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; €3eAxD=Au889d: LH; r <6<TD=S_= METHOD OF , AGNETI C TRANSFER BACKGROUND OF THE
| NVENTION Field of the Invention 5 This invention relates to a nethod of
magnetic transfer for transferring information to a magnetic recording

medi um (sl ave nmedium froma master information carrier carryj a
magnetic | ayer pattern representing the information to be traﬂmmﬂwwmm‘m
the magnetic recording nedium 10 Description of the Related Ar th an

increase in information quantity, there is a demand for a magneti
recordi ng medium which is high in ca aCitiQ |l ow in cost and preferably
Dﬁ‘@ r

requires a short time to r@atHQUOF MAGHELLS, VRIFFERf data (a i
recordi ng medi um which 15 all ows so-call ed hi gh-speed access)”"mmmm“wm”wm
exanpl e of such a magnetic recording medium there has been knomtﬁgma’! g
recordi ng density nagnetic i u a isc or a flexib I SC.
To realize the high capaci]i3 ; 5‘@1 ﬁ)%dq‘ggr&g%g%ﬂ@?ng t echnol ogy for
causing a magnetic head to a cun tejlfytgo frvaecn%i%%rrow data tracks plays an
inportant role . To performgﬁg—ge?ve—t—?aeﬂﬁ-ﬁg,——a servo tracking signal, an
addr ess 4 nf or mati.Qn _si . a rept iQn_cl.oc ign nd i ke are
recorded on the dis¢ :5?@%?%0;}} rrlg?ﬁ?%%\iéa g%%thsooci(gglr‘gae%lept?ie% S%Erg .kéES As a
met hod of reggordi e;RKLe ceunat el ficl NRVA re has
been pr opose(?j]? &oér}giftr?ts}t alﬁgegglf%a@l%g&g}ngséa nggmﬂﬁgg%g&tnén{nggggﬁi cation

Nos. 63(198831l@368%1idh) FrdttfMadier GinRthat@d8, carprgpetheliagster

method in which a pattern which is formed on a master information carrier
and repr esephsr & Wand FHEIFAL & $8r iph te€@Rhekk @ RnTAGGEt NS 1he6RREENGn 5 Medi um
(a slave nediun) by magnetic transfer. In the magnetic transfer, a naster
i nf or mat i ontcase i erarEeEnigdt her ena maghdt g Welordy npamt@itm(a pattern of
protrudi ng portions and recessed portions) representing information (e.qg.,
servo iIformation) to be Dasaxdibenpadofotlse IKeIdtade Anmedi um (a nagneti c
recordi ng medi um such as a magnetic

With an increase in information quantity, there is a

‘859159*

demand for a magnetic recording mediumwhich is high in capacity,
low in cost and preferably requires a short time to read out
a necessary part of data (a magnetic recording medium which

15 allows so-called high-speed access). As an example of such
a magnetic recording medium, there has been known a high
recording density magnetic medium such as a hard disc or a
flexible disc. To realize the high capacity, so-called servo
tracking technology for causing a magnetic head to accurately

20 trace narrow data tracks plays an important role. To perform
the servo tracking, a servo tracking signal, an address
information signal, a reproduction clock signal and the like
are recorded on the disc at certain intervals as so-called
preformat.

25 As a method of recording the preformat accurately and

efficiently, there has been proposed, for instance, in



disc) and a magnetic |ayer forned at |east on the protruding portions is
brought into a close contact with the slave nediumand a transfer nagnetic
field is applied to the master information carrier and the slave nediumin
a close contact 15 with each other, whereby a magnetization pattern
corresponding to the information represented by the irregularity pattern is
magnetically transferred fromthe master information carrier to the sl ave
medi um Accordingly, the information carried by the master information
carrier can_be statically. recorded on 20 the slave nediumw th the relative
posi ti on belIRVEIHENRHRAPERCE Fadendt Pl eatiiosr Nahd a3d 28B4 &8 e um kept
constant. Thus, _according to.the magnetic transfer, the preformat recording
can be per formed34E8GMN ‘gq'fQngtshegt"ial‘?é’eltéﬁu"rl?aé’tfffe&r m?ﬁlgo A& Bt
recording is very short.. 25 this applicant, .have proposed in_Japanese
Unexani ned Pat erauvsm%%ﬁso%%mégﬁbf- oyl éhﬁﬁfﬂ%g%? Weagn&li %“‘g
transfer in ich the_magnetic | ayer af the. s e | s tnirially
magnet i zed Ifépfg%en%en i 88 ‘??)ﬁngf)rf"%él%closrcl%]ge(% r%écﬁ(@gg}ﬁ%{qaé ??5%?1&?& magneti c
| ayer is a I t t I . i I (N i opposite to the

Gy et & PR L G medi Ik BT R P e L 4

cl ose contact with tjg &gﬁ? ; d ptan Lon, GALELEr ; n BYrddHiSnBLPPH - Very
good nmgneti c trans%er ca (%%'ef gc??%.'%%e Fn%en@?tyro Jiﬁ% transfer

magneti c figlgh shoud, Rensubst aptiablyating SBHE@;@;’?‘M“&C%E‘EEYE fogce He of
t he slave 10 nedium and the intensity of the initial magnetic field

shoul d be spropgedidapotbabndf de tedesial pBgpebhS) firebedeaadt prgf erably
not weaker than about twice the intensity of the transfer magnetic field

(i.e., the coesmaeidroreegke ofrtddnsloamatnes) Wy belbritis prsento 4 he
coercive force He of the slave nediumtends to increase under the demands
for madrfetislaecoratiing fednammefidirglherdéapacidiyum kughesas a magnetic
recordi ng/ reproduci ng accuracy or the like. As the coercive force He of the
sl ave nedi udi ek ek asnagngferc liaydrs fpoved sHr Y epsti aeridus erohsuddngnt ensi ty
of the transfer magnetic field and the initial magnetic field. However
since the ipeehteny igfbeoyaiynénte § cépaefendrgtedl By thendlbaita medinms| d
generator is limted, it is inportant howto efficiently use a magnetic
field of an®Pft énsi¥dnsffircHeehs chipbht 1y GORer&fed:C 25PSUNRBRST OF THE

| NVENTI , .
ON information carrier and the slave medium in a close contact

15 with each other, whereby a magnetization pattern corresponding
to the information represented by the irregqularity pattern is
magnetically transferred from the master information carrier
to the slave medium. Accordingly, the information carried by
the master information carrier can be statically recorded on

20 the slave medium with the relative position between the master
information carrier and the slave medium kept constant. Thus,
according to the magnetic transfer, the preformat recording
can be performed accurately and the time required for the
preformat recording is very short.

25 We, this applicant, have proposed in Japanese Unexamined

Patent Publication No. 2001-14667 a method of magnetic



In view of the foregoing observations and description, 3 the primary
obj ect of the present invention is to provide an inproved nethod of
magnetic transfer in which the initial DC nagnetic field and the transfer
magnetic field can be efficiently applied to the slave nedium 5 In
accordance with the present invention, there is provided a nethod of
magnetic transfer for magnetically transferring information represented by
a pattern of a magnetic |layer formed on a master information carrier to a
nagnetlc | ayer of a slave medi um conprising the steps_of 10 applying an
initial o ip @hacbot%énaﬂn&&é%w% tfi’emﬁéﬁé‘ﬁl ‘Ee?‘PéT cFSgener at or
to |n|t|aII tize the, magnetic | ayer sl ave nmediumin one

d?lr ??9 f&é

di rection | AyIRe Gk éﬂoo‘}ﬁ)ﬁlll Fﬁbl%n ¢ e PEdi8gi Tra35% i d to the
sl ave nedi um %ndt e naster {Lormatlonc rrler%ﬁ){_@r Eranetl field

generator it Re dPFe ?’Fd??%ﬁﬁ&ﬁ BYE0 tHhEePH: F88t? € medium
initial- rragnetl atl on vgctthlotnhe ini t| I |y rraggﬁél z 1re lnoeljgl C, 4 a8l of the
sl ave medi um he |n 1056 ContBEC® WI h FRe nmagnetic (fayer on t he Srast er

i nf or rrat5| OQ”?. eJl gm%ﬁgggl§ ‘f’% éoé/fé(? tmg&% }f% Cf&e initial

DC magnet i TS dapplie ave medi um W Tave Tedi um

support ed fEam ANeys LA IdRESOL, SO pﬁstgaﬁ QLN c31 gy s %hﬁ%e gye medium

is directly oppose to the magnetic gener at or, ‘ansf er

nagnetlc f'£|§bﬂ§5q36® h%@néﬁléhﬁréﬂéﬁé%'3§%'B@‘@@?e&h@d”ﬁSter i nformation
carrier held in'close contact 4 w th each other so that the

initially-magnetithedineensttf JrayRe ©fardiRrShayfe fedi timiekdolinqdose
contact with the magnetic |layer on the master information carrier by a

hol der, whi slibsxatarislhet Bhéheansd desthé ddwrshvav Eonedi ilorasher s bave

i nfor mati on carrier assenbly, with the magnetic field generator positioned
to oppdQe buotdnunhengittesi rdrensne ysifdehofint hieas Dave grediieni indst etoulnf or mat i on
carrier assenbly so that the nmagnetic field generated by the magnetic field
gener ator ike appréomgen othdre thaveofrethentanuside masnerid nfirlrtamh 10
carrier through the holder. That is, in accordance with the present

i nvention, I?Fﬁéfetrraéﬁé’f 8etnugaker ctHare jagpons Epbre deha dntgasdtavel ngei um

t hr ough the hol der y the magnetic field generator and the initial DC
magnet i ¢ flfe’F%Psiféerdl"‘lagé‘FHCa bted(i-& rhé&hg| SRR Mt Jiitwst HGuPt 15°% hol der

i nterveni ng etween thg magnetic field generator and the slave nmedium The
sl ave nediu \/I ded vm'th t he rragneti c | ayer on one side thereof or

on bot f f he s'deatbggﬁsgh B0 Lhe S\AVEoHEdi yind s dovided il he

magneti c | ayer on es an ionis {0 be anstferred on

both the sidgsqofcd *l%c%leaa‘é% %Eibk'mcﬂé @&ﬁarﬁsﬁeﬁor} gn%'t??.‘}éergggk&'mé"mter

information carrier assenb conpri ses ave nedi'um and a palr of master

| nfor mati onp&@frk €68 %gﬂ@r r@&f@@uy,e $hdBer Ofrd 8 s hdyeepRdhdingS The
expression "to transfer 1nformati on" neans to pattern the arrangenent of

magnet i zat i 8c@fadh@rmepaetike ] ager the cafrdife sbave HEdURhacsDiw ng to
the information. The intensity of the initial DC magnetic field is
medium becomes stronger, it 1s necessary to increase the
20 intensity of the transfer magnetic field and the initial
magnetic field. However since the intensity of a magnetic
field generated by a magnetic field generator is limited, it
is important how to efficiently use a magnetic field of an
intensity which can be currently generated.

25 SUMMARY OF THE INVENTION

In view of the foregoing observations and description,



preferably not |ower than the coercive force of the nmagnetic |ayer of the
sl ave nedium nore preferably not lower than 1.2 5 tines the coercive force
of the same and nost preferably not | ower than about tw ce the coercive
force of the sane. The intensity of the transfer magnetic field is
preferably not | ower than about 0.6 tines the coercive force of the
magnetic | ayer of the slave nedium and not higher than 10 about 1.3 tines
the coercive force of the magnetic |ayer of the slave nedium As the
magnetic field generator.for apgléin the initial DC na%petic.field and t he
transfer ndéﬁép'&mPF¥l%PJ??ﬁ'qfn B rRé%S%ﬂ$ ePEERF LR GrTettCuRFPV bTe £er nanent
magnet unit, may be 15 enpl oyed. I n, accordance with the nethod. of nagnetic
rant er o T BECBRREOR e AEoBRTI S, ARG A Y BEoagnEt s B0 ol d | <
directly applied.to Lhe slav diumw thout a hal der pntervening between
he naghet PSS EHErD: BFoanti's nrenaost 20 3RaRcan I hoGHR RS {1 of
generator can..b i,.Spo L.t [ cini f surface of the sl ave

Ll RIENER0LE B8 S e ReghlF

medi um and a su rong magnetic ¢an be applied to the

TROnCt g 1 aYer Ohnt PRHAURIDYI HY Sl APEG Aot RS fifls bk L e

coercive force of the slave mediumis strong and an initral etic 25

field whose,inlens ty hchgh WRAKRIgHAL A0S A CRod NRagREE SLYR f of e of

the slave nediumis to be applie o the medi um ereas, since

the slave nBediddPand nbhe; MBSl iiohf OF dfitd Qe Nber 9) Shecdidl dokn £1 ose
contact with each othér by the holder when the transfer magnetic field is

appl i ed, theaddansf eaysrgistinedf 6l 8 Kadtdre iwtidraart ynapplie6r to the 5

sl ave nmedium master information carrier assenbly. BRI EF DECRI PTION OF THE
DRAW NGS Fimpgreetlid dagekr agnens baye peydipec cowme ri s iy stioav sigepan dfirpor t ant
part of the initial nmagnetization systemenployed in a magnetic transfer
appar atl@s for caeppilpgnoutn anitetdlolCofaghe tiedghietlidct ¢ thrsflerve mediomor dance
with a first enbodi ment of the present invention, Figure 2 is a fragnentary
per spect i véowi @wnsgioek g Sheldpoenamteartoofnihealamsdenceimmetie fiel d
application systemof a magnetic transfer apparatus for carrying out a 15
met hod of rafatie 13xaise &thiers aseoredtite inong il meedd e Tnbode Jof the
present invention, Figure 3 is an expl oded perspective view of the hol der,
Fi gures 4A Y%P%KE &€ views for illustrating basic steps of nagnetic

transfer, 20 Figurg,5:1§ 2 {LAURN ALY LELSRSL LY S, iR 10 NG AN,

15 and the master information carrier by a magnetic field
generator in the direction opposite to the direction of the
initial~magnetization with the initially-magnetized magnetic
layer of the slave medium held in close contact with the
magnetic layer on the master information carrier, wherein the

20 improvement comprises that

the initial DC magnetic field is applied to the slave
medium with the slave medium supported from one side thereof
so that the other side of the slave medium is directly opposed
to the magnetic field generator, and

25 the transfer magnetic field is applied to the slave

medium and the master information carrier held in close contact



inportant part of the initial magnetization systemenployed in a magnetic
transfer apparatus for carrying out a nethod of magnetic transfer in
accordance with a second enbodi ment of the present invention, and 25 Figure
6 is a perspective view showing a nodification of the magnetic field
generator enployed in the initial 7 magneti zati on system shown in Figure
5. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A pair of pieces of information
are transferred to opposite sides (upper and | ower sides 2b and 2c) of a
slave 5 nmedium (magnetic recording nmediunm 2_by a nmethod of nagnetic
transfer i ﬁ’%&bcﬁad%hégl\ﬁrt 1$0 Hhats ttheridditiedd Yomaghet bred M IBsivient i on
froma pair, of master information carriers, 3 and 4. The slave nedium?2 is a
di sc-1i ke nédifét it rdorthhe MR RRY a0 49 fetecth 11 8kite disc or
the like . That is,_ 10 in thjs particul ar enbodinent, the slave nmedium2 is
a doubl o- sIMRENSTERLAYRE RBcbRRITRF SRt DRP EBRH TS AG E A i 56 & FREi e sheet

and magnetic Jayers forned, _pn upper. and | . sides 2b and 2¢ of, the base
Sheet . As SHEWT | SOETGur EOSE (NG nehle Phi Gt T oN SalPrerE/ e hnd 4 are
li ke a @isc i an [i tra 3 d .ng heir one
si des i(rgr eglur\%rri 3R%§ttg?%gp%%ats%zsre§§q§f pﬁ’gﬁ?ugﬁkﬁ% f)nogtn ?‘g#s: a%%&r&ecessed

portions) ranfasqn pgs5Qigﬁ%wtéo?gpggsQ%éw%feeﬁagg Loy (e gagpetic | ayers

of the magnetic recordi ng nedia e nmedia) an 20 magnetic | ayers

3b and 4b pryisdgdeORed G ARG 1 REo RS SUPTRIRE 8 2830 TS

irregularity patterns respectively carried by the master information
carriers 3 @andrdgheRleseid1d REAeBEEAN Y aRenbgras] erfied df §eh8BatoVer
magnetic | ayer 2¢ and the upper magnetic | ayer 2b of the slave nmedi um 2.
The 25 i nf of4Tedpin eardd ethdysthe HRetith lantorkat mastear Eh€bsnat aowl 4 may
be transferred to opposite sides 2b and 2c of the slave 8 medi um 2 eit her
si nul t dveousd nrieyr ithroeguenhe. hdh@esl ave nedium 2 is first applied with an
initial DC magnetic field Hn by an initial nmagnetization system1l shown in
Figure 1 and the Tiragnési cint @geprdenaadsiorth 2heopredents|iavensiopdi the2 is
initially magnetized in one direction of recording tracks. The initial
magnet i zat i‘b?ﬁls%/fﬁreﬁﬁqn%hbwfiﬁﬂ\dﬁfgapélie@ch?p'\ﬂil%égaé{esfﬂﬁﬁ)’d’rﬂt thappgh 5 whi ch
supports the slave nedium2 fromthe | ower side 2c thereof, an

el ect r omagn®te BRilEes0Phde PAgRRblGitdiedid JeRr Ry appetnRildd t3B10PCt he

sl ave nmedium 2, 10 and g,ro atin rreani.é ot shown) whic .rota%es { he

support tadtEEeEE AEFve dor¢Hel R PRRL T igrécé’ngﬁeﬁ’ PYesiEd T HaLBPY et i on of

arrow A. In_this initial nmagnetization,system.1, the.slave diumz2 is

direct Iy op%%&égletro”f%eervr%lgl%‘é’t F%%“é%?%sr%h(?%’m?%%e% Cef:f ?(l)rara et cunit o % and

accordi ngly,d hielg%g%tdi%mfi el d 15 generated by the el ectromagnet unit 50
plied to

is directly ap the ‘sl ave nmedi um 2. The el ectromagnet unit 50

conprises a core %2 Bayid e dARnAL bW I TR @l te¥t Ridlfe @lc heast from an
i nnernost track to an outernost track of the slave nedium 2 and a w ndi ng

53 20 woundomrénins itdee theireo$20r The wiartdnenegaet thétedH. g@REHALRE an
initial DC magnetic field H n across the gap 51 in parallel to the

direction of1ldhe MeeandiBgptddicde wAtBotile ndnhetliy Lavatidrgbolid shave
medi um 2 once or nore relatively to the initial DC 25 magnetic field Hin,
t he i ni20 al sDiesregretin€oknet doddi is par Bé| etadsf drdredconclenth ither e¢dedi ng
tracks can be applied to over the 9

of the slave medium at one time, the “slave medium/master

information carrier assembly” comprises a slave medium and a

pair of master information carriers on the respective sides

of the slave medium.

25 The expression “to transfer information” means to

pattern the arrangement of magnetization of the magnetic layer



entire recording track area. In this particul ar enbodi nent, the width wl of
the gap 51 is set to be not larger than half of the radius of the innernbpst
recording track and the distance hl between the gap 5 51 and the upper
surface of the slave mediumis set to be not |arger than 5mm (preferably
3mm) so that the initial DC magnetic field applied to the slave nmediumis
not weaker than tw ce the coercive force of the nagnetic |ayer of the slave
medium 1 on both the sides of the slave nedium 2. For exanple, when the 10

radius of the innernost recording track is 20mm the wdth wl of the gap 51
2 st to K AGE PAPTR PR | RTHCHRG SEabhg PBEOTIAGET t han Srm) AFt o

th tic | t he . d | . Sjd 2b 2 th

e et ¢ |avahe Ghbe yapei AT oae ) s 20l e ALSAN
t i nf ti i 3 d 4 held | I tact with th

upper et S AMSEIS 00 £t S5 bl K Lo Fanhaghttd !, (e

System 11 SXH Ph Plodiavs M sREPaT e BN hPf ol R fRBaA 0 20
system 11 conuid 368 2, 00LAET A0 unLefiolds, ! heashae JIedLya 2, aggl the

master infornmation carriers in close contact h "each” ot r

covering t NeipehaANdpbane ty sLdemOlcddie 19lbaye - BEdbH B Afe | Nf O Mt on

carrier assenbly, a magnetic fie generator 60 having upper and | ower

el ectromagnet unichs 60ac25saryl 6Qb ElRspachindeby apagsad d o fiBequpper and
| ower sides 2b and 2c of the 'slave nedium 2 and a rotating neans (not
shown) 10 pmdidrablQt abesléwer hokdesnd@r i0 & Remdsrend icoR refivar Eoved
relatively to the magnetic field generator 60. That is, in this transfer
magnet i ¢ fief dhapphdcet i©n aspst eMmihk, sl hee Matimnradd uip 2 highe rt bieamast er
information carriers 3 and 4 are 5 acconmodated in the holder 10, and the
transf &0 negrmtt d .8 ¢hdebidthe scapplived fbocehef stlay enagegitim 2ayandof he
master information carriers 3 and 4 through the hol der 10. Each of the
upper and |Ywerslalvecmedibagnet units 60a and 60b of the magnetic field
generator 60 conprises a core 62 10 having a gap 61 which radially extends
at | east from an?fsnbiee pegnetiadidedd %?P%‘Iﬁt@rrng%% appPaykNgfthehénstage medi um
2 and a wi nding 63 wound ground the core 62, and the uppgr and | ower
el ect r omagnet "GANEEI 644 CAAP OB GERBPEF BT FRGRELE Ficdi st ParaPFal<to t he
direction of thf tEacks in the, sane directionst15 aQn ppg§k}e sideg of the
sl ave nedi UPR 28 P ST LHBIe hebdtsary fo 5O aE taladrett ritdgi&tY o each
si de of, .t he @ﬁfﬁ?%dTEdiu”‘bUt an el ectromagnet may be provided only on one
ave

si de of15théa medium 2. In the transfer magnetic field application

system 11, 20 the, aieBshb¥cOfwithe d-aRstRbamBeNRld fedieldns ret of0 be not
| ower than about 0. 6 tines the coercive force He of the nagnetic |ayer of

the slave negd wheaedtNOivdH e, EhARe aUtnlt 3al iDtPRabher cOBTG Ve §Or Ce of
the magnetic |ayer of the slave nedium (preferably 0.8Hc to |I.2Hc and nore

preferably dieedtny . bplidd® @ bokd thevsi desdnimt hetRbave aredbuae?. Figure
3 is an expl oded perspective view of the holder 11 10. As shown in Figure
3, the hol defitdfveronmpy beeseen tavetagneltder £ e gen8r ity agdarHowdave
correcting nmenber 6 which holds the | ower master information carrier 3, for
transf &0 i ngedhen5 tihef oegaeton fieldgdewetomagaethe digparsed he thgnetic
| ayer

Y vicinity of the surface of the slave medium and a sufficiently

strong magnetic field can be applied to the magnetic layer of
the slave medium. This is especially useful when the coercive
force of the slave medium is strong and an initial DC magnetic
25 field whose intensity is not weaker than about twice the

coercive force of the slave medium is to be applied to the slave



on the | ower side 2c) of the slave nmedium 2, under suction force and forces
it flat and an upper hol der nenber 9 having an upper correcting nenber 7
(the sane as the | ower correcting nmenber 6 in structure) which holds the
upper naster information 10 carrier 4, for transferring the information to
t he upper magnetic |ayer (the nmagnetic |ayer on the upper side 2b) of the
sl ave nmedi um 2, under suction force and forces it flat. The upper and | ower
hol der nenbers 9 and 8 presses the upper and | ower master information
carriers 4 and. 3 respectively 15 against .the u r and | ower magpetic

| ayers of t’ﬂ'?ngs‘Fruo\\/e ‘ﬁ’é%ﬁ%‘?ﬁ'z W{‘ﬁetﬁbecesrﬁaé’res “gepdejtull{‘e egﬁ%nﬂagg r master
i nformati on, car rninetr.son9 an(%i3r nﬁi t]r_le ﬁl 2 e.rrlred'cgjsné Zc %Iti r%egqi 1 thagﬁch

ot her, there%y 0 dingcﬁﬁé ﬁpgé 3ha r'ower hester® iTorvat "on caffiers 4
and 3 and t | ay ' j e wi t.h 20. t,.The | ower
and upper rrggttug? %Vﬁp%#leoﬁwég?gkgisr%%?ﬁ%% nreet 1rce€lpee(a:cf??/§£3€?h%?ﬂ under

suction by {Ruel; AkdiPREG el der: SRS Hb aRdedrRll Wi Siadecgpepsite to

t he magneti ¢ Tayer an carrying thereon t tion to

transferg edsl%\:?e e Phifmals@ 3 RARGLRSR: e £1 086 CRALARYyW th the slave

medi um 2, small through holes extending fromone side of "the master 12

information carrier to tdiegrd picrRIiPG€ oY F PEut OFKREINGE t he master
information carrier so that air trapped between the slave nedium 2 and the

nmaster informati gngiaie Neisi § PrugRchddier plehbpuabiaé Pd ishdwingeas the
t hrough holes do not 5 interfere with the irregularity pattern representing

t he i nf or mimportantbeartansf ene eth dtich I taRdle tG @AELOH CREamM hp3sugedon hol es
(to be described later) of the correcting nenbers 6 and 7. The | ower
correcting iernbexgbetscltikesfati sppanathapwrlbaanging ositzednedtheor dEng to
the size of the master information carrier 3. The surface of the |ower
correctithg meabevrid twhnehersirbroaghdanes vitbm dérshiarpadimenstfethe
information carrier 3 is formed into a suction face 6a whose surface is
about 0.01 P&egeRbMAYPrdeer | i ne mean surface roughness Ra. About 25 15 to

100 suction holes 6b not | arger than about 2mmin dianeter uniformy open
is the suction fdc&8E 2Tﬁéughf%‘¥m%rfﬁﬁlﬁf, PEICRE6E 1V RV RItSPO1REI B8R 6b i s

connected to _a vacuum punp hrough a vacuum passage which is .l ed.outside
The Tower hOPHRE EFHRREE ® hr BB AL EARS Foee Bt e g R 81 9o back
side 20 (opgosjcte to the magneti.c Ia)é%r_) of thteulogx(/)err mast er ircl)Lg_rgation

carrier 3 i8YP6FCed 7 at-l onlgct ré-’ms's’uc |Sﬁp?5%e a Undér- hé9s3Eti 8n force

appl i echd hepetRod NbRUGLAae; SUGLIAN 9! e, Shalfhdus L, fhakassaqol the
| ower naster | I’I?OI‘ mat | on carrier IS corrected. € upper correcting
menmber 7 i SehB8diment of the present invention,
Figure 3 is an exploded perspective view of the holder,
Figures 4A to 4C are views for illustrating basic steps
of magnetic transfer,

20 Figure 5 is a fragmentary perspective view showing an
important part of the initial magnetization system employed
in a magnetic transfer apparatus for carrying out a method of
magnetic transfer in accordance with a second embodiment of
the present invention, and

25 Figure 6 is a perspective view showing a modification

of the magnetic field generator employed in the initial



25 sane as the |l ower correcting nenber 6 in structure, and will not be
descri bed here. 13 The | ower and upper hol der nenber 8 and 9 are |like a
disc in shape and one or both of themis novable in the axial direction
toward and away from each other. The | ower and upper hol der nmenber 8 and 9
are opened and cl osed by an 5 opening/closing nechani sm (a pressing
mechani sm a fastener nechanismor the |ike) not shown, and pressed agai nst
each other at a predeternined pressure when cl osed. The | ower and upper
hol der menber 8 and 9 are provided wi,th flan eg 8a and 9a on their outer

0

peri pher | eSARNCEHZ8EA°Br BUTHR™ i HIW bt AL §0° agai nst each other to close
its inside in an air-ti h hol der nenber 8
and 9 are cl osed. ADFEEEEBFIB§ 6%'vﬂ$éﬂ“§ﬁ§§g§m§V?$ﬂﬂWﬂ§R%entraI openi ng of
t he sl ave nediu 2 tqg locate the sli fe m2 is erecte at th center of
the | ower hol der n@r‘?‘ﬁér . S gt i LR PEITEN SF SIEFY the sl ave
medi um 2 by a I%QGIIC tr nsfer rd i rst

. h a f
enbodi nment ?ﬁpqéﬁeepfeg ?nﬁqgn ﬁgs%?ﬁfl nIFP§ ﬁﬁgﬂ t?zéklon system
1 showngin nl:éoﬂll': e (&a {?QE%Q%:etcr @gﬁfﬂ re%rg t|2cb i el %t%g)gl b%ﬁé‘%}%% System 11

shown |n Figure escCrrb erei nbel ow.” The"s dium2 is

first pl acecdra%fte*}elﬁ%%&tdamglv@l& of £iher 'e%%h%eﬂ@%ﬁ;héaﬁi%r&yﬁ em 1

and an initial DC magnetic field Hn is generated across the gap 51 of the

el ect r omagnglyditibnS8rom e pHRINSH G skie®! ﬂxﬂﬂsﬂnatsloaaé@&fﬂré @ Zrqa .tangent
of the recording tracks, and the initial DC magnetic field is applied to

over the entd e1akeamelithe rHacar diBg- Ma@Kﬁaglfétlcb)feeetaih?gnédmmsupport
table 5 (or the slave nmedium 2) relatively to the nmagnetic field once or
nmore in theull @et hORard disc, a flexible disc or the like . That is,
10 in this particular embodiment, the slave medium 2 is a
double-sided magnetic recording medium comprising a disc-1like
base sheet and magnetic layers formed on upper and lower sides
2b and 2c of the base sheet.
As shown in Figure 3, the master information carriers
15 3 and 4 are like a disc in shape and comprises substrates 3a
and 4a having on their one sides irregqularity patterns
(patterns of protruding portions and recessed portions)
representing information to be transferred to the magnetic
layers of the magnetic recording media (slave media) and soft
20 magnetic layers 3b and 4b provided on the surface of the
substrates 3a and 4a. The irregularity patterns respectively
carried by the master information carriers 3 and 4 represent
information to be transferred to the lower magnetic layer 2c
and the upper magnetic layer 2b of the slave medium 2. The

25 information carried by the master information carriers 3 and

4 may be transferred to opposite sides 2b and 2c of the slave



of arrow A by rotating neans (not shown) . In order to initially magnetize
t he upper and | ower nagnetic |ayers of the slave 5 nedium 2 at one tine, it
is necessary for the intensity of the magnetic field H n on the upper and

| ower sides 2b and 2c of the slave nedium 2 to be not weaker than the
coercive force He of the slave nmedium 2. Wen the strength of the magnetic
field Hn on the |lower side of the slave nedium2 is insufficient, 10 it is
necessary to turn over the slave nedium?2 and to initially nmagnetize the
magnetic | ayers on the posite sides._of the slave nmedium 2 in sequence.

Then, the & ?anFh%Fi%ﬁP%ﬁﬁﬁq%%%§1§fﬁﬁdlﬂ AWFITHE sl ave nedium 2 are
ipper mmster | nf SPRtIBiF SPERE 2t doed FUBHS N drosl BER LA o R the
set 1o 1 he TIRREREr L FeLnerrasy i n bber T aBERsREdstibs, ARt s eIl 10 1
of “the not ddr F18 5 Enbrm L e PRaREPES oy pHCaHPRTY, 28 oBng MRS on

opposite tq t initial. ' ' : i£id4 eld Hd
igpappl sedqrfecélgl\rﬁe? %gﬁlét%t%lrrﬁgggrg gggii%ignr%%%?%g%%gﬁ y frdc:)ltnfgti ng thg

hol der 10 r@é\aiéﬂsv.e' Yt i€ 1 TRONES ALt 1 81i0r08G8t O MRS wASih Fidigedi rection
of arrow A, ereby the information represented by the irregularity

patterns on LRRpPFBSESTa E8ppokBf iR 50Mm Lo suppsr8s itk 41ake magnat i cal |y
transferred to the slave nedium 2. The magnetic transfer will be described

in nore detaifkomitHe 16§6F enae 1® thegubes adfeldc omapreti mbet 60 hdld Fi gur es
5 4A to 4C, only the |l ower nagnetic |ayer 2b and the | ower naster
i nformati onircaihid @ic3nate shavre upper side 2b of the slave medium 2,
10 anda rotatingmeans (not shown) which rotates the support table
5 relatively to the electromagnet unit 50 in the direction of
arrow A. In this initial magnetization system 1, the slave
medium 2 is directly opposed to the magnetic poles of the
electromagnet unit 50, and accordingly, the magnetic field
15 generated by the electromagnet unit 50 is directly applied to
the slave medium 2.

The electromagnet unit 50 comprises a core 52 having a
gap 51 which radially extends at least from an innermost track
to an outermost track of the slave medium 2 and a winding 53

20 wound around the core 52.

The electromagnet unit 50 generates an initial DC
magnetic field Hin across the gap 51 in parallel to the
direction of the recording tracks. Accordingly, by rotating
the slave medium 2 once or more relatively to the initial DC

25 magnetic field Hin, the initial DC magnetic field Hin parallel

to the concentric recording tracks can be applied to over the



An initial DC magnetic field Hn is applied to the slave nedium2 to
magneti ze the magnetic | ayers 2b and 2c of the slave nedium2 in a
direction parallel to the recording tracks as 10 shown in Figure 3A
Thereafter, the magnetic | ayer 3b of the |ower master information carrier 3
and the magnetic |ayer 4b of the upper master information carrier 4 are
brought into close contact wwth the | ower and upper nagnetic |ayers of the
slave medium 15 2 by the holder 10, In this state, the hol der 10 together
with the slgve.nediun12.and the, master information carriers 3 and 4 in

h
cl ose cont att Wit H SPFGEFe tEPGEsBF3the sl ave medium 2 i's positioned in

pl ace between the u ggg | ower el ectro n uni.t.s, 60 60b_of the

transfer nagneti?xkggﬁé éﬁbwggégpgﬁdév%?ehﬁ%f 8égﬁhd% éﬁggpﬁgg%Ptransfer

magnetic figf d; ' ir [ i_te t Lhitial. DC nagnetic field
?i 1&“&%%&@} errgcgéy f;ap?g%[}pq:%atn h%?f E‘E LAL r?%%us cr)]? Ql?e

as shown in Figure ecting magnetic trans . AS"a"result,

the infor mai Q- SAr e8e8L8eh H% L& L& agu &{é{é{%@ﬁm%@t&&ﬁ% dg%pt he

upper and |ower master 25 information carriers 4°7s recor on each

of the ragnei ighd a¥erspPdr and r26e06s i Shave dmaidM2 ast ?cd'fﬁg“ﬁ&{_za“ on

pattern 16 as shown in Figure 4C. In the case where the irregularity

pattern rept t AN IR0 RIAGALLY Fadn)t SABRA EIhad 1% ia 1NRIRkLNEL Pat tern
reverse J to the positive pattern shown in Figures 4A to, 4C, "the 5

i nf or mat i onf terd hepragaetd eakl y1dvanshiennad hot Wi kHravRa ARG iwd endy
reversing the directions of the initial DC nmagnetic field Hn and the

transfer magoetdiovd ifelrdeHdfl.thie gagretidc I agelr afrmiat alyvpaisant ivén Vi ew
showing an initial magnetization system 1" enployed in a magnetic 10
transf er appathtihe sddesarf ihyy sdaveamedilmo@ .of Fomgnetnpd «,r ahshethé n
accordance with a second enbodi nent of the present invention. The initial
magnet ilfat i Bediyssodnthe ighewmmost Feeprdi® dratkriss 20om tthe widshowh in
Figure 1 in that a pair of permanent nmagnets 70a and 70b is enpl oyed as a
magnet i ¢ fi®f s IGehelatdrseh  Ree not daresecthrasnddmet (pmpfesablahat is,
the initial nag?etization 3 sﬁen11' has a magnetic field generator 70
conpri si ng haiFr BT PR éﬁ ‘magnets 70a and 70b which are magnetized in
a direction substantia erpendi cul ar to the upper si 2b of . the sl ave
20 medium 2 and f3a FglkbgeiF%ﬁa:¥?gﬁ?ﬁﬁsVﬁhé?ﬁbggg?Fé?ﬁgﬁ8w§ﬁ Dttt most
track of th &g LU sp. .hat LLe. es ,of the respectiye

per manent E%B%g?g 0aq§ng£§65“5?2ﬁ86§§§§§h%§1?%e'§ﬂ} §€€V§fmﬁﬁéugléve

medi umiz, AL §Geridy wﬂitg i B bRk B EbHZAtIAR 3V BL £l ti I Ba PEE DROENT

magnets 70a and 70b ar
3 and 4 held in close contact with the lower and upper side
of the slave medium 2 is applied with a transfer magnetic field
Hdu (Figure2 2) by a transfer magnetic field application system
11 shown in Figure 2. The transfer magnetic field application
20 system 11 comprises a holder 10 which holds the slave medium
2 and the master information carriers 3 and 4 in close contact
with each other covering the upper and lower sides of the slave
medium/master information carrier assembly, a magnetic field
generator 60 having upper and lower electromagnet units 60a

25 and 60b respectively opposed to the upper and lower sides 2b

and 2c of the slave medium 2 and a rotating means (not shown)

10



25 directly opposed to the slave nmedium 2 and the nmagnetic field generated
bet ween the permanent nagnets 70a and 70b is directly 17 applied to the
sl ave nmedium 2. The pernanent magnets 70a and 70b generates an initial DC
magnetic field Hn in parallel to the direction of the recording tracks.
Accordingly, by rotating the slave nedium5 2 once or nore relatively to

t he permanent nagnets 70a and 70b, the initial DC nagnetic field H n can be
applied to over the entire area of the slave nedium2. As in the first

nmbodi i bed ,ab he, i i he initial ic field

i appl | ed Ee T HO W1 RTe SH AT 210 s et nPo BEHSE e gher EREn A ui ce. the

coerclve fofeﬂ%tﬁ'%e‘i& EQegﬁ@q\R‘ate#r{e%i'ca ?.reagf éﬁgréﬁr"%&edwg} 2,1 can be
ce€, by settling bet'ween

realized, for 1nsta t he "di'stance he™ ‘per manent

the upper S §Ea8pEer BSPEY e e b8BT TR B et R 11 KRB 0a nd
70b o be nlaaf Gor LPARnaMRAERES! ¢haBkMa BTN - A LI Peypmne fagnet 71

magnetized 1 n a direction perpendicular to direction of magneti zation

of the ger RN JBIRE! £ £H8 NIHL0D0 MY PELd R38hEedr %tg‘ﬁ%%@ctﬂ?eﬁg

per manent magnets 70a and 70b so that the third pernmanent nmagnet 7

generates adRY8 Qi ibhaldtHé ke@atBGhddl ke, SARR HE heetd On ASrhdiei Jrgneti ¢
field generated by the permanent magnets 70a and 70b, as in a magnetic

field generedriek® 3shawndi bhFb@yt ecfe hollermagnetic field generated by the
third permanent magnet 25 71 enhances the magnetic field generated by the
per manent magnet Eacfaofnthe/Obped &nd lower electromagnet units 60a and
60b of the magnetic field generator 60 comprises a core 62
10 having a gap 61 which radially extends at least from an
innermost track to an outermost track of the slave medium 2
and a winding 63 wound around the core 62, and the upper and
lower electromagnet units 60a and 60b generate magnetic fields
parallel to the direction of the tracks in the same directions
15 on opposite sides of the slave medium 2. It is not necessary
to provide an electromagnet on each side of the slave medium
but an electromagnet may be provided only on one side of the
slave medium 2.
In the transfer magnetic field application system 11,
20 the intensity of the transfer magnetic field is set to be not
lower than about 0.6 times the coercive force Hc of the magnetic
layer of the slave medium and not higher than about 1.3 times
the coercive force of the magnetic layer of the slave medium
(preferably 0.8Hc to 1.2Hc and more preferably 1Hec to 1.1Hc)

25 on both the sides of the slave medium 2.

Figure 3 is an exploded perspective view of the holder

11



Though, in the enbodi nents descri bed above, the slave nmedium (or the

hol der) is rotated relatively to the magnetic field generator to apply the
magnetic field to over the entire area of the slave medium2, it is
possible to rotate the latter 5 relatively to the forner. Further, though,
in the enbodi ments described above, the surface of the slave nmedium (or the
sl ave nedi unmimaster information carrier assenbly) is held horizontal but
the surface may be held vertical with the magnetic field generator 10
opposed to # e surface. 19 What is clainmed is; 1. A method of magnetic
transfer for“magnetically transferring information represented by a pattern

¢ ol q ' , , ; z .
Cayer of . sl ave A ORpr I QF dné"s BALORF LDFTERG 88 Pnietal bC.
magnet i ¢ figlhdontBes! #ye TRdluRphY adRANGL LS [eld gSneral pyde

initially nmagnetize it magnéetrc rayer of t e -SPaVe medrumin one direction

of recordi n?}i%é rlﬁoa%}séfre?ngg%%grﬁrg{%lﬁﬂa%oﬂ &5?9%!1”3,”?99 Ea%sfée‘?}rgnéotﬂ@e sl ave

medi um and e Ion carrirer by a magnetic Tiel enerator in

the direot i ofe QARSI & (0 che HEPGIIAR AL §hTek NI{HAhiRGRSH FaLLON Wi th

the initially-magnetized magnetic layer o sl ave medi um he In close
contact w t g, e 1dBRgEi%:)! 8Y ehe Wl SRENEBSIED, UHRYBLEOILEREEEST |

wherein the inprovenent conprises that the initial DC magnetic field is
applied to ihe rolrave Medium Mmd BAntdip A¥edERdcnBesUPRAGERE 0 appepe side

thereof correcting member 7 (the same as the lower correcting member
6 in structure) which holds the upper master information
10 carrier 4, for transferring the information to the upper
magnetic layer (the magnetic layer on the upper side 2b) of
the slave medium 2, under suction force and forces it flat.
The upper and lower holder members 9 and 8 presses the upper
and lower master information carriers 4 and 3 respectively
15 against the upper and lower magnetic layers of the slave medium
2 with the centers of the upper and lower master information
carriers 4 and 3 and the slave medium 2 aligned with each other,
thereby holding the upper and lower master information
carriers 4 and 3 and the slave medium 2 in close contact with

20 each other.
The lower and upper master information carriers 3 and
4 are respectively held under suction by lower and upper holder
members 8 and 9 on the side opposite to the magnetic layer 3b
and 4b carrying thereon the information to be transferred. 1In

25 order to strengthen the close contact with the slave medium

2, small through holes extending from one side of the master

12



so that the other side of the slave nediumis directly opposed 20 to the
magnetic field generator, and the transfer magnetic field is applied to the
sl ave nedium and the master information carrier held in close contact with
each other so that the initially-magnetized magnetic |ayer of the slave
medi um hel d in close contact with the 25 magnetic |ayer on the master
information carrier by a holder, which covers both the sides of the slave
medi um master 20 information carrier assenbly, with the magnetic field
gener at or pos%tioned to oppose both the sides, or one side of the slave

medi uni mast SPEPHRY AR iSHTEA&Er For thEsORBRY 314 MAY Ofe fREBRE: FR FRRId

ted by t tic field t 5 is, liedt h I d
Ind e mactes Con DR Cear FFEL Ot e BUBRRE 1 Orebe s e RVRER hEME of o
ﬁagnetic tra séer as, deEingg gn Clain11.i% mh;gh t he intensit¥ gf éhe
initial DC REGRRtTT M LAdoPE K88 T A8t OrBast OF et tifE ¢8ePRFY%%f orce of
th ti f_th i ) d .of tic, t f
b dor P ned ChCeURo of [BoRtPUEs TRHLHE e AIRMBAC R JIPRIS b, | anST el

field s seinto he doklRWehet Naelulath IFS phleoERCLELYELLALGR; Olni he

magnetic layer of the slave nmedium’ 15 4.7 A'nethod of nmagnetic” transfer as
defined in G alphaidh WH ok thed KNI rlf doNddthidoh@unPCalBIRSERC fiel d

is set to be not lower than twce the coercive force of the nagnetic |ayer

of the S'?VﬁuaﬁﬂéﬁﬂblésJﬁpﬁﬁiH@Qc?ib&&gﬁ%bk@<h?@W§E6Eré§tﬂ@&h@ﬁSek§ any one
20 of Clains 1 to 9 in ich the intensity of the transfer magnetic field

is set to be apd Tower than about 0.6 tines the coercive force of the
magnetic | ayer of the slave medi um and not hi gher than about 1.3 tines the
coercive force ofTHhdowmegnebreetaied mdmiidie 6shiaveikedi whisc in shape
10 and is sized according to the size of the master information
carrier 3. The surface of the lower correcting member 6 which
is brought into contact with the master information carrier
3 is formed into a suction face 6a whose surface is about 0.01
to 0.1pum in centerline mean surface roughness Ra. About 25
15 to 100 suction holes 6b not larger than about 2mm in diameter
uniformly open is the suction face 6a. Though not shown, each
of the suction holes 6b is connected to a vacuum pump through
a vacuum passage which is led outside the lower holder member
8 through the lower correcting member 6. The back side
20 (opposite to the magnetic layer) of the lower master
information carrier 3 is forced flat along the suction face
6a under the suction force applied thereto through the suction
holes 6b and thus the flatness of the lower master information
carrier 3 is corrected. The upper correcting member 7 is the

25 same as the lower correcting member 6 in structure, and will

not be described here.

13



25 6. A nmethod of magnetic transfer as defined in any one of Clains 1 to 5
in which the nagnetic field generator conprises 21 an el ectromagnet unit.
7. A nethod of magnetic transfer as defined in any one of ains 1 to 5 in
whi ch the magnetic field generator conprises a permanent nagnet unit. 22
ACA AyS5. Ayl Ay. Ay. AL AFS.Af T Ay Ay. A A AL A Ay LAY AGyY. A A [ AQe. AFy: Q27+
h#p @A
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R oty vl ook PLSA %s{ée}rcﬁfea?eg]ee@reaq cachpes) bt &1 22l cal cal
L 0 0 L S i o
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ca] ca] ca] cajsraleaied] eadkdlrakeapeay LadLalich] EahagesadLahaapgad@TTTYUUUr
VhVW* W WAK@XKAXMXXXXAY: YWYYYYYY@aZZZ[ . [} xsnid_Z]] ca] ca] ca] ca] ca] ca]ca]ca]c
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ca] ca] dd] cajgalwst] eakbal ey ta]da)seal talioslicde] baphead taltcigjidaisshta) ca] ca] ca

ca] ca! Meseee. f ¥ ff
]g7gj] ggg%1<h‘ﬂh¢;mgi@hhher3}rm PPe kb &kdad nenbdr7g Jacw] 8a3ea]d@lsed]-cal ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cca] ca] ca] ca] ca] ca] ca] ca] cal ca! kk
HeRERRR n[mgqmmgowb@bp@w he central opening of the
rrir}xsnid_Z]]ca] ca].ca]calca]ca]calcal ‘Lé Lca] ca] ca,] cal ca] calca] calca]c
a] ca]ca] ca]® %‘é%] T Ea'%%&]’&é}‘éa'}lc%lsl Er ot 71 21% X >XA

Ca] oa] ca] CIHG € Al E A e/ AP Eap b AT en, TR0 & () - Kﬂé&l Sty
oo 87) - @ 100 E%*%%@#%ﬁléﬁfﬁ%ﬁ% DS BB Ande.  mo

% y210% & (A,Oavﬂr!{é»@ Hod b Hﬂr&r(@f_@aé )tr k81 ) 26 dOPA£h S wiThOYE & 3¢
| " #xmb@ mL0% \ 1 10%& () - 10t - 10t

T10% & () -, 8984 Hndnt LB 108 & @r‘e\éé@eo%x&zéﬂtl@l Pusing the initial

magnetization system 1 shown in Figure 1 and the transfer
magnetic field application system 11 shown in Figure 2 will

20 be described, hereinbelow.
The slave medium 2 is first placed on the support table
5 of the initial magnetization system 1 and an initial DC
magnetic field Hin is generated across the gap 51 of the
electromagnet unit 50. The magnetic field Hin is parallel to
25 a tangent of the recording tracks, and the initial DC magnetic

field is applied to over the entire area of the recording tracks
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“()- ()****magnetlc field Hin on the upper and lower sides 2b and 20 of
the slave medium 2 to be not weaker than the coercive force
Hc of the slave medium 2. When the strength of the magnetig
field Hin on the lower side of the slave medium 2 is insufficient,
10 it is necessary to turn over the slave medium 2 and to initially
magnetize the magnetic layers on the opposite sides of the slave
medium 2 in sequence.
Then, the master information carriers 3 and 4 and the
slave medium 2 are set in the holder 10 with the lower master
15 information carrier 3 and the upper master information carrier
4 respectively in close contact with the lower and upper
magnetic layers of the slave medium 2 and the holder 10 is set
to the transfer magnetic field application system 11. Each
of the electromagnet units 60a and 60b opposed to the upper
20 and lower surfaces of the holder 10 generates a transfer
magnetic field Hdu in a direction opposite to the initial DC
magnetic field. The transfer magnetic field Hdu is applied
to over the entire area of the recording tracks by rotating
the holder 10 relatively to the magnetic field once or more
25 in the direction of arrow A, whereby the information

represented by the irregularity patterns on the master
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The magnetic transfer will be described in more detail

with reference to Figures 4A to 4C, hereinbelow. In Figures
5 4A to 4C, only the lower magnetic layer 2b and the lower master
information carrier 3 are shown.

An initial DC magnetic field Hin is applied to the slave
medium 2 to magnetize the magnetic layers 2b and 2c of the slave
medium 2 in a direction parallel to the recording tracks as

10 shown in Figure 3A.

Thereafter, the magnetic layer 3b of the lower master
information carrier 3 and the magnetic layer 4b of the upper
master information carrier 4 are brought into close contact
with the lower and upper magnetic layers of the slave medium

15 2 by the holder 10. 1In this state, the holder 10 together with
the slave medium 2 and the master information carriers 3 and
4 in close contact with opposite sides of the slave medium 2
is positioned in place between the upper and lower
electromagnet units 60a and 60b of the transfer magnetic field
20 application system 11 each generating a transfer magnetic
field Hdu in a direction opposite to the initial DC magnetic
field as shown in Figure 3B, thereby effecting magnetic
transfer. As a result, the information represented by the
irregularity pattern on each of the upper and lower master
25 information carriers 3 and 4 is recorded on each of the magnetic

layers 2b and 2c of the slave medium 2 as a magnetization pattern
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. information to be transferred is a negative pattern reverse

to the positive pattern shown in Figures 4A to 4C, the

5 information can be magnetically transferred to the slave

medium 2 by reversing the directions of the initial DC magnetic
field Hin and the transfer magnetic field Hdu.

Figure 5 is a fragmentary perspective view showing an
initial magnetization system 1’ employed in a magnetic

10 transfer apparatus for carrying out a method of magnetic
transfer in accordance with a second embodiment of the present
invention. The initial magnetization system 1 shown in
Figure 5 differs from that 1 shown in Figure 1 in that a pair
of permanent magnets 70a and 70b is employed as a magnetic field

15 generator in place of an electromagnet unit 50.

That is, the initial magnetization system 1’ has a
magnetic field generator 70 comprising a pair of permanent
magnets 70a and 70b which are magnetized in a direction
substantially perpendicular to the upper side 2b of the slave

20 medium 2 and radially extend from an innermost track to an
outermost track of the slave medium 2 so that opposite poles
of the respective permanent magnets 70a and 70b are opposed
to the surface of the slave medium 2. Also, in this initial
magnetization system 1/, the permanent magnets 70a and 70b are

25 directly opposed to the slave medium 2 and the magnetic field

generated between the permanent magnets 70a and 70b is directly
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EbC recording tracks. Accordingly, by rotating the slave medium
5 2 once or more relatively to the permanent magnets 70a and 70b,

the initial DC magnetic field Hin can be applied to over the

entire area of the slave medium 2.

As in the first embodiment described above, the intensity
of the initial DC magnetic field Hin applied to the slave medium

10 2 is set to be not weaker than twice the coercive force Hc of
the magnetic layer of the slave medium 2.

This can be realized, for instance, by setting the
distance w2 between the permanent magnets 70a and 70b to be
not larger than 10mm and the distance h2 between the upper side

15 of the slave medium 2 and the permanent magnets 70a and 70b
to be not larger than 5mm (preferably 3mm).

A third permanent magnet 71 magnetized in a direction
perpendicular to the direction of magnetization of the
permanent magnets 70a and 70b may be inserted between the

20 permanent magnets 70a and 70b so that the third permanent magnet
71 generates a magnetic field directed in the same direction
as the magnetic field generated by the permanent magnets 70a
and 70b, as in a magnetic field generator 70’ shown in Figure
6. The magnetic field generated by the third permanent magnet

25 71 enhances the magnetic field generated by the permanent

magnets 70a and 70b.
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10° S, 1 109&' () - * 108%kygh/) 10%&h¢)embodiments described above, the slave
medium (or the holder) is rotated relatively to the magnetic
field generator to apply the magnetic field to over the entire
area of the slave medium 2, it is possible to rotate the latter

5 relatively to the former.
Further, though, in the embodiments described above, the

surface of the slave medium (or the slave medium/master
information carrier assembly) is held horizontal but the

surface may be held vertical with the magnetic field generator

10 opposed to the surface.
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hat is claimed is;
1. A method of magnetic transfer for magnetically
transferring information represented by a pattern of a
magnetic layer formed on a master information carrier to a
5 magnetic layer of a slave medium comprising the steps of
applying an initial DC magnetic field to the slave medium
by a magnetic field generator to initially magnetize the
magnetic layer of the slavemedium in one direction of recording
tracks and
10 applying a transfer magnetic field to the slave medium
and the master information carrier by a magnetic field
generator in the direction opposite to the direction of the
initial-magnetization with the initially-magnetized magnetic
layer of the slave medium held in close contact with the
15 magnetic layer on the master information carrier, wherein the
improvement comprises that
the initial DC magnetic field is applied to the slave
medium with the slave medium supported from one side thereof
so that the other side of the slave medium is directly opposed
20 to the magnetic field generator, and
the transfer magnetic field is applied to the slave
medium and the master information carrier held in close contact
with each other so that the initially-magnetized magnetic
layer of the slave medium held in close contact with the

25 magnetic layer on the master information carrier by a holder,

which covers both the sides of the slave medium/master
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information carrier assembly, with the magnetic field
generator positioned to oppose both the sides or one side of
the slave medium/master information carrier assembly so that
the magnetic field generated by the magnetic field generator
5 is applied to the slave medium and the master information
carrier through the holder.
2. A method of magnetic transfer as defined in Claim
1l in which the intensity of the initial DC magnetic field is
set to be not lower than the coercive force of the magnetic
10 layer of the slave medium.
3. A method of magnetic transfer as defined in Claim
2 in which the intensity of the initial DC magnetic field is
set to be not lower than 1.2 times the coercive force of the
magnetic layer of the slave medium.
15 4. A method of magnetic transfer as defined in Claim
3 in which the intensity of the initial DC magnetic field is
set to be not lower than twice the coercive force of the magnetic
layer of the slave medium.
5. A method of magnetic transfer as defined in any one
20 ofClaims 1l to 4 in which the intensity of the transfer magnetic
field is set to be not lower than about 0.6 times the coercive
force of the magnetic layer of the slave medium and not higher
than about 1.3 times the coercive force of the magnetic layer
of the slave medium.

25 6. A method of magnetic transfer as defined in any one

of Claims 1 to 5 in which the magnetic field generator comprises
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7. A method of magnetic transfer as defined in any one
of Claims 1 to 5 in which the magnetic field generator comprises

a permanent magnet unit.
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