; ope3eBN : 6TB6?-19 JUL 2002 1 Specificati on HARD DI SK BURNI SHI NG MEAD

* BACKGROUND OF THE | NVENTION Field of the Invention The present1i9v8T)£c?no
rel ates generally to burnishing devices for hard di sks, and nore 2
particularly to a burnish head having a plurality of burnishing pads.
Description of the Prior Art A hard dijsk is cleaned and burnished follow ng
the deposition of thin elmlayers_ to, renove debris and asperities fromthe
surface. Such debris and asperitﬁ$¥°ﬁ&§905e renoved, or at |east reduced in
hei ght, such that a slider will fly snmoothly over the disk surface. As
slider flying heights beddABD DIEK BURNISHING dUEADgher density disks, the
di sks nust be burnished to a greater extent than was heretof ore necessary

| ower the projection height of such asperities and nore efficiently renove
di sk surface debris. Several different burnishing pad designs are currently
utilized. Sonme heads hggggigggtﬁhggkﬂggimgggygifgkgkng a burni shing edge
that extends across th head. & her current
head desi gns have burni shing nenbers on the |eft side and right side of the
bur ni shi ng head, but have a | engthw se channel between the |eft and right
bur ni shing nenbers I n such heads, 19 J UL 2002 2 a significant portion
of t Reldwfnhe hiventiogad does not burnish the disk, resulting in significant
inefficiency in the burnishing process. A further prior art burnishing head

is describag hisddt SnvdRgbBElatks %,éﬁ.eég;@ to fbhg{mﬁnbcadmaésl fr thYRE ARRY LRI mBfe

burni shing pads; that 1s, a plurality i amond shaped burni shing pads
that are di sposed on, the, burni shi ng. head surface., The di anond shaped pads
are SPTUS aéff tgﬁﬁlﬂ"r{"ﬁgg’e?%gavﬁ&‘ hp ‘IBZg’t%%@FrainggrPﬁdﬁhaped pad is directed
towards the nmedia to be burnished. In distinction to this pad
configuration, burnishing pads of the present invention each have a
straight burnishing edge that is _ _t directed towards the nedia to be

bur niDesedptibm ofithpr Peivr At variation of this waffle patterned head the

| eadi ng burni shing pads nmay be triangularly shaped, as are the |eadi ng pads

of the presgmd diskvigRlchREY arf BiRSIGhdd BN &K RIoRhE3dpdEi%ioh OF thi MANR VFEBND $eihbve
bur ni shi ng heads that renove debris and asperities to a greater degree than

o 5T AP RIY FOREBRSRI LS B BEGTURDAAST LB 50, 8y A

acco i shes these results. S RY OF THE | | ON : . ,
qg&uce ?n height, such thata sﬁder V\l/_fll y smoothly over t#l\éVCE'S\ESUl'faCC. Asslider flying heights

become lower for improved higher density disks, the disks must be burnish;d to a greater extent
than was heretofore necessary lower the projection height of such asperities and more efficiently
remove disk surface debris.

Several different burnishing pad designs are currently utilized. Some heads have a
burnishing ridge providing a burnishing edge that extends across the entire front surface of the head.
Other current head designs have burnishing members on the left side and right side of the burnishing

head, but have a lengthwise channel between the left and right burnishing members. Tn such heads,
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The burni shing head for hard di sk processing includes a soli
- .general ly rectangul ar surfaces, including an upper surface, g ﬁ 3%.”5?2/[}@;

pad surface, a front surface, a rear surface and two side surfaces.
plurality of burnishing pads are di sposed upon the burnishing pad surface.
The pads are shaped such that each p | 715 a burniship edge that is
general ly parallel to said front surfiace and therefore orthogonal to the
di r eatdignifiedntrpeafiien of theeburnishimgtheadidohs mgt pumish the Hgsky trsuito@rinzsigniéicant
preferably configured such that two frontward | eadi ng pads are di sposed

pr oxmaﬁeleh&p,nfth@raﬁmssmrfoqﬁecdsg a spaced apart relationship and one | eadi ng
m ddl e pad is di sposed rearvvardly of the two frontward | eadi ng pads and

general ly gLue ?ng ar
di sposed (jate)ner aﬁ?}y&? gaﬁ)ﬁlﬁsr}g#@ﬂéﬁ;ﬁ{%i eadrﬂgjfﬁ}n%% Itae-\ég?afg?mléﬂ%%}éﬁ@géy&art
rel ati onshi and one rearward pad is dispopsed rear\ rdI of the two rear
padspaﬁen@éﬁamaqhngg pdsiahist hplug r»@hrmrara@@apr% byrs '&ﬂ@?@f‘r%bﬁréﬁtﬁam%nt
the pads are generally triangular m shape and the outer surface of the

| eadionghabuinishapiradisypfats. Tay daencndpbaped. padharereichied stidr thaethafaot of eavh t he
bur ni shing head, includes the steps of nmaking a series of parallel cuts in

a Surdizﬁﬁ@nd)fshﬁ)eacﬂaﬂ% BRd%e@toWRHE ilcAhedihN8 H%%Lﬁhl%fﬂéd]glrpﬁgﬁndt%%%tthfsrﬁi@
material that remains follow ng the cuts i's an advant age of t he present

i nventi e effi ur.ni s e r ded i S anot her
v PR e Fads o oG kit %s%}rﬁrvsrr. g LG R oingegef 4R
havrng a plurality of burnishing pads, each of which includes a straight
bur nid&nerted tewmyds 'thﬁ mediatopebarnisheq. Bra prinjaraariaton efdhigivedide paieresd head thedi sk
media travel. It is a further advantage of the present invention that a
bur niledding bhedshing ppdsoxiagest tdemguiasly eshayed, msnanuhadeattieg ipadgofinbd pyesamd
mai ntai n high accuracy. It is yet another advantage of the present
i nveptyRRohhat a burni shing head is provided which includes two effective
bur ni shi ng edges whi ch extend across the width of the burnishing head.
These and ojh atures .ap an f res i n wi
becone. appar dird PENHsCS AR RANARRE 8 pifoREIRER ms MG Sla s
detail ed, descripti on whi ch nakes reference to the s‘everal figure of the
dr awaﬁl@f‘s““esi@agr%tq_ ogx5o then | MS%F?'EPTBF%QW NG%“F‘F@Y T Pgregerﬁérgf‘ﬁemﬂrewr}eew of
the burni sh head of the present invention disposed in association with a
har d adivskishifg headwith agplyreliypafdrirvishing padson aaunpquefaonfigerabom @k aeaempisheshe
hard di sk burni shing head of the present invention as depicted in Fig. |;
these results.

SUMMARY OF THE INVENTION
The burnishing head for hard disk processing includes a solid body having generally
rectangular surfaces, including an upper surface, a burnishing pad surface, a front surface, a rear
surface and two side surfaces. A plurality of burnishing pads are disposed upon the burnishing pad
surface. The pads are shaped such that each pad has a burnishing edge that 1s generalty paratiel to

said front surface and therefore oithogonal to the direction of media travel  The burnishing pads



Flg 3'is a top plan view of the burnishing head depicted in F|g ; 4
s a-side elevational view of the burnishing head depicted i n gJUZL @Gz
5is a front elevational view of the burnishing head depicted | n Fig.

Fig. 6 is a rear elevational view of the burnishing head depicted in Fig.

2; Fig. 7 is atop plan view depicting a first burnishing pad cutting step
for manuf act uring the burnishing head” depicted in Fig. 2; Fig. 8 is a top
pl anai prEfereyly eentigpred suchdhdt therfnswirdesshng em%arﬁglsm@é W@’F“W@Fef&ﬂ!ir i ng

t he burnishing head depicted in Fig. 2; and Fig. 9 is a top plan view

depi eiirfau@ iA akpiced apait relBivnkigp Bﬁdorwe:&diﬁ@nsdc&@péd)xrs disposedaeirwatrdigof the two

bur ni shing head depicted in Fig. 2. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMB o}

the SPacgrdTead tafa%ﬁﬁ(‘féﬁﬁf*‘ﬁef*‘%eﬁ%emﬁﬁbegﬁﬁ&%a?’Ie%** R
of ceram c, mater.i al s .an.u surface 14 that is en able with a
geneﬁepwdo@?r@ilwewa B@1@%@@@%@%aap%&ﬁrﬁpgﬁ.rﬁlgﬂo &d 9Bgce 1
S having a plurality of burnl shing pads 20 fornmed thereon a front surface
22 argaswhrdspadiindisp@sed neargamdy, of the-tvd ai pads 200 2ermerally bedwesn thg twThearipadsl 10
is designed to burnish the surface of a hard disk 30 which rotates towards

the fix gRtpréfefrt@embedinient hepasl 4r€ gérePdlyafia @l HWn 3t J)er'&ﬂﬂttlli@diutélxesh@ﬂab@optfhet he
bur ni shi ng head 10 are next described with the aid of Figs. 2-6.

depi F Y 19 i r t he
burn?etaﬁ%ﬂw (s¥mrf ase BaP b Wel as RSO RE R R B ST R RE .
out war fromthe syrface 18, and _each pad is erferany oriented such

t hat 1§ qsa%ﬁ@psmfﬂmlem ﬁgereagépar@“%}fcuedeﬁ syagcont ¢ selekbqdy sl reptcrdle Tigont
surface 22 of the head 10, whereby the burnishing edge 40 of each pad 20 is
genelbaml'ghiwpaaislredulttfmmhneatériabrthatsmmafias:@)llmzv‘i@gnﬂhe@ntshogonaI to the nedia
travel direction 34. Thus, the burnishing edge 40 of each pad 20 forns the
., leading padxﬁdﬂedfzmta&eobfeca bRgerdahvdndioan@at Rt B102¢ teffidei BlinRERES hdddes

di sposed on the di sk surface. Each bur ni shi ng pad 20 is preferably forned
in atdjigqgul ar shape and has a flat outer surface 42. The preferred pad
coanguratlon |ncludes a | eft | eading pad 44 formed on a left side edge 46
of the fr 1 sul fac i ght | eadin ‘med qn a ri si de edge
50 of t he I isanpthetiidariesr tha R GhiTh A" bt el Siski B0 batntana: a
gap 52 forned between the pads 44 and 48. Athird mddle |eading pad 54 is
f or mplrralétirafdanighing pads sechapl yhish indhedes adyradghtavanislgng sdehtheh i sqpateliz4
occupi es the gap 52 when the head 10 is viewed fromthe front, as depicted
i n Fioghogonal tethe elixectip@adsf 16d disk nz8iaaraedi sposed reanvardly of pad 54, and
are spaced apart in a simlar manner to pads 44 and 48. A rearward pad 60

i s di sposgqgisiaerher viin@bé @Bk @bhtYin@htipAdRat 26 RAIdhiA8 hefBlpréviaéd itHat is
occupi es the space bet ween t he pads 56 and 58 when the head 10 is vi ewed

from Ils@etofrﬁ%tfactur@ i qﬁﬁr{ﬂtyll Bd MRNEEE th(B agaﬂ'ag’y.

It is yet another advantage of the present invention that a burnishing head is provided which
includes two effective burnishing edges which extend across the width of the burnishing head.

These and other features and advantages of the present invention will become apparent to
those skilled in the art upon rcading the following detailed description which makes reterence to

the several figures of the drawings



As-is best seen in the front view depicted in Fig. 5, the three |eadin
*triangular pacts -1-~, =I8 and 52 are sized and positioned sucﬁ ghjULt%é]Uz
| eadi ng edges each pad -4 |, 48 and >-1 are aligned 19 J UL 2002 6 such
t hat when conbined they effectively extend across the full width (A) of the
front surface 22 with no gaps in the conbined |eading edge. That is, each
front edge 40 of each triangular pad 20 has a length of A13. Simlarly, the
three triangul ar pads 56, 58 dNIIHE BRAWINGS and positioned such that the
| eadi ng edges 40 of these pads effectively extend across the w dth of

t he-head I6: W isha nergpapsve Miehhel tenhirmickl Hegddifnbe gegentt MOERNIn dikPesed in
configuration of the triangular pads 20 on the head 10 can be thought of as

two 3: . th. each 3-pad set (specifically pad set 44, 48 and 54,
' an Ssgg%ng’gtm@@%g%%%d 60) conbines to forman effective burnishing edge
t hat extends across the width_ A of the head 10. Thus, .each head 10

ef f ect i velFI8 Rdsa PRESPEE S i obt Prefe Frdrrgn kagigrmentiof dhe kard dish bupnghung head off gt n
A, one conbi ned edge being forned fromeach set of 3 triangul ar pads.

Ther éfegrreseneavhntiomes ddpéctébadFigOl;passes a particul ar | ocation on the
surface of a hard disk 30, two burnishing edges pass over the location. In

the prefemed eahgdhRRRiew SIMHRMEAAsHIRARERIhRICHINGEg.i125- Obt ai ned by
nodi fications to the left and right |eadi ng burnishing pads 44 and 48 and

t he rearward  burnishing..nad 60. ecifi.gall revent. gpuging of the

ai ok sur 2% 4% RABRERBEH IR BB G Hoad Gy GlisEad ng pads 44
and 48 is tapered. That is, as is best seen in the side view of Fig. 4, the
out er sur Figé 152 fpnt plgyatiomal vieppfdheburpishinghesd dapictsd B dxi mately 1/2 of
the pad | ength back fromthe edge 40 at a slope angle x of approxi mately
1- 3 degr e bavanrem cldvatibnavievs of thabernzshit®héaalr depidiel IndHigi3hi ng edge 40.
The pad 44 is tapered in a simlar nmanner as depicted in Fig. 3

Addi ti onalgiy 7 it 8 16§ SMERte @lrizi Mt Arnishd opan dudingkiepubf AakuMYutine t
r ear war d pa% 60, e Nt R LA R t]ﬁgﬁpagl 50 12 tapered rearvardly

fro N, 7 [ .he,.rear apes 72 of the pad 60 at a slope angle a
of %ﬁ?@%"?&?eégyﬁ%@gé‘g?s "' ~~99J UL 2002 As is best seen in the
top view of Fig. 3 the trigngul.ar pads 20 in.the preferred_enbodinent have
the foll O%s’né lgaﬁm e dPBIEUNE 3 teard B hing sk s Gt frs mappbaciuning

| engt h of the burnishing edge 40 of a pad 20 is z, the wwdth A of the head
10 i ¢hedurnishingthead depjeted B b2 £handhead 10 is approxi mately 4z. The di stance
d between the pads 20 is approximtely equal to the length 1 of a pad 20,
and the c@igors ang slay vielv ddpictPadshizdbirdisa i padiciatnglsyepAdr mihefap@ding the
configuration depicted in the preferred enbodi nent 10 is particul ar ry

usef Yl dHinh 2 dohii g f1ead 10 having a width A of approximately |.Smm
havi ngr tljurl?ﬁfshi ng -pads 20 formed with a height h of

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As depicted in Fig. 1, the hard disk burnishing head 10 of the present invention is formed .
from a generally solid, rectangular body of ceramic material 12 having an upper surface 14 that is
engagable with a generally depicted head support apparatus 16, a burnishing pad suiface 18 having

a plurality of burnishing pads 20 formed theieon, a front surface 22, a rear swiface 26 and side



approximately 0.1-0.2mnm O course, burnish heads may be formed w gin bB
' .scope.of the invention having a corner angle y that is differe tgfj lh 2 ?
approximately 41 , which generally results in changi ng the shapes and

rel ative |ocations of the triangul ar pads, and changing the |length B of the
head 10. Wile the triangular pad configuration depicted hereabove is a
preferred enbodi nent for the buranhﬁhg head si ze descri bed above, | arger
or shufaces 2% ukhe head A9 1vdeaigsedigbuspishihe sydersaiy haed digh Howhighretates gowardsr or
fewer nunber of triangular pads which are disposed in configurations other
t hanth@Srahe pur€ice @ 2hie tiealim¢gon dhasey 84 hRurtleo détagusfahe bmsishingtrgd b6 are next
advant ageousl y devel oped, but which nonethel ess include the nmultiple

discag%ﬁbgygeh?ﬂiﬁgopg #% the enbodi ment 10 described hereabove, are

consi dered Inventor to be within the scope of the invention

descri bed herein., .Addi tjonally,. burni shi.ng h s havin | t,i pl.e di screte
bur ni shi ng S gaRSHdbFEy 4 Bapputalr oG v gt e ot BnShBe bl or
square, and pol ygons which are each oriented to have a straight burnishing
edgesurfege 18of therhahd 0. The bureiskingpadsi) pragest autevardly froodhe sutéaced 81 andmackhi t hi n
t he scope of the 19 J UL 2002 8 invention. A preferred manufacturing

et hash fs@refeR®lyostdtadiue tHe adtrdiBht KuriShihg €8540 HRAcMpid2d hReddothv0ds htg. 7.

Fig. 7 depicts a strip 80 of ceramic material which is bonded to a grinding

fixtur f I i I~ hi are
to bgrog tosﬁ“r?rfe&é? fgé’f’@ég% ed“{hgrer w&%&ﬁ?lﬁbg % &%eelfro?loefggco 82%0 3??%%”@5&?@%? have
been de. by a_di anond saw into the surface of the strip 80. The cuts 84
are ”@@éﬂmﬁa&ﬁ%ﬁeé%ﬁlé%ﬁe@%l b &eéﬁé"f"tegﬂ‘fecé‘ﬂf‘f’éc ahyb teg b‘ffﬁéﬁg‘c%fid&%o,
are made at an angle y of approximately 41 degrees to tie-front surface 22,
and H@wéezch pad@OHformetheveadBigyad efge faadollectingdebdie pind irderating-igth agperitiessecond
series of parallel cuts 88 are nade in the surface of the strip 80 at an

ang! gispodedoh8Rt i3k QfrfaaP PEan biBtisiNg paiP0de prefashly Thendduh & ti8thaale shiprced a
di stance z apart on the front surface 22 of the strip 80 and al so have a

w dt T depl [ [ N [ o uts
04 atzs TELSRY EHta i, PORL B PitatballcChrisliafor ALl Pl AL AL KRN, 3
parallel to the front surface.22 of the strip nd are spaced, t he

Gt anedet Sige files bk e onfRergar Sinstetn o gy Tl oh ShERRecitedp o
cuts 94 have a width d equal to 1. It is therefore to be understood that
when of the frant swface2d. The pads 44rrdd8 apt spaceshanae syelwhaia grpRdviermedbetaeretiient o
the surface of the strip that a plurality of rough heads 100 have been

f or mpads 44artdsB. sA thipd Bddlahddeaqladitdas farG@dwedrivahily endicgpitmatlgloif the mfds 44
triangul ar shaped rough pads 10=4. The hei ght of the pads 104 w || be equal

to tBed 4RLEh Bkt pJIS4ECEpitNthe ghps2 FHEL @6 Bt 10 RQicHetifRBMe flonensatpiefed t he
i ndi vi dual heads 100 are separated, cleaned, polished and finished to form

d I
a plt I ky I.Shd ' A3 54 Sa e ri After
ho. dLPle, 5 3% RAZLadY {l ke R AGUIRER AT 133 207l sPEREIRRA G
i ndi vj I h h C
' hdl \slljngiﬁjaar marn(r))grgto pa g 92 and 48. A rearward pad 60 is disposed rearwardly and centrally of pads

56 and 58, such that it occupies the space between the pads 56 and 58 when the head 10 is viewed

from the front, in a similar manner to pad 54.

As is best seen in the front view depicted in Fig. 5, the three leading triangular pads 44, 48

and 52 are sized and positioned such that the feading edges 40 of cach pad 4+ 43 and 34 arc ahizned



100 a;;: diced off the strip at lines 108 and C v-bonded fromthe grinding
. fixture (not shown) The 19 J UL 2002 9 individual heads 1001ag§2tﬂ|_em
and assenbled on a fixture for the |lapping and coating processes that
follow. In the preferred manufacturing process approxinmately twenty rough
heads 100 are aligned together on the fixture for efficient processing.
Thereafter, a first hydrodynamc | app®ng of the rough pads 104 on the head

100 ghdiprRedhtPcéfBinkbd MeyetrebSvehPBdied fodtthé bl wmt@(&f@ﬂ' {88 fi@nt Surface 22
hydr odynam ¢ | appi ng device, as is known to those skilled in the art.

Thereaf,ter, the assenbled heads,are.cl eane n secopd hydr odynam

| app L LR R TGRS P ght g G AHEL 7 AP Eichy BN 830 | s
known to those skilled in the art. Thereafter, the aligned heads are

cl eahesia kegathnf AfBebisaitarly thethree tricpgulanpailsdéad ansidrage sized ansl poskignpdsuch
bur ni shing pads 44 and 48 and the trailing burnishing head 60 are forned by

furt kieit thelepiing edfest4teofahdsgpads dréativeldRtent aches diepridi sfxheht/PEY wathgloe .
The aligned heads are then cl eaned again. Thereafter, a carbon thin film

over | ' - bi t IS hi pr-tell

i et SRR oy b AR ER AL Xl SEREE e palbe N ARRALT PR AR R
utilizing, sputteri techni ques that are _well known_to thqse ski|led_in the
art . 19waRbstheet ot RPPgRAde e WASTeHy 2R &-R8g d& SprafisA B sl é? aequ &hned
and inspected as finished individual burnishing heads 10. To utilize the

i ndi andpad séfion 58 land §OhematsindOtp ferns hn hffectivesupnishiog edge thatexdpeldsicmss tevi ce
16, see Fig. |, using an assenbly positioning tool as is known to those

ski | lvadthl A of g dall- 10T hubaadh kPRI fectiveRENS tAD cBMBika bakfsHine E:@?Jsttﬁét
cl eaned, preferably using ultrasonic cleaning at a | ow power | evel and

h - I .
ther %Q{eglgacgogss &s Qx'ngttfln Romrcmﬁa\ﬁ%dged%%gg?@gﬁla? %o@’#%%l?@t 9 33?1?%%‘#% L}%@%t to

t herea i nspected utilizin eroneter

deternine the surface fl ess of the d outer surfaces 4? apd. the angle
of ¢ rbersiper Edims 80 Fie Seirry R Pefitan o Beaiiin ke Mg head
Is thereafter chacked fur its gram|load characterlstlcs TI~~ Uurnislnn~

hua~Ibutroshing edgeg passover hgdocatont he preferred enbodi ment, with appropriate
size and pad configuration characteristics is capable of acting as a slider
and flyi ndnaveprefdirdsutiodarenf erhaherdthedd plrfudmernee ihebtaided by andlfiqaabasmet er s
such as the gram |l oad of the burnishing head suspension assenbly and the

constpdieft IapaafipMele@8ing YoiRhishiAg @6 dadhgk 480,Re (RUFAN A8 do BhRhARBPHAPED AL €.
Whi l e the invention has been sRown and described with regard to certain

preferre diments it is-t0.be understood that rtai | t erat i ons and
o PRSI ROl elbint LS RE e, Rt b0 7les G2 Lol S T
follow ng reyview of this specification. -1t is therefore intended by the

i nvereds 134 e tsriapared. | Dt i 2t is deshecaipdhe sifle V'§l‘]’c‘H‘I Fag e gt QUi SUHARE 84 of
nodi fications that include tile true spirit and scope of the invention set
f or t pa&B8dk tapered from a point 68 approximately 1/2 of the pad length back from the edge 40 at a

slope angle x of approximately 1-3 degrees towards the front surface 22 to form the burnishing edge
40. The pad 44 is tapered in a similar manner as depicted in Fig. 3 Additionally, to prevent
scratching of the hard disk surface by the rearward pad 60, the outer surface 64 of the pad 60 is
tapered rearwardly from a pomt 70 towards the rcar apex 72 of the pad 60 at a slope angle u of

~
b]

approximately 1-3 degrees



19 J UL 2002 11 CLAIMS 1. A burnishing head for hard di sk processin
"conprising: a solid body including an upper surface, a burnishiiqgnjat_zqu
. surface and a front surface; a plurality of burnishing pads bei ng di spose
upon sai d burnishing pad surface, each said burnishing pad having a

burni shing edge that is generally parallel to said front surface. 2. A
device as described in claiml wherei h each sai d burnishing pad has a

tri angul ar A isbespsagnouthertop vievad &ig. 3 thenridegileepass 28 an thei pselgried ewbegdiment
wherein said burnishing pads are disposed in a configuration on said

bur ni sivathestollbatig: apsrbximuad sizBE lbektiing Rindgekdigashipd. avhdrortat ilénptiofof shé d
pads effectively forma conbi ned burni shing edge that extends across a

wi dt h Sal ' - i\n ' [ Sy i A
devi o 2niSHeiEA0 0¥ bR Bb N0 BRI Aot HefE T I BRI AR 0P Fen

i ncludes two sai d _conbi ned. burni shi ng edges, 1erein each of sai onbj ned
edges?gﬂ ppgeximetebydz ¢ Hae 3»5@9?? & betwsp iechads 20 15 approrimatepyganal e Topatlyi ce
as described in claim1 wherein a |eft |eading burnishing pad is formed on
a | ef 1 ofa ged 2elgmddhe saner dnpbay ofthe fpade? Giiscippraxiightely €13diThg fadrcon§pumngopad
is formed on a right side edge of said front surface. 6. A device as

descr yBsidteldin BlefpriterreWBibBlimdt I Bid shrid@darly ugléf%pﬂﬁ@dou?ﬁv@mn% hed sphalifg gnt
surface and within a gap fornmed between said | eft |eadi ng burnishing pad

d sai.d.ri,ght | eadi i shi.ng. pad. ., .+ - oA devi d i bed
" ot it AR pEPAERRD S L dRe i bimisping pad2fHnih WRE o B REE Heed™
formed with a tapered outer surface that slopes towards said front surface
8. A 6BVP6@19&§1)’0(£§19F3%@d Ph cewss nhurnigh deadsymay rhsaformed vithimithhseape pidthe s

formed on said burnishing surface, said rearward burnishing pad being
f or medhwentibn bavisgpecaderangry thatrif dffer¢r dtorns hpgresintatelp i il whichegamerlig reamlts ace
of said burnishing head. 9. A burnishing head for hard di sk processing,

conpr i tRhigind t8OkhapedAstyrenaie NeLaf8REsfahe Widn@GlaapeY, ahd Shinkafzase ldnafl B of

| rdl 1l g an upper surface, a burnishing pad surface, a front surface, a rear
surfa%%gﬁﬁglbmo side surfaces, a plurality of burnishing pads being

di sposed upon’ said burni shing pad surface, each said burnishing pad having

ga'; ;: ?2|gu![ %ﬁq %12? grd}&u?agfysgi agu lguerlgt?ona e%icet‘ecp }lljerrgzilbsor\]/ie rllga ;en% grréj g;[lb(idslmggtn orral 'y
the burnishing head size described above, larger or smaller burnishing heads may advantageously
be formed with a greater or fewer number of triangular pads which are disposed in configurations
other than as depicted hereabove. These other configurations as may be advantageously developed,
but which nonetheless include the multiple discrete burnishing pads of the embodiment 10 described
hereabove, are considered by the inventor to be within the scope of the invention described herein.
Additionally, burnishing heads having multiple discrete burnishing pads having shapes other than .

triangular, such as rectangular, square, and polygons which are each oriented to have a straight

burnishing edge that 1s parallel to the front surface are also considered to be within the scope of the
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bur ni-shi ng pads are configured upon said burnishing pad surfac féﬂthchOUz
two frontward | eadi ng pads are di sposed proximate said front surface in a
spaced apart relationship, one mddle | eading pad is di sposed rearwardly of
said two frontward | eadi ng pads and generally between said two frontward

| eadi ng pads, two rear pads are dlspo§%d generally rearwardly of said
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di sposed reanvardly of said two rear pads and generally between said two
rear ajgasgiFig F1. A device as described in claim10 wherein said two rear pads
and said rearmard pad have a conbi ned burni shing edge that extends across a
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be equal to the depth of the cuts into the surface of the strip 80. Thereafter, the individual heads 100
are separated, cleaned, polished and finished to form a plurality of final burnishing head devices 10,
as is next described.

After the series of three cuts 84, 88 and 94 are madc 1n the strip, the individual rough heads

100 are diced off the strip at lines 108 and de-bonded from the grinding fixture (not shown) The
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of the rough pads 104 on the head 100 attached to the fixture is conducted utilizing a coarse grit
hydrodynamic lapping device, as is known to those skilled in the art. Thereafter, the assembled
heads are cleaned and a second hydrodynamic lapping is conducted using a fine grit hydrodynamic
lapping device, as is known to those skilled in the art. Thereafter, the aligned heads are cleaned
again. Thereafter, the front and rear tapers of the leading burnishing pads 44 and 48.and the trailing
burnishing head 60 are formed by further lapping of the aligned heads 100 at the appropriate taper
angle. The aligned heads are then cleaned again. Thereafter, a carbon thin film overcoating is
preferably formed on the burnishing pads by placing the fixture with aligned heads into a vacuum
chamber and applying the coating utilizing sputtering techniques that are well known to those
skilled in the art. Thereafter, the aligned heads are de-bonded from the fixture, cleaned and
inspected as finished individual burnishing heads 10.
To utilize the individual burnishing heads 10, each head is bonded to a suspension device
16, see Fig. 1, using an assembly positioning tool as is known to those skilled in the art. The head
10 and a suspension device are thereafter cleaned, preferably using ultrasonic cleaning at a low
power level and thereafter at a high power level. The assembled burnishing head 10 may thereafter
be inspected utilizing an optical interferometery instrument to determine the surface flatness of the

pad outer surfaces 42 and the angle of the tapered surfaces 64. The suspension assembly and

burnishing head is thereafter checked for its gram load characteristics  The burnishing head 10 of
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the gram load of the burnishing head suspension assembly and the constant linear velocity of the
hard disk to be burnished are appropriate. -

While the invention has been shown and described with regard to certain preferred
embodiments it is to be understood that certain alterations and modifications in form and detail will
occur to those skilled in the art following review of this specification. -It is therefore intended by
the inventors that the following claims cover all such alterations and modifications .that include the

true spirit and scope of the invention set forth herein.
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1. A burnishing head for hard disk processing, comprising:
a solid body including an upper surface, a burnishing pad surface and a front surface;
a plurality of burnishing pads being disposed upon said burnishing pad surface, each said

burnishing pad having a burnishing edge that is generally parallel to said front surface.

2. A device as described in claim 1 wherein each said burnishing pad has a triangularly shaped

outer surface.

3. A device as described in claim 1 wherein said burnishing pads are disposed 1n a
configuration on said burnishing surface such that the burnishing edges of a plurality of said pads
effectively form a combined burnishing edge that extends across a width of said head without any
gaps in said combined burnishing edge.

4. A device as described in claim 3 wherein said burnishing pad configuration includes two said

combined burnishing edges, wherein each of said combined edges extends across the width of said

head.
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burnishing pad. -
7. A device as described in claim 5 wherein each said left and right leading burnishing pads

are formed with a tapered outer surface that slopes towards said front surface

8. A device as described in claim 1 wherein a rearward burnishing pad is formed on said
burnishing surface, said rearward burnishing pad being formed with a tapered outer surface that

slopes towards a rearward surface of said burnishing head.

9. A burnishing head for hard disk processing, comprising:

a solid body having generally rectangular surfaces, including an upper surface, a burnishing
pad surface, a front surface, a rear surface and two side surfaces,

a plurality of burnishing pads being disposed upon said burnishing pad surface, each said
burnishing pad having a triangulaily shaped outer surface and a burnishing edge that is generally

parallel to said front switace
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disposed generally rearwardly of said middle leading pad in a spaced apart relationship, and one

rearward pad is disposed rearwardly of said two rear pads and generally between said two rear

pads.

11. A device as described in claim 10 wherein said two rear pads and said rearward pad have

a combined burnishing edge that extends across a width of said head.

12. A device as described in claim 11 wherein said two front leading pads and said middle

leading pad have a combined burnishing edge that extends across said width of said head.

13. A device as described in claim 10 wherein said rearward pad is formed with a tapered outer

surface that slopes towards said rear surface of said head.

14 A device as described in claim 13 wherein said two front leading pads are formed with a

tapered outer surface that slopes towaids said [ront suiface of said head



