;e3exut.: R6TT[.r MAGNETI C TRANSFER APPARATUS BACKGROUND OF THE | NVENTI ON 1.
Fi'el d 4f the Invention 5 The present invention relates to a nagnetic
transfer apparatus for use in performng nmagnetic transfer froma master
carrier bearing an information to a slave medium 2. Description of the
Prior Art Cenerally, a master carrier (patterned master) for 10 nagnetic
transfer conprises transfer patterns such as servo signals in the form of
surface irregularities or enbedded structure, with at |east a soft nagnetic
| ayer on a surface layer. Such a nmaster carrier conmes into close contact
with a slave nedium having a magnetic recording part and, and a 15 magnetic
field for transfer is applied, whereby magnetic patterns corresponding to

information carried on then@@stel GaNIreR apearRpensferred to and recorded
on the slave nmedium Such technol ogies are disclosed in Japanese Patent

Lai d- open Publication No. Sho. 63-183623 and Nos. Hei. 10-40544 and 10 20
269566, and Japanese Patent Lai d-open Publication No. 2001256644 and the

i ke. In cases where the BAGKGROIBI WF B INVERITSI®Aped nedi um such as a
hard disk or high-density flexible disk, a transfer magnetic field is
appl i ed by a rlagrigigld fafelthea@pveahiren 25 nmeans incl udi ng an el ectronagnet

devi ce or pernmgnent magnet |, r. ,
5 The presént invention relates to a magnetic transfer

apparatus for use in performing magnetic transfer from a
master carrier bearing an information to a slave medium.
2. Description of the Prior Art
Generally, a master carrier (patterned master) for
10 magnetic transfer comprises transfer patterns such as servo
signals in the form of surface irregularities or embedded
gtructure, with at least a soft magnetic layer on a surface
layer. Such a master carrier comes into close contact with a
slave medium having a magnetic recording part and, and a
15 magnetic field for transfer is applied, whereby magnetic
patterns corresponding to information carried on the master
carrier are transferred to and recorded on the slave medium.
Such technologies are disclosed in Japanese Patent Laid-open
Publication No. Sho. 63-183623 and Nos. Hei. 10-40544 and 10-
20 269566, and Japanese Patent Laid-open Publication No. 2001-
256644 and the like.
In cases where the slave medium is a disk-shaped medium
such as a hard disk or high-density flexible disk, a transfer
magnetic field is applied by a magnetic field application

25 means including an electromagnet device or permanent magnet

i
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dgyice which is disposed at one side or both sides of the slave nedium in
a staté that the disk-shaped master carrier is kept in close contact with a
singl e surface or both surfaces of the slave nedium 5 Wth the intention
of increasing transfer quality, it is inportant that the whol e surface of

t he sl ave nedium cones into close contact wwth that of the master carrier.
In case of poor contact, poor recording sectors which are not magnetically
transferred are forned. In such a case, sonme 10 signals are m ssing from
magnetic information transferred to the slave nmedium thus decreasing
signal quality. In particular, when the recorded signals are servo signals,
tracking function is deteriorated, thereby lowering reliability. 15 As for
such nagdetiicet marisferis adpbpoedd t ¥t ofonsl aieieesh abatk sddeentofal thye

subj ected to magnetic transfer by a single naster carrier. Hence, it is
pref err edilielvat mekldumstier ac &teiter thetseéhei diskeshebddr mestehecanyheri c
transfer apparatus and then the slave nediumis conveyed to a contact 20
posi ti on 1% t kephe Irascépseareordract hwdthr ingisigotlee shulaceredrunPPBo cl ose
contact with the master carrier, to which a transfer nmagnetic field is

appl i ed. Spripgee efnkhefdtaveMeBUmr positioning the master carrier or the

| di tq. ted ly i cflat i, f f hol , 25
the above of enhTS FEG BETREREOP The traas ol LAty CroeP ey 160 (o
Pr eSSUr e<duel 08 SHCLAOD PR Shof Ol AT Be IhL 3G MNRER RS CBRS €T

carriers cone"into close confact w surfaces of t ave nmediumto
si mul t angQi) w1RRN! QomcaRENGliks thaRsher the Wharket kagwikacesipf chbe sl ave
medium 5 two nmaster carriers may be set to both inner surfaces of the

hol der. Aft el vebyravben pber neséesrdiald | dect@tes whitiehcoatractnetth a
single surface of the slave nediumto sequentially perform magnetic

t r ansf er magnehd csilhyl ersmsffeceedf adee Hhmmasl .nediamsuche arastee, capmeer may
be positioned_in 10 any one inner surface of the hol der and, as necessary,
the 3Paveigagilemangy Wesdag ifrorhaagmesdc dndrraariate taPNERETRBAJEP.

Furt her, en the slave mediumis directly, set to the master carriers, the
sl ave ne&%gh1ﬁ enopegéu@epaF Fﬁlydﬁ%¥%ﬁgéﬁglrﬁ 4 iease {he

extent of, contagt betugen i slag fedi Whgnd | he, DRSI &L CaLkieey a cl ose
O Drirn

t
contactiﬁﬁl'orce néy‘ﬁéaapﬁ Ied ring e Sl'ave fediuminto~c osé _
contact Wl lig MELEEeeahl | 1y AdgbtéPNGtdtea W t RiRrdRW 1 Qk@FBUENg ai r
remai ni ng on contact surfaces of the slave 20 nmedium and "t he master carrier
by sucti ailigbdniten the contact surfaces of them a vacuumis created in
an inner space of the holder. Further, it is considered that close
cont a6ti ng forae niyr beuphowadeethy viacansfiesuct aomplofratllicyi nokr sdpaee. 25
As for aforementioned magnetic transfer, on the _
media are sequentially subjected to magnetic transfer by a
gingle master carrier. Hence, it is preferred that the
master carrier is set in the holder of the magnetic transfer
apparatus and then the slave medium is conveyed to a contact
20 position with the master carrier, thus bringing the glave
medium into close contact with the master carrier, to which a
transfer magnetic field is applied. At that time, for
correctly positioning the master carrier or the slave medium

to be seated evenly in a flat inner surface of the holder,

25 the above elements may be kept in the state of being sucked



3¥ r , assunption that the novenent of both inner surfaces of the hol der

t owar d“and away from each other for bringing the slave nmediuminto close
contact with the master carriers in the holder is controlled separately
fromthe vacuum suction of 5 the inner space of the holder, before the

sl ave nmedi um cones into close contact with the master carriers to cause

cl ose contacting force, a vacuumcondition is created in the inner space of
the hol der to reduce the pressure therein, thereby resulting in that air on
contact surfaces of the slave nmedium 10 and the naster carriers is renoved
and the surfaces may cone into mutual contact wi th one another.

Accordingly, the extent of contact of the slave nediumw th the naster
carriers gmyphessuicd aasRbindoveyetiod hpapescessFras skampllepbdve subéers
fromthe 15 foll owi ng di sadvantage. That is, attributable to the vacuum
condi t i owhedfret tdhel mmertespaermifertshecdwed diatt doed bose t hentsdav ewiteddi botlones
into close contact with the naster carriers to cause cl ose contacting
force, tmunfacesr oirribes stavée wedivm medhd urgkepitaneousdyst resfofmpei ng
sucked to pressure 20 reducing _suctign parts in the holder may he decreased
in sucti GRIGLLE, LARASERY e gﬁ?h&%&ﬁf?%ﬁﬁ%¢ﬁ§pﬁ%s%ﬁ?esiéﬂﬁcmﬁalgﬂction

t I di ff b ti, f th
D1 e lir oM TIBENG Fo GOFFARTPaeY. BRd SoFebourBtr PRET AHEF2Cpace” bEBSes
smal | dug hgycreductyon tﬁfeﬁ?“rﬁh&? ef, .”{'n%s}t’ér%ercagl%%% &gﬁéé‘e&nt uction
force of 'the presstre reduci ng sUCLi On parts becomes decr eased, and

there is ikl epgRge hn BIRSYT CxbRENREN dhe LS HLGr edaiia Sustion
parts and the inner space. Cohsequently, the master carriers or the slave
nedi um aredqiehecheldyf pefrbhr Pagnedie- cedHeF8E bosStbki @ingaet suafidcamgnetic
transfer cannot be performed, or the master carriers or the slave nmedium
may be darfagde sdatveatmddiuvmanndte bestsed.cafbvdert mayghet peosabdvned| énent s
are not detached, the master carriers or the slave medi um nmay becone

m sallPgnedy tongs benery Puehpadl efoftheedinldlary andnsper negespahal sthe
desired paqsitions,, SUVWARY OF THE | NVENTI ON Therefore, it_is an_object of
the preséHEVEnVeHiWh 1Y sBPv&athetr bBE et hEfc iRt e"?:]“?ﬁ?cteneof)rFIBF art

and to prouife a TRANGILS LIRNST Bhe 2RRALAT YRa M Gk | &1 AdYAIY 29603,
the master carriers, the slave medium need not be separately
held.

15 In order to increase the extent of contact between the
slave medium and the master carrier, a close contacting force
may be applied to bring the slave medium into close contact
with the master carrier. Additionally, with a view to
removing alr remaining on contact surfaces of the slave

20 medium and the master carrier by suctioning air on the
contact surfaces of them, a vacuum is created in an inner
gpace of the holder. Further, it is considered that close
contacting force may be provided by vacuum suction of the
inner space.

25 As for aforementioned magnetic transfer, on the



15 in terns of perform ng good magnetic transfer by ensuring maintenance of
master “‘carriers and a slave nmediumin the state of being sucked in a hol der
for contact of the slave nmediumand the master carriers and by increasing
the extent of close contact therebetween. 20 To achi eve the above object,
there is provided a magnetic transfer apparatus, conprising a holder for
accommodati ng a sl ave nmedi um subjected to transfer of information and
master carriers bearing an information to be transferred which are kept in
the state of being sucked to 25 pressure-reducing suction parts positioned
at an inner 5 r 1 surface of inner space of the holder so that surfaces
of the slave nedium and the master carriers are held in nutual close

cont act ; asswastiloh Sthat osheninoviemenpr af dbstth ainaenusuedadesi @f afhd he

i nner space of the holder; and a magnetic 5 field application unit for

appl yi nghaldeansdeardregrbtawayf ifedoth achhethekdéor hhingimg athe helavyare of
perform ng magnetic transfer, pressure of the inner space by the vacuum
suct i on wAdiuns iptghetlasfancerfcadtonwpkbs dince wistete ppesiere- dadudishg
suction Earts. 10 Preferahly, a pressure difference between the vacuum
suction ORtESAndst HENtHRdl ey RPFTATLY nfX¥IMR FRAgYAGHUR. SHUPLT Wen t he

; ! S | o f
The. ihneFNEpABRT SCEBHT 1 o7 | Baot BoTCeR SPRFE ¢ VAR L £ OOt I ER0. kpa).
15 BRIEFRESCRIBLE e JTEE JIRA D Fhlred bar2i0PLSRECINR Y| S MBI N

parts show ng transfer state of a magnetic transfer apparatus according to
an enbodipBRBACO{nd hEoREELS Nt vAOYERt dMditHda ¥s | SréntidP S SEed | ORgdr Vi ew of

a hol der shown in

gpace of the holder to reduce the pressure therein, thereby
regulting in that air on contact surfaces of the glave medium
10 and the master carriers is removed and the surfaces may come
into mutual contact with one another. Accordingly, the
extent of contact of the slave medium with the master

carriers may be increased.
However, the process as sgtated above suffers from the
15 following disadvantage. That is, attributable to the wvacuum
condition of the inner space of fhe holder before the slave
medium comes into close contact with the master carriers to
cause close contacting force, the master carriers or the
gslave medium kept in the state of being sucked to pressure-
20 reducing suction parts in the holder may be decreased in
suction force, and may be detached from the pressure-reducing
suction parts. Namely, pressure difference between suction
pressure of the pressure-reducing suction parts and pressure

of the inner space becomes small due to reduction of pressure

25 of the inner space. Further, suction force of the pressure-



20 FIG |; and FIG 3 is a plan view showing main parts of an inner surface
t He hoFder. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her ei naft er

a description will be given of a magnetic 25 transfer apparatus of the
present invention in conjunction 6 r with the acconpanyi ng draw ngs. A
perspective view of main parts showing a transfer state of the magnetic
transfer apparatus according to an enbodi nent of the present invention is
shown in Fig. 1. As in Figs. 2 and 3, a cross 5 sectional view of the

hol der and a plan view of an inner surface of the hol der are represented,
respectively. Each drawing is a schematic, and drawi ngs are not necessarily
shown to scale. Referring to FIG 1, there is shown a magnetic 10 transfer

appar at Usedue @Ay’ issictdon hedfted beWbhed idechedesdd G&rld neéktal iBase chamber
casing 11 at a lower portion of the holder 5 and a conpressi on chamnber
casi ng ldiffeaanceppén peebeapet beteeén AkeCprebsuseeneducing. s@gtion an

i nner space 6 of the holder 5 fornmed by the above two chanber 15 casings
seal ed t pgetHeand| ther innedr uppare magiarsecmentdys 8hanuadter ecalrspused at
both sides of a slave nedium 2, and surfaces of the slave nmedium 2 and the
mast er c&Fritées I aied medirum harel datacke? Evamathei Prassuaeeredaingnt er

positions thereof are aligned. Further, the magnetic transfer 20 apparatus
1 inc%udéECEIQECBBFF§U@P90N@ﬂﬂthF(qﬁiﬁsé%FfQé%QQHigﬁuP%ﬁgo?WQQnt i nner

space 6 r th ressure of.the.inner space 6, there enerating a
tt?‘ Sct(?tl%l %gf% cealprlelf#eof nﬁg‘ Sp1 €& 6 Gnd" am%)égg’gt iCPa\{‘?a%e%z S0

cl ose con orce 1 n space o, C

?Egl Lg?;. iggaggaitt APt P, @ BrANSEIRSudBR IR | odid&! S bt r@E@ting 25
not detached, the master carriers or the slave medium may
become misaligned, thus being incapable of recording transfer

10 signals to desired positions.

SUMMARY OF THE INVENTION
Therefore, it is an object of the present invention to
solve the problems encountered in the prior art and to
provide a magnetic transfer apparatus, which is advantageous

15 1in terms of performing good magnetic transfer by ensuring
maintenance of master carriers and a slave medium in the
state of being sucked in a holder for contact of the slave
medium and the master carriers and by increasing the extent
of close contact therebetween.

20 To achieve the above object, there is provided a
magnetic transfer apparatus, comprising a holder for
accommodating a slave medium subjected to transfer of
information and master carriers bearing an information to be

transferred which are kept in the state of being sucked to

25 pressure-reducing suction parts positioned at an inner



7 t PIn an illustrated enbodinent, the two master carriers 3 and 4 are
di'sposéd at top and bottom surfaces of the slave nedium 2 positioned
horizontally, and surfaces of the above conponent parts are held in close
contact, thus 5 sinultaneously perform ng magnetic transfer of both
surfaces of the slave nedium 2. Alternatively, the slave nedium 2 and the
master carriers 3 and 4 nay be perpendicul arly disposed for nagnetic
transfer of the two surfaces at the sane tine. In addition, the master
carrier 3 or 4 may be 10 di sposed at any one surface of the slave nmedium 2
and cones in surface contact with the slave nmedium 2, thereby sequentially
carrying out magnetic transfer of a single surface. Herein, contact neans
that sur baggacer efhehflerNsphoseot oth@chol@¢r 088 Shiit agerf Scdk SPH Stk
relative to the 15 other surface with an extremely narrow gap therebetween.
The basesdtbhasbanediasn ngndl tdie t mashekrderarriersli akehdpeld] and thasual
circular inner surface |larger than an outer dianeter of the master carrier
3, and acdestercopsactonaofvachian wuet iogr fuadd ifox @uavidiinch a vacuum
pressure-reducing 20 suction part 1la having high flatness which functions
to suck SoﬁéﬂFéﬁPsﬁﬁféﬁ§(ﬁn4Qﬁa?ﬁéﬁ%rOEthﬁePOgdPﬁia@ﬂ@n%aT@Qﬂe%ﬁ%enter

position thereof is,aljgned. Ailsgomn in Fig. 3, in.a rtion_of the

press reﬁﬁgggciﬂﬁpih%??%ﬂlpéFP 15°Cor ¥R n@'tgrangg?g PRt Hast er
[ ; I | ' nol 15, of t ;

Car e JiglaP bRl EsiBb U el 68 10ngf e 08! BBy o€

comuni CakgnwhbB araHekbpn pbaspelef Of Mefef {ANRE NSHEIEe Oby t Bi8e PRSEuGRaNDEr
casing 11 fo the outside, and are connected to an ‘external vacuum punp, to

perform gustebhonuhylct ii@n. Highe3o, HHarOUEudtioSs UG tedblId esofl5, tike back
surface of the master carrier 3 is kept in the state of being sucked to the
pr essur epredgsuiregrsduting gactidh gpaftat ness of the master carrier 3 is

| earned by the pressure-reducing suction part 1la, and is corrected
whenéYer bei nngE@fmy.loaopltqﬁ@lmehediﬁgmn%eb@éwg%s§mﬁ1 ThEWHBY

casing 12 is di sk-shaped, and has an inner rface |l arger than_an outer
di amet er SYFEERE HRLePDEals eﬂnﬁgﬁﬁsgﬂﬂ?iﬁ%iissﬁﬂfﬁﬂﬁa%ﬁnQ%eOEoﬁﬁ?%ssion

chanber si ng n _annul.ar sheet.-1i ke, cushi an 9 (el ast] nber)
%8 gq%oﬁt %h\ﬁﬂr%ahster qriiens cohlk elli.tda ”gﬂ?&é cor(ltagé WEefI®

is attached, 1 afl rigidp 10 havi'ng a predet ernined
flatness chg MHUREE e U0l siikacE ofnd enfd Bl Sopbdt 85100he60188d o an

upper pressure-reducing suction part 10a, and sucks a top surface of the
upper nagben-6alsi Bba4(Wdhen Deiveg :cenbper.gd-sdhrpyy essur e-reduci ng suction

part 10a
15 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of main parts showing
transfer state of a magnetic transfer apparatus according to
an embodiment of the present invention;
FIG. 2 is a cross-sectional view of a holder shown in
20 FIG. 1; and
FIG. 3 is a plan view showing main parts of an inner
surface the holder.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, a description will be given of a magnetic

25 transfer apparatus of the present invention in conjunction



20 conmprises opened suction holes 15 as in Fig. 3, and is connected to

ariot hef vacuum punp to performa suction function. The conpressi on chanber
casing 12 can nove axially toward and away fromthe base chanber casing 11
(up and down 25 directions in drawing), and a central hole of the slave 9

t , mdium2 is fitted around a center pin 11d standing at a central
portion of the base chanber casing 11, whereby a position of the base
chanber casing 11 is set in the holder. Rotation shafts 11c and 12c proj ect
froma bottomsurface of 5 the base chanber casing 11 and a top surface of
t he conpression chanber casing 12, respectively. The base chanber casing 11
and the conpression chanber casing 12 are connected to rotation units,

whi ch ar g3 pAt +BROWR-APANLIhEt edalageiher a %@fE?%cEi%@ RAPYr Gasidg 11
has a flange 11b projecting Opwardly from an outer circunference thereof,
whi | e t hpageBpr&ssian cAanbeangbst ngrhiehast andehemnaghange ldnmyfdecting
downwardly froman outer circunference thereof. The flange 12b of the

conpr essappachauber acevrddng? has asn 15embbéimemtanedér <iw | gyrddent an

i nner dianeter of the flange 11b of the base chanber casing 11, and may be
i nsertedinventine ianehowhr tunFégende ks tire Figsge? Hns of, tdheckrase chanber
casing 11 or vice versa. An C>rin%_sealin menber 13 is fitted onto the

out erd ci PEGRLERBAt iVAdieW ok bhet R lfter | apfea1 P a30F IRV cBhpR&s s hanber
casing 12. en the conpyessi on chanber casing 12 is inserted into .the base
Chanber BHEEREE1 PE (HiF SRGTIrE ALROGEDESCER i o SARSE IR ‘cot 4t i th
the i nne Leeunf.erenti f fl.an 1b casi ng
11. Therggg}{,”g'ggalﬁggof&%}hgen%chi éﬂﬁy Aprgarvg'l%lgél ?géce%l%i%sblg%g?ée:ve , ‘and t he
inner spagdwh &8 scabetween the two chanber casings 11 and 12 is seal ed.
The sealing nmenber 13 may be nounted to the base chanber casing 11, and

ot her seal i ng refdanisgn ey EIeisedl, Asthierd | oned sthowe, 4 hemapeteicS is
formed as a 5 cylindrical structure capable of noving the conpression
chanber tasnefet?appamptuand awaprfisamgt lae Hedskerc Faneictc asiaoigudds ian a
state that _the inner space 6 is sealed by the sealing nmenber 13. In

addi t i oncyédefdrigslghashechhavbercensiey hei ghtaolovee ReEvECHERE U and

the master_carriers 10 3 and 4 is, altered by changi ng the thickness of the
sl ave rreg‘PEx 3, 5(h%“‘%fﬁ§t ORI T T R 3céﬂﬂbﬂ,¥ Fﬁélg‘ﬁs%i%naﬁeﬁﬁ’eru@p%d t he

rigid pl 10, the seal ed ate of, the_inner s e 6 cap_be_ens . At an
i nner su %Eég{llmitc er|$('zsoa£p'osi %or?ga i%é/ar%(‘:ﬁe)%a flrr(l)mg'?@t%é ff‘%ngaél 131%1{%? t he

base . chagBgpeCasi B8 theMolgePOS tEORRS: OBy WAl Yahsod the nasi@besarrier

3, exhaust ports 7a of the vacuum suction uhit 7 are opened. An air channel
7b cosmueheahbBg sWallkd hodgediaist pPekés 4adi spbeirMethdteyl deattiehase
chanber casing 11, and communi cated to the 20 outside through the rotation
shaft l1llendard Fxg t Aespcemdeatedath anided evhad wdevemmedimmuid chand not
shown. The opened exhaust ports 7a may be placed on the center pin 11d.
Furt her, sexhagse pértbengyave Meditd enanfetBonPratsr opathbabers cadiing 12

to perforn1vaCﬂuT1suction of 25 the inner sgace 6. ..
4 are held in close contact in a state that center positions

thereof are aligned. Further, the wmwagnetic transfer
20 apparatus 1 includes a vacuum suction unit 7 (Fig. 2) for
sucking air from the inner space 6 to reduce the pressure of
the inner space 6, thereby generating a closge contacting
force in the inner gpace 6, and a magnetic field application
unit 8 for applying a transfer magnetic field while rotating

25 the holder 5.



11 Thr ough vacuum suction of air by the vacuum suction unit 7, the inner
space 6 of the holder 5 is controlled to a predeterm ned pressure in the
range of 1-51.3 kPa (vacuum |l evel: -100.3-50 kPa) . Thereby, the surfaces
of the slave 5 nedium 2 and the master carrier 3 are held in close contact
under a predeterm ned contact pressure, and al so air between the contact
surfaces is discharged, thus increasing the extent of contact therebetween.
An area of the inner surface perpendicular to a contacting direction (net
area of 10 vacuum suction region), of the inner space 6 of the holder 5 is
2-3 tinmes larger than the contact area of the slave nedium 2 and the naster
carriers 3 and 4, thereby increasing the vacuumforce of the inner space 6.
I n addi tion, armpredetidliboedte@ntabbiifileft ¢SsHee twd tkfsHeangea®fidhd 0 50 15
Ncrm2 (0.1-5. 0 kg/cn2, e.g. , 20-30 NNcn2 (2-3 kg/cnR) ) is obtained
dependi n§ endvacaue HiwpbsedVt htdbheand nbottappturfddcem of the «lose
contacting force as nentioned above, an additional conpression unit, which
f unct i ongedduiieehpeisdgliopegr doxizpanthadlyer ahdf rymicees2@foths dahovrmy be
equi pped to the apparatus 1. Such a conpression unit may be provided with a
press cyFPRBERSNENd BRF dnt BRI offltondfessFdRSBod ERRERSE naytphly a

pr ede erntneg | oad tg t he £otation shaft. 12c on the g@qgniision chanber

Casi . 19 BR FARCREP He DErESE UGN ARRF G EPRBGREL . By SaT B EARR (| on
pressur e @f : ucti [ty s t o] re-r cinhg
suction Sgr ttél%loséléa‘pn% %‘%QE#[? ?dntro e %tul&%%fat%?eggér%g g"fe %ﬁl ifnner
space 6 Bydt hend aqayPeUCERLPi 8Pkt 7 afidhi @h&kasl! B\éferpéfpé/ﬁ&%ﬁ'l%ﬂﬁﬁ') than
suction pressure of the pressure s reducing suction part's 10a and Ila.

Pref er ably sppsedasfior dhddiesteinte et ohnéher PoES HHee- £ REUBLRFaEHSE! i@ g ts and
the inner space is set in the range of 1-50 kPa. At the time of performng
t he magnetine timesf erln taddst bve, neleumaBties suthjrEctred porvidouslyy b
initial DC 10 magnetization in an in-plane track direction in case of in

pl an&Or e€4FBPRGI BF PAYaOper pardiace &f diheedliare inediage Dfamydreenel cul ar
recording.§ Such _a slave nedium 2 conmes in ¢l ose contact with the master

carriersi8 afii*A3%Gnd SRNERSEs & Hhag c i8S i i etk t oPREYFREK
di r ect | 0pgf,c45; RETHendl Sl Al IRt hQn@RRES! LEad fedi® oF T 8O A AP
surface. Herein, contact means that surfaces are held in
close contact, or one surface is disposed relative to the
15 other surface with an extremely narrow gap therebetween.

The base chamber casing 11 of the holder 5 is disk-
shaped, and has a circular inner surface larger than an
outer diameter of the master carrier 3, and a center portion
of the inner surface is formed with a pressure-reducing

20 suction part 1la having high flatness which functions to
suck a bottom surface of the master carrier 3 in a state
that a center position thereof is aligned. As shown in Fig.
3, in a portion of the pressure-reducing suction part 1lla

corresponding to a size of the master carrier 3, a plurality

25 of suction holes 15 of at least about 2 mm are uniformly



DC magneti zation to performthe magnetic transfer. As the slave nedium 2, a
di'sk- shaped magnetic recording nmediumis used, for exanple, hard disk or

hi gh density flexible disk with a magnetic recording part 20 (magnetic

| ayer) formed on both surfaces or a single surface thereof. The magnetic
recording part conprises a magnetic recording |ayer of a coating type or a
metal thin filmtype. The master carriers 3 and 4 are di sk-shaped, each
being forned by coating a soft nmagnetic nmaterial on fine 25 irregularity
patterns (projections and depressions) forned 13 on a substrate. Such
coated surfaces serve as a transfer information-bearing surface forned with
transfer patterns which cones into close contact wwth the slave nmedium 2
The opposbkaedur f acesl touddle cret ed shvvhacesr € sugkesnt oHohesd bese
chanber casing 11 and the rigid plate 10, respectively. The substrates of

t he mast eommanicers ®iahdad4saceiondehafinahyfomhed i ftroselecidsl éf orheanong

ni ckel, silicon, quartz plate, glass, alumnum alloy, ceramcs or

synt het i bagesichambart easiof e twrh‘lmemtraie!@ul and yansateameagted o 10
projections and depressions, is forned by a master stanper nethod. The soft
magnet i c 2Rat SFEQINEL VRCHER bHUBRDb] & i H@rﬁoﬁ‘ﬁgr?et BYCk&PEr | Buneiolcuum

film tion t ho ch as vacuu osi tion, utterin r | ati ng,
and ﬁ%atgﬁaowet 9%héﬂﬁﬁs?%?tk%?rgég§gu§éd foroF pﬁ&ﬁga @céﬁ%'ﬁ@gare 15
simlar %gskhosgafor Bespendkcukal rg£ qgghn cqg 1,00 menber
9 functiOns to eq aar y 2ofpr €58-a Ba strf aceN%top str ace? tHas upper

mast er Cﬁ'fr[a's%{xré-—ﬁéaﬁch of QR ok QRN 19251 170 R e téh@fﬂﬁ{ Eatefll Sk

shape and attache € conpression cha casing 12, 20 In ich the
el astic eakeiezl 3 SiLxeapthéd e bxr@eweﬁsdﬂebli@aucﬁ 3 eXafich partcon
i

rubber, pol yurethane rubber, quorlne rubber and but adi ene rubber, or
foamed radan andh1ascspnegéeduhhemevéhébe&nguﬂ]ueﬁedﬂ d appllcatlon unit 8
applies a 25 transfer magnetic field and, as necessary, an initial
10 On the other hand, the compression chamber casing 12
is disk-shaped, and has an inner surface larger than an
outer diameter of the master carrier 4. At the inner
surface of the compression chamber casing 12, an annular
sheet-like cushion member 9 (elastic member) is attached,
15 onto which a flat rigid plate 10 having a predetermined
flatness is mounted. A bottom surface of the rigid plate 10
is formed to an upper pressure-reducing suction part 10a,
and sucks a top surface of the upper master carrier 4 while
being centered. The pressure-reducing suction part 10a
20 comprises opened suction holes 15 ag in Fig. 3, and is
connected to another wvacuum pump to perform a suction
function.
The compression chamber casing 12 can move axially

toward and away from the base chamber casing 11 (up and down

25 directions in drawing), and a central hole of the slave



14 magnetic field to the holder 5. In case of in-plane recording, ring
type héad el ectromagnets are used, each of which has a coil wound around a
core with a gap extending in a radial direction of the slave nmedium 2. The
head 5 el ectromagnets are di sposed at both sides of the holder 5, and apply
transfer magnetic fields generated parallel to a track direction, to both
sides of the holder 5. Wth rotation of the holder 5, magnetic fields for
transfer are applied to the whole surfaces of the slave nmedium 2 and the 10
master carriers 3 and 4. Alternatively, the above application unit 8 may be
rotatably nmounted. The magnetic field application unit 8 may be di sposed at
any one side of the holder 5, and pernmanent nagnet device may be di sposed
at any Ofgashe 20110t heebdesrblnbhe hobfieer Lan! M Asscolaniss papdicul ar
recordi ng, electronmagnets or permanent nagnets ﬁaV|ng different polarities
are usedcastihe g%gmbnc bf ekteappRidecabhambépi aBizgd B € ¢hepeped at both
sides of the holder 5, and magnetic fields for transfer are generated in a
per pendi pobatidnrefttha hade apiphmiesk t@aLihd hel hid dest S5in Rie paolided.
application of the magnetic field, the holder 5 or the magnetic field may
be novedRotatisopeshaf s nylongndtlc tpropier Dron e hvidian sunffeces ofBel ow, a
description will be given of a magnetic transfer process by use of the
nmagne? i ctheanBiee Phaairkels cesindf llhe apfesent tPRveErERCE MRfhettihe

transfer using the 15 1 L inventive _ nmagnetic transfer apparatus 1 is
r epeat edF?mBEgFﬁ?‘ﬁ’éd FPERPRESpERPIPE a1l ur HSSRESH VElAve ﬁ@&i urRaSe py

using th r_carriers and 4. Far. etihc transfer, the |ower
mast er cgpgﬁggrgggéﬁﬁgp?&' r?nf)}] (E‘%éa irér?"kpﬁég%l?g%ao et)reicr?é"léﬁclg‘ezd 0 the

pressur exLaddct g sy&tif&agcg{)dn 114k thgphase ghambgy Caéﬁé%,“ﬁ(ﬂﬁ“ le the

upper naster carrier 4 1s t in place in the state of being sucked to the
pressur erpeddeiingogecheépn part 10a of the rigid plate 10 of the conpression
chanber casing 12. 10 In the separated state of the conpression chanber

casi hy 12 and Thee Hyese ciaviier cesingg 111 hdden sf bamgerediipojdetcing s
initially magnetized in an in-plane direction or a perpendicular direction
at any oHewaufidcefxorer @of pytest ebreynfemgnrcehdfsaieofasi vgila Wig e bei ng
centered. Then, the 15 coppressi on chanber casing 12 cones into contact

with t heCBERECER ABer CRAUPRY 1825HRE sédl | AgsmeMIther off kao@Rssi on
chanber casi.nfg :lL2 sl dabl ¥Pﬁ0”§ts into contact wth i nner cl_iércu erenti al
face of Ph&IF tén%% ffB’ngP € pasE HanbEr50 T EESthe %K/eos al i ng
t he inne p of. r onodati e di nd t he
mast er chréi gggngea%&bz$%§lg€ec§rﬂ§£%€ess c%htalg%tégdcétgg%ég lro%t m}/}egegnza%rﬂe upper
mast €5 Ccahkber ddaaBdetrh@mihave RALUAN? iirha3C CERldtdied s aile | S14Mgchar ged

fromthe inner space 6 by the vacuum suction
11b of the base chamber casing 11, and may be inserted into
the inner circumference of the flange 11b of the base
chamber casing 11 or vice versa. An O-ring sealing member
13 is fitted onto the outer circumferential face of the
20 flange 12b of the compression chamber casing 12. When the
compression chamber casing 12 is inserted into the base
chamber casing 11, the sealing member 13 slidably comes into
contact with the inner circumferential face of the flange

11b of the base chamber casing 11. Thereby, sealing of the

25 axially parallel faces is achieved, and the inner space 6

10



25 unit 7, whereby pressure of the inner space 6 is reduced. 16 As such,
the infer space 6 is set to a pressure of a predeternmined |evel higher than
suction pressure of the pressure-reducing suction parts 10a and 1la sucking
the master carriers 3 and 4. Thereby, the suction force of the 5
pressure-reduci ng suction parts 10a and 1la is not reduced and the naster
carriers 3 and 4 are stably sucked, thus preventing the master carriers 3
and 4 from being separated and m saligned. Wile the conpressi on chanber
casing 12 is downwardly 10 noved, air between the slave nedium 2 and the
master carrier 3 and between the slave nedium 2 and the master carrier 4 is
di scharged. The upper naster carrier 4 cones into contact wwth the sl ave

medi um 2pegfiden PRI 1t8F UBhARKER CLasen§eNtuacCtdiy 197 ¢8 R lkdy S| amge medi um
2 and the master 15 carriers 3 and 4 toward the base chanber casing 11

under prgealiiagbyesiber nal mhgr ¢ MRiuFRSEhed CH 88y ehatRandidAien vacuum
| evel s, whereby air between the contact surfaces is elimnated. Then, the
magnet i c1li, ehddappheraseabingi hedhapismwache be2Mmseat.h si des of the holder 5
and applies nmagnetic fields for transfer in the opposite direction to the
initial magnetAzattentiginestt abaveni | eheotkeldey t 15e Al déprBedThas ely,
magnetic patterns according to transfer patterns of the master carriers 3
and 45 ar EYLéBEFEERL onSERECHERRetGAPBE S e Odr dMRYLPEr t EhBf TPRPEFEREPHedi um

absor bed“PERERE (U | 07 (R ihs 2 GUERY | AEOBoT A RagREr COHaRarT ol
?8?1”23 : %%glﬁgg%ggé}l\l\%t BeLPE ShAVeHEU HM P b die PE Ol £CLL L e RAL) SRS DI NG
sealing member 13. In addition, even though the whole
contact height of the slave medium 2 and the master carriers
10 3 and 4 is altered by changing the thickness of the slave
medium 2, the master carriers 3 and 4, the cushion member 9
and the rigid plate 10, the sealed state of the inner space
6 can be ensured.
At an inner surface which is positioned inwardly from
15 the flange 11b of the base chamber casing 11 and 1is
positioned outwardly from the master carrier 3, exhaust
ports 7a of the wvacuum suction unit 7 are opened. An air
channel 7b communicating with the exhaust ports 7a is formed
inside the base chamber casing 11, and communicated to the
20 outside through the rotation shaft 11¢, and further
connected to an external vacuum pump which is not shown.
The opened exhaust ports 7a may be placed on the center pin
11d. Further, exhaust portg may be formed in the

compression chamber casing 12 to perform wvacuum suction of

25 the inner space 6.

11



5 patterns of the master carriers 3 and 4. In case of inplane recording,
initial" magnetization at the contact portions of the slave nedium2 is not
inverted, and that at the other portions is inverted. In case of

per pendi cul ar recording, initial nmagnetization at the contact portions is
10 inverted, and that at the other portions is not inverted. As a result,
magneti c patterns according to transfer patterns of the master carriers 3
and 4 are transferred at both surfaces of the slave nmedium 2 at the same
time. After magnetic transfer, operation of the vacuum 15 suction unit 7 is
stopped and pressure of the inner space 6 is raised to atnospheric
pressure. In addition, the conpression chanber casing 12 is separated from
t he base chantBiraag ngadiumr eueadiong édheadkodey cohe aviaicngmf eswetickthe sl ave
medium 2 is renoved fromthe holder 5 and is fed 20 to a next process, and
a new sl spétniddi bhe2inpesesphneott @ hbedeplder Whekebyomegmeled ta @nsf er
treatnment is repeatedly perfornmed. According to an enbodi nent of the
present PREEREREMLINEH Rrepsuxgrial thel dengs, of stavé- dedif@dm &3 Wast er

2 [ Kk [ f [ ked 8 [
or coour eLPEARC, IgO00arT BN FRRYS 1BRCRRAYI1ERen MIIAGANGY i B Rt veen a
base £haghay, gasi ngal1ANG 5 COMRLSSSIN £NATDRIGASING 12,4 scsgalad. Then,

t he inner Space 6 °1s vacuum sucked to a predeterm ne pressure to

5 conpr egggkkeashaugeFRORIARAE éaﬁzllwettieeeg@éfér SRATAEES BiANSAdth the

cl ose contacting force. Since a lower master carrier 3 positioned on the
base chakber €asta@r ldiFanddgghikl afinespapdang tdipr easueashiagucing
suction part 1la, the slave nmedium2 is hardly defornmed due to nutual

cont act . exfiehur t br , cdimnatppatharesietwersar.r i erAd iaxre@l abifil ytheessmteby a
cushion nenber 9 and a rigid plate 10 with uniformforce regardl ess of the
par al | el sy&§pree permresdiecndarnherasgpnbeetintedbbectve (Ret caltra i@h of the

pressure of the inner space 6 befgre the slave nedium cone%aL to cont act

pace
wi t hids VREUHES FEFtEgRy F@9§°§) anff4thgi LNREY vERACR ot GEt ERErFAALT o the
sl ave nediu and_t he ster rrie 3 and 4. s_conpl etely discharged,
wher aby. tHe 2 oNtTSP SReSEoN et < FBe] AT SPERTRer (TS rALTLY
carriers r pasi.t.i d t hat S iers 3
and 4" 20"RaaH, 2 BR8 ALY RAbErRALI 8RR Y BRd BE b RS et on

parts 10gnandydd@uml €chel U6t ached ihgeef ré%ﬂdéy B! essik e adidfitebances bet ween
the pressure-reducing suction parts 10a, 1la and the inner space 6, thus

per f or m pgedegaeinti aellr asitaictdingh pietswloe utAcyhe?2 raAldehovfh 1t e upper
master carrier 4 is disposed at the 19
15 N/cm® (0.1-5.0 kg/cm?, e.g., 20-30 N/cm* (2-3 kg/cm®)) is
obtained depending on vacuum levels.

With the aim of application of the close contacting
force as mentioned above, an additional compression unit,
which functions to mechanically press the holder 5 from the

20 outside, may Dbe equipped to the apparatus 1. Such a
compression unit may be provided with a press cylinder, and
a front end of a compression rod thereof may apply a
predetermined load to the rotation shaft 12c¢ on the

compression chamber casing 12 of the holder 5.

25 Upon performing magnetic transfer, suction pressure of

12



r conpression chanber casing 12 in the above enbodi nent, it may be set to
be aligned with and di sposed on the slave nedium2 which is placed on the

| ower master carrier 3 sucked to the pressure-reducing suction part 1lla of
the base 5 chanber casing 11. The rigid plate 10 may not be nmounted to the
conpressi on chanber casing 12, and the cushion nmenber 9 may directly
conpress the upper master carrier 4. In case where flatness of the inner
surfaces of the two chanber casings 11 and 12 is high, the cushion nenber 9
may be 10 omitted. In such a case, suction holes 15 may be forned at an

i nner surface of the conpression chanber casing 12 as in the
pressure-reduci ng suction part 1lla of the base chanber casing 11, and nmay
pr ef er abtheasacuums geicttilon uppdr hestédertharpressure 4feducialyli sucniem

si nmul t aneous magnetic transfer of both surfaces of the slave nmedium2 , the
mast er c®Rrter Wacord Lheo isomadiradiled snclhnehatr paessoret I sthee
medi um 2,, and magnetic transfer of a single surface may be sequentially

per f or med™PE SBERCa bc &¥e, then ¢/afib SUHIqre Ul 7 Kepthighew {Hewe¥ate of

bei ked to th - 1 edug] L t f the b hanb
casi ng 155 aFtCPHE JerodImeahtin 2 iy Do PEASPRPneTmble: BEPIRECS or be

ked t : - | ti 10 I hanb
caci ng 15 G HE SRR REPLEEY 108, RIS, o et Th R gy e 20"

1, pressui¢raiehpe 1d¥MeLnapPgeurkheciabdal uddior apHHELSYed Ofpanit is
hi gher than suction pressure of the pressuré-reducing suction parts

requi r ed ihderhebdagikthges| axethediagorot he-s@KmL. carriers in the hol der.
Thereby, 5 before the master carriers conme into close contact with the

sl ave nedi um t&t cabse tdimes eoft opertormind othe, magmetics untdmafenf, thleei nner
space |l eads to renoval of air on contact surfaces_of the slave nedi um and

t he nast 8laygr r feddum ngr odngsHbiagredonpaeviensitvie spavenieddrlimBAd t he

master 10 carriers. Further, a antity of ajr renminihg on confact

sur f a8es "PINGELRBEILH, 1PhGD i%‘%ﬁ%&% g&%‘rﬁtlﬁn clllbs%a%%n‘?%c%n‘

t her ebet . At that. tinme, t.he m [ .carri-er r_the slawve fumin the
state of \BE% r?gégl?(%gi&nlgd e lﬁlr eass@%ﬁzerne&ucc‘%lnaglsscgl(:lielcgcnloﬁlarjtré %%é b(g]E kept as

they arepelpehRYsulbeVedNuiRe mMeheh GArEhglie Hediff Shavumdi i from
bei ng separated and m saligned,” resulting in good magnetic transfer. The

present ichveet i @dnbast begitlestel begst ¢r avddtiedts ali vgndamner andndait is
to be understood that the 20 term nology used is intended to be in the
nat ur e otrdescerpmagmetdichefidlvhni of apphiedt ton.a MNarachrodl fectatomnerand
variations of the present invention are possible in [ight of the above
t eachP ng@emﬁ@déﬁﬁgé,r direstionbernadiétet bodthhadivkchiont @€ sBdpdadf the

appended_cl ai ns, the 25 inventigon nmay be pract|ced otherw se than as
speci f i c &G gpag{xetlzatlon to perform the magnetic transfer.

As the slave medium 2, a disk-shaped wmagnetic
recording medium is used, for example, hard disk or high-
density flexible disk with a magnetic recording part

20 (magnetic layer) formed on both surfaces or a single surface
thereof. The magnetic recording part comprises a magnetic
recording layer of a coating type or a metal thin film type.

The master carriers 3 and 4 are disk-shaped, each
being formed by coating a soft magnetic material on fine

25 irregularity patterns (projectiong and depressions) formed

13



!/ described. 22 ,~ 7 What is clained is; 1. A magnetic transfer
apparatus, conprising: a holder for accommobdating a sl ave nmedi um subj ected
to transfer of information and master carriers bearing an 5 information to
be transferred, which are to be kept in the state of being sucked to
pressure-reduci ng suction parts positioned at an inner surface of an inner
space of the holder so that surfaces of the slave nedium and the naster
carriers are held in mutual close contact; 10 a vacuum suction unit for
provi ding a vacuum condition of the inner space of the holder; and a
magnetic field application unit for applying a transfer magnetic field to
t he hol der, wherein upon perform ng magnetic transfer, pressure of 15 the
i nner spane aofsulbe-detieder Sych heonaedumusifeiiesn aste | as hagharandfar sucti on
pressure of the pressure-reducing suction parts. 23
. Ae. Aa2. AnZormainlonsbegr vk AsRraseAyE armedly wilthAut ransfer Apafnarng . A@ A
E39Z

which comes into close contact with the slave medium 2. The

opposite surfaces of the coated surfaces are sucked to the

5 Dbase chamber casing 11 and the rigid plate 10, respectively.
The substrates of the master carriers 3 and 4 are made

of any material selected from among nickel, silicon, quartz

plate, glass, aluminum, alloy, ceramics or sgynthetic resin.

Pattern of the surface irregularity patterns, i.e.

10 projections and depressions, is formed by a master stamper
method. The soft magnetic material is formed by subjecting
a magnetic material to vacuum film formation method such as
vacuum deposition, sputtering or ion plating, and plating
method. The master carriers used for in-plane recording are

15 similar to those for perpendicular recording.

Meanwhile, the cushion member 9 functions to equally
compress a back surface (top surface) of the upper master
carrier 4, and is formed from an elastic material to have a
disk shape and attached to the compression chamber casing 12,

20 in which the elastic material is exemplified by general
rubber, for example, silicon rubber, polyurethane rubber,
fluorine rubber and butadiene rubber, or foamed resin such
as sponge rubber.

The magnetic field application unit 8 applies a

25 transfer magnetic field and, as necessary, an initial

14
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Too W ( FESPOTERnR ot dﬁpﬁjﬁ%f’o%‘é) By 3100 0 iGN () Lal 1 10
% & ()- Llajfﬁ)/d%ﬂ]é,lo Aoﬂsﬂ@EWﬁ A& E)a1881 &e&a@a&l parallel to a

“3$10% & () -! & ()-110% & ()-! N-#109%& ()-Z nK 10ty#&'S

#10%&' () tr@lck0%adredt168#10%6 &vokh Sk1Q8 & df - MhE0%h&10er 191 10WZth4r wX9K
10sL3!'10% & ()-sl1110% & ()-!N ,#109%&' ()-m X ,#10% t& ()-m | Y#10%& ()-!S
Y#109&' ( rotagilonc af ktlsf ~holder 5, magnetic fields for transfer are

applied to the whole surfaces of the slave medium 2 and the

10 master carriers 3 and 4. Alternatively, the above
application unit 8 may be rotatably mounted. The magnetic
field application unit 8 may be disposed at any one side of
the holder 5, and permanent magnet device may be disposed at
any one side or both sides of the holder.

15 In case of perpendicular recording, electromagnets or
permanent magnets having different polarities are used as
the magnetic field application unit 8 and are disposed at
both sides of the holder 5, and magnetic fields for transfer
are generated in a perpendicular direction and applied to

20 the holder 5. For partial application of the magnetic field,
the holder 5 or the magnetic field may be moved, thus
performing magnetic transfer on the whole surfaces.

Below, a description will be given of a magnetic
transfer process by use of the magnetic transfer apparatus 1

25 of the present invention. Magnetic transfer using the

15



10! X) ,#109%& ()-!S ,#109%& ()-10% s& ()- 10t 10t 10t9s10% & ()-!'\
,5$10%t & ()-{pz[PE: 10 10° 10" 10 9s10% & ()- $#10% & ()- !'f $#109%& ()- !X
$#109%&R ()- ! X ,#109%& ()-BzX6PE: !1$109%& ()-,!f$10% & ()-,!I$109% ()-,!
$109& ()-,!6$10%& ()-,10% & ()-Bxb@!1! @10%,& ()- L '10% & ()-10% | & ()-
100 10" 10 9s10% & ()-$10% & () -, x+zX6b@
D #109%& () - & @#109& ()-&sSF 10% & ()-! n#10%&' () - & D#10% " & () - & %@#10%
& () <X~ @@ 10 9 10% & ()-7#10% & ()-!D, #109%&' ()- |, #10%& () -
L& 110% & ()- Y(s'10% & ()-.fj] H®
inventive magnetic transfer apparatus 1 1is repeatedly
performed with respect to a plurality of slave mediums 2 by
using the same master carriers 3 and 4. For magnetic
transfer, the lower master carrier 3 is kept in place in the
5 state of being sucked to the pressure-reducing suction part
lla of the base chamber casing 11, while the upper master
carrier 4 is kept in place in the state of being sucked to
the pressure-reducing suction part 10a of the rigid plate 10
of the compression chamber casing 12.
10 In the separated state of the compression chamber
casing 12 and the base chamber casing 11, the slave medium 2
which is initially magnetized in an in-plane direction or a
perpendicular direction at any one surface thereof is set to
the base chamber casing 11 while being centered. Then, the
15 compression chamber casing 12 comes into contact with the
base chamber casing 11.

The sealing member 13 of the compression chamber
casing 12 slidably comes into contact with an inner
circumferential face of the flange 11b of the base chamber

20 casing 11, thereby sealing the inner space 6 of the holder 5
accommodating the slave medium 2 and the master carriers 3
and 4. Before the press contacted state between the upper
master carrier 4 and the slave medium 2 is accomplished, air

is discharged from the inner space 6 by the vacuum suction

25 unit 7, whereby pressure of the inner space 6 is reduced.

16
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10" 9F! 109%&' ()-!9% , TH10%Kk& ()-4 !'Il, THI0UBS&' () -4 y1l09% ()- 10t 10t
10t 9 10% & () - $$WRE&EI ' } "<~\ =
10! N, #109%&' ()-99*! 109%&' () -! N$#109& () - YL#! 109%&' ()-! @109% ()-L " 10%& ()-1""
9(J(L(MNO S(xmbC 10!'10% & ()-s 10 10
As such, the inner space 6 is set to a pressure of a
predetermined level higher than suction pressﬁre of the
pressure-reducing suction parts 10a and 1lla sucking the
master carriers 3 and 4. Thereby, the suction force of the
5 pressure-reducing suction parts 1l0a and 1lla is not reduced
and the master carriers 3 and 4 are stably sucked, thus
preventing the master carriers 3 and 4 from being separated
and misaligned.
While the compression chamber casing 12 is downwardly
10 moved, air between the slave medium 2 and the master carrier
3 and between the slave medium 2 and the master carrier 4 is
discharged. The upper master carrier 4 comes into contact
with the slave medium 2, and ' applies wuniform close
contacting force to the slave medium 2 and the master
15 carriers 3 and 4 toward the base chamber casing 11 under
pressure by external force (atmospheric pressure) depending
on vacuum levels, whereby air between the contact surfaces
is eliminated.
Then, the magnetic field application unit 8 approaches
20 both sides of the holder 5 and applies magnetic fields for
transfer 1in the opposite direction to the initial
magnetization direction while rotating the holder 5.
Thereby, magnetic patterns according to transfer patterns of

the master carriers 3 and 4 are recorded on the magnetic

25 recording parts of the slave medium 2.
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10t : 10% & ()- @10% & ()-,!'p@10%t& ()-,! DALO%R ()-,!f @ 10%t& ()-,! NG10%
& ()-, CD>E>F>, 7QauAAdB=
10t ! X#109&' () -MagmeatoRg' (Eieldis3#£09R' {yandfiewt16@plipd, 10p68, (Magnetic
transfer are absorbed to the projection patterns through the
goft magnetic material coming into contact with the slave
medium 2, the projection patterns being formed into transfer
5 patterns of the master carriers 3 and 4. In case of in-
plane recording, initial wmagnetization at the contact
portions of the slave medium 2 is not inverted, and that at
the other portions is inverted. 1In case of perpendicular
recording, initial magnetization at the contact portions is
10 inverted, and that at the other portions is not inverted.
As a result, magnetic patterns according to transfer
patterns of the master carriers 3 and 4 are transferred at
both surfaces of the slave medium 2 at the same time.
After magnetic transfer, operation of the vacuum
15 suction unit 7 is stopped and pressure of the inner space 6
is raised to atmospheric pressure. In addition, the
compression chamber casing 12 is separated from the base
chamber casgsing 11, releasing the close contacting force.
The slave medium 2 iz removed from the holder 5 and is fed
20 to a next processg, and a new slave medium 2 is set into the
holder 5, whereby magnetic transfer treatment is repeatedly
performed.
According to an embodiment of the present invention,

in a cylindrical holder 5, a slave medium 2 and master

25 carriers 3 and 4 are kept in a state of being sucked to
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space 6 between a base chamber casing 11 and a compression
chamber casing 12 is sealed. Then, the inner sgpace 6 is
vacuum sucked to a predetermined level of pressure to
compress the slave medium 2 by the two master carriers 3 and
4 with the close contacting force. Since a lower master
carrier 3 positioned on the base chamber casing 11 has high
flatness along the pressure-reducing suction part 1lla, the
slave medium 2 is hardly deformed due to mutual contact.
Furthgr, the upper master carrier 4 is plainly pressed by a
cushion member 9 and a rigid plate 10 with uniform force
regardless of the parallel degree between the inner surfaces
thereof. Due to reduction of the pressure of the inner
space 6 before the slave medium 2 comes into contact with
the master carriers 3 and 4, air between contact surfaces of
the slave medium 2 and the master carriers 3 and 4 is
completely discharged, whereby the extent of close contact
is dimproved. Further, the master carriers 3 and 4 are
correctly positioned, so that the master carriers 3 and 4
kept in the state of being sucked to the pressure-reducing
suction parts 10a and 1lla are not detached therefrom by
pressure difference between the pressure-reducing suction
parts 10a, 1lla and the inner space 6, thus performing
magnetic transfer with high accuracy.

Although the upper master carrier 4 is disposed at the

19

X93#10%& () - OPQSSsTvTWIWUB+< 10t 910% & ()-!y



L$10%& ()-,! X L$10%& ()-,!9)

$109%& ()-,!1* $10%& ()-,!: $10% ()-,s910% & ()- MLO% & ()-M 10t
10t WAKYYZZZZz[ PE: Ot 10t 10t 10t910% & ()- $10% & ()-,!l $109%& ()-,!X
$10%&' ()-,!1 $10%&' ()-,ZZZ[\X\\z[9PE: Ot!; #10%&' ()- @' 10% & ()-'k

#109% & ()-18 SH10% (& ()- ! SH10% (& ()- 10% & ()-

10

15

20

25

compression chamber casing 12 in the above embodiment, it
may be set to be aligned with and disposed on the slave
medium 2 which is placed on the lower master carrier 3
sucked to the pressure-reducing suction part 1lla of the base
chamber casing 11. The rigid plate 10 may not be mounted to
the compression chamber casing 12, and the cushion member 9
may directly compress the upper master carrier 4. 1In case
where flatness of the inner surfaces of the two chamber
casings 11 and 12 is high, the cushion member 9 may be
omitted. In such a case, suction holes 15 may be formed at
an inner surface of the compression chamber casing 12 as in
the pressure-reducing suction part 1lla of the base chamber
casing 11, and may preferably act to suck the upper master
carrier 4.

In addition to simultaneous magnetic transfer of both
surfaces of the sglave medium 2, the master carrier 3 comes
into contact with any one surface of the slave medium 2, and
magnetic transfer of a single surface may be sequentially
performed. In such a case, the master carrier 3 is kept in
the state of being sucked to the pressure-reducing suction
part 1lla of the base chamber casing 11, and the slave medium
2 may be fed to the master carrier 3 or be sucked to the
pressure-reducing suction part 10a of the compression
chamber casing 12.

As described above, upon performing magnetic transfer,

20
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pressure of the inner space of the holder by the wvacuum
suction unit is higher than suction pressure of the
pressure-reducing suction parts required for holding the
slave medium or the master carriers in the holder. Thereby,
5 Dbefore the master carriers come into close contact with the
slave medium to cause close contacting force, vacuum suction
of the inner space 1leads to removal of air on contact
surfaces of the sglave medium and the master carriers,
improving mutual contact of the slave medium and the master

10 carriers. Further, a quantity of air remaining on contact
gurfaces is decreased, thus increasing the extent of close
contact therebetween. At that time, the master carriers or
the slave medium in the state of being sucked to the
pressure-reducing suction parts may be kept as they are,

15 thus preventing the master carriers or the slave medium from
being separated and misaligned, resulting in good magnetic
transfer.

The present invention has Dbeen described in an
illustrative manner, and it is to be understood that the

20 terminology wused 1is intended to be in the nature of
degcription rather than of limitation. Many modifications
and variations of the present invention are possible in
light of the above teachings. Therefore, it 1is to be

understood that within the scope of the appended claims, the

25 invention may be practiced otherwise than as specifically
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transfer of information and master carriers bearing an
5 information to be transferred, which are to be kept in the
state of being sucked to pressure-reducing suction parts
positioned at an inner surface of an inner space of the
holder so that surfaces of the slave medium and the master
carriers are held in mutual close contact;
10 a vacuum suction unit for providing a vacuum condition
of the inner space of the holder; and
a magnetic field application unit for applying a
transfer magnetic field to the holder,
wherein upon performing magnetic transfer, pressure of
15 the inner space of the holder by the vacuum suction unit is
higher than suction pressure of the pressure-reducing

suction parts.
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