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Field of the Invention The present invention rel ates general

“drives. Mre particularly, the present invention relates to inpreyeg+ranps
for use in disc drives. Background of the Invention Sone disc drives are

designed with ranps that allow read/wite heads to be parked
di sc surface when the disc drive is not .in operation. The ream mnllmﬂmmlads
are nmounted on a suspension from which ?sk(tends a tab. As the read/ wite
heads are noved away fromthe disc surface, the tab slides onto aGO?O%%rrp
surface and |idHiF-RRGUERTING t@shﬁ@%ﬁrxbmﬁle{mws FOR'PIstepRIFEssur f ace.
The tabs are typically nade of stainless steel, while the ranp is nade from
pol ymers known to exhibit the desired nechanical properties of dinmensional
tolerance and rigidity. Unf ortungtﬁiéf t he trjbol ogi cal performance of such
polymers is often less than desiigl ¢ thedB¥entibhe ubbing of the tab al ong
the ranp surface is known to cause excessive wear of the ranp, and to
contribute towards particulate contam nation within the disc drive

encl osure. Attenfihe presenit imwendion relatespgeamierally toaldisc deines. aVoye cent ered on
coating the ranp s%ggg\%e wi th_ lubrjcatjng substances. AI}hough the ranp

surface may ReEtieyar Rraseqt inyantiondelaigs tedmpspyshrampeiosusgdn disc

manuf act uri -Je{ge disc drive, there is yet a satisfactory solution to the
probl em of t ubricant wearing off in the life of the disc drive. One
proposal involves fabricating the ranp with thin layers of a -2

pol ytetrafl uoroet hyl ene (PTFE). As one | ayer of PTFE is rubbed off, an

i nner | ayer becones exposed aRdckgroundaf the fnvention ace for the tab to slide
against. At the sane tinme, however, one nust not | ose sight of the

i nportance of mnimzing particulate contam nation within the disc drive

encl osure. Ther it qic BFiReS hicAllsfurielwith SR hat AIRAMIE /GanSdgnat | on of

t hese and other varied, and sonetires confl I ng, requirenents. T

present i nveotbeqgarkedaiveg$rom aalist surface oviidn thealist ditiveeis rot dbbpemtioand

offers other aedr\égg} v;av%i(?ces hgzyc?sr arte rllrx?ogr(tieg ron%ar sttispension from which extends a tab.
As the read/ write heads are moved away from the disc surface, the tab slides
onto a ramp surface and lifts the read/write heads further away from the disc
surface.

The tabs are typically made of stainless steel, while the ramp is made
from polymers known to exhibit the desired mechanical properties of
dimensional tolerance and rigidity. Unfortunately, the tribological
performance of such polymers is often less than desirable. Repetitive rubbing
of the tab along the ramp surface is known to cause excessive wear of the
ramp, and to contribute towards particulate contamination within the disc
drive enclosure. Attempts to alleviate the problem have generally centered on
coating the ramp surface with lubricating substances.

Although the ramp surface may be coated with a lubricant at an
appropriate stage of manufacturing the disc drive, there is yet a satisfactory

solution to the problem of the lubricant wearing off in the life of the disc drive.

One proposal involves fabricating the ramp with thin layers of a



’

Summary of the Invention The present invention relates to ranps that
~provide a solution to the problens described above. In a disc drive, there
is provided a ranp nolded froma conmpound fornul ati on of essentially a
polymer and a liquid. The liquid is one that is chem cally inconpatible
with the polymer, and is distributed in the polynmer in the form of
droplets. The liquid is preferably chargcterized by a liquid surface
tension that is | ower than a polynmer surface tension of the polyner.
Preferably, the viscosity of the liquid is such that it facilitates travel
of the dropbeletraflidt®e 1&@@ FE A0k BYEOSH PEFE & rubbed o8 Rn sMidrace has
irregul ari tlbes}&forrred bf}@ldrop etsmtravel i %pto the ranp surface. The
conmpound f olaygr kecamesexpdsed ahd providies d mepasurfadeder theitel die slidamagainstpol yner
away fromthe ra?}z urfacg. Pgeferabl ¥l t he pa[ticlgi_& gre resent lﬂ? t he
cormpound f or mul atit$Re FME tiRs BAWRYER OB JuSt &Rt Iose Stehfiof the pianss K d
formul ati on wi.th. Is I : the tab

har dness. Tﬁiﬁg@nzgno%ﬁwgﬁnﬁF%Eﬂrﬁ%%ﬁﬁeﬁaéagl %F%?l?ig)ﬁ] thi ckness of
the liquid Ghetdiére, appacichbreelutihewoaliequiretdoasidetitich oftheqnmed from the

-3 ranp surface, liquid nolecules fromthe droplets will be driven to the
ranp sur f acethes viasisHeand spmptames genflicing trequiremgntsur f ace. A sel f-regul ati ng
| ubrication syst is thereby. .provided wthout the. need for additional

sens ng. and f sed THRERSICID R SO UGS PspReh G RS e T o
advant ages Whi fepd'Gthf h@VAMRRgdd W R RS BAbr hftvention will be apparent upon
reading of the foll ow ng det a%l ed description and review of the associ ated
drawi ngs. Brief Description of the Drawings FIG 1 is an expl oded
perspective view of a disc drive. FIG 2 shows a partial side view show ng
tabs in engagement with ranp sYMmmary of thesnventiony {op view of a disc with
aranp at its inner dianeter. FIG 4 is a partial top view of a disc with a
ranp at its outer dianeter. FIG 5 is a schematic diagram of a conpound
formul ation accomikpgedent 2iveRHBAGIARR ko PAmb ehdtr60ite d svlefién entheDet ai | ed
Descripti on Enbodi nents of the present invention are described below with
ref erence t problemgrdesinibgsd alfive, 1 shows a disc drive 10, such as one in

whi ch enbodi nents_of,.t he. present inventjon nmay i.npl ement ed. cover 12
And s base deck TASATIES BB RENETA & SRE TP ERF TR A THOUEL t he
conponent s ‘P&rnh‘i'l%tigh%?e?srehﬁﬁllﬁ? Q?ogﬁne%aﬁiﬁﬁid(%eflﬂﬁﬂ&m% § of the

di sc drive have been assenbled and the disc drive is sealed, it is not
expect ed t hahemiwallgiscompatitsie writh thelyolpmeneadhd is disteibatrdr imethofpohoneml usage.
A gasket 16 may be | ocated between the cover 12 and the base deck 14 to

i nprove t he iR &g forgyRf droplats. tIhvediqued jraprefrrablysiamaienizedchyealiquitk air wit hin
t he di dri | | t | SC. f f
S 3 P R S Bng, o,

“Eac s annul ¢ _ I'Aner " di anet er
22 and out eprgiepdBly Sthe 24scobibfof Bk ligudd s lichahabit Fcilgatadnrelel of ke hub of a
spindle notor 26 with the ai'd of a disc clanp 28, while the spindl e notor

26 i s in tudmopletsingte polyrher. baseme enibodimemsctheghmphsurédcedtasoni ¢ circuitry
that control s disc, .drh)ve 0 erati ?ns canl.be fqund on a_.printed circuit board
30 that is frs&Harges rtr}fﬁﬁ@?% Pl taySlipg & et h sutfeces 106 act uat or 32.
A voi ce coil i r. I tion

control | abl éoﬁyﬂ%g%éf‘ggﬁtgﬁ‘@ﬁ%?%?ﬁwﬁ tggé)ﬁgﬁﬂg%]&?lﬁgeg% %fla?%r 32 brings
read/ wite hpohdaeSovaybront dib aimexhrfan Preferably, shis panilanse pBesenhino t he

desired positions. The nunber of read/wite heads in the disc drive _may be
vari ed depeitae sempaund forywipEen dn agercenipgasequired 4e provide thgygorppeund

configured for . Crcuktry runs f.romthe readiwite heads .36 and
event ual | y {0 a0REgy WA bajgneeh Bat s fRRroxmakRC st i BE Y 42 i n
contact W thhatdi§esgri nted circuit board 30, and thus provide for data and

servo signals to be transferred back and forth as required for disc drive
oper ati ons. Conmlinecatrpmuniddownaiatidnemeindains eniequilibrountthigkoésstdf éheli sc

drive 10 and, an_external host i de possi bl e through an, exter nal
connect or 43“1;‘1%9{‘&6 f%nPﬁErftﬁFq-?fYE%‘ %‘?’gﬁﬁ #\%15 I%E?%n‘?’ﬁ'éi ge&%‘@or 32

i ncl udes actuator arns 46 to which are connected



suspensions 38. In FIG 2, the read/wite heads 36 are shown nounted to a
~cantilevered suspension 38 fromwhich also extends a tab 48 for rel easably
engagi ng a ranp surface 52 of a ranp 50. The tab 48 nay be integrally
formed with the suspension 38, preferably from stainless steel or froman
alumnumalloy. Alternatively, it nmay be a separate conponent affixed to
the suspension. The tab 48 may extend iR a direction substantially parallel
to the suspension 38 or in another direCtion as is suitable for engaging
the ranp surface 52. The ranp 50 shown in FIG 3 is |located next to the

i nner di anetgiptrice, liqud thisledhiss fréth th-Ertf‘roEﬁﬁPw@ﬂ’b%Yivléﬁ th hdRAnFS an
annul ar conponent that can be fastened to the hub of the spindle notor 26
and st acked satfaee toateplenish the liquid dngbe r@d0psurfase.td sglf-vegulating r anp surf ace
52 for each. disc surface 21 configured for. use. Wen the read/wite heads
56 are to bABIGIHIREYEE Eherehy N ourieda thar e nced for s Eenar or 32

SW ngs the r i wards the inner dianeter 22 of the disc
20. The tabS s%gge%@gé?%gsrbgnp surface 52 that is preferably inclined
relative to the Ghese and vadous’dtherifatireshs Well dserivantigel avitigtads 36 are
separated further away fromthe disc surface 21. The tab 48 eventually
cones to reshamgterize the ppesent inveation wil betapparerdaypan reedingaf$ha6 ar e

par ked. Whe he.read/wite heads 36 are to.be brought jnto operation in a
Pondi g r odelavinaalid 4FssPaon aidleviane f B arkurr i cur f ace 52
and positions the read/ wite heads 36 to the desired position relative to
the disc surface 21. Alternatively, as shown in FIG 4, the ranp 50 nay be
| ocated next to the outer dBeaiwéDEscidption of ltke Dirawi®gs The ranp 50 incl udes
one or nore teeth 54, each of which has at | east one ranp surface 52

| eading to the outer diameter 24 of each disc surface 21 configured for

use. The ranp su D2 | i . . t he correspondi ng
di sc surface 21. ﬂiﬁgﬁ{so%‘ti@éﬁ&%ﬁ‘%ﬁg%ﬁﬁe\}r&géﬁﬁgﬁ 1%//\@%?%& surfaces 56 (FI G
2) such as the SiHE. Z4kidvas & partdlsidediBwahowifp talRsn@ngapaaeht with(FlI G 2)
nounted to the base deck 14 that holds the tooth 54 at an appropriate

el evat i on r eheupispefaces.t he di sc surfaces 21. Wien the read/wite heads 36

are to be brough o,rest in an unl.oadihg process,.the actuator 32 sw ngs
The readiwri te nEXdsd B LRMPROLARSONIEE (el B It SIAmDREtdi so 20 The

tab 48 slides on t ggg@,a ; : i; ads 36
are separated furt g??saef y ?%Hrrr{ ?ﬁg %%s%géglrlgg%g%&g%t {tgl"%g{‘éti\?tl)&@gagvent ual l'y
cones to rest onH@GeS5 isamrhematiackagrdmaoich tdrapoaad formulatiohaantsdify tar e

par ked. Wien the read/wite heads 36 are to be brought into operation in a
| oadi ng pr ocaMbediment ofi Hregpresentipverdiae tab 48 off the ranp surface 52
and -6 positions the read/wite heads 36 to the desired position relative
to the disc surfaces 21. As illustrated schematically in FIG 5,

enbodi ments of the present invenDeegdildd Descteptiéps 50 nol ded from a
conpound fornulation 60 having a liquid 62 distributed in a polynmer 64. The
liquid 62 is present as fine droplets 63, dispersed in matrix of polyner

64. The liquid 62, i hosen be one.that. i s _chem cally.incoppatible with
the pol yner 64 a%@éﬁﬁmeé‘%?gstg%ﬁr?vnfﬂkﬁeu&%ﬁﬁ? ggsqrfbgd e_&?‘_&t“l” within the
pol ymer. TheefdréitedodRe HPawit@s 1A 2 sREWSRRIib@FivE S, sicRAk bhBth RAIieH and
degradation tenperature that “is higher than the nelt and nol di ng

t enper at ur esniloditteatpof thepreseat irsedtiohmayt beimplenisited.he cOvegi2chn@2a i s

stable to bqth the conpoundi ng .and nol di ng, processes with the sel ected

conpound f oraRge degloft B(P"lg%és?aéﬁ%e!?@ow ‘ﬁ’éR‘FbW mpstpf 449 COIPPARERS of ¢ he
i quid dropl i r | oW g . | ati on of
t he present oﬁtﬁ@%ﬁﬁf%& E%gfel %%%@lg%&'r?bﬁfﬁ%ﬁo&%%so ‘Maé'gbs'%gi&\fe , will tend

to diffuse theed apsdnybled adtirthe diwe'drakds 66aledst Batet eRpedtbe thdtahé disdr opl et s
diffuse towards the polyner-air interface, they act as a source of liquid
| ubri cant tcdmmewpu}ﬁgb@gpélmﬂels\.thﬂfﬁ@ulrse(qxﬁmrmsl asngeed gasket Iormay bee |i qui d

bet ween't ne PSR BrARS G cov B ELAgE e A3k FRF eseiadee Sl 11 ' e

is reached at the polyner air interface 66, the liquid droplets 63 still

within the polyner 64 will not be driven to mgrate towards the polyner-air
interface 66. \Wen sonme of the liquid 62 is renoved fromthe film 68
present at the polyner-air interface, liquid droplets 63 fromw thin the

pol ymer 64 will be driven towards the polyner-air interface 66 to
re-establish a | ow surface energy. Thus, as new liquid droplets 63 reach
the polyner-air interface 66, the filme68 is replenished until it achieves
an equilibriumthickness. In this manner, the ranp surface 52 is
continuously supplied with liquid without the need for additional gadgets



or conplicated feed systens. The liquid is chosen for its friction
reduction effects and thus provides a controlled anmount of lubrication to
"the ranp surface 52. Preferably, the ranp 50 is fabricated to allow for the
formati on of such a polyner-air interface 66 at the ranp surface 52 by
allowing for mgration of enbedded liquid droplets to the polyner-air
interfaces. According to sone enbodinenys, the ranp 50 is fabricated to
have the formation of such polyner-air interfaces 66 at the other surfaces
56 of the ranp, such as the side surfaces, in addition to the ranp
surfaces. 'Hlt@fsrl%rmﬁﬁ'ﬁ_@?)réﬂﬁ%a to LRGN 1ROAR withiRftht Qfscrd@NR dritidsabs.i cated to
provi de such polyner-air interfaces. Preferably, the polynmer 64 and liquid
62 are chosPBatsiscloretian the didvesulrfages 21 off apd @t mofi8disess2(h Bahle disal2per - ai r
interface 66, the polyner-ajr interface becones "pitted” with the remants
of the "pol §wanlap beig defingd by ap innes diamates g end outer dinmeten Bdflladi ti es 70
in the ranp - ogi . of: .t ymeric
"shel | " of F%éeﬂ éfrgggpg%sseaﬁgef @om?' ﬁ”l%g.l% ..ong%%%l}e fr‘g%g)-r rﬁgl%l%g‘sesgldé)?gt(ﬁ% surfaces
52, 56 of tHanPIe) wlﬁl&ﬂhe%ﬁﬁﬁﬂ@&i&@r P85 iRtufehioudted @ thedasedédd T4.1 on as
wel | as stiction between the tab 48 and the ranp surfaces 52. A suitable
pol ymer 64 Muchinf theelegfronicaingnitey fuit gentrels disaqdiivie opgratiahs carebgol yner s
(LCP), polyphenyl ene sul phide,. ultr i gh .ol.ecul ar i.ght .pol yet hyl ene,
Dol yet hor | et o g pylited St bpardh BaP fTadds an Hnderoida ottty be one
of perfluor r bri.ca ual ane.
'n Yot of hedid HENT L En BERRR: B ANA SR O B e P i

t he pol yner irfid rofaig hestii qondmsbable Bmhichdeqe@nicEkcuitry such eidtahe 66. The
particles 72 are chosen frominorganic materials that are not expected to

i nteract w eetuates 3dringsresdy wotphensis 6, mougteskatrxirensiepaf suspeasion® nay be
chosen fro l.ass,.beads, ,al um na,.silic titania . clay,materials (such as
_g_ nont m%@llﬂfﬂ%‘%ﬁﬁé‘%@ﬂflgﬁf‘?e’g}}e lb‘fmgﬁﬁ ?ferlgag/ WEite h?‘ C]I‘C‘nlél Sldﬁccl es 72 are
preferably gphenid _vaﬁ&ﬂd_@ﬁéifcﬁﬁ?%&hé’ﬁuﬂﬂier CRURCURivVENRLcBAP] fhatO 40 W %
relative to the conbi ned weight of the polyner, liquid and particles. The

anount of pare danifigared fdrucded Qircuithe raonfyoomithe freadyisveite beadssS6amdsen t o mat ch

t he hardness of the tab 48 that comes into englagemant V\%t_h the ra surface
52. Al t er nafYSRitplly e fley sable dfldhakipingiandnterpdl conpepPedL Mt oA WIthn

ol udes AR UCHAR Rl 151 RL drBA%, GRS LATR SUE aRRaLRYER a5 52

for rel easa engagement Wi as y a tab

har dness. Th@nsfRmRd(aek And¥oftB)as 2b§@réd foruasdaveegyratidhsied from a conpound

formul ation (such as 60) of essentially a polyner (such as 64) and a liquid

(such as 62 onwhenicatioh detwerrhthesl@moniccimvitry lvhthe dise Heivied8lang an

i nconpatible with. the polyner ucgh as.64), and is distributed i.n the

pol yner (suEﬁteéléaqé‘&’ft ’isﬁr_‘?‘#ep‘[’%g B?m&_gbﬁpeetxéerp@bwgtoééﬁl.m _dteﬁiit?]ui d (such

as 62) may B%gﬁﬂ{ea%&mmf@ma liquid surface tension that is |ower than

a polynmer surtace tension of the polynmer (such as 64). Optionally, the

vi scosity of theThequtiudtdrd2dhclasie2dtuatoraums 46tatwhith hecddrineateds travel of

the droplets (such as 63)_in the p%zma,r such as 64). In sonme enbodi nents,

the ranp supRsreasiongdf. WisFl6o R, therepdiwrite heagls 3¢ areshewndpennted t9@) f or ned

by the dropl 63 i { as 52).
Sééle@éééﬁ %u%ﬁertsg%% %é g‘éﬁg@%rlr\a z§5<§ Eﬁeﬁaﬂ .tét%é gﬁ%efeﬁ%ﬁ@}r

The corrpounﬁ ornmul—at’ er “include par es (such

as 72) enbeéﬂg%hg atrBfh Pl rfre52(0F dGhmAS5 (0 The asB 8 hiay e inegrallp feriddace

(such as 52). tronal I'y, the particlés (such as 72) are present in the
conmpound f omith thte smspénsiom 3@préferably from staivlesasfeelrardrdman alempmomi de t he

conmpound forpulatjon with a hardness that is approximtely the same as the
t agp har dnes §H3Y-rf£‘ié?ﬁ5‘?H¥?lyeﬁ%%W ﬂ%ﬂts?PatrﬁEQr‘?émi‘Bo"B‘rgﬁ\? l!('fgegl 9 %? SUSRAPYE: (such
as 10y vi gg)ﬁ@ B8 i GtblicPin 4 SHERiGHPs AMantBly' $3 el W tnd GRPeEibhe head

38 or in another direction as is suitable for engaging the ramp surface 52.

The ramp 50 shown in FIG. 3 is located next to the inner diameter 22 of



configured to read fromor wite to the at |east one disc (such as 20), and
at | east one suspension (such as 38) supporting the at |east one read/wite
“head (such as 36). Extending fromthe at | east one suspension (such as 38)
is at least one tab (such as 48) that is characterized by a tab hardness. A
ranp (such as 50) is provided adjacent the at | east one disc (such as 20),
and the ranp (such as 50) includes at Igast one ranp surface (such as 52)
for rel easabl e engagenent with the at I'gast one tab (such as 48). The ranp
(such as 50) al so includes a body nolded froma conpound fornulation (such
as 60) of e L gh | L.oul 62). The
liquid (sucﬁﬁig&%g?fggﬂgﬁg;? a?y&§”§ﬂ8§§8gé%§gﬁﬁ¥§§%§ﬁ#%%8£@#ﬁﬁaﬁﬁ% pol ymer
(such as 64Jastetied toghelhabiof th gindle hbrRelandstadked Glitedsatély)with thdre for m of
droplets (such as 63). The liquid (such as 62) may be characterized by a

li qui d surf dises 2@pe potp proyide a raropstriapad2 forerhy disc syuferedk corfigured of t he

pol ynmer (sugh as . tiopal l.y,, the_ viscpsity of e liguid (such as 62)
i s such t hafori{ser BafeR, f%asd“/?%@reaﬁf 3bREe g’rs%%‘%{r&“&h% Qs &ba%s) in the

pol ymer (suhicatiriibrocksl, BURE418L9b GRS thehead AVRIMIARTS thRRLL a5 52)
may have irregularities (such as 70) forfred by the droplets (such as 63)
travel i ng t theinaer dismeter 22ofethé slistt20a3hé 23b 487$lidd es @npo threrahop suwifade 30 (such
as 60) may further include particles (such as 72) enbedded in the polymer

(such ?s 64thatimpreferahin inelinedhyrlative tacthe disseyrtage giz]fuddshaﬁéb%l ly, tﬂe
i i . i 60
PR & per centagl Mltsterdd s sR SheRel PG SORP AUl AAR L THEN 25 ©0)

har dness t hedb 48evaRiBlilli (Bth& t6 rebtors@idtand dulifacedD JpaArileessl/ wiitd S to be
under stood that even though nunerous characteristics and advant ages of

vari ous enbbedadssift aregfarkdtb Whess tret repdywmite bradsifeanede edeoughtrinto i n t he

f oregoi ng descripti.on, together with detailgs of the st t and function
of vari ous. EREHIRELoRTERIO s ehE pRatern gy e s dnb 45 ol e 0P ar s ve
only, and c . j s j .l i .S Of -10
ottt e anaaGeE G BEABACaTede] Biite RERRTH B dell MPpOREN O It

i nvention t gelatiee fothe dByd Kiifacendi cated by the broad general neani ng of the
terms in which the appended clains are Zg{)éﬁgressed. For exanple, the
r

particul ar shapeAdistnativeljotagshowh infitG e iy perpay bp doratashnad t he
particular disc dri,ve confjguratj.o Ll e maintaining substantially the
Care functi s ierisne Gl e the iRt Be el 8 e ey he
present i nvepldaeR of WhitlHd 410Bast 3k RRYS b Re B §RHRSEH BIERAMEENT descri bed
herein is directed to a ranp for |oading/ unloading a read/ wite head, it

wil | be appdéxheteed4 bfeadmodisc sikifddee] donfigheedafior use.afhe famp safaderdss of t he

present inventjon_can_be applied to other systens er sel f-regul at ed
| ubri cat i ngP&efex mediped foyards thy corzes mﬂé‘bs&rsﬂl\i‘é}%ﬁe ﬁ}ﬁhqq‘?@ﬂk@g‘ﬁe and

spirit of t ?Lgrttﬂe%rgcgeg'{}{edikgygﬂ%} Qlﬂfacfeggé%}f’%.%e ch elsPaLhtRe iy 1. A ranp

conpri si ng: oneé ranp sur easabl'e engagenent with a tab

char act er i zeginpys0antiabledacdppsis 58 FFID Py nitairiied td tHebaze cetp 24 Bththotdrl at i on
consisting essentially of: a polynmer; and a liquid that is chemcally

i nconpat i bl éhenooth bhet poppprapriathelevation elaévety tha disesurtaces 3t Whepl et s
that are di ter xi-e%'dt/ qu'itie rllleggs? 36 glley tg%re'brought to rest in an unloading process, the
actuator 32 swings the read/write heads 36 towards the outer diameter 24 of
the disc 20. The tab 48 slides onto the ramp surface 52 such that the read/write
heads 36 are separated further away from the disc surfaces 21. The tab 48
eventually comes to rest on the ramp surface 52 and the read /write heads 36
are parked. When the read/write heads 36 are to be brought into operation in

a loading process, the actuator 32 moves the tab 48 off the ramp surface 52 and



2. '"The ranp of claim 1l wherein the polyner is characterized by a polyner
surface tension and wherein the liquid is further characterized by a liquid
"surface tension that is |lower than the polyner surface tension. 3. The ranp
of claim1l wherein the liquid is further characterized by a viscosity that
facilitates travel of the droplets in the polynmer. 4. The ranmp of claim1
wherein the ranp surface further conpri§§§ irregularities forned by the
droplets traveling to the ranp surface. 5. The ranp of claim1 wherein the
conpound fornulation further includes particles enbedded in the polyner

away from t hﬁoéiﬂ!ﬂ?s Wr@%%gﬂ?e héraﬂl% J6ABRnO HeGitd Ebéﬁ&ﬁ' eigtive Ed‘&legﬁ&? icles

are present tn the conp ormulation iTn a percentage required to provide

t he conpoundsurfadesRati on with a hardness approximately the same as the tab

har dness. -12 7. A disc drive conPrisiqg: at | east one disc; at |east one
a o

read/ wite head Qsffusgiatedischematisally inflCord, ainbodimentsieé the presedt one di sc;
o ot T ARG AR AR KR Bl SR R AT IR 7 e

| east one '[8.1[51 eXx I hg eas uspenst on, e

tab being chaliggiesl dreibited ih aRolAHENES Thedidfid 62 HW'Predélitasdite dbpld | east

one disc, conprising: at |east on€ ranp surface for rel easabl e engagenent

with the at 6%bakdspersesl inabatrix of polymer 64. The liquid 62 is chosen to be one that is
chemically incompatible with the polymer 64 and with a viscosity that
promotes its migration within the polymer. The liquid 62 is chosen to be one
that has a boiling point and degradation temperature that is higher than the
melt and molding temperatures for the polymer 64 used. In other words, the
liquid 62 is stable to both the compounding and molding processes with the
selected compound formulation 60.

The ramp 50 may be formed with all or most of the liquid droplets 63
embedded in the polymer 64. Following the formulation of the present
invention, the liquid 62, in the form of droplets 63, will tend to diffuse to a
polymer-air interface 66. As some of the liquid droplets diffuse towards the
polymer-air interface, they act as a source of liquid lubricant to the ramp
surfaces. The liquid is chosen such that the liquid droplets at the polymer-air
interface will spread out and form a film 68 between the polymer and air.
Once an equilibrium thickness of the film 68 is reached at the polymer-

air interface 66, the liquid droplets 63 still within the polymer 64 will not be
driven to migrate towards the polymer-air interface 66. When some of the
liquid 62 is removed from the film 68 present at the polymer-air interface,
liquid droplets 63 from within the polymer 64 will be driven towards the
polymer-air interface 66 to re-establish a low surface energy. Thus, as new
liquid droplets 63 reach the polymer-air interface 66, the film 68 is replenished
until it achieves an equilibrium thickness. In this manner, the ramp surface 52

is continuously supplied with liquid without the need for additional gadgets



a body nol ded froma conmpound fornul ation consisting essentially of: a
polynmer; and a liquid that is chemcally inconpatible with the polyner, the
“liquid being in the formof droplets that are distributed in the polyner.

8. The disc drive of claim7 wherein the polyner is characterized by a

pol ynmer surface tension and wherein the liquid is further characterized by
a liquid surface tension that is |ower gpgn t he pol yner surface tension. 9.
The disc drive of claim7 wherein the liquid is further characterized by a
viscosity that facilitates travel of the droplets in the polyner. 10. The
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i ncl udes particles_enbedded in the polymer away fromthe ranp surface. 12.
The disc drid8rfa¢e-ai m 11 wherein the particles are present in the
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formulation with a h: SSappr oxi nmatel sane as hardness. 13.
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and embedded liquid droplets to the polymer-air interfaces. According to some
embodiments, the ramp 50 is fabricated to have the formation of such
polymer-air interfaces 66 at the other surfaces 56 of the ramp, such as the side
surfaces, in addition to the ramp surfaces. In other embodiments, the tooth 54
of the ramp is fabricated to provide such polymer-air interfaces.

Preferably, the polymer 64 and liquid 62 are chosen such that as the
liquid droplets 63 reach the polymer-air interface 66, the polymer-air interface
becomes “pitted” with the remnants of the “polymeric shells” of the liquid
droplets, forming irregularities 70 in the ramp surface 52. In some
embodiments, the remnant of the polymeric “shell” of the droplets may form a
“nano-surface-roughness” on the surfaces 52, 56 of the ramp. Such roughening
may be desired to reduce friction as well as stiction between the tab 48 and the
ramp surfaces 52.

A suitable polymer 64 may be one of aromatic polyester liquid
crystalline polymers (LCP), polyphenylene sulphide, ultra high molecular
weight polyethylene, polyetherimides, polyacetals, or polycarbonates. The
liquid 62 may be one of perfluoropolyethers (PFPE) or hydrocarbon lubricants
such as squalane.

In yet other embodiments, there may be fine particles 72 embedded
within the polymer 64, preferably away from the polymer-air interface 66. The
particles 72 are chosen from inorganic materials that are not expected to
interact with the polymer 64 to produce outgassing. The particles 72 may be

chosen from glass beads, alumina, silica, titania, clay materials (such as



means for | oading/unloading the at | east one read/wite head to the at

| east one disc. 14. The disc drive of claim 13 further conprising: a
“lubricant; and neans for feeding the lubricant to the neans for

| oadi ng/ unl oadi ng. 15. The disc drive of claim 14 wherein the neans for
feeding the lubricant further includes nmeans for nmaintaining a relatively
constant thickness of |ubricant on the ans for | oading/ unloading. 16.
The disc drive of claim 15 wherein the naintaining neans conprises: a body
of polymer in which the lubricant is distributed, the polymer being
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defining the body; a layer of lubricant at the polyner-air interface, the
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olyner-air interface so that the_ layer is kept at a substantially constant
E hi aness. relative to the combined weight of the polymelp, liquid and particles. The Y
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(such as 62). The liquid (such as 62) is one that is chemically incompatible with

the polymer (such as 64), and is distributed in the polymer (such as 64) in the

form of droplets (such as 63).

The liquid (such as 62) may be characterized by a liquid surface tension

that is lower than a polymer surface tension of the polymer (such as 64).

Optionally, the viscosity of the liquid (such as 62) is such that it facilitates

travel of the droplets (such as 63) in the polymer (such as 64). In some

embodiments, the ramp surface (such as 52) may have irregularities (such as

70) formed by the droplets (such as 63) traveling to the ramp surface (such as

52). The compound formulation (such as 60) may further include particles

(such as 72) embedded in the polymer (such as 64) away from the ramp

surface (such as 52). Optionally, the particles (such as 72) are present in the

compound formulation (such as 60) in a percentage required to provide the

compound formulation with a hardness that is approximately the same as the

tab hardness.

In another embodiment, there is provided a disc drive (such as 10) with

at least one disc (such as 20), at least one read/write head (such as 36)
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least one suspension (such as 38) supporting the at least one read/ write head
(such as 36). Extending from the at least one suspension (such as 38) is at least
one tab (such as 48) that is characterized by a tab hardness. A ramp (such as
50) is provided adjacent the at least one disc (such as 20), and the ramp (such
as 50) includes at least one ramp surface (such as 52) for releasable
engagement with the at least one tab (such as 48). The ramp (such as 50) also
includes a body molded from a compound formulation (such as 60) of
essentially a polymer (such as 64) and a liquid (such as 62). The liquid (such as
62) is one that is chemically incompatible with the polymer (such as 64), and is
distributed in the polymer (such as 64) in the form of droplets (such as 63).

The liquid (such as 62) may be characterized by a liquid surface tension
that is lower than a polymer surface tension of the polymer (such as 64).
Optionally, the viscosity of the liquid (such as 62) is such that it facilitates
travel of the droplets (such as 63) in the polymer (such as 64). In some
embodiments, the ramp surface (such as 52) may have irregularities (such as
70) formed by the droplets (such as 63) traveling to the ramp surface (such as
52). The compound formulation (such as 60) may further include particles
(such as 72) embedded in the polymer (such as 64) away from the ramp
surface (such as 52). Optionally, the particles (such as 72) are present in the
compound formulation (such as 60) in a percentage required to provide the
compound formulation with a hardness that is approximately the same as the
tab hardness.

It is to be understood that even though numerous characteristics and
advantages of various embodiments of the present invention have been set
forth in the foregoing description, together with details of the structure and
function of various embodiments of the invention, this disclosure is

illustrative only, and changes may be made in detail, especially in matters of
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structure and arrangement of parts within the principles of the present
invention to the full extent indicated by the broad general meaning of the
terms in which the appended claims are expressed. For example, the
particular shape and structure of the ramp may vary depending on the
particular disc drive configuration while maintaining substantially the same
functionality without departing from the scope and spirit of the present
invention. In addition, although the preferred embodiment described herein
is directed to a ramp for loading/unloading a read/write head, it will be
appreciated by those skilled in the art that the teachings of the present
invention can be applied to other systems where a self-regulated lubricating
surface may be desired, without departing from the scope and spirit of the

present invention.
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Claims

What is claimed is:

1. A ramp comprising:
at least one ramp surface for releasable engagement with a tab
characterized by a tab hardness;
a body molded from a compound formulation consisting essentially of:
a polymer; and
a liquid that is chemically incompatible with the polymer, the
liquid being in the form of droplets that are distributed in the polymer.

2. The ramp of claim 1 wherein the polymer is characterized by a polymer
surface tension and wherein the liquid is further characterized by a liquid

surface tension that is lower than the polymer surface tension.

3. The ramp of claim 1 wherein the liquid is further characterized by a

viscosity that facilitates travel of the droplets in the polymer.

4. The ramp of claim 1 wherein the ramp surface further comprises

irregularities formed by the droplets traveling to the ramp surface.

5. The ramp of claim 1 wherein the compound formulation further

includes particles embedded in the polymer away from the ramp surface.

6. The ramp of claim 5 wherein the particles are present in the compound
formulation in a percentage required to provide the compound formulation

with a hardness approximately the same as the tab hardness.
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7. A disc drive comprising:
at least one disc;
at least one read/write head configured to read from or wrote to the at
least one disc;
at least one suspension supporting the at least one read/ write head;
at least one tab extending from the at least one suspension, the at least
one tab being characterized by a tab hardness; and
a ramp adjacent the at least one disc, comprising:
at least one ramp surface for releasable engagement with the at
least one tab;
a body molded from a compound formulation consisting
essentially of:
a polymer; and
a liquid that is chemically incompatible with the polymer,
the liquid being in the form of droplets that are distributed in the

polymer.

8. The disc drive of claim 7 wherein the polymer is characterized by a
polymer surface tension and wherein the liquid is further characterized by a

liquid surface tension that is lower than the polymer surface tension.

9. The disc drive of claim 7 wherein the liquid is further characterized by

a viscosity that facilitates travel of the droplets in the polymer.

10.  The disc drive of claim 7 wherein the ramp surface further comprises

irregularities formed by the droplets traveling to the ramp surface.
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11.  The disc drive of claim 7 wherein the compound formulation further

includes particles embedded in the polymer away from the ramp surface.

12.  The disc drive of claim 11 wherein the particles are present in the
compound formulation in a percentage required to provide the compound

formulation with a hardness approximately the same as the tab hardness.

13. A disc drive comprising;
at least one disc;
at least one read/write head; and
means for loading/unloading the at least one read/ write head to the at

least one disc.

14.  The disc drive of claim 13 further comprising;
a lubricant; and

means for feeding the lubricant to the means for loading/unloading,

15.  The disc drive of claim 14 wherein the means for feeding the lubricant
further includes means for maintaining a relatively constant thickness of

lubricant on the means for loading/unloading,.

16.  The disc drive of claim 15 wherein the maintaining means comprises:

a body of polymer in which the lubricant is distributed, the polymer
being chemically incompatible with the lubricant;

a polymer-air interface defining the body;

a layer of lubricant at the polymer-air interface, the layer being
replenished by lubricant migrating from within the body to the polymer-air

interface so that the layer is kept at a substantially constant thickness.



