| A SWEEPER BURNI SH HEAD ARRANGEMENT AND METHOD FOR
BURNI SHI NG A SURFACE OF A DI SC FIELD OF THE | NVENTI ON
[001] The present invention relates to disc drive
systens, and nore particularly, to nmethod and
apparatus for burnishing asperities or surface
irregularities fromthe surface of a disc. BACKGROUND
OF THE I NVENTI ON [002] In data processing systens,
magnetic disc drives are often used as storage
devices. In such devices, read/wite heads |ocated on
a slider (or an air bearing) are used to wite data

on or reads WREPER BURNEBH HEAT ARRANGEMENTI sc. The
head is | ofRDAAETHOE FORPBURNISHINGH SURFACE sc and

i solated therefromby a [ mof air. The
t hi ckness of the thin fﬁ%g)flégl r depends on the
disc's rotational speed and the shape of the air
bearing surface. During drive operations, the fly
FIELDORFHEANVENTION conti nuously changes as the head
pi t ches and rolls vvith the varyi ng topography of the
uaI c or t
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occasional rubbing or sharp contact may occur between the disc and the head. Such contact

may damage the head or the disc, which can cause a loss of valuable data.

[003] To efficiently accommodate changes in disc data storage characteristics (i.e., ever-
narrowing recording track widths and increases in linear magnetic recording density), the
head fly height (or slider clearance) is progressively being decreased. These decreases in fly
height can cause the contact frequency between disc and head to increase. To prevent
damage to either the disc or head for such low slider clearance, it has been recognized that

the surface of the disc should be very flat and free of bumps.

[004] As the head/disc interface of the magnetic hard drive approaches the near-contact

region, the number of the thermal asperities (TA’s) detected by the magnetic heads is



2 quickly rising to an unmanageabl e | evel. These
thermal asperities not only render recording tracks
unusabl e for data recording, but also degrade the
magneti ¢ heads and potentially could fail the entire
drive. A thermal asperity results fromthe strong
interaction between a flyihg head and a defect on the
di sc surface. The interaction can be either contact or
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headsmycdﬁmgn@n’ﬁwdanaimoﬁi eps can be repeated to ensure all
asperities have been properly reduced or renoved.
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in data yield efficiency. However, a burnish head that includes a complex AAB surface and

an inefficient configuration of burnish pads can also lead to yield loss.

[008] Because of the tight fly control required for the glide process in the flight variation
typical of the burnish head air bearing surface, the traditional burnish head is not suitable to
be also used as a glide head. Thus, the glide/burnish process has relied on a lengthy two
head process. Each switch between the glide and burnish steps requires use of a separate
head.



head process. Each switch between the glide and
burni sh steps requires use of a separate head. 3
[009] The objective of the burnishing is to renove the
| oose and soft particles and asperities, cut defects
and asperities and condition the nedia surfaces.
However, the deterioratingwear and scratch
resi stance of the media surface due to t hi nni ng
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increasing the likelihood of particle embedding.

[012] Figure 1 depicts a conventional arrangement 10 in which a disc 12 is mounted on a
disc rotational mechanism. The disc 12 is rotated in the rotational direction indicated by

arrow 32.

[013] During burnishing operations, an arm 14 is moved with a seeking velocity, indicated
by arrow 26. The arm 14 is translated at the seeking velocity by a translation mechanism
(not shown in Figure 1). The arm 14 has a first end 16 and a second end 18. At the second

end 18 a burnishing head 20 is mounted and has a gradual ABS surface (not shown).



arrow 32. [013] During burnishing operations, an arm
14 is noved with a seeking velocity, indicated by
arrow 26. The arm 14 is translated at the seeking
velocity by a translation nechanism (not shown in
Figure 1). The arm 14 has a first end 16 and a second
end 18. At the second end 48 a burnishing head 20 is
nount ed and has a gradual ABS surface (not shown). 4
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[016] There is a need for an improved burnishing arrangement increasingly required by
ultra-smooth and ultra-thin overcoat magnetic media, achieving a more complete wiping of
loose particles and surface contamination, more aggressive wedge cutting of asperities and
surface conditioning and more efficient particle deflection. Further, there is a need for
improved burnishing heads that attack defects and scrub and stir up surface contamination
and loose particles on the surface, while providing an effective compression of the incoming
air and creating a stable air bearing and consistent finishing wipe during a head seeking

operation between the disc inner diameter and the disc outer diameter.



[016] There is a need for an inproved burnishing
arrangenent increasingly required by ultra-snooth and
ultra-thin overcoat nagnetic nedia, achieving a nore
conpl ete wi ping of |oose particles and surface

contam nation, nore aggressive wedge cutting of
asperities and surface conditioning and nore
efficient particle deflection. Further, there is a
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will become more apparent from the following detailed description when taken in

conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[021] Figure | is a schematic top view of a burnishing arrangement constructed in

accordance with conventional designs.

[022] Figure 2A depicts a bottom view of a burnishing head employed in the burnishing

arrangement of Figure 1.



pads project fromthe bottom surface and forma matrix
pattern between the side rails and extend
substantially across the trailing edge. [020] The
foregoing and ot her features, aspects and advant ages
of the present invention w /| becone nore apparent
fromthe follow ng detail edgdescription when taken in
conjunction with the acconpanying draw ngs. BRI EF
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schematic top view of & burnishing arrangenent
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[022] Fi gure 2A depicts a bottom vi ew of a burni shing
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[ 027] Fl gure 6 is a perspective view of a burnishing
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°fthekﬂi?§‘?P§W|V?f§1q1?ead of Figure 6. [029] Figure 8 is a
bottom vi ew of a burnishing head forned in accordance

[028)WEAGUrOY S borklHR OB bhishli, 1RAESERfgutayent i on.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[029] Figure 8 is a bottom view of a burnishing head formed in accordance with other

embodiments of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

[030] The present invention addresses problems related to the burnishing of discs.
employed in disc storage, including those of removing particles, asperities, cutting defects
and asperities and conditioning the media surfaces with reduced particle embedding. This is
achieved, at least in part, by arrangements and methods of the present invention which
provide for the sweeping of the burnishing head across the disc at a skewed angle. A
skewing of the arm to which the burnishing head is attached causes the burnishing head to
be skewed relative to a disc diameter perpendicular to the sweeping direction. This achieves
a more complete wiping of loose particles and surface contamination, a more aggressive
wedge cutting of asperities and surface conditioning, as well as more efficient particle

deflection than conventional non-skewed head burnish arrangements. Employing a



[030] The present invention addresses problens rel ated
to the burnishing of discs enployed in disc storage,
i ncludi ng those of renoving particles, asperities,
cutting defects and asperities and conditioning the
medi a surfaces wth reduced particle enbedding. This
is achieved, at least in part, by arrangenents and
nmet hods of the present invention which provide for
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[034] In contrast to the non-skewed arrangement of Figure 1, the skewed arrangement of
Figure 3 in accordance with embodiments of the present invention exhibits a skewing of the
burnishing head axis 60 with respect to the diameter 54 of the disc 12, this diameter 54
being perpendicular to the sweeping direction 56. The skewing angle a is between about 5°
to about 30° in certain embodiments, between about 10° to about 25° in certain other

embodiments and is between about 15° to about 20° in especially preferred embodiments.



translated in a sweeping direction may be considered
to include both the arm being noved or the disc being
noved. [033] The burnishing head 50 has a pair of side

rails 52 (seen in nore detail in later figures) and a
central |ongitudinal axis 60. In the enbodi nent of
Figure 3, the central Ilong8tudinal axis 60 of the

bur ni shing head 50 is aligned with the arm axis 58.
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pi ng action that catches | ogse particles and surface

the ase%mv gHitingds Bither enhanesdidg to thtvéoweﬂeebelahtrthafewwed because
of the?é%pf g ofYhe Al béhri -ﬁrh ere'TP4 &¥§€f {4t & Efsﬁoi o Clgéd?l%ng air with

renmoves 00se es a
askemmiaheaniaglvenasab%?kevl&alcmﬂmarmgfprovemant provi ded by
the skewed-head burnishing arrangenent 40 of the

[038] by esrhﬁb rlnd&\ég%h{n} é)écgfugg)(ﬂ@ \ﬁeegﬁ?\ﬁ%% ess lin§ h%ch a?rrraimtgzment 40 of

Figure 3 is the deflection action created by the skewed slider/rails. Deflection action

prevents loose particles from being embedded into the disc surface, such as shown in prior
art Figures 2b and 2c. Instead, refer to Figure 4, which depicts in isolation a burnishing
head constructed in accordance with embodiments of the present invention and presented at
a skewed angle. The particle 30 deflects off the skewed rails 52. The axes 62 of the rails
are skewed at the skewing angle o (e.g. about 15° to about 20°) with respect to the diameter

54 that is perpendicular to the sweeping direction 56.

[039] Figure 5 shows another embodiment of the present invention in which the arm axis

58 and the burnishing head axis 60 are not aligned. In this exemplary embodiment, the arm



provided. The slider/rail edges of the rails 52 form
ef fecti ve wedges. The aggressiveness of the asperity
cutting is farther enhanced due to the lower fly

hei ght that is achi eved because of the skew ng of the
air bearing. There is a less efficient conpression of
incomng air wwth a skewed9air bearing versus a

non- skewed air bearing. [038] Another inprovenent

-axis SB1iOPaERE] t&hetdigméetkeseshdiy peipehdib@a@aRe Sdep tiorft§6. The

of Figure 3 is the deflection action created by the
burnishiag lead axishds howieves, is x by daa hasd girabal assempligicthe anglegdthe
[ : N
skew BE G bl 88 B W RS blbndidfactt 3 e Brcction
56. Alsnkdé arari44 rsafanslated ikrtigumeeging directiondsp thetbmirishing héaaltaxist0

. a burnishing head constructed in accordance wt ]
maintaig i3 skryadangle relaive fodhie dlametsy St thal s parpensicdarde ghe sxjeeping
: wed angle. The particle 30 deflects off the
dlreag’l?ﬁd rails 52. The axes 62 of the rails are skewed

at the skewing angle a (e.g. about 15 to about 20) ;

[040] wiThe dise sptetion mechanismibGoastteals the 4pacdaf rotatigreompe diissuwhich

to the.sweepi di recti.on, 56, 39], Fiqure 5 shqws
may Hyf o € SR Wuheh B8 Wit Bt el Attty i
invenfiif Rrdettad embodfinéiiclof the invehid s e lisdie 26tared lab béiWedt gbout
not ali qned. In this exenplary enbodi nent, the arm9

500 ipgtp abayy 1590 fnsduring theysyreepiag dimeastaity prsterigd gmbgdiments of the
. Leul [ -di j 6. The
invenfih AEDACH Bl b0t YR Bt IR 50EBIRY. (1C peac
gi mbal assenbly at the angle a (the skew angle) with .
[041] r dsmencter tof diffeeerd idasigdsefior thé buhdshing headrmpenios emplayed without
t he.sweepi ng direction. 56.. As.the arm 44 i .
deparGRiC iR REtHoPR of 116 PLORER RGNy BIOWeSHH. bigurasies depic
emboditieRtsITiatrkiSafy AeddsthAGind Paktitudir Mitityl % tRd<Fre8sht a@h€on for
relative to the dianeter 54 that is ‘perpendicular to
burnishing. sweepi ng direction 56. [040] The disc rotation
nmechani sm 66 controls the speed of rotation on the
di . _ o :
0421z S0 TSNS A0 B} oA FRGRIRRg Hekds
Figuré Ndepitts die enhbodiraeritaf Figuido6 i abottam efhetatic ivivwe N"Thebuyrnishing

disc is rotated. at hetwee out 500 ips to about
head SdigS p BErerd e e e e S Sl quine piioaiogine features
projec® TRREhARIide ffls 5P €xtend along substantially the entire length of the burnishing

head 50a. The side rails 52 have central longitudinal axes 62, as discussed earlier. The

extended side rails 52 provide edge wiping for a consistent finish-cleaning.

. [043] The extended side rails 52 are connected by a front wall 80 located at a leading edge
72 of the burnishing head 50a. The trailing edge 74 of the burnishing head 50a is open. The
front wall 80 serves to block particles from entering the slider/burnishing head 50a. The
front wall 80 interacts with passing defects prior to their reaching the matrix 76 of discrete

pads 78. Because of this, the burnishing head embodiment S0A results in a slight decrease



invention, the disc is rotated at about 1100 i ps
during the sweeping. [04.1] A nunber of different

desi gns for the burnishing head may be enpl oyed

wi thout departing fromthe scope of the present

i nvention. However, Figures 6-8 depict enbodi nents of
a burnishing head that findQparticular utility in the
present invention for burnishing. [042] Figure 6

in bugedhi SPIQERRE &4 EontparddEtty tRd ebddimeht TR SEWhichiwill be
burnrf‘gtsﬁgﬁeg head 50adh@p Figure 7 depicts th%ﬁen‘bodl ment

descrtbredllatgure 6 in a bottomschematic view. The burnishing
head 50a has a bottom surface 70 from which the ABS

OS2y R A SO0 HEENIED e Bk 1o g
~ edge @ht ]l)eﬂedtmﬁgmb ooefatctdig/l dnlgladmé?lsgig to :deﬂe:bt meleilasarag ifichen the
ave centr ongi t udi n xes
mmé%%@@é&aeénmogm aentages penided 1 e preaf:rrtgmsezltlav Ghglow
proba®fli$ oP‘?thE‘IGS ﬁ?fn %v@xot'ﬂé batnfHpatiiafi Sfde %Iﬁalb'aﬁ'ﬂg t& Q%iiuctwn in

The” ext ended e rails 52 are connected by front
embedgdd pagticléso Mdr due to ¢dgatviping edgted bmh@extchdt;d side rails 52, there

. bur.ni shi head 50a. .The trailing edge 74 of the
'-Saﬂﬂé}’?ﬁ%'ﬂioggc‘ﬂ’é’é‘ﬂatgggariuggﬁpen The front wall 80 serves
to block particles fromentering the slider/burnishing

[045]hQﬂdeﬂﬁ?ﬂemﬁbﬁmeﬁfs@f&hé’ﬂbéntﬁ)ﬂ the U@%tﬁ%lshdi\gﬁtﬁh bﬁ&ﬁlcﬁ@ity created
defects prior to their reachin l&ﬁ e matri x 76 of

by thejside rale & ipbaiwecrpabopkdim sad about gpm. Such depfhidies an pidect on the
flyind fhoftRAN AL baRANE P! Shoh Bs the Shibdil foflgCr ease 10

urni shing aggress ness as conpared to the
enbodi nent of Figure 8, which will be descri bed
[046]1 Figure 8 [depi¢is ahnthadcmbcbdimenta)ftthmbtfrnishhg\haad 5@0in \shleba front
t.he,.corners of

wall §i5is Bl sl RuSs Bkl apeRing Pl EREd Biveph B extended
side réi®f $22CAn RdVahiagt 85 tHRWPY¥N ieraemgteage nskatm&bséypeﬁtyf&aﬁ\g%a

One of the advanta es provi pr esent
conditipriag by dhe matrixhié df lmmﬁmﬂﬁ 178t %’atsrcle@ and defeets atq gllowed to

. ' al n
enter ?é%&%@#a rﬂegggb g-gegle dri)%glﬁ.‘slg §f glse _dlr %trlbﬁlaa%'tlo oI‘ ﬁ%eqnatgx of
burmsllilqig' pegis B elireetly With tliepaetidlenatrlcesdcthe a vedyl aggﬁz@slvé be:rthmg is
ﬁ ﬁJl shi n% (l{It of %urml at ed gartlc{
accomplishe e exte side rails 52 act to provide a complete wiping action as in the
embodiment of Figure 6 and 7. Further, the embodiment 50b includes side rails 52 that have
a thicker portion 92 towards the leading edge and a thinner portion 94 towards the trailing

edge when seen in bottom view, such as in Figure 8.

[047] Each of the burnishing heads 50a and 50b include extended continuous side rails and
distributed burnishing pads 78. The burnishing pads 78 attack the defects and scrub and stir
ulp surface contamination and loose particles on the surface of the disc 12. The side rails 52
provide an effective compression of the incoming air and create a stable air bearing and

consistent finishing wipe during head secking between the disc inner diameter and outer



[045] In certain enbodinents of the invention, the
depth (or height) h of the cavity created by the side
rails 52 is between about 4m and about 6m Such depth
has an effect on-the flying characteristics of the
burni shing pad, such as the suction force. [046]

Fi gure 8 depicts anot her enflodi nent of the burnishing
head 50b in which a front wall 80 is not provided.

diamdté}S t 2 86hsistentt BARhiNg VPO 8t AP EAd HEbBRIshihg ¢4 EatcalingRbdwEdn
the extended side rails 52. An advantage of the open

wherg tharei existeshbstantial yaratianciror dises pnd,testar flashdreads
condi ti oni ng by the matrix 76 of burnishing pads 78.
P I
[048] b%gl{nﬂoggl?ﬁ'le gﬁ%ﬁé@ﬁgiﬁiﬁége&@%goggggg ﬂ(f#s?rﬁtﬁa in detall 1t is to be
clearly mhderstood that th‘e shine igey w'a)x obillustsationi ant iengnpladmly?z&d 1s not to be
irectly with t articles and, defects, a.ver
taken By gyag.a ipbatiop, 16 AEGRG of Ghe BreseBHBN PiBceings i o ey the
terms O 4R gp?b},&d%lﬁygt to provide a conplete w ping action
as in enbodi nent of Figure 6 and 7. Further, the
enbodi nent 50b includes side rails 52 that have a
t hi cker portion 92 towards the | eading edge and a
thi nner portion 94 towards the trailing edge when
seen in bottomview, such as in Figure 8. [047] Each
of the burnishing heads 50a and 50b i ncl ude extended
continuous side rails and distributed burnishing pads
78. The burni shing pads 78 attack the defects and
scrub and stir up surface contam nation and | oose
particles on the surface of the disc 12. The side
rails 52 provide an effective conpression of the
incomng air and create a stable air bearing and
consi stent finishing wi pe during head seeki ng between
the disc inner diameter and outer 11 dianmeter. A
consi stent finishing wipe at the end of burnishing is
critical in production where there exists substantia
variation fromdiscs and tester flash heads. [048]
Al t hough the present invention has been described and
illustrated in detail, it is to be clearly understood
that the sane is by way of illustration and exanpl e
only and is not to be taken by way of limtation, the
scope of the present invention being limted only by
the terns of the appended cl ai s.



12 What is clained Is: 1. A nethod of burnishing a

surface of a disc, conprising: rotating the disc; and

sweepi ng a burni shing head 1&cross the disc surface at

a skewed angl e; wherein the burnishing head is

attached to an arm having a central |ongitudina
Whatiigclaiped Isr m being translated in a sweeping direction

and being skewed relative to a disc dianeter

per pendi cul ar to the sweeping direction. 2. The nethod
1.of A aidethodl,of\bhetighimg 4 hiefdeabia disc@nipesthg: S

subst ant i II&/ .r]g‘i:t angul ar and has a central

| ondPtleg Hgdsexpd 5] i gned with the armaxis. 3. The

et @%\%‘95% Pt 'bghﬂéh%ag N R s TRl UL &d Ut %%k@@é@?@f,
rails th edges ‘®extending along an axis parall®el to
t he verenein theshurdishifp dearkis latiechefl te bmamn Bavingha ceitral tdmgitudinal

armaxis i s skewed.fromthe disc. diagpeter . b n, angl e
oxy s B Dt EdTRTA o4 i & SHBeRIRe Giectgn aa Beingskpte IR g
dié%;didiﬁ&éﬁ;bé?%édaﬁzuwr% the!svek 'n? kawathnf rom t he disc

di anet er y an angl e of befween about 10 to about 25.

6. The nethod of claim 3, wherein the armaxis is

2 obout B Tt SN e urdliRRe gttty "

resttiu@irAnd Res & SdntraBionSithding kRWedighe] @ith e drr dxie ar m
axis. 8. A nethod of burnishing a surface of a disc,

conprising: rotating the disc; and sweeping a

3 angiit® e DERREL ARt e o THE MR, R R R

exthdingalonggnaxiapidlRl td thegirh ugisnal  axi s, the arm bei ng
translated in a sweeping direction that is
perpendicular to a disc dianeter, the burnishing head

4. Pei AgSHARSPOE d1dhd ¥, WIRCLA DA axid &RKkEAd Foll@Md G8c diameter

by an angle of between about 5° to about 30°.

5. The method of claim 3, wherein the arm axis is skewed from the disc diameter

by an angle of between about 10° to about 25°.

6. The method of claim 3, wherein the arm axis is skewed from the disc diameter

by an angle of between about 15° to about 20°.
7. The method of claim 6, wherein the rail axis is skewed relative to the arm axis.

8. A method of burnishing a surface of a disc, comprising:

rotating the disc; and

sweeping a burnishing head across the disc surface at a skewed angle;

wherein the burnishing head is attached to an arm having a central longitudinal
axis, the arm being translated in a sweeping direction that is perpendicular to a disc
diameter, the burnishing head being substantially rectangular with rails having

longitudinal axes that are skewed relative to the disc diameter.



| ongi tudi nal axes that are skewed relative to the disc
dianeter. 13 9. The nethod of claim8, wherein the
bur ni shing head rail axes dBe skewed from the disc
di aneter by an angle of between about 5 to about 30.

10. The nethod of claim@8, wherein the burnishing head
9.1 ai IThgweethed of daianddvhareimthe hianighigg hgadwailtaxes gy skewved from

oS SR Tl 01, T o

urni shing head i's adj ustably
nmounted on the arm and further conprising adjusting
t he jﬂggl e, of the burnishing head rail axes relative

10 o tTHe magthedhef SaimyS.ohsiein e iyrishing heed Hdees 4 skayedfrom
| Al i ' qsd t hod of
th%ﬁ'lg??%ﬁ%%tér? X%%]Exggle?g%ﬁegﬁﬁ%ﬂtg? atgul anb-gl];n?%(gﬂ?di sc at
bet ween about 500 ips to about 1500 ips during the

sweepi ng. . 13.  The pethod of claim 12, erein the dis
117 ¢ Fiheaiishodr gl wigon thsburmishing g agvaétgbfyrfaswﬁ%f on
théareh, SAd By 36thPEsiAg hGNSRIFRAE andlO BPMhk Buifshitd Béad rail axes
rotati on nmechanismthat rotates a disc having a
relgtivd wabe am s buskeiwsthe durnisimglread mulianes delatovento the disc
dlt ra}nrsl ation nmechanismthat translates the armin a
YP¥'eeti on perpendicular to a disc dianmeter; and a
bur ni shing head attached to the arm and having a

central longitudinal axis and rails with |ongitudinal
12ax esThevinethed of elaisn Haiflrther semarising ketoking the disciay betwgen phout

I.SC i I. en the armis translated. 15. The
Sogrlﬁsatﬁgagﬂgtﬁgflp%%nﬁt %?W?/ﬁ?g}gei n the rail axes are

skewed at an angle of between about 15 to about 20.
The arrant?qejnent of claim 15, wherein the arm has a

13 oI biHGP U A Weberein Ui dise i otaian ol Ao (Hgg during
th‘?ﬁg&gr _ a;ihg, rail axes are aligned in parallel wth
14. A disc burnishing arrangement, comprising:
disc rotation mechanism that rotates a disc having a surface to be burnished;
an arm mounted to a translation mechanism that translates the arm in a
direction perpendicular to a disc diameter; and
a burnishing head attached to the arm and having a central longitudinal axis

and rails with longitudinal axes, wherein the rail axes are skewed relative to the disc

diameter when the arm is translated.

15. The arrangement of claim 14, wherein the rail axes are skewed at an angle of

between about 15° to about 20°.

16. The arrangement of claim 15, wherein the arm has a central longitudinal axis
and the burnishing head axis and the rail axes are aligned in parallel with the arm axis,
the arm axis being skewed at an angle of between about 15° to about 20° relative to

the disc diameter.



the arm axi s being skewed at an angle of between about
15 to about 20 relative to the disc dianeter. 14 17.
The arrangenent of claim 134 wherein the armhas a
central l|ongitudinal axis and the burnishing head

axis and the rail axes are skewed with respect to the
17ar mThgiagrangensent ghelaiar | arwhenein thegrmchagiapentzal longitudinal axis

oo BEF R Bt e P e e R i B I B

adj ustabl e such that the burnishing head axis and the
rail _axes are skewed at an adjustable angle with
18y os Jbe arrppgameat af elpiax 14 further camprisiag n adiustgblggnount at one

i B e S g e e
thatl ilsecjurmkieing headoaxisisind thé raibaxies ak skswad htaamheelflistableoanghe with
having a central longitudinal axis, the arm being
resppeiAQ Fgtadt 4% a sweepi ng direction and bei ng skewed
relative to a disc dianmeter perpendicular to the
sweepi ng direction. 20. A disc burnishing head
19c onpy dis¢ bgmishingl anciegerhent) cognpaisbngt t om sur f ace, a
| eadi pg edge and a.trailing edge; onti nuous side
rai A4 FBPgB?Pﬁﬁh??%ﬂﬁF%gﬁgﬁﬁ?gﬁ¥§ﬁﬁface and ext endi ng
substand fRbldhidhPReaidel along two sides of the
slider; and a plurality of discrete disc burnish pads

pr ojwhetdimg bfumashinglead os attachedtofancemahasingfagentral longitudinal

ri attern between the si.de .rails, and extend
ool BRine SR UL Sy g difscring endip@ie s flaffg o o
dissidetendtér pespentRukl €Mde stvebpih URedtidna di sc di anet er
parallel to a translation direction when the slider

Is translated. 21. The head of claim 20, further
20O {i%¢ B&nBhldeHdhd Wbhbridhg ecting fromthe
a slider having a bottom surface, a leading edge and a trailing edge;
continuous side rails projecting from the bottom surface and extending
substantially in parallel along two sides of the slider; and
a plurality of discrete disc burnish pads projecting from the bottom surface and
formed in a matrix pattern between the side rails and extending substantially across
the trailing edge;
wherein the side rails are skewed relative to a disc diameter parallel to a

translation direction when the slider is translated.

21.  The head of claim 20, further comprising a front wall projecting from the

bottom surface and extending between and connected to the side rails.

22.  The head of claim 21, further comprising steps in the front wall at comers of
the leading edge.

23.  The head of claim 21, further comprising steps in the front wall of the leading
edge.



bottom surface and extendi ng between and connected to
the side rails. 22. The head of claim 21, further
conprising steps in the frdat wall at coners of the
| eadi ng edge. 23. The head of claim 21, further
conprising steps in the front wall of the | eading

24¢edgdhe head ofgclaimhe?, weweein thesteps greomglegruatwardlyt briweenstbs
I r [ dge and the
3 UG QR B et it f e BB SETHE 2
The head of claim 20, further conprising an open
| eadi n% edge between the side rails, wherein the
3

25at rlihg ead efglaima?Q; durgher spaprising ap apen lspdipe sdgedictwegndhe

A ' ' .

sde SR, ParsB e meds Al 987 oo Pyl it 0¥

edgdie side rails. 27. The head of claim?25, wherein the
steps are angled outwardly to forma deflection

surface to deflect particles away fromthe sides of

the . _ ‘ : . .
26} 1 T O of Hilm 2R ButRR CoflbriGhE et op b DED &1 J1ch MR THEE
end of the side rails.

27.  The head of claim 25, wherein the steps are angled outwardly to form a

deflection surface to deflect particles away from the sides of the slider.

28.  The head of claim 22, wherein the side rails have a depth of between about
4pm and about 6um.





