said hub and situated

opposite to sdiigl tisa orosgseeton of a motor used in a first exemplary embodiment of the

present invention.

Fig. 2 is an enlarged view of an upper portion of the motor used in the first
exemplary embodiment of the present invention.

Fig. 3 is an enlarged view of a lower portion of the motor used in the first
exemplary embodiment of the present invention.

Fig. 4 details the inside of a sleeve used in the first exemplary embodiment of the
present invention.

Fig. 5 details a thrust-dynamic-pressure-fluid bearing used in the first exemplary
of the present invention.

Fig. 6 is an enlarged view of a lower portion of a motor used in a second
exemplary embodiment of the present invention.

Fig. 7 is a cross section of a motor used in third exemplary embodiment of the
present invention.

Fig. 8 is an enlarged view of a lower portion of the motor used in the third
exemplary embodiment of the present invention.



1g 27 Novenber 2002 first and second thrust-dynam c-pressure-fluid bearings
respectively provided on said first and second end faces of said sleeve;, a
m.st proof seal disposed at | east one of between said first thrust-dynamc

pressure-fluid bearing and the disc space, and betwee id sec
thrust-dynamc 5 pressure-fluid beari Ircl%1 and the disc %@ V%"ib%%@@%m a

m-~st of the lubricating fluid fromflowi ng out to the disc space; and a
| abyrinth seal fornmed by a snmall cl earance between an i nner circunference

of said hub amg, ap igUAeErddkr BedTicH eoC R Fhotd dsbd aizkel -fohPtly - exRrspliang! €
device conprising: a bracket; a shaft fixed to said bracket; a stator core

mount ed émbedinteritrafchetprasentimwentien.coil ed wire; a sleeve rotatively

supported by said shaft via lubricating fluid so as to forma 15

radi al - dynami Figor B3 sigr & £ressd seetionngf aamoter cised hmvandifth rexemplargecond

end faces;, a,hub fi&g‘g to sajd sl eeve and adapted to receive discs thereon
r

in a di sembpdimentofithe preseRhMVeRfithed to said hub and situated opposite
to said statok. cqre; fi Q t hrust -dymam e-pressure-flui

beari ngs resgg}ﬁ’ﬁ@é??hp‘%@v%fgg‘gvi%sﬁ% PPE%’EP ﬁ&f@&‘ﬁ%%ﬁaﬁ“s&gé“% €said
sl eeve; ' Oﬂﬁﬁf [ ﬁﬂ% of between said first

t hrust - yngﬁ‘lec rlggiggirﬂgf we(?qt?zgr&?ﬁgeg%%ét e élwshi space, and between said
second thrustFiynagie pressss settivhdobefrinbtorditetlnén dh sgixthaggempldriyevent
a mst of the lubricating fluid fromflow ng out to the disc space; and a
nmount coémbodimantiof thespresielnt ankentiand coaxi al |y surroundi ng one of said

first 25 and second end faces of said sleeve. 8. A spjndle device
conprising: aFig.dddstan anlarged wieweef an upres Portier &f theanatortygediinddee

tount ed to,sai d bracket .and hayi a coiled wire; a sleeve rotatively
supporteﬁu‘ﬁg e§ﬁpd’1§Wa?‘Pb\9ahmFB%P?gh?ipﬁﬁs?r}ettﬁnaeggw&s to forma ]
radi al - dynam r Ml g- Ld  ng, i hgvi Y @la,ﬁ,econd
end faces; a gﬁ% ?lliilgdgt%ljoggi %ﬁzﬁ@e{(}g %ﬁgbg"&zﬁg‘é%ﬁr géc‘%%ﬂg g%{%%? t her eon
in a di sgméngofm@grmqhvgﬁﬂah_ed to said hub and situated opposite
to said stator core; 19 27 Novenber 2002 a thrust-dynam c-pressure-fluid
beari ng conpr Fignd5aisr at erogst seatidn rof ng miosgrossdd om ame eifhtdniegemplaty and
second end faces of said sleeve, and a fixed thrust ring fixed to said
shaft: agtbodiment of the present invention.

Fig. 16 is a cross section of a conventional motor.

Description of the Preferred Embodiments

Exemplary embodiments of the present invention are detailed
hereinafter by referring to the attached drawings.
(Exemplary Embodiment 1)

Fig. 1 is a cross section of a motor used in a first exemplary embodiment
of the present invention. Fig. 2 is an enlarged view of an upper portion of the
motor. Fig. 3 is an enlarged view of a lower portion of the motor. Fig. 4
details the inside of sleeve used in the first exemplary embodiment. Fig. 5
details the thrust-dynamic-pressure-fluid bearing used in the first exemplary
embodiment.

In Fig. 1 through Fig. 5, a shaft 1 is vertically fixed at the center of a
bracket 4, for which screw holes and protruded sections are provided so that
the bracket can be mounted to the disc driving apparatus. A core holder 12 is

also provided in the bracket 4. A stator core 11 of coiled wires is mounted on



a m st proof seal disposed in a space between said

_thrust-dynam c-pressure-fluid 5 bearing and the disc space to prevent a
mst of the lubricating fluid fromflow ng out to the disc space; wherein
said m st proof seal conprises a viscogus seal. 9. A spln | e devi

" conprising: 10 a bracket; a shaft fIXZd to said brackef? 8V§?Bﬁdﬁﬁgore
nmounted to said bracket and having a coiled wire; a sleeve rotatively
supported by said shaft via lubricating fluid so as to forma

radi al - dhaasiter pireumfevendeupfl theawradolder d2ss@dhat thei stotor core dhdissecond
end faces; 15_a hub fixed E ald sl eeve and adapted to receive discs

t her eon Sithatedopposifmbea cy el ﬁ&'@ﬁéﬂaﬁmﬁﬁw adarapw dedrantg. sit uat ed
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of the lubricating fluid fromflow ng out to the disc space; and an oil

pool di sqrsther dtcomeforencad of ather Jubh8 UsGrooves dMdas@iptovidedbimsideathe and
wherein said shaft is provided with a groove adjacent said oil pool. 25 10.

The spi rdleeval8yithe asow it eprodmeel dymangic presshee of dupricsting ﬂuld)}ﬁn@;tcr ew
screwed and er el sai d groove is fornmed.in said top, screw.
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bracket QhL, €ohLe t d.bra t an hav coi.l e, a
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fo m a rﬁ%h?ﬁ iniaargdg%@r essure-fluid bearing, sai d sI eeve having first and

second e 27 Novenber 2002 a hub fixed to said sl eeve and

adapted to .reogl the @bfé;eeﬁ@ﬁmslaevve Qlﬁfioﬁét@&@th.ﬁlét%ﬁg STROfigéd, it ed to
said hub and situate pposite to said stator core;
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pressure in the lubricating fluid. These grooves 18 can be provided on the
fixed thrust ring 7 instead of on the rotation thrust ring 8. On the lower end
face of sleeve 2, a rotation thrust ring 10 is fixed, and rotatively supported via
the lubricating fluid by a thrust ring 9 which is'fixed to an end portion of
bracket 4, thereby forming a thrust-dynamic-pressure-fluid bearing A2. The
rotation thrust ring 10 has grooves (similar to the grooves 18 of one rotation
thrust ring 8) which produce dynamic pressure in the lubricating fluid.
These grooves can be provided on fixed thrust ring 9 instead of on the thrust
ring 10.

On the upper side of the rotation thrust ring 8, a seal member 13 is
fixed to the sleeve 2 so as to sandwich the ring 8 between the seal member 13
and the sleeve 2. On the seal member 13, a tapered centrifugal force seal 16
and an oil pool 30 are provided. The inner circumference of hub 3 faces the
outer circumference of fixed thrust ring 7 via a small clearance 15. On the
inner circumference of hub 3, a viscous seal 14 is formed. The viscous seal 14

employs a screw to be rotated for drawing air in from the clean space 29.



the di sc space; wherein said m st proof seal conprises a magnetic fluid
~seal. 10 12. A spindle device conprising: a bracket; a shaft fixed to said
bracket; a stator core nmounted to said bracket and having a coiled wire; 15
a sleeve rotatively supported by sai ® shaft via lubricagijng flui oas to
- form a radial -dynam c-pressure-fluid bearing, said sleg%@°ﬁﬂv??ﬁ;apérst and
second end faces; a hub fixed to said sleeve and adapted to receive discs
thereon in a disc space a_rotor magnet nmounted to said hub and situated
opposite to & ®xemal @r of dthe; vascons ugealdpaanitbe pfallosying- stnvciutseandg
conpri si ng rota ri di sposed 2Q on onge ,of said first and second
ond' 1 coetanigmah pidk irm&sga CRPYe ProRiled gr@ningsiof atert; a
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of the E)E'Q%étﬁgtéo“&aftl glJvr‘é)E‘ g& thb repeaqyg & Wherdithe BB& Ere arhﬁkg .
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13. A smwdir@ thevikeaseagaahfic pessurbfRGdebéardng heofﬁerébyettﬂet RisPbEl thE acket ;
30 a stator core nounted to said bracket and havi ng a coiled wire; a sleeve
rot ati vduprisatipgifhad ibprecinted fedm splashinpintmtheglebhspdce@9as to form a
radi al - dynam c- pressure fluid bearing, said sleeve having first and_second
end faces; a Qmhelomeer cigcam @reﬁceeﬁéle@rre Zdaipnaged ge gad fareecsealner eon

(b 2 EBRio, AR eI o R koot e B R AR L,
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second en aces of “eal eeve reng fix sai d
Shhft; Fobatihg Reftdr, 38 babsPonethik rprméﬁpecewﬁsﬁ%enm%%xd is driven, the
thrust dynanrc pressure-fluid 5 bearing and the di sc space to preéevent a

m st of lubeichtingi ftwidi figws tovwdrd thendfhamiopressuredliidebatirbeg bpandiziagd a
| abyrinth seal conprising a snall clearance between an inner circunference

of said thedapet ahli u;daa the bibricatingBuisk issthivg pmexenmd from flawing ept.ndl e
device compr Iﬁcl)rng better e%t%ct the centrifugal force seal 21 is d13posed on the outer

circumference of the rotative sleeve 2.

The lower outer circumference of sleeve 2 faces the inner circumference
of core holder 12 via a.small clearance 20. Another viscous seal 19 is formed
on the lower outer circumference of sleeve 2. The viscous seal 19 employs a
screw that rotates to draw air in from the clean space 29 through the space
where the stator core 11 and rotor magnet 6 are disposed.

The above structure allows the centrifugal force seals 16 and 21 to
prevent liquid lubricating fluid from flowing out, and allows the viscous
seals 14 and 19 to prevent lubricating fluid mist from splashing out into the
clean space.

A small annular space is provided between the outer circumference of
the ring 10 and the inner circumference of core holder 12, whereby a surface
tension seal 24 is formed to provide an oil seal. Further, an oil pool 22 is
disposed on the core holder 12. These arrangements reinforce the prevention
of the flowing out of the lubricating fluid.

The lubricating fluid is filled into the radial-dynamic-pressure-fluid

bearings R1 and R2 as well as the thrust-dynamic-pressure-fluid bearings Al



a shaft fixed to said bracket; a stator core nounted to said bracket and
having a coiled wire; a sleeve rotatively supported by said shaft via
“lubpricating fluid so as to forma 15 radi al -dynami c-pressure-fluid bearing,
said sleeve having first and second egd faces; a hub fi'jrgd toDsr[rg' ﬁ%sl eeve

- and adapted to receive discs thereon in a disc space; XS 8 t
nmounted to said hub and situated opposite to said stator core; a

t hrust - dynam c-pressure-fluid bearing conprising a-rotary thrust ring
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to said stator core; 22 27 Novenber 2002 a magnetic shield panel  di sposed
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to said stator core; a magnetic shield panel disposed on an inner
circunference of said hub and facing said stator core; 15 a rotor franme

di sposed (ﬁ?cex&xg?a}ynﬁxe:{boﬁk&%ng?rence of said hub; and

Fig. 6 is an enlarged view of a lower portion of a motor used in the
second exemplary embodiment of the present invention. In Fig. 6, grooves
(not shown, but similar to the grooves 17 in Fig. 4) are provided inside the
sleeve 52. These grooves generate dynamic pressure through rotation. The
sleeve 52 is rotatively supported via the lubricating fluid by the fixed shaft 1,
thereby forming the radial-dynamic-pressure-fluid bearing R2. This
embodiment differs from the first exemplary embodiment only in the following
point: a tapered centrifugal force seal 25 has a larger taper angle than that in
the first exemplary embodiment. The tapered seal 25 is disposed as an oil
seal on the lower outer circumference of the sleeve 52. In the lower part of
sleeve 52, in particular, the fluid is subject to flowing out due to gravity. A
larger taper angle is thus preferably employed for the centrifugal force seal 25
to expand the space. This structure further assures the prevention of fluid

flow-out.

(Exemplary Embodiment 3)



an oil pool disposed at a boundary section between said nagnetic shield
panel and said rotor frame. .A S AA Ay. Ae. Ay. As. AY .A A
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Fig. 9 is a cross section of a motor used in the fourth exemplary

embodiment of the present invention.

This embodiment differs from the first exemplary embodiment in the
following points: On a bracket 104, an airtight seal 26 is disposed to seal the
screw holes and the like provided on the bracket 104. A small annular space
is provided between the inner circumference of hub 3 and the outer
circumference of bracket 104 whereby a labyrinth seal 27 is formed to provide
a mist seal.

In general, the labyrinth seal thus comprises a small clearance and an
expansion room, this small clearance ranges preferably 0.05-0.1lmm. Namely,
a room 28, where the rotor core 11 coiled by wires and the rotor magnet 6 are
disposed, is the expansion room, and the annular space between the hub 3 and
the bracket 104 is the small clearance.  Air flow energy is consumed in the

expansion room 28, and the air flow rate through the small clearance
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(Exemplary Embodiment 5)

Fig. 10 is a cross section of a motor used in the fifth exemplary
embodiment of the present invention. Fig. 11 is an enlarged view of an upper
portion of the motor.

In Figs. 10 and 11, a mount collar 212 is mounted to the inner center of
a bracket 204. A shaft 301 is vertically fixed at the center of the mount collar
212. On the bracket 204, protrusion sections and screw holes are provided to
mount the spindle device to the disc driving apparatus. On the outer
circumference of bracket 204, a stator core 211 of coiled wires is mounted to
face a rotor magnet 206 via a narrow clearance. )

Magnetic discs (not shown) are to be mounted on the outer
circumference of a hub 203. The cylindrical rotor magnet 206 is mounted to
the inner circumference of hub 203 via a cylindrical rotor frame 205. On the
inner circumference of hub 203, a magnetic shield panel 210 is mounted for
preventing leakage of magnetic flux. A sleeve 202 is mounted to another
inner circumference of hub 203. Grooves (not shown, but similar to grooves
17 in Fig. 4) are provided inside the sleeve 202 for generating dynamic
pressure in lubricating fluid through rotation. The sleeve 202 is rotatively
supported by the fixed shaft 301 via the lubricating fluid, and thereby forms
radial-dynamic-pressure-fluid bearings R201 and R202.

On the upper end of the fixed shaft 301, a thrust ring 207 is mounted to
a top screw 201 to be fixed so that the ring 207 can be kept coaxial with the
shaft 301. The fixed thrust ring 207 employs grooves on both sides for
generating dynamic pressure in the lubricating fluid. A thrust bearing A202
is formed and rotatively supported between the sleeve 202 and a lower face of
the fixed thrust ring 207 via the lubricating fluid. A rotation thrust ring 208
is mounted to the sleeve 202 above the thrust ring 207. A thrust-dynamic-
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&The_vigegusesral 213 is provided above the rotation thrust ring 208. A screw
is provided inside the member 209, and thereby forms the viscous seal 213.
The screw rotates to draw air in from the clean space 29 so that the viscous
seal 213 can prevent the lubricating fluid from splashing.

A small annular space 219 is formed between the sleeve 202 and the
fixed thrust ring 207, and is filled with the lubricating fluid, which is held by
surface tension. Further a small annular space 220 is_formed between the
outer circumference of top screw 201 and the inner circumference of rotation
thrust ring 208. The small space 220 is filled with the lubricating fluid,
which is held by surface tension.

This surface tension prevents the lubricating fluid from flowing out,
and further prevents the mist thereof from splashing above the rotation
thrust ring 208. The outer circumference of top screw 2101 can be that of
fixed shaft 301.

An oil pool 217 is disposed between the thrust ring 208 and the member
209 so that surplus fluid on the inner circumference of the ring 208 travels on
the surface of the ring 208 to the oil pool 217 due to centrifugal force. A
groove 218 facing the oil pool 217 is provided on the top screw 201. If
centrifugal force pushes the surplus fluid on the inner circumference of the
ring 208 to flow out, the groove 218 can prevent the flow from traveling to the
clean space 29. When the motor is kept upside down, the surplus fluid
travels along the top screw 201 and reaches the head thereof. If the motor is
driven in this attitude, the fluid will splash into the clean space; however, the
groove 218 can block the surplus fluid from travelling down to the head.

A tapered centrifugal force seal 225 is disposed on the lower outer
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circumference of sleeve 202; however, the flow is blocked by the centrifugal
force seal 225. If the surplus fluid still travels on the outer circumference of
sleeve 202 to flow out, the oil pool 221 can block the flow-out from the lower
part of sleeve 202. And yet, if the surplus fluid travels on the magnetic shield
panel 210 due to centrifugal force accompanied by rotation, the oil pool 226
can block the flow from flowing out to the clean space 29, A narrow clearance
can be provided to the oil pools 221 and 226 so that the lubricating fluid can be
held by surface tension even if the motor is repeatedly started and stopped.

The oil pools 221 and 226 are, in addition to other seals, preventive
measures against draining the fluid into the clean space 29, and these oil

pools further prevent the lubricating fluid from flowing out.

(Exemplary Embodiment 6)

Fig. 12 is a cross section of a motor used in the sixth exemplary
embodiment of the present invention. Fig. 13 is an enlarged view of an upper
portion of the motor. In Figs. 12 and 13, this embodiment differs from the
fifth exemplary embodiment in the following points: Above the rotation thfust
ring 208, a magnetic fluid seal holder 309 is fixed to the sleeve 202. A
magnetic fluid seal 314 is fixed to the holder 309, and the seal 314 holds
magnetic fluid 313 with magnetic force.

The magnetic fluid seal 314 comprises the following elements:

(a) a ring-shape magnet 315 having N and S poles on respective ends;

(b) ring-shape magnetic members 316 and 317 sandwiching the ring-
shape magnet 315; and
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(c) magnetic fluid 313.
The magnetic fluid seal 314 is formed by being encircled with these elements.

The in»a:gne'ﬁé. fluid 313, as shown in Fig. 13, completely clogs a small
clearance between the outer circumference of the top screw 201 and an end -
face of the magnetic member 316 opposife to the outer circumference. In this
case, the following magnetic path is formed. Magnetic flux produced by the
magnet 315 travels through the magnetic member 316, magnetic fluid 313
and top screw 201, and arrives at the magnet 315 again via a small clearance
between the outer circumference of the top screw 201 and an end face of the
magnetic member 317 opposite to the outer circumference. This magnetic
path can hold the magnetic fluid 313, whereby the mist of the lubricating fluid
is prevented from splashing out from the inner rim of ring 208 into the clean
space 29.

Because a room 318 formed by the seal 314 is substantially airtight, the
magnetic fluid 313 could possibly be blown out due to a temperature change or
a pressure difference. This possible blow-out can be avoided by the following
measures: (a) decreasing the capacity of the airtight room 318, and (b)
providing a small annular clearance 220 between the ring 208 and the top
screw 201 to obtain surface tension which can hold the lubricating fluid. The
height of the lubricating fluid surface thus changes, which balances pressures,
whereby the blow-out is avoided. The capacity of the airtight room 318 is
preferably less than a capacity enclosed by the inner circumference of the
rotation thrust ring and the outer circumference of the top screw. The top

screw can be incorporated into the fixed shaft.

(Exemplary Embodiment 7)

Fig. 14 is a cross section of a motor used in the seventh exemplary
embodiment of the present invention. In Fig. 14, on a bracket 304, an
airtight seal 222 is disposed to seal the screw holes and the like provided in

the bracket 304. A small annular space is provided between the inner
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circumference of hub 203 and the outer circumference of bracket 304 whereby
a labyrinth seal 223 is formed to provide a mist seal. In the same manner as
the fourth exempliry embodiment shows, an expansion room 224, where a
stator core 211 and a rotor magnet 206 are disposed, consumes air flow, and -
the air flow rate through the labyrinth seal decreases substantially, which

prevents the mist of lubricating fluid from splashing into the clean space 29.

(Exemplary Embodiment 8)

Fig. 15 is a cross section of a motor used in the eighth exemplary
embodiment of the present invention. In Fig. 15, this embodiment differs
from the seventh exemplary embodiment in the following point: A magnetic
fluid seal 314 is provided, which reinforces the preventive measures against

the splash-out of the mist fluid from above the motor.

According to the present invention, combinations of mist seals, oil seals
and oil pools can prevent the lubricating fluid from flowing out into the clean
space, whereby a reliable spindle device can be realized. The mist seal
prevents a mist of the lubricating fluid from splashing out, the oil seal
prohibits the lubricating fluid per se from flowing out, and the oil pool is a
measure to prevent surplus lubricating fluid from flowing out.

The spindle device of the present invention can be used not only in the
magnetic disc driving apparatus, but also other disc driving apparatuses for
optical discs, CD-ROMs, MDs, DVDs and others. Further, the spindle device
also can be used in other apparatuses, and therefore, the spindle device has a
great advantage in industrial applications.

Although illustrated and described herein with reference to certain
specific embodiments, the present invention is not limited to the details
shown. Rather, various modifications may be made in the details within the

scope and range of equivalents of the claims and without departing from the

spirit of the invention.
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a bracket;
5 a shaft fixed to said bracket;

a stator core mounted to said bracket and having a coiled wire;

a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;

a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

10 a rotor magnet mounted to said hub and situated opposite to said stator core;

first and second thrust-dynamic-pressure-fluid bearings respectively provided on

said first and second end faces of said sleeve; and

a mist proof seal disposed at least one of between said first thrust-dynamic-

pressure-fluid bearing and the disc space, and between said second thrust-dynamic-

15  pressure-fluid bearing and the disc space to prevent a mist of the lubricating fluid from

flowing out to the disc space;

wherein said mist proof seal comprises a viscous seal.

2, A spindle device comprising:
20 a bracket;
a shaft fixed to said bracket;

a stator core mounted to said bracket and having a coiled wire;

a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;

25 a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;

first and second thrust-dynamic-pressure-fluid bearings respectively provided on

said first and second end faces of said sleeve;

a mist proof seal disposed at least one of between said first thrust-dynamic-

30  pressure-fluid bearing and the disc space, and between said second thrust-dynamic-

pressure-fluid bearing and the disc space to prevent a mist of the lubricating fluid from

flowing out to the disc space; and

an oil proof seal disposed at least one of between said first thrust-dynamic-

pressure-fluid bearing and the disc space, and said second thrust-dynamic-pressure-fluid
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3. The spindle device as defined in Claim 2, wherein said oil proof seal comprises a

5 centrifugal force seal.

4, The spindle device as defined in Claim 2, wherein said mist proof seal comprises

a viscous seal and said oil proof seal comprises a centrifugal force seal.

10 S. A spindle device comprising:
a bracket;
a shaft fixed to said bracket;
a stator core mounted to said bracket and having a coiled wire;
a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

15  radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;

a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;

first and second thrust-dynamic-pressure-fluid bearings respectively provided on
said first and second end faces of said sleeve;

20 a mist proof seal disposed at least one of between said first thrust-dynamic-
pressure-fluid bearing and the disc space, and between said second thrust-dynamic-
pressure-fluid bearing and the disc space to prevent a mist of the lubricating fluid from
flowing out to the disc space; and

a centrifugal force seal disposed on an outer circumference of said sleeve.

25
6. A spindle device comprising:
a bracket;
a shaft fixed to said bracket;
a stator core mounted to said bracket and having a coiled wire;
30 a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;
a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;
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a mist proof seal disposed at least one of between said first thrust-dynamic-
pressure-fluid bearing and the disc space, and between said second thrust-dynamic-
5  pressure-fluid bearing and the disc space to prevent a mist of the lubricating fluid from
flowing out to the disc space; and
a labyrinth seal formed by a small clearance between an inner circumference of

said hub and an outer circumference of said bracket.

10 7. A spindle device comprising:
a bracket;
a shaft fixed to said bracket;
a stator core mounted to said bracket and having a coiled wire;
a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

15  radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;

a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;

first and second thrust-dynamic-pressure-fluid bearings respectively provided on
said first and second end faces of said sleeve;

20 a mist proof seal disposed at least one of between said first thrust-dynamic-
pressure-fluid bearing and the disc space, and between said second thrust-dynamic-
pressure-fluid bearing and the disc space to prevent a mist of the lubricating fluid from
flowing out to the disc space; and

a mount collar fixed to said bracket and coaxially surrounding one of said first

25  and second end faces of said sleeve.

8. A spindle device comprising:
a bracket;
a shaft fixed to said bracket;
30 a stator core mounted to said bracket and having a coiled wire;
a sleeve rotatively supported by said shaft via lubricating fluid so as to form a
radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;
a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;



10 10 ; 109&' () - AdEbC 10 ! cS10%& ()-Y 10%& ()-1 T109%&' ()-y109%&' ()-"109& ()-
_ @10% ()-1gnudEbC 10 !c 10%& ()-S"'10%& ()-s10%& ()- S10%& ()- 9109%& ()-

109 ()-gs! 5dEbC 10 ! cF( 10%& ()-& 10% ()-S %t10%& ()-y#10%& ()-! 10%& ()-
@L10%: ()-5"fdEDC 10 !c3 10%& ()-" 010%()- . ! 10%& ()- S& 0%&'() S SE10%& () -
" )S109%&’ ()-FdYNC 10 !'c 10 10 10: 109%& ()- - f109%& ()- y8Z2dPsevembeg2002

}g‘i/@gﬂ'(yé‘ ) - : )S i(l)%@'( § Pnrulé’d 1&-%rés§m¥-¥ﬁ{a%éa}m@céﬁlﬁﬂsﬁ& -l rota%;Oﬁ@uét ¥k dip¥ded() - |
on one of sa1d ﬁrst and second end faces of said sleeve, and a fixed thrust ring fixed to
said shaft; and
a mist proof seal disposed in a space between said thrust-dynamic-pressure-fluid
5  bearing and the disc space to prevent a mist of the lubricating fluid from flowing out to
the disc space;

wherein said mist proof seal comprises a viscous seal.

9. A spindle device comprising:

10 a bracket;

a shaft fixed to said bracket;

a stator core mounted to said bracket and having a coiled wire;

a sleeve rotatively supported by said shaft via lubricating fluid so as to form a
radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;

15 a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;

a thrust-dynamic-pressure-fluid bearing comprising a rotary thrust ring disposed
on one of said first and second end faces of said sleeve, and a fixed thrust ring fixed to
said shaft;

20 a mist proof seal disposed in a space between said thrust-dynamic-pressure-fluid
bearing and the disc space to prevent a mist of the lubricating fluid from flowing out to
the disc space; and

an oil pool disposed between said rotary thrust ring and said viscous seal, and

wherein said shaft is provided with a groove adjacent said oil pool.

25
10.  The spindle device as defined in Claim 9, further comprising a top screw screwed
to said shaft, and wherein said groove is formed in said top screw.
11. A spindle device comprising:

30 a bracket;

a shaft fixed to said bracket;
a stator core mounted to said bracket and having a coiled wire;
a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;
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a rotor magnet mounted to said hub and situated opposite to said stator core;
a thrust-dynamic-pressure-fluid bearing comprising a rotary thrust ring disposed
on one of said first and second end faces of said sleeve, and a fixed thrust ring fixed to
5 said shaft; and
a mist proof seal disposed in a space between said thrust-dynamic-pressure-fluid
bearing and the disc space to prevent a mist of the lubricating fluid from flowing out to
the disc space;

wherein said mist proof seal comprises a magnetic fluid seal.

10
12. A spindle device comprising:
a bracket;
a shaft fixed to said bracket;
a stator core mounted to said bracket and having a coiled wire;
15 a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;

a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;

a thrust-dynamic-pressure-fluid bearing comprising a rotary thrust ring disposed

20  on one of said first and second end faces of said sleeve, and a fixed thrust ring fixed to

said shaft;

a mist proof seal disposed in a space between said thrust-dynamic-pressure-fluid
bearing and the disc space to prevent a mist of the lubricating fluid from flowing out to
the disc space; and

25 a centrifugal force seal disposed on an outer circumference of said sleeve.

13. A spindle device comprising:
a bracket;
a shaft fixed to said bracket;
30 a stator core mounted to said bracket and having a coiled wire;
a sleeve rotatively supported by said shaft via lubricating fluid so as to form a
radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;
a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;
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on one of said first and second end aces of sa1d sleeve and a fixed thrust ring fixed to
said shaft;

a mist proof seal disposed in a space between said thrust-dynamic-pressure-fluid
bearing and the disc space to prevent a mist of the lubricating fluid from flowing out to
the disc space; and

a labyrinth seal comprising a small clearance between an inner circumference of

said hub and an outer circumference of said bracket.

14. A spindle device comprising:

a bracket;

a shaft fixed to said bracket;

a stator core mounted to said bracket and having a coiled wire;

a sleeve rotatively supported by said shaft via lubricating fluid so as to form a
radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;

a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;

a thrust-dynamic-pressure-fluid bearing comprising a rotary thrust ring disposed
on one of said first and second end faces of said sleeve, and a fixed thrust ring fixed to
said shaft;

a mist proof seal disposed in a space between said thrust-dynamic-pressure-fluid
bearing and the disc space to prevent a mist of the lubricating fluid from flowing out to
the disc space; and

a mount collar fixed to said bracket and coaxially surrounding one of said first

and second end faces of said sleeve.

15. A spindle device comprising:
a bracket;
a shaft fixed to said bracket;
a stator core mounted to said bracket and having a coiled wire;
a sleeve rotatively supported by said shaft via lubricating fluid so as to form a
radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;
a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;

a rotor magnet mounted to said hub and situated opposite to said stator core;

10
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an oil pool disposed between said sleeve and said magnetic shield panel.

5 16. A spindle device comprising:

a bracket;
a shaft fixed to said bracket;
a stator core mounted to said bracket and having a coiled wire;
a sleeve rotatively supported by said shaft via lubricating fluid so as to form a

10  radial-dynamic-pressure-fluid bearing, said sleeve having first and second end faces;
a hub fixed to said sleeve and adapted to receive discs thereon in a disc space;
a rotor magnet mounted to said hub and situated opposite to said stator core;
a magnetic shield panel disposed on an inner circumference of said hub and

facing said stator core;
15 a rotor frame disposed on the inner circumference of said hub; and

an oil pool disposed at a boundary section between said magnetic shield panel and

said rotor frame.



