FIELD OF THE INVENTION
; } ~e3ekhT(6DTKQ) 11 February 2004 SPECI FI CATI ON FLUI D BEARI NG EQUI PVENT

FIELD OF THE | NViENE @N-diener eaoehtlibrhetdlantd£lebes EQuadf beiadibeari ng
equi pnent for use in an office automation system and an audi o vi sual

system @EhulERdNVENTF Q& ¥hdaRedirifiGes Gl tuRat SoAr Sygerar aldd difeshdio-
rotary head Cylinders for tabletop VIRs and canera-incorporated VIRs, in
pol ygon g¢anner w.for laser copiers, and in recording nediumrotation
drivers for floppy di sk devices and hard di sk devices. Specifically, the
hanp di sk devi ces have hi gher nenory capacities and hi gher data transfer
speeds. This requires a disk rotating device for use in a recording

apparatu ' of hi gh-speed and hi gh-precision
BAGKaROuNr, XAF° 4 MAERIZOR

rotation. IS e aring equi pment as disclosed in U'S

00 Shol Ui BB ot bREALY BB APy Bpchegl Sty
6 and 7., 108 ELY:Q 64 1 19 S04 POEBL b%%hg@%ﬁEE&H@%AQEHEXrﬁorated VTRS,
in polygon scanner motors for laser copiers, and in recording
medium rotation drivers for floppy disk devices and hard disk
devices.
Specifically, the hard disk devices have higher memory
capacities and higher data transfer speeds. This requires a
) disk rotating device for use in a recording apparatus of this
type to be capable of high-speed and high-precision rotation.
To this end, a fluid bearing equipment as disclosed in
U.S. Patent No. 5,504,637 is used for a rotary main shaft of
the recording apparatus.

The fluid bearing equipment has a construction as

shown in Figs. 6 and 7.

The fluid bearing equipment includes a stationary




Dynamic pressure generating grooves 6 are provided in
11 February 2004 Shaft 1"and a rotary sl eeve supported around the

stationahy $Naldr Jcid:@(].lfrgﬁéféﬁx?ﬂé‘i]}’lpéﬁfﬂonl J¥ESc e N OXE (Bhaepdshired 1t A m

| ower casing 3. Aar s 4 are tted around the rotary slTeeve 2. Dynam c

pressur e ,0enghahi g 4 Oc%ﬁa;ﬁg? 2pPeBEAIGrdl AL A S6r £166U5T BEehC

portion of thé stationar Inar | -si de” dynam c pressure

gener at! 5 QLY RS AL 60 D51 AR e AL ST 41 dogadathe rotary

sl eeve 2. ationary I's attached. to a distal end of the

stalonary shal 10y a0, Prol.80c 53l b8 §93IPGeldhat el ca 81 62

portion 7 threaded W't stat’ionar e rotary sleeve 2 %as a

pl at ;sgé:ﬁgf %%2%*%8 e &%%%2%@%%%%??&8%nvl“é"ﬁ*éﬁﬁﬁiﬁsﬁ“%@%{ RGN
(i o er i Ba P o atart VRS R C 4Pkt BPEBACER, WL dle, PLRongry T

rotary thé”%% ﬁlate 12 is fixed to the rotary sleeve 2 by a screw 13. In a
t hrust - sFQ8 ynam c pressure generating portion 14 defined by the recessed

portion 10 of the rotary sleeve 2 e stationary thrust .plate,9 .
rotary thrust pIﬁPE f??%ﬁ%ﬁﬁ%%?%ﬁeig%?% 3eﬁ8F5?¥ﬁ& 89(%%3?]%? &@Qg}%gﬁ
provided,in upper, and | ower faces of the_stationary thrust, pl . Th

t hr ust - s?ﬂeaﬁgﬁﬁﬁﬁélﬂneé‘%‘&lb %b"ﬁe?%??ﬁanﬁﬁ?"t i bﬁuffyz?r?‘(iﬂi%eg 2 aﬂlilg%%-i"ﬁgr y
2004 radi al -si de dynam c pressure eneratinﬁ grtiq;-%ﬁﬁre fiIIe€ with a

| ubri cat PhgtREUFBCCRSELERAT LN hY 1T YiT§ §3 JeFL56hPH PrTiRY end
portion of the stationary shaft 1 on the |ower casigg%&. A nqgne£118 I S
provi dedtBrugh PhAse didr Skt AT ot stFPaCENELT: Re :?'fr‘i/ hetavel X5s2
opposing to the stator wnding 17. The extension sh%ft 8 is fixed to an
upper cadifgeterpgreat@Tewmn the (Pter ufdapeserng e dnS et g t he
aforesaid construction, the hard disks 4 are_rotated at a high speed via
the' rot afjatteBve Thenretagy &hrprecPbafrndd Bétﬁééﬁ%tﬁPIQﬁaﬂr t’T%g 3
and the upper casing 19 upon energization of the stator winding 17. The
rot ati onSbeeY@elr b¥apy s§it@a/d - about the stationary shaft |.punps the
lubricating fluid so that the rotary sleeve 2 can nmintain non-contact
rotation. The dyFanhctprassosddfedsani BFedFe5e 198853 NG FAHARR - si de
dynani c pressure generating portion 14, though no specific explanation is
gi ven t hkt edefined. By Rieemecs sy mtg@ne?al p¥ ﬁgﬁer&ﬂ'-aé-'ri’r FREHENt2 as

di scl osed in Japanese Exam ned Patent Publication No. 59-45844 (1982&2 Mor e
speci fi celté ystahodananithrwsds pirat gcherndi hhegrosesy AhausitoRlake as?
herringbone grooves 22 arranged circunferentially of the stationary thrust
pl ate 9 dpnahbenpresbuge fenkratienRJroerenglapi d6sase PreVHelad righone

grooves is located in a 3 11 February 2004
upper and lower faces of the stationary thrust plate 9. The

thrust-side dynamic pressure generating portion 14 and the

2




radi al |y TAIREE 18sifi BROSLdEM Fhiafs 1 i0%% GLREHIESFPAESM e HHRERSE I RF
portion. However, the aforeiaid arraqgenent hgﬁ th foU(mg ngk drappacKThThe
fluid bedhFRRFPnEhEeYr £hidS QRRCSIRT cHPi SP8aSpEERTs S gtY speed The
rotation and has an open portion on, the upper side of the thrust-side
dynanic|ﬂ%%ﬁﬁﬁ%?@e%QF§FiEglﬁoﬁﬁﬁﬁﬁ ?Rﬁqgf%PP?BnFQS&HFQ§3 et i 55 h
that the lubricating fluid is liable to | eak out of the thrust-side dynamc
pressure fenerating portion due to various causes such as thermal expansion
of the lubricating fluid or bubbles (air) in the lubricat{ng fluid whjch
may 'occur when t He ttdipef buidePERATERG @INIRREN PR Y 4RE Fb?e?fﬁiﬁﬁﬂ} se 0z
when the equipnent is used in a high tenperature environnent,, and a ]
vari at i ocanstmctieunt the hpsd disketd mES 1XPE2ERer §8d 8 REGN FPSSHI PRt
by a dispenser (i.e., an excess of the charged lubricating fluid). It is

t her ef or 6hen witjaxy icevie pradedt sedlad iTpRTe Pebinae ReLMEeER B i ng
equi pment which is free fromlockup or seizure of a bearing which may occur
due to a ldsfériaaminef3 aahdbtheavippgrf [QAinheh? t BROBERBAFAR AL Bp&Hat ed
at a high rotation speed in a high tenperature environnent, or to at | east
provi de aheseftdtcat teimdingelfe the prior art. 4 11 February 2D04 -5
SUMWMARY OF THE | NVENTI ON The present invention provides a fluid bearing
device 5 conprisifig motdtioonafytbhafrotiaay sgeevs okiapPuenthei xed to a
casing; a rotary sleeve supported rotatably about the stationary shaft and
havi ng amtepsomEaryt i sina Pr oVi getpaditheednboriecatnnd 0f thddesp thagsddE ation
with a distal end of the stationary shaft, the open portion having a

di anet er rgiteatyers Idwre a2 dcanemed nefinhecsi-atdrdradly shbdtionhe rotary sl eeve
havi ng an outer circunference to which a | oad nenber is attached; a
stationary thrustrhe alynafia pieksabepeeheviatg ray dradvesighSholé an the
center and attached to the distal end of the stationary shaft) the

st at i onarhridytididd alenffytngrasboawer gemes apipos gubtbianbdét, othofaghha@copen
portion of the rotary sleeve and an outer circunferential surface opposed
Eo an inggbdgﬂmangggggﬁéaioﬁuigaqev@h tthereien jpordi dn; P&0enh ext ensi on
shaft having a proxinmal end threaded with the distal end of the stationary
shaft ther el fg3d gdher st oy i RAREY ahhaustarpjeaient cas hdisthosedaiy shaft;
and a rotary thrust plate of a disk shape fitted in the open portion of the
rotary siyagwus el fiauhitedt phtEnterigl izadd drihnmigefrod 284 hr ougB4YhI ch the
extensi on Shaft extends, wherein a dynam c pressure generating groove is
provi dedyigh &2 g i £ OPy dYPRET @yREAS SUDE el dltderie Pt ihgngdebiveedalre an
outer circunferential portion of ¥he stationary shaft and an inner

circunt e?%%@i%'edp%rst |0 n o 688! ?_E'OBQEQ hor iRd Aydd ¢hecuntery¥nsierye,

wher ei n ynam ¢ pressure generafing groove is provided in a thrust-side

dynam c preqgy &+ PO RPhEEOB1deEi B8&s shown in Fig. 8. A line

23 linking apices of the herringbone grooves is located in a

3




However, the aforesaid arrangement has the following

11 February 2095 -6 by the stationary thrust plate, the inner

ci r cunf er eftfaPask  ace of the open portion of the rotary sleeve and faces
of the rotary sleeve opposed to the stationary thrust plate, wherein the
radi al - si de dynam ¢hfr dd8dfe bgeFdngt ieguipPment iah it ttkee hrwsiclsi de
dynam c pressure generating portion are filled with a lubricating fluid,
wher ei n t h@PBEEOWERS EigPessiesd Totasiias jand has an open portion on the
d2(d4-d2)>d|% d3-d|)-g32-g3)} wherein dl is an diameter of a .

r ot ary-t hr H8PSEi §&980 Ofo FNrOA NEH SERS 166 (YD ARIGe RFAREHIE [Hananatdng
generating ﬁg%tion, d% IS ﬁg outer diameter of the stationary thrust plate,
d3 is a di BREFEPT6f SHEABRFNARPEr 8s DiaV§eAEFEESg SHGHt ith@tofthehe dynami ¢

' L d in _the t st-si de d '
Generat | ng RaF EFBR aRaE T Aa Pat BROLANED GEARGPBE GF TRE GAENSpOFRen of
~th t : Feb 004 7 _Th (O ti furth
provi dee. 20TMERHE rne PRyt S SR RE R ERRF: BrrpioR BGF: fosraFYBRay GRuRRPL SHAM ng
b | Ng. t ' haft.theret d at | t
Fi xed ond Shd Soratary R E 8 PR AT Bt G kit “ERb e PhePupaEfSnaRy)

shaft, ad NsTiTacol rgcat i [ e n the stationary shaft and
t he rot ar;a/msﬁ%e%/ce)l for n%tnico t%%?ldr (%Itélrgrﬁlﬁeége%g Wi nlbh?\h%?r%?%r?ﬁ3r?he

stati onarloshald fiasaStald A WY AlaLe) (2) dheatany, sl eeve has a

recessed portion defined by faces thereof oppo o ‘upper and | ower faces

and an OUledfuiPrietitlity Qddlind W A YlerdpAlAld ANAMIANAINL R G 1S (3)
a dynam c pressure generating groove is in a radia side ynarfi ¢ pressure
gener at i ngapakitiion def ithed albudit Ot GheCiuBHTERAH] 31 AW UL Qs 118 o
stationary shaft and an inner circunferential porti'on of a center hole
formed in thlec eqatigmens! &eve, d26pehsedyNAMet ,PREAS TR SCRST AHeNG HGLAQKeS are
In a thrustside dynam c pressure generating portion defined by the
st ati onar yubltiast iplgatt@udaad .an end surface of the recessed portion of the
rotary sleeve and the faces of the rotary sl eeve opposed to the stationary
thrust plate, 25 %)ishehenedfatesadecHysani 6f ptReSPresgRNelabeNgiHOrLtbon
and the thrust-side dynam c pressure generating portion are filled with the
| ubricatipgovideda &lmidi bearpngsegntpmentrahioy perfrea ofohhecd¥hgnbe
pressure generating groove in the thrust-side dynam c pressure generating
portion i8e8guceosératbeahbnguekicki meynderencéueftbhe sébidDaacy dhralst
plate than a radially mddle position of the thrust-side

‘lubricating fluid when the equipment is operated at a high

rotation speed in a high temperature environment, or to at

least provide a usgeful alternative to the priof art.




comprising:

11 February 2004 0_seyhedh&rPr ehadke. ang{At hNG RALNON, hhe fiRiist s a
portion and radi al portion being i ndependent from each other, and (6)

d22-d3° is appridratel y equal to d32-d12 wherein dl is an |nner di anet er

of a rotary-thrust- §ggglrgogﬁgggeogu%$§ﬁ,§ cgerg_r%,fsg%-% Eﬁ%{ LPIEI]YL Fa/te

generating portion, an oufer | onary thrust

and d3 is a ditarfit and)fhaw'mgraahrrmmemr stzs:u:ri@rgepm\a:tdeft@; @@]aq:emt obné henci
dynam c pges neratjn oove prOV| ded |n t he W ustsh nam c
pressure g(gnzclrﬂaetrleﬁg ﬁ&rt?so%ogll Wt h"aiodi Fecs acec%rd?hg F‘ %3%588955’
descri bed armamgenenﬂuelapbuppmutf&nzhaezﬂé a ndianmecan hkeepteventeth Wai ch

may ot herw se .occur du a deficiency o he lubricating fluid when the
eqﬁl prent i s OFEFALEd © gt't ‘%’ ﬁa‘i?so?ﬁ%t F‘Bﬁ Spedds nr%\t?ﬁ}ghs}%??ﬁ%raﬁm%g

envi ronnent . ahn oae@kh@ir@&as@i»e@éet@@ WHMANE Qbad hRnddrS iRr Q¥kdedea; not or
enploying the fluid bearing device as descrlbed above. 20 11 February

2004 BRI EF DESCRI PTISOR PR DRAVMRES REidfe 1°fs & Sdél opadrsi dpving "a

'||UStratl'Sngtﬁrfbhghdhgﬁé‘réE'gJ.@QUI:QH@@{‘ ARE0LHLAGNLS DOeLrEDAdLIENt0f Lhe
present invention; Fig. 2 is an enlarged view illustrating nmajor portions

of the fl ui dtbéarsltﬁgléqléifb’nﬁhafc‘;f' ttiee erbadi PRATY FhyusB ipsagm ddvidmgedk

Vi ew | 'nL“St "3LLBY FALL" PN SO ot BRLELW GPeRL NELEAUIRTRIEAOT £ e
rotary sleeve and an outer circumferential surface opposed

to an inner circumferential surface of the open portion;

20 an extension shaft having a proximal end threaded with
the distal end of the .stationary shaft thereby fixing the
stationary thrust plate to the staticnary shaft; and

a rotary thrust plate of a disk shape fitted in the cpen
portion of the rotary sleeve and having at its center a

25 through-hole through which the extension shaft extends,
wherein a dynamic pressure generating groove is preovided
in a radial-side dynamic pressure generating poertion defined
by an outer circumferential porticn of the staticnary shaft
and an inner circumferentizl portion of a center hele formed

30 in the rotary sleeve,

wherein a dynamic pressure generating groove is provided

in a thrust-side dynamic pressure generating portion defined




5 portion and the thrust-side dynamic pressure generating
Fig. 4 is a graph showing.a.relatjon_of a thrust spacing of a gap versus a
shock resi stg:r?crglggcgfai %éi‘fsgtﬁékgn%o%?%ﬁ‘?tﬂ%s. 5 ) to 5(c) are plan
views and secti ongheveew théusdl bdbwngy hetgraghione igr eavvasfpeavi ded in a
stationary thrust plate accordin o, the enhadinent; Fig. 6 is a sectional
view of a convent Pgﬁaﬁ'f? h?%lgé%-?T%) 'e_Eﬂﬁ'pﬁ?é t; Fig. 7 is an enlarged view
i ['lustrating nmaj oghpeethong:of i head | Wi thrkaad N requl PRt ot cRigst 651 88d
Fig. 8 is a plan viewillustrating herringbone grooves provided in a conmon
stati onarlf t BPES§ECPI aPE. BESCRFPTEEN- SFITHEIEVBUDF VERTS BRUERDOEPABREC BRIt he
present invepti-pRoM | lgoherei paf tpr die despdddedop ther efenence B3sr 1
to 5. 9 11" February 2004 Fig. 1 shows a fluid bearing equipnent for use
in a hard di phatdevi ¢&8 Thi @ fdldnebsar ofg 2qoapAwan irrddsurst regmerasing

havi ng a con | 0N .S t . statiopar haft _i upported at it
opposite endg&gﬁ%ht %éf gtckgetio a?@lghg%fegﬁg#b%e%g%tait 5§er ré’.OV‘Fhepﬁcf‘ﬁli%d _
beari ng equi premthes hdwnudor Hidge  dyiasi supstéasttral bgnthetsage peanibhucindn
as the cq vegg‘i onal__ong_sho 7 with sone s i fi

He;

i Fi . .0 d i
ther cof B8 n8 dift dFontoiTh CABREEET giF od Poc STRBheRTEC HaY i AE [PEe AR ons

are denot ed byetvke reference characters.




5 screwing an extension shaft thereto and at least one fixed
Referring to Fi%. 1,.a proximal end of the statiogar shaft_1 is fixed to a
| ower casing &'y H'EcrrewF2TK sEatedfar FUPRPESES I é?EaQaIP%Yf | XMk o Bhe
distal end ofstdwi siati onaarshafdaalbdus anextang on shaftrSandd i tfpdign
arotary sleeve 2. The rotary sleeve 2 has a _recessed portion 10 which is
defined by fadetevasierdst dpplosetprxy shakt and Gppercoracys sdngveutfmr non-
circunferenti@al, S ace 10fi hhenstatkenacy thrust plate 9. A radial -side
dynam c pressure generating portion 5 is defined between the stationary
shaft 1 ah® the robargisl dévetRe shdticnhryisshaftdialy rrandwapressw e hrust
generating pq;ltajt%n 14 is defined between the stationary thrust plate 9 and
the recessed “porti‘on 10 and provi ded on one side of the radial-side dynanic
pressure generati rg)pohei enptdryDpierve paessurecgesedaportgibf deflinkdbiyary
2004 grooves are | rovi ded _on ary otuter circu etentia gortiog of the
stationary sHaft "1 T CRE PRECI S sitde ‘WATEN ¥ Dr e¥8Tr ef Jehdr 2P n§ p&HEEdn
5. Dynami c pressum€egenci ali 80rg4oeves dive aithdipraireg prvisdegliateypper and
| ower facgss, resp?cgiveli, of the stationary thrust plate 9 in the _

t hrust - si te dynani'¢’ p? eSEUF B Ge? 31y ForTH0 " 9XPPF ¢ d&d ifhat Tefdal-
stationary thidst aphahec9pkassarbhibekness:ihgapdrt henrecessed perLhosudlhas
a height DL as showm in Fig. 2, a radial spacing Dd of a gap at an open
end of the tRAGSENSPBERBYHANPer bteRsaf etlh@netationpporshaht 1andsee Fnger3s)
is set as sabhstyhPgrdheid D! WG, expiressi 08en > Mile rdrn@dl UBLI C@hLNY
fluid 21 is filled in the radial-side dynam c pressure generating porfion 5
and the thrusPcatrdestseiesn c pressure generating. portion 14. The

| ubricatiyg fluid I ei | Qt ! a % of an
ester oi Izrbwi th th(elgfe%g}grﬁncg ﬂr%o%%%g%eéaégﬁggﬁg%gg%&%gﬁlésagfnéniegag “.Tgéro/ll“#'an
ol efin, a hydideardyoranirc t prelsskes Thensuif o trengiiam ofefheebubby catheg
fluidis adjg gtegm;lpr\;Stg%E/.gm ga% Z%Qd. é[nn a gag bgtweenft he rotary sl eeve
2 and the statfonary shafi"i" of*thE I°oWer™'si @& of “t ha“F adital=%i de® c
pressure genpoatidy porttten botar¥i Glekvet hendt ahkofardesshaf t thehasotary

t aper ed portifn | a havi ng, a di aneter I|cl;[r‘i>§grglressivelgl decreasing toward the

proxi mal endStHEYedEPETE £P thEl SESG yY2PBAUSS g3t ®n of the rotary

sl eeve 22forned i(x)asseciaddan Wide thgdrergd Lo1d Q@ Lfi dhSortion
stationary shaft 1 has a larger inner dianmeter than the inner dianmeter of a
portion of t#edrbearyrshekveldef ¥nafi€oLrRESHAHEI aEnsrasingnasrtipnessiy e
generating p i : u h T g fHLuid 1s n | | owed. _i_nt

space defi ne%[ le%HJvegqnlt}ﬂe%ha%e?edﬁ%oéaftﬁg{rgl gflél d?he%stg&ﬁ%ﬁrlé%y g:ﬁjée tS(Bl and
the | arger igsrETradiiaeerertiont icdn Gfe dhmamdicapr esseeee 2raue ttiagt keoswref ace
tension of t ri i f.l.ui d, . The. rotary_sleeve 2 is.conposed. of a
copper al | oyﬂgr‘:g‘t—ﬁ? atl%ﬁﬁﬁsﬁgﬁlgllél o@’,“%ﬁlcf; ag%éﬁgﬁac gsetneeé-laiﬁlngt PO 18

i nter posg@dl hetoseen ddietheot auy el eavrehfandnaenaghet nel Bst gt i sHppy €$5iraB tof
magnetic | ea age. Wth this grrfg}?errent, upon energi zation of a stator

wi ndi ng 17, § dFRER 2 aFadtol hY e 524018 RO SRV a Ahe EREVEFySEEEeve
2 in a sealed environnment S defined between the | ower casing 3 and an upper
casing 19. The rotary sleeve 2 is rotated about the stationary shaft 1,
whereby the lubricating fluid is punped to cause the rotary sleeve 2 to

mai ntai n noncontact rotation. It was confirnmed that, where a spacing

bet ween an upper face of the stationary thrust plate 9 and a | ower face of
arotary thrust plate 12 in the thrust-side dynam c pressure generating
portion 14 during rotation is 5Nm and a spaci ng between a | ower face of the
stationary thrust plate 9




5 thrust-side dynamic pressure generating portion, is an
12 11 Febryay 004 and C f y. sl e ose reto |s
| Oum the opt|nué?ﬁgﬂ?ornéﬁdéélghgngﬁggéog%%? t%g%%¥pﬁ%§§%£ as $$
=t + | 5um F@hammlemve:r@nthef malRdoknr gxiestsanee g/dﬁdfrartesigaqboftolcﬁrheof hrtwﬁ
direction, it, nma referred that the spacin er. However, it Was
found t hat { FYTERAE M IRmng | SHRETHT Y BLORRR, BTOUACEF 1o FOFI GRrHg -
expressi on i pigenghdemnati ppedburel dabétat Infpdacdd cal finishing accuracy.

1 DL mt 10 + | Opm Further, the spacing has an upper limt as expressed by the
fol | ow ng-expression fn consideration of an allowable range for an intended

500G shock resistgagg. Bhbodimén88PMudbgreigse, cbhe gkl O%BV@ raeg‘ér%e&he
spacing is expressed as follows: DL =t + IONmto 30y~-m Fig. 4 shows

measur ement PEZAPESTRRE chlPAEMBAPEG: e irarst iA$nhi PRI t Gren sb‘acpﬁgvem‘-sds
the shock reghstancgs., aﬁf‘héﬂ%éé‘t e&qﬁﬁ- shogk resi gt a'&%‘%lceﬁ’éﬁh ﬁO‘A@hgd

in a practically accept e range wthout an increase In't I ng
- accuracy, theéukrioanbhe £angéd @hemhe:l'sma@cwtgomesntexpsessedaaedf (alt:l ashidgh =

t o+ 20pmyiso 4geem Seatierhnd,of g |HALSAL0Y Lhid framthe open end

In another aspect of the invention, there is provided a

motor employing the fluid bearing device as described above.

20




of the thf"ﬂg{epgil él;dynam' C pressure generating portion to the 13 11

February 2004 out §i.de \yafiscg%cl&%g[%‘%%%vﬁ_ﬁg gg_q&@?{%{gﬂ%ﬁnéﬂg SP&st Ddns

bet ween t he upper f-8ce “of %t 1fe rust |'ower face
f th t th t. plate .12 bei t ] [ DL =1t
2| Shim bePhgtRh: ek SoA g (FeL AR PaN O She e R PSS the

d bei .to LL5um whi ch ts. . ' ing, fluid f :
Fow ng i nfo The 54 by i SLAEE YERs bhof LERE T abr L 1875 Herg:

used, as sho in.Fi,g. . 3. As a result o fluid scatter] was observed. It
was ¥ oundofh*\gget E&u& A R aﬁ%‘élB‘f'éPﬁeorfa #’ﬁ e@%’é’c‘ﬁ#ﬁ;&%ﬂ is as fol | ows:
~d > DL - t The dynam c pressure generatin rooye 15 praqvid ..t he upper
face of the statiBhdrydt Afus %aé’tg’b é“?‘ﬁl?gegt ﬁ?é?ttg‘loéle o%r?afnt%cflg?%ssure
generating portion 14 is conprised of herringhone _grooves 22.

ci r cunf er 8ReFaRPy Odr o FGEY VAL Hovh ?}ﬁoﬁ[‘g.’:e f‘sﬁ'ﬁd’%f ﬁ%%"&%”f? kS n§ Epi ces
of the herringbone grooves 22 is |ocated closer to the outer circunference
of the st@MPBRAMENLtirust plate 9 than the radially middl e position of the

t hrust-side dynam ¢ pressure generating portion, The |line 23 |inking the
api ces of the herFif@g§hoRéagr &6vEL DN &%% rREPBNYLICHS Qnﬁgﬂerﬁ?rﬁod’raéss‘%reew
generation portion of the thrust-side dynam c pressur.e generatin ortion.
Duri ng t htlbpetaaténg serricwhensioFRovbasS| RAEVidsd Jit %‘?%’zﬁf?%’?’ém i al
sides 26, 27 of the line 23 in the thrust-side dynam c pressure generating
porti on l#hzwsetiplate] acsionemg JopstgualPeddmedtéach ot her, and the
lubricating fluid is evenly supplied to the inner and outer circunferential
sides. Therefore, Fitie Bubsi easesFianal ve¥ abt ar FERVERGHON i‘#ﬁﬁ‘rJ
circunferential side 26 to the outer circunferential side 27, thereby

obvi at i ngbeadungi equiipmend ;| evitati on | evel of the rotary sleeve 2. Thus,
the | ockup and seizure of the notor can be prevented which may ot herw se
occur due to a defFigiefcysofint eallangedariey ilinatEAsANGhOGRT RAFHLIALS
operated at a high rotation speed in a high tenperature environnment. The
position of the Filnéd2beias imvgrespsiquinest fof| Big. A3 @6 in Figs. 2 and 3,
an effective inner diameter dl of a rotary-thrust-side portion of the

t hrust-si de dynanFtgpr8sisra pdmer atiew pblusbnatdngebpands gbenenJLoAT&ES
di aneter of the rotary thrust plate 12 when the dynam c pressure

gener ati ngrgvoo¥& 1h BokcoEthonn steet uppery f hbruet phetet-ati onary thrust
plate 9 is taken into consideration. The line 23 can properly be |ocated by
substantially equalizing areas on the inner and outer circunferenti al

sides, i.e., by satisfying the follow ng expression: d2z - d32 = d3' - dl"’
wherei n dPesSREPEION! OF GHETEMBODNMENE Stationary thrust plate 9 and d3 is
the diameter of the maxi mum pressure generating portion of the dynam c
pressure generatifg &hBedemeheVicded Hen piesémt ushventeodywadilc pressure
generating portion. 15 11 February 2004

hereinafter be described with reference to Figs. 1 to 5.

g




i i s, but the stationary shaft may be
Furt her, WherPRAEFS Fg\c/i\nsrﬁg élxpresemson 1i-'s Sattsfied: d2Y(d4 - d2) > dl

{(d3 - dl)_.- - )} wherein d4 is the inner dianeter of the recessed
portion 1'%5%1##1%%&{% ary sleeve 2, a bubble which nay develop in the

thrustside dynamg rg;sgﬁgbggggaat I uiﬁ#?ﬂéﬂ@”slq rﬁng?angql qQngeg operation

Is trapped in a zon er’cir erentral surtace”of the stationary

thrust plate 9 due p syre ba| he.b I .t h as
expresse(fuotils’i%t*%#ggw{:ﬁg g)?g\;eggﬁo%%%‘i%??%é)gﬁ g?gissfﬁgllé%tp%?lﬁ' \-%rgéS)}
Where the w dth, of_a clearange._bet.ween t | r I I and
the'rot ariP U et BLIFR- ¢ eapgcgsé" \g%po%cl’rgeﬁ él%g%%gg?eé?%?ltgﬁtasnl%t%%v#dt h of
t he bubbl.e zone,,fhe lubricating fluid can be su | r . t
peri pher P89 I‘F%"é?%ﬂaﬁﬁar yQPthﬁseplf%t%m@?st h%?lggéngﬂrz%wﬂ%&?%eq%ﬁ d
beari ng equi pnent to haye an extendeq service life,.ln_th foresaid

| enbodinemgn%%kﬁﬁ?i%rQa EEQthr ¥h 4i%e% %E?B%epﬁPﬁﬁ%%EEEQﬁere; d =
2.700m d2 = 6.50mm d3 = 4.98mMm . ¢d4 =_6.90mm Al th h onl e nam
pressure gener at ivRfSFORS 48 PrBvi dedd r?rt%‘{‘?g]gg?n#)a%g %Fet %éagﬁgﬁﬁgﬁary
thrust plate 9 has thus heen expl ained in, the a%gresaid enggdi nt, the 16
11 Febr u®pBoos 3§ nEkredpEes8ulevwen&aaing Jrv® 38 BFolifded® n the
| ower face of the stationary_thrust plate 9 is arrgnged I n_t.he sane nanner.
Wher e t hEtRFHaRErpreBEurE Biatrad A FricRstas? 45557% FBANRE %%ress
wor ki ng, these grooves 15, 16 preferably have the sgne 8i?neter of the

. maxi num pradsigragenehaftny Byr eRofxtENskeR havknd efRe FATHSAKARg i he
stationary thrust plate 9. in the aforesaid enbodi nent, the dynamc :
pressur erotagaherk2ev® drooves 15, 16 are each conprised of herringbone
grooves, but the configuration of the grooves 15, 16 is not |jmted )

“thereto. The grodVes uBtany whgeviave hay & Facesifd RABEIMs!VAFRSFRi 4§l v,
the technical aspect of the present invention is herein defined on the
basi s of deffdneskihy ofaces t hhenaREnoppesess 1@ LWRF A7 guUBBeE| 5AC6F end
dynam c pressure generating groove provided in the thrust-ajde dynam c
pr essur e oydiear atimppmberenhiabssusiecebaf dw staworagytheaptnglate
equi pment of the i present invention is arranged such that the maxinmm
pressur e 9gendr atddicapes tdendphamhe pyesEUCprasnrrat bedePafFhgngPode
provided in the thrust-side dynam c pressure generating portion is |ocated
cl oser t detfimealittertween ubfier ehatiohatlye sdtadfiti ohand tHhesTopREY eSLREN®St he
radially mddle position of the thrust-side dynam c pressure generating
portion. 2Acemddiangihrudtbes bdei gypamnics phess Ureogenekatios pearthen 14 1s
| evitation level in the thrust direction, and the | ockup and 17 11
Febr uar yd2@Q4esribatveaant be gtaviohadywitihchustayp lateri ared other rdgessgda
deficiency of the lubricating fluid when the equipnent is operated at a
hi gh rot pbiredowpeaer dnd aphbghdéanpear aher e ideviobritentradhab;sitie @yonadic
beari ng equipnment is highly reliable and is capable of stably operating for

an ext enged skeired Gendresef 94 epotbeohl 8i.d IDaaramig: qpeguere genernatiogl arly
suitable for use in a hard di sk devi ce.
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i 1 he th t-side d ic
18 11 ﬁgﬁwiﬁiFﬁﬁﬂﬂ;¥15h§M§F P%agfm%n§ i%ﬁe]“ ﬁe?lu?é geaypggudevice
conpri si ég@&?éﬁé§$€%¥F§F§Iggpggégg1q.proxinal end fixed to a 5 casing; a

rotary sFeeve sup out the stationary shaft and havi ng an

open portion prowed Al AGRaL PHE £0drlBRRESYS WSS Q5i AL 09 Mhkhaa distal

end of the statidnary sha € open portion having di aneter greater

th 1 ' t f ' f L. haai
out er ci PRISTAREL AT b rerBadomparr ad Sl ShEHR ST, Lt
| at f di sk [ th - hal tyi h it
Pho. di ot 81O 15 He: of ot F oRafySnaPeC e A S EgrE e oo PhEE RRd )
15 | f d 1 bot t f th '
3 13, LOvRE LASE ARt LS, 2boLom LU e O A o BIoRON Yace
' nf tial surf f the, [ i on, t ' . havi
ot oxi el FEAd Sr SAIAF i 1 TRELAFETRP ERE AP NSNS TREF oo SRR 1 ¢ her cby
fixing the 20 stg&ionar thrust plate to the stationary shaft; and a rotary
thrust plate of §i§k‘§ﬁéﬁé %itted in the open portion of the rotary

sl eeve and having at .its center it hrough- hal.e.t hr qugh .whi ch.1 Xt ensi on
shaft extends, ei@ﬁﬁ%&ﬁﬁ&ﬂﬂﬁ%ﬁ#&&sgﬂrésggﬁg}gpiﬁ& 3?5%0%??§Qg?§§$§ed 25
I n a radial -side dynam c pressure, generati.n orti defined by an outer

ci r cunf efEREMAL QQQﬁQHFQﬁg??EF§F%gg038F§l§ a t%%é?hﬂ?i?ﬂﬁﬁsg“SLQe
circunferential portion of a center hole for in _the yatar | eev .
wher ei n GYBPRARI PEHSEINR &%@?E%PQQPQF%S’QWﬁg pr PR PRHFAERNG Fluid

t hrust-side dynam c pressure generating portion defined by the_stationary
thrust ptatke beEeignarsed rimnserRasedl of DPtrdSSFaPabon ® 28f saPr §RECKf

the open portion of the rotary sleeve and faces of the rotary sleer
opposed ®&lt Natht shicoramAINRG tnQt ggEeater than 5% being a’minera

) oil, an olefin, a hfdrocarbon or the like. The surface
tension of the lubricating fluid is adjusted to 25 dyn/cm (at
29°C).

In a gap between the rotary sleeve 2 and the
stationary shaft 1 on the lower side of the radial-side
dynamic pressure generating portion 5 in Fig. 1, the
stationary shaft 1 has a tapered portion la having a diameter

progressively decreasing toward the proximal end thereof, and

11




. i i . s, the lubricating fluid is not
wher ei n FRESF& |laqsl|)%retjd?lrrlla?n C %‘Pgséure generati ng p%rtlon and the

{hrust - o105 UIRTLG BT £55ULEcORRRRARLND SR AL | O o Spbibbegotiibrn 12 of

| ubri cat er el OW Ng expressi on sati sfied:

d2(d4-d2) >dl {(d3-.dl)-(d2-d3 [ | i ' . .
ro§ ary-t f‘ﬁst{:’f‘:ﬁid@%%éifi%}ﬁa%)’f\'{ ?ﬂg@h?&% _1;%%%%@%%6%%%33% Egrfgrlgtni ng

10 portion, d2 is an outer diapeter of the s | r t Rl , d3 is a
diameterogft %ﬂ%ﬂ?ﬂﬁﬁpﬁ§§§ﬁ?egggH8r§Pi%}ﬁxﬁéﬁ%ﬁﬂ%fy?%gigéngﬁigh%ressure
generat i rroove proyjded in the thrust-side dynam c pressure generating
portion Eﬁ& &E%@&é%1€iﬁk$‘dianeter of the open portion of the rotary 15

sl eeve. 2. A notor enpl oying fluid bearing devjc 1 ted, | | ai.m 1.
20 3. A fluid begﬂengpo(fe%‘?ycesﬁ%%?i gi hg §°9ECCE stc% ?gon%@%ﬁaﬂﬂﬁgvﬁkg a
screw bore for screw ng an extension shaft theretc .a:-:rlcst_|

fi: ed efB 2AYTE R H %Yee@%gsﬁpﬁBHPE&lFoﬁgﬁﬁi3Péhﬁﬁn%?h%ss€§?%5ﬁ§?fd
“shaft, adaEted to punp a lubricating fluid 25 bet %Qe stationa& sQﬁgt
and t he PBEHPEENstAE® ETATHORLBRAYECE ABGaE FR AT ebbt WeRnSHRBF &P R %T) the
stationary shaft has a stationary thrust plate, (2) the rotary sleeve has a
recessedMpgpeitds dEEARAIR by 30 aces thereof opposed to upper and | ower
faces and an outer circunferential surface of the stationary_thrust plate,
11 February 2004With @ﬁ?ﬁa%ﬂﬁﬁﬁﬁ%ﬂ?ﬁ%ssHP@ngéﬁéﬁﬂﬁQﬁfiﬂQx%% ?sséﬂtgr
radi al si de dynam c pressure generating portion defiqgﬂ;by an guter' h

“ci rcunf evéndialg gdrt ihgrbidisiks st adFeniPy adesk @tafy ek FReed via the :
circunferential portion of a center hole fornmed in the 5 rotary sleeve, (4)
dynami ¢ petesyr & lgever &t i iy yrovabedaprviiFoamenty s d&fel ah?%wﬁ?ESEEFe
generating portion defined by the stationary thrust plate and an end, .
surface bbwekecasdessad grut tannupper heasdngr y 9| e FRIEIRE ?ﬁ%@geo? the -
rotary 10 sl eeve opposed to the stationary thrust plate) (5)_.the, -

radi al - stdtatedamboulr edwiret aehenarynghpditt ilon wherale e uLeesigat4)fani ¢
pressure generating portion are filled with the lubricating fluid, a

maxi mum piesduie gemgeat ity Eavsé ophef rokerdyy sdEeyepreskRrba b At PRE -
groove 15 in the thrust-side dynam c pressure generating portion is closer
to the opbertacikr condagrierce of the stationary thrust plate than a radially

m ddl e position of the thrust-side dynam c pressure generating portion, the
thrust portion amd waadi alonfaninesh theatg wheepeadspacinambetdesnt %, and 20
(6) d2°-d3" is approximately equal to d3 -dl1° wherein dl is an inner

di anet erupped Eatar it hststsatioparyi bhrostt pd atler Satand de bywewi Eace
pressure generzting portion, d~ is an outer dianeter of the stationary
thrust pbata, ralﬂdrg'?) thrustipheter 1 2f i hheheathrustprsesiardy npgmiet at | ng
portion of the 25 dynam c pressure generating groove provided in the
thrust si geed¥0281 Gele@SRiTRy GRMEE Boh NY4 pduriay. ridt23NgMis 5um and a

spacing between a lower face of the stationary thrust plate 9

12




TaMh Oy SNRIBNRARRAS RSN O TR 3R GERRT S9NV SPacing be
I3Nh6q3NhI6N?£6Nh2>>7NK TE

j 0} xsnid ?EJT Ea] 05?3’3]\’85]’ g cé‘]acsa]% 1]“(L,d fca]’l afga]cc.g] ca] ca c ejca] ca

]ca]ca]c ca
x#z###ggﬁ$$ 5@.&9 % F@r%ﬁl&iF%3%¥§?§%i%%]%ﬁ?ﬁgfgéfcaﬁfba]ca]ca]ca]ca]c
f]Jr((:;ziLii]Jrc Aj;:al{ga}__ca ca] 8%] %%]fﬁm]b%ﬁ! caj]f ca} aﬁalS cal Qx)tz)c)l):)acy} u**
“i----- Omﬂ#Bzupkfa\VV]ca%cabca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
%gkgaV]ca]if]ca]cgkqgagﬁ] dﬁgf?]caL%ca]ca]ca]ca'#S)S 355\ 77r 8x88z: <===7?7

@A A\ AAAAA XSni cl.calca] ca ca a
il st gt B ‘f}ﬁ*‘#ﬁ vl
a Xsnj & calcalcalca c a cal ca
3 3] &8 edpapene

] ca] ca] cdfitat 1£2] tayéapc §FPIRESECH &) _b3ey] e3) &5
"cdKe\ eae*| , | kS QTQRRRSUWNMLY7YHYMYaYYY_} xsni d Z];% ca]ca]ca]ca]ca]ca]ca]ca]

ca]ca]cdﬁﬁﬂgﬁﬂfgqcé?c&?é&Pé&FcéP&ﬂ(ﬁﬂQﬁﬁ(?%ﬁ% T%a]ca]ca]ca]ca]ca]ca]ca
7N K- 10% u&' () - Yt$10@6u&.(£ y6=10% u& ()- i 10% u& (
10% u& () -310% u8XD -6, 10% 4@4M) - Kf D- * 10% u&! | )y&lO%Ju& () ' #10% u&' () -

@Y%40% U& ()-\V$10% u& ()-\V 10% u&' ()-)10% u&' ()-; TdE- " 10% u&l 5F
10% u& () - #310%Hﬂ@qgeﬂpre, the allowable range of the sPac1ng is

10@6u& ()-y/"10% u& ()-#s-10% u& ()-I| +p#10% u& ()-_= 10! 3 "10%>& ()-!
3 10@6X%&@p(95§§diﬁé@ﬁ9}lowe~u 10-u -10-u!): VlO@éu&.() #710% u& ()-E
#9&' (wi [M=10! 37" 10
AL = t + 10um to 30um
Fig. 4 shows measurement results which indicate the
[ relationship of the spacing versus the shock resistance.
When the intended shock resistance level is lowered in
a practically acceptable range without an increase in the
finishing accuracy, the allowable range of the spacing is
expressed as follows:
AL = t + 20um to 40um

Scattering of the lubricating fluid from the open end

of the thrust-side dynamic pressure generating portion to the

13




RN i AL e e M LR R
C LosaneTOH R R S ST Bhe o PO B, R0T) B 101
1071 | TG (37 1640 [ORRTFE, FHAPLER Big Pl 1 iBricating Fluid herein

&10%r & ()-)yyd0o (Y- 1r04q00 VY <
] ug%dryégjgﬂg%é)iﬁrﬁggfﬂg?’(Asngke%bE@R no fluid scattering

; was observed. It was found that the allowable range of the
radial spacing Ad is as follows:

Ad > AL -~ t

The dynamic pressure generating groove 15 provided in
the upper face of the stationary thrust plate 9 in the thrust-
side dynamic pfessure generating portion 14 is comprised of
herringbone_grooves 22 circumferentially arranged as showﬁ in
Fig. 5, and a line 23 linking apices of the herringbone
grooves 22 is located closer to the outer circumference of the

L stationary thrust plate 9 than the radially middle position of
the thrust-side dynamic pressure generating portion.

The line 23 linking the apices of the herringbone
grooves 22 corresponds to a maximum pressure generation
portion of the thrust-side dynamic pressure generating
portion. During the operation, surface tensions on inner and
outer circumferential sides 26, 27 of the line 23 in the

thrust-side dynamic pressure generating portion 14 are

14




thereb tin reductl in the levitation level of the
10*ri ! @510% ’>Fy#10%:FCI &'g() | FF #1 O/&SI $I& ()- < F

gfiga |&$|() SRS 0B ) D" Todkis Zahéxyé*i'@lf&* 0B fotor
& ()G (2 o100 FoY hirorl M ENkase GhyBEOdull (R (et iBaRE

fintz ittt iR s D S T R

h high rotation speed in a high temperature environment.
The position of the line 23 is expressed as follows.
As shown in Figs. 2 and 3,‘an effective inner diameter
dl of a rotary-thrust-side éortion of the thrust-side dynamic
preséure geherating portion corresponds to the inner diameter
of the rotary thrust plate 12 when the dynamic pressure
generating. groove 15lformed in the upper face of the
stationary thrust plate 9 is taken into consideration. The
line 23 can properly be located by substantially equalizing
} areas on the inner and outer circumferential sides, i.e., by
satisfying the following expression:
d2? - d3? %% d3? - d1°?
wherein d2 is the outer diameter of the stationary thrust
plate 9 and d3 is the diameter of the maximum pressure

generating portion of the dynamic pressure generating groove

provided in the thrust-side dynamic pressure generating

portion.
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side dynamic pressure generating portion during a prolonged
#1091 $1 & ()-F '# #1099 A & () -F
pgf"o/%/ia fa%is%&'%ﬁc%&}ro@é) V28pEBA( inbalQ¥a% (On tHPDIOED &0PoumMFEAHIDY (] - !
& ()-!1*: Q¢ ) X L#d0 1096%
! e BRI SO A SRS 4 08 s 0
E 1
106#&10%%&1()@Qﬁyﬁﬁg%ﬁﬁﬁé)Eégg%@hgbgfé%f%fé'ﬁﬂ&ihléﬁ)expressed by the

L0ve ) Bl o Wdekda SAORE () 10%K ()

?iOf%?é?($H¢++++/ Y, dE J@DP#lo%&f()-|II10%&f() D10%&: ()-1010%& ()-| P" 10%&
k L) (Al dEy g E1Q9 0%& ()-! ' 109& () - P
109 () - YO0%& () - a1/ é("%(l)p él%g/& ?fﬁ O a¥)3L0% ()-1) ) ()-P <

Where the width of a clearance between the stationary
thrust plate 9 and the rotary sleeve 2 in the recessed potion
10 is greater than the width of the bubble zone, the
lubricating fluid can be supplied from the outer periphery of
the stationary thrust plate 9, thereby allqwing the fluid.
beafing equipment to have an extended service life.

In the aforesaid embodiment, specific values for the

1 respective parameters were:

dl = 2.70mm

d2 = 6.50mm
d3 = 4.9Bmm
dd = 6.90mm

Although only the dynamic pressure generating groove
15 provided in the upper face of the stationary thrust plate 9

has thus been explained in the aforesaid embodiment, the

16




10 10°c J3%8 The Bang, gl At T Tt XU P e e S1 0068 () -

! 109%x< U P 0

P&10% | & &9‘9’8#%&3&%? §§§4)§§”\VEF l%@) ?“‘5 gﬁ%ﬁ/&iﬁ(ﬁé%&lﬁy thrust

P 10%0§ () 0 Lol ()- 10< 10< 10<!c: 10%& ()- 56\ 77r 8uBVBWEX8} ASHEO! 10X
10X 10Xi 1B A0T6 () - 1#100K& () - U/ { TOUX&' () - ! Ty&10%&' () - | y&10%KX&' () - x882: ?;

<===2X9. = 10X'!Ctﬁ99@§é(3f&éBﬁ%Q%&éﬁbééiﬂéﬁ@?“%ﬂé'é§%%&%§X§rQE§ure
generating grooves 15, 16 are each comprised of herringbone
grooves, but the configuration of the grooves 15, 16 is not
limited thereto. The grooves 15, iG may have any other
configurations. Accordingly; the technical aspect of the
present invention igs herein defined on the basis of the
position of the maximum pressure generating portion of the
dynamic pressure genérating groove provided in the thrust-side
dynamic pressure generating portion.
As described above, the fluid bearing equipmen£ of the
1 present invention is.arranged such that the maximum pressure
generating pdrtion of the dynamic pressure generating groove
provided in the thrust-side dynamic pressure generating
portion is located closer to the outer circumference of the
stationary thrust plate than the radially middle position of
the thrust-side dynamic pressure generating portion.
Accordingly, the equipment is free from reduction in the

levitation level in the thrust direction, and the lockup and
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5 casing; 4
3C 10900 () - S, 18 (] bREVF REVRADRVECT D0 0% 1Py ot (A5 SRt Lon=r
" 109 X( X&' () =8idfL0%EER Y avBRy 10aX&ren- kX it@X provided adjacent one end
10201 10 (o ERATEEETROOT S0 IO 10K A0 ot (15 9100008
&109%&' ()-!) &HAFR,()tHe P&POHRK Horthldn PRAOY@O&a( )dbatheter greater than a

10 diameter of the stationary shaft, the rotary sleeve having
an outer circumference to which a lcad member is attached;
a stationary thrust plate of a disk shape having a
through-hole at its center and attached to the distal end of
the stationary shaft, the stationary thrust plate having a
15 lower face opposed to a bottom of the open portion cf the
rotary sleeve and an outer circumferential surface opposed
to an inner circumferential surface of the open portion;
an extensicn shaft having a proximal end threaded with
the'disﬁal.end of 'the stationary shaft thereby fixing the
20 stationary thrust plate tc the stationary shaft; and
a rotary thrust plate of a disk shape fitted in the open
portion of the rotary sleeve and having at its center a
through-hole through which the extension shaft extends,
wherein a dynamic pressure generating grocve is provided
25 in a radial-side dynamic pressure generating portion defined
by an outer circumferential portion of the staticonary shaft
and an inner circumferential peortion of a center hole formed
in the rotary sleeve,
wherein a dynamic pressure generating groove is provided

30 in a thrust-side dynamic pressure generating portion defined

by the stationary thrust plate, the inner circumferential




3 porticn are filled with a2 lubricating fluid,
P&LOY () - 6p, 109\ Ly QYWW%Y%@%& eﬂ&&sé&:{?&s()sal 135@{%& ()
p, 1092& ()- 10 10 10!F: 109%& % +" 10% 5Y6Y7YHYMYaYYYnKbC38
102! s! 109%&' () - ys'@@%@&,@?lyék'MQM@EJX)£¢2143%@& ()-6,10%x () - 102

Lozl [\ | WEIOGLRIER Q) S0 e)! NI0E ety %18%%@%&%' “

10@@ 10@@portion of the thrust- 51de dynamlc pPressure generating
V$10%@ @& ().- 'V$10 ( )'*V$10° 48 Habb" cwX9 8&10YBI & (
i1 10961 %: rFé&’i‘oo $|1&"" (% c'% T‘it‘:g 8%516%61 &S‘E?t’c‘? O%JF‘H’F’&

-c"ccZdddHel elawk(028 1@#| # diameter of a rnaxlmum pressure generating

10#| #1 1 2T#109%¢# #1 & ()-!' f2T#10%& ()-1""#10% 1 & ()- '"#10%@ @ & () -
|*'#1O%NINI&prt1°n of the dynamic’ pressure generatlng groove provided

JeKe\ eae f Dgy g &@MZAM&,—]@M& (dyndk3d Opedéshire’ 'HndlaUihE Pordilohl 0 <I &
(- 1710981 & ()-6, 10981 & () ,

d4 1s 'an inner diameter of the open portion ©f the rotary

15 sleeve.

2. A motor employing a fluid bearing device as recited in
claim 1.
20 3. A fluid bearing device comprising:

a solid stationary shaft having a screw-hore for
screwing an extension shaft theretc and at least one fixed
end and a rotary sleeve supported rotatabkly about the
stationary' shaft, adapted to pump a lubricating £luid

25 between the statiocnary shaft and the rotary sleeve for non-
contact rotation therebetween

wherein (1} the stationary shaft has a stationary thrust
plate,

(2) the rotary sleeve has a recessed portion defined by

30 faces therecf opposed to upper and lower faces and an outer

circumferential surface cof the stationary thrust plate,




5 rotary sleeve,
10#1 #1 1 hi j koMF2!\ t $10% | & ()-'!1t$10%dd& () -yt $10% | & ()-'!11$10%*& ()-"!
% $10°/<]iY1Y&' ()-"! 8(:%t s Foo (*'C&PE??SUHSrﬁﬁf’%“?% i%"‘i‘é‘i‘%"“‘%@é’di%ﬂ?ﬁ&"
"Headi ng 33] Cs"id'el'leal@'hlaglié?)% pi'-eéb’@ﬁélfi rylgarﬁé’;}a(firié"'eﬁdkﬂﬂoﬁ?)] Gefifeading 3"
"Headi ng 83]c" "Heading 93]c"A "Default Paragra
Font " nJg#&*](cﬁfésa.R}PE@}@TMf}bﬁﬂ rﬁb}%&z?n‘éo?%mfﬁlﬁm%gi the recessed
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!n#$%&;()k , Sleeye34pp?894; to the stationary thrust plate,
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and the thrust-side dynamic pressure generating portion are
filled with the Ilubricating fiuid, a maximum pressure
generating portion of the dynamic pressure generating groove

15 in the thrust-side dynamic pressure generating portion is
closer to the outer circumference of the stationary thrust
plate than a radially middle position of the thrust-side
dynamic pressure generating portion, the thrust portion and
radial pbrtion being independent from each other, and

20 (6) ad2®-a@3° is approximately egual to d3%-di® wherein d1
is an inner diameter of a rotary-thrustc-side portion of the
thrist-side dynami¢ pressure generating portion, d2 is an

outer diameter of the stationary thrust plate, and d3 is a

diameter of the maximum pressure generating pecrtion of the

25 dynamic pressure generating grcoove provided in the thrust-

side dynamic pressure generating portion.




