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20 overly rough or uneven, the read-write head may touch the disk or “crash,” causing permanent

damage to the disk drive and resulting in a loss of data. As disk drives evolve with greater
memory capacities, read write heads fly closer to the tnemory disks. Thus, defects and minute
waves on the disks are becoming an even bigger problem with memory disk evolution.
Lapping, honing, and polishing workpieces or disks coated with hard material is well
25  knowninthe art. These processes generally include placing the workpiece in a carrier, placing
the carrier and workpiece between two platens, each having the appropriate abrasive composition
or surface attached thereto, and moving the carrier (and hence the workpieces) relative to the
abrasive surface. |
Abrasive surfaces can be formed of various materials, as is known in the art, and which are
30  available commercially. Typically, the lapping or honing surface .is formed from a resin bonded
silicon carbide grinding stone, for example, a stone manufactured by Kanebo oe Nitokken of

Japan. The removal rate and variability of the stock removal across the surface of the workpiece
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inside 2 surface, thereby deforming the surface by creating multxple moving indentations therein. In
25  addition. these indentation tracks caused by pellets 20 typically overlap; however, because of the

~ elastic behavior of the material_s being dressed, such as honing stones, polish pads, and the like,

the stones and pads tyj)icaily recover in the areas between the pellets (i.e., in the areas where

tracks do not overlap). Thué, the everlapping wear of the pellets form “waves” on the surface

of the honing or polishing mteﬁals which, in tum, create a micro-waviness on the workpiece
30  surfaces. Moreover, beea_use of the geometric configuration of the conditioning carrier 10 of
Figure 1 (i.e., pellets covering a substantial portion of the carrier) the wear caused by the pellets

on the outside diameter of the carrier is not uniform with the wear caused by the inside pellets.

In other words. as the camer 10 rotates and orbits about the abraswe loaded platens, the inside
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In accordance with yet another aspect of the present invention, the conditioning apparatus

20  orbits in a circular direction around the polishing material.
In accordance with yet another embodiment of the present invention, the stone or pad
material rotates about a vertical axis.
In accordance with yet another embodiment of the present invention, the continuous ring
of abrasive material is formed by braze bonding, gluing, or direct deposition of the abrasive

25  materials to an annular flange on the conditioning ring.

ie ription of the ing Figure,
The present invention will hereinafter be described in conjunction with the appended
drawing figures, wherein like numerals denote like elements, and:
Fignl:e 1 is a perspective view of a conditioning ring currently known in the art;
30 Figure 2 is a perspective elevation view of a polishing apparatus with which the present

invention may operate;



- ‘dpparatus tor-con

Fi.gure 3 is a perspective elevation view of the top portion of the
pol i shing apparatus of Figure 2; Figure 4 is a plan view of a platen with a
plural ity wo9osss2axi ve grinding stones attached thereto andPaTaiss8/i0d22 i n

contact with the grinding stones; and 5 Figure 5 is a plan view of «a
condi ti oni ng tin Det ai | ed Desc a Preferred Exenpl a Enmbodi ment
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abrasive materi _
PCT/20S98¢¢e9288. Each platen 220, 230 preferably includes a polishing material 280 (see Figure 3)

fixedly attached to at least one surface.

Referring now to Figure 3, to hone workpieces, the workpieces typically are placed in one

or more workpiece carriers 290 which are then placed between upper platen 220 and lower platen

230. During the honing proc;ess, upper platen 220 is lowered oxitdWorkpiece carriers 290, thus

25  sandwiching the carriers 290 between upper platen 220 and lower platen 230, so that the honing

stone materials on upper platen 260 and lower platen 270 contact the workpieces in the carriers

290. Honing of the workpieces occurs when upper platen 220, lower platen 230, and the

workpieces are moved relative to each other. Typi'cally, a coolant such as deionized water mixed

with surfactants and lubﬁcanté (not shewn) is present during the honing process to help remove

30  debris from the surfaces of the workpieces and the polishing material, and to keep the workpieces
cool during the honing process.

Referring now to Figures 3 and 4, platens 220, 230 each have abrasive material 280

4



attached thereto. Abrasive material 280 typically conprises a plurality of
general |y pi e-shaped abrasive stone segnents 285. It shoul ted,
however, Vﬁ%%wﬁﬂﬁ? particul ar surface grinding or honing stgﬁgﬁ#é§b%§} used
as the polishing material; for exanple, the stone may be a one-piece honing
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as indicated by arrow C. Further, conditioning ring 300 nay orbit around
pol i shi ngolighingrmaipriglgo. That is, if ring gear 260 and sun gear 250 rotate
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Speglz'oc | Cdthtyd abolut gei)aresﬁ&ﬂvé eelnterhgési angd oﬂiitr?a agaataaﬂentaf)axis g@laeﬁdmd 0, by 250,
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condi ti ogj ' ol hodeehl ' i i wd f the
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arrow A, and ring gear 260 rotates in the opposite direction indicated by arrow B. One skilled
25  in the art will appreciate that when ring gear 260, sun gear 250, or a combination thereof rotate,
conditioning ring 300 will suitably rotate in the direction as indicated by arrow C. Further,
conditioning ring 300 may orbit around polishing material 280. That is, if ring gear 260 and sun
gear 250 rotate at different speeds, i.e., different radians per minute, conditioning ring(s) 300 will
rotate in the direction of the faster traveling gear. Specifically, if gear 260 is rotating at a faster
30 rate than gear 250, conditioning ring(s) 300 will orbit in the direction indicated by arrow D.
Similarly, if ;gear 260 is rotating at a faster rate than gear 250, the conditioning ring(s) 300 will
orbit in a direction opposite arrow D.. If the gears are rotating at the same rate, the conditioning

ring 300 will rotate, but it will not orbit about polishing surface 230. The direction of arrows A-

s
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enabl es the faced-up carrjiers to dress the uPper pl atens 220 w th the sane

shape. 20n the countergloekwise dirersion. dsisiepiressestasetetsnes planegn polishing pnaemelr&so -
c-ont t the c [ [ t t si de
di ame er of t 3%#%“5%6 O:l Q@%%Mg%tgggggéé\‘gﬁlp %2‘32#9}{5 h rsgetg r?geeo bot h.
C(ﬁndl ti ?rﬂlpgedrfamg) d:me uppml phiten:m(ias mv&reafl;ndslltx?totess Tscrb]:jea?d vﬁihaxp?aq:llat?d
snhape O e mat che ens,, eCI I.e orce o al ens .
220 and 19ipting dn @o‘ﬁ%‘? Wit ‘Ff‘ﬁ 6‘y plata 230 Eptating gb%@ammrckoﬁﬁu;e 300,
and the rgfeedidn?Béth aCBRGE alitut npdolas&mgm mmf&u&bxﬁgefmémeggecnm and

ri ng gear 260 can be adjusted to maxim ze the efficiency and ef tiveness
of the ccﬁndblﬂ &nlfavgd-plp@w@ss to dress theiuppernplatens| 228 iwith thesamashapd. or  exanpl e

dei oghzed wa

Gur 407 he " it e ik sR4jad St S 4 ot bERR) Sontde? e XBhdiRbdute BEGAR0 |
surface of diﬂa&na bél&&tyvﬂlaﬁﬁli@émtﬁﬁe dianfetat eithe Abrastve platths) rspeedls rand gotdticiabi ng,
whi ch hegﬁﬁﬁgalntaln t he desired conditioning upiformty Still

referrin s bath canditigning rigesifi0and platens aie afiystgdde a@B‘T’Y&lt}(“? ‘éﬁﬂr?fbshai’?lg 300
| s shown., aatpﬁég P@ggts@cmﬁm%e Pﬁi&&' f'dr&nbf‘gla’iénggzzﬁozgmd”%b bg thade

froma varletyo I d rat er I nclu various different
met al , plaatitonmgdings 300 the nﬂnte} spebd of tingse0Ppanikthe eotamﬂal spepdseﬁfepohﬂdng

5[”;0% e orial 40, Binear 350, i fihg 95 260 B 6 2fish of hiind20 e $eEBERy hO™

effectiveness of the conditioning process. In addition, a liquid coolant, for example deionized
water with surfactants and lubricants, is typically present during the conditioning process. The
coolant flushes debris and keeﬁs'the surface of the abrasive material at a desired temperature
during dressing, which helps maintain the desired conditioning uniformity.
30 Still referring to Figures 4 and 5, a more detailed view of conditioning ring 300 is shown.
Asiswell kﬁown in the art, conditioning ring 300 may be made from a variety of different rigid
materials, including various different metal, plastic and ceramic materials. In accordance with -

a preferred embodiment of the present invention, conditioning ring 300 is made from stainless
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WD 98/ 55262

PCT/ US98/ 10422 steel and includes an annul ar flange 320 at_j [

di anet er WA$§264br asi ve material 330 attached to the expo%@aﬁ%m%ee of
the«flange 320. This continuous ring of abrasive particles- reduces, if not

el i m nat ' (Y ' , ?ﬂg rﬁ&gn s on
t he pol isgxﬁeli%@&cﬂd&%éﬁ’iﬁgﬁ@?%@ﬁh%ﬁ%ﬁdfagggrrﬁla%gl% trgli%l I ng e ggs are
el i M natateiched to the expobed surfpcecdfcthe Bdngerd?Odi Thiscontinudns ring/afrabrasive paiticls’ ve

mat eri al_ 330 e.any. hard cutting.material useful for conditionipg the
pol 1 i rigaNEEs T neF ctSbrE pgbiimed R he Bk ash % ctpratces 854 Sghurc B, e
chi ps, cpolishink sirfdtey bécasse i ehmidicus 1bdding dndrifallfi edgbsearabﬁﬂﬁiatea. parti.cles . may
be secured to a surface of the conditioning ring 300 by a nunber of

net h8ds. | n lnapmieradsmbariimentofheinvention, absasiigimaterial 330 mawbe anydard ayttingt he

| i f i e, i \ .of th
condit 11 e SheBoASlatioRRk oA halRal il bs 16k diimplcaBHchA Bfinfles ' 10
th f sthlir ctystallihe b arantheflikby FEuethb ks atgrasive part b
coﬁdistjiro%?%ryel eneﬁ?sj% condi,ttpgﬁi,ngz rei ngg ar eb‘s? t forth ?n gfg.ﬁ_la)li”ateent .
Appl i cat feswred i 3 sirtage, @P consitiopingring 300, hyanumhey O%@thfésadn agerydange withe g

"Devi ce it ani ;i sl 1L 2 1 _ ogy"
ana. U S, > BefeRRCibo iRt e B iheAibit W adablak S O e W bk Ry YERAN
19940 analsurface of tie donditiohibg vingS00.00r thialstativesmaygbe-otazesbonded or platetiita theg
Brazed Cubjc Baqr.on Ni.t.ri.de Technol " bqgth of..which ape i.ncoyporated

her ei n $-er ﬂ{?e‘.i"‘?‘ﬁfda‘ie«'é%’ﬁﬂ%85%3#@835%%% Ak FPadgioning, °[ t5t ©on,
the abr aédn&ﬁioﬁﬁh%?ﬁé:te st folPIA US. ﬁéeﬂt@&@geéﬁon%eﬁaﬁ%ﬂﬁx%e?@ﬂkﬂlﬁl?ﬁﬁ@']ﬂlyaboUt

0.54 inches. In-a ther preferred enbodinent, as illustrated in Figure 4,
whenever 13,hE99%aehd eatiteds (‘Bevico for Gonditigning Relish Padse Utilizing t Brazest Didmonid ange

of abr asi f ] ' Lk e wi Y 280, _
Accor di nggc%,n&gé’gor ? :[Jd%.ﬁ’oa#eﬂ{ ﬂg‘; hé%ﬁ%%u%d%‘%% 9?@?4'%81%&‘& &%&%ﬁ%ﬁpﬁ}%t i cles
d(r)]ESISPOt ertitledatDevide f@g|(joaﬂiitibﬂing?1’(ﬁfsha}’ad§UUﬁﬁﬁlng OBfﬂzét%m Cﬂ.'uhri]kg -Bo'ﬂéli S\Ii&idgowls '
the platen segnment to .swept with a linear el ement ich tends to be |ess
sensiti v@e‘i}’&"%ﬁl‘pgimg'rﬂf%@ée BisorpRERted) herelm by nefgrenceny straddling the platen:
segnment, theyld A . ; . | anar .
parne 1t shoujdebitadct Yatblons ERbSGET AnPnORRicH e ftkashGmakial i by 05

pr ef er r eth abwutdinghes andipredérably abows 0.5¢Hachesivent i on and that the invention is

t linited i fic.f h .d i bed herejn. Vari
o 1 cat § orts HIRe aRTiHRd oot B it in Eifie & Hhetsyeb b macRie Atem o s
di scigoseglidiy, e linsidediaidtér ol thd ihgs bEbFasHle miftéridd islIter AMEHE Widih Of dtaive

departing from 30 the scope of the invention- as expressed in the appended
cl ai ns. yegment28). (Mpcordingly, a portion of the continuous annular ring of abrasive particles does :

not contact the polishing material during conditioning. This allows the platen segment to be

swept with a linear element which tends to be less sensitive to bumps and waves on the platen.

Thus, by straddling the platen segment, the ring element seats into a plane and cuts a nearly
25  planar path.

It should be understood that the foregoing description is of preferred exemplary
embodiments of the invention and that the invention is not limited to the specific forms shown
or described herein. Various modifications may be made in the design, arrangement, and type
of elements disclosed herein, as well as the steps of using the invention without departing from

30 the scope of the invention as expressed in the appended claims.



1.. An apparatus for conditior-rg—a-surface of an abrasive materi al

nmounted to a first platen on a hpgi I ne configured for honing disk
surfaces, weliogissgpar at us conpri sﬁmmmﬂm Uﬂ ("(MEI tioning pcrgsesgaz sing a
first planar surface, a second pla M S '%hd - 5 an outer edge; gear

teeth on i g.uter edge of said conditioning ring, and an annular ring of
abr asi ve ! es attached at an outer dianmeter of at 1east one of said

first. and saiyd seq@nghpRbbfir contififSth®Surfed oF n abdkive RnkeR xﬁdnﬂ&d_tét' 3

~ annul ar ring having an inside diameter which is greater than a w f
~'sai d abr platercomahenmngimaching configured for honing diskisdriaces said apparatls camprdsimginul ar

ring does not cont sai brasive material surfacg during,conditioning;
and wherein said aﬁﬁd‘f@gﬁﬁggﬁ%ﬁwm1%%%"’3?@“@69@?@%@%o
mate M th a fahdah odted sdgegear and a second drive gear on said honing

machi ne, so that said first and sajd second,drive gears cause said

" condi ti oni ng i ng2e3 tecth an said Auteredge obsaid eonditioningaing;andice of sai d abrasive

15 material, t zﬂ* Yol2l} 1N ttﬁ:H:Ei”t? 3 b Ay el . _
apparatus of cl ai E&?ﬂa’%ﬁ er ggrrprlféglgng a Iagﬁaég%g%ﬁsﬁ{gﬁg%tag‘ris%;%%%@er of
¢ at | east one pifnassuricdsiaf saideonbliening fing;and pl anar surfaces of said .
! conditioning ring, ,wherejn said abrasive, particles are attached to a
surface of said fr”&ﬁﬁg%sa_@.g@t?%%“%?&ﬁ%ﬂﬂgiﬂegmsﬂ%% gured{a ats witha it :
abr aghve par igrgh gearaRY desshd VR SR said BRI ntdchie, b tsmﬂlﬁrsﬁma{gf’& us of
claim1, wherein said abrasive particles conprise _cu’bl c boron nitride
particles. 5seconddhee gegrseausessidgpnditiening ring toiretateion antl erbitbant thesurfaceobhf

sai d conditiqni;ng r.in n.sal d abr.asi.ve teri.al _is.responsive to.the

7ot at§ on 1 at S8 gpratiyR fhafiial Bl ARGESHNE SEB AERFS wRBHHL, D o5 6.

- The appar at ug, of Theippatatus\biiclaith 1, Wikeein 643 bbrisiedafticles atethttachiad i Andhwlar i NQ
. about said abrasive material js responsive to the rotation rates of said
oo first and‘%ﬁﬂﬁ%wi’c?t&?W@'é’éﬁ\e@ ofsaid at IWEO%Pp?féP'a‘tmt@flS@ﬁéF‘mniPlaaﬁd

furtper g e#ﬁfélﬂi@on%ﬁﬁm ten which presses said conditioning ring

agai nst sal Irst platen 0 hhance the conditioning of the surface of
sai d abr asi v8. mat &he apparatussef claifni 2, farther aomprisigga flange at the dBiter diamBher of at

apparatus_of claim wherein said first platen.is rofated, at yarjable
P ata ¢ deaha o arst BRcaRlq Aot e Shecliet bf i SopRloing Siny wbES L o1 1
on sai d fabfaSive BAréitRS areQittached 1818 sidhiRe bPdibfladgec! ai m 1, wherein the rotation

of said first. platen is reversible, 10. = The apparatus of claim1, wherein
the rotation4and dheiappaatus f slaiwnbi wheseinrsgidr amgsive particles eqpsisei diamond
20  particles. S SRR

5. The apparatus of claim 1, wherein said. abrasive particles comprise cubic boron
nitride particles. '
6. The apparatus of claim 1, wherein the rotation rate of said conditioning ring on said
abrasive material is responsive to the rotation rates of said first and said second drive gears.
25 7. The apparatué of ciaim 1, wherein the orbit rate of said conditioning ring about said
abrasive material is responsive to the rotation rates of said first and said second drive gears.

- 8. The apparatus of claim 1, wherein a second plateh is used to press said conditioning
ring against said first platen with an additional force, said additional force enhancing the
conditioning of the surface of said abrasive material on said first platen.

- 30 9. The apparatus of claim 1, wherein said first platen is rotated at variable speeds to
enhance the .conditioning of the surface of said abrasive material on said first platen.

10.  The apparatus of claim 1, wherein the rotation of said first platen 112 is reversible.

11.  The apparatus of claim 1, wherein the rotation and orbit of said conditioning ring
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11. An apparatus for conditioning a honi.ng stone of a honing platen

mount ed on a machi ne for honing ¢k mmi“m erein said _honi chi ne
further cOVPIVIERE g first drive gmm mmm drive gegp?'ﬁ‘@gé)ﬂ“ﬁa
apparatus conprising: 5 a*ri§id-cdhdi®ti dning ring conprising a
first plapab.Sifd ace, a second planar surface, :and an outer edge; gear

ut

teeth on sal dléo er edge of said conditioning ring; and a flange | ocated at
an outer di att er Amfappsratug fozconditioniig arpdbuasiver sirfaceef ashwnihgylatemohopited en
surfaces of sai ondi ti oni ri .said flange.conprising a pl ljty of
br as) ve A fuoRe Ak ARet yhteir B hon e TR sBonStrR adrd di o e
di anet er Mﬁadwmgge&hﬂu@pﬁaﬂtshoﬁipﬁmgg honi ng stone. | ocat ed bet ween
said first and second drive gears, such that a portion of said flange does
not cdntact said Bdigidepnditioning sog roraprisings firstiplangy surface; aspeandiplanargurfags ar
teeth on sai | tloping ring are configured to mate with said first
drive gear a%ﬂﬁg{i?%&*sg%c?hd drive gear on said honing nmachine, so that said
first and said sege#idecthon saidbuteredgear said soilitiqmgringaddt i oning ring to
rotate on and orbit_about the surface of sajd honing stone, thus

condi ti oni ng -sai d adflasge located at anmopgerdiameter ofat dyastqng;ofsaid firghaed sid second
onaL : . . o o ai
11, “wher el n P SEBREPH S Chafoneiile wid Ringe Dmerishl® AL Bec! 1 1

partil@l es. 14articleElattachepgsheattossandf cl ai m 11, wherein the rotation rate of
sai d conditioning ring on,said honin l.aten is responsive to the rqgfation
rates of said fi r Syh S%CGIGQUBH?‘%F‘E\%’O&@&!‘?? ai%&"% . t%(ﬁffﬁ?’%‘f‘ﬁg’ﬂf
claim 11, whefiRkehehindod Richnd fife Sdar 97 istid (AR hAMinR) sé tHAD s A0 Bkt an@lsshd
honing platen is Tesponsive to the rotation rates of said first and said
second dri ve sgeamdsirive gears cause saidjggnditiopingringtecrofaty oncanslirbit abnut thesudagerafce of
an abrasive matari al . a honi ng machi ne configured for
honi ng di sk sslﬂdﬁlé)gg?,&%ghn%ﬁggoﬁl@g&@ga%?e%s ®of : pl acing at |east one

condilsi oni ng ¥3, ng, TheCdfiphiatus e cdaimalD) wiikkeir issig abfasberpasticles dondprise dianond
attached to a surface of said conditioning ring, on the surface of said

abr asi ve Pa#ides al ., so that said abrasive particles contact the surface of
sai d abrasi vejqrat eftj.3 8F daitl P Shherdi6hid Roradiad 1 | ring
has an insi dgmdi amate'e#’pﬁﬁl ch |as gr éat er t%én a W d?%ﬁ%?s?z@cfgg%?glg?j%n

mat er i al ,nigidelpattickeds. a portion of said annular ring does not contact said

o t o r ot atls- on ThfePBAEE oL bt 14 iexdif s oo BF o S DorbRibrinedd, s
t hat 2gali dsaﬁpmdﬁﬁdg Plie & respofisivOficthé fotfonries 6£¥al PRt Ald AR sdcsHA Rive \Sears.

material on sai ) ) . )
16.  The apparatus of claim 12, wherein the orbit rate of said conditioning ring about

said honing platen is responsive to the rotation rates of said first and said second drive gears.
17. A method for conditioning a surface of an abrasive material mounted on a platen
of a honing machine configured for honing disk surfaces, comprising the steps of:

25 placing at least one conditioning ring, comprising an annular ring of abrasive
particles attached to a surface of said conditioning ring, on the surface of said abrasive
material, so that said abrasive particles contact the surface of said abrasive material on said
platen, and '

causing said conditioning ring to rotate on and orbit about the surface of said

30 abrasi\;e material, so that said conditioning ring conditions the surface of said abrasive
material on said platen.

18.  The method of claim 17, wherein said honing machine comprises an upper platen

of abrasive material and a lower platen of abrasive material, and wherein said method further
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platen. 17. The nethod of claim 16, wherein said honing machi ne conpri ses

an upper platen 5 of abrasi vﬁmmmnmlmm | ower pl aten of abrasive
mat eri al , wobsskmeei n said met h¥ i ok . i ses the st esc1fiisogpedzyi Ng

force to said conditioning ring by novi Hg Said upper platen into contact -
with said conditioning ring, said force aiding in the conditioning of the
abrasi ve Sompsisesihe gep ofapplyingforse to saist condifoning isiag by movingrsgid upper platenntasi ve

surfaces g \W‘&ﬁi@dﬂﬁftﬁﬁh" . QU . 3:10 g en_and an upper °
~ platen of a honing nmachi ne g%ﬁ?&g@?@ge%g}n@ﬁ%%ér?ﬁ&gilﬂsiénééjﬁeacé?fw si ng
t he st epnshidgateni di ng at | east one conditioning ring, conprisi.ng gear

teeth on an Ol.léter ed aid.conditioning.,ri apd .an annul ar ring of

f, s 1n
abrasi ve partrel eré“_ : f?'é_ uoRine grapE SUACeE & 3 %%Wmfﬂmalfs
pl aci gg s;aws,'ﬂefaﬂIahaqalu?sexrplagn@fa%hﬂglxﬂ@ﬁﬁie%aﬁ d&ﬂﬂohﬁ:g & QS1ve
1 0 ve srface 0

particles on said condi ning ring contact said abrasi gai d
honi ng neoBipriging dhe steps®fl ower pl aten;, and so that said gear ‘teeth mate with

a first driv : . Ve . r Ld honi achi ne, _
That  sai d annular PG ISEEOH: cRhdlGufi Rl g sthlogh ol pe PUratse R i Gt

of sai d abrashideonditiefinging RsPirethntill WBEOf sbpdsivelpaftidlesdnGt FAANE sEfdcy 8f -
gears, such that a_portiagon of 20 sai d annul ar ring does not contact said

abr asi ve nat spid£en¢itipRiAgHiBGndi t i oni ng; conditioni ng the abrasive surface of

sai dygoni-ng mat er i al. 53] ]Jilaw i eni _ i L nditoning

ri ngléc:_n and Orbit:[)%mgg?l g%é]gdrll |.t|o?1&n(gls§§hr¥§%g{1@%t?ﬁtsﬁgh%g+lgsalg{/ vgaal,rﬁgg% of
sai d honi'ng roatseid einditioning rihg contact plidiateasive surfapd ofjsasdhehisgpmeieriblosn £6d ri ng
over, so that said abrasive particles on sajd_conditi.oning 25 ring will
contact the Q%W%{é’f%ﬁﬁ%%g%@sgaﬁeaa&mwgﬁm VR &8 2iseeond gEye g8kt en
when sai d- UPR@aid!h3hig mathineyer ed onto said conditioning ring; and .
conditioning the abrasive surface of said honing material on said upper

pl aten by | oweri ngorditiening ferabpisivesnrfacet saidshining watérial emsaid) laven glatenby

Cating sai e on i and orbiti 4. condi Li oni Y
out® e ab QSR MRSl e R e Rl b Ponll G o o g
platen.. 19. surfive ofeditl haning nmatetiahor $hid lober platenf he rotation rate of said.

conditioning ring on,angaihh_fe rbit rate of said conditiqQning ring abgut the

abrasi ve surface &fPRBg gaif oA ORRE dingapier; g0 fiapt said abrasive particles on said

conditioning ring will contact the abrasive surface of said honing material on said upper
‘platen when said upper platen is lowered onto said conditioning ring; and
20 *°  conditioning the abrasive surface of said honing material on said upper platen by
lowering said upper platen onto said conditioning ring and rotating said conditioning ring
on and orbiting said conditioning ring about the abrasive surface of said honing material
on said upper platen. -
20.  The method of claim 19, wherein the rotation rate of said conditioning ring on and
25  the orbit rate of said conditioning ring about the abrasive surface of said honing materials is
responsive to the rotation rates of said first and said second drive gears.
21. The method of claim 19, wherein said step of conditioning the abrasive surface of
said honing material on said lower platen further comprises the step of lowering said upper platen

onto said conditioning ring, so that pressure is applied to said conditioning ring.
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