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ftELD OF THE INVENTION 

more specificaMy. the present invention relates to a hydrodynamic fluid bearing for use 

in a magnetic disc drive storage system. 

BACKGROUND OF TIIE INVENTION 

Magnetic disc drives are used for magnetic~iy storing infunnadon. In a 

~c d[sc drive., a magnetic disc rotates at high speed and a mmsducing head '"fiies .. 

25 by impressing a magauetic field on the disc. Information is read back usi111g the head by 

detectmg magnetization of the disc smface. The tnmsduc~ng head is moved radially 

~ss the surface of the disc so that diffimmt data tracks am be read back. 
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Over the years. storage density bu tended to increase and the size of the 

storagG system hu tended to decrease. This ?rend has lead to greater preci1Don and 

lower tole:nmce in the manufitcruring and operating of magnetic storage discs. For 

example. to achieve increased storage densities the tmnsducing head must be pl!aced 

im:muingly close to the sur&ce of the storage disc. This proxamity requires that the disc 

rotate subitamtially in a .smg~e pJane. A slight wobble or nm .. out in disc rotation cam 

muse the~ of the disc to contact the tmmduclng head. This is koown u a "'crash .. 

IM CM damegc the transducmg head and surface of the stomge disc resulting in loss of 

dlm. 

From the foregoing diswssion. k am be seen that the bearit]g assembly which 

supports the storage disc is of critical umportance. One typical beruirng assembly 

oomprises b1~J bearings supported between a pair mces which 1Uow a hub of a storage 

cisc to mmte relative to a fixed member. However. baU bearing usembiies haw many 

mechanical problems such as wear. rumi-out Md manufacturing difficuldei;. Moreover. 

U resistance to operating shock and vabration is poor. because of low damping. Thus. 

there has been a search for alternative bearing assemblies fur use with high demsiey 

magnetic ~omge discs. 

OM aJtemative bearing desnp which ha been investigated is a llnyd!mdynamic 

bearing, Zn a hydrodynamic bearing. a lubricating fluid such as air or liquid provides a 

20 bearing sur&ce between a fixed member of the housing and a rotating member of the 

disc hub" fo addition to air. typical lubricants include oil or fem>magnedc fluids. 

HydrodyMmic bearings spread th'! baring interface over a large surface wrca in 

comparison witlh. a ball bearing assembly which comprises m series of point imtrices. 

This is desirable because the increased bearing surface reduces wobble or nm..out 
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betwml the rotating m.d fixed members. Moroover. t~e use of fluid in the inter&ce area 

nmpmts damping effects to the beming which helps to reduce mion-mpeatable runout. 

However. hydrodynamic bearings themselves suffer from msadwntagos. 

mcUuding a low ~to~power nmo. Thae probicms Bead to a high sensitivity of the 

beaing to extemal loads or shock. 

A desinb]e solution to this problem would be to have the spindle motor 

attached to both the base and the top cover of the disc drive housi~g. This would 

mcmue <Mnil drive peribnnmce. A motor attached at both ends is significantly stiffer 

than one held by onJy one end!. 

Known hydrodynamic motor designs provide no method for top cover 

~. The reason for thlls is thlt m mder to have top cover attachment. the motor 

oo.uing would need to be opm on both ends. Opening a hydlrodywm1iic beuing type 

motor beumg at both ends gmatly increases the risk of oil or fluid lelk1.ge oot of the 

hydmdymmic bearing. This leabge is er.used amoing oda~ things by warn diffenmces 

iS in low mte created by differing pumping pressures in the baring. IfaU of the Sows 

within the baring m"C nm c::arefun!y balanced. a net pressure rise toward coo or both ends 

wm force the fluid out through the capinary seal. Ba!am:ung the flow mes in 

eonvemionll. known thrust pllate bearing designs is difficult beQmse the flow rates 

crated by the pumping grooves are a runctk>n of the gaps defined nn the hydrodynamic 

20 fbc1uing; the flow mtc may change with RPM or the load on the motor. Thus. a need! 

~ists for a new approach to the design of a hydlmdynamic bearing based mo¢or to 

optimize dynamic motor performance. stifthess (both radial and axial) and dmnpmg. 

SUMMARY Of' THE INVENTION 
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nus. it is M object of the present inventiOl'll t:O create ll!l'A improved 

hydrodynamic bearing which is relatively insensitive to changes in load and rotational 

s~. 

Another objective of the invention is to provide a hydrod:yJnamic bearing 

S having increaed sdffhess. 

Another objective of the inventioim is to provide a hydmdynmmc beruing 

usdUJ nn a spin.die motor fur a disc drive or the like wbfoh is :sdffer than known standard 

ipmdile motors which arc supported only at one end so dmt the stability of the system 

tmd specifically of the transducer relative to the rotating disc is optimized!. 

IO A further objective of the invention is to design a hydrodynamic bearing 

u•U in IE spmdJe motor Of the Jiice an wrudu the motor oould be ltt&choo to both the top 

OOV'm' Md the base of the housing for the spind~c motor. 

Yet mother objective of the present invention is to provide a hydrodynamic 

buriirng motor in which the bearing is open at both the upper and lower ends. . 

l S These and other objectives of the presmt invention are achieved by providing 

a hydmdynamk: bearing usefuU u a bearing cartridge or as the cartridge may be 

w~ted into a spindle motor or the like. where the bearing includes a shaft and at 

last two indepmdent bearings each comprisi• a thrust plate supported on the shaft and 

a oomter plate inwrpornted in a sir.eve which is capable of re~ative rotation around the 

shaft. Because of the deviation from u.cruai ge~metry in c.Uffcnmt pans in the bearing 

we to mamt&cruring limitations. the nruntithrust paate or single plate type bearing with 

top oover attachment ~ open at both ends may force tlhe fluid out of tine bearing. This 

effect is caused due to the pressure imb~ance inside the bearing geoormcd by the 

hydrodymmic actio~. In sucn a situation. the whole bi::aring with multiple thrust plates 
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must be separated into sections; these an be separated or decoupled ftom each other 

to minimize the effix:t of p:mssum imbalance dms enimirnating or reducing the chances of 

fimd neakqe. 

In this kind! of armngement. the individual bearirags have to be vented in 

diffiwent ways in dutferent locations to establish too separation. Each thrust plate 

illdudes a Md vent opening ~g radially through the plate. and ain axia~ vent hoie 

at the plates in.ner radius connecting with the radial vent. In the case of a multithrust 

p•e dle!ign. a hoie through the shaft is connected to vent both the shaft and the thru1t 

plates. A meniscus is formed on either side of each jl!.llrnction of vent to gap. 

10 More specificaUy. in an exemplary embodiment the bearing inciudes a fixed 

shaft mi a sleeve rotating around and surrounding the shaft. Md at least first and seconcll 

thrust plms separated by a portion of the shaft. The shaft includes an axial hoije to vent 

appropriate positions inside the bcarirng. Tlhe axial! hoDe extends from one end of the 

*4ft put at least 011e of the thrust plates. The W<im hole is connected by a radia1 bore 

lS to the bearing pp ait a location between du<: thrust p~zte closest to that one mdl of the 

shaft and the &cing ooumerplate. 

In an alternative embodiment. the axial hole cam extend beyond the farthest 

thrust plate ftom the one end of the shaft. and can be connected to the bearing gap by 

m second radial! cross-bore. This approach is useful where the gap between shaft and 

20 sleeve beyond the furthest thrust plate &om one end of the shaft is ~o be used u a 

jomnal bearing mgio11. A mmiscus fonns in tb.e bearing gap on eitlrner side of each vent 

opennng. decoupling adjacent bearing sections of the hydrodynamic bearing. 

In the situation where the bearing is used in a disc drive. typically in a spindJe 

motor or u m11other bearing, the open md of the uia( hoic is m: the bot~om or base. and 
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the: closed end of the axial bore at the top. Grno'WI CM be fmmoo on shaft er sleeve in 

mNlf ofthe pp regions to inaeue mfthess. Grooves could adso appear on one or more 

of the coumerplates, or on one or more thrust plate surfaoos. 

The use of mmtiple thrust plates maintain.~ 1111d even increases the stitmcss of 

d~e owndB design without any attendwt inaeue in power conmmptiom. Further. the 

mamu&cturing and assembly process does not beoome more diffiwlt becmse the gap 

may be maintained at a rtmsonabie width. 

Other brums and advantages of the pres~t- inwendon wm become apparent 

to a person of skiJJ in the art who studies the presenlt invemion disclosure.. given with 

10 ~=to the ibHowing figures. 

&UBS'TITUTE &HBET (RULE 26) 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fmgure l is a perspective view of 1 mmgnetic disc storage system which may 

incorporate the hydrodynamic bearing cartridge and spindnc motor m accordance with 

the present inwmtion. 

Figure 2 us a vertical sectional view of a prior art hydrodynamic bearing 

cmtridge incorporated in a spindle motor assembiy. 

Figure 3 is a vertic:N secdoMll view of a hydrodynamic bearing cartridge m 

~rdamce with the pu·escnt invention. 

10 Dl:TARZD DESCRIPTION OF A PREFERRED EMBODilMENT 

Figure l is an exp~oded pcrspecfrvc view of a magnetic disc drive storage 

~stem in which the pmsmt hydrodynamic bearing cartridge could be used. In the 

example to be discussed below. the use of the hydrodynamic bearing and associated 

cartridge will be shown in conjunction with a spindle motor. Clearly. this bearing 

l S emtridge is ;not limited to use with this panicular design of 1 disc drive, which is shown 

only for purposes of the example. Given the many adwntages which this invention 

mchieves., it oould also potentially be used to support the actuator for rotatioffl. Tbc 

baring cartridge also has numerous other uses outside of the fie~d of disc drives~ 

Further. the fluid bearing disclosed herein has a fixed shaft and rotating. 

20 surrounding sleeve. The design is also useful where the sleeve is fixed and the shaft 

rowes. Since the bearing is open at both ends. the shaft oouid extend beyond the sleeve. 

:md be axially coupled to an exteml! device or system. 

In this particullar example. the storage system i O includes a housing base n 2 

h~v:bng spindle motor i 4 wmch carries storage discs i 6. An mnuuure assembly n 8 
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moves tmruK!lucen 20 across the surface of the discs U6. The environment of discs 16 

is suEed by seal 22 and cover 24. In operation~ discs 16 rotate at high speed while 

transducers 20 are positioned at any one of a large number of radially dliff'erentiated 

tmcb on due surface of the discs 16. This aUows the transducers 20 to read mtdl write 

mapcticdiy encoded infomwiom on the surfaces of dnscs 16 at se~ccted mocations. The 

discs rotate at wry high speeds,, several thousand RPM. in order to mmmmn the 

tramsducm- flying over the sumce of the disc. ln preselilt day technology. the spacing 

di~ betwM'l the transducer and the mtati~g dasc wmc is meuured in micmmches; 

thus it is absolutely essmdal that the disc does not tn~t or wobble. 

10 Fi~rc l is a vertical scctionai view of a single thrust piate hydrodynamic 

baring motor design of a type which is already established in thi.s technology. The basic 

structure of the motor shown in this figure includes & statiomuy shaft J 0 smd a hub 12 

mpported tmm a sleeve ll for rotation around the shaft. The shaft l O includes a thrust 

pll.me m4 at one end. Md tenmnates un a shoulder 16 zt the opposite c~d. The sleeve lll 

U supports a ooueterp~ate 19 at one end. for rotation over the thmst plate l4o The 

cc:nunterphl.te i 9 and thrust plate J 4 are separated by a sufficient gap 22 to allow 

circulation of nubricating fluid to lubricate the hydrodynamic bearing out of the resavoir 

20. through the pp 22. through the reservoir 26 definoo between the emB of the thrust 

plate 14 znd mn nnterior surface·27 ofthe sleeve u. and between the lower sur&ce 24 

20 of the thrust plate Mand! a111 upper s1.uface 25 of the sJeeve ll. and between am inner 

m~ 28 of the sleeve and the exterior surface 29 of the fixed shaft. The fluid path is 

oomp&eted to msmvoir 20 primarily through e central bore 210 In order to promote the 

flew cf fluid over the bearing 5Ur&ces which are defined between the thrust p!ate B4 and! 

the oounterplatc i 9; between the thrust plate I 4 amd the s!eeve 13. and between the shaft 
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10 md the sieeve 13. typica!ly one of the two opposing sumu:es of each s111ch assembly 

curies scctnom of grooves as is wena known m tms technology. 

Flow between the heiring surfaces creates hydrodymamic pressure. resulting 

in ~s. The cirwiadon offiuid is maintained through ccntrai ho~e 20 of the shaft to 

the other bearing sumces by the appropriate designing of geometry and grooving 

patterns of the bearing surfaces. The remainder of the structure ofsigniticm100 which 

~s used to complete the motor design inc~ude shaft extension 30 whuch ends um threaded 

mgion l B which i$ thmaded into a portion of the bue 44. A stator 42 cooperates with 

magnets 40 which are supponedl from the s~eeve IJ. with enqiation of the stator 

10 wmdnngs 42 cmng rotation of the sleeve 18 and the hub 12 about the stationary shaft. 

As used m a disc drive motor. this system supports one or more discs 44 fur 

rotation. Became the transducers and disc drives fly at extremely low !heights owr the 

~UJrface of the disc. it is essential that there not be wobble or vibmtion of the hub and 

disc ms it rotates. Mo.mover. it is also important that should such wobbUc occur. that 

15 there is oo touch down between tl!ue &'.JrfilcM of the thrust plate l~ and the opposing 

~mdace of the counterpJate 19 and sleeve ll. However. as explained! above. i21 a 

amtillever type bearing such as shown m Yagure 2, where the load carrying surface which 

is thrust plate » 4 is located far from the cen¢er point about which any pivotmg woulld 

ooour in the event of vibmtnon or wobbilc. there is a much greater chance of a touch 

20 down or contact betw-een the facing surfaces. which would result in both war of the 

w!Ffaces over the long term. and a s~ow doWDt of' the rotadoraal speed of the disc in the 

shmttemu. 

[tis for this mason that the design of the foliowing figures bu been adopted. 

By oooptirlg this design. load carrying surfaces. whether thrust or conical bearing type. 

suBSTITUm &HEIT (RUU! 21) 
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me located clom- to the mddic of due over~! hydrodynamic bearing system. The pivot 

point about which any rocking of the bearing may occur allso iies ciose to the middle of 

the bearing. Because of this. by moving the lomd carrying surmces as e~ose as possible 

to the center of the dis~ any wobbling or vibration of the dnsc would M.ve less chmuce 

to came touchdown at the ends of the bearing. By adding thrust plates. the stifiheu is 

increased without reducing the gap width. making the system easy to manufacture. 

Refcming therefore to figure 3. it can be seen that this is a modification which 

amid euilly be irncorporated into the design of Figure 2 to foma a cartridge which would 

haw many uses. lbut woo]d be especiaHy useful for mourudng a hub such as tlfle hub 71 

10 Md to be incorporated into a disc drive. The upper end 101 of shaft 59 could be 

&stmoo to the top cover 24 of the dlisc drive; mud time bottom extension of the shaft 59 

ooo,dd be mended to mate with the base portion 82 as indicated amd represented in 

Fipre2. 

The design of the present iml'ention includes at least ~wo thrust plates 90. 92 

U ~ momted on too shaft S9 and spiM!edl apart by a region of the shaft 94. Further. each 

cfthe thrust plates is spaced by mu end section HH. IOJ of the shsift. When used in a 

dmsc drive. the top end section IO J is preferably fastc.moo to oover 24~ the bottom shaft 

md section 103 is fastened to or mounted in base 82. 

The fluid bearing of this invention is defined between an owner surface of 

20 sl!oove 12 ud oountcrp!mtes JOS, B07 it supports. and the combined outer sleeve of shaft 

SS> Ind thrust plates 90, 92. Fluid is maintained in the gap ] 02 between too fixed portion 

of the :Bruid dynmmc baring and the rotating portion. A!so. u will be expimncd in detail 

below. the fluid in the bearing pp is separated into seaio®s. with the ends of each 

~g section defined lby a numiscus fotrm~d in the fluid. 

suemnme SHIET (RULE 21) 
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in operation of the cmmph~ ofFigure 3. the sleeve 12 rotates relative to shaft 

59. dmtlating the fluid in the fluid bearing. thus creating hydrodynamic pressure. The 

hydrodymimic fluid creates pressure to sepan.te the rotating portion of the fluid dynamic 

bearing from the fixed portion. Ind provides a bearing surface them between. This fluid 

flow pumping actuon and pressure generation occurs wherever one of the two facing 

sumces in the mlativeiy located sections is properly grooved. Typically. to 11mmn~ce and 

maintain the fluid pressure. either the s!eeve surfaces directly facing the shaft or. the 

mmces of the shaft. at the uppermost 101 and lowermost 103 sections of the gap. wm 

be grooved ming kmnw 51>iml or heni~gbooo or ~milar grooving patterns as are already 

IO we]~ known in the art to provide the irnecessary pumping effect. Altematuvely. or in 

addition. at lust one sur&ce of at least one thrust plate or the facing sur&cc o.f"the 

oowhq>~ltc will be grooved. l)'pi~Dy. the axial surfaces defining the gap regions 200, 

202 at the ends of the thrust plates 90. 92 em not grooved. 

Referring again to the Figure l. each thrust p!ante 90. 92 rotates in a recess 

~S 200. 202 respectively defined at its end by am axial wan of the sh~eve 72 amd on either 

side by mdiaJ walls of the sleeve 72 or oounterplattes n 05 .. l 07. Thus. considering thrust 

plate 90, rotating in recess 200. the bearing gap is ddined by a radiai warn 2 l 0 of sleeve 

12. and a ndlial waU 214 of the thrust piau:e 90; tlhen by an end wall 2 I 6 of ~he thrust 

phatc 90. and an axial waU 218 of the sleeve 72; and fi11ruDy the gap extends be~ween a 

20 radli~U wmU 220 of the thmst plate and a radial waU ll2 of co1mterplatc I 05. The gaps 

around thrust plate 92, and any additional thrust plates whrclrl may be mounted on the 

shift 59. are simiiady defined, so that a co!!ltnnuous pp extending the length of the 

ovedapping shaft and sleeve is defined. 



The gaps provide for pumping acrioo of the fluid between the fixed shaft and 

the rotating sleeve with the gaps providing for free rotation of the sleeve. while the 

damping. as well as Jubrlcation for rotation of the bearing. 

which is open at both ends may force the ftuud out of the bearing. This clfect is caused 

dtm to the pressure imbalance inside the bearing generated by the hydrodynamic action. 

In such a· situation. each bearing section defined by the muitipie thrust plates must be 

nmbitlancc., thm eiiminadng or reducing the chooces oftlwd leakage. This ns achieved 

in the present invention by providing means for formmg a meniscus across the _gap at 

either end af each fluid bearing section. 

XS ways in different locations. The bearing sections above and beJow or on either side of 

~ thrust plate are vented by providing cooperating mdmi and wnical ho~es in each 

thrust plmc. 'Where mulltiplle thrust p~ates are used. they are decoupled by providmg an 

boondary betwemii adjacent bearing sections. Briefly, a menisws furms on mther side 

20 of each vent; the meniscus limits fluid cirwiadon through the pp u the shaft S9 and 

sUewe 72 rotates relative to one another. Thus the possill>iUity offtuid ~caving the gap 

through oo!e 94 only to vent the appropriate positions inside the bearmg l 02. A radial 



cross hole I U 0 rum to gap ] 0.2 between the thrust pJates 90. 92 causi!!lg the formation 

cf a mcmiKUI on either side to isolate the bearing sections formed! around eKh thrust 

pmate. A nul.hd cross hole 111 runs to the pp l 02 between top thrust plate 92 and 

00'!.mterphte U07 if'the top end (Section B) ofthe shaft UH above top thrust plate 92 is 

used u a bearing surface. 

Separate bearing sections am aUso found en either side of each thrust plate. 

Am~ is formed at each md of a bearing sectioU'!l by providing a radial or axial vent 

ha.le or bore. 

Thus. referring to Figure 3, radia~ bore 400 ~s provided in thrust plate 90. 

n O mming fium axial! connector slot 404 to the distai end 2 A 6 of the thrust plate 90. The 

mil oomector slot 404 provides a connection between the mdwly imier md of slot 400 

and the co:nnooous bearing gap n 02. 

The prcs~ce of bore 400 aids the formation of a meniscus in the 

hydmdlyumic bearing pp on either side of the junction 412 between bore 400 tmd the 

IS hydrodynamic bearing gttp. A meniscus aDso fonns om either side of each junction 4 J 6. 

4 ! I. bctwmm axial slots 404 and the hydrodynamic beming pp l 02. This provides the 

dai.md isoiation bdween adjacent bearing sections C. D which support rotation. of thrust 

plate 90. Similarly. radial bore 402 and exim! bore 406 mid the formation of menisci at 

each end of 'bearing sections E. F which support thrust plate 92. The radizi vents 110. 

20 ~ U i aid too formation of the menisci at the ends of joumaJ bearing sections A. G and B. 

Isohltim of these journal bearing sections is very important in preventing leakage of 

lubricating fluid into the atmosphere. 

ln ft ~ embodiment.. a ootchedetypc oil trap ! 50 is ruse provided at this 

upper end of the bearing gap 102. This entails cutting a notch into the upper md of the 
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slleeve. RellaWvdy tapered walls face each other 1u.:ross the gap. creating the desired oi] 

trap. wmch is important it: for any muon. there is any physicaU migration from capillary 

~ m'eL The lower end of the pp 102 shows ltln alternative form of capmary seam J 60 

m which the shaft wa!R section 162 is tapered whiile the sleeve wall section 164 extends 

straight. Since the shaft is to be fixoo. ttais tapering of the shaft waU is possible.. 

establ.ishing the capilaary a. Ahemmtive~y. of course. the waUD 164 of the sleeve 59 

could be tapered. The same sort ofapi11ary seai could be provided at the top of the 

shaft. The design specifics of seals l so. n 60 are not critical. so long zs an effiactiw sea] 

r&gainst lealk:age is provided at each end ·of the shaft 

l 0 As mm be seen from the figure. assembly is ru:hieved by providing the sleeve 

1'1. with stepped features JOO. 302. which am ma.Uy separated and allow the 

counterpiates 1 OS. i 07 to be press fitted into piace relative to the thrust plates 90. 92 

with which they must cooperate. The thrust plates are mmmtoo onto the shaft by any 

mimbDe nmduod. To assemble the fluid! dynamic beari~g. the shaft S9 with the thrust 

l S plates 90. 92. is inserted into the sleeve; the counterp!ates are guided into place by the 

stepped features 300, 302. 

'fhe fi!ling process am be done at once by p~ugging the shaft holes ud other 

opm md and then bywwum fill (oonventiomd process). Then take the piuggi~g (seall) 

out amd sling the excess oil out from the bearing. 

20 The other way of filling can be earned out during assembiy with a proper 

amount of hydroflwd dispensing in individual journal &l'lld thrust p~mtte regions; in this 

cue cleaning by spiuing is not necessary. Another advantage of this process is the 

appHcadon of dift"crmtt hydrofluid (liquid or ps) in different regioll'ls of the bemirng. 

suasmvre SHIE1' (RULE 21) 
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The above described invention has a multitude of advantages includiwg that 

both ends of die shaft can be fixed; tlms when used in a disc driv~ top cover attachment 

is mow achiewb]e because of the mu~ti thrust piate anugement which comes about 

~of the spacing of each of the thrust plates separated from the cmh of the shaft. 

Thls multiple thrust plate arrangement enhamces the mdai stiffness to a ~onsidlcrabie 

d.-. further. the sieeve CM be defined u m single seauon. 

Also. there is oon.sidemble flexibility cm power consumption md stifthess by 

the ease of adjusting the gap b~ the multipUe thrust plates by adjusting the. poims 

of attachment of the thrust piate~ and modnfying the comtructicm of the sleeve by 

l 0 moving the c:ounterplates. 

As dlisciosoo above. this bearing cam of course be used as a ~iquid bemin&­

Howwer~ it is also possible to we u a gu bearing which genemtes stiffuess by multiple 

step pumpjng. i.e .• by sepamtcly pumping sections of the gmp amui!id each of the thrust 

piates and the joumrutsleeve a.mas A, B, G. Thus as used in this application the tenn 

l S 114fiwd" shall be construed to mean either gu er liquid. 

20 

Odum- features amd advantages of the present invention may become apparent 

to a person of still in the art who studies the present inven~ion disclosure. for example. 

it is possible to modnfy the location end design of the grooving patterns. to enhimCC or 

optimize the fluid circulation through the gaps. 

By adopting these design principles. a stable system with mu.llltiple thrust 

p!ate5 am be achieved. Upper and lower journal bearings A. B have a capillary seaD I 63. 

160 at one eD'Dd tmdl a meniscus Ai. Bl at the other end. so that pressure agmnst either 

Mlll is limited. Bearing sections C. D. E and F ue provided primarily above and below 

each thrust plate. each section ending in a meniscus Cl. C2 ... FU. F2. 
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Sill'l.CC mote than one thrust plate is used. it is essenttbd to separate adjacent 

thrust plates by a section such as G having a.t least one meniscus G i est.abRished by a 

vmt l rn mxming to a centrai shaft hc!e 94. 

Finally. the upper section B may not need to be fluid filled to complete the 

b.Wg~ but Wk is. the provision of vent 11 ] to estabUsh mennscus B n is imporumt. Of 

eoW"Se. as an alternative, the vents 110 could meet the bearing gi!!p 102 between 

me~isoos A 1 and CI below thrust p~ate 90; and voot l 11 could\ join the bearing gap 

b~ mmiscus El and G2 below thrust plate 92. ~her features and advantages of 

t~ present imention may be apperent to a perscm of skm in the art. amd modificat:ions 

10 may be made to the example described above. Therefore, the scope of the invention is 

to be ~imited only by the foHowing clmms. 
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VV'HA T IS CLAIMED IS: 

10 A hydrodynamic fluid bearing cartridge comprising a fixed central 

end sections of said shaft, each of said thrust plates comprising first and second radial 

supporting or defining a counterplate opposnng each exposed face of said thrust plate 

mm including radial surfaces joined by an axial surface amd facing each said radial and 

mm sur&ce of said thrust p~ate to define a contiooous pp around each s11.ocll thrust plate. 

said pp further extending between internal uual fa1:e of said s~ extending parallel 

l S pp is defined from end to end of said shaft. and 

Rubricating fluid in said gap bdWeCm said shaft and sand sleeve and said thrust 

plmes and said sleeve and said couinterplate so that said sleeve is he to rotate relative 

20 A hydrodynamic bearing canridge as ciaimed a~ claim n whm-ein said 

baring gap to maintmin an ambient condition or to vent said bearing gapo 



3. A hydrodynamic bearing cartridge as claimed in claim 2 wherein said 

will! ofmd sleeve and am end ~on of said shaft so that said fluid is maintained in said 

pp bctwem aid shaft and said sJceve. 

4. A hydrodynamic bearing as claimed in claim 3 wherein one of said 

E 0 sections of said bearing. 

S. A hydrodYJmmic beumg cmtridp as claimed in cUaom 4 furtl!u:r 

hu:luc.iling grooves formed on at least one of the radial mrfzces of each of due thrust 

lS 

6. A hydrodynamic bearing cmtridgc u claimed in daim S wherein smd 

20 7. 

suasmvrE SHEBT (RULE 21) 



I. A method of assembling the hydrodynamic bearing cartridge of claim 

9. A hydrodynamic fluad hewing cartridge as cimmed in claim ! wherein 

~O belling mading in z meniscus defined by one cf said mdia1 vents. 

10. A hydrodynamic bezring u claimed in claim 4 whr:rein a first one of' 

of aid vents joins slid gap between a top one of said thrust plates and said top of said 

20 aid bearing fluid includes gas mnd/or Hquid. 

each radial :mrfm:e of each of said thrust plates. 



.. 

M. A hydrodynamic fluid bearing u claimed in claam ll wherein said 

defining meus comprises redial born extoodirug to a radnaD end of each thrum: p~ate to 

amalfiy throup nod tlluust plate to join said gap above Md below said thrust p~ate at 

ts. A magnetic disc storage system comprising a housing for said disc 

JO means for supporting one or more discs for constant speecll rotation. ud 

for enabling a hub supporting said one or mom disli:S to rotate renative to a shaft 

supported fi~ said housing. 

16. A disc drive comprising a disc. a motor. airndl oonned:oo to Slid disc 

ud said motor a means for fluidicaliy coupling said discs andl said motor to achieve a 

&UBSTmn'E SHliET (RULE 21) 


