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PCT/ 1 B96/ 01345 1 Dynam c groove bearing with V-shaped oil barrier groove.
The invention relates to a dynam c groove bearing with an inner bearing
part and an outer bearing part which is rotatable about the inner bearing
part, which bearing parts are provided wth cooperating bearing
surfaces betwewoa3h there is a bearing gap in 5 which a IRGVIB2501345

| ubricant is present during operation, while the bearing surface of at

| east one of the bearing parts is prodided with a pattern of grooves
and the bearing surface of the outer =~ bearing part is provided with an
annul ar r eccB¥nagc 8worobRIEES With VhthapsdQfl barrier groove. The

invention also relates to an outer bearing part suitable for use in a
dynam c groove bearing according to the invention. 10

The invention also relates to an inner bearing part suitable for use in a
dynam ¢ groove bearing according to the invention.

The ipvention further relates to an electric notor with a stator and a
rotor which is journaled with rotation possibility relative to the stator
by neans of a dynamc groove bearing, the stator being fastened to an
I nner bearing part of the dynam c groove 15 bearing and the rotor to an
outer bearing part of theThsjinvention gglatns\te algdynamie groove bearing with an inner bearing

2nd & Soanni PiSFHEL hl e oERink dud xtile Scpaioddt s e Bl ol oifEh o °C
bei ng r ot at aprts armpravided with cenpergting, beating surfaceschetwden whichahere isos bearing gap in
5 which a liquid lubricant is present during operation, while the bearing surface of at least one
of the bearing parts is provided with a pattern of grooves and the bearing surface of the outer
bearing part is provided with an annular recess which bounds the bearing gap.
The invention also relates to an outer bearing part suitable for use in a
dynamic groove bearing according to the invention.
10 The invention also relates to an inner bearing part suitable for use in a
dynamic groove bearing according to the invention. |
The invention further relates to an electric motor with a stator and a
rotor which is journaled with rotation possibility relative to the stator by means of a dynamic
groove bearing, the stator being fastened to an inner bearing part of the dynamic groove
15 bearing and the rotor to an outer bearing part of the dynamic groove bearing.
The invention also relates to a data storage unit with an information disc
and a scanning unit for cooperating with the information disc, said disc being rotatable in a
housing by means of an electric motor.

20 A dynamic groove bearing and an electric motor of the kind mentioned in
the opening paragraphs are known from JP-A-6-178492. The inner bearing part of the known
dynamic groove bearing comprises a fixedly arranged shaft which is provided with a circular-
cylindrical bearing surface on which the pattern of grooves is provided. The outer bearing
part of the known dynamic groove bearing comprises a bush which is rqtaiable about the axis

25 and is provided with a smooth circular-cylindrical bearing surface which is to cooperate with
the bearing surface of the shaft. A familiar problem in such a dynamic groove bearing is that
leakage of liquid Iubricant from the bearing gap takes place above a critical speed of the
dynamic groove bearing. In the known dynamic groove bearing, an annular recess is
provided in the bearing surface of the bush, which recess bounds the bearing gap between the



20 ' A dynam c groove bearing and an electric notor of
the kind nentioned in t he openi ng paragraphs are known from

JP- A-6-178492. The inner bearing part of the known dynam c groove
bearing conprises a fixedly arranged shaft which is provided with a

circul ar- gy&},&dri cal bearing surface on which the pattern of grooves
IS provided. “fﬂe out'er bearing part of the known dynanFETGB¥W@IMs
beari ng conprises a bush which is rotatable about the axis 25 and is
provided with a snooth circular-cylindri@al bearing surface which is to
cooperate with the bearing surface of the shaft. A famliar problemin
such a dynzooperajing bearingesarfacey of thetshaft and the bushk Fheliguid lubrjcand leakihg fromnthe f r om

t he bearin a kes ace, abhov criti.cal speed,.of..th . _dynam.c

gr cove beag’le%b&.)g é’ﬁ '?ﬁaélg n’fﬁ’l‘uﬂ %ﬁ@' K F&B&gﬁeé’%&g@f‘ﬁ&“ ‘é‘iﬁ“@ﬁhﬁ‘f‘&? %Mé@g’ is
provi ded i nhé bearihg gap is GeliLin fisecamnolar tebess landes thevinfiodnce ofte cesurifogul dored Ating
Dear: N9 9anathe HGd brican: as a result of e rotatidn of e bush around the shaft. Leakage of
cooper at § ngighidaubignstidn Aehowh i6 [gpdove dedling iCprovemted ad frich bélpdssible in

| ubricant | eaking fromthe |, earing gap is caught in the annul ar recess
during operi MIAner-AYEg PRRFAUPM by i cant | eaked from the bearing gap is

hel d in the annul ar recesgisidvilftigeldfthd KowaaIyfifnio ierodvé Bédiring s Mia! safdnf@ar
ult of the rotation of the bush

acting on the liquid |ubricapt. are

around t he FéJesY qoes E@&%ﬁﬁ@‘ ’G‘F‘“%°ﬁ“ljﬁ$§'bm ?’85'&!“ fynamiq mmnam c
groove bealchmgaraively Bk Siceds GFthé'bash aféun @eSéhbit CAL sich com%ahﬁivélyrlm&di!” I ng
operati on. ] A (%I sadvantage of .the known dynam c
groove BRaof fip bush aroypd the;shaft, whigh,eccur, °r?‘é@é'§swg§!’e'§° Ayramic grppyR biaging ge of
l'i qui d | ubnjs&pintantdtfict Mo for Ariv gr&mpﬁepmhﬁﬂ, #Eomparativelp TRgdrakdkigd of hi gh
speeds of the buagh ar (;:undot he shg‘Ft. At such conpar ativglvyphi gh spe%éds 10

of the busHiqridJubricantEom hgr hearing, gapPCERIELAS a resplt.he FReess meftiened @havedy nani ¢
groove bearyefiinds entirely filtbaSHH Hqudd uBtiGimt Whith MRhQpillt BVerdhd gl If theGEER 4"
hard di sk, a conparatively maj or | eakage of

thus leaks from the dynamic groove bearing.

15
It is an object of the invention to provide a dynamic groove bearing of

the kind mentioned in the opening paragraph in which leakage of liquid lubricant from the

dynamic groove bearing is prevented also at comparatively high speeds of the outer bearing

part revolving about the inmer bearing part.

20 The invention is for this purpose characterized in that the annular recess
at a side facing the bearing gap is provided with a first lateral surface which adjoins the
bearing surface of the outer bearing part and encloses an obtuse angle 8, with the bearing
surface of the outer bearing part, while the annular recess at a side facing away from the
bearing gap is provided with a second lateral surface which adjoins the bearing surface of the

25 outer bearing part and encloses an obtuse angle §, with the bearing surface of the outer
bearing part, the obtuse angle 8, being smaller than the obtuse angle §,. The liquid lubricant
leaking from the bearing gap present between the cooperating bearing surfaces during
operation is caught in the annular recess and retained in the annular recess under the
influence of the centrifugal force acting on the liquid lubricant as a result of the rotation of

30 the outer bearing part about the inner bearing part. The liquid lubricant in the annular recess
has a2 meniscus which lies against the first and the second lateral surface of the annular recess
at a so-called contact angle. Said contact angle has a value which depends on a composition
of the liguid lubricant, a composition of a material of the outer bearing part in which the
annular recess is provided. and the speed of the dynamic groove bearing. If the first and the



liquid lubricant fromthe bearing gap occurs. As a result, the recess

menti oned above becones entirely filled with liquid [ubricant which
then spills over the edge of the recess and t hus | eaks fromthe
dynam c groove bearing. 15 It is an object of the
i nvention to pmay9ners dynam c groove bearing of t he Ki nflot/aiRkoged i n

t he openi ng paragraph in which | eakage of liquid lubricant fromthe
dynami ¢ groove bearing is prevented al so a% conparatively high speeds of
t he outer bearing part revol ving about the inner bearing part. 20 -

The.invention is,for this purpose characteriz I n.that the annul ar recess
at a side fadgd Eaﬁ%'altﬂég% erPS ‘%a%m?lg' ﬁFﬁF‘Ee’ﬂ“ﬁnc}foﬁ‘ §‘°1“?‘P’s{‘“ﬁ°§€‘e |COBEL ace
whi ICh adj oi n&tgﬁlhbemaen tlhbeiqm'd gbrigartt faﬁd:ﬂ:ﬁdtrsbttlktajabwrhce wilkbe ?galparﬂ?c mdch t

encl oses an obtuse angle [err],. with the bearin urface of t uter
beari ng part ?%SF‘@"Y‘%@‘MII ?xgeg%ghegfcogﬁiqtﬂgl sf‘gﬁ‘ieng @Wﬂgﬁe& of
bearing gap it firsOltesh® Surfick fis salifrCiBisifithe %bmﬂngw%fol% sobondharéndi Qurface, tilee

bearing surface of the 25 outer bearing part and encl oses an obtuse angle

[err] with t ke fstlateral surface isteepsr thandshe sacand lateral syrface, the menisqus will baveis yse
angl e [err], 1&v@i §idve I Bbkdih of e Rniub redelsfifacaril MhefidsClatetal sukh@e WhftHii¢!greater

| ubri cant | eaki ng fromthe bearing gapg&raesent bet ween t he cooperating

beari ng surf as lgval of ghe meniscusAbpya the hotram efthe dpnular recsss adiaqent she seeadss and

retained in Q. Pointaleh drdir 8 AchitVe fe shil® contact agld.! AN FGuIOb thidenié Slnfskdst 02!
~force acting on the liquid lubricant as a result of the rotation of 30 the

out er bear i nfiryaeachesishe bearing syrfage:of e guten beaging part adiecent; the fiest latasalsyefane & n
Second | afty SPgESely high Aed, S5 Ba el Bl nibrickds fowg HOk ) bl ol adfile ' 1
angl e. Said ¢herfirsclateeah guréach gad is rotumed: taWhe bpering gap undep theintuenproef & ¢apillary
part 1 i o The! e Bking yap 8FR plinping ot f ARGV gitonts] THE lehen g 0
dynani ¢ gr oowet teacl the hearing sugface of thetouten fearing part adjacent the yggond; Jagezai surface of
PCT/ 1 B96/ 0134 annular recess, so that the liquid Iubricant does not flow from the recess at the sid@ of the

15 annular recess remote from the bearing gap. Leakage of the liquid lubricant from the
dynamic groove bearing is thus prevented also at comparatively high speeds of the dypamic
groove bearing.

A special embodiment of 5 dynamic groove bearing according to the
invention is characterized in that the obtuse angle 8, is smaller than 135°, while the obtuse

20 angle 8, is greater than 145°. The use of said values for the angles 8, and 8, leads to a
difference in level between the meniscus adjacent the first lateral surface of the annular
recess and the meniscus adjacent the second lateral surface of the annular recess which is
sufficient for preventing leakage of liquid lubricant resulting from fluctuations in the
meniscus levels under the influence of, for example, external interfering forces.

25 A further embodiment of a dynamic groove bearing according to the
invention is characterized in that the bearing surface of the outer bearing part is provided
with the pattern of grooves, while the first {ateral surface of the annular recess adjoins said
pattern of grooves. In this further embodiment of the dynamic groove bearing according to
the invention, the liquid lubricant flowing from the annular recess adjacent the first laterai

30 surface of this recess at comparatively high speeds is immediately subjected to the pumping
action of the pattern of grooves, so that the liquid lubricant is effectively returned into the
bearing gap. In addition, the meniscus reaches a comparatively low level adjacent the second
lateral surface of the annular recess because the meniscus only reaches a level corresponding
to a position of a bottom of the grooves of the pattern adjacent the first lateral surface of the



second | ateral surface of the annular recess are made fromthe sane
mat erial, the contact angl e between the liquid [ubricant and the first
| ateral surface will be equal to the contact angl e between the liquid
| ubricant and the second |ateral surface. Since the obtuse angle [err] of
the first |at gy Shsf ace is smaller than the obtuse angle [grr] of the
second lateral surface, i.e. 5 the first lateral surface isPSF FR13M4% han
the second | ateral surface, the meniscus will have a | evel above a
bottom of the annul ar recess adjacent thedfirst lateral surface which is
greater than a |l evel of the neniscus above the bottom of the annul ar
recess adj ameess. t he second | ateral surface in order to achieve the
same contact angle. As a,result of .thi e . Menk scus . first. reaghes
the bearing surface of tﬁ!‘%?‘h?’%%%’?*’%&‘éﬂﬂ%ca%% bepring;oparing 19 the
fs:Jrfac](ca at ﬁﬁemimrmamﬁcml 'nﬁwmhhzg_lmmwﬂsatembwﬁfaeef pﬁtheatliﬂuhuirdrdsubbﬁcwﬂéd g
ows fromt annul ar, .r.ecess .aqj a . the firs eral, surface an
is retur nedwflﬁ afﬂ%"ﬂge“é’?’?’}ﬁl’éﬁﬂ‘eﬂhﬂ@ﬁﬂ{”ﬁéﬂ‘r pe ﬁ%&mgﬁe %?‘E%WF%'F peamst
force of st hthesewond Deergiaiirfade of did/dfidllaf redesshasa edmparfivelg high' vahefas d'reuUeE. The

meni scus does . _hot reach the bearinpg surface of, the outer bearing part
nd} acent { hEA CRAE 50 4hAL A o Thepisgus Arises in the fegess hich ZoVEPLRE st HRFRL hat ¢ he

l'iquid | ubr sGfabd o ®e Sndiir rédesdénkifely THRVffQGRE $n Rivellbetveth B nihniskiiadincent
annul ar recess renote fromthe bearing_gap. Lea age of the liguid Tubricant

K
fromthe the figgdapmlsusfacr,and the mepiscys adiagent, e Joteznl sprfacs igyfurther
' conpar at i vejn¢relidedin BidSmakined fsolthue tik\1eR4BilRy of the a8iAf recedPR Torfiidr improved.

A speci al enbodi nent of d nam roove bearing according to _the
inventi d® is characteri z‘g@%ﬁmﬁ?‘g’ﬁ'ﬁ@ %Bt@@&m‘m?@@%l%r t han
135, while jnentioR!is|Stfaradiérized ! thut QY fivheribiaritigGattaias b ldarical 4t e Which ie use of

said values for the angles [err] and [err] leads to a . difference in

| evel bet weRFRNEREORROSIfete seognd laterl surface of B 1Epess angl Wiigh-enclpses;afe

annul ar obthRGASE A NAhihebaBiRg Sirfize of i Rt bidiRg pAEOWEIcH Sindieahgte ¥, face of
t he annul ar recess ichis sufficient for preventing | eakage Of

li qui d | ubr FRalieE thap ghe; qbmee angle ;- (Fhg s, ok fald conjcal supface with theohusc angle &y | s
under thg | Rbki4EAGR afifularicBimBer Prastrt befvebthid dbcond IRErAIShIFALE of MeCAfularRcess

A further enbodi nent of a dynpam c groove bearing according to the
i nventi on | $9he Fergab syrfase) and, widkains pcasisety from the hearing gapy af“ﬁ%“&db’@?“‘ﬁeari ng
part is pro earing isVddtiondri SpaPPdfithe Rquid IbFieAY St AYR itfoth the Bedringap | TlieT al

surf.ace of fhe_annular recess adjoins sa attern of grooves. In this

> . . ; id o)
further enbHEHdubricant with fore 4 mepiscus insxidangular chambsr between e fegond lateraf o
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bearing gap. I.n addition, the neniscus reacheS a conparatively |[ow |evel
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meni scus onhyﬁdng?@hes a | evel corresponding to a position of a bottom

0

of the grooves the pattern adjacent the first |lateral] surface of the
A further embodiment of a dynamic groove bearing according to the

25 invention is characterized in that the conical surface extends in a direction away from the
bearing gap to beyond the second lateral surface of the annular recess. In this further
embodiment, the widening annular chamber is comparatively large, so that a comparatively
large quantity of liquid lubricant is retained in the annular chamber under the influence of the

~ capillary force while the dynamic groove bearing is stationary.

30 A yet further embodiment of a dynamic groove bearing according to the
invention is characterized in that the conical surface is a lateral surface of a further annular
recess which is provided in the bearing surface of the inner bearing part. The use of the
further annular recess means that only a comparatively small quantity of material need be
removed from the inner bearing part in the manufacture thereof for providing the conical
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recess. A yet further enbodi nent of a dynamc
groove bearing according to the i nvention is characterized in that the
second | ateral Wo%7238s5of the annul ar recess is provided PETIBOGM1345

coating which repels the liquid lubricant. The contact angle of the

meni scus against 5 the second |ateral surface of the annular recess has a
conparatively high value as a result of 5 said coati ng, so that a convex
meni.scus arises_in. the recess V\hiﬁﬁwcoveés the first lateral surface

of the annul afiries Wctlic braring syrface of the janef bearing part- | ove| bet ween t he
‘meni scus adj acent t heAdcordirdg to alecinedntion)rdnaeeetricnmotohef the kind eretiostddg ent

‘the second lateral .surface is further increased in this nner, SO
hat the r el | PBOPHSE ToFR s BT inshasdhe gumamic svove beapng oed thocein s o

A speci al  enb@diani érofe bRy ittdrding te thié Gnvefifon. The fivourable Pebperties BEthe dynamic
“invention is characterized in that the inner pearing part thas a coni cal

surface whiSchgfoave bearing,acconding 40 Hjsjavsntion G ARPVF atedissd toparcylag adyantage,

annul ar recesg el aldtd? be¢alSSfollation of the SRS MoRdP trSughQédkhge bt ijuidhe
bearing surface of the inner bearing part, which obtuse angle [err] is

smal | er than luhdcaghframshedyamiq greove bearing at semparatively dhi [of the; slegeric mptor,
the obtuse angliedefied] 15 results in an annular chanber present between
the second | ateral surface of the annul ar recess and the coni cal

surface and wi dening out aAccerding tp thsinvention Adata gorggeunit of the kind meptioned in
groove beagp NGal gagebﬁm Yharitiirized L1k ' A ecage from
t he beari ?g gglg.oﬁﬁlﬁl?s_ EI rquid | u%‘r%g%été]%&lll .dg??nkg%%cﬁsél n said
annul ar chanb@ptopaecgeding torthe invension The:ifayqurable propestips fof ghe elfctricrraotan aagpeding

recess and safotng fibfidh ahd bf #€ Qyflmit Bookd Bidfing BRH ReiR dfelused ) dpdcfi’ 4 20
| ubri cant being subject to a capillary force directed towards the bearing
gap as a resudvagiage indhe data stoagropit-Recaine pelluien ohtbe data stomee apth ardbpef thehi s
capi | lary for ggorhibGidibcustd tiRpNRGRsA by! Jbdkigebf liquid hitRiahtCdth te’ BRhhid Groove
dynam c groove bearing also when this dynam c groove bearing is
stationaryl5 bearing of the electric motor at comparativelythigh speeds of| tieslectrisrmetoris pagyeated.
groove bearing according to the 25 invention is characterized in that the

coni cal surface extends in a direction away fromthe .
The invention will be explained in more detail below with reference to

the drawing, in which
Fig. la shows an electric motor according to the invention provided with
20 a first embodiment of a dynamic groove bearing according to the invention,
Fig. 1b shows in detail an annular recess of the dynamic groove bearing
of Fig. 1a while the motor is rotating,
Fig. 2a shows an electric motor according to the invention provided with
a second embodiment of a dynamic groove bearing accbrding to the invention,
25 Fig. 2b shows in detail an annular recess and a further annular recess of
the dynamic groove bearing of Fig. 2a while the motor is stationary,
Fig. 3a shows an electric motor according to the invention provided with
a third embodiment of a dynamic groove bearing according to the invention,
Fig. 3b shows in detail an anmmiar recess and a further annular recess of
30 the dynamic groove bearing of Fig. 3a while the motor is rotating,
Fig. 4 is a diagrammatic plan view of a data storage unit with an electric
motor and a dynamic groove bearing according to the invention, and
Fig. 5 is a side elevation of the data storage unit of Fig. 4.



bearing gap to beyond the second | ateral surface of the annular recess. In

this further enbodi nent, the w deni ng annul ar chanber is conparatively
| arge, so that a conparatively | arge quantity of liquid lubricant is
retained in the annular chanber under the influence of the capillary

force while t c groove bearing is stationary. 30
A yet furtheragﬁ’g)(“)%ggent of a dynam c groove bearing accord|'Tfé""!’b“"llﬂl‘!,s

invention is characterized in that the conical surface is a |lateral surface
of a further annul ar recess which isgprovided in the bearing surface
of the inner bearing part. The use of the further annul ar recess neans

that only a corrpar atlvelmmgallh mandﬁi,)coﬁﬁspﬂﬁdmpa&isdimmc motors' shoWH €d

fromthelnne r|n art. in the nufact for vi di ng, t he
coni cal %?B ﬂgg‘espectl er}a . }hﬂ% zments oﬂ)he ynarl%c

PCT/ 1 B96/ Oléﬂ&e bearing acco: to the invention used therein have been given the same referénce
surface in the hearing surface of the inner bearing part.

According t g invention, an electric notor of the kind nmentioned in
the openisng section is Chﬁfe‘!é‘chﬁ:rméﬁﬁil'sﬂovmﬁtﬁﬁhﬁ éﬂ:}hgﬁﬁésca SEAGEY SndOL Rofdr ™
used therein is. a am ¢ groove bearing according to the invention.

The favour awhigh Eﬁrlﬁm &smdpmﬁmmm %;b° AR xRt dopden 1 Friptive somaisiiprido t he
I nvention g@%ﬁ %B?%ﬂinﬁﬁ@o [ t he
electric rmaltgyo ecause pollution ft(%s the rblgc %%Bltaﬁ?oug “f“é"é‘k‘gﬁe of
liquid Thmt%mmmm ﬂecmﬂmhikwmmmmmat@dmnm Figly high

speeds of t{ie wiiigthe dotor SOloiprises a perMardhEnighef te w
According to the |nventr| on, l’méata st or age unlfbt l(;Ifhtlshe Ki'n rrerﬁ‘lﬂbgned in 10.

t he operiOngelecsds coihl} andcwhieh, istdepicted diagrammasically palieindigr ¢ ot or  used
therein is an electric ﬁ‘émif RlrthF SHOWY mgwpgmbw%éjgmgﬁp

f avour abl e propert i es of ectric notor accor ewg ] nvent i on
and of the bppringrpart &b mgn gmbengnmml‘lc whick isrotatable abewt thesaxisef; totatipn 7

advant age | tdjﬁE qm'% gmﬁﬁ] | ALl “%Q@ pge
unit and ofﬁﬁ'bg or ma? n d| sc use gr%{‘tnﬁcgg%e qﬁé altggog1
i qui d | ubr the glectric maton hevhilerthaputerchesting-pact 17 is fastened t0 the rotor 5 of the electric
15 motor 1. The inner bearing part 15 comprises a shaft 19 which is fixedly arranged relative to

the stator 3 and which has a centerline 21 which coincides with the axis of rotation 7. The
shaft 19 is provided with a smooth circular-cylindrical bearing surface 23 which is concentric
with the centerline 21. The inner bearing part 15 further comprises an annuiar bearing plate
25 provided with annular bearing surfaces 27 and 29 extending perpendicular to the

20 centerline 21. The outer bearing part 17 comprises a bearing bush 31 fastened to the rotor 5
and having a centerline 33 which during operation coincides substantiaily with the centeriine
21 of the shaft 19. The bearing bush 31 has a circular-cylindrical bearing surface 35 which is
provided on an inside concentrically with the centerline 33 and which is to cooperate with the
bearing surface 23 of the shaft 19. The outer bearing part 17 further comprises an annular

25 bearing chamber 37 in which the bearing plate 25 of the inner bearing part 15 is present. The
bearing chamber 37 is closed by means of an annular closing plate 39 of the outer bearing
part 17. The bearing chamber 37 is provided with a smooth, annular bearing surface 41
which extends perpendicular to the centerline 33 and which is to cooperate with the annular
bearing surface 29 of the bearing plate 25, while the closing plate 39 is provided with a

30 smooth annular bearing surface 43 which extends perpendicular to thc centerline 33 and
which is to cooperate with the annular bearing surface 27 of the bearing plate 25. A bearing
gap 45 is present between the cooperating bearing surfaces 23 and 35, a bearing gap 47
between the cooperating bearing surfaces 29 and 41, and a bearing gap 49 between the
cooperating bearing surfaces 27 and 43, a liquid Iubricant being present in said bearing gaps



15 bearing of the electric notor at conparatively high speeds of the

el éctric notor is prevented. The invention wll
be explained in nore detail below with reference to the drawing, in
whi ch Fig. la shows an electric notor according to
the invention pwosrdaswith 20 a first enbodi ment of a dynam ecansswiss
bearing according to the invention, Fig. I'b shows
in detail an annul ar recess of the dynam C -groove beari ng of Fig. la
while the notor is rotating, Fig. 2a shows an

el ectric noto cordhng.t o ' i ' L300 econd
ambodi ment - of 52 e AP Syl ortiiph MR, £00 B, 3ol ol cr st 0

Fig. 2b shows in detail ansdFipulafurthercshows,anfirstopattemntdfegroayenil and a scamls of
t he dynam c groove .bearing, of Fi 2 i t Ole o af i y,

Fig. 3a shomsgp“g‘ﬁmeqféé?orv Fsc%n%rf 3F°vgceg6‘?8'i\é%&?g sﬁlﬁg&%ﬁg‘nﬁgﬁhg g‘\sl)glﬂ?gcfk\ﬂ?t h
a third enbodaxia distante frord one anotheys cack pattzeracompyising aanntiberjoft conseowtiverpainodf on,
Fig. 3b shQws in detaiJ_ an annul ag, recess and a further .annuy ar recess of
50 he dynan SOHES 356 S5 SR o7 & V-gSpeare i reBytb Pt 1 e gF

Fig. 4 iz a '@Gfe_@mﬁdﬁﬁi@mwiaﬁﬁhwimamﬂﬁieﬁﬁﬁg}ﬁrﬁedﬁwmhmdﬂﬁﬁhﬁiC
notor and a dynam c groove heari according.to the inventjon, an

o ss a staal et sere Jearng ST i RAich 3 PR PrestRe Brid-spiakes Place of the 1y
97/ 23735 liquid lubricant present in the grooves 55a, 55b under the influence of a pumping action of
PCT/ 1 B96/ 01345 :

In Figs. |a, $&grogxes 338, S3bfuriog suptinnaf the bearing,push 31 abput the shaft 18, 30 atthe,
in these HpgUsRs aaringQiant 176is sipBRES perpenlictiadly toShe axis of Aitalioh 7 reRlifidqRE NENt S

of the dynam ¢ .groove bearing according to the invention used therein
have been gi visperhsaringpag 15¢ b anquiar bearing surfices 27 and 29 of the bearing plate 25 are

also provided with respective groove patterns 59 and 61. The groove patterns 59 and 61,

visible in side elevation only in Fig. 1a, again each comprise a number of oonseéntive pairs

of grooves 63 arranged in a V-shape with regular interspacings. The patterns of grooves 59
15 and 61 in combination with the smooth bearing surface 43 and the smooth bearing surface

.41, respectivély, of the outer bearing part 17 form an axial dynamic groove bearing 65 in

which a stabilizing pressure build-up takes place of the liquid lubricant present in the grooves

63 under the influence of a pumping action of the grooves 63 during rotation of the outer

bearing part 17 about the inner bearing part 15, so that the outer bearing part 17 is supported
20 parallel to the axis of rotation 7 relative to the inner bearing part 15.

As Fig. la further shows, the dynamic groove bearing 9 of the electric
motor 1 has an annular recess 67 which is provided in the bearing surface 35 of the outer
bearing part 17 and which bounds the bearing gap 45 between the cooperating bearing
surfaces 23 and 35. As will be explained below, the annular recess 67 prevents liquid

25 lubricant present in the bearing gap 45 from leaking from the dynamic groove bearing 9. The
annular recess 67 is shown in detail in Fig. 1b. As Fig. 1b shows, the annular recess 67 is
provided at a side facing the bearing gap 45 with a first lateral surface 69 which adjoins the
bearing surface 35 of the outer bearing part 17 and which encloses an obtuse angle 8, with
the bearing surface 35 of the outer bearing part 17. At a side remote from the bearing gap

30 45, the annular recess 67 is provided with a second lateral surface 71 which also adjoins the
bearing surface 35 of the outer bearing part 17 and which encloses an angle 3,, also obtuse,
with the bearing surface 35 of the outer bearing part 17. As is visible in Fig. 1b, the obtuse
angle @, is smaller than the obtuse anglc.B,, so that the first lateral surface 69 of the recess
67 is steeper than the second lateral surface 71 of the recess 67. As Fig. 1b further shows,



nunerals. 5 The electric notor 1 shown in Fig. la
conprises a stator 3 and a rotor 5 which is journaled with rotation
possibility about an axis of rotation 7 relative to the stator 3 by
means of a first enbodi nent of a dynam c groove bearing 9 according to the
I nventi on. tator 3 conprises an electric coil 11 which is

depi cted diad?ggﬁgﬁ?%ally only in Fig. la, while the rd?%?mgw%ﬂﬁprises
a permanent nagnet 13 which is to cooperate with the 10 electric coil 11
and which is depicted diagrammtically on8y in Fig. |a. '

As Fig. la further shows, the dynam c groove bearing 9 has an inner

beari ng par the 18erahsirfacesi9tand 7 of therngcess 67 mege\into @lroumled botwna D3 of thi vecesst he
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bearing surface 23 .of the shaft 19. The outer bearing part 17 further
conpri ses alVHFAN sAlsosybiegtdq a ceprifupahiorse. under e ipfiuepce dfovhichothe figuid) ate 25
of the i nneqpReak isQGuPd it teAnilarefS€E? and'H Petained in RS drindlr foaR 8! ASFig. S

cl osed by neans of an_ annul ar cl osing plate 39 of the outer_ bearing
i

part 17. Thib shows; the lianid iukricant;75 whiph Bas leaked fjomythe, bearing gap 45, has a meniseus i ng
surface ¥l 77 in thelhfillarS¥desy6'E whith Biedsbatiied the fiks® latédal sBfileq0ldnd theSsdcanad Whi ch

Is to cooperate with the annul ar surface 29 of the bearing

b
pl ate 25. whierdl surfasecilofithpyanguigs ecess 61"533&3%@% angle g0 The, eaACHanglf @ ar
bearing surhACLvahR WHIE B Richaines bp alcoMpekition! o ithe iuld RoSAQBLE 79, [l dthpdshicsk

which is to cooperate wth the annul ar bearing surface 27 of the bearing

plate 25 ARl fom whichyihe beesing buh AL Was ARt 4090 bR IReATIHIBT FRSSSSI ng
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beari ng gapsurfaces 69 and 71 of the annular recess 67 are made of the same material, so that the

contact angle o between the meniscus 77 and the first lateral surface 69 is approximately
equal to the contact angle o between the meniscus 77 and the second lateral surface 71. Since
the obtuse angle 8, of the first lateral surface 69 is smaller than the obtuse angle S8, of the

25 second lateral surface 71, i.e. the first lateral surface 69 is steeper than the second lateral
surface 71, the meniscus 77 will have a level h, above the bottom 73 of the recess 67 at the
first lateral surface 69 for achieving the contact angle o which is higher than a level h, of the
meniscus 77 at the second lateral surface 71 for achieving the contact angle «. Said levels h,
and h, of the meniscus 77 will increase until a situation depicted in Fig. 1b is reached if the

30 quantity of liquid lubricant 75 in the annular recess 77 increases as a result of continuing
leakage of liquid Iubricant from the bearing gap 45 during operation at comparatively high
speeds of the dynamic groove bearing 9. In this situation, the meniscus 77 reaches up to a
bottom 79 of the grooves 55b of the pattern of grooves 53 adjacent the first lateral surface 69
of the recess 67. If the quantity of liquid lubricant 75 in the recess 67 increases still further
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45, 47 and 49 during operation such as, for exanple, a lubrication oil or
gr ease. As Fig. la further shows, a first pattern
of grooves 51 WO 93723788 ond pattern of grooves 53 are prodcdfflegoizdshe
bearing surface 35 of the bearing bush 31 at an axi al distance from
‘one anot her, each pattern conprising a nunt§r of consecutive pairs of 5
‘grooves 55a. 55b arranged in a V-shape and”with regular inter-spacings. The
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annular recess 67 will in general prevent leakage of liquid lubricant from the dynamic groove
bearing 9 when the angle 8, is smaller than the angle 3,, in accordance with the operation of
the recess 67 as described above.
The meniscus 77 only reaches a level which corresponds approximately
25 to a position of the bottom 79 of the grooves 55b adjacem the first laterai surface 69 of the
recess 67 because the pattern of grooves 53 adjoins the annular recess 67 and the grooves
55b of the pattern of grooves 53 issue into the recess 67. The level h, of the meniscus 77
adjacent the second lateral surface 71 of the recess 67 is comparatively low as a result of
this, so that the recess 67 has a very reliable operation. It is noted, however, that the
. 30 invention is also applicable when the pattern of grooves 53 and the annular recess 67 are at
an axia] distance from one another. In such an alternative embodiment of a dynamic groove
bearing according to the invention, the meniscus 77 reaches a level adjacent the first lateral
surface 69 of the recess 67 which corresponds to a position of an edge 85 of the recess 67
facing the bearing gap 45. If the meniscus 77 exceeds said edge 85, liquid lubricant flowing



the bearing surface 35 of the outer bearing part 17. At a side renote from
the bearing gap 30 45, the annular recess 67 is provided with a second

| ateral surface 71 which al so adjoins the beari ng surface 35 of- the
outer bearing part 17 and which encloses an angle [err], al so obtuse,

with the bearypspisface 35 of the outer bearing part 17. As !a ViSisgsle I n

Fig. I'b, the obtuse angle [err] is smaller than the obt

[err], so that the first lateral surface 69 of the recess 67 is-
steeper than the second lateral surface 710 of the recess 67. As Fig. |Ib
further shows, WO 97/ 23735

PCT/ | B96/ 018v€s from the recess 67 is returned to the bearing gap 45 under the influence of a capillang

the | ateral ; | 0 d bottom
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dynam ¢ roQve bearings, |eakage of liquid |ubricant present in the
beari ng gapbfgmg&m"’ ring operation above a critical speed of the
dly_nam' chg_rO(ﬁve ]E)ea[]i ng Sln theekcteic hichm'éﬂg shpweth Fig. 2a, meﬂﬁres?ijmﬁﬁléw\vjam erf
alia a height of the hearin a an vi scosity an urface _tension o
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17 under_the infl sg)ra]ce ?f fricti J{;al .forces bet ween t he || qui

| ubri cant® afepring 8 t“@r“f%‘é?r‘?‘%'g pgain comprises.an anmplar fepess 91 provided i the

| ubricant i _Seaﬁ_ngguﬁéébbgfb? theCouter Gedting! partOF| anli DoGrRing kA6 Béarinf ap 85 batRB&GEme|
which the liquid, lubricant is cayght i P the annul ar recess 67 and is
retai hed i nSPIPETaHpg, bsasipg F‘é‘@@%%%%aﬂd 38 The gnnular recess; P15 shown inydgtaflin Eigy 2b.

| ubricant 7pikeRhe nBRS rdcesd 67 bf ilicdPnbbR. f26Ve bBangaN) tkoannalr feckB O DPURE 15 77

in the annul ar recess 67 which lies gagainst the first |lateral surface 69
and the sec@yppmic grooye;bearing 82 j5 alsoprovided gt asifle faging thg bearing £2p 48 witya farst

so- cal | efs CQiraCurfacedH9wiiich 4dj6ins 98 30Ehee A5F e outer belvi parved 4@ Whi ch

is determ ned by a conmposition of the liquid lubricant 75, a con;)osi tion of
encloses an obtuse angle 8, with the bearing surface 35 of the outer bearing part 17, and is

provided at a side remote from the bearing gap 45 with a second lateral surface 71 which

again adjoins the bearing surface 35 of the outer bearing part 17 and also encloses an obtuse
angle 8, with the bearing surface 35 of the outer bearing part 17, the angle 8, being smaller

20 than the angle 8,. As Fig. 2b further shows, the lateral surfaces 69 and 71 of the recess 91
merge into a flat, circular-cylindrical bottom 93 of the recess 91.

As Fig. 2b further shows, the inner bearing part 15 of the dynamic
groove bearing 89 has a shaft 95 which is provided with the smooth, circular-cylindrical
bearing surface 23. A conical surface 97 is provided in the bearing surface 23 of the shaft

25 95, forming a lateral surface 99 of a further annular recess 101 provided in the bearing
-surface 23 of the shaft 95. As Fig. 2b shows, the lateral surface 99 is present.at a side of the
further annular recess 101 which faces the bearing gap 45. The conical surface 97 is
arranged opposite the second lateral surface 71 of the annular recess 91 of the outer bearing
part 17 and encloses an obtuse angle 8, with the bearing surface 23 of the inner bearing part

30 15. The obwmse angle 8, of the conical surface 97 is smaller than the obtuse angle £, of the
second lateral surface 71 of the annular recess 91, so that an annular chamber 103 is present
between the second lateral surface 71 of thc annuiar recess 91 and the conical surface 97,
which chamber widens in a direction away from the bearing gap 45. As Fig. 2b further
shows, the conical surface 97 extends in axial direction, seen from the bearing gap 45, to



a material fromwhich the bearing bush 31 was nmanufactured and in which the
annul ar recess 67 is provided, and a speed of the electric notor 1 and
t he dynami c groove bearing 9. In the 20 first enbodi nent of the dynam c
groove bearing 9 shown in Figs. la and | b, the lateral surfaces 69 and
71 of the annulwobosgesss 67 are nmade of the sane nmaterial, so g rﬂ”

contact angle [err] between the neniscus 77 and the first lateral sur ace
69 i s approxi mately equal to the contact angle a between the neniscus
77 and the second | ateral surface 71 Si ncdl the obtuse angle [err] of
the. first lateral surface 69 is s |1 er than the optuse angle [err] of the
25 second IM?‘QE‘S&?"P%@WS“WE t°ﬁ *iesﬁ%séx surface 69 is steeper

than the second lateral Theo%ét&ﬁ&?&'tﬂéamﬁh?rﬁ@dﬁlgﬁ(w&mﬁ PdR 12 foevel
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i ncrease uﬁt.tpt@mapéﬂre@emmwﬁ Pﬂ@cdmml%srpe%bm » the, annpdpr recess
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ﬁS duri ng olpeqoalpmlwd! highspeedsio thepl;cmpgwwr;%fmimpé;a@mfm ﬁ@“@ymmsé)l??oove
earing m'inh@ om
79 of the grgg%/esé‘sﬁﬁlbmﬁ’%rﬁ attern o E'guisuci)lovessp""?g gﬁ?ﬁ%fb&ﬁngpm ?
“lateral surf whileae elecmcmomrwawsmaryais well ag the dynamic gropvediieating) 89.cpart of

lggyrzlggggt 16° :hé‘n&m hfb?ﬁﬁﬁ%ﬂ??lobﬁ%rfﬁﬁﬂﬁ b@ﬁrﬂg ga{: Y5 W&k the influence of capillary WO

PCT/ | B96/ 0134ferces. As Fig. 2b shows, liquid lubricant 105 which escaped from the bearmg gap 45 ig the
in this S'tua.ﬁaltﬂ Lyl G I b
of the pattern Oﬁarytsﬂf'e ‘g’%’g%%/glghg%g 1 acentgm}%#r Pinll fl?i‘{:ﬂw@eﬁ ace g&}
and the |i quisirfaced?l ofahe ammulae récasy 9(lhn ther anter dgaring partastambthetdumc;iasntfmemmf

Phe. panpi ng. ¢ B bkt BEE 4 Cobiad a8 o ikeh@ror e 6K e I 14306

in the andfl ahe b&nnggapés tllé’hqsd dibcicant 105 i\ e adrular chamber é%cramchtltmat hi s
e . i o 3R] e g e, S R 1% Bl
because the Habrgpam S iofthe hmuEEWusIOBNlaEJ the eleriric etos 8'(‘, emtjlhb slymanait groove
sur f ace 71 Ofbemﬁ“g 89 are stationary, so that leakage of liquid lubricant from the dynamic groove
bearing 89 is prevented also while the electric motor 87 is stationary. The annular chamber
20 103 has a volume which is as large as possible because the conical surface 97 extends in
axial direction from the bearing gap 45 to beyond the second lateral surface 71 of the annuiar
recess 91 in the outer bearing part 17, so that a comparatively large quantity of liquid
lubricant can be retained in the annuiar chamber 103 under the influence of the capillary
force while the electric motor 87 is stationary. Since the conical surface 97 is the lateral

25 surface 99 of the further annular recess 101 in the inner bearing part 15, only a
comparatively small quantity of material need be removed from the inner bearing part 15
during its manufacture for providing the conical surface 97 in the bearing surface 23 of the

. inner bearing part 15, It is noted that the conical surface 97 may alternatively be constructed
as a narrowed portion of the shaft 95, in which case the shaft 95 is given an external

. 30 diameter smaller than an external diameter of the bearing surface 23 of the inner bearing part
15 at a side of the conical surface 97 remote from the bearing gap 45. A comparatively large
quantity of material, however, must be removed from the shaft 95 of the inner bearing part
15 for providing such a narrowed portion. It is further noted that the further annular recess
101 may alternatively extend in axial direction to beyond an end of the bearing bush 31. A



recess 67 is smaller than the height h[err] of the neniscus 77 adjacent the
frrst lateral surface 69 of the recess 67, so that | eakage of |iquid

| ubricant al ong an end 83 of the dynam c groove 10 bearing 9 shown in Fig.
la is prevented at said conparatively high speeds of the dynam c

groove bearin 09 A difference between said

hei ght s h[err%a’ﬂ@"'ﬁferr] of the neniscus 77 is det er mi PeiBIg0134s

di fference between the val ues of the obtuse angles [err] and [err]. Said
hei ghts [err] and [err] fluctuate ag92a result of, for exanple,

external interfering forces which are exerted on 15 the dynam c groove
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operation off amularmgssrlégé@gse@ﬁzgscm%@ shape,f the annular recess 91 °f‘h° '
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surface ¥o byaringgart 15 of ﬂe@&wemeaawstl% isprovided with a Syrthey aunulas recessoi ns
the annul ar mze&ﬁreﬁc&?esgaﬂ s td e m&%l%ﬂﬁﬁ%ﬁﬁf%%aﬂfls%fqﬁ’es 53
7. The IeveI er

I ssue into the recess r f the neniscus adj acent

the second fiynamiggroays tearieg §: The ofthe slypaseie grove bearipg (18ly as a
result of g erstt{i’érﬁ«hc%@ﬁinb%hb&mﬁc EFIBS dfiimitftodve tRheing’ $9 indhtd GneiBomat | ON.

It is noted, however at the 30 invention Is_ also appllcable when t he
pattern of gm\ﬁeﬁaosﬂlam@:qmlahmsarm ef the guisry beariag part 17 is proyided with a
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groove to the 1nvention, the nmeniscus 77 reaches a

| evel adj acembodiment fof ﬂstdynume rgmove bearing 111 otbe ligujd dybricns leaking feom the hesring
COfreSponngﬁéfﬁaleﬁx?hogbﬁngoxp apdin 24l%Rt OO hnruldf récBHEIS 2B rerained thée ufdkrt he

beari ng gap niscus 77 exceeds sai d edge 85, liquid Iubrlcant
fl owi ng the influence of centrifugal forces acting on the liquid lubricant. Since the second lateral
surface 71 of the annular recess 113 is provxded with said coating 115, the liquid lubricant
20 has a comparatively great contact angle o with the second lateral surface 71 in the annular
recess 113 so that the liquid lubricant has a convex meniscus 117, as shown in Fig. 3b, in
the annular recess 113. The contact angle o of the meniscus 117 adjacent the second lateral
surface 71 is comparatively great, and in addition the obtuse angle 3, of the second lateral
surface 71 is greater than the obtuse angle 8, of the first lateral surface 69, which has the
25 result that the meniscus 117 adjacent the second lateral surface 71 has a level h, above the
‘bottom 93 of the recess 113 for achieving the comparatively great contact angle o which is
low in comparison with a level h, of the meniscus 117 adjacent the first lateral surface 69.
Said levels h, and h, of the meniscus 117 rise until a situation shown in Fig. 3b is reached
when the quantity of liquid lubricant in the annular recess 113 increases as a result of a
30 continuing leakage of liquid lubricant from the bearing gap 45 during operation at
comparatively high speeds of the dynamic groove bearing 111. In this situation, the meniscus
117 reaches the level of the bottom 79 of the grooves 55b of the pattern of grooves 53
adjacent the first lateral surface 69 of the recess 113, so that the liquid lubricant flows from
the recess 113 into the grooves 55b and is rewrned to the bearing gap 45 by the pumping
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over fromthe recess 67 is returned to the bearing gap 45 under the

i nfluence of a capillary force of the bearing gap 45. Gven a
sufficient diffwoemsybetween the angles [err] and [err], PCHABSSSas 1 1
I's achieved also in this alternative enbodi nent that the nmeniscus 77
retains a sufficient di stance to the eéjge 81 of the recess renote from
t he bearing gap 45 adj acent t he second™Tateral surface 71 of the recess
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surfaces 23 and 35. The anﬂulﬁfwrme%an&imﬁmmmmﬁbéssm 91,313 éb-

Li ke the annul ar recess 67 of the nam &’F%@‘?O\/e heari 9, the annul ar

recess 91 of hpauter ““%/H%H:“BY exgd veithgy BF“WGE’H*“S&CQE‘@ de
facing the beasigadndaRortblaitkdl Surfack 71 %?%Wﬁ@@' 1 BWelirofidedMAl Gonvadi Oi ns

t he bearing surface 35 of the outer beari ngupart 7 and encl oses an

obt use angl e peiscps wilk #isq arise i theirergssRfs Phc Mfm‘% FF&“%GE‘&‘F Bp afathe sepopdyr t
17, and igg 1amap§ﬂﬁbdcﬂ.sa§wﬁeﬁhm diffeRh&@ Betvii¥h lah Angl 3F 1K HAR ARa shfle ¥

second | ateral_ surface 71 wh lg i.n adjoins the bear| ng surface 35

of the outer Wehe MAYSHR R thi?“&ﬁcﬁ"a?bol Adjageng e pon-spaterd second lategh girface & |

Wi th the bearygesy\thé aitferedce Beiwded theteiel hmarm aﬂmeaﬁéms&% is ilRa®B05Rcd &id ]
~being smaller 20 "than the angle [err urt her_ shows, the
| at er al surfmecmgbmoﬁmemmm@d&aowmgm% agpsal; sefape 15 at |

circul ar-cylidagph S}BAIP %@ve?fmé Sthould have a value of almost 180°, so
As Fig. 2b fur%’e‘rQ s P e I nner bear| _Ipart 15 vgfa t he d;naons%c

groove bedfi ﬁ@ﬂt@!ﬁ WM3Mﬂﬁ%7Mf@H rpogssfilo 91 dHG mpst haverpccomparstively great

circul ar-cyl I‘E E) g{h beari ng surface 23. A conical surface 97 is
provided in the bearing surface 23 of the shaft 25 95, formng a |ateral
~surface 99 of a further adhulfaﬂhereetewmmsmm\ﬂhmomem rtheygoating 115

- surface 23 ofy g‘dﬁe O?ﬁﬁﬁc\ﬁﬁn reédds $1%PWhiich s BorebRved! tha%%é ﬁﬁﬁsc%g’n'ﬁ

. present at ‘a urther annul ar recess 101 which taces th

bearing gap 4BowrlireFigoab.cAs the quantiseofdiquidsiubricant inrthe,prpmlar sspssJi3 Ws&!ﬂnnd

17 and enaPoasmpihittly bAfef RIS wIF K coblach s, Wilh 4 RAriRE LA ofne PO
i nner beari ng‘%eral'giB Pall515 e rssﬂtubaméh@nemf@mntm the ecessobdB dsiremsprdrtadlee 97
I?i z;ra ![ Ih:r aE] %Fmﬁé‘?a cess QRﬁQ%ﬁ ﬁﬁgf&%en@tfaﬁlgf‘mp § gﬁp %WO%@?%E&%EEi%%e
the grooves 55b.
Figs. 4 and 5 diagrammaticaily show a data storage unit 121 provided
25 with an electric motor 1, 87, 109 comprising a dynamic groove bearing 9, 89, 111 according
to the invention. The data storage unit 121 comprises a number of parallel information discs
123 which can be rotated about the axis of rotation 7 of the electric motor 1, 87, 109 ina
housing 125 by means of said electric motor 1, 87, 109. The information discs 123 are,. for
example, so-called hard disks for use in a computer. As Fig. 5 shows, t_hc'infonnation discs
30 123 are for this purpose fastened at regular axial interspacings to the rotor 5 of the electric
motor 1, 87, 109, while the stator 3 of the electric motor 1, 87, 109 is fastened to 2 bottom
plate 127 of the housing 125. The data storage unit 121 is further provided with a scanning
unit 129 with a number of magnetic heads 131 for cooperation with the information discs
123. The magnetic heads 131 are fastened to an arm 133 which is pivotable relative to the



bet ween the second | ateral surface 71 of the annular recess 91 and the
coni cal surface 97, whi ch chanber widens in a direction away fromthe
bearing gap 45. As Fig. 2b further shows, the conical surface 97
extends in axial direction, seen fromthe bearing gap 45, to
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beyond the second | ateral surface 71 of the annul ar recess 91.

The operation of the annular recess 91 ini4 he outer bearing part 17 for
the prevention of |eakage of liquid lubricant fromthe dynam c groove
beari ng 89 Housinggl25 and thecinformationafiscs 123 atdowhich basrantindivi@ual magndtio chestl 181 C

roove bear r t he operat]j of .t.he

anoul o r oo L8 adt ifFREGT LA, 65 nRR NS oy e b6t FagRiEhErds 13) & v

gé plreventl ingFige dkwhite ﬂ(e_ahn:mlﬁr_ndthblmagnmcd @amﬁuhﬁmmm ngﬁg).CB/ﬁ;rbeari nga
alsoat ., .. C r ve OB s of the. e i c not : :

shows t he amlwqgg@@%“?é Hﬁ?r&a“%@ﬂsﬁz}’ gioateg-a %H'I'f ¢ i

further angf wmdoﬁqagﬁmw&ometél&mcrmabr D8y, i109] add ifle thignetic heatd'id16aré he

el ectric notor 87 is stationar g we as tlgsadynam Cégp: oove bear| ng 89,

part of 10 Pesitioned selatye|to theirotating B€45 under

the i nfl uenggoratariea istd BX3Vare read ofmbyaﬁﬁmczmsms, Ilquld i oot
105 whi ch escaped fromthe bearing gap_4 stationary state

“forms a meniscus 107 in CReeEETE F°"c1h§7r’b@9 ske\gdmmbhcm@wamwm al

surface 71 moﬁa&oq&ﬁuhﬁmreﬁm &ewﬁﬁﬁg%ema&awstlzé?wd the
- coni cal surface 97 of i nner bearing_ part

- di ver gentde Blectrif anaiofly &y 10wt She dremﬁgr%%hemr% §%- lltlnﬁ%@atfem gap 45,
(the | Tqui d pHBEEANbkDR usk 6 T8 singe ATR0Y blQiel BBHRIR Bbrkaps a

. capillary force dirtected towards the bearing 3’85)45 Sai d ca force
keeps the IM|MW“I1&BFVM'“MWWW Tifg % $qnbbhru ?Wﬁleeé‘"f‘he
el ectric nogpkerd? 82809 Beis fevéhitddOin Shis mm&%iﬂﬂ%ﬁﬂnﬁbﬁd%&@iﬂ%ry, SO
t hat | eakage of |IC]UId | ubri can fromthed nam c groo bearing 89 is

prevent ed ath$dnagreticcheads: 13 are poliuted byt lgakagey of liquid lubricant,Spch pojlutign qf the

chamber @0 xx&%a%ﬁdﬁcs\/fﬂalmﬂﬂlhﬁﬁeﬁéhéas iﬁrﬂﬁa!@%mﬁldﬁhﬁbﬁs&%@ the
coni cal surface 97 extends iIn axial direction fromthe bear] nﬂmgap 45

to beyond t REETaHanf{dhe data starage unit hicand the,comnyer y5rd,jp gpmbination with it.
leakproof dynamic groove bearings 9, 89, 111 in addition provide for a comparatively long,

trouble-free operation of the electric motor 1, 87, 109.
The dynamic groove bearings 9, 89, 111 described above each comprise
20 a radial dynamic groove bearing 57 with cooperating' circular-cylindrical bearing surfaces 23,
35, and an axial dynamic groove bearing 65 with cooperating annular bearing surfaces 27, 43
and 29, 41. It is noted that the invention is also applicable t0 dynamic groove bearingé in
which the cooperating bearing surfaces are of a different shape such as, for example,
dynamic groove bearings with conical or spherical bearing surfaces which have a radial as
25 well as an axial bearing function.
It is noted that the bearing surface 23 of the inner bearing part 15 and the
bearing surface 35 of the outer bearing part 17 in the dynmamic groove bearing 9, 89, 111
described above have a diameter adjacent the relevant annular recess 67, 91, 113 which
corresponds to a diameter of the bearing surface 23 of the inner bearing part 15 adjacent the
30 pattern of grooves 51, 53 and a diameter of the bearing surface 35 of the outer bearing part
| 17 adjacent the pattern of grooves 51, 53, respectively. According to the invention, the
bearing surfaces of the inner bearing part and outer bearing part may alternatively have a
diameter adjacent the annular recess which differs from the diameter of said bearing surfaces
adjacent the pattern of grooves. Thus, for example, the shaft 19 of the inner bearing part 15



recess 91 in the outer bearing part 17, so that a conparatively |arge
quantity of liquid | ubricant can be retained in the annul ar chanber
103 under the influence of the capillary force while the electric
notor 87 is stationary. Since the conical surface 97 is the lateral 25
surface 99 of tweddmusmsher annul ar recess 101 in the inner beargcidm l#4515,
only a conparatively small quantity of material need be renove rom
‘the inner bearing part 15 during its manufacture for providing the
coni cal surface 97 in the bearing surface 38 of the i nner bearing part

15. It is noted that the conjcal surface 97 may alternatively he
constructed Of the gynamicgropwsaring P shasyn By ’Sh@@ﬂa‘ﬁg‘waﬁhﬁ"‘m@?"%%e t he

shaft 95 is gheg.ﬁg%gr {25t Whi Ifoﬁamsi EEE‘% terSifid the BiaiB@P ofthe SHEfCidRént the

di aneter of t I ng sur ace 23 of e inner bearing part 15 at a

side of the cpatieonsiof graovescH. 63, inavhichecase nclosiog plater 35-ig Prwided yith/n annular
conpar ati vel
frglron t-he sha?%%ﬁ%e‘oﬁﬁgﬁb a?‘{’rr#g}wpe ﬁﬁeaka?@?@l‘{(ﬁﬁd m?#%:‘/‘f 98?1% sucﬁﬂé

narrowed pdrtplee.39%t is further noted that the further annular recess

101 may al ternatively extegdni &mwg[}?%? 88, A3 YREbaNatNE L vlabig

beari ng bush 31. A .
PCT/ | B96/ 0134%urface 35 of the outer bearing part 17 has the same diameter on either side of the anmlar

D90 g2 21, FABRof M1 A g B e SE Bl el e
retaining a cdiametetsyoncithéri siflei of the dymilerirecess 62:91, 113 accbtdmg wfthelinvergionf Tlms,
cloct 1 ¢ S ofSt£BmRf e Bkl fsriSRRS may pave o djameter 15 st of the ol 6, 3y 113
rotation possrendte fromalwobearinggapds whick lsrgnmarltm a/7diaradtert of\the bezring surbicaBhat 3
ancording to-PASe ER e e ¥R S Kol 8 g o GRYE Hitbeliutcbtpce
bearing part betwedn mhmghsrﬂim.ﬂgnm\aelnmanlsugl Sith an altmmweﬁmﬁomm of a an
01 of the - dmpiye rORE et il 35 BB pirahih RaCihE RS 27 LRt TS
beari ng suisf arees? 87091, 112 doesrmet ridDabole taeiedge §13r109 bﬁtlnfrectekseﬁﬁ)%am&:egmove
bearing 111 i fo x%ﬁﬁé’iaqugg ES a further annul ar recess
As was described above, the annular recess 67, 91, 113 is provided

adjacent an end of the bearing bush 31 or in the closing plate 39, whereby the annular recess

67, 91, 113 forms the boundary of the bearing gap 45 between the cooperating bearing

20 surfaces 23, 35. According to the invention, however, an annular recess may alternatively be
provided in the dynamic groove bearings 9, 89, 111 described above in the bearing surface
35 of the outer bearing part 17 between the radial dynamic groove bearing 57 and the axial
dynamic groove bearing 65, for example immediately above the pattern of grooves 51 as
seen in Figs. 1a, 2a and 3a. Such an annular recess between the radial dynamic groove

25 bearing 57 and the axial dynamic groove bearing 65 prevents leakage of liquid lubricant from
the radial dynamic groove bearing 57 to the axial dynamic groove bearing 65 and vice versa,
so that a previously made distribution of the liquid lubricant between the radial dynamic
groove bearing 57 and the axial dynamic groove bearing 65 is maintained as much as
possible.

30 It is further noted that the annular recess 67, 91, 113 according to the
invention is characterized by the obtuse angles 8, and 8, of the lateral surfaces 69 and 71 of
the recess 67, 91, 113 which adjoin the bearing surface 35 of the outer bearing part 17. The
operation of the annular recess 67, 91, 113 is not determined by a shape of the bottom 73,

93 of the recess 67, 91, 113 arranged between the lateral surfaces 69 and 71. According to



101 which corresponds to the further annular recess 101 of the inner ,
bearing part 15 of the dynam c groove bearing 89. The third enbodi nent
of the dynam c groove bearing 111 differs fromthe second enbodi nent
of the dynam c groove bearing 89 in that the second | ateral surface 71
of the annul aﬁdﬁﬁ%ﬁ? 113 of the outer bearing part 17 is provided with a
I5 lubricant-repelling coating 115 such as, for exanple, a BGHIBPeHad5car bon
polymer. In this third enbodi ment of the dynam c groove bearing 111,
the liquid lubricant |eaking fromthe bea6 ng gap 45 during operation
is again caught in the annul ar recess 113 and retai ned there under t he
i nf1 uence othedeventiod, thrninnilar eeess £21 9110113 rin theeuter Hearing ipaiv 17 asaytbe ghrence t he

second | ate .S is faravided with
St cont i nhotoms bavigelk aBE Sindclnit 1k MR bicRin TGRS i o B Tl B fnil's
cont act angWVeshhpedriottominterging inte deriatedabsurfacds @and 3te 71 in the annul ar
recess 113 so that the ljquid,l ubricant. has a.convex neni S 7, as shown
in Fig. 3b, in the S B Do gtﬁiwé%vﬁﬁﬁmaéelﬁwy f the
meni scus 511¢seddh dewics othae tiasadaal storigerumic 121 as déstifitied ABové] forexapP ainad Vel y

great, and inh addition the tuse,angle [err] of the seco | at er al
Surface 71 F 0 oAb SEATBinG St i RBP4 GPOIRG . FHOFDerors: e

surface 69, dyfanfié gloate 5&3&!:%5, 89,43 hﬁartﬂéaise&ihﬁ diﬂ&hﬁﬁﬂfe of krlot61Cin 641Vt ih B
second lateral surface 71 s.a level h[err] above the bottom 93 of
the recess E‘EWW‘“JCFH’@WP@’E‘% \ ely great contact angle [err]

which is | ow i n conRas fifidly dotetlthal thecrdntitn Bralsh applicable 10BN eIR&HS mblof
adj acent_the first lateral surface, 69. Said | evel s h%grr and hl[err]
of the nibhi §¥fsdaty storagesunit which comprises,only gpe ARl inforpptipn dis. The dynamicd

when the Qqugiové Yeadihg bdrtink othé invériion iferhiientp SaitbR fof RMMErization, BGhAASES

as a result of a 30 continuing Jeakage of liquid, lubricant fromthe

beari ng gap%%ﬂﬁﬂ@a%@‘deF igformation tereinmay havgsompuratinely small,
dynam c grogigensies i Ng 111. In this situation, the meniscus 117
reaches the level of the bottom 79 of the grooves 55b of the pattern of
grooves 53 adj acent the first lateral surface 69 of the recess 113, so
that the liquid lubricant flows from the recess 113 into the grooves
55b and is returned to the bearing gap 45 by the punping ' WO
97/ 23735
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action o . The liquid lubricant adjacent the-second | ateral
surface Im"m"mkm“ﬂmﬁﬂ cess 113 retains a conparatively w de distance to
an edge 119 6f the"recess 113 renote fromthe bearing gap 45 owing to
the conparatively great difference between the levels h[err] and
h[err] of the co@eessgni scus 117. The use of said coating 113didssn13as
enhances the reliability 5 of the annular recess 113.

It is noted that a convex neniscus in the annular recess 67, 91, 113 of
the outer bearing part 17 may alternativel y17be achi eved wit hout a

| ubricant-repe I'; Sﬂ.coati ng 115 on the second | ateral surface 71 of
the recess 67, %13 bei ng provided. A convex meni scus wll al so
arise in the recess 67, 91, 113 when the obtuse angle [err] of the second
10 -lateral surface 71 is greater than a difference between an angl e of
180[err] and a contact angle [err] ~of the nmeniscus in the recess 67,
91, 113 adjacent the non-coated second | ateral surface 71, wher eby t he
di fference between the levels hlerr] and h[err] of the neniscus is

i ncreased. Since said contact angle [err] of the neniscus with the
non-coated seqond |ateral QUifnam@ gfdove bearing witPSPihé teXifig/paft @il lan oliyeVeEr
the obtuse angle [err] should have a val ue of alnobst 180, so 15 that the
second | at er albeavingf partawhich isfrotatable about the igner bearing par, whish beatipg parts are provided

conparatively :?Uogc ; s “hs&g : ; . : : bSi
further noted v?ﬂ’gt %tmgt‘%ﬁ'@sc ol qie)&gmﬁgmna%r?glbﬁngt%g u(l:ggxtclhtr?g}h?%

| eads to a nerubricant is presant duning apeyation; ehile thebparipg sunface;of as deastcone \of thet bearing he
meni scus 11 isSHPOVilika! ) GartertP ﬁ@mk@ﬁnﬂ@ﬂé&rﬁ' F Il b | in
t he annul argr _ceslssSALB'l n‘gi}ﬂezgges, %falq 20 conpar af is@gﬁk ogk)ﬂr?\(}gx&eyﬁear{?@%g

wi || make contisiprovided withananoulaysedgss-which bonnds the dearing gap.t characterizedjim that the
beari ng part . [Pl | i Jd3 is
ot ur ned o ¢ famidieftel S5 ide fuaf e ety dap Y broBlEF Ik o ot Wiftal GRS wil
bearing gap 4%digins thebeating pufape ofthe cutetobearing part and: enclogps 3p wbwsessigle 8, with the

Figs. 4 and 5 dia0r ARt f(igé *"*‘_{3’8% . ; ragﬂﬂa' e |
W th an electric rotor 1‘% ) ) céﬁ%’?‘?g’ﬁ?’ﬂ%h% ynam c sg%tczi‘(ljs\}&e}r@égglﬁgag‘zgom
89, 111 acd®r dhenkparing gap is provided Wit seeond Ll snaface which adjeins fietbearing surface of
‘conprises a n qkamgg . -
‘rotated about Hﬁ@‘%&l S &Ho at%éﬁéﬁkw%eﬂgﬁzﬁl?cmn%%g? 1, %Sﬂ%ﬁgﬁﬁl a
housi ng 125 bybesningrpartofhesbiude engleSyrtieingramaljer than &g obweeecanglerth. | nf or mat i on
di scs 123 are,, for ex ”ﬁlﬁmi - ll:!:ﬁﬁ rel. di s . lbﬁﬁ‘q# i
conputer. As Fig. 5 shows,?i e w??%‘r)&rrgtlong&?s?gé Olhwla're ot?n%ﬁi“%ﬁm
pur pose f ast enkedobigse mugie Bais smallerl thaim135F swhile thg obwise angle #,ds greatr than 1452.
electric nmotor 1, 87, 1@% b . St m];ﬁ fal:be Chl f 1,
87, 109 isl? as?’t' ened to a b(‘)‘t omw.H plate 1‘857 0 ﬁec%'glulsﬁllnf %@?‘&F%qéata
st(r)ﬂr)age ]tcmit 2t thesbehting $uefacepefobe dwer hoatihg parsis provided with the patietn szggo_m'cs.h a
~nunber of magnsg;: gﬁ;@& y\g’é u&%ﬁr i scs
123. The mgn%fg%ﬁﬁgﬁfﬁ%ﬁ%f)ﬁg‘?ene ﬂ[ro an é’nn%t%gisﬁ |C@F‘ssoggsl'vot abl e
relative to tHe A dynamic groove bearing as claimed in Claim 1, 2 or 3, characterized
' in that the second lateral surface of the annular recess is provided with a coating which

20 repels the liquid lubricant.

5. A dynamic groove bearing as claimed in Claim 1, 2, 3 or 4,
characterized in that the inner bearing part has a conical surface which is.arranged opposite
the second lateral ‘surface of the annular recess and which encloses an obtuse angle 8, with
the bearing surface of the inner bearing part, which obtuse angle 8, is smaller than the

25 obtuse angie 8,.
6. A dynamic groove bearing as claimed in Claim 5, characterized in that
the conical surface extends in a direction away from the bearing gap to beyond the second
lateral surface of the annuiar recess.
7. A dynamic groove bearing as claimed in Claim 5 or 6, characterized in
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housi mg ¥25tan¥ the 1 nformati on discs 123 and whi ch has an indivi dual -

magnetic head 131 for each information disc 123. It is noted that only
one of the r’rgg?%%ﬁ@aheads 131 is visible in Fig. 4, while the arm 133
and the magn ds 131 are not shown in Fig. 5 for PCT/IRISPI3L y' s

sake. Wien the rotor 5 with the information discs 123 is rotated about the
axis 5 of rotation 7 by neans of the el@ctric notor 1, 87, 109, and the
magneti c heads 131 are positioned relative to the rotating information
~discs 123 hm the xonical fsutfive isa tarck@Inrfadecof a further ahmuiaratcesswhicls isspravideddine r ead
.or witten %’ft he net tgﬁhea 131, The el ectric
motor 1, 8% PEREnE B¥hparatively high speed in order
to limt agtine requi reﬁlnfoﬁferbmd'glpg-t@mwbtelfbrmmhelymmmgmtre beaaridg acs 123.
The 10 electric mz:tl 7, 109 with the dynam c groove bearing 9, 89, 111
used t her eflaimeg in "mpérzt rIy suitable for use in the data storage unit
121 becaussg, leakage of hhwbéwﬁgbm@imte for use iff d @Pndbhi0 BrooRe BehSing &s
prevented in the dynam c groove bearing 9, 89, 111 used in the electric
notor 1, golaimeddgn GAIm % 6K feed prevent ed in this manner that the

i nformatioggdi scs 123 apf electric rdiér Wil Slaiof alkPa dtor Wil isGoutithibd el by

| eakage of [iquid |ubricant. Such pollution of the 15 information discs

123 and t heowtiogmossibility selativeito the siafon X means of @ dynamic gigoNs braging. the srator

oper ation Gémé BRtefd aﬁtxﬁieﬂﬁ&rﬁﬂ'phn theadyflarhid GrocvE Bekdritg ati® B roidr &PE! nNat i on
with it. The | eakpr oof dynam c groove bearings 9, 89, 111 in addition

pr ovi del0F oputer besring, past pY/We dynamie groove bearing, ghemcierized in Hiat theidypamie srooue

el ectric Npiddingls a BynamiOgroove bearing as claimed in Claim 1, 2, 3,141, @23 ¢ gr oove
bearings 9, 89g 111 desc?flolged above each conprise 20 a radial dynamc

groove beallng 57 with AdBHcURgeHRitYitEan WWE‘?‘I“P%?‘E 4nd|2 SGRNMNEILIOR f aces
23, &qpaaﬁz@mw&mm discI5A@ YR baag maauﬁé.m housihg B Hedhd 6F%n

annul ar bearing surfaces 27, and 29, : ;S noted that the

i nvention F@@Fﬂ?‘%’pm %ﬂ?‘&"‘g?"@mé‘ M‘F%@W’ﬁ” claimedfn o, t he
cooper aj§ ngqdaqap. ng surfaces are of a different shape such as, for exanple,
dynam c groove bearings with conical or spherical bearing surfaces whi ch
have a radial as



25 well as an axi al beari ng function.: = It is noted
that the bearing surface 23 of the. inner -bearing part 15 and the
bearing surface 35 of the outer bearing part 17 in the dynam c groove

bearing 9, 89, 111 descri bed above have a di aneter adjacent the
rel evant annulg, ? s 67, 91, 113 which corresponds t ecaisisanaser of
the bearing surtrace 23 of the inner bearing part 15 adjacent the 30

pattern of grooves 51, 53 and a dianmeter of the bearing surface 35 of the
outer bearing part 17 adjacent the pattern of grooves 51, 53,
respectively. According to the invention, the beari ng surfaces of the
i nner bearing part and outer bearing par'[ll.n‘ay alternatively have a

di anet er adjacent the annul gy recess which differ Sfromthe di anet er of
sai d bearing surfaces j —d}\ et the pc,t_.t,qern yroogges Thus, for
exanpl e, the shaft3819 of {H-Q ney Jrea 5 j VWO

- 97/ 23735 7 //
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of the dynam c groovd ear IS on 55-53 Fig. he e gN\ven \a_ﬁgarret er

above the beari ng ! exanplg..Lslogr eaker~ftran t he

di ameter of the shg#—ad cen ag tterns ﬁ es , 153, in

whi ch case the cl dSi g pIa e P'dy "y f’h n ul recess
according to the i nven pr 3 trng”l of I'hgui ubgi cant al ong
the closing 5 platg 3f \25\?\9\ %é% the dyren{c groove

—t

~ bearings 9, 89, 111 de bQvel L ha b QN\n_t_;; f of the
outer bearing part 17 v “g s l- amejer on eifkher| Ki t he annul ar

recess 67, 91, 113. l 'é' it_3rhehih ing f
4 i terp ordletfheN bj t™Ne annul ar

alternatlvely have di f (k=

recess 67, 91, 1137aTicoN 'a' .r q l ol om Thhs, [P Af xqmpl e, the
beari ng surface 35 nmely ) [ et al.,. a Ae pINhp/r 47, 91, 113
renote fromthe bearigl{dHp\|[48 |4 "',63 g{;ﬁgrﬂ an ja rNof the
“bearing surface 35 at g' Ay 5 Qf %f(ed EeS& 1 fyciing the
bearing gap 45. Gven|l a yCi 8! \\:\‘ . gngl es [err]

and [err], it is achigygd alg#d |i
dynam c groove bearing accor(di

::n? ivel € of a
ent i hat [t rﬂém scus 77, 117
present in the T

3

S 7 lres]

FiG.1B




15 recess 67, 91, 113 does not rise above the edge 81, 119 of the recess
67, 91, 113 renote fromthe bearing gap 45.

As was described above, the annular recess 67, 91, 113 is provided

adj acent an end of the bearing bush 31 or in the closing plate 39, whereby
t he annul ar reogé®73szas 67, 91, 113 forns the boundary of thepbesudsdfsegar
45 between the cooperating bearing 20 surfaces 23, 35. According to the

i nvention, however, an annular recess may alternatively be provi ded in
the dynam c groove bearings 9, 89, 111 descri bed above in the bearing
surface 35 of the outer bearing part 17 between the radial dynamc
groove bearing 57 and the axi al dyn C groove bearing 65, for exanple

i medi atel y above the pattern f grooves 51 as 1&een in Figs. la, 2a
and 3a. Such an annul ar recgss typen the rfad?al ,dyrgrrizg groove 25
bearing 57 and the Q&Lﬁl d n.n#; grpoe—treanig—6%, prevents | eakage of

m

axial dynan oo oove bbacl ot g dndl Ség‘gg s UL R 2 ffovi ousty
B

made distribution of t Wm1 tvveez e g a i ¢
groove bearing 57 and 3 _Lﬂ%ﬁ 5}. g%hadve b %u;Lo A5 i pi J.§i ned as
nuch as - possi b L_:Lgk_ 1 Rotled t hat
the annul ar recess 67, L3 ace qyﬁgz or \
.charactei zed by the ob i ligz %fa? surfaces
.69 and 71 of the 1, 1 Sl\ i|oh g surface
.35 of the outer bearin e;{i; NORR! atd af Rr recess
.67, 91, 113 is not det A japeiéilt 43 of the
i recess 67, 91, 113 arr f!'a ef?’ 7Y 1.

. According to Q,J N 2HJL3K |

- PCT/ 1 B96/ 01345 = | 5 85a, 21 16
;the inventioh, t he ann > 6745%g,/;137+%,t g part 17
may be given a bo P fheine/ofher ) bot t om 73
;or the flat bottom 93, P alk ¢ ¢ Yqghape g into the
- lateral surfaces 69 an RN NRAN
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It is further noted that the dynam c groove bearing 9, 89, 111 may be 5
used in devices other than a data storage unit 121 as descri bed above, for
exanple, in an el ectric notor of a rotatable scanning unit in a
magneti c tape appliance. Furthernore, the . dynam c groove bearing 9,
89, 111 may bewa?qe,g,.,w a different type of notor instead of PCTABY6/01345
electric notor, for exanple in a pneumatic notor.

It is finally noted that the invention is also applicable to an electric
notor 10 for a data storage unit which conprises only one rotatable

information disc. The dynamic groove beari ng according to the

i nvention is emnently suitable for m nl}ﬂ.url zation, so that such a
data storage unit and the infformation disc USfd th in may have
conparatively snall di maNo&s lr-/ MO7423735
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cooperating bearing suriges V\ﬁ! cggnt'here [ rin ap{Tn which a
liquid | ubricgit{Ts P ese g \\he afi ng
surface of at |east opg of pg / r}s' kdq proyldeth Wit a pattern
of grooves and the be@arNag s fac <ﬁ< QQQ ri ' S
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adj oins the bearing surface of the outer bearing part and encl oses an

obtuse angle [err] with the bearing surface of the outer bearing part,
while the annular recess at a side facing away from 10 the bearing gap is
provided with a second.|lateral surface which adjoins the bearing surface of
the outer bearywydrRsyé and encl oses an obtuse angle [err] w tecTiipssd184r | Ng

surface of the outer bearing part, the obtuse angle [err] being
smal l er than the obtuse angle [err]. 2. A dynam ¢
groove bearing as claimed in Claim1, characterized in that t he obtuse
angle [err] is smaller than 135[err], while the obtuse angle [err] is
greater than 145[err]. 15 3. 4[4 A dynam c groove bearing as
clainmed in Claim1l1 or 2, characterized in that the bearing surface of
the outer bearing part is provided with the patt.ern of grooveEﬁ whi | e

the first lateral surface of the annul ar rece 3adjoins sai d attern of
gr ooves. 4, ) HPRLE ATPS ({ned in
Caimi1, 2 or 3, charactH8 surf ace of

the annul ar recess i s progk Vi [ ' Nl s thel liquid

| ubri cant. 5. g ‘ 1 ) imed in
Caiml, 2, 3 or 4, rt has a
coni cal surface whic surface
of the annul ar recesg h

t he bearing surface df [err] is
smal l er than the 25 A dynam c
groove bearing as cl T act eri zed in that the

coni cal surface exter Ion away fromthe bearing gap tp beyond
7

the second %d 7/ ace of the annular recess. :
A dynam c groo peefing as clainmed in daim5 or 6, characterizedin
WD 97/ 23735
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“that the conical qurface is a |lateral surface of a further annul arfrecess
- which is provided}in :
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the bearing surface of the inner bearing part.
bearing part suitable for

out'er
clained i

‘suitable for use in a dynam c groove bearing as

Lor 7.
“which is
“means of
“i nner
~outer be
dynani ¢
1, 2, 3,

n daimi1l, 2, 3 or 4. 5 9.

An electric not
I OWGHLD

10.
j our nal edP@®

a dynam c oove bearin the's a or
bear ﬁémmﬂam e TR s T

use in a dynamc

NO aoVeX

@:{m&%&ﬂe I n?bearl ng_en'ﬁv&

clalrre

or with a stator a

"l"dwowmﬂone 10 t hSeEeh

fastened to an

RATENE COOPHRAION TREATH PCT

tfsnﬂ@erﬁibﬁnl RientiCAgindyiea®ni C gro

r OGMBC 3310 60K g7 S @ dynanilagy
6 or 11.

miea
4, 5, 7.

@D irltenttionsi PefnAGINunBRd | N VROLOWIBTIS

oove bearing as clained in Caim
(43) Intcrpationgl Rublicationgte: ni t 3Aply 1997498.07.97)

i nf:or mat
i nfor mat
electric
not or -as

on disc and a scanning unit 1or
GH Wﬂ'ﬂb@l”&“@# Nuobiyej ng PEURIEAHSS §1

I
cI ai med |ﬂﬁ%bﬂl Zed%&h%(&%ﬁ

Caim1l

(30) Priority Data:
95203614.3 22 December 1995 (22.12.95)
(34) Countries for which the regional or
international application was filed: NL et al.

EP

(71) Applicant: PHILIPS ELECTRONICS N.V. [NL/NL]; Groe-
newoudseweg 1, NL-5621 BA Eindhoven (NL).

(71) Applicant (for SE only): PHILIPS NORDEN AB [SE/SE};
Kottbygatan 7, Kista, S-164 85 Stockholm (SE).

(72) Inventors: DEKKER, Jacobus, Nicolaas; Prof. Holstlaan 6,
NL-5656 AA Eindhoven (NL). RIKKELMAN, Patrick,
Comelis, Johannus; Prof. Hoistlaan 6, NL-5656 AA
Eindhoven (NL). POTZE, Witlem; Prof. Holstlaan 6, NE-
5656 AA Eindhoven (NL).

(74) Agent: WOLFS, Marc, 1., M.; Internationaal Octrooibureau
B.V,, P.O. Box 220, NL-5600 AE Eindhoven (NL).

cooperatlng

V\n@ ne
ect rE ﬂrh)E EFor s an elect
Published

With international search report.

Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

T, BE, CH,
C NL, PT,

1 111). The dynamic groove bearing (9, 89,

54) Title: DYNAMIC GROOVE BEARING WITH V-SHAPED OIL BARRIER GROOVE

(57) Abstract

A dynamic groove bearing (9, 89, 111)
with an inner bearing part {15) and an outer
bearing part (17) which is rotatable about the
inner bearing part (15). The bearing parts (15,
17) are provided with cooperating bearing
surfaces (23, 35) between which a beating
gap (45) filled with liquid lubricant (75, 105)
is present. The bearing surface (35) of at
Jeast one of the bearing parts (17) is provided
with a pattern of grooves (51, 53). The
bearing surface (35) of the outer beating part
(17) is provided with an annular recess (67,
91, 113) which bounds the bearing gap (45).
The annular recess (67, 91, 113) prevents
leakage of the liquid lubricant (75, 105) from
the bearing gap (45) at comparatively high
speeds of the dynamic groove bearing (9, 89,

o

.51.-'/

111) can be used in an electric motor (1, 87,
109) of a data storage wnit (121) in which an
information disc (123) such as, for example,
a hard disk of a computer, is rotatable relative
to a scanning unit (129) with a magnetic head
(131) by means of the electric motor (1, 87,
109).
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