WO 03/ 001526 PCT/JP02/ 06095 Description CLEANI NG METHOD FOR MAGNETI C
TRANSFER CARRIER 5 Technical Field The present invention relates to a

cl eani ng wetlsodister a magnetic transfer carrier on whi chpamJpod/@ossat i on
signal is recorded, and nore particularly to a cleaning nethod for a
magnetic transfer carrier for perf ] etic transfer of the 10
information signal to a nagnetic rg%g%ggﬁgg?ﬁn1used in a hard disk device
or a floppy disk device. Background Art Information signals such as a

ol ock o'gnal "are CPERErRE st EER IR PR GERRTGRARIRE, < “Fas “been
known a nagnetic transfer apparatus magnetically transferring information

signal.s recorded on_a magnetic transfer carrier onto a nagnetic record
medi ufh sut$CRR_IG2 haFdcdfisk or a floppy disk. 20 For exanple, a magneti c

transfer carriefrnhédisetosed idyeapanese 1 dnexan nediRaheny RekhiceatrbenaNo.

10- 40544 (1998) has magnetic portions nmade of ferromagnetic material in a
pattern ferInewierkhenshesi gaarsesnoa YhitFhcenofnaosUBsEPAt E19AGkRgfeti c

record medium jsqa §ngﬁ09% €a9£$5u$£%ﬂ atEGEVQTBQH§£'CmE@thfEb?‘§5 or a
f erromagnefic powder coat [ayer forne {héreon. A surface of a magneti c
transf er magnéeicitwgnafdmtarcbatatir perficamsnpfrecgnetofc drangfietriet £beor d

medi in, the shape of., a disk and a prescribe etic.field i i ed.
Wb Phi sbrerianre Hidhst e oAt el S s I RS ag e A28l o
carrier adeviagneti aaflypB30 diaksfievied.onto the magnetic record nmedium It
is inportant that information signals with a high density are uniformy
transferred stably across all of the surface of the magnetic record nmedi um
in order gockgpsadycrRreecords with high precision with a magnetic 1 WO

03/ 001526 PCT/JP02/ 06095 head of a magnetic record reproducing aEparatus.
On this occasi ofrformation signals such as a tracking Servo signal, an

15 address information signal and a recovered clock signal are
recorded on a magnetic transfer carrier. There has been known
a magnetic transfer apparatus magnetically transferring
information signals recorded on a magnetic transfer carrier onto
a magnetic record medium such as a hard disk or a floppy disk.
20 For example, a magnetic transfer carrier disclosed in Japanese
Unexamined Patent Publication No. 10-40544 (1998) has magnetic
portions made of ferromagnetic material in a pattern for
information signals on a surface of a substrate. A magnetic
record medium is a sheet or a disk with a ferromagnetic thin film
25 or a ferromagnetic powder coat layer formed thereon. A surface
of a magnetic transfer carrier is put into contact with a surface
of a magnetic record medium in the shape of a disk and a prescribed
magnetic field is applied. With this procedure, information
signals formed on the magnetic transfer carrier are magnetically
30 transferredontothemagnetic recordmedium. It is important that
information signals with a high density are uniformly transferred
stably across all of the surface of the magnetic record medium

in order to reproduce records with high precision with a magnetic



in magnetic transfer, if tiny foreign matter exists on the surface of the
magnetic transfer carrier, when both are put into contact wth each other
for magnewpDe3nemecfer, a depression arises on the 5 surfa®eTaPoydsessragneti c
record nmediumby the tiny foreign matter, sone tinmes with a resultant tiny

protrusio r.ound the depression. \Wen data record is r duced using the
nmagneti c 8%8 ,O%;%gﬁ 94 'Cnf/eﬁ?]éaF@éﬁr@rﬁﬂl&ﬁntghaep%ﬁﬁg?? ¢ rogrg%ﬁﬂsr?&ﬁia&ﬁgﬂjs put
i nto cont antmagidihi @trageeer head nwi fordhen mastlcr ¢kttt e tRERelrifadread

is 10 thro away, far, exanple, at the instant of the contact, which
causes r eeg?*ah? é‘éﬂﬁﬁfﬁﬁ &% r FRRESSET WiHeR r]i;é%_j:rlibtair@ RESL P Oé’élttaéit’}u_ced
or a |ifeytiReddienedler! Sobanshiost &6 e slr@ rPhy Hgle s S ach stheseehan th
the hard disk, further tending to destruction of 'the hard disk itself by

chance’ TREFERBET ithe BagReylFiRehneds uncdX e tanvafree! ¢ medhsrer
carrier PEhAe dihdI0eh LrLLANRLAE £50) BP0 AuL PORVE Jiify BREYRIRIGhed
by t or ch t% v

foreign matter e cleaning, ere has been conventionally
proposed Hhehedatagreeohddiscteanddgecad susfagetind reagreginiet iledd arssfcdr a

carrier w_t l.eani n o0l. 20 In a case_of such a cleaning nethod, a
Carner of i e PR HOBhe ALoldb R $328 8 n e Y £ PRI AR TERtRGE I
scraped awayh &madeanioghaathwath! gedingsuowoltiead tHe scrrapeict mgretiisc
film ds in sone case attached onto the cleaning tool as broken pieces. 1In
such 1 &1 EBRPRE AEERod Ot NP e Abovke detmrabed t ihF ZP st uLhoRTon a

surface otadsEBYREEbEQ! FapsbaliicEabhi BErfSrmSNBY ESr BYe ey td NG d el |
broken pieces fromthe magnetic filmare attached as foreign matter onto

the surfabé BPdacedgretd diifartdme theaerpifefonheweliobter e amhyg icadl and
magnet | ¢ LbaRaLer it d MGORNANLALLY AR OFIRHL 0RO 1A do dctitryiiieh, 15 a

magnetic 30 record nedium Wt e magnetic transfer carrier having t
forei gn maftiédre hardchiedk theeébipy thaaceonvidmtiadivate clead ngrmenmpod tant

H]grel fff)rSt%c%%%%i%%nﬁg%r%I;%%r%%ggcg%:iggfeﬁgf&% £ San00: & ¢h8antag tool
so as to remove the above described foreignmatter by the cleaning,
for which there has been conventionally proposed a cleaning method
cleaning a surface of a magnetic transfer carrier with a cleaning
tool.

20 In a case of such a cleaning method, a corner of a magnetic
film on a surface of a magnetic transfer carrier is scraped away
in cleaning with a cleaning tool and the scraped magnetic film
is in some case attached onto the cleaning tool as broken pieces.
In such a cleaning method, though the above described tiny

25 protrusion on a surface of a magnetic transfer carrier is removed
by the cleaning tool, broken pieces from the magnetic film are
attached as foreign matter onto the surface of a magnetic transfer
carrier by way of the cleaning tool and magnetic transfer is
inconveniently performed ontb a hard disk, which is a magnetic

30 record medium, with the magnetic transfer carrier having the
foreign matter attached thereon.

In a conventional cleaning method, therefore, a necessity

came to occur for frequent cleaning a cleaning tool itself,



thereby leading to addition of an extra cleaning step, reduction in
productivity for hard disks, increase in production cost of disks, further
a need fowoesperssé ve apparatus for cleaning a cleaning t®cr/JrPexehss and
others with a resultant high cost as a 5 whole. It is accordingly an

obj ect o resent inventi.on.to rovi de a cleaning nethod capabl e of
perform %%éggggnf%%dio?é go %&8%5&98 rans éfcr a?!rL?%Irll%g ﬁ%%’cé:setd%vﬁ%tlﬁ%
certai ntyn mrodaotiaitpetdr flodrdnd appay alnsrekesk ciat gd-ddu et eanidugs ol fa

cl eani ng,t ool O itself. Disclosure of the Invention (1) A_cleaning nethod
of “the bSBR FHEGHEFOR PREALGSY: CXRePPrde SPEar6rUpl SoMG L ity oart i or

havi ng a¢1£883hg0BEol eLess] £ ind RANRON wSaindar @688+ 8RENhNGht @¥&F th AR out er
per|%$ery thereof froman inner periphery thereof on a rotary stage used

for acthglea magnetic transfer carrier thereon, the magnetic transfer

carrier havingrpl ygal -£3dha} 41 6CERSBHERET %g”tﬁécﬁrgegﬂﬁinﬁn%%‘ﬁﬁ&@ ag outer
peri phery thereof from an |n%er perlpHery thereof] an 0 a secong'step of
sl i di ng mrevédai agcteahifhor mekbani ogrebd enedneeiré ortviags fcdreapdng ef en t he

dummy c Ler.t out.er. peri.pher therepof fromthe inner ri_phery
Cher bof TRUTECEB GFF ARG The tHaE Harror it R CRe T oraryt st apadt =
rot at i omedldt forhat shogestwg déedecangietd ccligeansi®rotar rdleyardndy ttae Idumry
carrjer each.are not 25 limted to the shape of a disk. According to the
cl eal nglﬁﬁ?ﬁgd of the present invention, in order to clean the cleaning
tool, the dummy carrier has only to be placed on the rotary stage used for
cleaning _of the magnetic transfer carrier. Therefore, the cleaning nethod
makes anP38CappaFrst 05 8BEi éBVERTLETC] eani ng of the cleaning tool itself

unnecessary, thereRyc £ablhddnstiesdi 88 ofe the JBanatiediiansfiglc1ueris’i er at
a lowcost wwth certainty. Tn the second step of the present i1nvention,

pr ef er ab®\£1rst AHep3p D elsz6 rRCT/ JPERY 06095 exr having at least one recess
15 thereon, said recess opening toward an outer periphery thereof

from an inner periphery thereof on a rotary stage used for placing
a magnetic transfer carrier thereon, the magnetic transfer
carrier having plural radial recesses thereon each opening toward
an outer periphery thereof from an inner periphery thereof; and
20 a second step of sliding a cleaning tool for cleaning the magnetic
transfer carrier on the dummy carrier toward the outer periphery
thereof from the inner periphery thereof while rotating the dummy
carrier with the rotary stage in rotation. Note that shapes of
the magnetic transfer carrier and the dummy carrier each are not
25 limited to the shape of a disk.

According to the cleaning method of the present invention,
in order to clean the cleaning tool, the dummy carrier has only
to be placed on the rotary stage used for cleaning of the magnetic
transfer carrier. Therefore, the cleaning method makes an

30 apparatus dedicated to cleaning of the cleaning tool itself
unnecessary, thereby enabling cleaning of the magnetic transfer
carrier at a low cost with certainty.

In the second step of the present invention, preferably,



the cleaning tool is slid toward the outer periphery fromthe inner

peri phery on the dunmmy carrier while rotating the dunmy carrier in

subst ant iwblog/00t5e6 same direction as on the nagnetic transfPer/Jpearender when
being cleaned. 5 In the present invention, preferably, a shape of the at

| east one_recess an the du carrier d a shape of each _recess ,on the
ragnet i ¢ EPASAaR IO TRt THr Tl SUbSHAT Db FUTRE RTAPBRTY S4ER ihePneFn

such a sipénipReryWenrHdhauahganhngit@ohhi BE et yesk i ey adRariurthy@ehirencby t he
dummy carrier, it has been already adapted 10 to the at | east one recess of

t he dummARat#RErantirllf dhe saendirretingnesi e tilsngpgineddcr FERNAAST ng

the plural,recesseset éf§& cfash-wi th the same shape as that of the at
| east one recess on the dummy carrier is cleaned with the cleaning tool,

the cPeaning chln bee predzenbl incantied, opreferabter t ai shyrandfebke. a5 | n
the prese LV Q refe I press. contact f.or f _the cl i ng
Tho Ao A0t 8L LD ol RLSSS SOTLPFL, LOLGE o Bl R0

i
tool tot ¢ ier “When eani'ng t oo I'S
carrier ionctleamagnéisiaredersufrst atdrmaldy atdheudanranad 1Hat tofe sheecheani ng

tool to the magnetic transfer carrier when the cleanipg tool is slid on
Lhe mgnetSeh st or LPo0ACart F o UF FLBPedfi Sy, M LAER B9 SIQUaE FGRL iflen
the cl eani kg @ g £6€1 B vath& Heanyngaaeiéon iByhihpeduramr&ady b@bptet has
beenéﬁlready adapted to the at |east one recess of the dunmy carrier;

t her éPor 50 v 2t heafagere iXeIGTh SfeFheaf v IBY FRvE IR 1 Féeafiodie r WbeBses

thereon 2gheagphynddit thansame shape-asidalg ehetheuall RasdsQnetheeess on
the dummy carrier is cleaned with the cleaning tool, the cleaning can be

pref er abl§acrviel B s@nh Teanqiah ychatd daddie Bt tieaspr evsenrecasenphon,
pr ef er abl ’é’]ime %Jnﬁﬂf%b%?iiﬁgele% S(ifelalnt '&ewﬁlcﬁgiﬁdé]u%e%%ﬁn o e 168hGH

r
when the cleaning too S on t carri er 1h cleaning |§ made
subst ant i @ghth yb¢ hersfaralbty atapnsiettheusankthscehatinftyt hedckeani.ng tool to

th ti t f ' when th I ' t ool _i | i h
(he dRonetic tiansierearr] erien the eleanipg,t ook LacAd o Eece

of the cleaning tool to the dummy carrier when the cleaning tool

is slid on the dummy carrier in cleaning is made substantially

the same as that of the cleaning tool to the magnetic transfer

carrier when the cleaning tool is slid on the magnetic transfer
20 carrier in cleaning.

In such a situation, when the cleaning tool received a
cleaning action by the dummy carrier, it has been already adapted
to the at least one recess of the dummy carrier; therefore, when
the magnetic transfer carrier having the plural recesses thereon

25 each with the same shape as that of the at least one recess on
the dummy carrier is cleaned with the cleaning tool, the cleaning
can be preferably carried out with certainty and ease.

In the present invention, preferably, a relative speed of
the cleaning tool to the dummy carrier when the cleaning tool is

30 slid on the dummy carrier in cleaning is made substantially the
same or almost the same as that of the cleaning tool to themagnetic
transfer carrier when the cleaning tool is slid on the magnetic

transfer carrier in cleaning.



WO 03/ 001526 PCT/JP02/ 06095 In such a situation, when the cleaning tool
received a cleaning action by the dunmmy carrier, it has been already
adapted wooslelsaé | east one recess of the dummy carri er; PChgPef@mnes, when
the magnetic transfer carrier having the plural recesses thereon 5 each

with the sane ha%eﬁﬁs t ha o;.the t | east oge recesE OT the_duang
carrier is cledaned'w'tfh Phe"greahi nf tBol 2t fe®eleari hg°-caficBeVpreferabl y
carried @uéamihl Lefich BytRAARASLcatZ) e, NRYNERL Beéﬁaﬂsje%rdfaaajfo@édof “the
present invention is a magnetic transfer carrier, on which an information

signal 99 fhe pdcdeasd, crAdreFtTh Als theedummy nerjriet e €/ thilmison eof whae

i nfor mat {100 s i%ﬁ}r%ﬁ%f&gegykf?%%ﬂnﬂw&%btai’orrgcaégsest hgeewbhh, and

has a structure in a recess r cl ose contac bet ween t he magnetic
t r and¥ erezel rveth abldet heneagnaré oy adorid ohediaimt A emgnemiec recansf en i s

formed o ti ransfer. 15 syrft t her,eof .facing-t magneti.c record
medi um g%% e rggggée%hgéC§£§%§ng§gﬁgggﬁCFgﬁﬁPﬁgé%O ﬁtgﬁmb g?%ﬁé?? of
t he magnedn cbetpaaséenbtgr cheritdoouanwinhetepeniphgr gnttheaeet and in

addition, seryes as a recess for cleaning the netic transfer carrier.
According to tng)Hgdﬁ%Q?%ﬁ%?eﬁﬁﬁ%ﬁééﬁu9%§§£%ﬁ qﬁﬂ% ?§§ﬁ€n%26nVﬁUEﬁPPon,
since t hes r£eRsend 01 c Ct 05€s EONt @Gt r i Sr Usad vaS drhen 8688 mat@bnCkegnkng when
theéﬂ?gnetlc transfer carrier is cleaned with the cleaning too if the

. _ : |
cl edth ngt3 o6rCPEICBeeAndsHAICRoiSchEas W MEHBRESE, TEANEEBANPAGLRE a

surface plrdhgadUBAY sE8MHENCENEH WHiGhneRiEECEBSriNmERSuRANR SBARSRS the
recess for close contaCt is forned, 25 the cleaning tool Iis already in a

state tothereadhphedndhene stiapetuse ihehishess danssFeantinpononhect
magnet | CbéEv@%ézfleEhgaﬁ%gﬁét '%EE?nsﬁgkeéaHiQQSghB' %P@% gg%&é%&@%
Y, t afLso or gn mat tacﬁ

cl eaning to be eas or ergn er a on thée magnetic
transf ermedituneint maghetdcstandstiethisufbrinhd pecessaboettbeanangfepeni ng

2t t i T RR R EE PARE el "L BPPPr 1GaES 7 HO SRRl BRIHE TEFEAR ng.
. g.
Not e thatad¢ he ehepsi ng bpeh tbrhudesnactieel bBrtipReshapE the magnetic
transfer carrier from an inner periphery thereof and in addition,
serves as a recess for cleaning the magnetic transfer carrier.
According to the magnetic transfer carrier of the present
20 invention, since the recess for close contact is used as the recess
for cleaning when the magnetic transfer carrier is cleaned with
the cleaning tool, if the cleaning tool has been used, for cleaning
thereof, in cleaning of a surface of the dummy carrier on which
a recess in the same shape as the recess for close contact is formed,
25 the cleaning tool is already in a state to be adapted tc the shape
of the recess for cleaning on the magnetic transfer carrier, which
makes it possible not only for the cleaning to be easy, but also
for foreign matter attached on the magnetic transfer carrier to
be discarded through the recess for cleaning opening toward the
30 outer periphery thereof further to outside thereof, thereby
attaining the magnetic transfer carrier easy in control of the
cleaning.

Note that the cleaning tool includes a tool in the shape



5 WD 03/001526 PCT/JP02/ 06095 of a pad, a brush, a roller and the others.
In the present invention, preferably, the magnetic transfer carrier has
not only wbuwsabise@di al contact portions thereon for nagn@Cragrév@nsf er onto
t he magnetic record nmedium opening toward 5 the outer periphery thereof

fromthe_ in er i phery,.t her n _ihe gnetic transfer surface, but
al so theotéggéﬁgfo%p%f%é%fné %ggl%FoepgeEH§a8?%F%§‘at | east between cont act
portions of ore thaigredsent insetdden,smnceetdiel yettemd@iceicl eanbngfes

radially 10 forned in a direction toward the outer periphery of the
mgnot | SCRET SR TS G (BT P SOhETE B ArF HoE £ 5bIPTA LT HHERESN LR | e
rot at i ngmd dee re@RetdnG AdmBaterctikanbyfet i Ehea dorehgn i iR tesertdly tBRard
prefﬁiably renoved to outside thereof with good efficiency. In the present

i nvert i ofle ;U ARBLPhHey AhssedoArart thesirreb e hemartgedeot ardt h
toward the. o &le é'h@bﬁ{s}’f% édl%adé%%ﬁ%él%fa%é%e&@éé'ﬁr £i Lt Ag |3ner

periphery thereof. Wth such a shape o ose contact recess adopted,
the foresgeromided tadibélpretelabby benweed tonsatcsi gdertheneobfwpnh
better e%éifiency. 20 (3) A disk cleaning apparatus of the present
inventio I hcludes: a hol ding section capable of holding a first disk to
be cl eaned andira sSetendadesksised akeardosny, farcteaanhggt el radispoged

faci h bot h di sks.held b hol di tjon; |i din
sootion EF ot rooLFBARARG Totte g PuSry BRESheR o B AsPRORPLRS | n
cl eani ngiransifés OREradlp WeERr th@ o Tnral iy acrAduries J1id wdicrgoa whepeof

sliding the c|]eaning tool on the second disk relatively thereto in a state
wher e t hEPRRcHMY HReKNIGERPeT @ BYRRTHRE KA 1R sddts dPuo & 84k teke C@Feani ng

tool; angk asd €0 D1y Stéfb P 1 H6 Gl@ANNEHRo Chaaned ol Lheipieytgus step
on the first 30 disk relatively thereto in a state where the first disk is
held by the hotdilg Reesfoh Lbvenbipnt herefesebdvskthacedpagngonbathe

presgnt .fé-'c\,/gégii)g"eﬁiQESehniﬁhﬁi@cﬁam)Qgrd the outer periphery of the
magnetic transfer carrier from the inner periphery thereof.
With such a shape of the close contact recess adopted, the
foreign matter can be preferably removed to outside thereof with
better efficiency.

20 (3) A disk cleaning apparatus of the present invention
includes: a holding section capable of holding a first disk to
be cleaned and a second disk used as a dummy, a cleaning tool
disposed facing each of both disks held by the holding section;
and a sliding section sliding the cleaning tool relatively on each

25 ofbothdisks in cleaning, and is operable according to a procedure
including a step of sliding the cleaning tool on the second disk
relatively thereto in a state where the second disk is held by
the holding section to clean the cleaning tool; and a step of
sliding the cleaning tool cleaned in the previous step on the first

30 disk relatively thereto in a state where the first disk is held
by the holding section to clean the first disk.

According to the present invention, since in the cleaning

step for the cleaning tool, the cleaning tool is cleaned by sliding



step for the cleaning tool, the cleaning tool is cleaned by sliding 6 WO
03/ 001526 PCT/JP02/ 06095 thereof on the second disk and the first disk is
cl eaned iwotob®o15eé eani ng step for the first disk, the cleaorago¥wos which
is adapted to the second disk in cleaning thereof, can clean the first

disk with = . T t 1 ti i n.cl i, . blL.y. h
Cont 1ol | REERBREs PRt RAP FeCaat et dibetaak 1B ELERR R g
coveri ng ceeany npalstt dohefaoftHa fisrFrardiak,oulsd del ednihe oadler wipiesd phery

edge thereof. In this case, fareign matter attached to the cl eaning tool
10 pr ef oFaBPY ok ehs Secehd Citingd 6 RAPGIHRTRE? bt 628 RLeSR FES 1 07%H gn

matter igisentyieuwt d-g0utside of the second disk. The present invention, in
cleaning, preferably has a  control nechanismthat noves the cleaning tool
acros? the firdhe HIrSIe BB erivieg tehvaayry 1partl afemebt REEERrFRLY 49 0@ si de of

the out eleontBoBehbRREY 64B6.L NUAAS chbNotDLa1£8%0 f Ul FRLIAIC S ached

to the first prefera 0oses a chance to renmain attac ereto

si nce t heliskorevgningtewerry pasentheneof dcoassiale asf ovheiflierst theskuter
Prefer ablg;é, iék&eerpr esent tihneveenotf' on uses a nmagnetic transfer 20 carrier, as
the firs i'sK,”on chififornati on signals are recorded, and which is
used for magnetincthiansies, dforddiem nhotmatdobashgaats the alshaiegafodiei ng
in coptact with netic recor di um, and havi at | east one .recess
opentlly ESRAPASKTY JORES Fori PRIy THEB0CT iR | HEre Hort BHe y i her eof
on a 25 megeelnC ratanrsf ars sufacand ad natddieidmgnetne sesoid amdi um  and
uses a dummy carrier, as the second disk, having a recess of alnost the
sane shape as tH&t PEESERE dVdHsOgnd Iy §dES 1659 1t R SRl Ras @hsf er

carrier Qnaboheaslnans ssuchacenbhesaafe ditdhingy G238, aRLBLEr 8hlysi d9F €i gn
matter attached to the 30 cleaning tool is sent” out to the outer periphery

of the d@h®k cederirg aWehy dasd dhdredipla ebtiameenovheidbednithg QWY | s
cl ea@gd periphery edge thereof.

In this case, foreign matter attached to the first disk
preferably loses a chance to remain attached thereto since the
foreign matter is sent out to outside of the first disk.

Preferably, the present invention uses a magnetic transfer
20 carrier, as the first disk, on which information signals are

recorded, and which is used for magnetic transfer of the
information signals in a state of being in contact with a magnetic
record medium, and having at least one recess opening toward an
outer periphery thereof from an inner periphery thereof on a
25 magnetic transfer surface facing the magnetic record medium, and
uses a dummy carrier, as the second disk, having a recess of almost
the same shape as that of the at least one recess of the magnetic
transfer carrier on at least one surface thereof.
In this case, preferably, foreign matter attached to the
30 cleaning tool is sent out to the outer periphery of the dummy
carrier with ease and simplicity when the cleaning tool is cleaned

with the dummy carrier since the dummy carrier has a radial recess

extending toward the periphery thereof from the inner periphery



with the dummy carrier since the dumy carrier has a radial recess
extending toward the periphery thereof fromthe inner periphery 7 WO

03/ 001526WwB@300BRR2/ 06095 thereof, and the cl eaning tool Ras/IPes0H ready
adapted to the shape of the recess on the dummy carrier, so the magnetic

transfer,, Sarrters can be o eaned, vith saserdd) A dumy carfiser oof chbe
present nventTon, in 5 cofrespondence 10 a magnetic transfer carrier used
for magnshape cff Bhsfeicads an thé aumlyl carsi gnalsomchb nHynatic adeakfrecesses

each extending toward an outer i phery thereof froman inner periphery
t her eof Bﬁrﬁ?%ggﬂ%ﬁﬁéet?gﬁgpgg ?Eggagﬁs?hereof; has a radial recess
extendi ng towarg) an Quhey perkpberyrthpeeptebenm 1Qvantibagr iperi phery

t hereof on at | east one surface thereof, a shape  of which recess is the

sanme %r SeB5EEARRAPRCt e SARINRT hhtraBFTeEachr bi ¥ Hes Pl Urod MPEBRPALC
[ ecessest Ofnk Aer RRIDEL G ARSI o1 34A 1 3G%n SNG4 P MRBA T PEcElsalibRgnol 2

cl eaning tool by sliding the cleaning tool ‘on a surface of the dummy
carrier eki¢edinmg dowaydlBncavtesr pesinbedvbyharrolfdifngmsest ivhesf a di sk

cl eanin S r di t p L.n L on, eaning too
can beg%gggéég%?yt%%é%gfﬁgéF%g%%ﬁﬁqgf %ﬁ%ﬁgéﬁ%yggggéegl?ﬁ%ﬁ%éﬁbgﬁgig si nce
the dumyadisk tasetbhecxaehding etessrdrrt eltsur frece diteare dherewtfefrbhe

cleaning_tqol is cleaned t he surfac foreign tter .20 attached to the
sur fibe A HST RTTLERFYY CRARRT BY LS T BARETE Loot TISUGh 1 RE°PEcess
openi ng oW ItH e ELE spehephghy dhernesfitantd quisitte ebmehes divatyof
carrier, thereby attainin netic transfer_ carrier easy in control of

a_mag
the cl eaRPRY. O¥5YRA BAFFRér TEFEEA KECEPPEFaPls tBf FPREVSIESehT2PAVERti on 25

is a cl egpipgcappand@tus Juq FJmaNekinG nlyf 88Sh &1 EARTAETLIEY IR s1adamgnet i ¢
filmcorresponding to an information signal formed on a surface on a

subst r at Ehe gH¢aniaiudesl Phel iR eeefi oie AOFBVPArEher Wigret the GrBmsT er
carker BREIO-ad FRtan gt motadglesang o0d prd Lotaed capaites.
out er peripherjcopeding t® the present invention, the cleaning tool can
be preferably used in cleaning of the dummy disk. In this case,
since the dummy disk has the radial recess on the surface thereof,
when the cleaning tool is cleaned on the surface, foreign matter
20 attached to the surface can be certainly removed by the cleaning
tool through the recess opening toward the outer periphery thereof
to outside of the dummy carrier, thereby attaining a magnetic
transfer carrier easy in control of the cleaning.
(5) A carrier cleaning apparatus of the present invention
25 is a cleaning apparatus for a magnetic transfer carrier having
a magnetic film corresponding to an information signal formed on
a surface on a substrate, and includes a holding section holding
the magnetic transfer carrier having a recess of a radial éhape
extending toward an outer periphery thereof from an inner
30 periphery thereof with an edge at the outer periphery opening to
outside thereof; a cleaning tool disposed facing a surface of the
magnetic transfer carrier on which the magnetic film is formed;

and a sliding section sliding the cleaning tool on the magnetic



outside thereof; a cleaning tool disposed facing a surface of the nagnetic
transfer carrier on which the magnetic filmis fornmed; and a sliding
sect i on swpdBnogisehe cl eaning tool on the magnetic 8 WO 0BCOOR&E2®095

PCT/ JP02/ 06095 transfer carrier relatively thereto wherein in cleaning,

the slidin ection resse he cl eanin tool he ma et| tran fer
tarrior GroSsEEE ERERR et at Do TRl ko kbR B A S o, SRR
slides theldregmeulﬁmm¢ré9$asdjkheleuhEﬁgpﬁkﬂph@ﬁymima@métieerenmeEr
peripheré?ln confornlt he radi al, shape of th rece%%? VVth ch a

confi gur Fﬁheﬁdﬁﬁﬁe@ eﬁ&FéI FREES Tt PACPERS S ORO YR Fﬁ t he

recess ofi+the, nBoNeLs G Hd %ﬁﬁlrfgartrdoqr toGaRdben s espvEed xtlfbkﬁé%%,e a6
certalntghand avoi dance can be 10 erfectlépnade on destructlon of a

magnet eadnBAY BeRhBRerVcinr eepiermddvuirCc Ahsed 2By adoFaPE BEt WBEN t he
magnetic,.recotd medium and the magnetic head due to the presence of
foreign matter therebetween. In the present invention, on a surface of the
magnetic 15 tWa’nlsfmcl’t:arcr@leflglanam@a aﬁomecdenfoablpormabtlema\trtﬁghﬁd part

of a rec |s r fer rea_in ﬁh h th cl eanin t ool
*L b CoREahe BRI AR WL LARD 8P AR R L A e 200, 1O
t he cIeanangbeoebmoseﬂressedeaeé0ahﬁece&gnehkg ahdaawbeﬁam@ermem pei or to

the start o anln the e occurs 0 conta t of the cleanin gol with
HoprDsel BREE ST BBt e oM S PO DY Retraneese bard i hradenpet e

i nventi opectdhe rdEand @Qué@@'by @oﬁt@f:@ﬂ:ﬂslﬁv\béerﬁtﬁ@&r@rg‘helﬂlldﬁheé@i@&rﬁe@guﬁbom a
line, as an axis, in a direction in substantially parallel to a normal to

t he nagné?ﬁctPPaﬁéﬂéﬁtlQShéé@rﬁ@@ ton thRe PEEESBRE PhvEREEAR MRt&eFadi us of

the rotagy.bryshyebg.r (M , a cycle of sliding repetition in sliding of
the rotary brush driven by the sliding section is t(s), a radius of the

magneti c transfertBarpresent anvenﬁegn,cpncalaur§h§pe0ﬁsthe(mﬁynetlc

15 transfer carrier, an area of a central portion having no part of
a recess is preferably larger than an area in which the cleaning
tool is in contact with the magnetic transfer carrier. This is
because, when the cleaning tool is pressed into the magnetic
transfer carrier prior to the start of cleaning, there occurs no

20 contact of the cleaning tool with depressions and protrusions
formed by the recess.

In the present invention, the cleaning tool is preferably
a rotary brush rotating about a line, as an axis, in a direction
in substantially parallel to a normal to the magnetic transfer

25 carrier.

In the present invention, if a radius of the rotary brush
is r (mm), a cycle of sliding repetition in sliding of the rotary
brush driven by the sliding section is t(s), a radius of the
magnetic transfer carrier of an almost circular shape is R (mm),

30 and a rotation speed of the magnetic transfer carrier when being
rotated by the holding section is x (rps) by definition, a relation
of tt x R<r is preferably established. This is because cleaning

over all of the surface of the magnetic transfer carrier can be



30 and a rotation speed of the magnetic transfer carrier when being
rotated by the holding section is x (rps) by definition, a relation of it
t x R < rwosposter ably established. This is because cl eamcmgproxnseys al | of
the surface of the magnetic transfer carrier can be 9 WO 03/001526

PCT/JPOZ/OGOES ggrfg%ned %%th fertalnty In the present invention, if a
dept h of BET826%5%0H %ece 6%% Y¢ transfer carrier is M (nrm and, a

press-down quaniﬁtyheofﬁrém“i@wnbwﬁh inte ﬁ@let]i‘m@flealﬁetéaﬁsbﬁrtharri er
incleaning 5 is by defipition, a relation of NM> 10 is g%ggerably

est abl i srf&@gneﬁaitg F%alb%% SATF1OE st ML A &% n 2eBEEEFrSRUR, dUp

matter caprhed egpyed k)‘i‘ds’fih mes e ﬁgbh@t@'&ycrérfb tdecpresentii pyeahiag, the
recess is preferably enlarged in widih toward the outer periphery fromthe

i nner Speriphér ymm) 16y THeEinstbesausertdatign aétNEM zahObéssenefeuebly t he
out er per%?@%ﬁl’ﬁhgg ""IIUB? Nps q?é:’éda&% tv?ltjf'ﬁ YsudH ot Qélgrtﬁ%?x”(es‘t%?%hgﬂ the
y ar e o

cl eani ng I's prefera to as as outsi an outer
peri pher yftedgeégnf mathagnesancbef rempurdawsbhf moeecob £t herfragnéyi.c transfer

carrier on whi Cf%t he 13_5es Iﬁgglté{r‘ﬁcea{{tﬁton’l %hf?ﬁr{)e&eedss Irs"psre'fer%eocﬂgﬁéﬁla?ggdgn

matter can be remaimi nga
peripherylneﬂg@tﬁftbh&rdagnetbatérapstepheayrEEbm thet henptrepemntipheygnt i on,

pr ef er.abl t he recess i s_of tlonal hape of a, substanti al

circ§1 ﬁ?ﬁs the @F@%ﬁ?nﬁofﬁbgn %B FYofet E?ogﬁag OBFeEBr%gﬁdOBS§¥tion as
a center,péﬁgpgegyrg@agr@lf@dmggeogftb@r@aﬁguyar arc and a radius of the
pivoting notion_ of the rotary brush are alnost in coincidence with each

other. This isIBeefudeerendi dRVRRLLON aF PEcHER R DY HOdedesBreaRTBR I ¥ent
out with gprg «qf a%eféf“a@ Mut%-?ad(a@f %&bﬁ%@k%f@ﬁ% Qhighse Py gsgRktic

invention Is a cleaning nethod for a magnetic tr er carrier having a
magnet i ¢ filmowmor respendi nd toeanapnebiatiens Segnrt e ol ighsGhrace

of a;5SUbRLLALE; AN | RCl PA8SINE SHERS 9L n0OLILD Y4 N JRUNA & Wangker

removed with certainty, without remaining at the outer periphery
edge of the magnetic transfer carrier.

In the present invention, preferably, the recess is of the
sectional shape of a substantially circular arc, the cleaning tool

20 pivoted around a prescribed position as a center, and a curvature
radius of the circular arc and a radius of the pivoting motion
of the rotary brush are almost in coincidence with each other.
This is because foreign matter attached to the recess can be sent
out with more of certainty.

25 (6) A cleaning method of the present invention is a cleaning
method for a magnetic transfer carrier having a magnetic film
corresponding to an information signal formed on a surface of a
substrate and includes the steps of: holding the magnetic transfer
carrier having a recess of a radial shape extending toward an outer

30 periphery thereof from an inner periphery thereof with an edge
at the outer periphery opening to outside thereof; and sliding
a cleaning tool disposed facing a surface of the magnetic transfer

carrier on which a magnetic film is formed, relatively thereto,
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carrier having a recess of a radial shape extending toward an outer 30
peri phery thereof froman inner periphery thereof with an edge at the
out er perwphangisepeni ng to outside thereof; and sliding &cCtlJeenieng t ool
di sposed facing a surface of the magnetic transfer carrier on which a

magnetic filmis.forped, .relatively.thereto,. 10 WD 03/001526 .
medS o oBrl R dner SRR LhS ey {8 58 ey SR eF ooy Beanang fgol
cl eani ng t®othetmatyhetignebheferanatet eeantki ar paksarpbedcyubadigyanti ty of
press-down and keeping this state, slides the cleaning tqol tovva%ggaltrge
i-al

out er peﬁ@ﬁﬁéﬁyd@w§ﬁ¥§%%eﬁﬁhagH&%ﬁiﬁ@$§fﬁ&%ﬂﬁﬁ%ﬁﬁ1 Crakaats M elel S
shape of the dLﬁSeﬁ:Séer%%@rﬁzgﬁfoﬁ tﬁ@ihﬁék%éﬁbﬁ@@ﬁtﬁﬂcoﬁ%%gﬁyf@ t8k

attached on the surface and in the recess of the magnetic transfer carrier
can bé reredbdl wwhareasé hhE EeFeaPnaty and avoi dance can be perfectly nade

on destruction JRgpet | and. RIS j C ; g’ggﬂ ed by
cont act bet vveenﬂ%lg mgngtéﬁnﬁ@%rd mergiaum atrgid f%ge%ggg%%c ggghgggato
t he presemels storfeicgnandtireithet hecebstafeehe Magaghet itcransesf errcaeti er

cl eaned using the cleanin met hod_and the_cleaning a r.at us descyibed

above are“tte efF%%OVEQ Wgng Sﬁsﬁa?flgr ?eﬁﬁﬁéﬁ%ﬁagn%egﬁggg%ﬁséd,Cg\%i %ﬁ

cert ai nt ypefhetel prieadshen destagreatiion o&car dayapt 0ducéad appar abyaecictc

operated on a qqap%ne,ti c record medi umon which jnformtiagn si have
¢ eR

nal s ]
been WagnetFRaf FPAUEhSFEFRERY TN STE & HREghEL? EarEhd et e %%C}*F‘regrl}lmhi gh

qual ity ree@renéepngduet coneganahe esabhedpirBswhiceho20 rbhergni sapteguced no
destruction of a magnetic head and a nagnetic record nmedi um by contact

bet ween t HeeHBHREVEErecord nedi um and the magnetic head caused by foreign
matter present fNhgrehetyeeRranBeLel cPBSEELPLL@ANEE LBEnEY @WeNESedaifyg. 1

is a view showing a state where a magnetic transfer cafrier and a magnetic
record negéthrdrand pdeedlapainaeayatesihs dachrobrerabave amryfargec frpanst er

appargf useaLEoL Ml gt an,ngRROAL TeRL A LASREESGRkN RYSRLEQRY
Therefore, when a magnetic record reproducing apparatus is
operated on a magnetic record medium on which information signals
have been magnetically transferred from such a magnetic transfer
carrier, high quality record reproduction can be enabled in which
20 there is produced no destruction of a magnetic head and a magnetic
record medium by contact between the magnetic record medium and

the magnetic head caused by foreign matter present therebetween.

Brief Description of the Drawings
25 Fig. 1 is a view showing a state where a magnetic transfer
carrier and a magnetic record medium are spaced apart away from
each other in a magnetic transfer apparatus according to an
embodiment of the present invention;
Fig. 2 is a view showing a state where the magnetic transfer
30 carrier and the magnetic record medium are in close contact with
each other in the magnetic transfer apparatus according to the
embodiment of the present invention;

Fig. 3 is a perspective view of the magnetic transfer

11



Fig. 2 is a view showng a state where the magnetic transfer 30 carrier
and the magnetic record nediumare in close contact wwth each other in the
magnet i ¢ wpan®bsee appar at us according to the enbodi ment @eCTUReE/@PEsent
invention; Fig. 3 is a perspective view of the magnetic transfer 11 WO

03/ 001526 PCTL JP02/.06095 .carrier of Fig. 1; Fig. 4 is a graph show ng a
rel ati onsﬁ?ﬁrﬁgf:vﬁgngégt'i ilié and a pressure in an internal space A of a
support stage fbigtheismagneiple sheednd aedi i ioindh o htwedn §.tfmd $ndl
schematic pl an vi ew of the,n%gnetic transfer carrier of Fig. 1; Fig. 6 is
an enl ar gBdPYFEFHEE aTpaft LRCSERag gPase B gf # SEPRAFAr StaAdey te&cthénal
view of apkgabeNcShawWBriNmekitm & ¥4qFi@; 8 is an illustration showi ng an
initialization of a nagnetic record mediumin nmagnetic transfer; Fig. 9 is
an il lustrati onFsBewh NS nagieteratiaristal Wwiev o agryeddsr ¢ rapdifem

Fig. 10 igs,a,$5e¢tjenal view showing a way of magnetic 15 transfer; Fig. 11
IS a perspective view gf' a’configuration of a cleaning apparatus of the
enbodi nent; FigFid2 bsia @npewilewgshowiry olfeanpbagtof’Fiod. Fiy;,. Bi;g. 13 is a
partially enlar nsfer carrier;

4 15 a Jorapectye Ui bbb 3 TaSt FecEranerer SHophr atiks KELOV Ry 1f
ot her enbedpnests of the present invention; Fig. 15 is a perspective view
of a b osent | RVBiTche ¥ oL LRECTERbioyt S BTG oyt o AR EroRt of
a pivotingagnetic record medium in magnetic transfer;

Fig. 9 is an illustration showing magnetic transfer on a
magnetic record medium;

Fig. 10 is a sectional view showing a way of magnetic

15 transfer;

Fig. 11 is a perspective view of a configuration of a
cleaning apparatus of the embodiment;

Fig. 12 is a top view showing cleaning of Fig. 11;

Fig. 13 is apartially enlarged sectional view of a magnetic

20 transfer carrier;

Fig. 14 is a perspective view of a magnetic transfer
apparatus according to other embodiments of the present
invention;

Fig. 15 is a perspective view of the magnetic transfer

25 apparatus according to the other embodiments of a present
invention; '

Fig. 16 is a graph showing a cycle of movement of a pivoting
brush in the magnetic transfer apparatus according to the other
embodiments of the present invention; and

30 Fig. 17 is a plan view of a magnetic record reproducing
apparatus according to another embodiment of the present

invention.
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brush in the magnetic transfer apparatus according to the other
enbodi nents of the present invention; and 30 Fig. 17 is a plan view of a
magnet i ¢ weaamaiseepr oduci ng apparat us accordi ng to anot hecTarimayrent of
the present invention. 12 WO 03/001526 PCT/JP02/ 06095 Best Mbde for
Carryings Qut ! ByentLen, Rebepling Lorhhe agggmpanying draw ngs,
description w e grven  of “a magneti c transter apparatus using a
magnetic tranBéfercangier tEoeadiangpdyian etdzodingent desdriigtiest witdde of
5 the present_invention beIgML E@ferring to Fi a reference
ghetfc

.1 to 3,
Sueral He | RHYERL 86 °atAg FBBOr8 nBBPaPeUsh USE S RaBRELEE G Sk on

whi ch i nf&nsBét 0B 51 D8Rl e i ity he bnasabenindnt2ia ehekshapRdle BEINEti C
transfer carrier, on which the information signals are 10 recorded to

per f & m Wyt FESEFakB¥BRC &Pt RELPNFOor mati on signals onto the magnetic
record medi umgerdrpidgals ﬁ:’%@'sgl 1019615_3"‘,_0% rBeELLARS ﬁﬁﬁef@ftlaghd‘ﬂctatﬂgtshe

di sk-shaped magnetic record nedi um in nmagnetic transfer, provided on one
sur f ace dfmagechhgneererdtradster sgghr per a2magndticr ddsdl onewbdsbs. 15 The

radial r 4_eack d essed i l.k of he.s rate
con%aredﬁaf§%ﬁgﬁéogog?ggég%d?%% ?gdggi@ggﬁgggfgggbr?i8n8§ggzg&%§ﬁ%adjacent
radi al congretipotrtamnted cnd iogpenen whwahdtbbel ofderaipesn phemalef atrke

magnatic transfer_ carrier 2 from.the inner perjphery thereof. The radial

F ecals oot GCRRARICET 78 26 IS ATRF bhiii it e £ Tabh0aet Bt 1 &7 93Ad Sa
depth t heteof the mporéeiablycsetl hedaumahyesoplibelordar aof cdnffacA
reference nuperal _6 indica%es a support stage for supporting the magnetic

record ¥ EhPRS FPL CPBARCKOTEEBIdNG Ged X BHAPECORR Fige bt C & (¥ ¢ He6itHe

central segi it the Supgent, $hage &d Bh 8nd Passage Jhroughawhkeha gas
bet ween the magnetic transfer carrier 2 and the magnetic record nmedium1

i s di sch@fgesfer gagaserid’foerdi Bl yafdalt hecebseween; 9 a gas di scharge
por t; 5f or The radial recesses 4 each are depressed into the bulk of
the substrate compared with the corresponding radial contact

portion 3 between adjacent radial contact portions 3 and opens
toward the outer periphery of the magnetic transfer carrier 2 from
the inner periphery thereof. The radial recesses 4 each serve
20 as a cleaning recess as described later and a depth thereof is

preferably set to a value of the order of 5 um.

A reference numeral 6 indicates a support stage for
supporting the magnetic record medium 1; 7 a vent hole provided
for flowing of a gas into the central section of the support stage

25 6; 8 a passage through which a gas between the magnetic transfer
carrier 2 and the magnetic record medium 1 is discharged or a gas
is forcibly fed therebetween; 9 a gas discharge port for
discharging a gas from the passage 8; 10 a suction pump connected
to the gas discharge port 9; an 11 an exhaust valve for controlling

30 an exhaust of the gas. A reference numeral 12 indicates a gas
feed pump for forcibly feeding a gas into the passage 8; 13 a gas
feed valve controlling a feed of the gas. The gas feed pump 12

is equipped with an air filter (not shown) of 0.01 um in pore size

13



di scharging a gas fromthe passage 8; 10 a suction punp connected to the
gas di scharge port 9; an 11 an exhaust valve for controlling 30 an exhaust
of the gawoO 0dooester ence nuneral 12 indicates a gas feed parEPéx6odorci bly
feeding a gas into the passage 8; 13 a gas feed valve controlling a feed

of the gas.,The feed pu 12 _is equi pped with an air fi]ter (.nat
ohowny oRUBNORERT Epihd BEDEet of \ip b Oress L et Hhos i606b Tarip ohat
forei gn mett enhtef thedbans@rgensr.e across is not forcibly fed into the

passage 8. A reference nuneral 14 indi.cates an arm being .fixedl nount ed
ot he magnet | & FEARSEBe BIREER Lo o IRONER LhTe AagHE! PELMS drabcd:

carrier zoustkixedl thdmughed i ent Pah Heeholimig @bMmd 4ol . SUSKE Rh fh i
throgﬁgh t he through hol e Erow ded to the holdi ng arm 14. The hol ding arm
' Qi

14 i 9 fr E&ppsdEirdapEyipsst tivhdaestl vanophsper opesi thomodiddmy ahe LéMmy cal
directio : i 1 y S I t . Si de
t her eof . gilg}élil)gltgg:él ggsg‘gg?rglhg%ll gﬁgwtﬁ?gggﬁgﬁ(\)/g% %Jfégf%%aé(?%%stﬁa{glo%l?%@d

wi t h suctiron/lfor cBdef bedldifgratmotdal ¢, foeehy ref bdanke neosHiigpndd athexr e

will be i bed .qf. vingzapart ep,of..moving _the magnet i I fer
carrier E?gﬁ%&t %gg%ad“r?g’t FCOPQCE—,}E% ‘r{%ﬁ?%ﬁgi %ﬁﬁ??lﬁgaﬁyb r%n%q%a(%:%%fgmget er by
forced feedbef waiyr ofMa ¢tosss sare texanate wfe ttw gaisie e reexthaust val ve 11
is c]osed whil he s feed,valve 13 is opened nd in this state, the gas
eedBumm 19 | DobBar Ao SO HHE o7 D DEBLORD e BHACTES Baed 45T | ow
into thewpassage B oBYrdd@idd] fes@,. air is forcibly fed upwardly as shown
with an arrow mark A 20 of Fig. 1 through the vent hole 7. Thereby, the air

forcibly fed FAESTRE Pddr Woltd FofeIkESUF A Hd dradnetiPets dddflePcarri er

2. The giekchS He@f 6ie0h YodfvBG J-2 N8 58epSeESsl A%y SRR Y EP1 @R Bl Oy Mar K
B. The air forcibly fed into the recesses 4 not only expands and advances

radi al | yceowaed fhandutlee pesighier yrafondaarkigitetli epabtt adasfiaromr &adher 2
‘;;f’g%é_ ngi%ﬁt'é%e%%g%{én%@ L8 S‘Bfaif'{ %Qf‘c}%*l% ahCeSESREPe e YL €. SR
pheri ¢ air throug
exhaust valve 11 is closed while the gas feed valve 13 1s opened
and in this state, the gas feed pump 12 is operated. With this
operation, the gas is caused to flow into the passage 8. By doing
so, alr is forcibly fed upwardly as shown with an arrow mark A
20 of Fig. 1 through the vent hole 7. Thereby, the air forcibly fed
into the vent hole 7 pushes up the magnetié transfer carrier 2.
The air is forcibly fed to the recesses 4 as shown with an arrow
mark B. The air forcibly fed into the recesses 4 not only expands
and advances radially toward the outer periphery of the magnetic
25 transfer carrier 2 from the center portion thereof through the
recesses 4, but are also released into the atmospheric air through
clearances including the recesses 4 between the magnetic transfer
carrier 2 and the magnetic record medium 1.
Fig. 4 shows a relationship between an elapsed time in the
30 step above and a pressure in a space H interposing between the
magnetic transfer carrier 2 and the magnetic record medium 1, and
after elapsing 3 seconds in the figure, the pressure in the space

H increases rapidly in an instant from 101.3 kpa upward and

14



cl earances including the recesses 4 between the magnetic transfer carrier
2 and the magnetic record nedium1l. Fig. 4 shows a relationship between an
el apsed twowsjomsehe 30 step above and a pressure in a SpRCEJIPDA/(BOEY posi ng
between the magnetic transfer carrier 2 and the magneti c record nedium 1,

and after_ela n conds in the fi t he

mcreaseg,tl} éﬁagﬁ/ Ilgnlgn %gtazch? Eﬁeosrﬁuff? %eq< 068 54 ]i%a %\6%0%?%181?526
PCT/ JPOZ/JOGs(&E, wieteabdé €L od i Sokepdpaida 1o %S:bﬂt@t@fwlh@fe otigermadndi3lc kpa
for about sec, which period, correspon to a state where the nagnetic
transfer td%?rnrsi%r Eaid e é'{hiecmragﬁg&cnﬁﬁicﬁ’ﬁdlm?fjéym ia??aya%é orm
each ot hefyap fﬁﬁnmté@héfansfer carrier 2 and the nagnetic record

medi um 1 nove apart way from each other starting a state of being in close

contaft with eddte sraEreaie Whks fdie erIghiedl @ tathstlee magnetic lzeq@%cés by
0.5 mm i %é&%ﬁ'ﬁﬁ&&" élﬁa%@%r}fk%ﬂgez?%@o% *E%rtt% HVJ@aGC% %@fng

hol ding arm i's put 0 contact Wih 10 the | ower Surface o e gui de
menber 16in FHerssbyond amy Wi gh apahto’dhl@tmmmrw@@e nhenabgnetizns Eeor d

medium 1 and the manet ransfer carr| g rol| Ref rrypg to
Fig. 2, aceasrcrrllepﬁl or1f lbéfebglfgl’vglﬁL of & clpglseeCe Wltt tth pr%ggég 9i % I\%hpgh t he
_magnet| C ttecaab rmm:wnel camd:H&elollﬁnnga@m @ tsapstetntar cortalt anetiput

into_close contact with each_ ot her suct.i on air. gas feed punp 12
o odlsedthed Bttt Tagar ot Che s e HESHAST r bba VSRR s T

Then, t h%ﬂw@ld&@ﬂ&é%@@w@@mcme tﬁ@gﬂ@d@ﬂ@tt@cw@%@ldmdl uradd i snéi xedl y
m)unted is noved downward 20 by its own weight to be settled on the

nmagnet i ¢ R oL el ams fer %@?é%ﬂft%rlstcﬁén%&%hh%@ val ve 11 i s opened and
the suction purﬁéfé%i%%rﬂgedz BYe 401 DPt $8n #11E8d fzﬁ\%sofnat@foy@nt

hole 7 is dischar wnwar d as shown with an arrow mark Fig. 2, the

gas in theon2st aressess mntm;chsthmmmrsetnqh@cgpdclee@uumsl aﬂllg@ the

di chgrg%gagnetlc transfer carrier 2 are put into close contact with each
other by suction of air.

The gas feed pump 12 is ceased to be out of operation and
the gas feed valve 13 is closed. Then, the holding arm 14 on which
the magnetic record medium 1 is fixedly mounted is moved downward

20 by its own weight to be settled on the magnetic record medium 1.
Thereafter, the exhaust valve 11 is opened and the suction pump
10 is operated.

By doing so, since the gas in the vent hole 7 is discharged

downward as shown with an arrow mark C of Fig. 2, the gas in the

25 recesses 4, that is the gas in the space H, is also discharged
through a clearance between a hole defined by the inner periphery
of the magnetic record medium 1 and a boss 5.

Since the recesses 4 each are of a shape to extend through

the edge of the outer periphery of the magnet transfer carrier
30 2 as shown in Fig. 3, the magnetic transfer carrier 2 and the
magnetic recordmedium 1 are in close contact with each other along
all of the periphery. For this reason, a pressure in the space

H between the magnetic transfer carrier 2 and the magnetic record

15



t hrough a cl earance between a hol e defined by the inner periphery of the
magnetic record nmedium 1l and a boss 5. Since the recesses 4 each are of a
shape towxotoemdlsnmrough the edge of the outer periphery @CTURe/(sagnet

transfer carrier as shown in Fig. 3, the magnetic transfer carrier 2

and the mag netic reco g rrea m1l are in %I osg contact, with each other al ong
all of t]ﬁg per Eh?—)?yre BfFe hruLg’Wleéag &0 8SUQPENER on@TE5EEE € -H bet ween

the magnattoertiiagsier thar hbghe iandeldhe dmagaetint 1r eeofte sk dM03h801526
PCT/ JP02/ 06095, nmedium_1 is reduced |ower than the atnospheric pressure.

Accor di nBRgRethe FREREERPE FEESIGTMEdPYmDe §o5riedsed ttélet FEMORRGREL Fe

transferpeakkhes 250y #eiact 110n;08: §1e: &t MsRheibe 1RrEsesE€rd Gn kReF 0.
4, a di VISIOI’] of 30 kps in pressure in the 5 space H corresponds to the

abov® deSPAFBed @dRsRordadio st @bOWh@ﬁscmh@@n@loa&r ¢entasted tedwar d in
the direction ef.gan a%ég ey k Ps 9&9 J i O%{%l%ét%%eﬁ gae to

the magnetic transfer rerer en a |s ance he magnet ose to
t he nagnerrowtmankfmrascahbwerlﬁ FBach?esoaas'eﬂw@eo{:lblse ’oodtéte ofaghb@ticnm

t,of t t 17 di f D d.
e 2 nns R B IRELeF Lo S o { e e of L R g RSB e

magnet i cthecnagnaeit umansfélﬁtcansrién: A rdalceels anvef uanoartioav grlde bf by
one vol uti on or nore. V\](‘ t he re oI ution, a necessary magnetic field

for Thgnet MR {ORRAAE ofsths %%‘P?E b &0t RS FHGIRA IO PonEReAT M FREE 2.

Here, depaikededgsali pthon, Wwhe Reghbvenyofsthevongagtia theanstenigarrier
2 referring to Figs. 5 to 7. Fi shows a schematic plan view of one

exanpl e BETERBeRHgAEFPELLPANRT cF le gdiedl @ reaorshgAivg Ei gthat 16 dihgnal
region 2g a&éerreﬂl ¢ oSt 20, adigl by %1 Re L ABLON+ 8L éfqnfée e lhgifmgnetic

transfer carrier 2, that is a surface of the magnetic transter carrier 1
in contathe wevhletfenr @nagnesserwmmmetm @ra‘laﬁcéonfmacb‘reeh:a@rb:etamefreecord

redig 1 FLAs) 130300 SpgaGN ALt & Vi showg,g godel and “actually. the

si gna reglo a r's Tormed of & ¢ontact port i
Here, detailed descrlptlon will be given of the magnetic

transfer carrier 2 referring to Figs. 5 to 7. Fig. 5 shows a
schematic plan view of one example of the magnetic transfer
carrier 2. As shown in Fig. 5, a signal region 2a is formed almost
20 radially on one major surface of the magnetic transfer carrier
2, that is a surface of the magnetic transfer carrier 1 in contact
with a ferromagnetic thin film surface of the magnetic record
medium 1. Figs. 3 and 5 each are a view showing a model and
actually, the signal region 2a is formed on a contact portion 3
25 in Fig 3.

Fig. 6 schematically shows an enlarged view of part A’
enclosed by a dotted line of Fig. 5. In the signal region 2a,
as shown in Fig. 6, there are formed digital information signals
recorded on the magnetic record medium 1, for example, a magnetic

30 transfer information pattern constituted of magnetic portions
made of a ferromagnetic thin film, corresponding to information
signals at positions in conformity to preformat recording.

In Fig. 6, portions shaded by hatching show magnetic
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25 in Fig 3. Fig. 6 schematically shows an enl arged view of part A

encl osed by a dotted line of Fig. 5. In the signal region 2a, as shown in
Fig. 6, twerog/oerses formed digital information signals receciggoamsothe
magnetic record nmedium 1, for exanple, a magnetic 30 transfer information

pattern constituted of _magnetic portions. e of ferro netic thin
Film cdrTeEpBRArRya of Prirtrriid e T AT GRAPS Hh po e BHEIT h G SRPOPRFTY to
pr ef or neinfecwsdiog. phtt&ELg. showpotihi g .sbadedabyabatehi fgtsihaw magnetic

16 WO 03/ 001526 PCT/ JP02/ 06095 fportiqns made of a ferronmagnetic thin film
The nmagre?PELPPHRALEER 15 Wi br hafitoORTF4tiosy Bl SRehM SUSLARR G 2 GLPGK §1FRPter n

With a LeHdouns 5eRvbs WHLh, bRl D8aBES 9N GRS ctshgAg 12 Hh@eknskgnal ,

a tracking servo signal, an addr ess information signal, "and other 5 digital
si gnal s &%l hrt apryel ke qien Biralemg sich sers eaitiedilvorngihe diregkioemf B. The
magnet i S Lnf or i ter ﬁﬂﬁ%$7'i Fi 6, | , and
a confiSE%%??oﬁgﬁgFgénégﬁ%ntQ%%%Eiggﬂ%rs 0 én#§6%%¥an%?§ﬁg:éﬁ%lﬁpg?ﬁation
pattern &meFpgoperly oretetamimed accbredicog figuraftdomt aarasiggnans todbe

magnet i cal | 10 .transferred . onto the .nagneti.c record nedium 1. For
exanple,g#%gﬁsc%geavW%g%sgﬁFiqf%gﬁéﬁ fﬁﬁéfqﬁ%%ﬂa P2t O e PERCBTSPGRAY i s
recor deddobe amimgietccofdlmy of o airhdsthalt Sin sl it daragoakitscaecer d
nedignl and reforgat geco ding of a tracking servo_signal and ot her
sig&‘ls TR F BRERIpRPESr HRE BRIISTEReTBSSFY BPALHR feference signal, the
fol | owi ng procegur examylepeirdoptedei MnubbchsaiBgnehi-a hianskervear ki er
according to the present invention is used to transfer record only a

ref er enceS QT gREF TEERR T it HrEreaaRRc a8 8r BRaReEACabHARE oh harndagdskic film

of a harg, digk; and ﬂa@%réttifaer@@%ddén%biha,;Qﬁ&%f@f’ofﬁp rae&?ﬁﬁrégg & ot he

drive, followed by preformat recording of a tracking servo signal and
ot her silgpatkipegrsorned ibnl andaghbeircshendlefis Woirtiterd rdislorheidven Fi g.

7 SH%WS &Qaﬂégfé gfcgﬂeor}eogegé}lece 'ngel‘qta{lc, tgh%n%% rlowinq procedure may
be adopted in which a magnetic transfer carrier according to the
present invention is used to transfer record only a reference
signal used in preformat recording in advance on a magnetic film
of a hard disk and then the hard disk is installed into a case

20 of the drive, followed by preformat recording of a tracking servo
signal and other signals performed with a magnetic head of the
hard disk drive.

Fig. 7 shows a partial section of the magnetic transfer
carrier 2. The magnetic transfer carrier 2 has a substrate 2b,

25 as shown in Fig. 7, made of a non-magnetic material such as a Si
substrate, a glass substrate, a plastic substrate or the like in
the shape of a disk. On one major surface of the substrate 2b,
that is on a surface thereof with which a surface of the magnetic
record medium 1 is in contact, there are formed plural fine

30 recessed portions 2c corresponding to information signals in an
arrangement pattern. A ferromagnetic £ilm2d, which is amagnetic
portion, is formed in the recessed portions 2c on the substrate
2b.
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carrier 2. The magnetic transfer carrier 2 has a substrate 2b, 25 as shown
in Fig. 7, made of a non-nagnetic nmaterial such as a Si substrate, a gl ass
subst r at ewoa3fpbeé i c substrate or the like in the shape eCTaredi/®kes On one
maj or surface of the substrate 2b, that is on a surface t hereof with which
a surface of ne i record dium ere e f or med
plural fine 3 ré%eg% %apgr F ﬁ% 2§EEE?W%%BS n5 98 ?ﬁ#%r t?Bn ?gnals in
an arr ampgnenic pataﬁsﬁerAcéreiéenagnEheg halvbnbad,y wbi BB magaemBgnetic
portion, is forped in %Ee r cessedﬁgortlons 2Cc on the gé?strate 2b. 17 WO

03/ 001576 FR&1 51027680 FRERFLSF sTBFOL A& Perr Grldhali ¢PERFREELPR 2d on

the magnetiggal rasf Rk geathiceredord B¥aNaY @reNhY 49 bEFMBANGLItG iR 8Kl al s
capahl e of transfer recording a digital information signal on a magnetic

record nERAPTARE HbS HFECITS &1 iedmsae | Gﬁﬁd§le§ﬁ npecle@sdmidsspatohardn
terms Ofoflasfcﬁﬁ@ssﬂss&h%e%aﬁ%rgf 8RLI £ FQ{:tth fALELial gLtk the
ferromagnetic thin film2d, there can e ex npli for exarple, Ee
Fe- Co alc¢ay %@X@Eﬂ@érlefled\,lotfertmamlalh} dieer Coat Eeatﬁpomllw:graeitd otheus.

density ﬁggp t ter i.S._npr efe /8858 n_order
generatéﬂ% ﬁ' su %1%¥%n€?recor 'Hﬁfqﬁgaﬁgglc f#g? gardi%ggigégﬁe lﬁd of a

nagnetlcna@snrﬂlnﬁdlmurenpmbfehabmpOEHEEpﬁedsugnakﬂearEOMQEheeate a
Esp |aII n cases of a netic ecor un1mn&h a hig rC|ve force

in excesy %# %b%ﬂ%nraﬁarglPaeQ?%?e ﬂFsEl hT§98RHA Essnﬁﬁn@tkﬁn afér2 there

ari ses an£NAGELC trae &b Skl isf &h GHEMh 18 roeaerdiondst HREEOH AL waisakurati on
magnetic flux density of 0.8 T or less. For this reason, there are used a

magnet i Rt alY %Ptﬁa§e§aP§r%tW@ﬁnﬁﬁbﬁefpéoFﬂu%eééH§l vithf agBhekal 1y 0.

8 T or nyercapd ﬂ@ﬁeeaﬁbégcéssoﬁ 260 BRI End A Hﬂégkﬂeé%ﬂfk wﬂehfae%%egnetl c
thin film2d of the 20 magnetic transfer carrier 2 is dependent on a bit

| engt h, MagireEbei baveabgnehezat pohses a ahgheei cor déepblpedibfmighdng film
thi Cl%“esj_se&ér&ﬂ'&g@ﬁék&oﬁaé{@r focrureﬁ(i.al% ?naglr{-eﬁgafﬁ%ﬁwﬁ% %1%3/ of 0.8

T or less. For this reason, there are used a magnetic material

with a saturation magnetic flux density of generally 0.8 T or more
and preferably 1.0 T or more.
A thickness of the ferromagnetic thin film 2d of the
20 magnetic transfer carrier 2 is dependent on a bit length,
saturation magnetization of a magnetic record medium and a f£ilm
thickness of a magnetic layer. For example, in a case where a
bit length is about 1 pm, a saturation magnetization and a
thickness of a magnetic layer of the magnetic record medium are
25 about 500 emu/cc and about 20 nm, respectively, a thickness of
the ferromagnetic thin film 2d has only to be of the order of a
value in the range of from 50 nm to 500 nm.
In order to acquire a good quality of such magnetically
transferred signals, it is desirable to uniformly excite and
30 magnetize the ferromagnetic thin films 2d in preformat recording
on the basis of an arrangement pattern of a soft magnetic thin
film or a semi-hard magnetic thin film as the ferromagnetic thin

film 2d provided onto the magnetic transfer carrier 2.

18



bit length is about 1 m a saturation nmagnetization and a thickness of a
magnetic | ayer of the magnetic record nmedium are 25 about 500 enu/cc and

about 20 woosnespecti vely, a thickness of the ferromgnece/Jrom/osods | m 2d
has only to be of the order of a value in the range of from50 nmto 500

M L OF REEcASERSAU r 0.2, 400d guaLk Ly 0f 5Ush MRIBRLLCAL Lo L LAnaLaET o

signal s, esirab 0 uni excl nmagneti ze
f err omagnetasge ttw ntieé lmmsyrelk i ycefrat mtdlmccbr dung en & hmﬂrasiw]@pranr
atte n_of a.soft ma hard magnetic

arrange negnc thin i a.s
Chi P11 nhas THRS oF PERRGNOE! Eothin thei MREDECdFotraea ton GoERa eagnet |
transfer carriepegeri8tVh03{ 001526 iRCH P02/ BHOBSCa Fush hes tRy® fdrt the

desirgple to apply uniformdirect-current erase to the magnetic record
medi um 1 BaERCBSCatharatarskasrier 2to signal recording using the magnetic

transfer carri %re@"i%ct“fﬂh‘i% %Me@%ngd ¥’é§?f9fzeaof atyil 6Abkepa Pt hag dior the

5 magnetic transfer carrier 2. Aresist filmis formed on a surface of a Si
subst rat ethéf hr@@ ist hélmeiss §ﬁlbfj ielctreidst & eBpestse 2d eeyedwivd nantb dévelldyi ng

to f | h d b

or an ol ot Fon BERRELLER A i S PR SR Lo R R A g e By
the resisbrfahnmelscetohedeby dsluxche'ashungaophbhelllrtknegrla@bhm geehbd.form a
the i sTRe PP Ee8u oG et LT s Lo CERFR Y et HBar ey e ©

evapor at | @échﬂﬁqﬁ@dtoamomn ap|fahlengeﬁéfsbodndap%|3rmi%hbﬁhd ,pr@fﬁ!llét i ng net hod
or 15 the like is used to gbtain %ﬁma gnetic_transfer carrier ﬁrow ded

Wi th magnEPTECPRPLriong &6r FBSRERATAGNL §1PRESPIRE dhesit§Ralns | ﬁl state

wher e reC@é@@@'q@QﬁE' QBStﬁ'i% f'al |s?@t\ﬁ’bfr|i'n% ﬁ%ﬁ:h@'@iﬁg%etxﬂa%ulﬁnh'eﬂaf)bh:@t%ﬂe of
Co or the like. No specif ation i$ inposed to the above nethod as

20 a met hogthoed, far Mmaiy péartéé@sgteahadpr@tqmmkmdof Bl elehing giathac orof
the nffgne{:hg 1 r]?é.'if eﬁs&éﬁ% %rbtzdﬁlng rﬁfénmlr%nsafefﬂ BSrEgggszsproxnded

with magnetic portions corresponding to information signals in
a state where recessed portions are filled with a ferromagnetic
thin film made of Co or the like.

No specific limitation is imposed to the above method as

20 a method for forming a recess and protrusion profile on a surface
of the magnetic transfer carrier 2 and for example, a fine recess
and protrusion profile is directly formed using a laser beam, an
electron beam or an ion beam or alternatively, such a profile may
also be formed directly by machining.

25 Then, information signals corresponding to a pattern formed
on the magnetic transfer carrier 2 are subjected to transfer
recording, a procedure for which will be described with reference
to Figs. 8 to 10.

At first, the magnet 17 is moved close to the magnetic record

30 medium 1. In this state, the magnet 17 is rotated in parallel
to the magnetic record medium 1 with a central axis of the magnetic
record medium 1 as a rotation axis. Thereby, the magnetic record

medium 1 is magnetized in one direction indicated by an arrow mark
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and protrusion profile is directly formed using a | aser beam an electron
beam or an ion beamor alternatively, such a profile may also be forned
di rect|y W9 ogmetseéi ng. 25 Then, information signals corre®p@ldizigotso a
pattern formed on the magnetic transfer carrier 2 are subjected to

transfer cording, a procedure for which will be described with reference
to Figs. Qgr%&gl'o.ig %‘tn far(f‘éatr}c?h eGP 1% moved close to the magnetic

record 30 nedity@nl. the thigheHiat @rahBE€crBghetrid? DSikofabethmpoped adil el
to the magnetic record medium1l wth a central axis of the magnetic record
medi um 1 Fadredtior esesd . nafiiepy 2 Gy RehetieriREor ¢ diSum 1 i s

magneti z 4 ' ' i el ; K3 d9 WQRO3/001526
PCT/JPOZ;%gl ()e%f)l?c[ﬁ%fs%é ?E%@?'n %gﬁ%ﬁﬁ ﬁkaﬁi%%i% rl'lh%n, t he magnetic

transPer meameitdc Zdoo rslipedinpodedrorput Ha tragmdtfiormr epdr 61 addi Rk t er
posi tioni ng., E%cﬁa%%he%‘%ﬁ%h%?8§?{fe§t aEr?e@ .*le% %%gﬁ%;éoc al ﬁégﬁéﬁiccﬂéi&r 2
nedlr um afe pu I Nto ni C

and the 5 magnetic recor orm an ose cont act
with eachiroth@étredhbopadpessitdarcethatapplingd ia Inegristdre. f Tekdebiyn tehe

direction oppgsite to that in ipitialization. There t he . magnetic

por £+ o BB th@HagHEtT 1 rahoris TARHT BT S Hes e g TLBH 2 11 r rmat  on
si gnal s eRIgneSIGHH Ng ThF cathaarilcangegeat s Ho rpatsimiiely tbennmgretdandotti ons
2d on _the magnetic transfer carrier 2, as shown in Fig. 9, are

magneli cAaGFaamT drtedra e bl prrerit 1egRnthe B Itl?n‘él?raa%?@?%e‘? ecord
medi um 1 .3yner mosed QhWe MaaRet b¢ hranshigheRERLEY Erafptéribatinan
arrow mark indicated in Fig. 9 isa direction of a magnetic field 15 of a

magnet i za icge et itech regier i Hal oy thansrEretec orteorhenedbghet i ¢ record
Ao shown S PGP T S e Re P o e o T DT e AGbmelTe ol ransTer
carrier 2afmonuautksiddicatadsimt®iawheres tthdi28ciagnetf & megnstér thekder 2
s Sli?)eriorg)oas?ﬁjagor{]eéihfa@%eéégtéf}r?anaggnetically transferred onto the
magnetic record medium 1.
In Fig. 10, there is shown details of a magnetization
performed. As shown in Fig. 10, a magnetic field is applied to
the magnetic transfer carrier 2 from outside in a state where the
20 magnetic transfer carrier 2 is superimposed on the magnetic record
medium 1 to magnetize the magnetic portions 2d on the magnetic
transfer carrier 2. Thereby, information signals can be
magnetically transferred to the ferromagnetic layer lc on the
magnetic record medium 1. That is, by using the magnetic transfer
25 carrier 2 onwhich the magnetic portions 2dmade of a ferromagnetic
thin film in an arrangement pattern corresponding to prescribed
information signals are formed on the non-magnetic substrate 2b,
magnetic transfer recording can be performed onto the magnetic
record medium las a magnetization pattern corresponding to the
30 information signals.
Note that as a method for magnetic transfer of a pattern

on the magnetic transfer carrier 2 onto the magnetic record medium

1, a method is also available in which the magnetic portions 2d
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medium 1 to nmagneti ze the nmagnetic portions 2d on the magnetic transfer
carrier 2. Thereby, information signals can be magnetically transferred to
t he ferrowegamoises | ayer 1c on the rmagnetic record medi umpCT/JPbeaic0ds, by
using the magnetic transfer 25 carrier 2 on which the magnetic portions 2d
thinfilmin an.arr e n ndi ng

made of a_ferronagneti.c ngenent . patt.er rres

to prescrolrbgcztfe ' 8?%&& E]ﬁa%FgﬁJél%ara]?Jee% gr ﬁ%% rg%grtl#él% %-lﬁlaaﬁggpggsu %t rate
2b,d_ malgntaién: itr ahsfsestbeeqr dhagmaane bec per dwos ferd m:ﬂiémgoﬁ_ag?eti tnteecord
medi um | as, a nagneti zation pattern corresponding.to i nfornation

S gnal's. NGHEE ERBCoSS W PR(TGIPRGRSFAGIA T FARLHE L oft hE SR RAFDL GRS he
magnet i ¢ yfansfehb CahFbenaZ 18Rt 81 4RL1 FRANELIIaCH donBdidtAodli naviethod i s
al so available 1n_which the magnetic portions 2d 20 WO 03/001526

PCT/ JP02/T6 095 cgri bese ahayrRet pe ¥ gty neginetdc figle hagraliiasdtrnthgvance

and  thefldhdil s Splere t R AANCH] Gnbil AOS TR BE ¢ Gle bl nUl ki Ojp €l 0SE
contact wth the magnetic record nmedium 1, thereby enab Iing witing of
i nf or mat i s garlsere roaddi 2Fenitocentethodl tin @hckhoBhas. descri bed above,

an external magnetic field | |1 ed. e g LCc Ltran r..carrier 2
and t he magnet i%(;nerreecaojiﬂae rn’ed%%?na@g?rh&g%é &%&S%ﬁr(gg%%%# a?egrl&g t(:I%)nt act with
each ot hatagridiereafd@rrd tried g retdga ity ansfeeapearts eerny2 fand theh oligastic

record nedium 1 again,nove apart, away, from each_ot her 0 ,as sho in Fig.
SO, T et RabeE VS e A O ERRT i B The sipostiathe
opened anghd hesgarsed eeldvpunpiiddsh@peidtad. gad ierd @inip 18 fossébbyedied as

shown by the arrow nmarks A and B_and _the magnetic transfer carrjer 2.is
noved in OHFP pitddeidi AT ERBIYhEPdiaty SEPHR 1Y 0y'e Re Tott PER XS 2 DPCR™Sf t he

air forcifly ffphetlt M ianetiL AN A GRS 2 o8Rapeech! Fi BRVERBN!
where the top ‘surface of the holding arm 14 conmes into contact with the
gui de rrérmleélmss.arm ldhby theeachionlodvg B9reneo frilvavatar KoBC1bPhy B8d- is
(or ¥ SR LAUAL) V LHEOUD L8 E5esgised LO/RLG ol oo 8 L3501
surface of the holding arm 14 comes into contact with the guide
member 16. At this time, as shown by the arrow mark B, the air
is forcibly sent radially through the recesses 4 toward the outer
periphery of the magnetic transfer carrier 2 from the center
20 thereof, which state is kept on.

Here, if foreign matter exists on the contact portions 3
of the magnetic transfer carrier 2, a defect would occur on the
magnetic record medium 1 by performing magnetic transfer.

Description will be given of a cleaning method with

25 reference to Figs. 11 to 13.

Fig. 11 is a perspective view of a construction of a disk
cleaning apparatus.

In Fig. 11, the disk cleaning apparatus has a dummy carrier
102. A material of the disk dummy carrier 102 is a silicon wafer.

30 The dummy carrier 102 has plural radial recesses 4’ thereon with
the same shape as the radial recesses 4 on the magnetic transfer
carrier 2.

A reference numeral 103 indicates a rotary stage as a
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20 thereof, which state is kept on. Here, if foreign matter exists on the
contact portions 3 of the magnetic transfer carrier 2, a defect would
occur on wbes/omsgheti ¢ record nedium 1 by perform ng magh@CirarPer@nsy er .
Description will be given of a cleaning nethod with 25 reference to Figs.

11 to 13 i 11 is. erspecti,ve view of. a nst.ruction.of di
L enmi pongliSng! 4ol 8n BRI SRELH e W ¥y B (RARILLUCLLIR B & HPkne |
carrier difRy Aapmeieri ab2of Tie hiskrdummpgeardd erotld2 iin a sliildecdrionaf er .

30 The d cartier ,102 has, plural radial_ recesses 4' thereon w.th.the

same shab AL ThEoraina tHe culindt Sar et e g Rbe | Lo FRASRE, ERARE 2. A

ref erencennum®r athd G dayd} clbee A0BO4BEY BIrRGE 63 as 2034 GR_REEA6GN

PCT/ JP02/.06095 hol di ng section holding the nagnetic transfer carrier 2 and
C

the HumifTcelre FeEnE62C trransbracpratiage? 108 1ch bt & dhsk t Pectlicgmedaa
whi | e hol di ng hhe.dedmman canfinl 102 g4 ti?lglifc%“ce%xé_r‘@iéan?rs k Gnfhuek. The
rotary stage 103 al so functions as a holding section 5 for the nagnetic
transf er acatepping, togl cin itthen sdiatle tof berefieaadd. of Hokyerervenadmeral 107

i ndi cate .eane i a a . 1ool h of ad
made of %8??%? g? ha%%gagﬁ% 9?@%12?{13%8%%?@%21%?%%%4@”%& tagloésﬁ](%%gl §¢ uar%%nt ed
al ong t hpeoupeerypefiphergladnimge dlsdaniogaddskat6Z ahd facessédel’r eqesses

4' 10.t he. du carrier. . 102. A reference numer 109 is,a rotati,on notor
for Tt OB T e e R e Sl 2 A el S R Br DT o E B o RO b o hh B e O
BB, 110 &#@ogoateéetobbgtasm esontestEaddrert | gwtati 08 pé ofird@9i &t henend

thereof and 111 a gi voting notion notor connected to the connecting arm
110 at t RETBYRET 'eRB tHdt @ GORARF HiathpaBISqted he WG BeERbROBMOAR Tar r ow

mark CC. 1801 gt &ireneadnyABEabrlddd 1 NHILRLEES18AG3hEt EYhimsiEs: cHiRid@ial | on
notor 111 is placed on the air cylinder 112 and novable in the direction
of an ar EewEh@rgontppting arm 110 at the other end thereof and rotatable
15 in the direction of an arrow mark CC. A reference numeral 112
indicates an air cylinder. The rotation motor 111 is placed on
the air cylinder 112 and movable in the direction of an arrow mark
DD.
A reference numeral 113 indicates a micrometer adjusting
20 a movement of the air cylinder 112 in the direction of an arrow
mark DD to adjust contact between the dummy carrier 102 and the
cleaning tool 108, and 114 a jet port. The jet port 114 feeds
pure water passing through a filter of 0.05 um in pore size (not
shown). The pure water is jetted between the dummy carrier 102
25 and the cleaning tool 108.
In such a cleaning apparatus, when the air cylinder 112 is
positioned at an upper side thereof (the top of the arrow DD) of
Fig. 11, the dummy carrier 102 and the cleaning tool 108 are moved
apart away from each otﬁer, When the air cylinder 112 is
30 positioned at a lower side thereof (the bottom of the arrow DD)
of Fig. 11, the dummy carrier 102 and the cleaning tool 108 come
into contact with each other. A contact press force acting

between both 102 and 108is adjusted by the micrometer 113 disposed
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A reference nunmeral 113 indicates a mcroneter adjusting 20 a novenent of
the air cylinder 112 in the direction of an arrow mark DD to adj ust

cont act bwoDwaemsehe dumrmy carrier 102 and the cleaning t®@cl/Je@ecoend 114 a
jet port. The jet port 114 feeds pure water passing through a filter of

0.05 m |&p@£glg§%gﬁ(5ggﬁd ?hgﬁg)airngl? % wgggr is jetted between the

dummy carri er heé"cl eani n In such a cl eaning
appar at us, whemhéhetlad raioylcyndedetl21psis posvéd ahedchvatrdgn auppesssdden

t her eof theto the arrow DD) Fig. u carrier,. 102 and
the cl ea®i#iytt |0§0@%r t&ﬁ&rQOQ%Q%PrB]ﬁ?e%WmﬂWl%éﬁ%t hé air

cyli nderséﬂ%ol S. §Qcmposwblwadt§§_1adl OWRS cSked@ it gei&sut 108hes bekt eAvakdt he
arro of Fig. 11, the du carrier 102 and the cl eaning tool 108 cone

into corﬁ%& 2o eete BE Haiom Ahe sianiea C b pesd tHercee Bt PR R D et fedhEot h

102 and 108 i1 @dihustRd &Mnr&@@a@'r‘i"e?”?@?r lﬂf?e o%H%%_%ﬂ 22 £ 036901026
PCT/ JP02/ 06095 at the |lower end of the air i nder 112. When the air

cyl i ndertad 1@8nbyedddoanadrdy ahprﬁssrdmwherqﬂléﬁtl ty of the cleaning tool

108 i _nt o the c:oci'?sr{i. enltpszéi0§ g?e%l.g a%se t@n cI% $§n§161{ aoe_JL EZ'LCE)’B ttge

cl eani ng tool i s positione 2 ‘dowwar cont act
posi ti ons bedaeer ¢heaxieaniond 1dGHoh tIQBdamﬂytda&ﬁmnTyOZ@mtm magRetThe

posi.tiion_of the cleanin tool 1 i s adjusted the m croneter The
PondDi T uertes 86 ¢EER1 88 2 Sratin TR TR (GULPRAE Y & hetiate SERE EhBani ng
tool 108imwmet Hﬁaﬂi{fﬁ@r;ﬁ&:ﬁdx@bﬂ@@ eud %ﬂmﬁﬁi‘déa 405 41 eSSyt i Foer
toward the outer periphery thereof fromthe inner periphery thereof to thus

consti tu‘fjee%n%qlgo*i% cdéetiiaw Forl £ eamch§hensagrebhe ﬁdfatrb%ﬂerlééréﬁért he

magneticytransfer carrier 2. First of all, the dumy carrier 102 is placed
and held on 15 the rotary stage 103. At thls time, the air cylinder 112 is
di sposed at thelupperf silde tiher dofmynceheigicr 62| on wfaagre &®1dDPni n t he

fi gyie. ’&l@etP&?aﬁ/aE%agEh?Og?Wt Cﬁ{fé eElIng,z E’i@g éff cylinder 112 is

disposed at the upper side thereof in the direction of the arrow
DD in the figure. 1In this state, the dummy carrier 102 and the
cleaning tool 108 are moved apart away from each other. The

cleaning tool 108 is disposed at a position FF in Fig. 12, that

20 is a position outside of the dummy carrier 102 spaced therefrom.

Then, the cleaning tool 108, in Fig. 12, is pivoted around
by the pivoting motion motor 111 from the position FF in the
clockwise direction as viewed from above to as far as a position
EE, that is the central position of the dummy carrier 102.

25 Then, the dummy carrier 102 is slowly rotated by the rotary
stage 103 in the direction of the arrow mark AZA, that is in the
clockwise direction as viewed from above at a low speed of 20 rpm
in rotation number, while the cleaning tool 108 is rotated by the
rotation motor 109 in the direction of an arrow mark BB, that is

30 in the clockwise direction as viewed from above at a high speed
of 450 rpm in rotation number. In this state, a cleaning liquid
is jetted from the jet port 114 toward between the dummy carrier
102 and the cleaning tool 108.
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cl eaning tool 108 are noved apart away from each other. The cleaning tool

108 is disposed at a position FF in Fig. 12, that 20 is a position outside
of the duwow3oerseé er 102 spaced therefrom Then, the cl ezoiragoy@eds 108, in
Fig. 12, is pivoted around by the pivoting notion motor 111 fromthe

position FF i | ockwi se. di r.ect.i a 0 ove t r as a
position nﬁ]h% éh el%aelhthF%It polsﬁ{alsors%s SV\%Q %ér%%glglaorvfelre% %%258
Then, 't h’eheluairrr:yec’ajtbneoflﬁael arsb@vwnyrkobat bg¢ hyet herr atyariypdest age.103 in

the direction of the arrow mark AA is in the clockw se_direction as
T ewad | TbhtaBGyctaE alreniBaosaod: 1h8 tnin thh FORmY GR AR EBel C2uAFe f ho
cl eani ngré potid88yisotoiatethdyd R cU_@Eét t8Ne &Bh 05 t HOO WY 1@ ot geki on of
an arrow nark BB, that is 30 in the cl ockwi se direction as viewed from

abov® at TAtabeR- s ePr Ghe4BDPEPAThN Tt sLeaRingnberl 40f iriceatad étsa

cl eanin e 0 h 4 d jbetween dunmy
carrlerQVéfgy&gl éﬁgb@&%a§P%8 F%% afhﬁ& gQEElE%3}g%Y%%6 P%T%?%O%%g§095

Then, theogiedemngft Ok 108 ihs depvbdtherehs .l ower side in the direction of

the arrow mar kDB by {he alt oyl pdet 132 ;- Thergbyy Lhe,cleani pgetool 108

and the dummy carrf er y mnov SO as e to each
ot her whpieobbhd resteidn rrmmzedllAﬁhethé tmamprmclmf the steamimegit a6l, 108

S, ver cal advance.into.th rrier 102 at _.a press-down
Lo T orburt oo 1o bhe itk PRer Pkt MG R Tk yPogar . 2088V IRy Dot
around bypthe tidvesE ngs M¥d udmtentlitei a1éheidyressl omoofist pevareaw mar k
CC, 10 that |s in the counter-clockwi se as,viewed from above. A npving

speed t haFeBRdiRY setdisfandhde thdhePeSiengleBer e 108 pEepT vict édpe§|1881nd by

a di st angeoh6s%e hath ke rdiiareiep {He/RQfdd o@aep%B'tﬁgloW“@g drie rduamy
carrier 102 is rotated one rotation by the rotary stage 103 wherein the

cl eani ngstedt 108 wheegent thg| gl@@mmmt@oha%m%cﬁve\mwwm Plfre 18Gief ace
Of tﬂf dugRY-CRT&h 6h 497 Yt Rus4chap0RgRaLLARy, QLS 3 ARkt er attached

With such an operation, foreign matter attached on the
surface of the cleaning tool 108 is removed from the cleaning tool
108 by contact between the recesses 4’ on the dummy carrier 102
and the cleaning tool 108 and sent out to outside of the dummy
20 carrier 102 through the recesses 4’.
Then, the pivoting motion motor 111 is completely ceased
out of operation when the cleaning tool 108 is at the position
FF of Fig. 12, that is at a position spaced apart from the dummy
carrier 102, in other words, at a position with no contact portion
25 between the cleaning tool 108 and the dummy carrier 102. With
such an operation, foreign matter attached on the surface of the
cleaning tool 108 is sent out from the surface of the dummy carrier
102 to outside thereof with certainty.
Finally, after the air cylinder 112 is moved to the upper
30 side in the direction of the arrow mark DD, the cleaning tool 108
is moved by the rotarymotor 112 to its original position indicated
by the arrow mark EE of Fig. 13.

By repeating such a series of cleaning related actions,
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surface of the cleaning tool 108 is renoved fromthe cleaning tool 108 by
contact between the recesses 4' on the dummy carrier 102 and the cleaning
t ool 108 wpd3mersee out to outside of the dummy 20 carri er PC@APO6025gh t he
recesses 4'. Then, the pivoting nDtion notor 111 is conpletely ceased out

of oper o0; when e cI s at _th sitkon _ EF of Fig. 12,
t hat |saJIS el osi'E gﬁrs% F% ﬁgnaﬂ Ogga?b?e sl6§movﬁd0ther

words, at a po:sntttlom abiotvia aeseonaﬁcéfitmtt iocdnadapbetiveant thekbeannnggt ool
108 and t he c{ﬁ)mwg rrier 102. Wth such an operati on, fore|% rTEHeer

at t ached“9n't Br agrethe t ranesd?ﬁ%ﬁa%b?rfd%al? Hesentovei tPAS
surface withhe derBy+GA EILBANIABAHO c%ta%llﬁg tder aaaew ddhgef it nat
Finally, after the air cylinder 112 is noved to the upper 30 side in the

di redti obR®f FERESERF o nef KEIDD, JWeY cFEm Fig lt%lhams;hei SRSy Sdapg BRe
rotary ”PﬁgrréééSEQS 5% Pfﬂrgéhf}@el f@@ié'%ﬂ%@f@a%le{y her Law Rk EE
g su 0

of Fig. 13. By repeatin a serles eaning relatéd actions, 24 WD
03/ 001526 PET/ HROX 660959 Pereegn et temmyt ¢achieslr 102 hedc’ctleamlﬁgnuoql 108

IS renov e e eff et of apt at i on of he cl eani.ng
t ool 108€ tﬂe rrgléfrj\lgg c© %gifgorrecsésrrl ercezagg R %%J%‘j*’ }}%5“8 SFC0ith

an eff ectr@hscéeamnglém@ eheathegcl eah ingderoIc a0 arertslmdm@t thd bame
recesses_4' of t du casrier 102 has the sa hape as the recesses 4
O e g AT T SO ERE St Bt R TR e ey A md (Bet wean
the dummymn@atiié efldd et ddie 1olseamidng@het 86t 208 anghni &es conttaed dpRRSS

force acting between the magnetic, transfer carrier 2 and_the cleaning tool
108 are @RFFHSETt hEZsaRE Ebea§l@§€Hnﬁtﬁ€Pl &Rt EESPEEALVEA YnuREhErs of the

dunmy cagubgﬁaﬂgzamg e&QQlCESaB'a@H b@akr108 and the rotation nunbers of
the dummy carrier 2 and the cleaning tool 108, respectively, are

substanti al | y Egaduniaasaeh trehel caThadstndad 88 Gfra herdeagdiwiten bellngio8 are

har ‘1%2831&"9@%?‘8}189’: BrokEEL 1 WLt NOPR PLOLECT I Ol d1ELETRLCr b1 G5 eADi Ng

cleaned using the dummy carrier 102 in the same shape as the
magnetic transfer carrier 2 prior to actual cleaning of the
magnetic transfer carrier 2, which is a disk to be cleaned, in
the same condition as for the magnetic transfer carrier 2. With
20 such an operation, the cleaning tool 108 in an hardened state is
rendered to be in a soft state, thereby ensuring an optimal state
for the cleaning.
After cleaning of the cleaning tool 108, cleaning of the
magnetic transfer carrier 2 is performed, wherein since the
25 cleaning step is the same as the cleaning step for the cleaning
step for the cleaning tool 108, the dummy carrier 102 has simply
to be changed to the magnetic transfer carrier 2.
In a case where there is an abnormal part at an end of a
magnetic film 2d formed on the surface of the magnetic transfer
30 carrier 2 and thereby, for example, a burr 2e exists as shown in
fig. 13, there is a fear that the end thereof is scraped into broken
pieces by the cleaning tool 108 and the broken pieces are attached

to the cleaning tool 108, or alternatively, to the magnetic
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cl eaned using the dummy carrier 102 in the same shape as the nagnetic
transfer carrier 2 prior to actual cleaning of the magnetic transfer
carrier 2y0whioets26 s a disk to be cleaned, in the sanme comdirtpmneass for the
magnetic transfer carrier 2. Wth 20 such an operation, the cleaning tool
108 in a&g}%ﬁle}pe ?ﬂ?é é.s rendered to be in a soft state, thereby _
ensuring ‘an optinal™ s e "for the cleaning. After cleaning of the cleaning
tool 108, cl eam ntheotakheof Magretinbotilaraterhcacveer thd drpé&ehopiedes

wherein since the 5 cleaning step js the sane as the cleaning step for
the. ol 64 ABeSTRRRPETCt el PESATHE L ol Db S THHE ctfny “Earrer C105% Ris
sinmply 2 arbensheddedotifside oreEneagridtansterrear 1l 1oy Ht Ac€assethere
there is an abnornmal part at an end of a magnetic film2d formed on the

surf dce bfthereomgpet PEVe FamEROt1aD ehdrpeveRenhdteverdbihefortekanpl e, a
burr 2e I howo i k re 4 t t hereof is
scraped ﬁft%%?ﬁigﬁ pI g%ggﬁ%ggtﬁbl&h@._ Iefed PO Mkn ér?ge ﬁ?gﬁﬁlﬁ%'

eani ng tool 108 and t . oken pi eces
are attdeded 199 mérees| eemy nfromothd 08agnetart eransforl garroetr he, nhlgget i c

25 WO 0 P0O2/06095 t f i , : i
enbodi ngér\]{)&}%%\?%i\j%é,gt%ab%o Cgr?npirtglc%ZsS%rrgf%%{ r g%rngéﬁe#?gkgﬁrgnag??géﬁégl fo
such a negneteérc 2t aaasflen satt oert t&@ threeonbybde tof du¢ madeedficd beamafaeti c

carrjer 2 alon he recesses 5 4_thereon b i voting notion and noyenent
CovdPa (FRTGUTEr RIS DRorGIBP PheLFadR TP Y (U1 THOAM HEPSS! LEPEotREN t he
cl eani nga#©0dr 108 sMoMmess awayd remddee ragRetd ehkr ansketecatgeepr2ththe
broken pieces attached on the surface of the magnetic_transfer carrier 2

are al so &Rt but t¥RnEher otRSrHer of #heShehetcit¥andfer 10 carrier 2

since a shape 0 LA NRLLEBHE, [ Hige AN HikicaBSEEtnLREGhEE 12 ES1LN a
state to open toward the outside side of the nagnetic transfer carrier 2
as showRie qExfainlnsaidsericbed abbyvide thie ik aenpiladey efterbedaghetic

filmy arg,cert Ay SENtnOUbad el St WkLPOUL - f £0RI 5 ng at tached on

In this case, however, a possibility exists that broken
pleces of a magnetic film stay as attached on the surface of the
cleaning tool 108. In a case where the magnetic transfer carrier
2 is cleaned over plural straight times with the cleaning tool

20 108 or in a case where there remain many abnormal ends Ze of
magnetic film as fabrication defects thereof, many broken pieces
from the magnetic film have a chance to attach onto the surface
of the cleaning tool 108.

Therefore, if the dummy carrier 102 is placed again on the

26 rotary stage 103 and cleaning of the cleaning tool 108 similar
to the above described way is performed, broken pieces from the
magnetic film attached on the surface of the cleaning tool 108
are removed.

In such a way, in the case of this embodiment, broken pieces

30 of a magnetic film attached on the surface of the cleaning tool
108 can be removed by a simple method without adding any special
apparatus construction.

Note that the present invention is not limited to a method

26



15 the surface of the magnetic transfer carrier 2. In this case, however, a
possibility exists that broken pieces of a magnetic film stay as attached
on the suwbas®owské t he cleaning tool 108. In a case wher e PChAPIAGN | C
transfer carrier 2 is cl eaned over plural straight times wth the cleaning

mgnet i c T 158 S AT T Rai ) O Aot SPRVeoF Ry Bf GRGh SehBZ1oFr6m t he

nagnetlc rlmas I on many” br oken piece
nagnetlctfamﬁf@ﬁveaarmhanee éacatEaﬂblentmethngustapefo@fthhedummgnlng
rier. 102 is n on_the

tool 108. Theref i f_the du r ed a

orhry SEEELTDa SR e TSGR En G SOR 10805, e PG Ao
above dessthdethaod difed Mdwhbepkenopi @eamofs pratiher tROReEREiHYl M
atta%red on the surface of the cleaning tool 108 are renoved. In such a

way, 9 n Epel ddSeisfckenned widdi Han O umBokeRr brEdey 230 FCHifthRBEPELS | | m
at t ached, e, I e Silt facs Ofe ot herclhigani I%f QQamphd8 1620 PEs TAPYed A% g2

si npl e net hod w t hout addi ng any spec apparat us construction. Nofe that
t he presé@ll¢me@nbyoput§1nqtthenﬂuEMYtoaarmerh@QZ 286 v@ﬁOSIGDESZBhe

PCT/JP_OZéP%Qg?n?e% ag[latﬁﬁégl%ec'ﬁg HQCH‘ ogucrﬁ‘%’anjtaﬂrl 0%1’%‘ mg

magneti c rans RCar T et each si ngI eanlng S
carrier 4021or08he magnetic transfer carrier 2 at a tine, but a nmethod may

b ted i h, f f1 th I i tool 108 i I d
be SpPLED 0 W0 A LSRRGy ol el B DS fopl 108 Lpecl ane

carrl er satt@&chedaspl ehdOstirieseabe theanedanihgl kevediby pyt tbagtihg dummy
carrier 102 in_place into the cleanlng apparatus for the second tine of
cl eani ngP®f C1RpESE I/ RgS2ReBr LBl 0 TRafaysShe® 8LEOH Had RmefABEeEr not

broken pigcasi & & ﬁﬁﬂﬁ%@ﬂ%ﬁk%%whh?nsyﬂﬁﬁﬁﬁfﬁérfm@lé|@@@h@&rhﬁpbs%ggtgy
counting particles in a cleanin is, a nethod may be adopted

in whi chcgulpt:maléwcm@mﬁﬂh%ﬂ@addapdrwh@netl@wmré@ex vhigegtigles in
15 the liquid exceeds a prescribed value, the dummy carrier 102 is

put into a cleaning apparatus.
The present invention is not limited to one dummy carrier
102 used prior to a magnetic transfer carrier 2, but plural, for
example 10, dummy carriers 102 may be consecutively used prior
20 to the magnetic transfer carrier 2, and then an effect of cleaning
the cleaning tool 108 is improved.
In the present invention, a configuration of the dummy
carrier is not limited to one on which no magnetic film is formed,
but for example, when a magnetic transfer carrier having a
25 magnetic film thereon, no corner of which is chipped away by a
brush, or corners of which have been sufficiently chipped away
already 1s used, an equivalent effect can be attained.
The cleaning brush 108 of the present invention may be of
the shape of a roll brush. In a case of a roll brush, the roll
30 brush does not slide on a surface toward the outer periphery from
the inner periphery, but slides by rolling. Note that the present

invention includes other ways of sliding.
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count particles in a liquid and when the nunber of particles in 15 the

| i qui d exceeds a prescribed value, the dumy carrier 102 is put into a
cl eani ng wppanetses. The present invention is not |imted PCTORE/@OIHTY
carrier 102 used prior to a magnetic transfer carrier 2, but plural, for
exanpl e Jcﬂ: edzurﬁ% o?lrxﬂér‘?{ss 102 may be consecutively used prior 20 to the
magnet i c transfer carrier 2, and then an effect of cleaning the cleaning

tool 108 is i mmm@tﬂdntmrrm@egﬁvemv(ﬁmta afl, ean o fmgthed | o of  t he
dummy carrier |mte .to on i no netic filmis formed,
but for "&&EHD ei_ljec sﬂ\ﬂ%‘ Ernﬁﬁﬁ’étlreE f?]i%?é*%‘y%@aﬁr'?%?o% \ﬁ P E B RGN F ¢ il m
t her eon,p A G ARGk cak 1WA GithSr&hd Rpes %‘Miyl?é! a4 Bheshs . orrcengersg of
mhlcg have been sufficiently chipped away ready is used an eqU|vaIent
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brush does not slide on a surfacé towar he ou peri p ery fromthe inner
peri pheripathiheshbdasthy tmmSﬁgr CNUIJEletm@tm@ﬂe pf esentl iconvenbsonatec! udes

Dener i oo 8k D R L- 0 ARUDRR A P ELIRPL TR0 % of dLiCE ETbagL T ©)

Descri ption w nagnet 1 Transter
carrier artelaatnort@ttmm me@rﬂmqumm thte theecpiesentt anvenromnnai\t]th

o SBnatrtuchs EIRbFeeRonPnG PO PHoEEobr TR oEORRL T KEEBRY PRLR et T BFE Dl an

appar at grigh Use liossmaucha thatusher nﬁg@&ﬂ@ﬂﬂ@;ﬂﬁcﬁﬂ aay iier sdtnpdea of a
silicon substrat of 50 mMmin dianeter is held by the rotary stage 103 and
rot at abl%® ot sglaﬁéied:t itRTs Fe&@ 61151 Ofpdi Bt RE i ¥88LPBNLIBFLBALRAY r OV mar k

10 AA. %érﬁ%ﬂlswﬁferbhﬁocy{ﬁ@ﬁ'@ﬂ ROk L8 569N51d %%dmggn%t&etafa{nsﬁéysh s
10 mm A radius of the eaning tool 108 is set so as be smaller than a

radi us ofarE3iedmflisa fagiesh- i ncl uding the center, Wnere no part of the
recggses 4 On}§%&é§§”&3ﬁﬁ:&déﬂfﬁ of the cleaning tool 108 into the

magnetic transfer carrier 2 when the air cylinder 112 is moved
downward is set to 0.20 mm. That is, the cleaning tool 108 and
the magnetic transfer carrier 2 are in position adjusted by the
micrometer 113 such that the cleaning tool 108 reaches a position
20 at 0.2mmindistance downward from aposition at which the cleaning
tool 108 and the magnetic transfer carrier 2 are in contact with
each other.
Referring to Fig. 15, a configuration is adopted such that
a curvature radius of an circular arc of each recess 4 coincides
25 with approximately a distance between the center of the pivoting
motion motor 111 and the center of the cleaning tool 108. A
configuration is adopted such that the center of the pivoting
motion motor 111 is positioned such that the center thereof
coincides with approximately a locus of the curvature center of
30 each recess 4 circular arc when the magnetic transfer carrier 2
is rotated.
The magnetic transfer carrier 2 is placed on the rotary

stage 103 and held there by a static chuck. At that time, the
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carrier 2 is fornmed. 15 A press-down quantity of the cleaning tool 108 into
the nmagnetic transfer carrier 2 when the air cylinder 112 is noved
downwar d we 03@015e® 0.20 mm That is, the cleaning tool 10®Can#02/G6hes
magnetic transfer carrier 2 are in position adjusted by the mcroneter 113

such that. .t ani t.qol 108.reache osition. 20 .at,0.2. mmin, di stance

downwar %ETrr gg\lgln%gqs}i ??Zonlsapo\ﬁgi%%ﬁnteﬁieailt}a Pﬁgert %jb%e fﬁ%tgﬁdd%ﬂ%cﬁ%eti C

t ransf enfcahe errdwanerknDDosi@wh v tHE g edch aptihehe Refretiogttandifgr 15, a

configuratian i}adop%?)d suich t. hat rvature radiuys of an_circular arc
Goich&Ge

a_c
of each Fedesy §Leg8 1% P‘foéh}pﬁ@)?i AaEePHagedi ePahcel hRFWRRM t he

center eftHdie pirnet cngaf®higokodnt arnslll anddohecent ehopddia igreani ng tool
108. _A configuration is adopted such that the center of the pivoting

not | %n_ rBOrCater by jds @I mach Thatn thie ceMer thereof coincides with
appr oxi mat el ¥ rd 0¢Usn Ohq i CHEYAL LI LAULEn UnSB18BENKRMERSC e £l CUl ar

arc when the magnetic tr carrier is rotate e magnetic transfer
carrier @& vsepkdcédomralidee bot Bhg piraigend @®tdima hekdrt het edpeansreadi c

chuck. At (N . th 03(,001526_PCT/ JPQ2/ 060 .airogylinder 112
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shown i isFitg. ad4faand st Aepomynetn o f tarstentecarf itere Aagndtthetcdeafeng t ool
1081€re spaced 2art fromeach other. The cleaning tool 108 is disposed at

t he” posii'dn % ivrdi cated by the arrow mark FF in Fig. 15. The cleaning tool

108 is pivot edHgmbbee €l 6k ser gl eetiier 2 as ¥benedafiommaboves byidhe
pi voting notion notor 111 to be noved to the position indicated by the

arrow m&rk FREASFOR BRTESA thatthe §otarysstage s’ h 3hosi EPEAtEPRIHERSRt er of
the magpRet bhelidISHBE 1 kh LR ELRE nd tJIE 1TRINELLE ALLANSE @h LR FELFidn 1 S

rotated in the direction of an arrow mark AA by the rotary stage 103 at a
rot ati o®hanbarrow mark BB by the rotation motor 109 at a rotation speed
15 of 450 rpm. In this state, a cleaning liquid is jetted from the
jet port 114.

The cleaning tool 108 is moved to the lower head of the arrow
mark DD by the air cylinder 112. Along with the movement, the
cleaning tool 108 moves close to the magnetic transfer carrier

20 2 while rotating and ceases its vertical movement at a position
where the cleaning tool 108 is pressed down into the magnetic
transfer carrier 2 at 0.2 mm in depth. At this time, as shown
in Fig. 15, a recess and protrusion profile of the recesses 4 have
no chance to be put into direct contact with the cleaning tool

25 108 since a radius of 10 mm of the cleaning tool 108 is set smaller
than a radius of the central region where no part of the recesses
4 exists.

The cleaning tool 108 is moved in the direction of an arrow
mark CC by the pivoting motion motor 111. At this time, a moving

30 speedof the rotationmotor 11 is set at avalue sufficiently larger
than a rotation speed of 1 rpm of the magnetic transfer carrier
2 such that the cleaning tool 108 moves substantially along each

recess 4.
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of one rpm while the cleaning tool 108 is rotated in the direction of an
arrow mark BB by the rotation notor 109 at a rotation speed 15 of 450 rpm
In this swetm/oom2€l eaning liquid is jetted fromthe et partyPdles093The

cleaning tool 108 is nmoved to the | ower head of the arrow mark DD by the

air cylinder 2. ong_w.th.the novenment.,th | eani.ng-t.00l 108 es
close to the %l 'e‘tf\lkclﬁg? S grs carTier %cjze\?k%ir?ogfeﬁ% a ?E&%aen% TRases its
verti caltoalvdarmenti mt-hd speakstki. onInwhieg £ 1ée tHearidigatteol s188signpiessed

down into the magnetic . transfer carrier 2 at .0.2 in depth. At this
tine, ad AGWIFLS q:]%gt.hel@,lracﬁ’& _ raﬁr&zprl‘f%’rlgﬁ _?Sﬁg]p?gFFF SBf_l?hlés‘?‘écesses
4 have fr @iadcein® HE Sdpddd o dhé ectureantiard addt heiihendeaning 4 ool 25
108 since a radius of 10 nmof the cleaning tool 108 is set smaller than a
radi 8s dfotifd eed ral theyiunPath&ridano thamne d shevredessase WhexpstRe The

¢l eani . 1 0a}; P8 4 Medntiteh Do bEECt s W Dlo ALl ALY 1Bl KsEphielhe
pi voting notion notor 111. At this tine, a noving 30 speed of the rotation
nmot or lkharsetway Fromalapchs oftfhiesiemtbliyld atbhger thisania cylanden $peetsof 1

moves. sURCTARTANT vl By uit Tetts P4 48Tb4P001 556 R s b2l bo00s

Fig. 16 dleamigi@aptoshold higaed cyicd emafnabveneninofet heact pani ngate©oinl108 in

this.case. In Fig,, 16, the ardinate is assigned to a position of the air
cyl iﬂderc%’fﬁc%‘? R heciesa is used for plotting an el apsed ti me.

When the air ow igidenabk2d s$ikeposi bi gsedimtride uppehesigtapht brERsi 8 shown
a state where the <cleaning tool 108 and the magnetic transfer carrjer 2 is
spaced SR YRGS fFen eRercvteder whif eltneh the WreEyFifternd180fs

Fosl Pt e donee e e kg shate tectts ofjepe 1,
ot her. MRrey dleapsdd innBlof 10 -sedtian Bipras] tike gf ablseshohbeagraph

15 shows a state the air cylinder 112 is at the upper side and the
cleaning tool 108 moves to a position indicated by the arrow mark
EE in Fig. 15. At an additional elapsed time of 0.5 sec, the air
cylinder 112 moves the lower side to come into contact with the
magnetic transfer carrier 2.

20 Thereafter, the cleaning tool 108 moves from the position
indicated by the arrow mark EE to the position indicated by the
arrow mark FF in Fig. 15 while keeping the position of the air
cylinder 112 at the lower side thereof. That is, the cleaning
tool 108 slides on the surface of the magnetic transfer carrier

25 2 toward the outer periphery thereof from the inner periphery
thereof.

At this time, since a radius of 10 mm of the cleaning tool
108 is set smaller than the central region where no part of the
recesses 4 is formed, the cleaning tool 108 can be caused to be

30 slid toward the outer periphery from the inner periphery with
certainty especially in the section where radial shapes of the
recesses 4 are formed.

The position indicated by the arrow mark FF is selected at

30



state where the air cylinder 112 is at the upper side and the cleaning
tool 108 is disposed at the position indicated by the arrow mark FF in
Fig. 15. wooanoesk@psed tinme of 1 sec, the graph 15 shows &C3ItJnoxochdte air
cylinder 112 is at the upper side and the cleaning tool 108 noves to a

positio 1;GALt ¢ d th r iHn oFl g. t it

el apsedné'lt :p%% 0 gl g@é e, ﬁP%eég%HBééﬁoﬁerl%flagn%%azcse@ﬁﬁ}ot\?\g%lag gg&tno cone
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t he gl eaning tool 108 slides on the surface of the magnetic transfer
carrPer 39D 1haFemehe bt Bre pRRFpReP§T L RREEYT CRIBNPE hEh?nt‘t%gnﬁEtlehery

thereof .. Aindfls LiPBiesi ACEHQ E2MIMS Pémé@e&“%v@fchtéérﬁéﬁﬁﬁyng tool 108 is
set smaller than the central region where no part of the recesses 4 is

fornmed, the clAamimgdddbionas carined sdnsedt tlb heego B¢ ¢ltcamdny taelout er
peri phery, V%eﬁn%r(}éﬁ% aQ.Qtﬁ opgrﬂ%&e#/oﬂ“v}h@n Ct‘?t”%lt ééy)?ﬁ?c?&fail Y o sheo

section re radl apes recesses or ned e position
i ndi cat echdyupier asiow hhekecFF i Isteeciterr ata SANOB/QS5A6ion as

PCT/. AP02/ 0609 position where th | eani ng, tool 108 aced art away
rofd t HESt e SR eRP e r 3= cHERe BFog ned nREePY Eraner oF SEaP PR of=BP8Ee

t hat the cl earmmg:HioolenldB iavec tt, ha magaﬁbht tyabhsfet ttar rilean2ngdboadt cone
into contact vmt each ot her._Ther forei tter 5 does not renmin at
the out etO%herd pifd (I;Jagéeﬁf the %@h PR i‘r%ﬂzr‘:%n@r %mﬁn& Scéfi*be
renoved taté getﬁtlal ntt}heﬁfoa_eré ,addbtikonabned apgrdnbireReat &f Treceotbhe
cleaning tool 108 noves again to a position when the air cylinder 112

moves t PrUHe wppertside therevelegherehptet; a cleaning operation as 10
desqgki bed above; j 8. reReARd Jr0 sLRRLERY fﬁwﬁgr{@{f’d P RLAE! carrier 2

is set to 1 rpm, and a radius thereof is set to 50 mm, the outer
periphery edge of the magnetic transfer carrier 2 moves across
adistancemx2x50mmx (1/60) x3 sec=15.6mm while the cleaning
tool 108 operates in one cycle.

20 Since a radius of the cleaning tocl 108 is 10 mm, the outer
periphery edge of the magnetic transfer carrier 2 is cleaned
across a length of 10 mm X 2 = 20 mm in one cycle of the cleaning
tool 108. Therefore, since cleaning is performed in a regicn
equal to or longer than 15.6 mm across which the magnetic transfer

25 carrier 2 moves, all of the surface of the magnetic transfer
carrier 2 is certainly put into contact with the cleaning tool
108 while the magnetic transfer carrier 2 rotates one time.

That is, if a radius of the cleaning tool is r (mm), a sliding
repetition cycle in a case where the cleaning tool slides under

30 control of the sliding section is t (s), a radius of the magnetic
transfer 2 having the shape of almost a circle is R (mm) and a
rotation speed of the magnetic transfer carrier 2 is x (rps) by

definition, the relation of the following expression is
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In this enbodi nent, a novenent cycle of the cleaning tool 108 is set to 3
sec. In addition, a total cleaning tinme is set to be 5 min. Therefore,
repetiti omooB/ootses novenmrent of the rotary brush anobunts t®CIOBox0609es in
total. 15 Since a rotation speed of the magnetic transfer carrier 2 is set
to 1lrp nd radi ys,t.hereof is set to 50 nm the outer periphery edge
of the %&% F%ltyrz?ﬁ & ‘er 2 noves across a distance 7¢c x 2 x 50 mm
X (1/60) x 3 gee x k5«6 My Whijl e the cleaning tool 108 operates in one
cycle. 20 Since a radius of the cleaning tqgol 108 is 10 nm .the outer
periphery edg€l8fe Re™Padmst SPeerandt dhec &liGadr ™ ited ddifed s across a

| engt h afyr¥Q AR 12, FadPe PP 22RQ WY EA & Pdtiheoglsparungr thedladt¥&ic
Therefore, since cleaning is perforned in a region  equal to or |onger than
15. 6@ mMmtaeRe<eTWaRER 1efe 2 raghetd kean s flaro 25 OSacenekbe cophvanlalglist the

surface | [ I 4 ' . t act
Wt t heoepaa AR b ERBREED o FRE sl o BRRhB s A s
one ti mtheThabtersperiphberndiher«aff vimoslteahbng thelradsial chmpe,of e di ng

repetitiaon cycl e4i n a tr}iase Whertecthcer ¢l eani ng t ool i des under 30 control
of the &FGM§ section 1S PP LC a¥P4dUs of *t'He helynetic transfer 2
havi ng the shapeecdfgnahabstraaicidched ii)$1 Ehéng&?@ﬁslea 4 E:ahﬁlbé Qnallstnemiy); tEe
magnetic transfer carrier 2 is x (rps efinitign, the relation of the
forMEw S5 erpibcts 6T SUsetes phPbOTE s dR-H PES0808S  fratr it son
est abl i sheghiéGt xBer AetbksSisNgease MBYAEdSPRES PidlHE Sl HaNidigdraning 08 is
sufficiently faster conpared with a rotation speed of the magnetic 5
t r ansf eCO¥aE Bre PutigieP el eBARRY Aloble IFERain DEraBFLar Mar LISt d t he

out er p%&iepbﬁﬁeYr]SHeffﬁqé@ﬁ RELI-E ol SRS lsﬁ%'éic%rtllge%%&f“witt@letﬁ@ Riter

periphery thereof al nost along the radial shape o e recesses 4 on the
magnet i petriphsfrar edgeriran2opforsdiage nutsedeatharted, iand hberdmssasd 4 can

be ffrt%ioglly 108 can slide along the radial shape of the recesses 4 on
the magnetic transfer carrier 2 toward the outer periphery thereof
from the inner periphery thereof. That is, foreign matter
attached in the recesses 4 is separated from the magnetic transfer
carrier 2 by the contact with the magnetic transfer carrier 2 of
20 the cleaning tool 108 and the rotation movement of the cleaning
tool 108 itself and sent out to the outer side of the magnetic
transfer carrier 2 through the recesses 4 formed in the radial
shape.
Since the position indicated by the arrow mark FF of the
25 cleaning tool 108 where the cleaning tool 108 is spaced apart away
from the magnetic transfer carrier 2 is set to a position where
the cleaning tool 108 is in no contact with the magnetic transfer
carrier 2, that is a position where perfectly no contact portion
exists between the cleaning tool 108 and the magnetic transfer
30 carrier 2, foreign matter attached to the surface of the magnetic
transfer carrier 2 canbe certainly éent to outside of the magnetic
transfer carrier 2.

At this time, as shown in this embodiment, awidth of a recess
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10 sent out to the outer periphery side by providing a construction in
whi ch the recesses 4 are forned in a radial shape extending toward the
out er perwplwoyised the magnetic transfer carrier 2 from ®og/JPoRi@nIs
periphery thereof on the surface thereof with the outer periphery edge in

an open 3tale ouiside ¢ hereol, agd Lhe ¢l aaning 45 Joal 08, cansli de al ong

t he radial ape of recesses 4 on he nmagnhet’i carrrer
t oward t]cbl@ca)tméer mpﬂm ghethyatdtereof fofredmmt hetianets pardypherlye tsrearteofit That

is, forej . attached in the recesses 4 eparated fromt
mgnet i o9 iR e EoTnRs, HetBont Laeow th Ehe he, e Pand P
carrier eov@iraotﬁ@ s-egRENg teeh $HA8 andethperopBEi-gN nOVenent of the
cl eaning tool 108 |tse f and sent out to the outer side of the magnetic

trans¥er carri®t 20dhibeh theshereskestisopHRadinchhe PaBFafsS SAHDe.
Si nce t hg, posi £} 0 | A cat &gk by tRs, AT IR i 0f 1160 25 oCLeagiing ¢ ool

108 wheré the cleaning tool 108 is spaced apart away ‘fromthe nagnetic
transferleakihes Qepthsef eoracpssi i on wheee Thhe dbekricagseodf I8 is in

no Contf§£ UL Lh L e 1E%%?fﬁ%9u§ @&%&% ggﬁ&géﬁg?%é’a#hgfféétQH??g?%gQHﬁMhere

per f ect no conta exi st Ccl'eaning too and the

magnet i cforangt ena’@f)er:aait I elte et slergn eddd erf atddc e the trkeesaebaéde of

the gnetlf transfer carrier 2 can be certainly sent to outside of the
AR&fer carrier 2. At this time, as shown in this enbodi nent, a

W dth of a recess eﬁﬁnﬂ/ﬂp%l@@éﬁ%t%r/vﬂl%ﬂla()ﬁﬁ%o%do@)epﬁz@fsepablfyrinédr eased
toward the outer periphery. This is because, wth such a shape % %
matter i shEdPR  §0pE0RBRE M-S 1 LRSI SPAEeFR R GRRAT 46°h GERRGT g of

the cl ea@fnghéoeiealﬁﬁn tewandlbheaﬁar tRBepycEeamLlhg skbarer o@efbpe@gm 51In
addition, as shown in ? hi s enbodi nent, a press-down quantity of t

cl eani nghebber 108 Fheprecerabbysaftes aleaniay thet nasscddpt hrapsicrecess
g Ol Ear s 3 $P8 %ﬁo%seclﬂg e REeSHednIqyantAlys, IS &4GesTiVhY

, an eftect
confirmed that with a press-down quantity of 0.05 mm or more in

a case of a depth of a recess 4 was 5 um, foreign matter in the
recesses 4 was certainly removed.
As described above, it has been made clear through the
20 experiments that forelgn matter in the recesses 4 is certainly
removed by setting a press-down quantity of the cleaning tool 108
to a value 10 times or more a depth of a recess 4.
Then, description will be given of a magnetic record
reproducing apparatus with reference to Fig. 17. Fig. 17 isAa
25 view of a hard disk apparatus in a case where the magnetic disk
1 after magnetic transfer is performed using the magnetic transfer
carrier 2 having been cleaned is installed in the hard disk
apparatus.
In Fig. 17, a reference numeral 1 indicates a magnetic disk
30 after magnetic transfer. Recording is performed onto the
magnetic disk 1 by magnetically transferring information in the
signal region 2a on the magnetic transfer carrier 2.

While a magnetic head 61 is scanned over the magnetic disk
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foreign matter at the periphery edge of each of the recesses 4 10 is |ost.
For exanpl e, observation with a m croscope was perfornmed in order to
confirm awpeBatisemnshi p bet ween a press-down quantity of Phe/Jeix@ndng tool
108 and the presence/ absence of foreign nmatter in the recesses 4 after

cl eani ng, t magnetic tran r 15 carrier.2_hy j j 1Cr er
113. As ® ?Cglseuﬁ“%gn?l:l eai%gfrﬁl%%%eé ﬁ&ta\%‘e{aﬁ %19%‘%%%%03%&%“%%‘2% ia%g% f 0.05
mm or nodecircubacase ofith depbbatfion detess3 4vashbadmctwdedgrasrabheer in

the recesses 4 was certainly renoved. As descri bed. above, it has been nade
clear threBgRTtHeST ql%/ré[m‘éent% @&Fiﬁl&ﬁsnﬂﬁg&aifﬁ“fﬂéi?lé&%%(? 4 is

certainl ynere£ngpved Mgiset biang enBressneene duanti kytatekhet ¢ eaniang ohool
108 to a value 10 times or nore a depth of a recess 4. Then, description

wi || Sbe gPoed oof SA0RupRel phecoraterepradidshg Hppak U SW Ve &PBnCce to
Fig. 17. aﬁb«gﬁ %—]agf tggrand%% }ﬁbEWrOf(né‘tpé‘lﬁ&Nﬁ} %Jﬁo?@mr AbYsekR can 2§ Wher e the

magnetic dis magnetic transfer Is performed Using the magnetic
transf erpivarabeée ¥ havo hge beshl glodarred4iin pnsledting istate 2Aar adoyk
apparatus, In_Fig,.17,..a.reference nuneral 1 indicates a magnetic disk 30
after nag%%tm%nggﬁgfg%gkRgéording is perfornmed onto the magnetic disk 1
by magneti cal | yntitlansfaard idigk mbparattiuenmbontbd witigniahe megirost i2a ddskt he

magnetic_transfer carrier 2. ile a magnetic _head 61 is scanned. over the
TeINR | o A Bh ot bs  Grrt borr Tega petbs i e on aarn LR R 2 By
mount ed @Re and\@ash BEISRENS il 0Fo G2 S WESa 8h ANYr o8 peirceultalgear CA%I 4 readuwlat ati on
axis 63 of a head actuator as the center thereof, which novenent cqincides

with a cPEchhartapt oft vRe Srymal thedi enmognetie Raghetitded Je9PSdCat es

at a rotailQBrar & e9fr RARQ; (RALN: thgyreUnt erehackw gr Al & £Cllica oas
viewed from above by a spindle notor (not shown) and the magnetic head 61

is pivobdbtle byetthedidwvgoiin ftier eglrodamgnt| badi agnesht ehoEain dedde

15 error percentage as a magnetic disk on which magnetic transfer
was not performed. Therefore, it is thought that cleaning was
realized by which no foreign matter remained on the surface of
the magnetic transfer carrier 2 and no foreign matter remained
in the recesses 4 either.

20 According to this embodiment, as described above, a surface
of a magnetic transfer carrier and recesses thereon can be cleaned
by a simple method with certainty. Therefore, a high reliability
magnetic record reproducing apparatus can be realized.

Note that while as a liquid for cleaning, pure water is used,

25 no specific limitation is imposed to this, but other liquid such
as IPA (isopropyl alcohol), for example, can be used with an

equivalent effect.

Industrial Applicability

30 According to the present invention, application can be made
to a cleaning method for a magnetic transfer carrier for use in
magnetic transfer to a magnetic record medium used in a hard disk

apparatus and a floppy disk apparatus.
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the magnetic disk 1. In the hard disk apparatus nounted with the nagnetic
disk 10 1 after nmagnetic transfer, record reproduction was performed with
t he magnewpD®3hermds 1 to test a data error percentage. As aPCcggedxocoes the
test, it was found that a magnetic disk after magnetic transfer was
perfornmed using a nagnetic transferq¥%fﬂ§ﬁ cl eaned by the nethod shown in
this enbodi nent had al nost the sane data 15 error percentage as a nagnetic
di sk on whi ch tagretdlednians frerthodiscomdr jpeifor med. Therefore, it is

t hought that cl eani ) ealized by which no.foreign matter remained on
the surface of? fﬁ@%ﬁgﬁ&?% pta'Lraaﬁstf%la @%W}’é%arflfﬁdgﬁglpgr@géﬁaﬁgi Par

remai nedrek8stheheeegssesaddertBebs deACaQr dbRgrtioahhbatenbpdiriphtryas
descri bed above, a surface of a magnetic transfer carrier and recesaes

t her don EBArseicieanetr WP SIHIRIMEY HoERh Tert &ONAYFY Phéds BFEC a
ni g T el EaPibi4 i gRNRALTe £ RN SREOUUGING ARBAIAINS, SHN PRaERakEzed

Note that while as"a |liquid for cleaning, pure water is used,
speci fi ctransfari oarrsernpavédat blukiad, rodiadt heeceprgai §hegern &8ChpPA

(1 sopropyl _al I s i ival.en ect.

| ndustri %?eiﬁ%g?ééoa%aﬁé ?’ %/1 %@%k%rr&%?% %t#%gg%gmeftslgﬁ? QFn%%?%ﬁ?QES%F&cati on
can be nmaderet6;aanbeani ng nethod for a magnetic transfer carrier for use
in gnetic transfer . to a magneti.c_record nmedi umused in a hard_ di
appdDatus and B TTEHS) SHePOanpa ALRE = 94 PBLGY) DO BT IRDS65E

C ai ns lpadneteaningdmihedretapr bsisigd duimy sarstiepr ebwpkdcs gl audemry

carrier having at | east one recess thereon, sajd recess o%en'hng toward an
out er peP?EﬁEg?rYStPﬁE?@Sf LE P8 ghdi ﬁﬁ@?rpB?Fbﬁbﬁ'ﬁyt I‘%gfa&?lo of®a*Fotary

stage usedifelnpl 861 AW APANReld Gt FARS 8higaFst£Fy theIQONn saitdtiBgnetic
transfer carrief having plural radial recesses thereon each
15 2. The cleaning method according to claim 1, wherein
in said second step, said cleaning tool is slid on said dummy
carrier toward the outer periphery thereof from the inner
periphery thereof while rotating in substantially the same

direction as in cleaning of said magnetic transfer carrier.

20
3. The cleaning method according to claim 1, wherein
said dummy carrier has plural radial recesses thereon each
with substantially the same shape as that of each of said plural
. radial recesses on said magnetic transfer carrier.
25

4. The cleaning method according to claim 1, wherein
in said second step, a contact press force of said cleaning
tool to said dummy carrier when said cleaning tool is slid on said
dummy carrier in cleaning is substantially the same as a contact
30 press force of said cleaning tool to said magnetic transfer
carrier when said cleaning tool is relatively slid on said

magnetic transfer carrier in cleaning.
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openi ng toward an outer periphery thereof froman inner periphery thereof;
and 10 a second step of sliding a cleaning tool for cleaning said nagnetic
transfer wearosioers2on said dunmy carrier toward said outer PpEnpPpi®nss t her eof
fromsaid inner periphery thereof while rotating said dunmy carrier with
said rotary stage_.n ratati.on. 2. _The cl.eani,ng net.hod accordi.ng to
craim 1. wperern 1 S ng Bl 2R R g0 SN oai d
dummy carrier irowand sbeondtseieti phesyitdeneeid bEraidelicanghg pesiphery
thereof while rotating in substanti al li/ the sane _directjon as jn cleaning
of sai d tRa§Reti CUFRY FSr&r eCafr 521 dpl 8an Re tQodaht i IiePREd It €8 FBY ng t o

claiml1,cahers&t Ny eabdndHgmys cabtk@hthag 1R thalsfrdhala HRA8%38% LPeegon
each_ with substantially fhe same shape as that of each of said plural

radi 8l rekeadescbpasand rayghsei said arsmet icatrpasfepsarr iitle whledann hg

met hod acclceoixgiﬁ‘(? t%%_lcié%@létiweﬁézeélgid LA ssﬂoﬂmﬁgﬁ%g S&xea%stgexc?&}?%rpr €ss
force of sald cieaning tool to said dumry carrrer en salrd cleaning tool
is slidimn cskahiggmmy carrier in cleaning is substantially the sane as a
contact 30 press force of said cleaning tool to said nmagnetic transfer
carrier when said cleaning tool is relatively slid on said nagnetic
transfer carri@r iMhecldanmnigg e tWODILEROPEY HRAMWEQIWhdreithe

cl egqpi ng method accordi.ng to claim1, wherein, in said second._step,

rel 4Di ve speed-bioaH ¢ ARty T8 CLE SRS daRily caf PLerLWALK Bared

cl eani nga 4 oR r | $s Sbir€ls Dile S&F ds SLAMY L+ EAT H& LI ph8r G @@?é ngfi sasabatmnyi al Iy
the sane as a relative speed 5 of said cleaning tool to said nmagnetic
transferc®&adi¥$%er when said cleaning tool is relatively slid on said

magnetic transfer carrier in cleaning. 6. The cleaning nethod according to

claim1l1, wherein
7. The cleaning method according to claim 1, wherein

15 said cleaning tool is a rotary brush made of polyurethane.

8. A cleaning method comprising:
a first step of sliding a cleaning tool relatively on a dummy
carrier thereon having at least one recess ‘opening toward an ocuter
20 periphery thereof from an inner periphery thereof to clean said
cleaning tool; and
a second step of, after said first step, sliding said
cleaning tool relatively on a magnetic transfer carrier having
plural recesses thereon each opening toward an outer periphery
25 thereof from an inner periphery thereof in a state where said
magnetic transfer carrier is held, to clean saidmagnetic transfer

carrier.

9. The cleaning method according to claim 8, wherein
30 a shape of sald recess of said dummy carrier and a shape
of said recess of saidmagnetic transfer carrier are substantially

the same as each other.
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10 in said cleaning, said cleaning tool is relatively noved as far as
outside of said outer periphery edge of said dumy carrier. 7. The

cl eani ng wetohodisaccording to claim 1, wherein 15 said cl eamiJrep/ieoed is a
rotary brush made of polyurethane. 8. A cleaning nethod conprising: a

first step of i di a.-.cl eanin al, rel atively.on arri.er

t hereon havin&%gt F@%gfl%ﬁgﬁP c%§§%8 eﬁfﬁ%ﬂ%%ﬁg{&f@ﬁﬂgﬁﬁggx ﬁ%“%%?ﬁbhery

t hereof from an domterctpericpheryrtbeseofaid@ cleansaitdbolciteannnd doahy and a
second step ,of, after sgjd first St%f ,sliﬂggg sai d, ggfaning t Qol

rel ati vélaF Ot "REGhSEE EFERRFRY it iler SHAGE RE SPHHUCHT L EEEEES Tt ir eon
each opefidithitroyerd A HHreliDery Y B2 bhereebnthem gRekBNEHrper bphery
thereof in a state where said magnetic transfer carrier is held, to _clean
sai dOmagitetd Chaamdtertodlario epldmaypetdice diPRg Ikt RBET48&oVBRRgSESIC] ai m
8, wher edlrearﬁqqgﬂtﬁgqpfs QEléi‘EQeﬁ%Cse.L S 8h SA PndyAmy; cartdlr anda 2 sbape  of
said recess of said magnetic transfer carrier are substantially the sane
as each lgt erear8B2 0 03/ 001526 PCT/ JP02/ 06095 10. The cl eani ng met hod
according to claim8, wherein a contact press force of said cleaning tool
to said dummy carrier when said cleaning tool is slid on said dummy carrier
in cleaning ilkl suli$tcantlicanliydg hetdane aasardiont aet qiredss §,omtemwfin 5 sai d
clegping tool to said magnetic _transfer carrier en_said cleaning.tool is
rel 45 vel y sl AIZ6HSLATE TRGHbOrc T AROFEr s [Tl o 7 L7 SR 11 SR e

cl eani ngyret hed caeterding tevliai B18d swergidndudflyacdetiadt e speeding said
cleaning tool to sajd dumyy carrier when said cleaning tool is slid on

sai d dumiy SRTFEREIREY IR RPMe £S5 @hSCARGAS FPERE QanE2ad GlFaraRfve

sloeed_ oftotai ﬁt&lﬁr& Nghgriclc 4 Salfd Megnetics Whanskar acankhfinyhenosaid
Ccleani n 00
%j;relatively'slidcnlsaidjnagnetic transfer carrier in cleaning.

15
12. The cleaning methocd according to claim 8, wherein
in said first step, a cleaning liquid is jetted in a

direction of said cleaning tool.

20 13. The cleaning method according to claim 12, wherein
foreign matter in said cleaning liquid is measured, and
according to a result of said measurement, cleaning with

sald cleaning tool is performed.
25 14. The cleaning method according to claim 8, wherein
said cleaning tool is relatively moved as far as outside
of said outer periphery edge of said dummy carrier.
15. The cleaning method according to claim 8, wherein
30 said cleaning tool is relatively moved as far as outside

of said outer periphery edge of said magnetic transfer carrier.

16. A magnetic transfer carrier, on which an information
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is relatively slid on said nmagnetic transfer carrier in cleaning. 15 12.
The cl eaning nethod according to claim8, wherein in said first step, a

cl eani ng wogaioaisee jetted in a direction of said cleani ngCraed2/o6d® 13. The
cl eani ng nmet hod according to claim 12, wherein foreign matter in said

cleaning Jiquid is neasured, a .accardin Lt .of '
rreasure%’elr#n,aa%cﬁlesan‘?en(éor\?\#?cﬁ as‘flé? hcﬁcglaﬁ‘lsnél St% c%%oi%sﬁggif{fﬁ t(%% %eaigégfﬁ. OJT‘he
cl eani ngsatet hed cascoribimg ivaat| ehto & malyerediin reavddoleadinnmgnt cohtest

rel ativgqll%/ noved as far as, outside of said outer periphery edge of said
dummy cart§E 4y GHEPEF Y ng met hod according to claim8, wherein 30

sai d cl eani ng 4 a@lcdss rRlratl ¥ekYc oYL ase s 0 sbdeectal sabfseuter
peri phery edge of said magnetic transfer carrier. 16. A magnetic transfer

carr Per , S M ARcaR ailef BRoRe T bR T FPIDIGSA00 52PNy Y0 390695 T isPEnal i s
recorded, uhdy Cheisnysed %@ffag@@n@f' ga&aaﬁ{qﬁét% t58hdrbPf QRERE LEN

signal onto a magnetic record nediumin contac therew th, conprising a
recess fimcigidseatdnnaghebet weeposdi dedhygnet Wbereansfer 5 carrier and said

magneti ¢ recofsga{@q}e“%@éé‘ HpagaeLic Lranst el Oflia A TRgBekLG %&99@8!&
surface of said nmagnetic transfer B&r 7 et® T aci ng said magnetic ecord

medi um atheredmsaghdtiedesshdfas aashdpe foompenitosane Epmtyethpeepfhery
of igl d magnetic %r@nsfer carrier froman innper B%i]ﬁherytfqhereof 10 and
in addi t36h, T 56792548 FREERS #9r2cFRaRPRigtPheChaghetPc e r BASPEF Carri er
in cleantrghd her e@drridr Thechagnehyctheansfer carrier according to claim
16, having not only plural radial contact portions thereon for 15 nmagnetic
transfer onto said nagnetic record nmedium opening toward said outer

periphery of sgjd magnekigeethianstghsearrberricomMcsdtdhi ANy chafphery
t hereof on said magnetic transfer surface,
having not only plural radial contact portions thereon for
15 magnetic transfer onto said magnetic record medium, opening
toward said outer periphery of saidmagnetic transfer carrier from
said inner periphery thereof on said magnetic transfer surface,
but also said recess for cleaning is provided radially at least
between contact portions of one pair.
20
18. The magnetic transfer carrier according to claim 16,
wherein
said recess is enlarged in width toward said outer periphery
of said magnetic transfer carrier from said inner periphery
25  thereof.

19. A cleaning apparatus comprising:
a holding section capable of holding a first carrier to be
cleaned in the shape of a disk and a second carrier used as a dummy
30 in the shape of a disk;
a cleaning tool disposed facing each of sald both carriers
held by said holding section; and

a sliding section sliding said cleaning tool relatively on
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but also said recess for cleaning is provided radially at |east between
contact portions of one pair. 20 18. The nmagnetic transfer carrier

accor di ngwo®3odERén 16, wherein said recess is enlarged i RCEiJ#0X060EINar d
said outer periphery of said magnetic transfer carrier fromsaid inner

peri phery 5 thereof. 19. A cleaning_apparatus conprising: a holdin
section éﬁﬁébﬁﬁpoﬁah%|%?ﬁ5 %a¥¥+%¥scg?r$£?a?%n%é agﬁeaned inthe shage of a
di sk and a secqyuh£@rép&fabbeth@Sordiigmyo S0procédershapelodinmgdi sk, a

cl eaning tool disposed facjng each of said both carriers held sai d
hol di ng secti orf %H%Papgl$%ﬂékp%e%?}%nc $RUFRY EIPH BHERAFALLD ¥dlng

rel ativelye o o383\, 93/ QR0 PEF L dPA210609R 1 eaBBretosal d frofte fREEREr S
in cleaning, and being operable according to a procedure including: a step
of sl Pdi repsdiseadrehrieadg iesol s el Byi to 58 kAl ng eectdANORC SAicks&edAd
carrier r A VS ytggf;eggdin a state where 5 said second carrier is held
by said holding section to clean said cleaning tool; and a step of sliding
sai d cl eani ng taotepeafiedlidisgi saipreveéausngt bpobnctasnedi ist sgadri er

relatively thereto.n a_stat where_said first, cary.l i e i.d

hol di ng S¥cTT o't & TSR Saijogsf&irﬁecf F?E%lgﬁrﬁ%artl‘g%f.y ?ﬁg%ltga%? naggggg% at us
accordi ngit@re€laiia ¥ rswhesetr ter iis akeédnbngaishhd laiegniagttaoltd slean
relatively ppved as far ,as outside of said outer periphery edge of said
secotd caf3terfirgs S3TTFRE- ¢l eani ng apparatus according to claim 19,
wherein in cleaning, said cleaning tool is relatively noved as far as
out si de of saidzouter peri phery edge of said first carrjer.

0. The cleaning apparatus according to claim 19, wherein
in cleaning, said cleaning tool is relatively moved as far

as outside of said outer periphery edge of said second carrier.

15
21. The cleaning apparatus according to claim 19, wherein
in cleaning, said cleaning tool is relatively moved as far
as outside of said outer periphery edge of said first carrier.
20 22. The cleaning apparatus according to claim 19, wherein

a carrier is used, as saild first carrier, on which an
information signal is recorded, and which is used in magnetic
transfer of said information signal onto a magnetic record medium
in contact therewith, and having a recess for close contact

25 Dbetween said first carrier and said second carrier in magnetic
transfer, on a magnetic transfer surface of said carrier facing
said magnetic record medium, in which said recess has a shape to
open toward an outer periphery of said carrier from an inner
periphery thereof and in addition, serves as a recess for cleaning,

30 and

a carrier is used, as said second carrier, on which a recess
with almost the same shape as that of said recess on said first

carrier, on at least one carrier surface thereof.
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20 22. The cl eaning apparatus according to claim 19, wherein a carrier is
used, as said first carrier, on which an information signal is recorded,
and whi chwpD30681086 i n magnetic transfer of said informati @aTgPeimbosont o a
magnetic record nmedium in contact therewith, and having a recess for close
contact 25 between said first carrier and said second carrier in magnetic
transfer, on a magnetic transfer surface of said carrier facing said
nmagnetic recor ¢3edpufuming whirehesai dnr eceseshasdenskape tomagpemticoward an
outer periphery of said carrier_froman |nner g Equyéy t her of nd in

addi ti on t% SR e G ot RS- 3 e D as
sai d SeC%&@n%qr k18 pqrmfm' Qladaaae%s,ésswst Bhé'r@@ﬁteébﬁ @p@@m@a@m@ﬁdt hat
of said recess on said first carrier, on at | east one carrier surface

t her edf . 280 OWDEE3PETLERE TFCThe PERF 0BDYS anInRT Pedy PE&EY ERSTPRT On 2
correspo i f ] ansfer of
popdence ;to 9 gn%?&%%{ & faféﬁ e écff A avsegd { ofadBgnetd Cad s

an i nf or mat’ on recesses t hereon each openi ng
toward Sxdrenclitey tperaphenty ctlitaleqielflrpimlam itheeeoheffpherty tthieeeof on a

magnetic _tran rfac t he havin radpal e S war d

an out er 55&r't) g‘neer/ ﬁﬁ?g O ?% eaanstl ﬁ%%rsq}r;a)fearcl%phg?flé e?aeo g% re%It‘S‘k?ealgs?t one
surface hﬁﬁﬂdﬂﬁ,1giﬁ%haaemefomh$@bstaﬁt93$lystménsamﬂnasothambsfaaachl¢@ t he

sanme_as that, of ea h of 1qnsa|d pl ural radial recesse aid meg

b3
trandfeor St RAET Al FRHG I g SGESF SFoP e PRafh FGIDF Caccr BaRT AGT t BOF LeFBani ng

said magnet Ibzeltﬂgar@é@d £& Id Bfan 2dg £¥ CA eanéagie@pesal USléaing neghet i c
transfer carrier 15 having a magnetic filmcorresponding to an information
si gnal fRFREdioh Brag it ¥ Substrate, conprising: a hol ding section
hol di ng said nmagnetic transfer carrier having a recess of a radial shape

t hereon extending toward an outer periphery thereof froman inner

peri pher y t her €of. WPt hleanétgeapRaratusafelr culeonsEiCphERYS pENFHEL +or

OUtSﬁge Q§£ﬁ§§ 'a magnetic film corresponding to an information signal

formed on a surface on a substrate, comprising:

a holding section holding said magnetic transfer carrier
having a recess of a radial shape thereon extending toward an outer
periphery thereof from an inner periphery thereof with an edge

20 at said outer periphery opening to outside thereof;

a cleaning tool disposed facing a surface of said magnetic
transfer carrier on which said magnetic film is formed; and

a sliding section sliding said cleaning tool on said
magnetic transfer carrier relatively thereto, wherein

25 in cleaning, said sliding section presses said cleaning
tool to said magnetic transfer carrier at a prescribed quantity
of press-down and keeping this state, slides said cleaning tool
toward said outer periphery from said inner periphery of said
magnetic transfer carrier in conformity to said radial shape of

30 said recess.

25. The cleaning apparatus according to claim 24, wherein

on a surface of said magnetic transfer carrier, an area of
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a cleaning tool disposed facing a surface of said magnetic transfer
carrier on which said magnetic filmis fornmed; and a sliding section

sl i di ng swpDd3obsami ng tool on said magnetic transfer carriper/Jred/@vivel y
thereto, wherein 25 in cleaning, said sliding section presses said cleaning

tool to said magnetic . transfer._carrier_ at [eSCl] quani i
press-doﬁncgﬁgr%geﬁ’loﬁ(}lt% &tate s F‘égsoga?8$§| Jé%g?%% ?%o#l} %ﬁh Bai d
out er pemanpdwesy ifvwinl Skisd idntlesarierd phel yi i nsairt a atagiieh ise itrmeangfetic
carrier in conformty to said radial shape of 30 said recess. 25. The

cl eani ng BpPErATUL 'ding to claim24, wherein on a surface of said
magnetic transfer carrier, an area of 40 WO 03/001526 PCT/JP02/ 06095 a
central portion having no part of said recess is larger than an area in
whi chdsai d cl edfi-ngTheofleasning crpeadtus aRceafdnamatlicd™ £ artdtefeln
carrier. 5 26. jThey Eh@gﬂ'iﬂ% Hat Hsﬁw@'rﬁ%ht Potl ol iy 2hohar ik, said
cleaning tool is a rotary brush rotating about a line, as an axis, in a
di rect i omsi mnsalstsantinalel gipacalibsel inosabktastindédyabaralsal dtangnkine

transfer _carri.er. 10 27. The_ .cl eanin a ccording to claim 24,
wherein niofrmglr 81.:Cﬁ ue o né%qnaeﬁloct ?rqryargsr ugsﬁ %%ﬁ?%ﬁ , a cycle of sliding
repetition in sliding of said rotary brush driven by said sliding section

is t(g), a radi of .said magnetic transfer carrier, of . a subhstantially

Ci rcﬁlﬁar shape 2?7:' R Pﬁlﬁfe%?]gn% IPREHA G 85684945 9FC élia&nl’rgghe"t’ Tt ransfer
carrier when baimg d=ntiaiLdf ys isptdtahpldiuig seat (@) j & Ky¢IPD)Y Hyiding
definition, a relation of it t x R, <r is established. 28. The cl|eaning
appar at u¥ SREEGrtdi iy oS LG 2F sahkeret rr e ®LUstaddiBeR Rf S&afdS+eEERE on

sai d magneldiq dd ansfiefs card i8liiuisS oM Al AREne@iPr essndewn gaant btyoof
said rotary brush into 'saidmagnetic transfer carrier in cleaning is N (nm
by defi nia isowps tantriad oty on wfulNavshape iis Bstlapl)irshed. a rotation speed

15 of said magnetic transfer carrier when being rotated by said
holding section is x (rps) by definition, a relation of w t x R

< r 1s established.

28. The cleaning apparatus according to claim 24, wherein

20 if a depth of said recess on said magnetic transfer carrier
is M (mm) and, a press—-down quantity of said rotary brush into
saidmagnetic transfer carrier in cleaning is N (mm) by definition,

a relation of N/M > 10 1s established.

25 29. The cleaning apparatus according to claim 24, wherein
sald recess is enlarged in width toward the outer periphery

from the inner periphery.

30. The cleaning apparatus according to claim 24, wherein
30 said cleaning tool is slid to as far as outside of an outer
periphery edge of a magnetic film on said surface of said magnetic

transfer carrier on which said magnetic film is formed.
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25 29. The cl eaning apparatus according to claim 24, wherein said recess
is enlarged in width toward the outer periphery fromthe inner periphery.
30. The cWweanmiomgF2@ppar at us accordi ng to cl aim 24, wherei nPCIAPEAI6AIT] eani ng
tool is slid to as far as outside of an outer periphery edge of a nagnetic

filmon said sufface,of i_d.nag ' ; ie i C '
magnetic film :J‘{’sl ij o(rarr%ed ¢ i%f%o%%ﬁ%aéé %g%o%%%%&élg%&%hghéﬁégﬁi ng
appar at us accorsh g rteeedsai mdAthatwdragiano £ sasdbseernssaildyafinchel sshape, of a
substantial ]y circular arc, ,said cleaning tqol is pivpoted arauynd a

prescri be%ajp%scf YRS oLt er,voﬁﬁfai{ ﬁrgﬂpga?ﬁ%egﬁﬂﬁﬂ% St°Fa P i chl ar
arc and acd@déds ar®d &f ce@ivetRireotagusdf hiof cSaicth1ket ary ddishrabgus
substantially in coincidence with each other. 32. A cleaning nmethod for a

magneti ¢ ¥ RIS LW EIRY el mPh SPegheat@TY RSy Pé?péHBgﬁ@nFéaéﬁY

i nformatign sionalgedlef REPRd.9BnA-SHEEACE Of @ substrate conprising the
: .

steps of: holding said nagnetic transfer carrier having a recess of a

radi al shape thereon extending toward an outer periphery thereof from an

| nner jpert pherysg heteol WAL A A% B al Gy AELs c PEILPIELY OpANI £ 1 O

outside thereof; an g a cleaning toof dispose acing a surface
of said mhagiweyi€ hagnster €aimi eorpasphhdhng magaet iofbirmmtionf eigedl

rel at ioveI%/ the&et 0, vvhe%gi n_in_.cl eanéng aiai dosl irdi rig ssglti Qn gr esses sai d
cl eani’ng “RTBFIt S sai dURGgHE PE Br SHEPEF2ESr FPBPTACR9pFBECPIERE Ghantity
20 of press-dovio BltnEeenl doddrietisd atrensSldrdearsdied bheanyng reeelss owar d
the outer perjphery fromthe inner periphery jn conforn‘it%/ to id r%di al
shape of §§p§%q%§g§pe$@ereonextendlngtowandanouterper phery thereo
from an inner periphery thereof with an edge at said outer
periphery opening to outside thereof; and
15 sliding a cleaning tool disposed facing a surface of said
magnetic transfer carrier on which a magnetic film 1s formed,
relatively thereto, wherein
in cleaning, said sliding section presses sald cleaning
tool to said magnetic transfer carrier at a prescribed quantity
20 of press-down and keeping this state, slides said cleaning tool

toward the outer periphery from the inner periphery in conformity

to said radial shape of said recess.
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