*dpect fii cati on HARD DI SK BURNI SHI NG HEAD BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention The present invention relates generally to burnishing
devices for hard disks, and nore particularly to a burnish head having a
plurality of burnishing pads. Descriptipn of the Prior Art A hard disk is
cl eaned and burni shed fol |l ow ng th%%) os¢t|on of thin filmlayers to
renove debris and asperities fromt %e. sSuch debris and asperities
nmust be renoved, or at |east reduced in hei such that a slider will fly
stoot hl y over the di sk sur BARD IS I%BL&NIS&}N(;] E4Pght s becone | ower for
i nproved hi gher density disks, the disks nust be burnished to a greater
extent than was heretofore necessary-lomer the projection height of such
asperities and nore efficiently renove disk surface debris. Several
di fferent burnishing pad gleekifRounND O T EtN‘VEN'l{' d. Sonme heads have a
bur ni shing ridge providing-a purni sning e attex ends across the entire
front surface ofthe head. Other current head desi gnshavebur ni shi ng nenbers
on the left side and right side oftlie burnishlinig head, but have a
| engt hwi se channel between the left and right burnishing nemmbers. In such
heads, Field af thesinyanfiomant porti on of the burni shing head does not .burnish
the disk, resulting in significant

The present invention relates generally to burnishing devices for hard disks, and more

particularly to a burnish head having a plurality of burnishing pads.

Description of the Prior Art

A hard disk is cleaned and burnished following the deposition of thin film layers to remove
debrié and asperities from the surface. Such debris and asperities must be removed, or at least
reduced in height, such that a slider will fly smoothly over the disk surface. Asslider ﬂying heights
become lower for improv.ed higher density disks, the disks must be burnished 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 fr-ont 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. In such heads,
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‘i'neffici.ency in the burnishing process. A further prior art burnishing head
I.s described in U S. Patent 4,845,816. It has a waffle type pattern of '
burni shing pads; that is, a plurality of dianond shaped burni shing pads
that are disposed on the burnishing head surface. The di anond shaped pads
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configuration, burnishing pads of the present invention each have a
st r.ai ghefficienéysinithe burgishingaro¢ess.di rect ed towards the media to be burni shed.
In a prior art variation of this waffle patterned head the | eading

bur ni shi ng pafigtheBpridrartbitmshong keadys dddadiled in 85S. Patent 41845, 8 b6li Inaspadflotypehe
present invention. A need therefore exists for inprovenents in burnishing

heads r i4S. A e . [ n
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processing includes a solid body having generally rectangul ar surfaces,

i ncl udidiamenmd sipgped padrni$ directedh tdwards diei mgdipad beshnriisiee, | Inadiftimmiongarthaqed a
rear surface and two side surfaces. A plurality of burnishing pads are
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each pad has a burnishing edge that is generally parallel to said front
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| leading burnishing I.Jads may be triangularly shaped, as are the leading pads of -the present
invention.

A need therefore exists for improvements in burnishing heads that remove debris and

asperities to a greater degree than has been previously necessary. The present invention provides

~ a burnishing head with a plurality of burnishing pads in a unique configuration that accomplishes

these results.

SUMMARY OF THE INVENTION
The bufnishfng head fpr hard disk processing includes a solid body having generally
R rectanguiar su—ffaces, including an upper surface, a burnishing pad surface, a front,éurface, arear..
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 is generally parallel to

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



‘3 are' preferably configured such that two frontward | eadi ng pads are

.di spaosed proxinmate the front surface in a spaced apart relationship and one
| eading m ddle pad is disposed rearwardly of the two frontward | eadi ng pads
and generally between the two frontwarg | eading pads. Two rear pads are

di sposed eral |y rearwardl f t.he | eadi nm ddl e i e art
el at BheHBEC RnGAe sr 0y S R osathebera afe by ofo O RBR s AL,
pads and generally between the two rear pads. In the preferred embodi ment
the pausfage in appaesdapayt relationshin and ang leadinganiddle nadds dispesed searvaiddy ofthe fo
| eadi ng and rearward pads nmay be tapered. The nethod for manufacturing the

bur ni Sﬁérﬂ@afwladdinig padshdsehbralls bepeen thetaki fantwaskeadiag phdspaived teat padstagei n
a surface of a solid body of material. The burnishing pads result from
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advant age of the presepnt invention that a Qurnjshin ead i s, provided
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bur ni shing edge that is generally orthogonal to the direction of hard disk

medi a Inthe pteferted ensbodithemtithepadadvegenandly of angutar pr ghapaaind theentérenrfagaef the
bur ni shing head is provided that is easy to manufacture in quantity and

mai nt élk:ﬁdih% ahd asRWaRIAds nayl e tifére@NThé BletiRAMBP @A faeturindethe baffisting head,
i nvention that a burnishing head is provided which i ncl udes two effective
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These "an at ur es ~“an ages O e present |1 nvent,on w

becone apparent .to thgse skil]| in the t upop. reading the follow ng
det ai | BEDFBREDRHS ?eéhlt%?F%Wamgg‘”@f’@l“@rfgﬁo‘t"ﬁ'gttﬁ%cgtéver al figures of the

drawi ntgs. . ' . . '
It is an advantage of the present invention that a more efficient burnishing head is

provided.

It is another advantage of the present invention that a burnishing head is provided having a
plurality of burnishing pads, each of which includes a straight burnishing edge that is generally
orthogonal tq the direction of hard disk media travel.

It is a further advantage of the present invention that a burnishing head is provided that is
easy to manufacture in quantity _and maintain high accuracy.

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 reading the following detailed description which makes reference to

the several figures of the drawings.



‘4 IN THE DRAWNGS Fig. 1 is a perspective view of the burnish head of the
present invention disposed in association with a hard disk; Fig. 2 is a
perspective view of a preferred enbodi nent of the hard di sk burnishing head
of the present invention as depicted iR Fig. 1; Fig. 3 is a top plan view

of the burnishing head depicted_in_Fi 2 l\f 4 is a side el evational
vi ew of the burnishing head depMMT 2 Fig. 5is a front
el evational view of the burnishing head depicted in Fig. 2; Fig. 6 is a

rear el evat Fignalis\d perspectivleviburofitbhbomishe headdeHihet prgsent 11¥ve31tloa dippaged 7ni s
a top plan view depicting a first burnishi ng pad cutting step for

manuf agkalistieh Wihe aMdfdski ng head depicted in Fig. 2, Fig. 8 is a top plan
vi ew depi cting a second burni shi ng pad cutting step for manufact uri ng the

bur ni shi ng depi cted in. Fi | i ng
ST hiTd o B fsrf’ggedﬁ%i’cg"? Y‘ieWg‘%satPéBfe o e‘ﬂ?@ﬁﬁ‘r‘%%’t‘%fﬁ’r?d‘%f)%@s@?fﬁ‘i‘sg‘#f%e%ﬂ
depicted in Fig. 2. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS As
depi ctiég prqq;emilgvenpontaﬁ@lemted ig{Fig Ipur ni shling head 10 of the present
invention is.forned froma generally solid, rectangular body of ceramc

mat eri al 12Figa¥ isrbgtqpiplarpﬁew afuhd hlﬁrﬁislhiﬂagtﬂead depicted in Fig. 2;

Fig. 4 is a side elevational view of the burnishing head depicted in Fig. 2;

Fig. 5 is a front elevational view of t}.1e burnishing head depicted in Fig. 2;

Fig. 6 is a rear elevational view of the burnishing head depicted in Fig. 2;

Fig. 7 is a top plan view depicting a first burnishing pad cutting step for manufacturing the
burnishing head depicted in Fig. 2;

Fig. 8 is a top plan view depicting a second burnishing pad cutting step for manufacturing
the burnishing head depicted in Fig. 2; and

Fig. 9 is a top plan view depicting a third burnishing pad cutting step for manufacturing the

burnishing head depicted in Fig. 2.

i)ETAILED 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 surface 18 having

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



"engagabl e with a generally depicted head support apparatus 16, a burni shing
pad surface 18 having a plurality of burnishing pads 20 forned thereon, a -
front surface 22, a rear surface 26 and side 5 surfaces 28. The head 10
i s designed to burnish the surface of @ hard disk 30 which rotates towards
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the front surface,22 jn the directio f arrow.34. Further.detajls of the
bur ni SHthgoA8a g heheart 10's dRssmaE bhsith the s AR ST arc i FEnRE rlales svar
depicted in Figs. 2-6, a plurality of burnishing pads 20 are formed on the
bur ni she frgnistfacei?? ictbe dBedtfon dfaromatt. Furththdetailsofitbhburgispingshead 18raog et
outwardly fromthe surface 18, and each pad is preferably oriented such

t hat Qjegéﬁwdgﬁthmraﬁugmigg x¢lge 40 of each pad 20 faces towards the front
surface 22 of the head 10, whereby the burnishing edge 40 of each pad 20 is

generally p |. .t e fr . g@j@ﬂ; I . [
Pravel b r ooy dpiciegin et 2% pRRiS EbRRG A 28R R3R0 on 1B G RSRR A
| eadi ng pad_edge for,  collecting debris and interacti | th asperities

di s possgafg%l §idtherhead L0, Fhedwrnishipsp rzqirgWieﬁbO%‘é{ardiiogg@%ﬁ‘- @frgarcaaﬁyaado«?aﬁbd
in a triangular shape and has a flat outer surface 42. The preferred pad
conf i gpadas preferably lonidrted audtethit 4 stemght puprshidgedgerdfenf cach pad 2 facss thevaedythe 46
of the front surface 22, a right |eading pad 48 fornmed on a right side edge

- 50 of f4iR shifRRD2VFMAAR L8, wilrBSy tha Barihi 30 BaciRA2d idPatckalfHSdalldlat
a gap 52 fsor med bet ween th’ewpaglgy 44 and Z i fgthi rdarri ddl ellgﬁii%g pa%l 54
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disposed on the disk surface. Each burnishing pad 20 is preferably formed in a triangular shape and
has a flat outer surface 42. The preferred pad configuration includes a left leading pad 44 formed
on a left side edge 4'6. of the front surface 22, aright leading pad 48 formed on a right side edge 50
| of the front surface 22. The pads 44 and 48 are spaced apart such that a gap 52 formed between the
pads 44 and 48. A third:middle leading pad 54 is formed rearwardly and centrally of the pads 44
and 48, such that pad 54 occupies the gap 52 when the head 10 is viewed from-the front, as depicted
in Fig. 5. Two rear pads 56 'and 58 are disposed rearwardly of pad 54, and are spaced apart in a
similar manner to pads 44 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 1s 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 leading edges 40 of each pad 1, 48 and 54 are aligned



'simlar . manner to pads 44 and 48. A rearward pad 60 is disposed rearwardly
and central ly of pads 56 and 58, such that it occupies the space between -

t he pads 56 and 58 when the head 10 is viewed fromthe front, in a sinilar

marmer to pad 54. As is best seen in the front view depi cted in Fig. 5, the
three leading triangul ar pads 44, 48 and 52 are sized and positioned such

t hat t fwehlthatcvingn mmﬂnedlﬂ)esabffeameﬂypaderméb,crm thanfihl I5etidgh €A )adfi the frdnt surface 22

t hat when comnbined they effectively extend across the full width (A) of the
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three tri nd 60 are si siti.oned ,such. that he
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t he-head 10 with no gaps in the conbined | eading edge thereof. The

conf i gthehthedrading n@ges A0 dheise padscaffectivelp axiend apreathe gvidtrpfishe hershwithmoas
two 3-pad sets, wherein each 3-pad set (specifically pad set 44, 48 and 54,
and pagapséh tl’feﬁconﬁﬁnméadiﬁg edvethérass The confi garatie{ dfthé triaaglilar pads R0 G tesiged

t hat extends across the wdth A of the head 10. Thus, each head 10

effecty J#%’” nﬁ@uﬂé&fﬁg?@b@ﬁ%ﬂ%% é}bﬂ%a&g%%%dkéﬁ% c%ﬂg HQ& 851% hé ﬁnd‘%ﬂt h
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_ Therefor a asses articul.ar i on
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the preferred enbodi ment, enhanced head erfornance I S obtained by
modi f i widthdef the head 10.eflhus each hepidt 10 e’&ﬂm@iymm tWe mmgmpdbgrmsanleg]ddgrs thatd

the rearward burni shing pad 60. Specifically, to prevent gouging of the
di sk sexttad erosdits oidtRIA onefcaadintd edice bbidglfefrhedifidnt eqphtset 888litHghgular pads.

Therefore, each time the head 10 passes a particular location on the surface of a hard disk 30, two
burnishing edges pass over the Iocation.
In the preferred embodiment, enhanced head performance is obtained by modifications to
the left and right leading burnishing pads 44 and 48 and the rearward bumis.hing pad 60.
Specifically, to prevent gouging of the disk surface, the outer surface 42 of the left and right leading
" pads 44 and 48 is tapered. That is, as is best seen‘in the side view of Fig. 4, the outer surface 64 of
pad 48 is 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 'depfcted 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 point 70 towards the rear apex 72 of the pad 60 at a slope angle u of

approximately 1-3 degrees.



‘pads' 44 .and 48 is tapered. That is, as is best seen in the side view of
Fig. 4, the outer surface 64 of pad 48 is tapered froma point 68
approximately 1/2 of the pad |ength back fromm the edge 40 at a sl ope angl e
x of approximately 1-3 degrees towards the front surface 22 to forn the

bur ni shing edge 40. -The pad 44 is ta dred in a simlar depi ct ed
in Fig. 3: ASA@IHF%HS%F!F@@"OPM%Y%EIJJ the fiagnguiasipads mtthépﬁ‘g ‘ﬁ?‘gkmgmephce

by ‘the rearward pad 60, the outer surface 64 of the pad 60 is tapered
r ear warhdvey tiie fotloavingiapprokimateveireds ldchdonscand agletiondBipsf Whergdte Bdgtt of the
slope angle [err] of approximately 1-3 degrees. 7 As is best seen in the
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the follow ng ap I‘OXI e sizes, locations and rel ationshi ps. Were the
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d between the pads 20 is approximtely 8ual to the length 1 of a pad 20,
and thd o@grméﬂoaargi the gower angle jafi theoprds 20dppprarkineately #141dhe mécmfgguratlon
configuration depicted in the preferred enbodinment 10 is particularly

usef ul depicted intkd prefirred dnesvdinhht1@Vs partieultirit Wsefuldor @ ppindshingplicakyl0. Haviigm
havi ng - urni shing pads 20 forned. wwth .a height h of approximately
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invention having a corner angle y that is different from approximately 41°, which generally results
in changing the shapes and relative locations of the triangular pads, and changing the length B of
the head 10.
While the triangular pad configuration depicted hereabove is a preferred embodiment for
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, bumishiﬁg heads having multiple discrete burnishing pads having éhapes. other than
triangular, such as rectangular, square, and polygons which are each oriented to have a straight

burnishing edge that is parallel to the front surface are also considered to be within the scope of the



"Whil'e" the triangul ar pad configuration depicted hereabove is a preferred
.enbodi nent for the burnishing head size described above, |arger or smaller-
bur ni shi ng heads may advant ageously be forned with a greater or fewer
nurmber of triangul ar pads which are disgosed in configurations other than

as depi cted hereabove. These other confrguratjons as, may be advant ageously
devel dpEention, A Riafeated mymy AcBirmednethed L it BEnising PE@%%?@?‘ eécrazﬁdfw%lmhﬁg
pads of the enbodi ment 10 described hereabove, are considered by the

i nventad of Bigo@. wi t hin the scope of the invention described herein

Addi tional Iy, burnishing heads having multiple. discrete burnishing. pads

havi ng shapgg 9tdagicts h @b BO loRREMNAE matdifd) vASich RCbaHHeH 8 %rﬁﬂﬂﬁg Bixt?E@not
pol ygons whi Ch are each oriented to have a strai ght burni shing edge that is-

parallel to t fromt .surfa e al so considere o.be within the, scope of
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head 10 _is next described with the aid of Fig. 7. Fig. 7 depicts a strip 80
of cerafifst serigs Of parallgheuin84 Bavediege mnade by aghiapendhspvy inte theesu(ﬁgéq oEWewHIp 3&nd
fromwhich a plurality of burnishing heads 10 are to be forned. As depicted
t her ei The eutf 84 afe spacddempaftifa distande £dlongithe fivht barfacelXeof thasteiptB0, aredhadeatéins aw
into the surface of the strip 80. The cuts 84 are spaced apart a distance z
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(v:180[e_rr!)-%/) of approximately 139 degrees. The cuts 84 are spaced a
di st arfdidp 80 at an angle v (v=180°-y) of approximately 139 degrees. The cuts 84 are spaced a distance

z apart on the front surface 22 of the strip 80 and also have a width w. Thereafter, as depicted in
Fig. 9, a third series of parallel cuts 94 are made in the surface of the strip 80. Th_g: third series of
cuts 94 are parallel to the front surface 22 of the strip 80 and are spaced the distance 1 (the length
of the burnishing pads 40) apart. The third set of cuts 94 have a width d equal to 1. It is therefore
to be understood that when the three sets 84, 88 and 94 of diamond saw cuts have been made into
the surface of the strip that a plurality of rough heads 100 have been formed in the strip 80, and each
head 160 will have a plurality of triangular shaped rough pads 104. The height of the pads 104 will
be equal to the depth of the cuts into the surface of the strip 80. Thereafter, the indi\}idual 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 made in 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



'z apartt.on the front surface 22 of the strip 80 and also have a width w.
Thereafter, as depicted in Fig. 9, athird series of parallel cuts 94 are
made in the surface of the strip 80. The third series of cuts 94 are
parallel to the front surface 22 of the strip 80 and are spaced the

di stance_ | (the length of the burnishin& pads 40) apart. The third set of
cuts oindivideal hegdsdOR age elganed and assembled en a fistuse fordhe lappiag and epatingproaenses
whén the three sets 84, 88 and 94 of dianond saw cuts have been nade into
the suthatfelow. Ihthegireferred heanufacpiringairoéess approaimgdtelyendatylidQgh vaisbE®nare
formed in the strip 80, and each head 100 w Il have a plurality of
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the series of three cuts 84, 88 and 94 are nmade in the strip, the
i ndi vi Bydipdynamie 14nnins device, as i kiiovadodhesetskéllest inithe axt. Tharegfte) Sheaassembled
de- bonded fromm the grinding fixture (not shown). The 9 individual heads

100 ar keadls aftehned dnda seohd BYdredyrntit 1@%@{@ i§ eonduddlRiRiaTtheH h§ @k REhnic
processes that follow. In the preferred manufacturing process approxi mately

twenty : ' i Xt ur e i gient
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on the head.100 attached tq the fixture is conducted utilizing a:_ coarse
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Thereafter, the assenbl ed heads are cl eaned and a second hydrodynam c

| appi nburmishingrhead 6@ ara formed by further pppingtef theoalignadeads 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 hea&s 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 cleaﬁed,.preferably using ultrasonic cleaning at a low
power level and thereafter at a high pox.ver level. The assembled burnishin g 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



"l appi'ng device, as is known to those skilled in the art. Thereafter, the
.aligned heads are cleaned again. Thereafter the front and rear tapers ofthe
| eadi ng burni shing pads 44 and 48 and the trailing burnishing head 60 are
formed by further |apping of the aligned heads 100 at the appropriate taper
angl e. The_aligned heads are then cLeaﬂ@d again. Thereafter, a carbon thin
fil m thearelsaed apbpdinganbfvatisanpyonritesize and nadeopligwntion ehprgraeristisyisgapahiagf t he
fixture with aligned heads into a vacuum chanber and applying the coating
ati i actirg sspulider dnddlyingdver thecsairfabadf lid diskl whenethe additiohelgaraiéteisatch as t he
art. Thereafter, the aligned heads are de-bonded fromthe fixture, cleaned
and i S AR u At . N
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16, sge 5hg{ é5 usin n assenblé positioning tool as is known to those
ski | | BeFd4isk tedbehumishedarg 3RArOPHatSn 4 a suspensi on device are thereafter

cl eaned, preferably using ultrasonic cleaning at a | ow power |evel and

t her eaf t er Whileathe gnveptiom hab deen shtwa amk dedsribad brithniregard go resstdin praferyed
thereafter be inspected utilizing an optical interferonetery instrunent to

det er gmbbeinidi®s i8147th BE Anddrdbsbmat itai@tePRibne Hh@ModifichA6@Sn fanpid dbgl ol e
of the tapered surfaces 64. The suspensi on assenbly and burnishing head is

t her'e I it . . A LSl ] i.Shi d 1
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configuration characteristi¢s is capable of acting . as sljder anpd, f]yjng
over  HHdTgeRes i tollANing SRigte Carg selﬁ%alé%rail?m%am%gﬁ%@pé}@ nglydledhe t he
gram | oad of the burni shing head suspension assenbly and the constant

| i neatrug epiid ang sesfpetofighe invention set forth herein.




*hard 'di-sk to be burnished are appropriate. Wiile the invention has been
shown and described with regard to certain preferred enbediments it is to-

be understood that certain alterations and nodificatl ' \and det ai |
wi 11 occur to those skilled in the art follow ngma \mﬁ“‘“\“
specification. It is therefore-i ntem the in§ ats tite fol | ow ng
clainms cover all such alterations & fications that include the true
spi'rit and scope of the invention set forth herein. CLAI MS 1. A

bur ni shing head for hard di sk processing, conprising: a solid body

i ncludi ng an upper surface, a burnishing pad surface and a front surface; a

plurallity of binmishirsiticad foettsd stkgbgodéisss@g}%@ﬂigﬂmg: sai d burnishing pad
surface, each said burnishing pad having a burnishing edge that is

general I'y pakahhghy &él.gi?ﬁoéi%ra {riéﬁ%g ﬁﬁ‘l‘a{cfeaz?gurﬁlgsginé ;{aﬁ LS yfrgﬁtss%ﬁégg din

claim1l1l wherein eat I Ng pa riangul ar aped dut er
surface. 3. deyi ce. as described.in ¢claim 1 wherein said_burnishing
pads are dias‘ﬂ%ﬁﬁ' ?%blgnéﬁwgipgaf» é‘?‘f‘% ISB?FeéeﬁanB%l‘ RuEnsiHEE 8ad sufaceseach salat
the burnishing edges of a plurality of said pads effectively forma

conbi hethigurgpachhavingalemishing aslge thati s geoeradly parallietitorsaaf fremtisdrfasad. - wi t hout
any gaps in said conbined burnishing edge. f 4. A device as described in
claim3 wherein said burnishing_pad configuration includes tw said

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

outer surface.

3. A device as described in claim 1 wherein said burnishing pads are disposed in 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, Adevice 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.



“conbi’ned burni shing edges, wherein each of said conbined e nds
across the wdth of said 12°5. A devi ce as d‘aﬂ“ ﬁiﬁﬂi@g
wherein a left |eading burnishing pad is. formed on e of said
front surface and a right |eading burnishjng pad |s forrred on a right side
edge of sai ront surf devi s desc ed in, cl

a third pad‘g‘{e VigF 8p ded sciaygﬁ%mgrednﬁ ehiaalreamiipl § H“%‘P%Eﬁeﬁ
formed between said |eft |eading burnishing pad and said right, |eading

bur ni stideedgead said front suxfate\and @ reght tbedingibinedshing padais rﬁmxﬁlamaeﬁightsiibredgabﬂ

| eft and right |eading burnishing pads are fornmed with a tapered outer

sur f acid freht sukfages towards said front surface. 8. A devi ce as descri bed
in claiml wherein a rearward burnishing pad is forned on said burnishing
surface, said rearward burnishing pad being forned with a tapered outer
surface that slopes towards a rearward surface of said burnishing head. 9.
A burnlshln ead for hard disk proceSS|ng compr.ising: a solid body having
generdly r Aqexwglﬂsaﬁesgr&heﬂdeééalm Aovhsaring tirdnsdds disppsescavayafrpmy ﬁlg rﬂm@
pad surface, a front surface, a rear surface and two side surfaces;

pl ural siwrfyc@ﬁndawiminsdi\ igayy foradd beewaeg sdidspfideddingburnshing ﬁndraﬁdsdaidujgmadadmg
surface, each said burnishing pad having a triangularly shaped outer
surfaq%rﬁiggmgﬂagrm shing edge that is generally parallel to said front
Sur f ace.

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 surféces,_ 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 triangularly shaped outer surface and a burnishing edge that is generally

parallel to said front surface.



*13 20." - A device as described in claim9 wherein said burnishing pads are
configured upon said burnishing pad surface such that two frontward | eadi ng
pads are disposed proxinmate said front surface in a spaced—apart
rel-ationship, one mddle | eading pad is di sposed rear I mﬁﬁm t wo
frontward | eadi ng pads and generally betWeen sai d ﬁ‘“‘m ' ‘\a di ng
pads, two rear pads are di sposed generally rearwar isaird ¥ ddl e

| eadi ng pad in a spaced apart relationship, and one rearward pad is

di sposed rearwardly of said two rear pads and generally between said two
rear pads. 11. A device as described in claim10 wherein said two rear

pads ang. saiAl degidk e kekcPided awlaing ICRAgTeMei P B shivigghde A8e cddTrtur@ibRiidsid
across a width of said head. 12. A device as described in claim11

wher ei i front | i n kd m._ddl . LR 18V

conbr neiaiink 8B hos e bRt ohBRE: BAADe Bl ofs AERNT Bl N o

A device as described in claim10 wherein said rearvx_/ardeé)ad is formed with
a t apersiEfaesing spaged apast relationshipene middierlgadiag pad rsedipposed Feapwargdly efssai fead.
14. A device as described in claim13 wherein said two front |eadin, pads
ar e f orfrextiwaddtIbading padsrand genérelly betwiean gaitl wd finopad lealivg plsstavodrelr pads are
surface of said head.

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.  Adevice 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 lcading pads are formed with a

tapered outer surface that slopes towards said front surface of said head.



“15. - ~A-rret hod for manufacturing a burnishing 'head, conprising the steps
of: cutting-a first set of parallel cuts in a surface—ef—a-soki-d-body of

material having a straight edge thereof said fi e| ng made
at -an angle y relative to said edge; cuttl ngm"m n"]ql.ﬂﬁ‘ll
parallel cuts into said surface, sai d s %ond series o made at
an angle of 180[err]-y relative to said edge; cutting a third series of

parallel cuts. into said surface, said third series of cuts being nade
par al | é5. t o Asmethod dgemanufdctdiing abusashingloayd, afmpresing thalsteppofiorm a plurality

of burni shing head nenbers. 16. A nethod as described in claim15 wherein
a plurality caftinglal fAisOidh JF p@xtaner éif's! 510 Qﬁlfi%e 3f & s61d P&, &}inétéhﬂ Havirgla stiggnd
and thlrd series of cuts. A net hod as descrlbed in claim 16 i ncludi ng

thefur t.he fr.on rdI osed s to ferm
f or war 8 t@g%%ﬁ%?u rétr seggf?tggggm%ﬁnaggl fjalb 8&) thSFﬁge &1 ear war dl y
di sposed pad to forma_rearwardly sloped out er sur face on said pad.
cutting a second series of parallel cuts into said surface, said second series of cuts being
made at an angle of 180°-y relative to said edge;
cutting a third series of parallel cuts-into said surface, said third series of cuts being made
parallel to said edge;

and dicing said body of material to form a plurality of burnishing head members.

16. A method as described in claim 15 wherein a plurality of triangular burnishing pads are

formed by said first, second and third series of cuts.

17. A method as described in claim 16 including the further steps of:
lapping the frontwardly disposed pads to form forwardly sloped outer surfaces on said pads,
and

lapping a rearwardly disposed pad to form a rearwardly sloped outer surface on said pad.



