CLEANI NG APPARATUS BACKGROUND OF THE | NVENTI ON ' 1

Field of :the Invention 5 The present invention relates to a

cl eani ng apparatus for cleaning both surfaces and the

circunference of a nmagnetic di sk or other di sk shaped - wor kpi ece.

2. Description of the Related Art 10 ~ - 1 FIG 16 is a plan view of an
exanpl e of a cl eaning apparatus of the prior art, while FIG 17 is a
sect i onal - view along the |ineLPARING RPEARAFUS Thi s

cl eaning apparatus is simlar to the art descri bed in Japanese

Pat ent Lai d-Open No. 62-84971. The 15 outer periphery of a workpiece W

Is held by three chugheKGROUND B30 . THEhaNweNTION f aces of the workpi ece W
are cl eaned by sponge cl eani ng pads 110 and 111, while the outer

circunference and thé-i nn&iedidr @fntdyee Faxegt icme wor kpi ece Ware

cl eaned by rod-shape r 2 ) . ecifically,
as shown éy t he soFigh?i#%%%%nélg#%E§E¥%n ref%%%z E% %tﬁ}%:qh: 100 has a
roller 102 rotabpplayatus foraidlachdthg Gothskaffalddls amdl iagls the outer
peri phery of ) t he workpi ece Why a groove 102a of the roller 102. 25
Further, the cl Ea&CHEIgxERCe10famd MapRatdcaidd sky or otheRidigkishaned n a
state gri pping hggkggggequrfaces of the wor kpi ece W while the

r od- shaped brushes and 121 are rocked up and down whil e being
rotated in a state 2. Descadpitignt ko dibiee Rediatadrfrartence and t he i nner

30 ci rcunference t he wqr kpi ece W . By t.his configuration,
when the 10l oant ng paddCr146 1o 8 Bian viex ofian GFAB IR & qUsdning

wor kpi ece Wt urgppak@Rts of the pribh srtiheniald #1%.10% a'e Ardedidia
rot ate. around
view along the line A-A of FIG. 16.

This cleaning apparatus is similar to the art
described in Japanese Patent Laid-Open No. 62-84971. The

15 outer periphery of a workpiece W is held by three chucks
100. The both surfaces of the workpiece W are cleaned by
sponge cleaning pads 110 and 111, while the outer
circumference and the inner circumference of the
workpiece W are cleaned by rod-shaped brushes 120 and

20 121.

Specifically, as shown by the solid line in FIG. 18,
each of the chucks 100 has a roller 102 rotatably
attached to a shaft 101 and holds the outer periphery of
the workpiece W by a groove 102a of the roller 102.

25 ' Further, the cleaning pads 110 and 111 rotate by
being driven in a state gripping the both surfaces of the
workpiéce W, while the rod-shaped brushes 120 and 121 are
rocked up and down while being rotated in a state
contacting the outer circumference and the inner

30 circumference of the workpiece W.

By this configuration, when the cleaning pads 110
and 111 are driven to rotate, the workpiece W turns along

with this. The rollers 102 are driven to rotate around



-2- the shafts 101 so as to allow rotation of the workpiece

W By spraying the workpiece Ww th cleaning water, not shown, the
bot h surfaces of the workpi ece Ware cl eaned by the cleaning pads
110 and 111. On the other hand, the 5 outer and inner circunferences of
t he workpi ece Ware cl eaned by the Totation and rocki ng action of

t he rod- shaped brushes 120 and 121. All the surfaces of the

wor kpi ece W ar e thfergiadites dGhriql 35 thexbled amtagiopoet the wonkpiese 111

and rod-shaped gy P1]2aq, € Wi
probl ems with the g‘ﬁgv a[fbd éﬁ%am ngp appar at%—is}af')f Jfa%e re§ W%%ép’rtﬂgt

however . shown Sltnme Hoth veukfaeee O ithd umelcbﬁémgw vatd &l\@aned
rotation of the clei_&én ads 110 and 111, the rotatlon

t he wor kpi ece D;F-I}Q)\Padﬁélr]eq Gnd Llls Oon W%go*%fi‘% lil%nqieq\':ﬁl? ed
until the gl eanifigdrS LRAMPIBIAd @tumferendd P S LLEICYe 'V?O%é remely

poor . Further, since t e apparatus 1's structured to
t he outer peri pldreansd rl:he o kopo teedtel O land kmcgtntg/&sctlon of 1flka vdd+t he

rollers 102, as shown t he brgoken Ilnes in FIG _18, the grooves
102a becone abr q%%"sﬁ%ﬁt }49@nd 121. ttr:f?wcﬁ %%%SW o&%quently
tilts and will RRAKNIe W ﬂ(}%ﬁ TEHE b tt t

t he cl eani ng w&ppfr at uasrean frequently rep acye e ro fée%g{r{%zﬁa%

has been a factddQ emstilld tansl opel-sihampd dimsifes H@@Eand 121 eani ng

appar at us. Fur t_her necessar to spe aII pr.ovi de the
r od- shapé‘é’ brushes 138< gr?daffltrhcﬁd)t,‘\g@' ﬁ/ RO own

drive mechani sme3@aas nigd apRa thlle FRUtte %Qﬂated ar’d nr}%w&&éﬁurff erences of
the workpiece W This invited a 30 | arge size and hi gher costs in the

appar at us. _ Singgr tthe wosikRieaehd dlsedninmedadeonia Ovithd tHd rot at e
horizontal ly w tr%t qﬁ%?l(:toft cf:h hecl%a@ﬁ%g()fpa}cge Wy ka%cFCfII the rotational

speed of the workpiece W is extremely low. Therefore, a
15 long time is required until the cleaning is completed and
the work efficiency is extremely poor.

Further, since the apparatus is structured to hold
the outer periphery of the workpiece W by the grooves
102a of the rollers 102, as shown by the broken lines in

20 FIG. 18, the grooves 102a become abraded in a short time
and the workpiece W consequently tilts and will no longer
move. As a result, it is necessary to stop the cleaning
apparatus and frequently replace the rollers 102. This
has been a factor lowering the operating rate of the

25 cleaning apparatus.

Further, it was necessary to specially provide the
rod-shaped brushes 120 and 121 rotated and rocked by a
not shown drive mechanism so as to clean the outer and
inner circumferences of the workpiece W. This invited a

30 large size and higher costs in the apparatus.

Further, since the cleaning pads 110 and 111 rotate

horizontally with respect to the plane of the workpiece



- 3- W the rotational forces of the cleaning pads 110 and 111

act not enly in the circunferential direction of the wor kpi ece W
but also the radial direction. The abrasives etc. in the polishing
fluid therefore cause scratches in 5 the radial direction of the

wor kpi ece W That is, when t he moTkBiéce Wis a nagnetic di sk, as
showmn in FIG 19, bit areas B are continugusly for t he

| ongi t udi nal W, thejrebatbanal fpecesaek §hefCL{RaNGRd:Re s 190" B8 111
|f atrack Tis §8{3ﬁ8€ 8%19 iﬁ Eh%a%lrgﬁﬁféféﬂf§al1@1recﬁhbh 8¢Ceheand the

signal reproduction W e’ in he width a of the
scratches Cin tﬁ@rkpﬂetéuw;nhht also thdlradiabndmreatnpackTme ahaasnyes
the circunferenti al : direction gi &g mork i ece V$ ﬁ 5
than 1/ 4 of etc.tjp FPQCROQ}ﬁPhnE B vE?erS PrErfF8 §ewFFFa &§ egc&ﬁr

15 Thersfore. geralghes 8 ractighhos! chbhugtkbectr RekThad! s, when b
can be al |l owed. I ze of abrasi ves of the gollshlng fluid
etc. is extrenelyhenubtkpaedetWelandtmagnetlc digk,t R sbeunchbs FéGusad, by
the abrasives etc, is sm

[4_0f t ragk
Therefore, therePit ﬁB?thEtaﬁﬁcﬁoﬁFlﬂuﬁpﬁiyeﬁ?ﬁvga 1h' Bhe T%ﬂ 1t§g %%h is
formed in the cigeuabeignt b2l tHer eELERNT of theOlillbR BOrkpi ece W As

opposed to this, however, as shown é the broken lines, if a scratch
Cis formed in the If a tadckl Tdisescrahchbedt he WhiRphaye Witi £TWPES
cover the orit

' t.h t
thereforel%it erygﬁimfgfxsceﬁg'gg§§§i$§$éyr§§%OFg§%95H Q&&labgaﬁgprQted'
scratches are fo:ﬁedhénwihehradbgltﬂérg@kheaheé thén the lowgikpdeaalWlike

with the -above cl eanin aratus of th related art, bit errors
frequently occur ?ﬁeFﬁgo SﬁeFlEraCk T, HP§E ifc. they eirermiRrRgLipg

‘particular, the Bite@ti8h %Sthen%gﬁp&scénwcl §§nin?ae0§mamerd%ﬂ§htw4 of
magneti c di sks endangering t r very useful ness
,. the track w1dth b, however, bit errors will not occur.
15 Therefore, scratches of a width of 1/4 of the track width
b can be allowed. The size of the abrasives of the
polishing fluid etc. is extremely small, and the width a
of the scratches caused by the abrasives etc. is smaller
than 1/4 of the track width b.
20 Therefore, there is not that much of a problem even
: if a scratch is formed in the circumferential direction
i of the workpiece W. As opposed to this, however, as shown
3 . by the broken lines, if a scratch C is formed in the
radial direction of the workpiece W, it will cover the
majority of the extremely small width bit area B and
therefore bit error will occur. Therefore, in cleaning
where scratches are formed in the radial direction of the
workpiece W like with the above cleaning apparatus of the
related art, bit errors frequently occur in the magnetic
disk etc. after cleaning. In particular, the bit error
was remarkable in cleaning of high density magnetic disks

endangering their very usefulness.

I
et

Some of the cleaning apparatuses of the related art,

".‘.mmmmﬂﬁh-w\'ﬁviw R



Sonme of the cleaning apparatuses of the related art,

-4- . . however, such as wth the cl eani ng apparatus of Japanese

Pat ent Lai d- Open No. 9-69502, drive one of the chucks 100 to rotate
to make the workpiece Wturn at a high speed and t hereby inproves
the efficiency of the cleaning work. 5 7 fn~such an apparatus as wel |,

however, if the roller 102 of the chuck 100 driven to rotate
abrades, the friRQWe¥RE, such ag githcthecheaphRIpdPPREALUST OLoiEREREEE

the roller 102 patent adh dbGpaR DI e6C6¥bb ! | abeveeduecdraptet BRuEKES1bBE
danger of the roller 201 spinning on its own and the 10 wor kpi ece W no
| onger being turtedrotate to make IRAMRYCrKPigeE WNVENT| @bl a high speedThe

t i tiol t lve t b . I d h
1< obj ect o prif dnerere pagpves e (ftfaiency ol eRnci et indorRRece
Wto be rogated Bl dhich al HPpoPLEEs 95 Wel ONOhoREVEE, O £t tH&rSI‘@Q%e%OQhe

out er and inner circunferences of the workpiece to be cleane
by a sinple struf tke vthuekit190 odxEvem ©d rotabeiabrades, thechuhctipnahd

furth bl he. avoi d f h in th i al di ign.
b e A e ng RAEIGRe at eenthet fe AL roLIRECHDED,
provides a cl eanind) BROAWGEKSI SO i WEEL Bé reduced| gaat thereeishugk

menbers for chucking the peripher{ of a .. disk shaped workpiece; a
chuck rotation rAaEer o fighe roller gl ngpimniRgsen ohks opwWhhendhtbe

menbers rgf at e; A hﬁa§ r r in a state in contact
wth a £ suvr??%]g‘gl%?e t%engvor p?%%eyégngs{l?%ggabe a radial direction
of the workpi ece; andSUMMARK OF OfRE | INVERT D@ sm f or maki ng the rod

shaped brush rotate ahout a shaft, thereof; t he chuck nenbers being
formed of a material W&IRESEED 1nveRtirnprasBrde okpstahte &he abarghn

orooiurtn o EEPEIGREIAN B0 Lo o1 Sapeel el huek FeoeRdfgi "o

apparatus which enables a workpiece W to be rotated at

15 high speed for a long period of time, enables the outer
and inner circumferences of the workpiece to be cleaned
by a simple structure without provision of a special
mechanism, and further enables the avoidance of scratches
in the radial direction.

20 To achieve the above object, the aspect of the
invention provides a cleaning apparatus comprises: at
least three chuck members for chucking the periphery of a
disk shaped workpiece; a chuck rotation mechanism for
making at least one of the chuck members rotate; a rod

25 shaped brush arranged in a state in contact with a
surface of the workpiece so as to face a radial direction
of the workpiece; and a brush rotation mechanism for
making the rod shaped brush rotate about a shaft thereof;
the chuck members being formed of a material having a

30 high abrasion resistance and a high frictional
coefficient and the surface of the chuck members being
formed with circumferential grooves for engagement with

the periphery of the workpiece.



t he perrphery of the workpiece.

-5- Due to this configuration, when the chuck rotation
nechanlsnrls used to make at | east one of the chuck menbers rotate,

t he wor kpi ece engaged at its periphery with the circunferenti al
grooves of the at Ieast three chuck freRbers turns In thrs state, the
brush rotation € nrls used to, make t gg ﬁﬁe %sh rotate
about a shaft thereofD?% iscFenfiigyraFitRe ¥ ?Pa ptegdon

wor kpi ece. mechanis {5Ch§edq! 69 ﬁgﬁergﬁaléggﬁloﬁQGGQ QﬁetEﬁuEﬂUCk 10

menbers by the chuck rotation mechanism it is possible to make the
wor kpi ece rot at emembersi pptapeedthe workpiece gngaped atnétssperépheeychuck
menbers are formned by .__a pmaterjal havin a high. frictiona
Cooff1 i ant, tnavitn ene cirelpPBrehtfal BEbR%CE BETEnp nf 1RRRE three
transmttes to lShuck tHEmWOF&PtEERs WM tﬂoréhlshstweékptﬁéebﬁhsapraﬁatmohhe
circunferential grooves. Further, since the chuck nenbers have

a high abnechamismsistaped, to makeothe sedashapednbpushunptatene

oL e Ut Cr el ROIESRLDE, EAUGHATEEISghiflor cndOBhpthct! 1P

Further, since tde tlos-wdbeBeitedelish contacting the surface of the
workplece facing the radial direction of t he wor kpi ece rotates about
a shaft of the brush,BY hER@reasing t%enﬁogeta%ﬁlngpeﬁdtﬂé EBGi ghugkrecti on

3;thh: hld% “DG&ngras|%¥l$%%|%h%%%gfgﬁgggggﬁﬁeeﬁ %feg?OQ% gg%g%ga
sooner or | ater.tdhealed otlee w¢mkp$@e¢tr@tatheatnaenighnsﬁéed provi des a
glgangglgggarﬁtrzngn$§&€$é§ t &gfagiﬁgeoéhe chuckcﬂéﬁggigrggélggr 280%58
a material having a high frictional coefficient, the
rotation of the chuck members is reliably transmitted to
15 the workpiece Without the workpiece slipping in the
circumferential grooves.

Further, since the chuck members have a high
abrasion resistance, the amount of abrasion per unit time
of the circumferential grooves of the chuck members in

20 contact with the periphery of the workpiece is extremely
small.

Further, since the rod-shaped brush contacting the
surface of the workpiece facing the radial direction of
the workpiece rotates about a shaft of the brush, there

25 is no scratching in the radial direction of the
workpiece.

Even a chuck member made of a material with a .high
abrasion resistance, however, is liable to be abraded
sooner or later. Therefore, the aspect of the invention

30 provides a cleaning apparatus, wherein a plurality of
circumferential grooves are provided in longitudinal
directions of the chuck members.

By this configuration, when the circumferential



directions of the chuck nenbers. By this configuration, when the

ci rcunferenti al ' - 6-

grooves are abraded a predeterm ned anmount during use of t he chuck
menber, it is possible to nake the periphery of t he wor kpi ece engage
wi th ot her nonabraded circunferential °grooves. 5 To

contribute to the i nprovenent, of 'the qger tin rate qQf the cleaning

appar at us as expTERNERS adbFeaP¥aded a pre ﬁﬁﬁgmﬁ%ﬁﬂe?EOEHBugﬁrBEgnﬂéé 8f a

material having gnhdi @uck memb&P] ast Oﬂsrﬁééﬂ@ﬂéeté‘“ﬂaf&ég’@hérb@ﬁ:'&?ﬂé%y £
coefficient. As one exanp1e, t he chuck nenbers are forned Tro 18
pol yur et hane fodrhe workpiece efgagéew]ithhethmerenohabraded nenbers driven

by the chuck ro chani s the nore reliably and the

at ion,
hi gher the speed the ??%?Q%%fcgﬁoﬁge dtated. Therefore, the chuck
rotation rechani sm nek@scahtrPbutdetsheed dmprovameRer §£rehat Sperating

Further, the rod-shaped brush should rotate while in ] contact with
the surface of tFRteuRkpikeccleanime apparatesaapl expliatneddabovupedtheush

has a plurality [ O] i on its surface, for by.an elastic
materi o 50 Y SHuck nenndkQ) SRGI%NIhadS SHTL AR LA AT RV B8, § BTHHS
of the rod-shapesbrasisin etesisCandy DoMtBLIh tHei StHdREL coefficPénthens

wor kpi ece while rotating and thereby reliably cl ean the surface_ of
t he wor kpi ece. one examplertheeghuck memhers asQnfrened fremrod- shaped

brush, 25 they -é%ﬁgﬁ% h is a flocked brush. By this
configuration a vwg#% t he f@% ed brush contact the surface of the

wor kpi ece whi | e rot atFurtleewd, the mordetlebychwedk aidnbet €adr i ven sbyf Bke of
t he wor kpi ece. The abqve rod-shaEed brush rotates about a shaft

30 thereof, BEMNGThiOGIChIRCHRMMY ekt MPTe FokkaPhyigrd the axjal
direction. ThergfiQfifor e MRSt U@ IBSIRNESMNbe rotated. Therefore,

the chuck rotation mechanism makes all of the chuck
15 members rotate.

Further, the rod-shaped brush should rotate while in
contact with the surface of the workpiece. As one
example, the rod-shaped brush has a plurality of
projections on its surface formed by an elastic material.

20 By this configuration, the plurality of projections
of the rod-shaped brush elastically contact the surface
of the workpiece while rotating and thereby reliably
clean the surface of the workpiece.

Further, as another example of the rod-shaped brush,

25 the rod-shaped brush is a flocked brush.

By this configuration as well, the flocked brush
contact the surface of the workpiece while rotating and
thereby reliably clean the surface of the workpiece. |

The above rod-shaped brush rotates about a shaft

30 thereof, but this does not exclude making it rock in its
axial direction. Therefore, the brush rotation mechanism
makes the rod-shaped brush rotate about a shaft thereof

and makes the rod-shaped brush rock back and forth so



makes the rod-shaped brush rotate about a shaft thereof and makes the
r od- shaped brush rock back and forth so :

-7- that part of the rod-shaped brush swings out to at |east
the outer circunference side of the wor kpi_eCﬁ._ Due to this
configuration, the part of the rod- shaped brush sw nging out due to

the rocking actign of 5 t he rod-shaped_hrush cleans at |east the outer
ci rcunf erence oftokfan‘é Wfkpci’%c&’e r°d'shhgpedb%‘b%‘|d?‘ﬁbngﬁ ?Hlé gﬁ%t EB@SEf
the rocking speethdfouter citd@nfefesbapefadrsshih8owE¥Rpicsslatches are
liable to be formed in the radial direction of the surface of the 10

wor kpi ece. Ther ef or e, Duthet g pidetls ofon Higunat bdni hehe ggart of thehapdd brush

is set to be slo t han t he rotational speed of 1he workpiece_so
that the point o%/ﬁ%%%‘?g% v sw1ng%ngh%u’?0%1_1%h%%e.ﬁh%rﬁgﬁ%wghagggggp?ftO
the workpice drgws rod-shaped@brush éheansbst anéast| vhei sauaterenti al

direction of 15 t he wor kpi ece. Due to this configuration,

scratches formedircumkerence of e cworfpieee wor kpi ece draw a path in the

circunferential direcgt] h ' . r
wor kpi eces are donut ?és%é%ggﬁ%r%%%ﬂ%ﬁit%%n%%%h%i g‘%ﬂ#ﬁe?%%ggg?ft he
wor kpi ece i s a dimmitrod-shaped Hempesh dilsdwenslr | hechdticle s odaéi DDabEEhBsi Ban

makes t he rod- shaped brush rock back and forth so that a rear end
of the rod- shapdPTReENBWFRRstadtat Airrehigrrof the surfagarefchbe side

of [1he VOrgp! ecqigiitb fled NAtndrdfOil, Zohe sp&ld O 1OEIRG-gpapRd PEysh

SW ngs out to the Inner cl rcunference si prece.

Due to this confshpaped imysh hiss meterteibe wliewencehan the obtatibomsl kpi ece
5, cheaned by the eor POl U005 so that LR LD REAE SHL
| ner clr cunf er &lie? rod-shdfed ry$H kpi @f erdSp&dar ey *berbiont &Pgwef

a path in the substantially circumferential direction of
15 the workpiece.

Due to this configuration, scratches formed in the
surface of the workpiece draw a path in the
circumferential direction of the workpiece.

Further, some workpieces are donut-shaped form like

20 magnetic disks. Therefore, the workpiece is a donut-
shaped disk and the brush rotation mechanism makes the
rod-shaped brush rock back and forth so that a rear end
of the rod-shaped brush swings out to the outer
circumference side of the workpiece and so that a front

25 end of the rod-shaped brush swings out to the inner
circumference side of the workpiece.

Due to this configuration, the outer circumference
of the workpiece is cleaned by the rear end of the rod-
shaped brush swinging out to the outer circumferenée side

30 of the donut-shaped workpiece and the inner circumference
of the workpiece is cleaned by the front end of the rod-
shaped brush swinging out to the inner circumference side

of the workpiece.




shaped brush swinging out to the inner circunference side of the

wor kpi ece. - 8- BRI EF
DESCRI PTI ON OF THE DRAW NGS The above and ot her objects,
features, and advant ages of the presepgt_invention will becone nore
readily apparent fromthe follow ng descriptfon of 5 presently
preferred enbodi ment K conjunction wth the
acconpanyi ng drawi ng?fi#ﬁ%@%i% 69 'ﬁﬂEF RAWINGE o partially cut away
side view of a TH CRTDVE DS Eh &l @Eﬁ@édsrlgfé@tarés;SthHbOdl nment of
t he present invention; 10 FIG 2 1s a sectional view of a

chuck nmenber; advantages @i tlse |Br%36p1ét speventiéon Wil bf begemet meseof

o engert o o BUSE AP HOAROE Eron s, sobpafEpdabEiByleR b7 Vv

5is a plan vi emnﬁésémﬁtpﬁ@f@fr@@g@w@@mwﬁs of theaigeéhtobnatskefikin
rotational mechani smand gears of a chuck nenber; FIG 6

is a side view dFOn YRk kom gkt the; accompanying @rawingss infwhih€hyi ew of
the state of arrange 2 f e u FIG 8
r@g& P is & dP@ gyo$39 QWQ§ %ge iew of a

is a partially cut away partial Yri€iQre?of a
rocki ng portion;cleaning appafﬂtﬁsSh¢cbﬁdph@ntwi&mfbfsthembodkmégtpOftthé;

FIG 10 is a sectional, view of  the state of 25 det achnent of the chuck
menbers and rod-RIRFRIH pruEgRision; FIG 11 is a sectional view of
the statg@f a “eé'fsdéséﬁe@ﬂé%ﬂrwfﬁdof’yatéﬁuéi?%% mBERbErs;

FIG 12 is a sectional view of the state of cleaning a nagnetic

di sk; 30 FIGFIRB. i3 5 2 deenspaciive eiaw ad £ tlie cohabet o Hf
arrangement of three chuck members;

FIG. 4 is a sectional view of the mounting structure
of movable chuck members;

15 FIG. 5 is a plan view of the state of engagement of
a gear of a chuck rotational mechanism and gears of a
chuck member;

FIG. 6 is a side view of a rod-shaped brush;
FIG. 7 is a front view of the state of arrangement

20 of the rod-shaped brush;

FIG. 8 is a partially cut away partial side view of
the structure of a rocking portion; -

FIG. 9 is a plan view of the rocking portion;

FIG. 10 is a sectional view of the state of

25 detachment of the chuck members and rod-shaped brushes;

FIG. 11 is a sectional view of the state of a
magnetic disk being gripped by the chuck members;

FIG. 12 is a sectional view of the state of cleaning
of a magnetic disk;

30 - FIG. 13 is a side view of the state of contact of
bumps of the rod-shaped brush and a magnetic disk;

FIG. 14 is a schematic side view of the cleaning

operation of the outer circumference and inner




bunps of the rod-shaped brush and a nagnetic disk; FIG 14 is a
scherati ¢ side view of the cleaning operation of the outer
circunference and inner _ -9-
circunference of the magnetic disk by the bupps; FIG 15 is a
sectional view of the state of cleaning ~ “at new circunferenti al

gr ooves; . FIG 16 is | an view of _.a xanpl e of a cleaning 5
appar at us of thé:ld:rqué‘l’ged:r nce 'of e magngldc 1‘%1%%%&3’2%&%16‘1‘%3”% ew al ong

the line A-A of FId)] G5 45 a sectional ¥idw d8 Eﬁeasﬁﬁﬁéggfaélgéﬁthf

the state of abrasion of the groove of a roller; an

FIG 19 is a pl &t wesyafraymferantigfl agnoeiss and the direction of
formation of scratch%%G 6 i DESCRI PTI OF THE:EREF RRE .

EMBCDI MENTS BADWS AR ST 130 FERME ORHRTINIRT! be

expl ai ned 5u t h ragfpRirensss (oF e P Maset ;15 FIG 1 is a partially
cut away side view of a . Ccleaning apparatus according to a first
embodi ment of the  FIG. driesdhta ispadanal view along the kimevAth ¢£G 1,
t he cl eani ng apg?reat yss.of this enbodi nent is conprised of three
chuck menbers 1-1t0 13 20 for chucking the periphery of a

donut - shaped wor kpi e®IG. 18 is d hictional reEighetdf theksttd shusrasion
rotation nechani sm 2 for_driving the rotation of all of the chuck

nmenbers 1-1 of the grpove of @ goll@risilskd brushes 3-1 and 3-2 able to
rotatabl ggi n contact p#id h A 8 of ¢ 25 he
Md, 1@h%sPQP?ﬂbC Cblé%“ﬂf:?gﬁ;Q£fg% c#%%?gﬁrﬁﬁéaand

magnetic disk W a brush rotation anism
rod- shaped br usttbe 8itreatdod 2fr doatmmtdhautof scratdafds thereof; and

nozzles 5-1 and 5-2 wat er on the upper and | ower

surfaces of the rragnbr%irsg?{&rp%lorﬁgi llirT‘%F W@Wﬂwhﬁ@%ui It into an

appar at us Below, embodiments of the present invention will be
explained with reference to the drawings.

15 FIG. 1 is a partially cut away side view of a
cleaning apparatus according to a first embodiment of the
present invention.

As shown in FIG. 1, the cleaning apparatus of this
embodiment is comprised of three chuck members 1-1 to 1-3

20 for chucking the periphery of a donut-shaped workpiece,
that is, a magnetic disk W; a chuck rotation mechanism 2
for driving the rotation of all of the chuck members 1-1
to 1-3; a pair of rod-shaped brushes 3-1 and 3-2 able to
rotatable in contact with the upper and lower surfaces.of

25 the magnetic disk W; a brush rotation mechanism 4 for
making the rod-shaped brushes 3-1 and 3-2 rotate about
shafts thereof; and nozzles 5-1 and 5-2 for spraying pure
water on the upper and lower surfaces of the magnetic
disk W. These mechanisms are built into an apparatus

30 housing 10.

Each of the chuck members 1-1 to 1-3, as shown in
FIG. 2, is constructed with a roller 12 affixed to a

stainless steel shaft 11 and with a gear 13 affixed to



30 housi ng 10. Each of the chuck nmenbers 1-1 to 1-3, as-

shown i n- FIG 2, is constructed with a roller 12 affixed to a
stainless steel shaft 11 and with a gear 13 affixed to

- 10 - the | ower end of the sha.ft_l]0 _ ' The roller 12 is
formed in a cylindrical shape by p&lyurethane foam of a hardness 40
havi ng pliabili high r asi sistance, and a high frictiona
5 coefficiet%? iﬂgeﬁigﬁgté? Bﬁgt§§5?§|?§f 12 is set to about 1/3

of the dianeter of tfRenagbiéicigdi $k ¥oérmed in a cylSndrizalolshapel by s
provided on its surface with ive circunferential grqoves 14 at

f
predeternmined Polyureihepgafeamnofhe hargressi A8 PaVias: Podabi life r & | er
12.10 The Chi?ﬂ?%ﬁfggibﬁlrgéggggﬁﬁéfTﬁéaggohi ﬂ9§9§E%ﬁ%P%?Ih the

outer periphery o € nmagnetic r oov h [err] is
set to be5substestffiityentualfhtodibmetbrchiiecthe rollerofl2t lies medndio c di sk

W The sectional, shape , of the grqove Is made substantially
sem circul ar naf%ﬂ?ﬁglﬁgtﬂftFEg1§1ameEﬁFv8foFﬁFh@aSHF Fcpgﬁﬁﬁh@Fy of the

magnetic di sk W Such a roI?S?eléhigePEBUEHFHEEﬁeﬁ%slsﬁr%%c%'%ﬁt§§ shown
I n FIG 3, are set on the top surTace of a hol di ng chanber
10a of the chuckivetairoumfrerénhisin @grabvéd0[ldr af prredetairmined about a

center axis L apd,_are supported rotatably by 20 bearings, 15. e _chuck
menmber 1-1 home%%Fngaiﬁu ?eﬁﬁgoi?ng1%Udg§a¥o%éﬁ§5Fé°Pt0%0%95 EBJ Erfggmard
or retragged 'nTﬁ@?circumfeQéﬁEEélQQrQBvEQelqeaEérfé&'%n?agement with FIG
4 is a sectional view of the nounting structure of the chuck nenber

1-1. 25 the euben periplery, ofhthehmapnatiptedisk] W.s Thet groove

rotatably on 2 gLagere 18 aLbpnosthat slbgchREi 9919 i1 to tneUdiess
of the magnetic disk W. The sectional shape of the groove
is made substantially semicircular matching with the

15 curve of the outer periphery of the magnetic disk W.

These three chuck members 1-1 to 1-3, as shown in
FIG. 3, are set on the top surface of a holding chamber
10a of the chuck rotation mechanism 2 at 120° intervals
about a center axis L and are supported rotatably by

20 bearings 15. The chuck member 1-1 however is mounted so
as to enable it to be moved forward or retracted in the
direction of the center axis L.

FIG. 4 is a sectional view of the mounting structure
of the chuck member 1-1.

25 As shown in FIG. 4, the chuck member 1-1 is set
rotatably on a slider 16 arranged at the inside of the
holding chamber 10a through the bearing 15.

The slider 16 has projections 1l6a, l16a engaging with
a pair of elongated holes 10b, 10b formed toward the

30 center axis L direction in the top surface of the holding
chamber 10a. The wide portions 16b, 16b of the top ends
of the projections 16a, l6a engage with the elongated
holes 10b, 10b.



The slider 16 has projections 16a, 16a engaging with a pair of

el ongated hol es 10b, 10b forned toward the 30 center axis L direction
in the top surface of the hol ding chanber 10a. The wi de portions _
16b, 16b of the top ends of the prgjﬁitLpns 16a, 16a engage with the
el ongat ed hol es 10b, 10b. Further, the slider

16 is forned at its surfac i1th roj,ectio 6d_havi ng a
fengfe gcrew116c. t¥ﬁ£éﬂ§rﬁfﬁy?rﬁ$%ésﬁﬁl¥% Shﬁ?ﬁ?ﬁ% %ﬁaﬁgﬁr QBE?mfurther
is af f i xethrf a0 ofi th dPridect16h €1 68 ey lfg Asréhsls h@ék?wt %gc.

o]

The male screw 17a is screwed into the female screw 16¢ _ _
slider 16. At the ingide qfjthe fyokdinnchambem| B0acr fwrtiiary oiate in

the forward dir j s t . 1 he r . J-11s ved
to approach the%g%frﬁ%é)?xi S i_ﬂgllfgilgﬂ%ﬁleﬁ&l]oa %%Iéo@a%%?elcﬂ%o?% Jl_%f) ?f&ﬁg her
with the oider The Malersdraw 17a is tderdmdd [CtEWH af éivd Pé eséPelr N6

reverse directio?, Hpe . chuck nenber 1-1 is noved away fronlthe.
center axis L. ©F the slideydibg chuck rotation mechanism 2 for driving

t he rotation iRy - o. - shown, 15.
INFIG 1 and G s oHhet, U SRR i sgré”aﬁ?x’é‘gt%?th%
upper end of th&hshdforwairdfditdectimmoby?the motr:)r Fﬂe, gngeé cﬂ?;d::Lls mfﬁib%t ongd
at the center of gears 13 o the three chuck nmenbers 1-1 to 1-3 an
engages Wi th théf“q 1s m %“Lé:cbéé?psr%% e (PRS2 dr i 34 R tHee not or
20 to 2010 nekelohRaaRd hA & Ald %o&éﬁéih%?mﬁdﬁ@rﬂi]dért%sfl{%é making

rotate in the sane direction at the sane speed.
hand, as shown therimglel sares rljd rotate ishdphed devestss Birecnibrd, 2ties e

orTan9ed Lo OB penpe 0 s SAAE 90 bl T e e
proj ections. Such a chuck rotation mechanism 2 for driving the
rotation of the three chuck members 1-1 to 1-3, as shown
15 in FIG. 1 and FIG. 5, has a motor 20 and a gear 22
affixed to the upper end of the shaft 21 of the motor 20.
The gear 22 is positioned at the center of gears 13 of
the three chuck members 1-1 to 1-3 and engages with the
three gears 13. Due to this, by driving the motor 20 to
20 make the gear 22 rotate, the chuck members 1-1 to 1-3
rotate in the same direction at the same speed.

On the other hand, as shown in Fig. 1, the rod-
shaped brushes 3-1 and 3-2 are arranged to face the
radial direction of the magnetic disk W and are provided

25 on their surfaces with a large number of bumps 30 as
érojections.

FIG. 6 is a side view of the rod-shaped brush 3-1
(3-2).

The rod-shaped brush 3-1 (3-2) is constructed with a

30 sponge 32 attached and affixed to the front end of a
shaft 31. The length S1 of the sponge 32 is set to be
longer than the distance between the outer circumference

Wl and the inner circumference W2 of the magnetic disk W.



FIG 6 is a side view of the rod-shaped brush 3-1 (3-2).

The rod-shaped brush 3-1 (3-2) is constructed with a 30 sponge 32

attached and affixed to the front end of a shaft 31. The length S1 of
the sponge 32 is set to be | onger thﬁ? t he di stance between the outer
ci rcunference WL and the inner circu grence W2 of the magnetic disk

W _ . - - . Furth
t he di aneters and hei%‘}ﬁtheolf’ ttrpe b‘ilfrﬁﬂe%%rs an&%l%Jr%hE%tofotﬁenml@B h%
| arge nunber of ditesethw®dst I each. RrEafds s (G EhiésacBumpst BO
sponge 32 in a zig-zag pattern at 2 mmintervals. 5 The

shafts 31 of th@%(ﬁ%‘b&%@%r%e‘@l@qc%rﬁf Fhe spongeod2thpsa zig-zag )
construction, aq:h%% horizontally to the brus
rotation machanl cf&la%m]lm%?el I"Tear ends are rotatably attached to
the front 5 sur fiee safte 3busi nthetarad-dhupdd Ustuslpéat 300 agghanpsm

10 4 through be ri.ngs 40. Note that_as shown in FIG 7, seen
fromthe front, £ this t%srti}a—‘%iﬁéﬁbd &t @PWR A FIG ¢ shgekREendhat its

axis is szqﬁﬁyg] tq, t r ped
brush 3-1. Due to th| S, l}ﬁbﬁpﬁgf'e?)&hgﬂ}égoéﬂ?cﬁﬁéé? x%:b{rg £ j('?;&n%ll sides .
of the sponges Thei3? na‘an r&ndsth:mﬂm&}ihﬂsheﬁ:tached ﬂa]tlaé\dfﬁeﬂtare kept

frominterfering w heac th when the _bumps 30-2, 30-2 enter
into the cent er% ft the %%%n"@u%f dihec Biusth grlal kon (erChaRhsn

end of the rod- 4 througﬁhmllﬂg%shl(}’s 2 projects out sonmewhat conpared with
the 20 front end of the rod-shaped brush 3-1. . The brush

rotation mechani sm 4 Noge gdwats afl shewvmd2n FIG. Taf f&ieea‘d fron hehe efrorends of
t he shafts 31 oft

Speci fically, rdg-%htal?eedn&r&%ha%e%f %ri}g:e]ésa@%%je =5 tsh tha.r%%?ﬁ}gfé 193{3%23
of the housing éifl Sthlelmﬁttl S aheatiopht! ®f the axie CEY RId1H0. 968"
42. The gear 42bengage§£y1ﬂ&él%o this, the bumps 30-2, 30-2 of the front
15 end sides of the sponges 32, 32 of the rod-shaped brushes
3-1 and 3-2 are kept from interfering with each other
when the bumps 30-2, 30-2 enter into the center hole of
the magnetic disk W. Therefore, the front end of the rod-
shaped brush 3-2 projects out somewhat compared with the
20 front end of the rod-shaped brush 3-1.
The brush rotation mechanism 4 has gears 41 and 42
affixed to the rear ends of the shafts 31 of the rod-
shaped brushes 3-1 and 3-2 and a motor 43.
Specifically, a shaft of the motor 43 affixed to the
25 bottom surface of the housing 4a is directly connected to
the center of the gear 42. The gear 42 engages with the
gear 41. |
Due to this, by driving the motor 43, the rod-shaped
brushes 3-1 and 3-2 rotate in opposite directions from
30 each other along with the gears 41 and 42.
Further, the brush rotation mechanism 4 has a
rocking portion 6 which makes the rod-shaped brushes 3-1

and 3-2 rock in the radial direction of the magnetic disk



gear 41. Due to this, by driving the notor 43, the rod-shaped
brushes 3-1 and 3-2 rotate in opposite directions from 30 each ot her
along with the gears 41 and 42. Further, the brush rotation
mechani sm 4 has a rocking portion 6 m&%ch makes the rod-shaped
brushes 3-1 and 3-2 rock in the radiat“direction of the magnetic disk

- 13 - Wto nake the rear ends, of sponges 3 wing out to

the outer circulf &Ceme&enths Feak&rds @tl B:jnq)fsgcﬂ'@es 37 %ﬁ%?‘%t?‘& dFek w
and make the fr gl gﬁ%ﬂfcitﬂ&nﬁﬁ%ﬁ% A side (UM NEL@Ute) Qof hend nner
circunference W2 side. 5 FIG 8 is a partially cut away parti al

si de vi ew of magneittie stirske furand make thee kimppendorD, thdisporgas 32 s
a pl an vi ew of tQF 1, a slider 44

sane. . . As_. shown in, FI|
's attached to SHERT OUt [ (dif ﬁrﬂ?%fcﬁm‘?rﬁb‘el& SI;gée’sl i der 44
engages wig h 10 apRy.! g4 Afd iﬁiﬁGEiCHlbllay Rhatt favdy Bhafian diddaprewisped

fromthe side. The housing 4a is made abl'e to nove al ong the rail 45.
Further, as showhe stRugtw@eamf Rl mcking qkeii@p 6, while BiGacheistd
t he back surface,of the ha it@% 4a. The 15 front end of a lever 61 is
connect ed rot at KA %é’#sa SaM€-3in 62 to the bracket 60.

Further, the rear en@sofshdim lieveridl 1,5 £HMISred4 is atftﬁc&i@d)lwotﬁh@.
circular plate 64 affixed to the shaft of a notor 63 affixed on the

platform 70.  bottom sigsewf itdw Ihpusaing rid Thel Diider 44wengares with
connect eclot ot h% ?c'ariﬁ.u'ﬁjr a@lﬂg{eecfs%nt q %ﬁ%ﬂ:@oﬁ:\ WCﬁ%f"tar? L-shape viewed

from the side. The housing 4a is made able to move along
the rail 45.

Further, as shown in FIG. 8 and FIG. 9, a bracket 60
is attached to the back surface of the housing 4a. The

15 front end of a lever 61 is connected rotatably through a
pin 62 to the bracket 60.

Further, the rear end of the lever 61 is connected
rotatably to a circular plate 64 affixed to the shaft of
a motor 63 affixed on the platform 70.

J. Specifically, the rear end of the lever 61 is
connected to the circular plate 64 through a pin 65 at al
position exactly 2 mm off from the center of rotation 2
of the circular plate 64.

Due to this, by driving the motor 63, the circular
plate 64 rotates and the rear end of the lever 61 turns
drawing a circle of a diameter of 4 mm. As a result, the
housing 4a as a whole moves back and forth over a
distance of 4 mm and the rod-shaped brushes 3-1 and 3-2
move rocking over a distance of 4 mm.

The platform 70 on which the brush rotation

y mechanism 4 is placed, as shown in FIG. 1, is designed to

R slide in an elevating housing 7a.

\ . . .
% That is, a slider 71 is attached to the bottom side



position exactly 2 mmoff fromthe center of rotation P of the
circul ar: pl ate 64. Due to this, by driving the notor 63, the
-circul ar plate 64 rotates and the rear end of the |lever 61 turns
drawing a circle of a dianeter of 4 nm As % result, the housi ng 4a
as a whol e noves back and forth over a ~ 14 distance of 4 nmand the

r od- shaped brushes 3-1 and_ 3-2 nove rggk%fg,over a di stapce of 4.mm

The pl at f or m 7CHERMIRIPEERI® 180 Fof 3115 12 cRRARERIAWEERpRaEREL as

shown in FIG Do i@t 6h tthe botSbh(Surfadl SECVREI 89ePHEHHI 72
That is, a slider 71 is attached to the bottom side

- 14 - hofusimeg plaat fThen GonThend | oflea Pistenengdgéd ofta a rai

72 attached to the bott surface of the glevatin housi ng 7a, The
front end of a‘iﬂ%'ﬁ%? gic?a#%ffecg 1_"° the 1:’3‘/71’%‘%‘?97':5%?%@fﬁagbnghgoﬁlﬁ%?_ﬂe
of the elpvating hyiddithe®ted & tife CRARLCEEHFIO IBSrEEGR SHI EREE portion

of the pl at f orm 70. Due to this, by making the piston
rod 73 of the platfomy|lhder 7 extend and retract, brush rotation

nmechani sm 4 i des al.ong t.he rail 72 along wth e.platform70 to
10 enabl e the spé#‘}‘beegt%g:}b]f ‘H‘Peyr%%f?h%pgae b?%%?‘n%% 5&? Z\Edo‘% ths 3-2 to
contact wth argydeideh 7 ramdie amppererdlct PVSFush rotatibh aeeshghishes

magnetic disk W_ The ejevatiqgmgousjng 7a is sugported by a
jack 8. sHiides along hewelhr&Z pbendadith the pbahierme7qsto

surface f th vat,i ' CES .10, ron rear
sides i ﬁl | G %n%kﬁh%sﬂg{ég Iglbocfg? gsgn%%gctgaf UE[{@ P&\}m’ %lh&é]%?lgr%%h%% o%i %e%qat t he
side surfaces 2 (turdacesct with ard fdotdclntrsmathsi dgset Nafdl G owgr of

t he apparat us housinqllo. 20 Due to this, by using the jack

8 to el evate oSWfigses of the magnetic disk W.
The élevating housing 7a is supported by a jack 8.

Sliders, not shown, are provided at the both side

15 surfaces of the elevating housing 7a (surfaces of the
front and rear sides in FIG. 1). These sliders engage
with rails 80 provided at the side surfaces 1l0c (surfaces
of front and rear sides in FIG. 1) of the apparatus
housing 10.

20 Due to this, by using thé jack 8 to elevate or lower
the elevating housing 7a, it is possible to adjust the
position of the rod-shaped brushes 3-1 and 3-2 in the |
vertical direction.

Note that the nozzles 5-1 and 5-2 are connected to a

25 pump, not shown, through tubes 50. Pure water from the
pump is sprayed onto the upper and lower surfaces of the
magnetic disk W.

Next, an explanation will be given of an example of
use of the cleaning apparatus of this embodiment.

30 In general, on the grinding or polishing line of
workpieces, the workpieces are processed by a grinding or
polishing step, cleaning step, and drying step, in that

order.



the el evating housing 7a, it is possible to adjust the position of

t he rod-shaped brushes 3-1 and 3-2 in the vertical direction.

Note that the nozzles 5-1 and 5-2 are connected to a 25 punp, not shown,
t hrough tubes 50. Pure water fromthe Eurrp I's sprayed onto the upper
and | ower surfaces of the magnetic gi d Next, an

expl anation w || en of an g of the cleaning
apBar atus of this enﬁ*ﬁﬁ%rﬂn P TR fort "I”n”geth%r%ﬂ've%n Eh@@r?ﬁﬁ?n@for

polishing line qfse of tWOTKRIACAYy dpiaMDrldi SF8h B CeRbOGERSRE BY fhe
grindi ng or pol i shing step, cleaning step, and drying step, In that
or der. cleaning step of the above work line. - Her e,

I ti [ f .th se pf the cl n|n
Sbpar atus of thi's entdafneasietn T FL ) Loy the Fabt HFrE SRvELwor k
li ne. 5 theFinotlor aS7 SPWhdd R Guid. irt heevedt o SES M kd 2L 10é c1'§uck

the notor 17 is made to turn in reverse to nake the chuck menber 1-1
nmove away from fekaghtler]l Bave laWaied G thgy center axhe blé&@ﬂ Fba 73)of

haped. b
32 08 the ol eval stor ki Bor the, el (YT TEPRGEOICEIE Gt £

FIG 11, when athebatodvghdbed brushes PHNGER P |'t$che!ﬂlém@]3@¢?a@1ﬁj¢5k W
makes the outer . perlphery of the magnetic disk Wengage with the

t opnost &QQﬁHWkréhﬁ%ﬁegrooves 14 of the rollers 12 in the chuck

menber s and 1-3, ygy% 7 e 7 de to

turn in t]rr?(za forward direction to‘ﬁ‘r 1%19%{1%. ﬁ’ rm{é}{]u%krgn%%e?hi ‘J{acl ose to

t he center axisdaraiydnmake pgdid shed magraininstdisk duinetkey otve oddeengage

with the outer perlg?ﬁ#éaof t he magnetic_disk Wso, as to support t he
e

magnetic di sk WPEFiPhes Araned i Bkl @rgmpe Widhidhe tommest
1-3. At this ti@rdub@ st P Yovksl 16 of the rollers 12 in the chuck

members 1-2 and 1-3, the male screw 17a of the motor 17

15 is made to turn in the forward direction to bring the
chuck member 1-1 close to the center axis L and make the
topmost circular grooves 14 engage with the outer
periphery of the magnetic disk W so as to support the
magnetic disk W at three points by the three chuck

20 members 1-1 to 1-3. At this time, the chuck member 1-1 is
made to stop at a position where a slight pressing force
is applied to the magnetic disk W.

Next, as shown in FIG. 12, when the robot arm 9

releases the magnetic disk W and is pulled away, the

25 cylinder 7 is driven substantially simultaneously to
extend the piston rod 73 and move the'rod-shaped brushes
3-1 and 3-2 to the magnetic disk W side. This being done,
the sponges 32 of the rod-shaped brushes 3-1 and 3~2 move
in the direction of the center of the magnetic disk W

30 while contacting the upper and lower surfaces of the
magnetic disk W, so the cylinder 7 stops being driven
when the sponges 32 of the rod-shaped brushes 3-1 and 3-2

contact the entire distance from the outer circumference



made to stop at a position where a slight pressing force s applied

to the magnetic disk W Next, as shown in FIG 12, when the
robot arm 9 rel eases the nmagnetic disk Wand is pulled away, the 25
cylinder 7 is driven substantially sinul[@QEPQ§ly to extend the
pi ston rod 73 and nove the rod-shaped brus 3-1 and 3-2 to t he

magneti c di sk |de This bein ges 32, of

d
r od- shaped br udlest%-40e PRe5 ggggferencg %hgfdgg P?gﬂegﬁctﬂéséveer

of the magnetic di sk;Wiis swhtép €08t @RGERIMENBe¥BPE1208 hovehpnauihaces
of the magnetic disk W so the cylinder 7 stops being driven

when the spongesedasiipeddorashepapel andshed dre drgvenowhile pysetact the

e S S ACSERD {Resiaa Co cHRR CBREE spdctovRs Augpfeees afin

In this s3ate, ndgneti€kdigwber rdm 1the dodzP8d §hE and 5 2FQ§eéhEEGd
brushes 3-1 and 3-2 are driven while pure water is sprayed on the

upper and | owerllsurfaces of the 5 magneti c disk Wfromthe nozzles 5-1

and 5-2 (see FIG That of the chuck
rotation nechanlsﬁ% |%h%r$%%%rt%o Q t*% cﬁﬁ%%ﬂ?ég %8? 1-1 to 1-

3 rotate at thenschensare, 1$h@rhﬁémrtdam@kethmebchabklﬁembersolanloo 1-
mechanism 4 is driven to make the rod-shaped hes 3-1 and 3-2
rotate i n oppost tEPRkR At orRe fUMe SPeedIeEh% Beher, 4§n6ftﬁbenﬁFB$h63 is

driven tgq make f&‘.’af% né?chanléﬂai’eijs b&fﬁ@@ﬁ @olméﬂg éhé W&ksﬂ gpkqand

forth in the adi direction of t magnhetic dis SO0 as to cl ean
15 t he upperblamhésav@fl sand a2€2 obétabe imooeposites@ivéctions from
Here, a nore detalle eration of

| b i f t
T chack menbdath e, * G Motor 68§l ven to, neks 2BET 2603 %)
at the tine of s}laepéu rmrushes 3-1 andWen +Hex B4k ZRdi BofthVeER. thhe three

gears 13 20 engaged with the gear 22 rotate in the sane direction and
radial direction of the magnetic disk W so as to clean
15 the upper and lower surfaces of the magnetic disk W.
Here, a more detailed explanation will be given of
the operation of the chuck members 1-1 to 1-3 and the
rod-shaped brushes 3-1 and 3-2 at the time of cleaning.
When the motor 20 is driven, the three gears 13 |
20 engaged with the gear 22 rotate in the same direction and
the rollers 12 rotate in the same direction at the same
speed.
At this time, the magnetic disk W is gripped by the
circumferential grooves 14 of the rollers 12 of the chuck
25 members 1-1 to 1-3. Further, the rollers 12 are formed by
polyurethane foam having a high frictional coefficient.
Accordingly, the rotation of the rollers 12 is reliably
transmitted to the magnetic disk W. Therefore, the
rollers 12 will not spin on their own with the outer
30 periphery of the magnetic disk W slipping in the '
circumferential grooves 14. As a result, by setting the

rotational speed of the chuck members 1-1 to 1-3 to for

example 300 rpm, the magnetic disk W will rotate at a



the rollers 12 rotate in the sane direction at the sane speed.

At this time, the magnetic disk Wis gripped by the circunferenti al
grooves 14 of the rollers 12 of the chuck 25 menbers 1-1 to 1-3.

Further, the rollers 12 are formed by _ 44P0l yurethane foam having a high
frictional coefficient. Accordingly, “the rotation of the rollers 12
is reliably . Jtransmtt t he magnetic disk W Therefore, the

rol lers 12 wi | IMAER SB§ 6H?3Hg$erWW1\M th the outer 30 periphery of the
magnetic di sk Wsli g Rthd otker hand, &t renef es@réhapedrosusEed43-MSand
result, by setting the rotational speed of the chuck nmenbers 1-1 to
1-3 to for 3-2 vy ctizoonolen 4hofddivthrush skotabion rechepign 4

- 17 - hi d of 100 h
r od- shaped brus egnssi-s‘geergnat%e gea{%% %%%e?%eedn%%ﬂggs%%E?L%?gﬁﬁghat the

rotation grechamicibrd 43 turn isndirtyenged e fragsgddedonielt thlet gebbhe ghaft
of the 5 notor 43 turn and the gears 41 enggﬁgd with the gears 42

rotate. As a ra&nliate+ fs porRmzle? Bre tFROVBIRE shhefl the rod-ghareds 3-1
and 3-2 rotate | t ' 1'qg§ e o) | ' act
wi th the upper Ba{:ﬁl 0 S"’lr ]gu%%ggesé dte ofr?t ep?r%b%eetgligf clﬁé\gbb\? tj[@ £36h
Speci fically, astisdhwhile HI1G cdizadthavith othd yupmber and léwer bsupfadlsl of
the sponges 32 of the rod-shaped, brushes 3-1 and 3-2 elastically

contract the upffertBghdragnetic | ik Wurfaces of the magnetic disk W while
the bunpg, 30 die sepry ends lodderspenges1 32 €RatRssotkheyogger 15
circunference W of Staéhee lnagnagﬁ:%' ggljs;k Vc\)/ Accor di ng{]?/, a% shown

by the arrows itherlb@mms3,30kerof the spdmgepoidjest hefrodieshapedhaped

brushes 51 ang S bl H 4 iane Sl n AR P Settbed & M b,
lower surfaces of the magnetic disk W, while the bumps 30
at the rear ends of the sponges 32 contact the outer

15 circumference W1l of the magnetic disk W.

Accordingly, as shown by the arrows in FIG. 13, when
the sponges 32 of the rod-shaped brushes 3-1 and 3-2 with
outer diameters set to 1/4 of the diameter R of the
magnetic disk W are made to rotate at a speed of for

20 example 1200 rpm in a direction of feeding the magnetic
disk W forward, the relative speed of the bumps 30 with
respect to the magnetic disk W becomes at least the speed
shown by the following equation (1): '

1200 x 2 oR/4 ~ 100 x 2nR = 200 x 2nR === (1)

25 That is, the majority of the bumps 30 of the sponges
32 contact the magnetic disk W at a-component of velocity
of at least 200 x 2mR and clean the upper and lower
surfaces of the magnetic disk W.

In parallel with this operation, when the motor 63

30 of the rocking'portion 6 shown in FIG. 12 is driven, the
circular plate 64 rotates and the housing 4a as a whole
moves back and forth over a distance of 4 mm in 2 seconds

so the sponges 32 of the rod-shaped brushes 3-1 and 3-2



“20 exanple 1200 rpmin a direction of feeding the magnetic di sk

Wforward, the relative speed of the bunps 30 with respect to the
magneti c di sk Wbecones at |east the speed shown by the follow ng
equation (1): 1200 x 2 nR/'4 - 100 x 2nR = 200 x 2nR  ......
(1) 25 That is, the mpjority of tHS bunps 30 of the sponges

- 32 contact the magnetic disk Wat a conponent of velocity of at

| east 200 x 2nRgBH BhERNahHefuppar omed Homer in 2 secofdfaces of the
magnetic di sk W . In parallel with.thi PREAEHQN HupN

nmot or 63 30 of thBtrBkENn§iPSrt SEACE §¥1\‘n8\/\nallgﬁ‘e§F% %fgttFl%ngri ven,jc?%ef

circular plate 64 rota a ;e sheugiona #a, aghe vhdler circumfenersehitik
and forth over ghﬁi §P8ﬁ§§so?§4r1%msi n 2 seconds SO tq:e SPANgEeS 32 of
the rod-shaped baushhe 3nheandixcpmference W2 of the magnetic di are

18 - rock.back and forth over B 2 d brushes 3-At drd s
time, sinCe theCS4FEREFe yo?:%ﬁ]g’uﬂ'@%ps?’%3§%]oft%e 1:%ﬁc’-(?s'?l%?esponges 32 is set to

4 mm the outer 3chrcunference W and the inner circunference W2 of
~the magnetic disk Ware 5 . cl eaned by the bunps 30 hecroed-siq,1 ed
" brushes 3-1 and FIg.214 is a schemgitgc pides Viea¥ ¢ SR of

. the cleaning Qperati fot e PRI L e AN aithdmner
“ circunference \A@pﬁfat%ﬁéﬁbl?%st%fo.&&%&(}m&rw Bef ore the sponge 32 of the
: rod-shaped bruski¥Fclmf@rence W2bystrd bumgekidfy, as shown by the solid

“line in FIG 14, the bunp 30-1 gt t rear_end,si de e nge. 32
scontacts the outer cBed@Rce it SPRPIS %@%ﬁocc{]cﬁk%arped %rd% f_ﬁpt ﬁfs
istate, if the spyngg 344 %d&g&‘:ﬁd,o arg)\éqqg},,ﬂnr?lﬁ the dolid€elimslial FIGectdon

‘of the magnetic di sk W as shown y the broken lines in FIG_14, the
bump 30-1 noves the bump 3d ditr e greasf ansk Lslserrarddle RN irtaces of

Ehe contacts the outer circumference W1 of the magnetic disk
| W. In this state, if the sponge 32 is made to move 4 mm
5 in the radial direction of the magnetic disk W, as shown
by the broken lines in FIG. 14, the bump 30-1 moves in
the direction of the upper and lower surfaces of the
magnetic disk W while in contact with the outer
circumference Wl. At the same time, the bump 30-2 of the
front end side of the sponge 32 enters into the center
hole of the magnetic disk W while in contact with the
inner circumference W2. When the sponge 32 is pulled back
by exactly 4 mm, the bump 30-1 and the bump 30-2 return
i to the positions shown by the solid lines while in
contact with the outer circumference W1 and the inner
1 circumference W2. In this way, the outer circumference W1l
| and the inner circumference W2 of the magnetic disk W are
celiably cleaned by the bumps 30-1 and 30-2.
If the sponge 32 is rocked back and forth in this
1y, however, the abrasive etc. entering between the

mps 30 and the surfaces of the magnetic disk W may

e AN AT AT

1se scratches in the radial direction of the surfaces

the magnetic disk W.

e e A



magnetic disk Wwhile in contact with the outer circunference WL. At

the -sanme:- tine, the bunp 30-2 of the front end side of the sponge 32
enters into the center hol e of the magnetic disk Wwhile in contact
with the i nner circunference W. We he sponge 32 is pulled back
by exactly 4 mm the bunp 30-1 and the bui 50-2 return to the

positions shown by the solid |] whi | e ont act mﬁtg the o ter

ci rcunference W andm?hEh}ﬁn%?b°§lmenErrEHWFEFEnCEﬁ9QSPPHgFﬁ| fag

out er ¢l reunt ergncgndlyion spédd 4PE hage! 6! fsemsaencan&?fe&thhetrragnet i c
disk Ware rel1ably cl'eaned by the bunps 30-1 and - | f
t he sponge 32 ikow osteedpbasé mnds€vatbhea ahesformed 1aythhomedea; t he
abr asive etc. tering bet 0 and the surfaces of the

'C G sk et tlor S ERe Bigperiic ARBRAEC a0t al direct)

magneti c di sk ‘radial direction of the

surfaces 5 thﬁh@@Qﬂ@}'&sQﬁﬁfn¥Vthat the outer diameter of the
- 19 - In this enbodi nent, however, the spon?es 32 rotating
at the high spé@%g@@%lﬁaﬂbskdwrb%k3bécknGhGSféabﬁuﬁtgﬁ mm frp@mﬂbﬁeed SO

W s e Aol s R (T Be  retati B SFbbaReRt b BT8Ry of oK

magnetic di sk Whe Bufps nmesn(ab@ueleeuﬁﬂreﬁtpaltaerectlonabeveteqeatsiton
(1), the relative conponent of velocity of the bunps 30 in the
ci rcunf erent i alakRilecti 3040 sum Asaepposed t@bﬁh%sil%@ﬂgenﬁheA§P6§§o§€d to

this, sifge thespgthefo £ C0cne BRNEEERH ph the Puaps13Q:kacthen adl al
%ﬁ%ﬁ ﬁ ? v 48 mm and

dlrectlon is 4 Sec e conponent e ocIty I's
t he conpqaamtse&ow@}otheycoﬂpbhenbuoﬁsvéDocntyhes 240 mm and the
circunferential direction Eecones nore _than as nuch 471 tines the

conponent of vefFRWWERN PheVehoriry18E thy buwps o#0 %ﬂeFEPore t he
scratches caus f&hﬁ%@f@ﬂﬂfal dlre%€18n SQ&@&éEQm@féﬁ?ﬁQntgg H?EPﬁg@o and

the magnetic dis draw pat l ong the circunference o
magnetic disk 471 times the component of velocity in the radial

15 direction. Therefore, the scratches caused by abrasive
etc. entering between the bumps 30 and the magnetic disk
W draw paths along the circumference of the magnetic disk -
Ww.

After the upper and lower surfaces and the outer

20 circumference W1 and inner circumference W2 of the
maghetic disk W are cleaned for a predetermined time in
this way, the motor 20 of the chuck rotation mechanism 2,
the motor 43 of the brush rotation mechanism 4, and the
motor 63 of the rocking portion 6 are made to stop, the

25 cylinder 7 is used to pull the rod-shaped brushes 3-1 and
3-2 to the elevating housing 7a side as shown in FIG. 11;
and the robot arm 9 for carrying the magnetic disk W to
the drying step grips the magnetic disk W. At this time,
as shown in FIG. 10, the male screw 17a of the motor 17

30 is made to turn in reverse to move the chuck member 1-1
away from the center axis L.

Next, the uncleaned magnetic disks W successively

carried from the polishing step by the robot arm 9 are



W After the upper and | ower surfaces and the outer 20
circunference WL and i nner circunference W2 of the magnetic disk W
are cleaned for a predetermned tine in this way, the notor 20 of the
chuck rotation nechani sm 2, the nmotor 43 of the brush rotation
mechani sm 4, and the motor 63 of the P cking portion 6 are nade to
stop, the 25 I,s used to pull the rod-shaped brushes 3-1 and

| i nder, 7
3-2 to the elev %r]erﬁiglr}sﬁ rﬂ‘%f@%é"a&g ASHhARPYSH FIG 11, and the

robot arm9 for carryingd ihdRaNQhingr bt ME QYrooves 14 AMYREIKHER
grips the magnetic disk W At this tine, as shown in FIG 10, the

mal e screw 17a &embersrdtdr tor 136 grip shmdwanetic rdisk rievand end oe moke

t he chuck nenbe - . . fromthe center. axis |. . Next ,
the uncl eaned n%“ga??&jeltclcdid&é(mWsﬁ?ctca?sesié&eﬁ/r}ugh SI%:%?#’I S erOnt 3 e

pol i shing5step pyoblem #idh aH8 Sb¥sion of the circumferential grooves
- 20 - cl eaned in the sane way as above. Si nce the

ci rcunferential 1§roBpeever,ofsimge dieikcollers Iirnre sfarmed -3 grip the

magneti c di sk e . netJd ¢ di.sk Wrotate at_a hi speed,
there is a 5 %%g oq%léﬁavtﬂln%t A% w&bﬂrﬁggal glnl%* atbfsfeascli%l.ﬁﬁse]r%ﬁr?%?' gtrq'b%ves
14. However, sicdeculferenitdrnd krovves @amed 1y not abraud Yix &f hewwy ¢ oam

with a high abr%sion resi stance, the circunferential grooves 14 wl|l
not abrade in a‘sH&rt time. 10 Furt her, when the topnost

circunfengntial gr 09‘}?%%#1&, w.heln hawe %gﬂébslrtzggxfgg%\%e%% L: lismogc%nxgesaslf

result the circunterential groove
rotation of thehasgnbeen disekl \foras domon Hime-laid Hs & heesult thd obot arm
9 is set to nmake.the i ece W15 age with the next

I, K,
circunferentiaICQFSBng %ﬁkééiﬁﬁﬁggves abﬁ%ﬂﬂ(@ﬁ?%“@&ﬁiQQ?ﬂ%ﬂ%ﬁ t he

gl ivatijng gousi PEt42id5 Bf the madtdd AiRASH, A% HRwhPdshaRed 1 ushes
-1 an -2 so
robot arm 9 is set to make the magnetic workpiece W

15 engage with the next circumferential grooves 14 and the
jack 8 is used to lower the elevating housing 7a as a
whole to position the rod-shaped brushes 3-1 and 3-2 so
as therefore to enable continuous normal high speed
rotational drive and cleaning of the magnetic disk W.

20 In this way, according to the cleaning apparatus of
this embodiment, since it is possible to make the
magnetic disk W rotate at a high speed, it is possible to
reduce the cleaning time by that amount and possible to
improve the efficiency of the cleaning work.

25 Further, since the rollers 12 of the chuck members
1-1 to 1-3 are formed by polyurethane foam, there is
extremely little abrasion of the circumferential grooves
14 and as a resuylt it is possible to reduce the frequency
of replacement of the chuck members 1-1 to 1-3 and

30 possible to improve the operating efficiency of the
cleahing apparatus. Further, since five circumferential
grooves 14 are formed in the rollers 12 and can be

successively used, it is possible to extend the lifetime



as therefore to enabl e continuous normal high speed rotational drive

and <l eaning of the magnetic disk W 20 In this way, according to
t he cl eani ng appar at us of this enbodinment, since it is possible to
make the magnetic disk Wrotate at a _high speed, it is possible to
reduce the cleaning tine by that annuntzﬂm?%désible to | nprove the

efficiency of the cleanin Furt her, _since the rollers 12

k. 25
of the chuck nedbefhe rol?e¥§[12t6iyesfa#é FBQWEQSEQb&@I$Gr§FE&ﬁ€
there is LREEOFERLHe| bREERLINGAPAER B khe CLCBHTRY efipataciiaoves

14 and as a res Isp reduce the frequenc
repl acenent of the chuekheepbeincé- itt dslpdsanttledto clessi lihe twtienprove

t he operating efticiencz of thi cLeanigg.ap aratus. Fuither, .since
five circunfereftFgumierencg, Bl gad, khg, inpgrocdrcimiprengs ¥§2s0f)t can
be uccesg} S 7 1 SirBb&ihg g¥kend bFe thief $dBhaped

- 21 - 3 %?gﬁhglgoﬁ?ngwlg§fFgg-?gkdla%d possi bl e toegtrikingpf

i nprove the opebaushgsratd shdt Re2¢l thrirrgispper aees. to specially Furt her,

ince it i ible to clean the outer . nf er, WL and th
‘nner i rcunf or BREULYS B MERBANSST. SHEIHSLVELE SOTWFHFAHEY GOR SR U | on

of the rod-shapgdrcumferbhehRs and #Rd 3ndert BefreumFetentRet2t anspad ald y
provi de a mechani sm excl usively for cleaning the outer ci rcunf erence

WL and the innepoggiblaf tpenedupe she siizesand costpedsithiee apparadiice bivhe

si ze and,gost of,the atus by 10 = that anount. Furt her,
si nce sc}gtches£%3g58§8§$£fhe time of - cleaning are forned in the

circunferential direptreRe®f since sthatehesethasddslatWhiet tiimepossi ble to

provide a high cleaning are formed in the circumferential direction of

the magnetic disk W, it is possible to provide a high
quality magnetic disk W with no bit errors etc.

15 Note that the present invention is not limited to
the above embodiment and includes various modifications
and changes within the scope of the invention.

For example, in the above embodiment, the
explanation was made of the case of cleaning a magnetic

20 disk W, but a wafer or other workpiece can also be
cleaned similarly efficiently.

Further, while the embodiment was configured to
drive all of the three chuck members 1=1 to 1-3 to
rotate, it is also possible to drive the rotation of just

25 one or two chuck members and allow the remaining chuck
members or member to rotate following them.

| Further, while the rollers 12 of the chuck members
1-1 to 1-3 were formed by polyurethane foam in this
embodiment, the rollers 12 need only be formed by a

30 material having a high abrasion resistance and high
frictional coefficient, and the material is not limited.

Further, in the above embodiment, the rod-shaped

brushes 3-1 and 3-2 were set to rotate in a direction



quality magnetic disk Wwith no bit errors etc. 15 Note that the

present tnvention is not limted to t he above enbodi nent and

i ncl udes various nodifications and changes within the scope of the

i nventi on. For exanple, in the _gbove enbodi ment, the

expl anati on was nmade of the case of cleaﬁiﬁ% a magnetic 20 disk W but a

waf er or other rkpi ece can al so, be . cleaped simlarly efficiently.
Fur ther . whi le TPRACHE o eamrECICot sl Fedbef The PodgpRopderPrypher,
three chuck nmembey safq 1319 I&asﬁ 4Pso be setOtdtLothtel $nakthe BppoEhke to
drive the rotation of just 25 one or two chuck nmenbers and all ow t he

remai ni ng chuckdirectiomnblt sisrswifbeient theht theofisfrngncrehetween
Further, while t.he rollers of the chuck b - 0,1- re
formed by polylﬁaﬁrﬁﬁﬁf?%%ﬁﬁ ns?ﬁ?g of "t gﬁ%&%ﬁ%%ﬁ?,bFHSﬁ?%l%e}saﬁgwﬁeed
only be formed byamd Hhe roBdeiondl hayéad gfhtpe Bhyastos deskswanee aed
hi gh frictional coefficient, and the material is not limted.

Further, in thezefpvclkemdireehions hef rsatahipadguay be pplisfésegtionsd 3-2

were set to rotate i ﬁrﬁ@fgq& e the %Wb%%%m?%% wa _Sﬁnfiﬁuﬁ?d ith

22 - f eedi ng e nmagnetrc drs ro ape ushes

3-1 and 3-2 maytlked sspdasgeet 32 0o f othd erod-shapefpbsuskRes 3-1 addr 8eRi fadel t
is sufficient that the difference between . the rotational speed of
t he rod-shaped ¥ 9% Zrak pRd 3forth ovep andishanest afi 8Rartipedd™ t he

magnet i ¢ 4li sk : L Lectdon r I QN 4k any
directiéﬁg. \Mﬂg§ ﬁg& E%w%%%%?£§h¥€gftﬁ%égn%%§iﬁ%ﬁ%hmggé%o%fgg§¥g eﬁdth
t he sponges 32 aff fidie exampshapet 6roshesd8- toandcB-Baockdaend fortht o rock

ook back and IChHTFEVES 36 dratances bumds ‘3 butna,aihl €0 Bher oRGEE to
the outer e g e e O he e
W. '

15 Further, in the above embodiment, members comprised
of the sponges 32 provided with bumps 30 attached to
shafts 31 were used as the rod-shaped brushes, but it is
also possible to use a flocked brush attached to the
front end of shafts 31.

20 As explained above in detail, according to the
invention, there is the effect that it is possible to
improve the efficiency of the cleaning work since it is
possible to make the workpiece rotate at a high speed by
raising the rotational speed of the chuck members by the

25 chuck rotation mechanism.

Further, since the abrasion of the chuck members is
extremely small, there is no longer any tilting and
cessation of rotation of the workpiece due to abrasion of
the circumferential grooves of the chuck member in a

30 short time as in the cleaning apparatus of the related
art and therefore suitable rotation of the workpiece can
be sustained over a long period. As a result, there is

less frequent replacement of the chuck members and it is



W 15 Further, in the above enbodi nent, nmenbers conprised

of the sponges 32 provided with bunps 30 attached to shafts 31 were
used as the rod-shaped brushes, but it is al so possible to use a

fl ocked brush attached to the front end of shafts 31. 20 As
expl ai ned above in detail, according to t edd - I nvention, thﬁre :s t he
effect that it is OSSIb|e t.o nprove the efficienc of t he cl eaning
work since it j®ossible o dmprove, %@H%W%p‘?%"c% ehtEhe aleaningh
speed by s d he rotational speed of the chuck nmenbers by the 25
chuck rotation nechanlsn1 Further, since the abrasion of the
chuck nenbers is Furdhters mel inceneitierd heare no swrd oeiges fwwmedlimnghand

cessation of rotat of th mork due .t o, abrasj.on, of
circunferential @d& & ﬁ{)i‘:]c&(i’r?eﬁﬁbrr kpipcenoit is s‘?‘Rﬁ?lk?]r‘?ret%s in
the cl eanishg appaicitide %f Hl"(h?l rd@rﬁstﬂﬁr magnet & (a8 SN OF GySHih dP@éAs .

rotati on of the workpiece can be sustained over a long perio
result, there i 9f a hlgmegyaﬂﬂéqudhwe%qﬂzhmﬁnanrQﬁSIhe chuck nmenbers and
it is cmslghe to

i nprove the oper ati n§ FAPETsf AT IR tg, the lnv%ﬁﬁkﬂ%ﬂLEP

Further, since effeetat®ato sigict Ghes Yo B e make thd aghpigection
of the morkplece it is possible to 5 provi de a high density nagnetlc

di sk or other wsMifirbdy rotate usfing mr@tmramwm@zrmtzm YAV .
Further, Ccordhﬁthﬁtt?%ngEQ%ﬁl%ntﬂﬂgﬂwﬁeﬁ% q)en 1§ ffECt that since
' ta

it is p055|ble to nmake Yy ro é%e usi ng anot her
circunferential cdreanfet@ntiali ifiedive efracidyy amhuckfdEniero fveie idhide

circunferentialmg&%g¥eb%%g%ggslo%g%r!HEF%;E%&?thEBégﬂgﬂ; number of the
circumferential grooves and the operating rate of the
cleaning apparatus can be strikingly improved by that
15 amount.

Further, according to the invention, not only is it
possible to avoid formation of scratches in the radial
direction of the surface of the workpiece, but it also
becomes possible to reliably clean the surface by the

20 projections or flocked brushes.

Further, according to the invention, not only is it
possible to clean the surfaces of the workpiece, but it
is also possible to clean at least the outer
circumference of the workpiece by part of the rod-shaped

25 brush, so there is no need for a special mechanism for
cleaning the outer circumference.of the workpiece such as
in the cleaning apparatus of the related art and as a
result it is possible to reduce the size and cost of the
apparatus. |

30 Further, according to the invention, not only is it

- possible to clean at least the outer circumference of the

workpiece by the rod-shaped brush, it is also possible to

substantially completely avoid formation of scratches in




menber becones | onger in proportion to the nunber of the - -
circunferential grooves and the operating rate of the cl eani ng
apparatus can be strikingly inproved by that 15 anount . -

Further, according to the invention, not only is it possible to-
avoid formation of scratches in the radiar 24 = direction of the surface
of the workpiece, but it also ) becones possible to reliably clean the
surface by the Xhe radigledizgtinn¢| ocked brushes. - Furt her,
according to the inv i n 1S : i bl e;to.cl

surfaces of the wor kgﬁ'{efcig{érb'u?é?w&lﬂgs é‘% su}'ﬁ s%n‘ﬁ%gg?%]?’e %Ic:) ¢ egﬁggwigast
t he outer tocialaant erhencenmdr tdvier oumifert erose yndathe odutde rod- shaped
25 brush, so t.here is no need for a special nechanismfor

cl eani ng the out%t e e (HIRATRIAREL RFUSR 1£YRN in a demutne

cl eani ng appar atsps g WSl ated aid 2 ; igk.result it is possible
to reduce the si zeng]d costﬁof t he qpa%gepglrcat%lssf 30 Furt her,
according to the invéiilen thetimrdntion iltas been gesstibed toy creferance

| east the outer _circunf.er.ence. of. the wor kpi ece. b¥ t he rod-shaped

brush, it is al &8 FEEGHHHE @oodimenss gharem §9r %% yOEvoi d
formation of schialelRR¥dtion, it should be apparent that numerous - 24 -
the radial direction. . Further, according to the invention, it
i s possible moditfd caitdmms epulthdre giadeaurfhenatoe kindchdee oskktled in

[ nf by..t.h -, d . ' d -. .5 h
or kpi ocd i e KEnarsy v LR EBIRG Engh SRS Pt oen

descri bed by rekevpecef the invedjre®d. c enbodi nents chosen for purposes of
illustration, it should be apparent that nunerous nodi fications could
be nmade thereto by those skilled in



10 the art without departing fromthe basic concept and

t he ‘i nventi on.
is clained is:

1. A cleaning apparatus conprising:

scope of
- 25 - What

a

at least three chuck menbers for chucking e 5 peri phery of a disk
shaped wor kpi ece; - a chuck rofati’on mechani smfor making at

| east one of said chuck penbers rotate; ' a rod shaped
brush arranged Tt 8 £ L o Bict with a surface of the workpiece
so as to face a radial 10 direction of the workpiece; and

brush rotation nmechani smfor nmaking said rod shaped brush rotate

about a shaft theredfs

a nateri al

havi,ng, a hi abrasj on resi.stancge and. a_high ictional

coefficient and the %tu?]f%ﬂ:%t g‘f%]é%? acsk@h‘c’r'}]élf“?‘mlé? SF?E Chucjglggo%h%d with

ci rcunferenti alprighasy fof £napgienendpad torkpiecef he periphery of the
A :

wor kpi ece.

A cl eaning apparatus as set forth in claiml1,

wherein a plurality afchick wetatcien meghapien fok Dakingpabyigagti ane

| ongi t udi nal

d

I rections .of 1 d.ch , henbers. 3. A
cl eani ng appar ﬁiﬁséaals&]sce}g“f]gral?%#j%rﬁ?ﬁf’ wherein said chuck
menbers are fornmed fg ofddEhaPed eNesh arran@dn iR5 state in4confaeteani ng
apparatus as set forth in claim1l, wherei n said chuck rotation

mechani sm maked¥idih »fsuface of ihgkorkPiRee $Otafeto face a radigl A
cl eanin ppar gi; . set | L1, wherein said rod-shaped
ATEPS RS o T SR AR g

brush has a plura

pr oj ts surface formed by an

elastic material. - a brush rotation mechanism for making said rod

15

20

25

30

shaped brush rotate about a shaft thereof;

wherein said chuck members are formed of a material
having a high abrasion resistance and a high frictional
coefficient and the surface of said chuck members is
formed with circumferential grooves for engagement with
the periphery of the workpiece.

2. A cleaning apparatus as set forth in claim 1,
wherein a plurality of circumferential grooves are
provided in longitudinal directions of said chuck
members.

3. A cleaning apparatus as set forth in claim 1,
wherein said chuck members are formed from polyurethane
foam.

4, A cleaning apparatus as sét forth in claim 1,
wherein said chuck rotation mechanism makes all of the
chuck members rotate.

5. A cleaning apparatus as set forth in claim 1,

wherein said rod-shaped brush has a plurality of

projections on its surface formed by an elastic material.

6. A cleaning apparatus as set forth in claim 1,
wherein said rod-shaped brush is a flocked brush.

7. A cleaning apparatus as set forth in claim 1,

A O O

A cleaning wpparatesi compot&ingmbers are forned of

15



6. A cleaning apparatus as set forth in claiml, wherein said

rod-shaped brush is a fl ocked brush. 7. A cl eani ng appar at us
as set forth in claim1l, - 26 -

wherein said brush rotation nechani sm nmake he rod- shaped br ush
rotate about a shaft thereof and nakes sai r od- shaped brush rock

back and forth so that ar

h d_ b t t
at |east the oufBfresn ?EHﬁEeF8ﬁéélgPdﬂengPﬁ e %ﬁ EgMAQ% —H e

8. A cleaning §H§§é@tyﬁu§§ setater APolf 6! BhBFE, thereofWadkema kelke saneed
of rocking of said rod-shaped brush is set to be slower than the

rotati onal speetodfshaped bruShor@pkebQCSoandaforﬁé §@|ﬁhaﬁfpé§ﬁt@étséﬂd

the | oUber TP e Rl ab ERBEcbul HhoBroReaRt RBLBRIREE LT T

9. A clesning @ﬂﬁ@uﬂf@ﬁeﬁ@esgidéO@fhtha wbakpl éce. wherein the
wor kpi ece i s a donut shaped di sk and said brush rotati on nmechani sm

makes sai d rod-shape®- br uBhclearing appéﬁékuénésf§?Fhf§§thhap &lpdar Tend of
TRy i e u kR L R
swWi ngs out to t@etlnoebecsIowefetnanethedEOﬁéttbnal speedDbEpthée
workpiece so that the point of contact of said rod-shaped
10 brush with respect to the workpiece draws a path in the
substantially circumferential direction of the workpiece.
9. A cleaning apparatus as set forth in claim 7,
wherein the workpiece is a donut shaped disk and said
brush rotation mechanism makes said rod-shaped brush rock
15 back and forth so that a rear end of said rod-shaped
brush swings out to the outer circumference side of the
workpiece and so that a front end of said rod-shaped
brush swings out to the inner circumference side of the
workpiece. |
20

A R



