PCT/ JP02/ 06095 WD 03/001526 PCT/ JP02/ 06095 ri ption CLEANI NG MVETHOD
FOR MAGNETI C TRANSFER CARRIER 5 Tecm mﬁme present inven®idER 2005
relates to a cleaning nethod for a sfer carrier on which an
¢nformati 5 |'gnal is recorded, and nomesqgarticularly to a cleaning

met hod for'& 3/‘?’?’él%ﬂetlc transfer carrier for perforning %ﬁg’ﬂ%"@("é‘”ﬁransfer of
the 10 information signal to a magnetic record nediumused in a hard disk
device or a floppy disk device. Beskygiptieh Art | nfornmation signals such as
a tracking servo signal, an 15 address information signal and a recovered
cl ock signal are recorded on a magnetic transfer carrier. There has been
known a magnet i c CLEANER@MERHOR: SORSMPEYRBIC CBRANSFERaABRBEER Ng i nf or mati on
signals recorded on a magnetic transfer carrier onto a nagnetic record
nediunésuch as .a hard disk or a floppy disk. 20 For exanple, a magnetic

t r ansf d&chrdradi Etedded in Japanese Unexamined Patent Publication No.

10- 40544 (1998) thasps@asia iihvenl bhonn JBule 8 ol SISRMGNRRERoARSY il 11 2
pattern for inforpation signals on a surface of a substrate. A magnetic

record medRgREtica tgﬁ’ééfe%rcazfr&le% ofj vhigh ran rigvhegmatient siwnal 148 25 or a

ferr Orragn&felcarﬂ@weénﬁchﬁéré Pt ilangrdyt ber£uneNAisdr 126804 Of o dTagneti c
transfer carri I nto contact vmth a surface of a magnetic record

nedi um i nmtaﬁé‘egﬁﬁ fﬁr(ﬁaﬁ:%df%r prESeTMnRgragRmkt trarsEfE of $heppl i ed.

Wth 48is imfomdulien JiRfmal N b Gk greitd ead sodrel MBE 8N ukbe iRPYRakHG@igxanst er
carrier arg_magnet | cangpSXQ Cflsinsferred onto the magnetic record nedium It

is inportant - f:%a?r a device

Background Art
' Information sigfnals 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 £ilm
256 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 transferredonto themagnetlcrecordmedium. 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
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knformation signals with a high density are uniformy transferred @Etpa%y
across all of the surface of the magnetic record nmedium in or det 5t
reproduce records with high precision with a magnetic air 1 - 5 SEP 2005
MO 03/ 001526 PCT/ JP02/ 06095 head of a magnetic record reproducing

appar at us VHYPIE occasion in magnetic transfer, if tPEIRBOSOHN matter
exists on the surface of the. nmagnetic transfer carrier, when both are put

i nto cont detad of bmagmelt iothatorddrepreietihg dpparatas. DR £SEEMNH | Ses on
the 5 surf h tic,r cord medi um by the tiny foreign matter,

SOMe t i rne*sﬁ\%\ilﬁ?ﬁlfm'E rcggﬁl-’lﬁﬁﬁ?rt iy et f?lif’sllgd’rf“% %ﬁxgﬁEs gBphEsERBRCe When
data recoraf |tbermq:g'xmnirmuransﬂgr tdaﬂrrﬁragn&ihem he’a&d,awphtaintbl BYntd @t rusi on
on the na | into cont WI th a neti ¢ head
M th the rony FabRERhE, TR Mk R L PR it RS0 Artnerileh S TEes BRdn o at
the i n$t arfurffacenet tbetmagne i n:hcommsdmmmothie rtawyommﬂgwm@wéxqr mance

of the ma rH@saQ I e eof. to be shorter
due to ph;!/ésk?%é con%glgta “;tb{sergg%%egjtrﬁ;?ﬁc’t% (?na?%‘?éln %%1? H@Pr‘?%ﬁcﬂr’n‘g to
dest ruct i dfherpathcrecert dis Ireplrsdu«‘:ed)wsu]m@ntbe ﬁﬁmeﬁm dead} sﬁch/%ry

I mportant ¢k Sy prlor tQ.mm

transfer %%ﬁagrﬁ) rer?.glvgﬁtgcfl'}}?et hggve egsrgélo]g&%l ore|lgsnp?’;#‘iétjt%p ‘g ett g:

cl eani ng, V¥ avkreretireheathyibbebhe ormsmit bhatliyh@nmqm&&dcahei@m ng
et hody ©l ERtAgadag U {6 :Binpd RGNS (heRBRE 2 I IBR LN heheant ng

tool. 20 In a case of such a Cleani ng a corner a nagne film
on a surf &e56F 5‘“—9%5%’%%%%99@%%?%@%5Ogctla@é@amc hﬂadzl‘cevanl ng

with a cl awmguee@lolaradllh@ 8L RadrBBENE ife Ehbﬂef%ﬂé‘tﬁ%ﬁac%q
attached ont %cl eanl Jg_é_tgool as br.oken_ pieces I n such eani ng

met hod, t HoY SHEOF e ERf Begddisy - Bintherr tandimaoke destrdctdorof a
magnet i c tafatisd Bardadikkelt de3 f19PBMQEce. Therefore, it is very important

16 to clean a magnetic transfer carrier prior to magnetic transfer
So as to remove the above described foreignmatter by the cleaning,
-for which there has been conventionally proposed a cleaningmethod
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
1s in some case attached onto the cleaning tool as broken pieces.
In such a cleaning method, though the above described tiny

26 protrusion on a surface of a magnetic transfer carrier is removed
by the cleaning tool, broken pieces from the mé.gnetic film are
attached as foreign matter onto the surface of a magnetic transfer
carrier by way of the clea’lning tool and magnetic transfer is
inconveniently performed onto 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,



by the cleaning tool, broken pieces fromthe magnetic filmare at5agdpegigss
foreign matter onto the surface of a magnetic transfer carrier by way of
the cleaning tool and magnetic transfer is inconveniently perforned onto a

hard di skyoydeedre S @ magnetic 30 record nmedium with t netic transfer
carrier havr ng the foreiign matter attached thereon. QET@B%(P i onal

cl eanin therefore, a necessity canme to occur for - frequent
cl eani n85 ’%ﬁ PrFﬁSiPSdP pAgditionof ag eEPremaMn@swegsmdraeﬂ.dﬁoz/ 06095

- ther eby_ﬂr;%@d:idwdthz@dg EbPMh&fd i £ 1 & nch@88kNYn P@dué@n?&*l-? go%gl sﬁs

producti for hard di sks, . increase in roduc on coS
further Og'sr%ed thexpantered SpparkPeRsive F&Pmﬁﬁﬂf aﬁorclcé&nmggt aol itself

and’ ot hen.eanm taolebtbd Bhtard SHeQst wisha x%s\rm'aet high %;&C%rd ngly an
obj egt of the present invention to provide a cleaning rrgt hod capabl e of -

perform cﬁeanr ng of a ‘magnetic transfer carrier at |ow cost with

certainty, w IIH:OLits accae&ﬂnﬁmy ah @Bf@é@téﬁ e Hrealed Eﬂvegt%ﬂ'@& of a
cl eanin tqr%dse 10 i,tself Eﬁg sure of the Invéention According to one
[

- aspect \?&ﬁ?f‘i’)ﬂg R | SAPPP LY e P faradich ¢ heanAsd af aef i ned

i'n clai mabrﬁtﬂ&tr&ﬁsféﬁﬂﬁ%ﬁ'a@ MBw Npde i gt céi?@i’fﬁtﬁ?f é.'t‘?xomg peti.c
ier_and the du carrier each are not linmted to the shape

transfe
of a di$ Adfr85r apnap?%rﬁ’rés Hedrtensdesring o presdmaningehiosbn, 20
in dJOder:.uscelcﬂ ean the cleaning tool, the dunmy carrier has only to be

pl aced on.the rotary stage-used for .cleaning of the magnetic transfer
carrier.. ‘Therefore, the cleaning nethod nmakes.- an apparatus dedicated to
cl eani n®isclosarel ednthg Iovkntisel f .unecessary, thereby enabling cI eani ng

~of the nagnetlﬁc&598§£8r to one aspect of this invention, there is

. provided a cleaning method as defined in claim 1 of the
15. appended claims. Note that shapes of the magnetic transfer
carrier and the dummy carrier eac_h are not limited to the

shape of a disk.

According to the cleaning method of the presént' invention,
.20' in order to clean the cleaning tool, the dummy carrier has cnly
to be placed on the rotary stage used for cleaning of the magnetlc
transfer carrier. . Therefore, the cleaning method makes - an
apparatus dedicated to cleaning of the’ cleaning tool itself
u.nnecessary, thereby enabling cleaning of the magnetic transfer
25_ carrier at a low cost with certainty.

In the second step of the present i-n"vention, 'plrlef'erably,

30



25 carrier at a low cost with certainty. In the second step of the present
i nvention, preferably, 30 3 - 5 SEP 2005 WO 03/001526 PCT/ JP02/ 0609 §6fc 2005
cleaning tool is slid toward the outer periphery fromthe inner periphery
on the dur% % rrler while rotating the dummy carrier in substantially the
sane direct POV Y260 t he magnetic transfer carrier whePOIgPR@seBSeaned. 5
In the present invention, preferably, a shape of the at |east one recess

on the duntye caeahing abdl&ssémwt@&aﬁcﬁﬁﬂe ro%.({:%§5per9.BhEQ9 f'l%gtr\ﬁ{é fnddanster

carrier ar eP:tl tant| {1}% t he same as each other. I n Such a situation,

when the TEam g % 88 "1 PdCasr e whing mRiatdnablhe Wémwmr@eﬁm er, it

has been aim es.ﬂlaﬁtadamhwyma sahbeinfedtads! adim Itﬁe%?grfgtfchgrswﬁ?%
carrier; t f %%lthema netic transfer carrier having the plural
recesses t reon f P9 The*™%me shape as that of the at |east one

recessdn the CIWm’cyxecpresmtlmxzdrﬂ:amd prébetdial 5] %a@haﬁeté?ﬁlthé@t
cleaning gal r ried. out wthcrta and ease 15 In the
present |nvent1%)§r1118 %%“Z‘% eraél £ 8 Pres 2ot f%rsléé‘peo? I BRENCFRERTSg t ool
to the durfy @ magneuh@rtnma@f@reaarnger aole subsshnth U0y RBedssmy Larrier

I t of th | tool t
he. magnets e Poretor L eart o et s B i Bt e

magnetic t# ShsfRing agtéar biydrhe @um:eanrnger,l ht dastbeersa l reddyadapden t he
cl eani1og tfgplth@eggll\éggtao I 1.0 carrier, | t has been
n& r‘ne%@ ngﬁctth &uﬁx%fcagﬁee rﬁﬂgr(’eglofrl ér

al ready ad% to the at [ east one recess
t heref ore BAINEhiC FEghefet qaraiskehatiars the plavaigrddms pisutbéra@resses

thereon 2%fachiwht Ehé%@%aﬂa% Bl At 1k %P%[@és[én%%%lt £20¢s recess on

t he dummy r}t“a“ er is cI eaned wth eani ng °tan be
pr ef er abl P& FPIBY GFELF 135 Eé??&@%t"\‘}ténﬂlﬁeaéeanim tthelprlﬁ@enleaMt i on,

pr ef er abl yara beebatifeeaspeashfied out with certainty and ease.

15 In the present invention, preferably, a press contact force
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 the magnetic
transfer carrier when the cleaning tool is slid on the magnetic
transfer carrier in cleaning.



the cteaning tool to the durmy carrier when the cleani ng tool is é%lszﬂﬁ
on the dumy carrier in cleaning is nade substantially the same of saﬁ

the sanme as that of the cleaning tool to the magnetic  transfer carrier
when the C\B(S%Q/‘gﬂ tool is slid on the magnetic transfer carrier in

cl eani ng. P 2005 10 15 20 25 30 WD 03/001526 PCTPOROR2068995 In
such a situation, when the cleaning tool received a cleaning action by the
dummy carrier, I svah laesdtalatﬁaﬁly DU 1@ahiR ato&f%?éeeﬁ% J geess of

t he dunmy, en themanetlctrans er carrier having
“the plur. a?%%ierggestchtlﬁ é})%ﬁé vaf?’FFJt% shhasshegr adsenfutadsptede at

| east onet? é@@sétokﬁaamendumesmbfl Elie iimélyeaaert d¥ & l&hgggfgi.gawh@g t ool ,
y and ease.

the cl eaniPna6aR ferably ¢ ed out with certaint
"Accordjng to ‘a%seggﬁd%giﬁ %/r"f Pﬁéﬁﬁtﬁr@npltm Fecpssps diededna
cl eanibhg Ao ths thef samd siramd alsmtﬁat5of EhSER 3Q85+5040 A2 2§ 30 WO
05/ 001536 B ARALARLS F650 MR LD L S50 the cleaning
can be preferably carried out with certainty and ease.
According to a second aspect of this invention, there
'10_ .lS provided a cleaning method as defined in claim 8.

I
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S provided-a. cleaning apparatus as defined in claim16. Since in the
cleaning step for the cleaning tool, the cleaning tool is cleaneq Q%EP 2005
sliding 6 - 5 SEP 2005 WO 03/ 001526 PCT/ JP02/ 06095 t hereof on the second

di sk and the first disk is cleaned in the <cleaning step for the first

di sk, the ¥P&¥MIFRG tool, which is adapted to the seconthediBlydehoC! €aNi NY
thereof, can clean the first disk with ease. 5 The present invention, in
cl eaning, preferably has a control nechani smthat noves the cl eaning tool
across the seco I8 ering ever art thereof to as far as outside of
"the outer peri pl}ﬂce%oycglﬁxgiaé/%eare Jfr(?ngﬂﬁ?%t s e D r R G ikt R er ChEF&ched to
the cl'eaniing grmaotided prefeimily dpsesatusesonkehangein cBiirchst-hereto
'since the foreign matter is sent out to outside of the second disk. The
pr eserg% invention, in cleaning, preferably has a control nmechani smthat
noves %t he cl earyingd ag| i fd TS i C i .t her eof
to as far as outside of '?ﬁ%@ﬁlt%%ﬁ%% p%??%h%éﬁ/ geég% t e@gg@{ 1lF')ér§1l&ff1i S case,
forei gn mitteer Gtaaadiet ttooahe ¥ rstlefindd preferiabing | oses a chance to
remai n 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
stat ggof being in contact with a magnetic record nedium and having at

| east one recess opening toward an outer periphery thereof froman inner
periphery thereof on a 25 magnetic transfer surface facing the nmagnetic
tecord medium and wuses a dummy carrier, as the second di sk, having a
recess of alnost the sane shape as that of the at |east one recess of the
magnet’i c
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transfer carrier on at |east one surface thereof. In this case, pr,eg,_egE@bms
foreign matter attached to the 30 cleaning tool is sent out to the outer
peri phery of the dumy carrier with ease and sinplicity when the cleaning
tool is cl Wi th the dummy carrier since the dummy carrier has a

radi al rec‘gggg&’é%endi ng toward the periphery thereof fR&HIPRONANer

peri phery 7 5 SEP 2005 5 10 15 20 25 30 WD 03/001526 PCT/ JP02/ 06095

t hereof , &hdreh® @ ddwei ngcond| diwks abderhalfieadydbsiapiedltanéden shape of

the reces (AT . neti.c _transfer. carrjer can be
cl eaned w'%tlﬁgréla%g. Kéécofroéi?r%ﬁet %%ggogtijir]%ng%ﬁe&leﬁlfli{lﬁiéO?Jﬂvé‘&‘tiF niSt here

i s provi dédantedmthmeecend dd sidii cleshnimgctlsmdy). o elesmbhy Firke

cl eani ng iggsRYwsth dif i t he cleaning tool on a surface of the dummy carrier
while the dummy carrier is held by a holding section of a disk cleaning

appar abus. Acco'-Fl_éFF Rrasenthdnyesséon, i fverlaoingy hpreferabng Hagoh can be
pr ef er abl yote Rl nbcHa38NGn O s T Bhtlg LBOL N 8 GASE. L0gg the

dumy di sk has the radial recess on e surfac ereof, 217 SRE eI eani ng
tool is cPéShEPVEF gy Ratt therer§rtoastiar asoudshdd abthéeuserf ace can

be certai peyipleadyesiqy tHg-eplegani ng tool through the recess opening
toward the outer [%glriphery thereof to outside of the dunmy carrier,

t hereby attai niTy "2ifegmiti foreigndmditesattaghashsy the cdeaning spolhe

cl eanil@g. pBebeiFH PUses a second chance to attach thereto since the
foreign matter is sent out to outside of the second disk.

The present invention, in cleaning, preferably has a
control mechanism that moves the cleaning tool across the first
disk covering every part thereof to as far as outside of the outer

16 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

26 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



VWO 03/ 001526 PCT/JP02/ 06095 5 One enbodi nent of the invention is defined in
claim 21, as a result of which, with such a configuration adoptgdsep 2905
foreign. matter attached on the surface and in the recess of -the magnetic
transfer &%ﬁb%ﬁ ,6 - can be renpbved with ease and certainty. and avoi dance can
be 10 pe {.$;%ade on destruction of a magnetic head F&TdPR/M68Ynet i c
record nedi um caused by contact between the nagnetic record nedium and the
magnet i c theagcfiueand thre qlreeodnge todl flaebpenmal ready tddayeiset woethe | n t he

- present ishugaldOmme MR 358 Bl 18 IPOOE! b6 lPnlbADSICL ALELET, an

area of a-central portion having no “par a recess”Is pre y | arger
than an &P8&1fH GRR dpe tHeeanashivitd eesel is in contact with the nmagnetic

Ctransfer carriehecIBiusnkS £oPeCEE LRI o RN IR Lich PY into
t he rrggnetlc transfer Carrier prior to'the start of cleaning, there occurs
no 20”confacprofitied el damimygceaalien s defidessi dims credipradir usi ons  for med
by the recess. In:the _present invention, the .cleaning.toal, is.preferably a
rotary. byﬁEﬁ%?BFEantgﬁo 3N He 15 g’é” S )Y _.%.hei g:le?ad}%ttlp‘?ﬁ Tt
substanti gl kyrparal bel the AufekMarkq drhehTagnate dumisf@irrizar cagrier. In
- the present invention, if a radius of the rotary' brush isr (m), a cycle

of slidi nlgetdpbyi gi baldang isgichgcsf afhe ddisdy wlesmisty RERALRMIS « he sl i di ng
section is t(s), a radius of the nmgnetic transfer carrier of an al nost
circl@ar shape AScd¥dify to3@hanskdsdridt dhi-ent Speednef clBanimgnRlicchk ansf er

AT YRS e ng Lol P IS 0 O 1 SECL O X LI P o
‘because clséanknthe Guweny alilskafad hhetdiagerotedhonnagnetr€atd gnstesrearrier
can be - 9nERK003 10103 091P3S BRILIRDZL0809% BELLe! "B Y LI GeLL Nty
attached to the surface can be certainly removed by the cleaning
15 - 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.
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4In the present invention, if a depth of a recess on the nagnet?e ?msgﬁ
carrier is M(mm and, a press-down quantity of the rotary brushinto
magnetic transfer carrier in cleaning 5 is N (nm by definition, a relation
~of NNM > eferably established. This is becaus h ch a '
rel ation’ &(23 Kﬁ)ﬂiﬁsshed, , foreign matter can be renoved “% M?& of
certainty. In the present invention, the recess is preferably enlarged in
width toward the outer periphery fromthe inner periphery. 10 This is
because foreign matter can be sent out to the outer periphery side with-
nore of certainty. In the present invention,. the cleaning tool 'is
preferably slid to as far as outsi-de of an outer periphery edge of a
magnetic filmon a surface of the nagnetic transfer carrier on which the

15 mgneti ¢ 1 bid ScbilelncThls i BRRAURS 0TS O MMBIdET1,Ea0 by I emoved

wi th®9ertainty, wthout remaining at the outer periphery edge of the
magnet i c 2l aasf er r(ezsrurllterof mudm pneskerﬁuqm\aermlrﬁ),ghmaé:fmbl y, the recess
is of the e} shape a ntjally circular arc, the cleaning

t ool ZOaBPPg? %r%&%Jr@na %&e tion as a center, and a curvature

radi us ofn the &iFfddedsndlis 6Rg 1?ede§§¥ Y8 t9fe M@:@&y@uaasfa?tda%ieef ‘the
rotary brush are al mpst .in coincidence with each other. This is. because

forei gn GAR (R TEFCEEAHIED t3re rand Lertadngy aaftavoldange watoke of

~ certigi ntp'erﬁéctagz #hede dn ebtPud@Pon\x %3&99&52& Reba) RAd/ & xR tArot her
enbodi nent _of . th i |nvent|£n I s defined i.n result of

whi ch, Wi $IPARATTLERES é{ﬁ%ﬁa%ﬁwn%wpgmﬁiw&coaém@a on the

surface and e mhanaemesrze@a die tRoNRl prekennsf 6f Eardéig maaARrbe renoved
W th eas ﬁé aﬁ: ertainty and avoi dance can be perfectly nade on dest.ruction
‘of a mag ¢&§"and” a magneti c '

In the present invention, on a surface of the magnetic

18 transfer carrier, an area of a central portion' having no part of
a recess 1s preferably larger than an area in which the cleaning
tool is in contact with the magnetic transfer carrier. This is
because, when the cieaniné‘ tool is pressed into the magnetic
i:rah'sfer carrier prior to the start of cleaning, there occurs no

20 contact of the cleaning tool with depressions and protrus:Lons
formed by the recess.

In the present invention, the c¢leaning tool is-prefera.bly..'
a rotary brush rotating about a line, as an axis, in a direction . -
in substantially pérallel to a normal to the magnetlc 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 niagn'etic transfer carrier when being
rotated by the holding section is x (xps) by definition, s relatioh
of tt XR<r is preferably established. This is because cleaning
over all of the surface of the magnetic transfer carrier can be



- 10 record nmedi um caused by contact between the nmagnetic record nmedium and
the. magnetic head due to the presence of foreign matter therebetgegpP 2005

magnetic transfer carrier cleaned using the cleaning nethod and the

¢l eani ng aypasmeess described above are free from 15 forgg bodBdober - whi ch

has been renoved, with certainty.: Therefore, when a nmagnetic record

repr oduci PRPAL S a ed on.a magnetic record nmedi um on which
i nformati B%em gha %[ Leﬁ'ﬁ‘::%'llvgegge%n‘t:%istgnet| cally transferred from, such a

magnetic transf e dder beesent ghnwemtidy, recar depenr@ﬂ@tﬁéa@s%aanbehgnabl ed
in which A dver u e netic head and a
gt der € deanBEQEUCRA 110, dasty Yot | ol Gngﬂeg o ARG and

magneti c record medi um by contact bet

t he magnet®t Héd@f@&”dsl@ﬁlﬁiylnbmﬂ@mmm&tarc prasefr ther ehet wearanBhief
Descri pti ofy qf ig. 1 a_vi howing a state where a
nmagnetic tr ansf%n?[g y:eg?ﬁ%%f E’relltar%:t:i % 7 ]LH%‘IJaET Prefgsablypart
avay from oSN iothes Thig mdm;taltxset wahbf suctappaesb iSomestalilAghkd, an

embodi ment sfe idie n{art%é@nlcah“ﬂ@r%é&& off i pBelol Sl shonng @ state where

t he magnetlctrans £ carrier an diumare in
cl ose contact wilfht %BEﬂS%T-hémvﬁnttlhe: rta@rmwezsst iapskéerapppealuggagcor di ng

to the erﬁhndwmm telvatB et s eserd ers tive view
of thelorragﬂﬁtl (i ans?er 11é SSEPrZ 05 \%I)ie%gz} 65&182%1??’6%15%8 5@855 tY,arrl er
of Fig. 1; % e§a355r SPFetFy BHESr Ccerabrosent poWettsedbeacuiee and a

pressure memiphemyesmaé apﬂeanqﬁ:@fo@ cEHRRhtySt age for the magnetic record

medi um of Fi g. ' %F:P% a schematic pl an vi ew of the nmagnetic
transfer carriér Sse’f Byerblon thecaleanjaw tpel 19 paesarebly of

Fig. 5, Fisgid/toamfpans abityiceol aahutérayeiphary S8O8 SNkl c
film on a surface of the magnetic transfer carrier on which the-
16 magnetic film is formed. This is because foreign matter can be
' removed with certainty, without rema:LnJ.ng at the outer periphery
edge of the maghetic transfer carrier.

In the present invention, preferably, the recess is of the

sectional shape of a substantlally circular arc, the cleaning tool
20 plvoted around a prescribed position as a center, and a curvature
radius of the circular arc and a radius of the pilvoting motion

~of the rotary brush are almost in coincidence with each other.

This is because foreign matter attached to the recess can be sent
ocut with more of certainty.
25

30
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‘Fig. 6; 10 Fig. 8 i's an illustration showing an initialization of -
magnetic record nediumin magnetic transfer; Fig. 9 is an ill ustrafisgﬁ 2005
showi ng magnetic transfer on a nmagnetic record medi um Fig. 10 i's a
sectlonal Sl owi ng a way of magnetic 15 transfer

perspectlve %?%egvﬁof a configuration of a cleaning appa¥‘1§9~]}’§2/g§095[ he

enbodi ment; Fig. 12 is a top view showing cleaning of Fig. 11; Fig. 13 is a
partially enl arged sectional view of a nmagnetic 20 transfer carrier; Fig.
14 is a perspective view of a magnetic transfer apparatus according to

ot her enbodi nents of the present invention; Fig. 15 is a perspective view
of the magnetic transfer 25 apparatus according to the other enbodi nents
of a present Ameeheroenbbigmen6 bE ahgsaphvehadiong iz declieedf impvenment of

a pivaqting, bru in_the tic transfer , para us accarding to the other
embodi rren ik ?%é %?e%eﬁ?sgﬂg % BRLChndwa FF{:}CEIl? cong igMxR bdcdw of a

magneti ¢ 4@t &k f ef_)dsgglyghnﬁatgapaégttgghggcord| ng to anot her enbodi nent of
the present _invention. 12 -5 SEP-2005 WD 03/001526 PCT/ JP02/ 06095 Best

" Mbde for VaFh§iTHFigsne gRé 31%*9Bﬁtqe(§4¢sﬁe‘?%rﬁherﬂa@%e'%%tﬁéﬁéﬁ%mﬁgem awi ngs, -'

-descri ptich W lrembedi ¥eEhOfase MBI Y alih8PSERE ARPAIAILS a5l BY 2 o
rrier_according to an enbodi nent in the best node of

magnetic _tr f er
5 the pr é’seé:dét%a &VeﬁFSSrPIbé’IeG\EFuRE?‘%rW@ paorehic headoand & magnetdsce.
nunerlél  |recedidanddiium 8a UBEH Bl dontaee ik HRANIA S HEIn 861 & rBBEAG kit i Ginsk ON

whi ch - and the magnetic head due to the presencé of forelgn matter
therebetween. . |
A magnetic transfer carrier cleaned using the cleahing
method and the cleaning apparatus described above are free from
15 foreign matter, which has been.removed, with certainty.’ '
Therefore, when a magnetic record 'reproduciné apparétﬁs is
operéted_ on a magnetic record medium on which iriforination signals
have been magnetically transferred from such a magnetic trapsfer
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

c'ani.“rier 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

80 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



i;nformation signals are to be transferred; 2 a di sk-shaped nagnetic
transfer carrier, on which the information signals are 10 r ecor ded 5t $EP 2005
perform magnetic transfer of the information signals onto the magnetic
record rredghg%/l' 3 plural radial contact portions for contact with the

di sk- shape 8?118%(1 c record medium 1 in magnetic transfRGTAPRRGSded on one
surface of the magnetic transfer carrier 2; and 4 radial recesses. 15 The
radi al recessederd eadicrd;depressed into the bulk of the substrate
conpared with t onrespondi adial contact portion 3 between adjacent
radi al contact :)]Egirgf'i élmf;g? %Ir‘ﬁfqgﬁéﬁ‘é’ing et HARP Qicbe b erp ReFimeoand he
magneti c t Rapséesuwarim eén Anteonult Bigadd el Par RPBSH¥L L NI ROTFo - TR I adi al

recesses 4pg r cl eaning recess as described later and a
dept h thergogﬁlgl%ﬁepfr/egcf%%a f/ﬁ]s%tc’?obhgq\/&’ue of the order of 5 pm A

referer®e numer i iBndiscat sshansugp el bn Stbge dotheSHagosti G rbigrapgnetic
record nmedidprier 2 PNt jhol e provided for flowing of a gas into the

L4

central section of the support stage 25 6; 8 a passage through which a gas
bet ween the magrfétd-c & dansheenlarged erie¥ afdat bertramneif eigecasd medi um |
i's discharged orpig .98Sisis oGkl therepet ween; 9 a,gas,di scharge
port for d%scharg ng %isgagaf rom t%eéegtgcslso%gé' gl;%‘ﬁd)é;asﬁsgi"%h 5048 tdnnect ed
to the gasF ?sc@farge port 9; an 11 an exhaust valve for controlling 30 an

exhaust0 of the gag. A Lefst anagAWAREAL %df%\%‘é%gggﬁiﬁjé%gf%/aqi%ed gurrp for

forcibly feedi ag ?r as into the passage 8; arve 8 n?rolllng

a feed of T ordateftwy pumpaneticstegushped with an air filter

(not shown) of (Fig.0% P& A PAREtEEEEod Xiowd naER ] S
PCT/ JP02/ Q E9%15e uch that fogg&gn matter of 0.01 S%gg?lxrr&lgﬁ{a%%%ségi% not
ed

forcibly i TR T Hale B. Areference numeral 14 indicates an arm
being fixedly mignted 68 &heedbignell ¢1bkaBBERInGH B/ o2 Enﬁg{%é”cf'c The
o

magnet £ &éﬁsaﬂg,er carrier 2 is fixedly nounted onto the ding arm 14
by ’

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

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

Fig. 13 is a partially enlarged sectional view of a magnetic

20 transfer carrier;

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

Fig. 15 is a perspective view of the magnetic transfer

26 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.

12



sucking a gas through the through hole provided to the holding arm 14. The
holding arm 14 is freely slidably positioned at a proper positiond SESn5
the vertical direction by a guide nenber 16 by way of a boss section at
the top si 10 Detail ed description will be given of a process
associ at e&ggo}/@ﬁgzguct ion/forced feed. First of all, wtRCTdPROMEe-t0 Fig.
1, there will be described of a noving-apart step of noving the magnetic
transf er Besdy Magle Z‘oanaarmrmm ither énuedtrmdl um 1 apart away from each
15 other by fomgedrtend 0f Al nctbhs -

exhaust valve 11is cl %sed i P& ghg%%§ Ctrq g@ﬂe‘ﬂl nd in
this statk® Fyenges ﬁe’é@igrp%w ﬂzarng@pennpemtw tl-‘rsltnlm 8 mepae’aia: on, the gas

is causectrs@fHe@Wch Bl et RRBRIIAGELS: anBéléﬂgélﬂ%ntsqim %é ﬂe t J?\Heébéfl fed

upwar Iy s shown with an arrow mark vent hol e
7. Th e Besgnt fpvenbign thedow.nto the vent hole 7 pushes up the

magnet | ¢ tr anskereeatiy ¥o Bigs T1°t81 3, bSrb AR nbiddL ol ialEbESsEs 4 as
shown with an arrow nark . The air forci yfeﬂ to the recesses 4 not

only expé‘n&?gn&ﬁ&caae‘é%%sch&d%nblswht Bfar dragne et érisﬂ;epnpmiqh of the

magnet i ¢ i2Fcrianabar sCqidlerar il Wet Eﬁaﬁsféﬁfe&lorzt 'aoaigia%ﬁﬁé cﬁhrough the
recesses 4, btél:li& }r:e al%é:rele sed into the atm)sp eric alr t
d

cl ear anc &&H, hPStRF Faresees on whiGRerhea hefarpmtion Stlgaﬁéseare carrier

2 andOt heeragrieti to peedotn iRdnemi &. tizkfd sHAWS ﬁaf&ﬁ@éﬂi%%@%fn@fé ween an

el apsed t] t 30. ste above and pressure in a space I nt er posi ng
bet ween {1 '{% ﬁ%&neﬁgneﬂ SFC G et up g’ %CP]t"}Fé‘lrrE&HéPFCC‘P%E%ﬁ‘H nmedi um 1,

and aft @roré:llgpsu for 8ostzonds thnthdelibkgsheped RagREE$s Wekdrd héw@igpace H
V0 031 00156 BTl S oBBEL P sh op Sk B BreE of BeelFeonstihe or der
of 130 kﬁé?aﬂ@rfeéibéarrlqr Soc ,anghidclragéril odecasseasponds to a state where the
megnggi ¢ transfer.carhi eL.gs804 4 Q%cﬂangtde%rrées(s:gédlx{Tt?odIt%ren %uflgac}/f apart
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
breferably set to a value of the order of 5 pm.
A reference numeral 6 indicates a support stége 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
26 6; 8 a passage through which a gas between tﬁe 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 pm in pore size

13



away form each other. 5 The magnetic transfer carrier 2 and the magnetic
record medium1l nove apart way fromeach other starting a state=of SERi2006
in close contact with each other and when the nagnetic transfer carrier 2
4 ses by 0 one piece with the holding arm 14, the top surface of
t he hol di ng AP m f% is put into contact with 10 the | onerPCIHRIZ6M50f t he
gui de nenber 16. Thereby, a noving apart distance between the magnetic

record nediugin thaindotrbégn magheti € DL ANgkesr GRLE Rirodsi Ss a0BtHddiedy
Referring de@ Khdo fnedsscidftigon will be given of a close contact process
I n which the nmagnetic tecor rredl um 1l and the 15 magnetic transfer carrier
2 are put into €l 58éerentacumarah ddcindiddisrs by amtbheinpffidkiedlyThe gas

feed pUmpxblnt8acaAsRd e oLy Als ADCEALLON 3N nihe o3g.feed yalve 13 i

cl osed, Then, the holding arm1 e magneti
fixed § miGAPSHSE CHIEF dovhwaredlp nsynites! omko bieghw Ldingbermet4 bgd on t he

ragnet | ¢ seeRLy e e throudhorRa ibonck SotX BN KAl K8 4 i aliRged and

the suction ggp i s _operat ed 0i ng 50,  SINnce t vent
hol e 7 is?2dfs argTé'tF h&&%ﬁﬁr#%sl%ﬁﬁmﬁrﬂﬁ%h %Jnld@rbrlcy\/\pﬂaiklcmeﬁ akig. 2, the

gas in theropbrresessas alohfathé Svérh:"i‘.&qsdhfe&ﬁ?oéﬂgcg @jhdes 2B

di schargec_jLGtProu h a_cl earance between a hol e defi I nner
peri phery Yt ¥ yn%ﬁn%tl?ctssr SC6EHORedt ubhe ‘%ﬂmsécdﬁo‘éhe%eOiSl nce the recesses

4 eachOare of aDéhﬁ'pEed Qe £HEh drhiQuUYbe bﬁ!@eﬁ%&ea%froEQEs%ts%rCJ.Q%Ethery of
t he magnet Qﬁ_éansf ‘gﬁnérl er. 30 2 as shown in Fig e magnetic transfer

carrier THE ’icc?dr 588Fld medium 1l are in close contact with each
ot her al ong al Fiodt tdie aiari phehyref@feridd Tof @A§0N1, AHURSSHLE LB the space

H bet veendbhe, iRggeld ¢ dianser carrier 2.and Lhg, magnetic fecord 15 -
carrler 2 and the magnetic record medium 1 apart away from each
15 other by forced feed of air, which is an example of the gas. The
exhaust valve 11 is closed while the gas feed valve 13 is 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, 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
into the vent hole 7 pushes up the magnetic; 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
26 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
magnetlc 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



.medium 1 is reduced | ower than the atnospheric pressure. Accordi nglée{ t he
magnetic record nedium 1l is pressed to the nmagnetic transfer cary PeF 205py
the action of the atnospheric pressure 15. In Fig. 4, a division of 30 kps
“n pressur§0i 5101'[ he 5 space H corresponds to the above descri bed cl ose
contact sYS"¥9¥hen a magnet 17 is noved toward in t FETERPISon of an
arrow mark D as shown in Fig. 2 so as to be close to the magnetic transfer
carrier Zhéffearftardist &npe adf a plresmageelf the ckdse ofol30 kea fegredout t r ansf er
carrier reach val f the order of 10 1 .nm .novepent of the magnet
o the et iRainoPetfod sk ahRas b o cotal Weihen TRe mAbREIIG 17 s
revol ved inensferccacuiar 2 pard pheryaghetsst irecorfl médiumdnstay apeodrd nmedi um

1, that ig, ]| di t] f an arrow mark E, by one revolution or nore.
Wth the&dxoflog |é%fe'ﬁabglgeclg’ssary magnetic field for magnetic transfer 15
i's ap® i ed to The magnetic tranwfeer cearieer2 2andidhe, mdgheti@datwsst i ption
wll be %ééﬁ%moi hdife Egggx‘?.tda‘iz F&&ﬁ‘%%‘i:ﬁro f @by 2if faeégé«{%ok%é:i' . Sto
7. Fig. 5 shows a schematic plan view of one exanpfe of the magnetic
transfer itgdppercontaat sidhneaeh Pthersand wigmahe reagneatizatfansfemed

al most  20.4adied! EYrPé‘eQF}:tﬁ‘yh@E}js%m%LH baeepoDicd RA IRIREIHD dih@natRr1£arri er

1
2, that is a surface of e magnetic transfer carrier 1 incontact wth a
f er r omagndtd EOPhFREERFE Qfirihsc BodfinttfndifedBcPrbcEit® crBBRGRMYLtIF gs. 3

and 5ipeactheanewdrvsQwrshewh Aotte Rdele ABRAbeACt s1al IMYertBe, S GRAIiINGETI ON 2a
Is formed on a contact portion 3 25 in Fig 3. Fig. 6 schematically shows
an enl ar fFRPRH SwSERREEr Peleen fhieo Begraliia BREeEd N9emot ¥ .tBe | n the
signal regigietda transghevBairidr @ 16 cbhers18é®, formed digital information
signal s recorggg on.the n?Egnet lc record, nedium.l

30 transfer inf8rREFIBA Padtdrn‘c rﬂﬁ?éanowl%ﬁgggﬁgég%%gﬁ:@as?nrgggez):‘Ca
f er r omagnedrit;adthiprotiebB) ifonkEapUNG Rgghetisf pee@mid arditingnaksd athegosi tions
Ihgt g%gr@%%gﬁ%$$§£%tca&% (e)Jr: gg'e ;luq: IJ':.Ing'o glospeogzgllugggt %vg%ﬁegac
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 Dby 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
magnetlc record medium 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



- 5 SEP 2005 WD 03/001526 PCT/JP02/ 06095 portions made of a ferromagnetic
thin film The nagnetic transfer information pattern shown in Fig5 $ER 2008
pattern with a configuration in which information signals such as a cl ock
si gnal , awtoro%{ﬁi Ng servo signal, an address information signal, and other
5 digital signa $%re arranged sequentially in the direcRGTsR02660%5 track

| ength. The magnetic transfer information pattern shown in Fig. 6 is one

exanpl e, asdiamcbnis greditdenn loaekatyeneie atdosphhels Gfedymgnetic
transfer iyl Lon tern are properly determ ned according to
i nf or mat i o%tcg?%?gy’t ﬁee%ﬁgélﬁ&lf:cﬁ?%ré R BN df 67 rREEDIRD ttohghﬁagnet ic
record me@PgRPELC Foransdeplcarrisra2 capecithectian b ehdafbhddipkdLi ve, a

referencepsglale 1S5 I €6Q1 n.a magnetic filmof a hard disSk, which is a
magnet |, ¢ Fecor d eramliifji umflqa‘;'ﬁl "pr éf%rﬁvtqsﬁ%o? i3rqg]<B‘F 1P PEREERFRGSERG0 si gnal

and ot Per SBR§RAH Sorgesppntiertpehkoalnedk: dasibibée dlasiescohtidhe stakerence
signal, the folf ng u dopt i n, which a magnetic
transfer carrier -accor g]%%gg?o{fh{e@&[?yggeﬁ?w#%ggﬁ B %r‘ié'e]t?nt 8%t #ansf er
record onPy¥a¥rmEdt Brase showgnin Riged2isv ps efobeatldse @odihg nagnagdyance on a

magnetic trhAsrof @S di s t h disk is,installed into a
case 20 Oght he drive, fol Igomllewc}?éb}g aprﬁgg’géxﬂé O?flé%gﬁdf“ﬁgnﬁ Qf[‘ﬁgéﬁi k9 servo
si gnal an8BtrIRetignEFanpeer sarrdewi 2 Ireaciegnatval e ad tihe tdreerhard di sk
drivell Fi g.m, abodmedt RA thalm3eEh f : ic fransfer carrier 2.
The magnefi ¢ transfer carri eﬁa?%has?gigu%%‘%]?éggggg,&h %agsa’;srr?&(/\ﬂaif Fig. 7,
made of a non- ‘i cTRERerthe magsetad’ alsirendistedats, thegtissulahst r at e,

a pl asti cosubstemt di@éctﬁ]@n|df<%hbﬁnaéﬁ@ci%"§@@o?gcnge%ﬂ< 1bghﬁ?§sm§40r

surface o% é.tleecsctib%trfte 2b, that is on a sur ere fch a
surface o the Gragnett & FE%_BY’d“ar?ﬂﬂF'urﬁlﬁo% FevebHilan oritmre aWethor med
plural fites 36vpdutisrd apneteoier PRagst s RO NG L bRl OIMBLLRRFSE gNal s TN
an afganggzr?égliggt L8 By A ferromagnetic film2d, which is a magnetic
portion, 15 Forimed in the ?%%%%%Je%gcﬁ TERsCIEL IR t4e substrat e
Here, detailed description 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 contacﬁ
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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2b. 17 - 5 SEP 2005 WD 03/ 001526 PCT/ JP02/ 06095 As material s of t_hhg
ferromagnetic thin film2d on the nagnetic transfer carrier 2, t §Eﬂa3m,5
only to be magnetic nmaterials capable of transfer recording a digital

E nformatigrg 3/§i gnal on a magnetic record medium and no specific limtation
is 5 i mposd®8H%ts nature in terms of hardness, such RCTHRPHPSeni - har d

or soft. As materials of the ferromagnetic thin film2d, there can be
exenpl i fPeytidny medeawdlefefmndinetie-tkairmfihy. atHe alalypesic taheréhat a

hi gher s | d18g ' densi.t f ,a magnetic erial is nore
preferab%fg%%ée%%ed | %%tg!}rﬁe%i’%n g%lhzﬁtiagy‘e%aifoasﬂ?ﬁ%’f%ml 8or di ng magnetic
field regenrflesrstgioraikivhiichfinformaghet st gnetosdchedi aigl ook shigahl,

i nf or nat;lty}a%ik%:ﬂglhsseﬁoes%\%ﬂgf’egn aﬁ%%giﬁé&m%&igg%e@%gngmg@gpgt ic record

mediumw th a Jh-coercive force I'n excess %F bl e di sk
with & t#iektahadosels ary erranbedeseqiesddad lyhtmthet didestddre osusfi ci ent
15 recor gdifgy theJ RN aby n?a?nlért ! %f@ﬂ&e“ ; 48NS Fsfofn T OF

| ess. For this reason, tﬁer argkugg a nagir?gﬂ%‘gﬁﬁ e;‘i?éaﬁttyer\?\lnts oyn

sat ur at | th TEdnét ilé Prenexpmdieryanf gerrirfdlguradienT arrangemengndngr ef er ably

1.0 T orotmées ok thinsknsessc erah@%ekeiﬁ%mtdncpwfarﬂi%}f@ %gopéri{?ieonzo

magnetic transfer carrier 2 is dependent on a bit [engt atura
magnet i Z3EFOged acEgRELRE fedoLfarmeliom siemhad st Lo be maghesisablya

Megrkl i Cti@ySferdedl oWBNBhE. mhdhdt LATRCHRE fediuRii, | €ngth is about 1 pm a
saturation magnetization apnd a thickness of a nmagnetic |ayer of the

magneti c record nEFEH-8r el B2 ARGift WEFeert/ te arutholiskodrive, a

respect i vetyrerncd ilgkaesss Qfeco&aedf&srapmagﬂsﬁi@ fihinD okl & MAS Baskonly to be
of the order, of a value in the range of from50 nmto 500 nm In order to

acqui re BthdSqaPrREGC S6ERT Y apPg PreLar@Rs, Feersigiars ait is
desi r abl erackiny berrbysByeilt anansth&d saggacs i 7 rubenberg onmaneti ént hi n

fil "5 Zdtﬂé]ﬂggﬂgoggaEh &6 é%é%%e signal, the following 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 film2d, which is amagnetic

portion, is formed in the recessed portions 2c on the substrate
2b.
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on the basis of an arrangenent pattern of a soft magnetic thin filmor
sem -hard nmagnetic thin filmas the ferromagnetic thin film 2d prso$ﬁﬁjé@5
onto the magnetic transfer carrier 2. 18 5 SEP 2005 WD 03/ 001526
'PCT/JPOZ/Qﬁ ggooll:ﬁrther nore, it is desirable to apply uniformdirect-current
erase to the hagnetic record medium 1 such as a hard di SETPPI2H6095t 0 si gnal
recordi ng usi n%@t he magnetic transfer carrier. Description will be given of
a fabrication ASthalietbels hef thenrfgnethagheiais ftarine &#ilnepd 2on AHesSi st film

is forneg, u ubst The esj st fljmls
subj ect ed a?oﬁegﬁl%oggraggg% g‘éveﬁegrp?ﬁgrtﬁgs %‘é?l?f’l%g OBt BRERET1Si ng a
lit hograﬂ]ﬁt(,ert En6EBaplei oh transser beanrdmgam diggthlotnbeamatsioh as in a

hotol it h hed by d
Clohing iR | CRekhr doeora Tor o PRestelealuRaBh Bl brof 1) e

cor r e€pontdPRG PR F\FBP@&PFGW’S#W gf pardnessesiuch s lhamrd, Subbequsht to
this, a SPUELEE] ngamra*&@%a@s \GIC YHE £ d?ﬁ&h{aa%i e 'Eﬁ{;ﬁ%hmaﬁd e%l ating
or the Il

met hod a _CVvD net hod, pl atl ng met ho i's uset oeotal n a
magnet i ¢ ¥Fa & refenpdiilier, of ox SyrmBYe, e hComdiretdocabloy |amisotinarrsa.spond| ng

to i nfor Metieorhst inﬁli@uéf\sa@uﬁ@itﬁz mﬁ&ﬁ@ﬂ@“ﬂ%ﬁe@e EH 0P r?i@x%ﬂ dded wth

a ferromagneti.c. thin filmnmde of or the speci |mtat|on

i s i npos&d “E5ehel SHBOES RESTSFaRLY EGC%P?]%‘#WGH Cfnﬂerr (bpngﬁlgelaatraacaess and

prot 10si enrmietehe ﬁ@c@r@iﬂcj a@gneefct bfei@gnﬂé’c}dx‘alte %néﬁfe§ fafar(cr IfF £ and for
exanpl e, ggy e _recess a%-b rotrusion e Is direct f med US| ng a

| aser bediP an CeI Tt bRe B R 6ﬂg‘13’é'&?ﬁ¥ﬁn éflgéﬁhatalrﬁéwyittsﬁlbh a-
profile @gpecaasbybmfmsml ofi Bembbiebic MPeddRd Medi1dR DR, o IH¥H Mation
L%, SURLERIRLNN LRS-RLE Rod BIRG WMo BETIIELL G LATREET
be descrmpgtetiichlapéer erloere boiBegsa GhdmcelGo disable sufficient
15 recording thereon at a saturation niagnetic flux density 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 film
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
26 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.
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At first, the magnet 17 is noved close to the magnetic record 33 g@d?® 1.
In this state, the magnet 17 is rotated in parallel to the magnét cord
medium 1l with a central axis of the magnetic record nedium1l as a rotation
‘axis. The @Xs’o H;? magnetic record medium 1l is magnetized in one direction
i ndi cat ed W% row mark 19 - 5 SEP 2005 WO 03/ 001526PEEOIPHT 06095 of
Fig. 8 in advance (initialization). Then, the magnetic transfer carrier 2

i s superi fyssbaroare: het nhyrdesdigabdeotd mﬁwmrﬂifairtredipesﬂamamg In this
superi npo t JRG t car r th tic
record ned%&r%glggreteh%% I nt g%uirrﬁg %%%ﬁ%& {Hgl %ssredcglon%a%trﬂrd ?;ﬁ;kg&ﬁ_ %t her .
Ther eaf t erto SheRali seappiing wingytbei vagnetis Ynansidir eatiimr.opposite to
that in initialbagkofeidia/iaype (1%enBENLIAORB0EL M hetlol sd @ aRINe! | ©
transfer carrier 2 are magnetize I nformation signals corresponding to an
ar r ang@neMeIPStAS: FERrRSEer tartiggneti c portions 2d on the magnetic transfer

carrier 2, as shQwiiisk #1119 forh€d BRWGL: £dd Y LrANShSEdLtd N 118
prescrlbeqqhﬁrfgl on | b, on the magnetic record nmedium 1 superi osednon t he

magnetic t st ifimds %ub?Niﬁt@dt%FXP‘aﬁur%ﬁFlé\ﬁ%@rll@PM@|t@ ielily Fig. 9

is a diredd pataéraediragm{g @ fiiehdgdforafc %e@’ﬁaaﬁéwaht@ﬁ aPRi4&F Heam
magnetical |y tra onto the netic record nedium1. .In Fig. 10,

there i s sHofft 83 ﬁr:éggl?e%f“ %Pﬁzaguﬁnph%#ﬂ&h?@aaphécmq n Fig. 10,

a nmagrdt i aheirebdtes, apd redike filkeiFegneld Lol @S kRENEAE drethd Hfinkem
out si de |r{__e state )é\,he e the 20 magnetic tﬁgansfer garrier E I S superi nposed
on the magne%1 EECHP AR UPf EECREGnRRT AFIHISHRENBEPE L S0r ti ons 2d on

t he magnetdocrespandiey tarin®srratidhesebyals rdrortmt ire8ist gfiElns. can be
magnet i cal erre thef rromagneti.c |ayer | c on the netic
record ne u%s%%ﬁ@ﬂ:] {:é gh{%y %P tf“ﬁ%n&rdb t IRSHPET SHRU rﬁalg’P 2 on
whi ch t he meghndt | zn font pdabi2g mektiodpfa a:vbaneﬁlrmgnatpl:atitﬂy nethddnorn an
arranggnent, Pt £ oL et%pc%lgéﬂ?atlt(l)a&r %.%rfnpaezgsfer carrier 2 provided

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 amethod 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 prdfile may
also be formed directly by machining.
2b 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, themagnet 17 is moved close to the magnetic record
80 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 axls. Thereby, the magnetic record

medium 1 is magnetized in one direction indicated by an arrow mark
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information signals are forned on the non-nmagnetic substrate 2b, _r’ga%r@gti@
transfer recording can be perforned onto the magnetic record nedi umTas
magneti zati on pattern corresponding to the 30 information signals. Note
that as a wg? for magnetic transfer of a pattern on the nagnetic

t ransfer Y8529 onto the nagnetic record nedium 1, RCEER0BEEI s al so
avai lable in which the magnetic portions 2d 20 - 5 SEP 2005 WD 03/ 001526
PCT/ JP02/ 660@Ey o8 tite axpgirid qihieislefataanyi.er 2 are magneti zed in advance

and then in thjs state, the etic _transfer carrier 2 is put into close
contact with thw«gl%g%i‘[ei E‘apﬁﬁg}ra% FERT 1S3 HeR e iy L8nSWPS HgPRed: PRy of

i nf or mat i the shagradisic irecactdi miedduh ol aaﬂwm%dsiiruimhiﬁ@. 51@St1df§§cri bed above,
an extern lc. fi.eld ig.applied to.the _magnetic transfer carrier 2
and the ngld%eg | %ééeecdorg eantgedi E%elﬁ?%ne 4 S PR SEREr SABBTSE & é’ﬁdnEBSnt act with
each of hepagméisteafaceord nhdinmdnetre putr dnsbenntivim end2chowk thatagagnetic
record negk [ venanal Y/ ac fher 10 as s in Fig.
1. That |gwl'§nheéa%§%lgﬁggo vgjf ve f%tggecq%%rg%ign%p% e QA" T ERT j\FaE@éVTQS S
opened andntthéigastierdpnesite2te shepamatisditialheatiair Tlsefabyi bhy fed as
shown by b i n BEI?'Q ; e Lransfer carrier 2 is
noved in ongn%.eg\éﬁévﬁihﬁtsﬁgﬁ %gl mé“aa‘i’%etf%a%?g%’ﬁee‘éc $on- “of %aaFSrce of the
air forciBrgndlezeds Théomnghien sigraksterrespoidin®tceasesangsmenienent

wher e10 hephOfers W1 8GR chagrn_ré%igoggf A Bald,CRAESHL &fﬁ%&%&%ﬁ&:t h the

guide nenber, 16. At thistine,_as shown by the arrow mar eair is
forcibly Sar¥isadi-alsy SEAFBULR Elite Pecessaronetdwaldyt beanafieawredpéni phery

of the nmagngidLod MRS Rigieal Lbebn 2 Hd AEJHae 1ceRbebra 2Rediif §0f, which state
is kept on, Here, if foreign matter exists on the contact portions 3 of
t he magneftRe% &t °BaF]t‘gé‘i‘ag?,et&cd’%‘f%rﬁf%&laaré&éLﬁ- ofotpehataghBt i ¢
record meditow haltk pediediredgnegediis bl @Nsd@ionDE8 W habhO¥ Mekb1ge given
of a fé eag% nag mna?gtnhe%qzvgt:[irc]m pattern magnetically 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 _sigﬁals can be
magnetically transferred to the ferromagnetic layer lc on the
magnetic recordmedium 1. That is, by using the magnetic transfer
25 carrier 2 onwhich the magnetic portions 2d made 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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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 di sk t5 &R 85
apparatus has a dummy carrier 102. A material of the disk dumry carrier
102 is a Zﬁéiﬁon wafer. 30 The dummy carrier 102 has plural radial
recesses P¥®IB8n with the same shape as the radial rBEBIRRE6MS on t he
magnetic transfer carrier 2. A reference nuneral 103 indicates a rotary
stage as @n2the mBgSERL20NSNNIR3¢HAAER62PHd HBQRL06088 iohavdr-ssaati on

hol di ng t | sfer, carrier, 2.and the du arrier 102. The
rotary st ggggi%geérhojt%a%{égfﬂ‘ﬁ’ gtkm F“@gfl?gﬁc tERWPFeCﬂHn’Eg%é thPYurhyCcarri er
102 wit h, cleseaxabplce, whtls theimagnehtickectire madiamy 1 sttageebP2nabienfunct i ons
as a hol di t 100 [ e netic _transfer carrier .2, which |s a disk
fo be ol oxR8n2RG U OTa R LA HIP IBAREL St RARRERGR SF Liniihn i WBigha o8
cl eani Ag ©6ofesqrities ghape, ¢in axbexhainnegoét polflwlet harmpased toreheri al |
and the c i t ' e I e riphery .of _the

cl eani ng Ejnlgg{(léfl](g)% %%él S%%egéfﬁg%gcgggetg{%mggﬁeggét%eec%énﬁgdlcua%rli af 102. A
ref er ence AndheFal "ieRe iRoth Ageatnopomirdy witthr eaghopbhari on of the cl eaner
di sk 107 in theryhiFefided) ehedRaghét QW RLkrER c&%&é‘r%’% Cilo arim

connected to tge rotation mptor ~109 at one end thereof an a pivoting
noti on nmofBFREbHRSRET S ediHE tRURde: NAYe aAla Ll Gway fhemctdwdy oshdrt her eof

and raoat asl shdin iR g, i CORLEN O LAY AHANTBEKES 1 Agl SHIENGRaNUITET al
111 placed on the

112 indi ggt es ?ﬁr c%%i nder. The rotation notor S

air cylind8f 98f VaRpURABPE S FPINRS G Ble R Isrecipiuen L 3vwseperabed. A

ref er ence Thenpraalr 133tdneliiat 6dadThRsWIRLEnAH M, RErkdQ and0y RNt Of
the air C)éhl nder e%i%l n tg%sdl rectjon,of an arrow mark DD to adjust contact

bet ween t 8- dUnTyY e 5 GRiriete? LFANeR Wosreipgeca i thishy et
port. Thehpédipprarnlls bedate action of a force of the air forcibly fed.

16 The magnetic transfer carrier 2 ceases its movement where the top
surface of the holding arm 14 comes into contact with the guide
menber 16. At this time, as shown by the arrow mark B, the air
1s 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

26 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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pure water passing through a filter of 0.05 Min pore size (not shown) .
The pure water is jetted between the dummy carrier 102 25 and tHed AERathg
tool 108. in such a cleaning apparatus, when the air cylinder 112 is
positione pper side thereof (the top of the arrow DD) of Fig. 11,
t he durmyq‘égpsr@gsrzyloz and the cleaning tool 108 are nov&GTIBRBAFES away from
each other, \Wen the air cylinder 112 is 30 positioned at a |ower side

t her eof (RPEPIRA Septbon theadl dHindohpMagnsftiki gradifer kardisme eadriles 102 and
the cl eaniifing Qlrri@8 €T it 2,690 | th<e .. A.contact press
force act] n% .between both 102 ar?g lgﬁ%ﬂa&%tﬁs?ggag%ﬁ%ea %l‘%g%%g Br 113

di sposed % WhidedddingothapdomryEesze epdn2)PhiRi 0609 Bxampliee 4 stetiend of
the air cyhhdaeler Thd ZotM8Nsthge aids GYLd NHRl-+143s] a

pr ess-Jdown antity of the C?Zani ng todr]ﬁﬁlc%&ﬁﬁt%s ?ﬁ%&%ﬁ%@é‘gﬁﬁ%r 102 is
set t& 0.?#iemgﬁétéét%qn@éﬁqwlﬂ@aﬁ Wolehdls addskdqposicleamed. 5 at 0.2

mm downwar d fram £8ee i aaumBealt i ON PGl WEeHs @fél%ﬁtégi @ﬂ%éﬂa'lo@? and
(0]

the dummy_carrier 102. The position of the cleaning 0 I's adj ust ed
by the m%_r“g’rFér“e‘Pgl‘i%?lfﬁbt nSbPReHt & BRY naglel o3 paligerathanel aard ng t ool
108 to shatderidly eheath@dle@link08060 146 IQURBYNESA 4 Bongl @ReO6utdle

magneti c r..carrier 2t d the oquter periphery thereof fromthe

i nner per?%ié%}{?%&ﬁfgfe%e &?H&Q%@%@% it 8nQ TAGeH hheskeesHesi F ol eani ng
the dfearigdony cadBiandorhe ARgREtéNcd haRSHLr 100NkiLrolat R mét al |,
thi st oy patBlotdion ot B80cPEameil el of Y e fbiedi@e PR eareor | n
the direcfmav park BB, dilbavcodiechinderhicgpnnectéd tbhilfe BbB4El or et sy
other - Tre areant ndt BEREADE S8k L e B ke R S s AP R P HARR R 12, ¢ hat
20 is a positheorrmnadilge afmtHe dtinthe odheresnd @Bespatethd hetefals
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 arréw mark
DD.
A reference numeral 113 indicates a micrometer adjusting
20 a movement of the air cylinder 112 in the direction of an arrow
mar'k 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 carrler 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 otfler, 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 1081is adjusted by the micrometer 113 disposed
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Then, the cleaning tool 108, in Fig. 12, is pivoted around by th.e 2%,29
notion notor 111 fromthe position FF in the clockw se direction as Vi
fromabove to as far as a position EE, that is the central position of the
‘dummy cargier 102, 25 Then, the dumry carrier 102 is slowy rotated by the
rotary S%%@/E%GI n the direction of the arrow mark AAPCEUROR/0§0SS i n { he

cl ockwi se direction as viewed from above at a | ow speed of 20 rpm in
rotati onafuitber lovkr| end hef dheariimgcybihdd08lixs rotated by the rotation

notor 109 in t i:an. of . hat 330|nt e cl ockw se
direction as vﬁgﬁgd&fy&#a vl(an%{aétxag}tlig\,\"L s%ggd OBAS PoRFTH rc?t Btion
nunber . KHapklsysehtthe &leﬁlemg ol E]QB dintcs thet dedny ramrtthe 1@2 imort 114

toward belewaenot Aemdunpy a/w_ggggét@%]é‘f&'aﬁ%E%Eﬁ’ibﬁ%é%@% %8% &£3 -

SEP 2005 WO 03/ 001526 PCT/JPO eani n 'S m)ved
to the | Ghef- %maledwwatwefmméiblﬁum@cun@saﬂm@oaﬁw«emmyﬂqu

cyl i nder £bdd. 109 BketYe diiRy @030eht 620! ThEGANG ILAC MMMV falliy 102 are

relatively noved so as be cl ose to each other | e both are r ot at ed.
After thd&°2pptBachks %W%ﬂ%h&n@h@o@wn_@m@ dddsed its vertical advance

into the dU”nVTE@rd’drﬁtil:Q%nEE BDPEeSEriewnsePasd theinfh Q:o%lnm)é Rrodept h
t her ei n. g the. cl eaning tool 108 is pivoted around % he pivoting

mot i on mBtoRe e Flea ek ol P B Andthe fammy Favr fan kOZer thFGnEEQ‘feﬂtllcs in the

countler - ehraak\e s ec@sr Vd2 e dola BN BROVvated ﬁ@ﬂ%&geﬁp%@rua?rf@ém'&eset such
that the.cl eani ng, t ool %08 |s ivoted around a distance | ess than the

di anet er “PREF RF1RRSF Y ERPERPE e‘FP‘i%€°BEIFri'T§uE%uar?HleHJEeF"él‘P%tfé’tred one

rot at i onchygahhegrifeaey eafingeod31 ohanai thd hagabedditignseel JdH8 s
eventual Ly put into 15 contact with all the surface of the dunmy carrier

102. Wth'such an operation, foreign matter attached on the surface of the
cl eaning tool E08st o eddyethd dommyheacttanilng LoqlackdBahy terd aat bet ween

the [pcesses 8tarQNsidife GHTY LATHIAS th82, the air cylinder 112 is
disposed at the upper side thereof in the direction of the arrow
DD in the figure. In 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 AA, 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

80 in the clockwise direction as viewed from above at a high speed
of 450 rpm in rotation number. 1In 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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and the cleaning tool 108 and sent out to outside of the dummy 20 carr| er
102 through the recesses 4'. Then, the pivoting notion notor 111 73 SEP 2005
conpl etely ceased out of operation when the cleaning tool 108 is at the
position FE of Fig. 12, that is at a position spaced apart fromthe dummy
carrier 10%°%¥'¥her words, at a position with no cont RETIPBOEEN 25

bet ween the cl eani ng tool 108 and the dummy carrier 102. Wth such an

oper ati on, for@ihgn,maltleemlmmhtEdobrl(IBhesawxfexte:oothéhEbweG:l ebae nigh t ool 108

t f f 102 .t, tsj th f

W th cer La G ageASa Y UE! BEE Sheon et BY) 6100€ al S HIBRE T the upper
30 side iFhenprbwdi Mé\@t Céﬂaning heoal rlcﬁw aadktlﬁ)ﬁ) dhrimey cdae:a‘rilemglmbcdreIOS i's
db d_by th

o ow e B et nB0e8 s ks k8 b4 BB A OB ehe AL BREE Br ot o

arrow Jmark EE g repea |ng suc
acti o, petatpdsERADDES the mm&m&em@a@ma 108 ésgreasetitirs at t ached

to the C'\?@:‘Hl’lﬁlt Qﬁlvaﬁgé iﬁtégﬂ?élégmmg PEEP&@ (?( Q:tafa: ggg cehdget of

adaptation of the cleaning to carrier 2 can
be enj oyRPISFOLnEE OwRt Bahh edgridy thereinvani ng the cl eaning tool under

condi tions thatrheh, thﬁef@f@é@ﬁﬁg 4ocaf 168619%71%%“1:%%&‘1% the same
shape as the recesses magneti c transfer carrier 2;” the contact

press forke eF&ﬁgnﬁoBk?W%élHdﬁnﬁh%zﬂflrlie@FiEGZO%ﬁ@et ABreq Bankri, tool 108

and tlfe caniiadh i &he ¢OLECeRUIdtEwlSE LR ibhed BdehbEve | T ANBdEmparrier 2
and the cl eanf‘ Eg tOOtL' 108 are al rﬁ}st the same 10 as each other; and the

rotation 6Pt hed ugh thady thecleafinthEoel kil i§ PHWterbs and
the rot atamm@uhbea&s:l:m‘tatrm dumha@athe&hamﬂ;eaenéhébsoﬁlﬁaalp’tﬂslt&pl 108,
respectlvvfhe\é1 t% subst ant i adjt%nggual to each ot her. The surface of the
cl eani ng BEHFY RaFddhe Thated 98e xR tlopnhther By on.
Ther ef or estagee 10Bewhengin dte H8ahsng ciANedsuskngrddrrdunpueardticer 102 in
the SHTe c%?ﬁ:%%ta%lilizneall the surface of the dummy carrier 102.
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 duminy

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 Dbetween 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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magnetic transfer carrier 2 prior to actual cleaning of the nmagnetic
transfer carrier 2, which is a disk to be cleaned, in the same EHSEPI

as for the magnetic transfer carrier 2. Wth 20 such an operation, the
‘cleaning tool 108 in an hardened state is rendered to be in a soft state,
thereby eMUP"MY26n optimal state for the cleaning. Af PEFURIPAEAS ng of the
cl eaning tool 108, cleaning of the nmagnetic transfer carrier 2 1is

per f or nedonddgnemattémcm:ttmwﬂmoctthend:n@xsttngo tios 1t he8shgeramovdair cl eani ng

step for the ch | [ e ni 00l . 108, d carrier 102
has sinply ﬁ "*ﬂgﬁég éﬁ é é% EP%Q%REFEFO%&%T tgf" cij'm%ng case
wher e th@@@llkoﬁahoabnmamletpartratsfam etk iefr Acambgnetaydd ttdgeﬁﬁetror med on
t he surf t her. r

exanpl e, %% urrgg@eggggteésl%s sn%nﬁIl Fle%&r?&&%bfﬁ’]ﬁé? é%mg&fl@# t[hf?g-‘t the end
t her edf tﬁeséﬁapéa% ko olift (bhenduzpmyecxwrhyert he2 dlasaroheg stmel sH4}8: asd t he

br oken p e t t ver to
t he nagng:ﬁéc:?ggé-gs% Sﬁ%*fegsg %%%%%%égg&%’/%%%& %ac'ﬁéncaaé carrier

2. I n t heréssefence arsingibediveent the dwane carrher 3r0gkamd mhec@seardmm he
magnet!  thilm 6b laeNeds (Bntuch - SRORGLLE JSARS] BLvGALI Bk nipAa JTved Lo

outside of the magnetic carrier the recesses
pi vot i ng SHEPSERT aFRF GHsFeferitd ttbﬁa?%leftrtﬂél%ii?@l 10SeprpHekmo gt thhesaéﬂeeanl ng

t ool 1008 asTheER AR &m&hteh.@oﬁéﬁﬁéﬂ %ﬂmb%?@loflgﬁermﬁﬁﬁy ey bramot he
magneti c tragﬁfer carrie br oken pi eces attached on the surface of

t he magn&fc ?a‘f‘ﬂsefaé’rlngcg??t e]roe(za anAethe gwtedirnopitner s RE B JWEYof t he

nmagnet i ¢ caratekel 01 0artirtiteeic12anlifget8o ey dlspaehiveLesSar@n the magnetic
isin.a state totggen toward the outside side of the

transfer arri
magneti c t Sﬁgpgtaé’ff r§B2 1 tos cafBWAthRY Fi g. 3. As described above, the
broken pi eces Ohetshefragnret tie billeBniag&oo@rios ity haeabnedivhba Kiilng de

Wlth9§t h% iQii@Hof'i"E tpaipo edct(g.rclan Therefore, the cleaning tool 108 is
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

26 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 ls 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
Pleces 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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15 the surface of the magnetic transfer carrier 2. In this case, however, a
possibility exists that broken pieces of a nmagnetic film stay as SaSERcSd
on the surface of the <cleaning tool 108. In a case where the magnetic
transfer rier 2 is cleaned over plural straight tinmes with the cleaning
t ool 20 18268#&’3?%% case where there remain many abnor n@FCTARBL6YE of
magnetic filmas fabrication defects thereof, many broken pieces fromthe
magnet i ¢ Trangflesveanrtearze to attach onto the surface of the cleaning

tool 108. Thergf Lot of: Al 02 is _placed again on the 25
rotary stage 1030%%% gagrfﬁgyof %hbgii%ﬁegghi]hnodﬂetvggl’ %%§P PRAEFES the
above de& Ehedageptis Hidaf ot bachedtolkarrhni segnetiorhyanes ferarmetiier fil m

att ached 208r¢ g vedr{ A6 & q Qﬁ _tﬁle%-&rﬁk&{(cogérrjigg‘ 2 gﬁ.gaggﬁgvfé%egsn such a

way, [n the case of this enmpodinent, en pi eces a magneetsic film
at t acRed ‘orFhekeoBuPY apEvaliinchaogieanang neisment0gowandbthe enmiead by a

si npl e idiagnei- Rt haddbag AYosPeekal TIRARRAEALYS Lon. Note that
t he presg_‘nt ?nvektion i s not lfgr*rzr?tgg@?o aT nmet %ggggﬁwggg%é{gg%ﬁgr\ﬂgo

03/ 001526 99T IB0BP VB 92 a0 L ram EhAarayyetl e diviang fenecabmigt v rther 102 and

the magneéirokent pRBEEETatdRH el o, LI Fapd! 65 HiRANLRHe8E 8P £ Qs dhe dumy
carrier 102 or the magnetic transfer carrier 2 at a tine, but a nethod may

be adopt SFTFASHHT BRS 6P st toditeer Ui pE SRR AP I atd6s trmgfes ¢l eaned

Wi t h10he cdumiprcargirate 42shamfe RIFCEEER Qe&éyérrbﬁrthé)inagﬁﬁ@% er 4 Aesi er
carriers, f?:fi ex | e, 10t'%rTEs are cleaned, foll owed by puttin%the dummy
carrier TOZTR pfac? Thifo SEAE® 19 SRFHGOUBPSr it outsidehaide hdhei ne of

cl eani ngrefynehéccteans fgr daraliet08. ad Oshdwrren lregdeser mi ned whet her or not
D ke Bl Soce Rbie At | be MRS e E LRI Y
are certainly sent out to outside without remaining attached on
15 the surface of the magnetic transfer carrier 2.
In this case, however, a possibility exists that broken
pleces of a magnetic f£ilm stay as attached on the surface of the
cleaning tool 108. 1In 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 2e of
magnetic £ilm as fabrication defects thereof, many broken pieces

from the magnetic film have a chance to attach onto the surface
of the cleaning tool 108.

ITherefore, if the dummy carrier 102 is placed again on the
25 rotary stage 103 and cleaning of the cleaning tool 108 similar
to the above described way is performed, broken pleces from the
magnetic f£ilm attached on the surface of the cleaning tool 108
are removed.
In such a way, in the case of this embodiment, broken pleces
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
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kn which a publicly known in-liquid particle counter is used to coun%
particles in a liquid and when the nunber of particles in 15 the Iﬁé@ 2005
exceeds a prescribed value, the dummy carrier 102 is put into a cleaning
apparatus The ?resent invention is not limted to one dummy carrier 102
used pri oW Rhbgnetic transfer carrier 2, but plural PCTGPO206R8ND| e 10,
dunmy carrlers 102 may be consecutively used prior 20 to the nagnetic
transfer e aiéerﬁataltd dleemiagy efd emmngf cateoar 102 &R thlee@adiyr fcool 108

is inprovgd, ent entlo conf urat| of, t he dummy
carrier is rrllc?tfg %gfg%gﬁogonéea%h e%brhogﬁtt B i Io?‘h Fgefcg?rﬁ'% but for
exanpl e, GRaaiex hﬁ@n@t ithet magsébic d:;:ra:rnsélerhaa/rngera 225tnag:rimte|, Chihit Iam

t her eon, r | ed sh, orners of
whi ch ha\;ﬁe&é%eﬁnﬂggf?l Cl eh)ctlréf/i Jg f@&% aaﬁ%%aﬁéegdy Jg?F“e‘dtﬁ val ent

ef f ectd cdiPBel 8 tai elerpnethelth dhei gty oahr 108125 atpeemzelsnedinmmant i on may
be of  1thg ﬁQ?ﬂSt?cf: ﬁan%lflerbé#%ezjsn fof%?tﬁmgieald %megr%h the ol l 30

brush does no de on a sur out’er “peri p ?/l?ro ‘t he i nner
peri pher Eolgewes] pieBubling| the fumngt earhber 2 presdace m’mertheon i ncl udes

ot her ways 2hislyl a?BﬂHl’at%Fs foétﬁgp 2383 t‘oe{ﬁ D3¢ %%Qﬁ?n&’@é’ le 49&9’&%% (Q her

Enbodi nent s) Descrl ption wll be given a cleaning magneti c
transfer itd8-rel ati ng to a second enbodi nent of the present invention

Wi t h 10ef er enceII:OmEygEe décatinkd whathés odbhotd Hﬂ%@ceiaﬁ?eéé/Mes are
attached t% %n%tltuggts correspondl ng to those of Fig

conf i gur &5 PaPUttRCs piusBei slegring thpal tlh’é ﬁﬁg‘?@ﬂ%iqq ansf er

carrier 2amdelek tn 3 d:l@&ﬁrﬁgptﬂﬁ&ﬁf&e T8kt ”mxhétﬁiicﬁﬂ%%% é&oﬂ@cﬁ by the
rotary st.age 10§ and . r.qt rotation speed of 1 rpmin

t
i rect i ort oFARR S NG BN L AP Ae. EPBRRT G BBF 155
const i t utcedintf part bt by inbaushqud b dnwher Tl husbet dN@aeteantdd ool 108

IS Selt5 SQ:haesliquid 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 f£ilm thereon, no corner of which is chipped away by a
brush, or corners of which have been sufficiently chipped away
already is 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 Dbrush 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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fo be smaller than a radius of 13 mmof a region including the center,
where no part of the recesses 4 on the magnetic transfer carrier 2SER 2005
formed. 15 A press-down quantity of the cleaning tool 108 into the

‘magnetic transfer carrier 2 when the air cylinder 112 is noved downward is
set to 0. XPWM1I526hat is, the cleaning tool 108 and t hBCHERJAEEMT transfer
carrier 2 are in position adjusted by the mcroneter 113 such that the

cl eani ng (Obber IMibadarmts)a position 20 at 0.2 mmin di stance downward from

carrier 2 are TRGORACE UETh PEaEh St i & RUFEPITAGTIRY GOriE o

confi guraegnatic tadopfed cunh erhaelatimyutva seeonddimtodifneat ef thal ar arc
of each LRE] ] i Jat Lstanceg, be en the
center OFE{Q_ﬁ%ﬁ%ﬁy&?#ﬁ%bﬁ@ﬁtﬁ?%%&%?&?&ﬁhgh )céé%& g? o;ﬂt ﬁlégb'cﬁ\ggni ng tool
108. & Ebaf s avinbe lissane optethegc hot dants titeendst eproéspdrelipiovbvi ng

not i on [ si thQnedky : hat h f.scQi.ngides with
appr oxi g%gﬁsljifl%éhgﬂdf i‘t\he Cl}?’\%ﬁgtggé‘ggcoe% lgra%g)%tr%%utesa%%%eeclegghgﬁci rcul ar
arc whenthht thggnaghetic drehsferacarmirer22 nagle of a @d 1iThe swgrteate transfer

Chuck. AT TPt 1 A 06 LOh L by iR Eol Ooy 3085 G R RaBes o1 | ©
cyl i nder 2812 Featafdeon: spred af I hmpgpetheidierdatiomeofi pacaiuaw mekkt he arrow

mar k1D aROWR ifddhhg: o2 4R 1IdiR 1RR08651 C1dd ¥ tutBhl b£ra 2o20dyt he
cl eani ng too}a',108 are spaced ,apart fromeach other. The cleaning tool 108
t

i s di spoBEHshAiis RO PBsi th GRS UEnaf e FLB9RiRE ¥Rt IfiR TRE iS® BPg. 15.

The cl eanbnget @@l A8 thanph ved@rhd vt he wh aekw s@gdbhechtniyimp thkewed from
above by th iv%%i ng._noti qn tor 111 to bhe m)veg to the position

i ndi cat eﬁeﬁgeg‘né" FeolP MATE RE Uie EPGesi®S 4 ABithe Baggehicitdansier position
of t'he ceatkeienf2 tie Svaguedti c transfer

15 A press-down quantity 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 at0.2mmindistance downward fromaposition 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 radlus 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
coincldes 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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10 carrier 2. The magnetic transfer carrier 2 is rotated in the drrie8EPdfld

of an ar
rpm whi
‘rar k BB

cl eani ng

row mark AA by the rotary stage 103 at a rotation nunber of one
|l e the cleaning tool 108 is rotated in the direction of an arrow
bxmghe r%t ation notor 109 at a rotation speed 15 of 450 rpm

this state,

tool 108 is noved to the | ower head of the arrow nark DD by the

B Bining liquidis jetted fromthe jet p8FT/TRORS095H

In

ai r cyl i pdercyliindes) bhe) iwi pdisiticomad eherite upher s¢heain ahetdialect@8nnoves

close to
verti cal

Cfovammarec k8 o4l Fla {4 s R, B BEE N oa e P cccer

down i nt catkéennrastd ¢het camstiing darali @082ape¢ dha2enneparteftdm eAtht hi s
i FEi . S] rofil,e.of the recesses
othawn i dlgan]:ﬁ? ?%%%Cﬁeig%éghggéc# éi??fhrpet éasi%

time, as
4 have

108 sPnc
radi us o
cl eani ng

no chance to be pu W
angirabed senfthr) apwowt makk EFebmiFig.t 6. 108 is set smaller

f the eeothgbnl SLABINES 210 A Af FhQ%lro%‘%c%i.%SS%rr%c%ékg;s [ one

too] 108 is nove i'rection of an arrow

cléaﬂing tool 25

than a

pi vot i ng2foY+¥ehdrer abpre by the pivehing aokbon mptoz0l shdedoefmovikd r ot ati on

nmotor 11
rpm of t

tbStBEtpddl B onal e SMfdd Q;ﬁ@ﬁhk;’:ﬁvﬁﬁt&ﬁkw & Fehationppeed of 1

he magnetic transfer carrier 2 suc at the cl éaning t ool

108

noves subStEnESaf#y 28 dRpEddRer pEddescanten of themrgpelsc \IWapsLes1526

PCT/ 3¢°02
cl eani ng
position

cQe@96rFg. 16 is a graph showing a cycle of novenent of the
the ordjnate is assigned to

16,
PREIST GRFYLE L heSadatedaln ShgBFectdpipl ot ti ng

tool, 108 in thi ._In Fig.
of T HEFRPPOLGH haSARREST CATE

an el apsed &annrerroWmark re diyrtigy ldotder dd2qd 303 POY kbeaedo@inudberupper

side, th
transfer
air cyli

156

20

25

30

ere i s.sho e, where ‘(:he %I eani n*gact (o]o]| (152‘% %%Cé?qgemgﬁgtnﬁtel c

B epip e Te Ja G et by Sp ik e ebin
pdesn B¥Zowsnark BB by the rotation motor 109 at a rotation speed
of 450 xrpm. In this state, a cleaning liquid is jetted from the
jet port 114.

The cleaning tool 108 1s 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
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
108 since a radius of 10 mm of the cleaning toocl 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
speed of the rotationmotor 11 is set at a value 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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-positioned at the |ower side, there is shown a state where the c| a@gw
tool 108 and the nagnetic transfer carrier 2 are in 10 contact w t'h¥ea b
other. At an elapsed tine of 0 sec in Fig. 16, the graph shows a state
"where the _air cylinder 112 is at the upper side and the cleaning tool 108
i s di spos®® BOE position indicated by the arrow mar RCEPOMMORT g 15 At
an el apsed tinme of 1 sec, the graph 15 shows a state the air cylinder 112
is at the upperigi tlé iardgtdpEh shbwhng agyiadelo fli@vemmndsof dha cleantihgn

i ndi cate t arcow mark EE in Fig.. 15, At an _additional el apsed tine
of 0.5 sg?:,gyt d(a?a{'?lr &Béﬁflgans er E?Lfmjfﬁ)‘v. S ﬁ%el%’{épagledéstaosscl(ﬂ?eedﬁﬁ?o cont act
Wit h t hea pesfistore afr dhsf &t r carldingler21120 whidiee &heeabs¢hesalimansad t ool 108

noves fr t | 1 i_ndi by 0, (o] e, position
i ndi cat egmﬁ ?%*g@i%gé raggver%ggggéla:{?%e Fi $Q§5@%i %ﬁﬁgé}eiéﬁﬁgetrt %Ep%gi tion of
the & r pegltiered ED the upper cale,sitherehbs edfownThastabe whesrecitbani ng

tool 108csbiility Abd1S08 WA ERe0he 16 RIDEHLGLE TANSHGE, S3Y iBhs28 2. Lovard

t he outer periphery thereo romthe i nner peripher t her
time, sifeerk avalN Jropf eachnofhdr + Whidecuhemgheelir ¢pBindersdil2sidl | er t han

t he cent i | rds r ' rﬂfﬁe% cl eani ng
t ool 108§§§Jr'1£%gﬁ§@au%€gﬁlt%omgvéggogﬁﬁ'dt@g\ﬁgrggf%gﬁ%utée%éa%?i p ereyt":prgom t he

i nner pefipRRiya vFAN 108 eafntle cBparsidlq rianstas exexism Aveaee iradi al
shapep Okohbfct Neres s odh8rformed. The position indicated by the arrow

mark FF is selected at 30 5 SEP Y005 WD ,03/001526 PCT/JP02/ 06095 a position
where the cl edhf i tegBPs?L@StJir%e Spalerapdy Frdnallr FOf JFaRR WS Beri phery
edge of bhetengnetd ccHd ansf eylcader 112 ik thBabppée €iRARING theol 108
a0 e TRGUSLAS LSS LSS UENeh OGRS g el apl LD each
edge of theowagnet FE in Fig. 15. At an elapsed time of 1 sec, the graph
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 aix
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
26 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
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fransfer carrier 2 and can be renoved with certainty. At an addltlonal

el apsed tinme of 0.5 sec, the cleaning tool 108 noves again to a F;O§E i 809
when the air cylinder 112 noves to the upper side thereof. Thereafter, a
‘el eani ng q?ﬁ 30 n as 10 descri bed above is repeated to thereby renove
foreign mat L&t s, this enbodi ment, a novenent cycle oPCEHBI20P®ANi ng t ool
108 is set to 3 sec. In addition, a total cleaning tine is set to be 5

m n. Theraepeﬁétl@@pétalta te GflEtahengU!vcmﬂemOBois tspacedtayart bwaghfzomounts to

100 cycl ggd Buﬁgi'aﬂerljfiels.k]né:c%«'eaoyfaﬁﬁé inggnggfgdc ?:&Lsg'fhg cfmaxtg:g.e OE tI@nsfer

carrier 2 is set daradiu ereof TS se he outer
per i pher yFhédgéhsf C%ﬁ@nmﬁ@pﬂ-clﬁﬁ aansd dhecnagneti bmmeieaccmssleza ai st ance

7cx2 x50rgH« k ESTHR clm{y |, ates in
one cycl e, %%ﬂglgﬁ)geﬁgzorsadl us t&ﬂf}}é@ﬁgg&:@%g too %88 ﬁ&%fgk%a%%re out er
per i pher PA8dg@06f reRelnmyfhditiec ontansperiphery @dae pf theamqhe’@dc:r 0ss a

| ength oftrb@s#erx c3rrieh zmnricpc%ebeyféﬁm?édtmhclcaéeam tool 108.
Therefore, since cleaning is rformed region equa to or | onger than

15. 6 mm acr os&CvER éﬁdf-ﬁéor?’?e@gﬁéﬁpée@ rtécﬁ@f‘éﬁ 025 safhrtle cleapiag tagll of the

surface afost ﬂa@vaggﬂ;ﬁnﬁ tb raﬁlﬂéfsﬁtloﬁﬂil-{érﬁli:hg 4 %?!’Liﬁcﬂé% Y 1RUho 8L GFont act
108 while the magnetic transfer carrier 2 rotates

with the c‘\_lfeanl ng 8
one time.tPPhHPPRS Sifeq kﬂ%ﬁﬂ"tﬁs ofhe¥paffiaianiangleawing onenakipn assliding

r epetlDt | Qhes@::tdbédl Bbave abe reRiatelineo CLREHAME HetlveS EbE8Sqh NEI e 30 coONtrol
of the slidi ng ﬁjongﬁbpéméﬁ% a radi us, of the pagnetic transfer 2 having

the shape of afF R PARFIERE GVClrophitheh cdpertngitate
magnet i ¢ t0Bahsf set car 13l eec?2 iIn %dQLPSinpya téehinéidpling Remeel atdedn of the

(oL oM RO oo} SERAUT N PRI Sl B e
cl eani ngb[r(ljgh a@guints to 100 cycles in total.

15 Since a rotation speed of the magnetic transfer 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
adistancen x 2 x 50 mm x {1/60) x 3 sec = 15.6 mm while the cleaning
tool 108 operates in one cycle.

20 Since a radius of the cleaning tool 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 region
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 1s 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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sufficiently faster conpared with a rotation speed of the nmagnetith $EP 2005
transfer carrier 2, the cleaning tool 108 can be certainly slid toward the
outer periphery of the nagnetic transfer carrier 2 from the inner
‘periphery thereof alnost along the radial shape of the recesses 4 on the
magnetic tYRR4%2carrier 2. Foreign matter attached i nPEREPR2EE®Eses 4 can
be certainly 10 sent out to the outer periphery side by providing a

const r ucprefieraml whasttailehedecesses 4.are forned in a radi al shape
extending toward the outer ri phery of the magnetic transfer carrier 2
from the innét tpé‘ri ﬁer’:y%t Hgfeof on the surface thereof with the outer
peri phery edgeéinceam opeingt apecduititte dleaadhy sl t1vs g¢keani ng 15 tool

108 can ; iLal _shape,of the r.ecesses, 4 t he magnetic
transfer §%£€%€%ﬁ§g{ %ggir:%ilafd; ﬁ@%ﬁ?g‘?’lﬁgﬁ ’b%%}%%‘?%o‘f fQ“B?)maﬁﬁétF ner
peri pher jramefenfcartisr 25, tHeocdegnimmticerl 1a8t@amhed cartdimlveeesdes 4 is

separ at ey 4 pa-hie, BINEL | inn ri.er 2 hy the contact with the
magneti c tor ansf ergeoca( ri é%fgp% 2%ch t%hg ﬂ%a%laer?ﬁﬁgt a(%ftefd?r H‘ %4&TPBt at i on
nmovenent tBe imercPesnhphery thereoblimosd] alamg thentadisl shapbeduher side of

the mgnebbessds ANYrelreAhbALe fo AL Na Legespes 4 formed In the
di cate 6y t

radial shape._Since the poSition In e arrow mark FF of the 25
cl eani ng t ool F¥LiFePatiae attaghrddn bk 1@ ssesshaendoasartaindy from the

MAgED | CsABRHICE ORI bAke? detiphlerlOs FPBY DL AN JRET £ odi3e-Gleaphng t ool
108 is in n‘é?c ntact with the magnefic transter carrier 2, that Is a

posi ti on*th jecqbéS‘feeEFWsﬁ%Sc%ﬁtr&cff%@P@i b & @riddad Hangeertendinveani ng
tool 108téwslrd hRermgRat bér igiS! 6F t8O refdt@l ransPedl Yk TREILE gLt ached to
the surface .,of the nagnetic transfer carrier 2 can be certainly sent to

outsi de bf® rEFeRFEIHTE" % FARRTLT OBdthq SRrSacotheRpef Wik, thsoyhetn in this
enbodi mepériphes ieldgefinanegenss St S oOER1d0 AN W08 3/ a1 ord LethdRg2/ 06095 4
s pr?f eE@(?i yldé-'(:cra%assﬁgdteoa cgrgg tttpz% (J?'g;[ifgl psergailppeh%rfyth;rhri'esceissses 4 on
the magnetic transfer carrier 2 toward the outer periphery thereof
from the inner periphery thereof. That is, forelgn 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

256 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

380 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, a width of a recess
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-because, with such a shape, foreign matter is easy to be sent out_ QEIJ he
outside in conpany with sliding of the cleaning tool 108 toward t
peri phery fromthe inner periphery. 5 In addition, as shown in this

“enbodi nment g)r ess-down quantity of the cleaning tool 108 is preferably
set to a WQ‘H@ 1530 times depth of a recess 4 or nore. THy¥RIYOGL:ause if
the press-down quantity is excessively small, an effect of renoving

foreign Iztaisepreaﬁertaﬁﬂypénbpbesgdetdgamf thachuidr ter ipbeeysesThds 18 is | ost.
For examﬁl %I il tél? WI ha e, f%gsgf rg&%.tvt%% P?re];a%ryn??belge gﬁ‘c to

confirma re presss uan the eani ng t ool
108 and tthetlpe esxhsdel/eatnseam@a.mfy Wn)thlsg:idmm Dérthen ctlleemiegelsmis 1f8after

cl eani ng ttoagrgsﬂ?gtéecrmgh%'%? O&St :{{{rferr e%lgﬁ gstl ng the m croneter

113. As a res ss-down quantity of 0.05
mm orBrore in Im a;ix'sleti@h,aadephhwmfira u%e@esslbadmsnsr nd Buess-gawnmtter in

t he "eoomantify o R & takbhyn (ioeA§sfei§§ d8f Ahayers id figggbeen made

cl ear throug §)eftperlma t at for matter in the recesses 4 is
certainl y0 E&neyecdenih b 8 F§CESHr &ser AWt élﬂfsl g becawee difedhieng t ool

108 to %r\é@k“&ovlz@ &da’i‘i%%t?rlgféfx%e%s%@i? éi‘cfalq rgResereébt dhekmad8ser | ption
w |l be given of a magnetic record reproduci ng apparatus with reference to

Fig. 17. tprgiommatter afsthpehebirhenyardaai ok eaparcdt thei e S8se where the
nmagnepi ¢ @i sks¢, after nagnetic transfer is performed using the magnetlc
transfer carrier 2 having been cleaned . js installed in the %d
apparatus. | n ¥%. eWplﬁ'rePE?‘éﬁ%@%h’éFal a M} GRASCOPES WEs r%%g’ﬁ“@ isk 30
after magmedtded ta%dﬁmrﬁecﬁmmmsﬁip%émw&ﬂa(ﬁﬁ&é—hi@wn@mﬂ:tut(y disk 1
by nagneti.c |on|nthe nal rg Qn .2a on the

ferrl 9. for [
magnest o o ahet et e2ag ool 1 RRERtR e e aheBRcr S E iR Fhover 1 he
magnet i C maitskr38n - tive SEReX¥@E 4 after cleaning the magnetic transfer

16 carrier 2 by adjusting the micrometer 113. As a result, it was
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, 1t has been made clear through the
20 experiments that foreign 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 is 'a
26 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 oh the magnetic transfer carrier 2.

While a magnetic head 61 is scanned over the magnetlc disk
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WO 03/ 001526 PCT/JP02/ 06095 1, the magnetic head 61 nounted on a head
suspension 62 noves along a circular arc with a rotation axis 63 6fSER A¥%d
actuator as the center thereof, which novenent coincides with a circular
arc of tgg 8;/&&@6 regi on 2a. The magnetic disk 1 rotates at a rotation 5
speed of % rpmin the counterclockw se direction as viTRA%%Y¥m  above
by a spindle notor (not shown) and the magnetic head 61 is pivotable by a
voi ce coils kbedagmetia head chmongted anea ROad pusbeneion 168 mumpscalangli sk 1.

I'n the haf d;dicp aaPpas %gﬁ TOUUEA] W LD 4 R gRADGLE g Qél?ﬁato]roag* @d er

nagnetlc transfer recor repro ucti on was per rfor nagnetlc
head 1 tcCer §haasgferwl'dﬂhp@p&@m@’g@omgides ashiily 2 ofrewlan asc.0ft was

found t hatng: sTpaets &y drsliac! (e HRGABLLE aibieNYotatlBoaPY LOERBRLAIS N0 o

magnett C transfer carrier | eaned nmet ho own Int odi nent
had al sﬁpﬁtedieOEéﬁ@ocré%nalwheﬁwnt;ﬁwé@ﬁkagéeﬁgracﬁhglh@ﬁmclem@kfm whi ch

magneti c éHo’iﬂ,ﬁiﬁra s*@ﬁ%d'l@tm&@éf O(&f&dsh&m)r @hal Ehe magheti BN 61 Nad
cl eani ng was foreign matter rénmai ned on the surface

whi ¢h
of the %bslet%ﬁs‘r C%&Plitle‘PO o Rd jﬁ’oaff&Péﬁ:@ﬁgrl%ﬁac’férzﬁ’@ﬁaa?%‘fﬁ in the
recesses ’éhaelrctd’ge{etJ.EOsz@EOIdl ng to this enbodi nent, as descri bed above,

surface of a gpeti.c carrier and recesses thereon c cleaned
by a sinple mgﬁoggﬁﬁaﬁ“cﬁg ﬁ%ﬁr&ﬁﬁér @?B?Eegé’lﬁf?‘gW? 3R FFt‘gi q?nstgnet ic
][ecorlld% r epaddae imagnappartdans rean ﬁlﬁ:dg@ﬁiéﬂi&ﬁudfﬁ&bﬁ wdpetidedagith | i qgl d
or clea ter u no specific limtation is inposed to
thi s barti nabbELd et Lo B8t m R BrRRE petianiabie . AER ESHIT o oan

be used wf Hhen teadui val was ﬁﬂmttthdmdumhgnatid\mlsma@tletrtma&@atﬁs@ordi ng

= mmgnet ] & e A B PR ol L R R T e e e T e thhet ¢

record meell (Hmeunethed shovar dndilsks empodiments reatt admbbbphe diesk dadpar at us.

34 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 amagnetic 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 magnetilic 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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-- 5 SEP 2005 WO 03/001526 PCT/JP02/ 06095 Clains 1. A cleaning m_3§h8g, 005
conprising: a first step of placing a dummy carrier having at |east g
recess thereon, said recess opening toward an outer periphery 5 thereof
“froman inner periphery thereof on a rotary stage used for placing a
magneti c WO BMWLBS carrier thereon, said magnetic tran®€BIPREAPSer having
plural radial recesses thereon each opening toward an outer periphery
thereof froman inner peri phery tderieqf ; and 10 a second step of sliding a
cl eani ng tool for cI eam n H“j etig transfer carrier on said dumy
carrier toward-sa fme?%“ fromsaid i nner periphery
thereof whilea Qiﬁé& @geﬁaﬂpﬂiuﬁrygcaadwuey c\aartﬁ]eseha:{rim(gt at y.essagmei n

rotation. 15 2.,.The cl ean nmet hod _accord in said
second s“fee‘besss&h&rSPEan??\Jgdt eﬁssogfeflangn{:é;"gaédf Elm%l@gér PYer }F rd the
out ers pethehasly frbar emflﬁﬁ@mbh&phangrthqmufpbarg tdtemmoitebiel @sedt ating in
substantijally the sane _di, .ection S transfer
carrier. JE %L aciRg EII&%%%tlcn%Fﬁo accorrg"Jll ng én’ fqdmg%ﬁ& sai d
dunmy catramfeha&aprtrmeal haammlphaméss"@dlaher@ﬁﬁ%%ﬁcH:hﬂrtehnsﬁ%‘é]% antially
the same_shape grgwgPé‘%noctu@%gBiQiprﬁe ytﬂgyé@é fraﬁdarainﬁsfsééfﬁhgfy sai d

magnet i c X Fans carri cl eani ng nethod according'to claim1,
wher ei n thereafid aelond step, a contact press force of said cleaning tool

to sgjd dummy caLebgry AMeNogaid £ngeRididaheal tsoBkbd @Ibaiﬁln@r s&uamy
carrier in cleaning Is substantially the sane as a .contact }E)r ess force
of sai d BrERAFIRG traBsLen CaFT i Fained i< CHFBR SPEF L84 YAWET é\/\?ﬂejrf[ UFE cl eani ng

tool is pelabhae) rslred rORreRi shidraghrid ekl pR6 ¢reafgddfewhiinec! eani ng. 35

rotating said dummy carrier with said rotary stage in rotation.

16 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
sald 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 sald 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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> 5 SEP 2005 WD 03/001526 PCT/JP02/ 06095 5. The cl eani ng nmet hod accordin
to claiml1l, wherein in said second step, a relative speed of sai’dﬁcﬁE@aﬁﬁﬁg
tool to said dummy carrier when said cleaning tool is slid on said dumy
carrier in cleaning is substantially the sane as a relative speed 5 of
said cl eaWPAY'UYSI to said magnetic transfer carrier WREHJIBGIOIE! eani ng
tool is relatively slid on said nagnetic transfer carrier in cleaning. 6.

The cl eani ng sSet hrite aneERdhgoméonsd aldBokdiwgetsi ALakd 1, nweakdigl eaning,

sai d cl eani ngi]tnooall. is relatively m)iegl, as far .as oufside of said_outer

peri phery edgé o> sarg oty Pedt FPEPEIYe sPRedQ%eatit GLrerhBeE t&dor ding to
cl ai m 1,tapei@idumnysasaiidrotheansaigl tbeinlsy acobtiaryl bt os s atadiinady

pol yur ethang : I i rising. a first . .step of sljding a
cl eani ng toofr?Jé ?tll(é\?gﬁﬁég% %@ﬁdﬂ%&q}ﬁ%ﬁxﬁeﬁ g?ﬁ%raeso%srﬁ&\?i ng®atr9€ast one
receds cpfefithg dleradagdiradutesaidongmretiivet yandisreod rf t@nwhanismier

i ph ; ' [ : t f, aft
S s Ea R S S S kA

transf erlt &SP8AnFavi ng plural recesses thereon each opening toward an
outer periphery 25 thereof froman inner periphery thereof in a state where

said magnetic transfer carrier is held, to clean saidmagnetic transfer
carrier. 9. TRe cTReafilsgnibe BethrE Fradiorgling &b a¢¥pide Mahaheirnin30 a shape

of 48i d recessnobasaidh BNy, CaE1d Qfle%._&hQn? £68P8 ket dvi Loy said
magnet i cﬁt/\réansfer cgrrl er fare substantially the same as each other. 36 - 5

SEP 2005*SWH263A508858 1 BT HT) 5§1C06858E 1Rer iphery eddrngfneaid Fuior di ng to
cl ai m 8,casrdeei.n

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 outer
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
rlural recesses thereon each opening toward an outer periphery
25 thereof from an inner periphery thereof in a state where said
magnetic transfer carrier isheld, 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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-a contact press force of said cleaning tool to said dumy carri-ef gphejpgssai d
cleaning tool is slid on said dunmy carrier in cleaning is substantially
the sane as a contact press force of 5 said cleaning tool to said nagnetic
“transfer E)arri er when said cleaning tool is relatively slid on said

r

magneti c"OraN¥P® carrier in cleaning. 10 15 11. The RGTEEAY#MSmet hod

according to claim8, wherein a relative speed of said cleaning tool to
sai d dummy calr.i etTheheleasding oe¢hntingctonding 3 icladn 8piwhelwiyy carrier in

| i i ' i al | h | at | d of. said cl i
S0t t 00sal o TrSSRLRRY Biddh raFcRE AR plEnilid toRoES i fghimg 2N N
rel ati veasrisin ghen saldl chegningdaaladsfskidanrsard dumpyesimigr 12. The
cl eani ng dmihey i%cg%tg;csl,gﬁ&l;} oS Qamuhel ! %Sonkgcgﬁsxde;a 33l 6P, a

cleaning litquid s jetted 1n I'rection ai eani ng tool. 20 13. The

cl edhi nEpbiHeRrdedotdPhdta sadidapavnat ioteragiaferf cparber Mieresald sai d
cl eani "éil.éalrgi.lﬂ%dtbél T asd! ra%@.ve@ﬂ}%li%?&?,ﬁgi&%ahﬁe.@ié %%H.#’xrsf&j: éﬁ?%ger
rmed. 14. The

measurepent, cleaning with said cleaning todl is perfo

cl eani ng‘?r%ltqwngccor ding to claim8, wherein said cleaning tool is
relatively noved as far as outside of said outer periphery edge of said
dummy carrier. 15. The cl eani ng nethod according to claim@8, wherein 30

sai d cl eani nd-tr0oFPPsCRATHA, MBFPREY BHCAEIIRE t5 Bads fe WREXAIR out er
ggr]mhery edgerofasivel spagaelfl Said ansiRing 8bbI &o. s/ Sumky c3@@%ed 15 20 25

when said cleaning tool is slid on sald dummy carrier in cleaning
is substantially the same as a relative'speed of said cleaning
tool to said magnetic transfer carrier when said cleaning tool
is relatively slid on said magnetic transfer carrier in cleaning.
15 |
12. The cleaning method according to claim 8, wherein
in said first step, a cleaning liquid 1s 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 1s relatively moved as far as outside
of said outer periphery edge of said magnetic transfer carrier.
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‘WD 03/ 001526 PCT/JP02/ 06095 19. A cl eaning apparatus conprising: a_hgldin
section capable of holding a first carrier to be cleaned in the Eﬁag a
di sk and a second carrier used as .a dunmy in the shape of a disk; a
‘¢l eani ng tool disposed facing each of said both carriers held by said
hol di ng. ¥&tE/{08126 and a sliding section sliding said cl eamirpg/oses!
relatively on 38 - 5 SEP 2005 WD 03/001526 PCT/JP02/ 06095 each of said both
carriers in clggpiQ?T:%ggiggiQgpggggﬁgﬂégﬁﬂyyg&gggg to a procedure
including: a step o '§1idin sald cleaning tool "with said s|iding section
on sai d second2d¥diag perbiew capabherof dolgingsa fileskhererier £ Besecond
carrier icieRgkd HytaaighhRl g ROasLELNAM EQc6h8ASAE usdLaBiNguinpl ; and a
~ step of sliding said cleaning tool cleaned in said previous step on said
first car® &fereharpvefy2tdeteto in a state where said first carrier is
hel P by said halglidunisREELOD di®polsantadihgabenfdr shiaassteeartierdhe
cl eani ng apparatus according to .claiml1l6 , wherein 1in cleaning, said
cleaninghﬁgglszsFéﬁaF?%@ﬁ%Hrﬁﬁﬂﬁiogé fAE as outside of said outer periphery
edge of said sgCondyiGRf k&8Fiod 3118indheh i eaBiRthARPBLatebatBiGAAIbAY t O
claim 16, wherein in cleaning, said cleaning tool is relatively noved as
far as outside of said outer periphery edge of said first carrier. 20 19.
The cl eani ng apparatus according to claim.16, wherein a carrier is used,
as Haid first carrier, on which an information signal is recorded, and
‘which is used in magnetic transfer of said information signal onto a
magneti c record nedi um

15

20

25

30
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in contact therewith, and having a recess for close contact 25 hef\spp ai d
first carrier and said second carrier in nmagnetic transfer, on a magnetic
transfer surface of said carrier facing said magnetic record nedium in
whi ch sai hg@pesss has a shape to open toward an outer pefidbsdoys of said
carrier froman inner periphery thereof and in addition, serves as a
recess for

cl eani and a.carrjer sed sai d second carrier, on
which a r%?:’élé of %rfiei’f CarpdeEy ‘I"Iia?)aé" ’tﬁ“ of said recess on said
first carrier ,béﬂm@toﬁe&&bﬂ.eoaecﬁﬂdim@rtélﬂ fp&@&eﬁheéenfclLﬁﬂng:S SEP 2005 WO
03/ 001526 PCT/JPO 060 i n 1C08 ongde .o a
5% i laif PaT A S RLERSPARESNIBLE B

magnetic t ranst eﬁ' Gar
signal w secpim al s=aid akcont esseset heleshvedglithepeheig 4 shatd whameout er

peri pher y Osfe‘e@c dd BQ}é‘I‘ef 'igeﬂ? p&?{é’ hU[ﬂ ggfse%‘h@n tgﬁagfgéﬁ Galiganster

surface th ere aving ara ess toward an outer
peri pheryclhemiam 1f-¢@ha amd nner per| phery thereof on at | east one surface

t hereof, a sha 1%,{ s%\llrudf_s 11'&1? iﬂscicﬁ'n " éﬂ@%ﬂ@&ltiﬁ’:\ga}i gt he sanme as

t hat of each of ura |aI reces es on sal magneti c transfer
surface, basdlidessjersen Sfaéd %iwhpagrtﬁr FedpEamehy tﬂ‘@éﬁteli@aﬁlﬂ’@t?al d

magneti ¢ &Béﬁéfﬂiéﬂib@ er 1€ heh 80y 341 AR ALUSs dacdtH G 1le@nany one

of clains 5, ere| n tI!lle apparatus is for cleaning a magnetic
transt@r éailfil E*rﬂ'év‘F%P@rjeﬁrrmgnet ic filmcorresponding to an information
signal formed on a surface on a substrate, and wherein: said nagnetic .
transfer carrier_has a recess of a radial 20 sha %}Pt her eon_ extendi,ng t oward

an outer periphbfy t¥h& ebearinghPRRaT AR ACSerAbRESP EHatbs  WhsFedR edge at

sai d outer peripheileardpg)i sdid eledhshfeddiei edalatheely amviddgat aRlr i S

di sposed ;am X sf‘dsurg %ggdoéuter %eriphery edge of sald second carriler.

15
18. The cleaning apparatus according to claiml6, wherein
in cleaning, said cleaning tool is relatively moved as far
as outside of said outer periphery edge of sald first carrier.

20 19. The cleaning aﬁ:paratus according to claiml6, wherein
a carrier is used, as sald first carrier, on which an
information signal is recorded, and which is used in magnetic
transfer of said information signal onto a magnetic recoxrd medium
in contact therewith, and having a recess for close contact
95 Dbetween said first carrier and said second carrier in magnetic
transfer, on a magnetic transfer surface of said carrier facing
sald magnetic record medium, in which said recess has a shape to
open toward an outer periphery of sald carrier from an inner
periphery thereof and in addition, serves as a recess for cleaning,
30 and
| a carrier is used, as said second carrler, on which a recess
with almost the same shape as that of sald recess on said first

carrier, on at least one carrier surface thereof.
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‘magnetic transfer carrier on which said magnetic filmis formed; _25q@ndps
the sliding section is arranged to slide said cleaning tool on said
_magnetic transfer carrier relatively thereto, and wherein in cl eaning, said

sliding Sﬁ&%b/@ﬂsﬂr esses said cleaning tool to said magpefisabdgnst er
carrier at a prescribed quantity 30 of press-down and keeping this state,

slides said cleaning tool toward said outer periphery fromsaid inner
peri phery of said magnetic transfer carrier in conformty to said radial

-shape of sai d)pheces dumdds cE'E&Q::.ﬁk?aﬂh%Wﬁd@céceﬁrdlmﬁam ai m 21,
wherein .on a _surface, of s ggzﬁ’sa%gnetlc transfer carr),gO E aﬁegiof 40 5
SEP 2005 W@ G8eB50E8561BETEY Fegrgtientrans fet A thAPFRE A Part of
sai d recedgnad Wwatpeplifel radladr eacéﬁsWImfemndeadﬂea:rpmgngoubwésdi n
contagt with said ma etic .tran r carrier ip&ergte%nrer&ggpgratus
accor 8i ng™ 8“%?5@1?"1 Sk BRSO a ’EP“bIaé’aﬁFﬂﬁrtpoe(ﬁ P X ary brush -
rotati ng nfdgmst:ia H:traﬁsfas ar Pades , tHared fdi havingre iredidistranesal | y paral | el
to a line_ noryual sai,d netic tr.ansf r 4, cl eani ng
appar at use%&&l&gn%of”&rgl %n‘?ﬁﬁeﬂﬁeerré‘ﬁl?er tg‘g%ééilfu%r%f aélali rg gt ary. brush
isr (m’r)per:.@:he)rgl tafest odiatgl aayieone sumfaqeﬁ:hleuengl efshegiedo f whaeR brush
driven by sald ecti dj I get ransfer
carrier dGeCesS, Egﬁt? er oY Q{?bé allité tia@ ﬁﬁmis Eﬁh JRURN 67

3

y ci rcu a rotation speed
15 oflOsalshinh@tiatrlad. radhal erremaesepnv\ﬂ @FW sardachol di ng

section ig b%ﬂlﬁru@é d%&:‘nbiégﬁlinf Jf.e'aatdl%'an@fig' tody Xcl%anin s8id

est abl i she he cl eani ng apparatus according to claim?2 wherein 20
if a deptmasmetsieﬂ dneasfes oprshed- magnetic transfer carrier is M (mm and,
a press-down quantity of said rotary brush into

21. The cleaning apparatus according to any one of claims
16 - 16'to 19, wherein the apparatus is for cleaning a magnetic
transfer carrier having a magnetic film corresponding to an
information signal formed on a surface on a substrate, and
_ wherein:
. said magnetic transfer carrier has a recess of a radial
20 shape thereon extending toward an outer periphery thereof from an
inner periphery thereof with an edge at said outer periphery
opening to outside thereof;
the cleaning tool is disposed facing a surface of said
magnetic transfer carrier on which said magnetic-film is formed;
25 and
the sliding section is arranged to slide said cleaning tbol

on sald magnetic transfer carrier relatively thereto, and wherein
in cleaning, said sliding section presses said cleaning

tool 'to said magnetic transfer carrier at a prescribed quantity

30 of press-down and keeping this state, slides said cleaning tool
toward sald outer periphery from sald inner periphery of said
magnetic transfer carrier in conformity to said radial shape of
salid recess. '

22. The cleaning apparatus according to claim 21, wherein

~on a surface of said magnetic transfer carrier, an area of
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-sai d magnetic transfer carrier in cleaning is N (mm by defini tipg, SEF™ 2005
relation of NNM> 10 is established. 25 26. The cl eani ng apparatu
according to claim2l , wherein said recess is enlarged in width toward

“the oute oq)gio'blsﬂiery fromthe inner periphery. 27. Thepcl/ganbdgs appar at us
accordi ngt craim 21, wherein 30 said cleaning tool is slid to as far as

out side of an outer periphery edge of, a ic fi j ace of

sai d nagneEnErady Eﬁ§gé@nc§bﬁf"fjin@r ngnPHh c#nsis%qgf ﬁﬁ&ﬁg% ?%:Qﬁals‘%e?sé#%{lned. 41 -
5 SEP 2005, Vi 93/+801826a RET1 AR PEOSD 128in dhmtateuhtngaidgpagactiscaccor di ng
to claim?2l, wherein, said recess is of the shape of a substantially

circul art%fﬁ’-’s&a&ré-leéani ng tool is pivoted around a prescribed position
as a center, and a curvature radius of said circular arc and a radius 5

of said pivoti mption of ,said r AE rsubstianti pwnereti

coi n% dence wiztrh% eggﬁ %ngﬁp%aguéa%%gﬁnetfod accor. di ﬁg t.q anyone of
claims 1 to ldmianelbanihertobaiimafmtanehnnsly netakdRgakonta ¥ 10
carrier having a nagneticg, fi orL.e LN 4 01 @barianf el nmed i priivegnal

f or med oﬁsaa%%”?lfc’eq'& aaggﬁ%és@oa e:",El %ﬁggemst hod Sflg)rt her conprising the
steps of hoheadli gy said megeticctransfsercadideer having a recess of a
radi al shape thereon extending toward an outer periphery thereof 15 from

an inner periphery thereof with an edge at said qute eri r ening to
out sitle t her eo?4. arfbe sléaning aperEali$§ccesr1uf OELﬁPIFa%}?%Jareg&face of

sald magnet | Ci’f%%c\il\ﬁ{s SRI5E 8 ¥ Y Alk1Rd SRYNRL) Ca kiykieics § bidigy
relatively thereto, erein 20 in cleani ng},{r s%lg fxlreindgggsa%.%céifﬁ esses
sai d cl exebrbitionlin s14aivy REGFRY COFRERSFEP AT TS “at"a prescri bed
quantity ..0f ;Bhess- deun, andakeesi g datics maateicstratesf esaicarei ety t ool
tovard the Outer BSTAPICLY LT LhSol T RER) PSRN d AARAGAM:Yed
15 of said magnetic transfer carrier when being rotated by sald
holding section is x (rps) by definition, a relation of ® £t X R

. < r is established.

25, The cleaning apparatus according to claim21, 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

sald magnetic transfer carrier in cleaning is N (mm) by definition,

a relation of N/M > 10 is established.

26 26. The cleaning apparatus according to claim21, wherein
said recess is enlarged in width toward the outer periphery

from the inner periphery.

27. The cleaning apparatus according to claim21l, wherein

30 said cleaning tool is slid to as far as outside of an outer

periphery edge of a magnetic filmon said surface of said magnetic

transfer carrier on which said magnetic film is formed.
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28. The cleaning apparatus according to claim 21, wherein

sald recess is of the shape of a substantially circular arc,

8ald cleaning tool is pivoted around a prescribed position as a

center, and a curvature radius of said circular arc and a radius

6 of said plvoting motion of said rotary brush are substantially
in coincidence with each other.

29. A cleaning method according to any one of claims 1
to 15 and further being for cleaning a magnetic transfer.
10 carrier having a magnetic film corresponding to an

" information signal formed on a surface of a substrate, the
method further comprising the steps of:
holding said magnetic transfer carrier having a recess of
a radial shape thereon extending toward an outer periphery thereof
15 from an inner periphery thereof with an edge at said outer
periphery opening to outside thereof; and
sliding a cleaning tool disposed facing a éurface of said
magnetic transfer carrier on which a magnetic film is formed,
relatively thereto, wherein
20 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 the outer periphery from the inner periphery in conformity
to sald radial shape of said recess.
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