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18 August 2006 = METHOD OF MAGNETI C TRANSFER BACKGROUND OF THE | NVENTI ON
Field of the Invention 5 This invention relates to a nmet H8d\ughst?fhetic -
transfer for transferring information to a magnetic recordi ng nedi um
(slave nedium froma master information carrier carrying thereon a
magnetic | ayer pattern representing the information to be transferred-to
the magnetic recordi ng nedium 10 Description of the Related Art Wth- an
increase in information quantity, there is a denmand for. a magnetic ~
recording medi um which is MeghobNofaRREEYzC t[‘R%WSE‘@RCOSt and pref erably
requires a short tinme to read out a necessary part of data (a magnetic
recordi ng medi um which 15 all ows so-call ed high-speed access). As an
exanpl e of such a magnetic recording -nedium there has been known a high
recording density magneti c pReRGHOUSHCOHF 2y MRERTebRC Oor a flexible disc.
To realize the high capacity, so-called servo tracking technol ogy for
causing a magnetic head to accidiat @Jfy t3@ theesciw{ row data tracks plays an
inmportant role. To perform the - servo tracking, a servo tracking signal
an addreS8s inforTieid dnvehgiah, rel 4Ry educhbOiodld¥Ckaghenat wiasgsirhe | ike
are recorded on the disc at certain intervals as so-called preformt. 25

‘has been proposed, for instance, in 1
: : - (slave medium) from a master information carrier carrying

thereon a magnetic layer pattern representing the information
to be transferred to the magnetic recording medium.

10 Description of'the Related Art

With an increase in information quantity, there is a

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 -magnétic recording medium which

15 allows so-called high-speed access). As an exémple of such
é magnetic recording medium, there has been known a high
_record_ing density magnetic médium such as a haxrd 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 éignal 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




18 August 2006 -Japanese Unexani ned Patent Publication Nos. 63 1988)
-183623, U. S. Patent No. 6, 347, 016, a mmgnetic transfl@Augsst?886in whi ch
a pattern which is formed on a master information carrier and represents
servo information is copied to a magnetic recording 5 mediumm (a slave
medi um) by magnetic transfer. In the nmagnetic.transfer, a naster
information carrier having thereon an irregularity pattern (a pattern of
protruding portions and recessed portions) representing information (e.qg.,

servo inf orfa}farfgyeb Q&iﬁ@&%@%&hg%@sgﬁo i ng;y%fayer tic

recordi ng nmedi um such as a nagnet an drmed at

[east ‘on the. o SbbuslL G, AU, 098, |2 LAURLE LG A ChARECORNAGL th the

sl ave nedlun1 and a transfer nagnetlc i's appl e naster

i nformatiory Eﬁrtrt'e%h Ak he BbANEy %déqﬁaét!’éralﬁk dﬁﬁ 2 CO 3GE- 10 Wilgh each

ot her, whereby a magneti zation pattern correspondi to the information

r epr esent edcdprddi tis sQGH A ES¥mPRL 4160 H dcﬁne@%‘%trhaﬁfrléﬁictf@éb%fﬁr rged from
the master information carrier to the slave nmedium™ Accordingly, the

i nf or masi onneadindd oG eyavéhﬁe@aﬁ)erb%nﬁawé&&boarsagféer can be statically
recorded on 20 the slave nediumw th the relative position between the

mast er i nf or mat lantisamsgei tapdt thes S8V a RS 4N KERE NS ON6H A rr iBRUS,
~according to the magnetic transfér, the preformat recording can be
per formed deoumgt ekhienadnt hen t iinrepequried fratidie peef patmdérm eo@rding is
very short. 25 W, this applicant, have proposed in Japanese Unexam ned
o protruding portions and recessed portions) reprlesenting
information -(_e.g., servo information) to be traqsfe:red toa
10 slave medium {a magnetic recerding medium such as a magnetic
disc) and a magnetic layer formed at least on the protru'dirng
portions is brought into a close contact with the slave mediufn
and a transfer magnetic field is applied to the master
informatvion carrier and the slave medium in a close contact
15 with each other, whereby a magnetization pattexn cerresponding
to the information represented by tl'ie irregularity pattern is
- magnetically transferred from the master information 'carrier.
to the slave medium. Accordingly, the information carried by
the master information carrier can be statica‘lly recorded on
.20 the slave medium with the relative poeition 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 slhort.

25 7 We, this applicant, have proposed in Japanese Unexamined

Patent Publication No. 2001-14667 a method of magnetic




Pat ent Publi.cati on No. 2001-14667 a nethod of magnetic. 2 18 August 2006
transfer in which the magnetic |ayer of the slave nedi umlBsAugusi2d0g| |y
magnetized in one direction of the recording tracks and a transfer
magnetic layer is applied to the slave nmedium in the direction opposite to
the direction of the 5 initial -nmagnetization with the slave nediumheld in -
close contact with the master information carrier. By this nethod, a very

good magnetic transfer can be effected. The intensity of the transfer
he sa s the coercive force Hc

t f I d . tantially :
g?gtnﬁel gl ailgkgligﬁgy nu%%alﬁg‘ugﬁ%aﬁ%r#l%a G y28PTtRE § ﬁléivetﬁe%‘g‘ﬁe‘tsl c field
hould b f th t t f d d f bl
ot weaker than abit, AalbbEhed %I?%ﬁé?—%% 6?“{%tg?lr’gﬁ%°|fre ﬁiﬁm tea
Coor ol ve for g, PeasdRe %‘%‘e%c Syet P RRPT A e ik S aRAGF T demanas
for ”agn?t'i?nre@l%d'&ﬂreé‘%%! %@oQ;&ngf £§2PBELL Yai eg@fé ' ﬁ-h%g’

reproduci ng Accuracy or t hé coér ci ve Torce e sl ave

medi um baacomﬁtﬁé:(-qxwﬁ{em'zhthén "GRERSELY. L PaddGhERAm, e LA RIS Y of

the transfer magnetic field and the initial nagnetic wever since
the intensi¢yntdctawitangld fﬁasféﬁ|1§§fg§f&§{:%ﬁ%ﬁ%l@rm%ﬁekhﬁsfﬂ\&%cﬂener at or

islimted, it ,is inmportant how to efficiently use a magnetic freld of an
intensity vﬁumﬁryxgmdmem&ghéﬁﬂ&|Wkéﬁﬁﬁﬁiahﬁﬂ be effected.
| The -intensity of the transfer magnetic field should be
substantially the same as the coercive force Hc of the slave
10 mediumand the intgnsity of the initial DCmagnetic field should
be stronger than that of the transfer magnetic field and’
-préferably not weaker than about twice the intensity of the
transfer magnetic field (i.e., the coercive force Hc of the
slave_ medium) .

- 15 At present, the coercive force Hc of the slave medium
tends to ingreasé under the demands for magnetic recording
medium of higher capacity, higher recording/reproducing
accuracy or the like. As the coercive force Hc of the slave
medium becomes stronger, it is 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 c-urrentlyl generated.

25 o ' SUMMARY OF THE INVENTION




25 SUMVARY OF THE INVENTICN 3 18 August 2006 Enbodi nents of the present

i nvention provide an inproved method of magnetic transfd® Augughd@dR t he
initial DC magnetic field and the transfer magnetic field can be
efficiently applied to the slave nedium In accordance with an aspect of
the present invention, there is provided a nethod of magnetic transfer for
magnetically . transferrlng I nformation represented by a pattern of a
magnetic |layer formed on a master information carrier to a magnetic |ayer
of a sl ave Embddimeconpeifsi tig t peesérps iokehliapplpybRgda@n dmi tigho
magnetic field to the slave medium by a magnetic field generator to
initially nmeghetii 2 hagnetiRgnebinefeayer Whidhens ave tiBdi B hfgNS ¢
direction of recording tracks and applying a transfer nmagnetic field to

the slave meE@dilumarntb eiel thensBst €habnbof dalr eNd Cahhi Gfe bxéf@lgfgf&qv c field
generator in the direction opposite to the direction of the

initial-mepeiiZatt®rne hatdenddiivkd.al | y- magneti zed magnetic |ayer of the.
sl ave medium held in close contact with the nagnetic |ayer on the naster

i nformabi on car Anerccabdareen wite £0 asymcoverfenthec gpmsieses inkeptidme initi al
DC magnetic field is applied to the slave nediumw th the slave nedi um
support ed fthere drze psodiaiddher eefhods @ft hagndtiie otdrerfesi tder ofaghheicdlaye medi um
S dlrectly opposed to the nagnetic field generator, and
transferr:.ng information represented by a pattern of a =
magnetic layer formed on a master information carrier to a
magnetic llay_er of a slave medium comprising the steps of
10 . applying an initial DC magnetic field to the slave medium
by a magnetic field generator to initially magnetize the
. magnetic layer of the slave medium in one direction of recording
‘tracks and |
applying a transfer magnetic field to the slave medium
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—maghet;ized 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 éide 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




25 the transfer nmagnetic field is applied to the slave nedium and the
master information carrier held in close contact 4 18 Auduswgusiolifs with
each other so that the initially-magnetized magnetic |ayer of the slave
medi um held in close contact with the magnetic |ayer on the naster
information carrier by a holder, which covers both the sides of the slave
medi um master - information carrier assenbly, with the nagnetic field
generator positioned to oppose both the sides or one side of the slave

medi unt mast eri thn feRidMBtd tR rC ¥ ithia tASIRIT E ; Heedilel d
generated by the magnetic field generatof%jﬁglégg%?%%gﬁgﬂ%ﬂgggh%§%chedium
and the masteyeirnfod red alaveamdddunt MO e Y d89ntabiaty ity £hd
accordance with enbodi nents of the present 1 nvent:on, f%e transfer

magneti ¢ fi elagniesieppiyet ohothd tasheveinFEthamdnerelet By Baldigle by the
magnetic field generator and the initial DC magnetic fiefd is directly
appli ed to whdchl axerermsedboith WehBo Ui ded0bflerhiNtARNAN fikk A8t M ot-he
magnetic field generator and the slave nmedium The slave nmedi um may be
provi ded mﬁﬂnfph@ahégnet¢arﬁi£¢eraseambmg,shdajith@ofmﬁgnémxibo&heuae si des
t hereof. When the slave nmediumis provided with the magnetic |ayer on both
the sides ERBSFATOF meadidiionedt bo bepposmdiothr ehle arideat brt dge didksorof t he
sl ave nedium at one tine, the "slave nmedium master information carrier -

assenbl y" cbiprilaste gedinpénasisnmndedratipai canfiamat sembhf acranhaon

carriers on,the reiPectiye si des
‘the magnetic field generated by the magnetic field generator

! is apbli-ed to the slave medium and the master information
carrier through the holder.

That is, in accordance with embodiments of the pres'ent
invention, the transfer magnetic field is applied to the slave
medium through the holder by the magnetic field generator and
the initial DC magnetic field is directly applied to the slave
medium without a holder intervening between the magnetic field
generator and the slave medium.

.‘I'he slave medium may be provided with the magnetic layer
on one side thereof or on both the sides t.:hereof . When the .
si!.ave medium is provided with the magnetic layer on both fhe
sides and information is to bé transferred on both the sides
of the slave medium at ohe ti@e, the “slave medium/master
information carrier assembly” comprises a slave medium and a
pair of master information carriers on tﬁe respective sides
of .the slave.medium. | |

The expression “to transfer information" means to

pattern the arrangement of magnetization of the magnetic layer




of the slave nmedium The expression "to transfer information” nmeans to
pattern the arrangenent of magnetization of the magnetic 18a\ugust2006 - ..
------------ 8 August 2006 of-the slave nedium according to the
informati on. The intensity of the initial DC magnetic field is preferably
not |ower than the coercive force of the magnetic |ayer of the slave

medi um .nore preferably not lower than 1.2 5 tinmes the coercive force of
the sane and nost preferably not |ower than about twi ce the coercive force
of the samef Tihe ishorsmedioh ddeoidiarsftey vRgaaFbembtdw, is preferably
not | ower than about 0. 6 tinmes the coercive force of the magnetic |ayer
of the slave medillhe akntenstithi giferthchaiini@iabodt hagnkeities fik@dcder cive
force of the magnetic layer of the slave medium As the magnetic field
gener at or R¥eiAblivhgot heoweari thah tHRC amgneiviec foied dfanHetimgratainsf er
magnetic field, for instance, an electromagnet unit or a permanent magnet
unit may bé-a¥EF efpHey sdavermediony dance mieferablanbotilvewetc bhan He 2ret hod of
magnet i transfer of the present invention, since the initial DC magnetic
fieldig dit'¥ES Yhepprewessve foRee fathersamenand thoatt paefietalely riatt er veni ng

bet ween thﬁ magnggi c f{)el d generator and the slave 20 nmedium the nmagnetic
field general'§ RPpBPAS posicie ithet preergivpnfeycofof Haies gimgee of the

sl ave nedi um an -suff,icientl strong magnetic field can be applied to
the magnetic IaSTeﬁe ofitntensity yof the gtraxglsfer magnetic. field p@.s

preferably not lower than about 0.6 times the coercive force
of the magnetic layer of the slavé medium and not higher than
10 ‘about 1.3 times the coercive force of the magnetic layer of
the slave medium. | |
As the magnetic field generator for applying the i_nitial
DC magnetic field and the transfer magnetié field, for instance,
an electroma_lgnet unit or a permanent magnet unit may be
15 employed.

In accordance with an embodiment of the method of magnetic
transfer of the present invention, since the initial DC magnetic
field is directly applied to the slave medium without a holder
intervening between the magnetié field generator and the slave

20 medium, the magnetic field generator can be disposed in the
- vicinity of the surface of the slave medium and a Sufficieﬁtly
strong magnetic field can be applied to the magnetic layer of

the slave médium. This is especially useful when the coercive
force of the slave medium is strong and an initié-l DC magnetié

25 field whose intensity is not weaker than about twice the

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




the slave nmedium This is especially useful when the coercive force of the
slave mediumis strong and an initial DC magnetic 25 fiell§ Awepsie200at ensity
is not weaker than about twice the coercive force of the slave nediumis
to be applied to the slave 6 18 August 2006 nedium Wereas, since the

sl ave medium and the master information carrier(s) are held in close
contact with each other by the holder when the transfer magnetic field is
applied, "the transfer nmagnetic field can be uniformy applied to the 5

sl ave medi uddmad.er Wi QLwmt i Oih&ar ELEr i BR|.EF PTLON OF THE
DRAWNGS Figure 1 is a fraagrrent ac'fe"f/1 %%‘?ssgéﬁ:écggélhé% ghgwtngcglr?sge%ortant

part of 't heir firiatlioRRgABE &A1 0k Y HH QWPIGYEH cbite 2 (RANGH Icchr ans er

apparatus for carrying out a method of 10 magnetic transfer 1n accordance

with a firsitierediasnolabrtien Bi€seRhs FOYRILHOP; ¢ lfii_gk'&ﬁfs%iﬂﬁii%d,

fragmentary perspective view showing an inpoftant part o e transfer
magnet i c fitded tappbfeathahetsis tra@of cén@@ﬂﬁiﬂﬁr&n&?négﬁii@@% ghus for

carrying out a 15 nmethod of magnetic transfer in accordance with a secon_'d
enbodi nént sdfavieheefiesfndstaw entfidrmatiicdueardiés adbeahaded perspective
view of the holder, Figures 4Ato 4C are views for illustrating basic _
~steps of magnetic tranBREEF HCHIREIGN DF $HR DREWIEIE ary perspective view
showing an inportant part of the initial magnetization system enpl oyed
By Figure 1 is a fragmentary perspective view showing an
impoftant part of the initial magnetization system employed
in a magnetic transfér apparatus for carrying out a method of
: _10 Iﬁégnetic transfer in accordance with a firét embodiment of the
‘present invention,
Figure 2 is a fragmentary perspective view showing an
important part of the transfer magnetic field application
system of a magnetié transfer apparatus for carrying out a
15 method of magnetic transfer in accordance with a secoﬁd
embodiment 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,éhowing‘an
. important part of the initial magnetizatioﬁ system employed
in a magnetic transfer apparatus for carrying out a method of
-magnetic tiansfer 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




in a magnetic transfer apparatus for carrying ‘out a method of netic
transfer in accordance with a second enbodi ment of the Jeust20 ﬁgenti on,
and 25 Figure 6 is a perspective view showing a nodification of the
magnetic field generator enployed in the initial 7 18 August 2006

magneti zati on systemshown in Figure 5 DESCRI PTION OF THE PREFERRED
EMBODI MENTS A pair of pieces of information are transferred to opposi te
si des (upper and | ower sides 2b and 2c) of a slave 5 medium (magnetic

recordi ng neshaegi A tbnd sFEEEA s 19w BgN gkl r?%fry gnsfer in accordance with a

first enbodi ment of the present 1nventio roma pair of master
i nformation carrier pslorigrdon dherst amerRGEsMEdshsdndisc- | i ke magnetic

recordi ng medi um such as a hard disc, a flexible disc or the |like That is,

10 in this parti gulparirerdpdii@is dheiskame e Whe2 i redoull gosi ded
magneti c recordi ng medi um conprising a disc-like base sheet and magnetic

| ayers for nepban teppeteanduppserarsi dewer2biadsl 22€ 288 2B dase ssheet. As
shown in Figure 3, the naster information carriers 15 3 and 4 are like a

di'sc i n5shapeliand (megpet Sesexuwhsltingt @8aBan) anBy 4ameaKbAgJoOMmddiRiticone si des
irregularity patterns (patterns of protruding portions and recessed
portions) %¥Ensdsaninrgdorflenmatwiorh bofbest eansfibnded oifothé harazegiet i C

| ayers of the magnetic recording nedia (slave nedia) and soft 20 magnetic

| ayers 3b advemsippofieed pairief mastareimdformheion carriers 3 and 4. :

The slave medium 2 is a disc-like magnetic recording medium

such as a hard disc, a flexible disc or the li].ce . That is,

10  in this particular ,embo.diment, the slave medium 2 is a
douple—sided magnetic recording medium comérising a disc-like

base sheet and magnetic layers formed on upper and lower sides

2b and _20vof the base sheet.

As shown in f‘igure 3, the master information carriers ‘

15 3 and 4 are like a disc in shape and conmprises substrates 3a
and 4a having on their one sides irregulérity patterns

{patterns of protruding poftions and recesse_ad portions)
_répresenting information to be transferred to the magnetilc:'
layers of the magnetic recording media (slave media) and soft

20' niagnetic'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 inforfﬁation carried by the master information carriers 3 and

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




substrates 3a and 4a. The irregularity patterns. respectivel carried by
the master information carriers 3 and 4 represent mforn@tg st290pe
transferred to the | ower magnetic layer 2c and the upper magnetic |ayer 2b
of the slave nedium 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 8 18 August 2006 nedium 2 either sinultaneously or in-sequence. The
slave nedium2 is first applied with an initial DC nmagnetic field H n by

initial I dth t
P T Sgsrél‘%le’?a@er?gaﬁ”émo& e ?“%%rgﬁaaS mgﬁe??%ﬁ | dne
direction of reCQBglg%%vélﬂgﬁgﬁm %qfag gg %tlngﬁy shomn

in. Figure 1 conprises suppor medi um

2 ffomtherda%%fu%' erf& %&% t,}fgﬁeﬁlleﬁlggﬂ 9954. gs%ggme'sﬁo yn the

vicinity of the upper 5| ave ne am 2 a ro?atlng

means (not i§heNghr¥hi Cihd %ét GEgAdE S ‘ingE:t 2& azﬁlc?/ or5 B%ﬁtﬂh‘ée'sia%(@ the

el ectromagnet unit 50 in the diTtection arrow A isinitial

magnet i zat ir@AisHSE 8B initNA 15 AYGnetBULT %desdﬂé&édryo%%%?:ﬁlh& the
magnetic:.poles of the electromagnet unit 50, and accordingly, the magnetic

field 15 genrecased bhed haiel ST iM-2MREASHLYSH s R dnf 1d5h6F4 | DA @@ﬁhké’d to the -
sl ave nmedium 2. The el ectromagnet unit 50 conprises a core 52 having a gap

51 whi ch radcahbyisexs engdeppérd @adlels amian swmthbrﬁr&&re med #fim OUt er nost
track of the slave nmedium 2 and a wi nding 53
2 from the lower side 2¢ thereof, an electromagnet unit 50 held-
in the vicinity of the upper side 2b of the slave medium 2,
10  andavrotatingmeans (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 56 comprises a core 52 hav.ing a
gap 51 which radially extends at least from an innermost track
to an outerrﬁost track of the slave medium 2 anci a winding 53

20 wound around the core 52.
The el.ectromagnet uﬁit 50 generates an initial DC
magnetic field Hin across the gap 51 in parallel to the
direction of the recording'track.s. Acaordinglir, by rotating
the slave medium 2 once or more.relatively_ to the initial DC
25 malgnetic field Hin, the initial DC.magnetic field Hin parallel

to the concentric recording tracks can be applied to over the




20 wound around the core 52. The el ectromagnet unit 50 generates an initial
DC magnetic field Hin across the gap 51 in parallel to tRAuzMFt2986i on of
the recording tracks. Accordingly, by rotating the slave medium 2 once or
nmore relatively to the initial DC 25 nmagnetic field Hin, the initial DC
magnetic field Hn parallel to the concentric recording tracks can be
applied to over thee 9 18 August 2006 entire recording track area. In this
particular enbodi nent, the width wi of the gap 51 is set to be not |arger.

than hal f ofertheer 2dbysaPig tfieicx RRELIOSt recording track and the distance
‘hl between the gap 5 51 and-the upper surface of the slave nediumis set to

be not |arger than @8 pAFelenabh erdBBinsAet Nale LABLhE I (BG gRONELi C

field applied to the slave mediumis not weaker than tw ce the rcive

force of theimagneticc thaper not 18gst aMeadadilumok QRe RAbRuLhErStges of the
sl ave nedium 2. For exanple, when the 10 radius of the innernost recording

track is 20mmpethesw widoraingofrddieagar izl distafte 1 BELHGLn [tHeIgsp t han
10mm (preferably not larger than 5mm). After the nmagnetic |ayerS on the
upper andl | Sieangitdes uppbr stk 2eeabe tHIS1bRbihedinn 1ROSEE iELde hbe sl ave
medium 2 15 together with the | ower and upper master information carriers
3-and 4 hel dairgec|tdse Ton{pod famail yt 3nen) soehaantelnfiar i Bemaghethe sl ave
medium 2 is applied with a transfer nmagnetic field Hdu (Figure 2 2) by a
transfer maghetfdadnldled tpihiecataonmsygitmns not weaker than twice the :
coercive force of the magnetic layer of the slave medium 1 on
both the sides of the slave medium 2. For example, when the
10  radius of the innermost recording track is 20mm, the width wi
of the gap 51 is set to be not larger than 10mm {preferably
not larger than 5mm) . .
After the magnetic layers on the upper and lower sides
2b and 2c are thus initiall-y magnetiz_eéi, the slave medium 2
15 together with the lower and upper master information carriers
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 sid_es'éb

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

10




11 shown in Figure 2. The transfer nagnetic field application 20 system 11
conpri ses a holder 10 which holds the slave medium 2 andStAugustedfer
information carriers 3 and 4.in close contact wth each other covering the
upper and | ower sides of the slave nedium master information carrier
assenbly, a magnetic field generator 60 havi ng upper and | ower -

el ectromagnet units 60a 25 and 60b respectively opposed to the upper -and

| oner sides 2b and 2c of the slave nedium 2 and a rotating nmeans (not
shown) 10 wlf chuGtsia t280& heWH MOt B €8n t PRe hQk deétildh | §r t Berslh rgction of
arrow A relatively to the Magnetic field generator 60. That is, in this
transfer magnetiieelyets Eapphicemitae sysi@ngdibrddle gbaverndedisymg, and the
master infornmation carriers 3 and 4 are 5 accomopdated in the holder 10, '
and the tr ahdfetramgfitat haghéeld rikddd dp BRRldies sestdie 13, ae gediraim 2, and
the master ‘information <carriers 3 and 4 through the holder 10.. Each of the
upper and megéumelectndnbaehastet sibarmatd onb@arefiekrbe3nmagaeti exréiel d '
generator 60 conprises a core 62 10. having a gap 61 which radially

ext endsPat aceapmofiabed dn thmbpidst 10,askd ttheatraui frmpaynéitiackieidt he sl ave
medium 2 and a wi nding 63 wound around the core 62,. and the upper and

1 ower el ectifgriggrepliad te theas bank nePigederatdthmgaetec ifferdstiparal | el to
the direction of the tracks in the sanme directions 15 on opposite sides of
the slave FREF&RT2.31and & dbronggbesbarholder grovi de an el ectromagnet on

each side of the, slave nedium but an el ectronmagnet may be provided only on
one side of the Bach of the upper and lower electromagnet units 60a and.

60b of the magnetic field‘generator 60 comprises a core 62
10 hévihg a gap 61 which radially extends at léast from an
innermost track to an outermost track of the slave ﬁedium 2
and a winding 63 wound around the core 62, and the upper and
lower electromagnet units 60a and 60b generate ﬁagnetic fields
parallel to thé 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 electrbmagnet may be provided only on one side of the
slave medium 2.
In the transfer magnetic field application'systeﬁ 11,
20 the intensity of the tranSfeﬁlnagnétic fiéld 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 highe¥ than about 1.3 times
~ the c;ercive force‘of the magnetic layer of the slave medium
(preferably 0.8Hc to 1.2Hc and more preferably 1Hc to 1.1Hc)

25 on both the sides of the slave medium 2.

Figure 3 is an exploded perspective view of the holder

11




slave medium 2. In the transfer nagnetic field application system 11, 20
the intensity of the transfer. magnetic field is set to B8 Avgest208@er than
about 0. 6 tinmes the coercive force Hc of the nagnetic |ayer of the slave
medi um and not hi gher than about 1.3 tinmes the coercive force of the
magnetic | ayer of the slave nedium (preferably 0.8Hc to 1.2Hc and nore
pref erably 1Hc to 1.1Hc) 25 on both the sides of the slave nedium 2.
Figure 3 is an expl oded perspective view of the holder 18 August 2006 10.
As shown imgigure 3, the -holder 10 conprises a |ower -holder nember 8
having a | ower correcting, nenber 6 which holds the |ower naster
information carrhgrsiowd On Hidpaske B! | B8 (K1 ddM 0N BBbODsE® d heweever
magnetic | ayer (the ‘magnetic l'ayer on the |ower side 2c) of the slave

medi um 2, - uiete r Skt on 8Fi8-Eng anthée e88rédt flheRABdr anwhppRholakder
menber 9 having an upper correcting nmenber 7 (the sane as the | ower
correcting ymThewer mddteit LuEbung} ivhicik rielrds, tiw wppasfansiey thef or mati on
10 carrier 4, for transferring the information to the upper magnetic |ayer
(the magnetintdrayet onntd hchedpaexrSindgn@ty c dfaydrhd thkanaegmeidicihaerunder
suction force and forces it flat. The upper and | ower hol der nenbers 9 and
8 presses tdrethppeweranidid dekpintst silavaedinnihnuoder isacs idn firdcs
respectively 15 against the upper and |l ower nagnetic |ayers of the slave
medi um 2 wanchfereesébtEhat enhdidre uppprhodde | namre mBdiaingh#opReron
carriers 4 and 3 and the slave nedium 2 aligned with each ot her

correcting member 7 (the same as the lower correcting member

6 in -structu're) 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 2 and 8 présses the upper
and lower‘ master informa-tic'm cafriers 4 and 3 respectively
15 against the upper and lo;nrer magnetic layers of the slave medium
.2 with the centers of the upper aﬂd lower master information
carriers 4 and 3 and the slave medium 2 aligned with ealch ofher,
thereby hqlding the upper and lower ‘master information
carriers 4 and 3 and the slave medium 2 in close contact w._i)th
20 each other.
‘The lower and upper master informaition carriers 3 and_

4 are respectively held under suction by lower and.upper holder

members 8 and 9 on the side opposite to the magne'tic layer 3b
and 4b carrying thereon the information to be transferred. In
~25 order to strengthen the close contact with the slave medium

.2, small through _holeé extending from one side of the master

12




t hereby hol ding the upper and | ower .master information carriers 4 and 3
and the slave medium2 in close contact with 20 each ot A8AugeHadwer and
upper master information carriers 3 and 4 are respectively held under
suction by | ower and upper holder nenbers 8 and 9 on the side opposite to
the magnetic layer 3b and 4b carrying thereon the information to be
transferred. In 25 order to strengthen the close contact with the slave
medium 2, small through hol es extending fromone side of the master 12 18

August 2006n£bAhE I8 iR rGRET t8F the PR PtdRle HadepBRYobRedofarachd n the
mast'er information carrier so that. air trapped between the slave nmedium 2.

and the magietet NiFdmddtaBnCankkeeri So ptiiethirt hebppbaobghwadn pead i ons
where the through holes do not 5 interfere with the irregularity pattern:

represent i sija¥d@nedinimo2Mahd Ofhd Mt dr ARFbens elbantrda eR0l s Cowrged cate with
suction holes (to be described later) of the correcting nenbers 6 and 7..
The | ower tChereditowgheabepobticnd | krese dithe ithrshghehol@sankd irotsi zed
according to the size of the master information carrier 3. The surface of
the | oler twrewieregwienbehe 6iwhéghlarstprpaygbdri ntepocosardcingn tthe t he
master information carrier 3 is formed into a suction face 6a whose
surface i simbomatoia@n ta deQtinamsifiercedt enti de nohnceurfimtentougitess Ra.
About 25 15 to 100 suction holes Gb rnot |arger than about 2mmin di aneter
“uni form y 9peEniaishehes Jfetieodeseidoshlatpolgh thet catisegtingapgmbers

6 and 7.

The lower:correcting member 6 is like a disc 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 0.1lpym in centerliné 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 sidé
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.
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of the suction holes 6b is connected to a vacuum punp through a vacuum
passage -which is led outside the | ower hol der menber 818WvEUgRBhe | oner
correcting fmenber 6. The back side 20 (opposite to the magnetic |ayer) of
the | ower master information carrier 3 is forced flat along the suction
face Ga under the suction force applied thereto through the suction holes
6b and thus the flatness of the |lower nmaster information carrier 3 is '
corrected. The upper correcting nenber 7 is the 25 sane as the |ower

Corr et 00 TEOeLS JALEHE S, Bl LLupd0's b desey e dige 15 12

August 2006 The er er 8 an are adiscin

shape and g HagdOtdhPlorN YR i (IOVAD ! {d1GicekAL 11 ARE! bQBatovard and

away from each other. The | ower and. upper hé? er nenber are opened

and cl osed.qiecanoh %ﬁd%&h@é&rf&oﬁ?ﬁﬁﬁ%ﬁﬁéﬁ %@%ﬁgﬁ?@p@m a

fastener ~ nechanismor the Iike) not shown, and presse each ot her

at a predetRderednprBssUrE Waan 9l 0sed. dOVWBRgaANEh JRRET pyhokder nmenmber
8 and 9 are provided with flanges 8a and 9a on. their outer peripheries

whi ch abe kipeghly/chbeiaduidtdanish 9apNsis Aaf he@hBRIshO L£IF@S€ehbs | Nside
in an air-tight fashion when the |ower and upper hol der nmenber 8 and 9 are
-closed. A mechah@smpirmtide WMkehnetgages  ridptdesabadsalstopeth bghet t he
slave nedium?2 to locate the slave nedium?2 is erected at the center of
ther_ | over ldl dgrreatieteeniBed i deagmet wiet rcdssedr, ofhd mfmeﬂmﬂdmppert he slave
fredi um 2 holder member 8 and 9 are provided with flanges 8a and 9%a on.
. their outer peripherie's_ which are brought into ‘abutment
10 against each other td close its inside in an air-tight fashion
" when the lower and‘ upper holder member 8 and 9 are closed. A
locator pin 8 which engages with the central opening of the
slave medium 2 to locate the slave medium 2 is erected at the
center of the low'efholder-member 8.
i5 Magnetic transfer of information to the slave medium 2
by a method of magnetic transfer in accordance with a first
emiaodiment of the present invention using 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 thé initial magnetizatioﬁ 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 paréllel 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

.14




by a nethod of magnetic transfer in accordance wi'th a first enbodi nent of
the present invention using the initial magnetization sy§taerst 208&wn in
Figure | and the transfer magnetic field application system 11 shown in
Figure 2 will 20 be described, hereinbelow The slave nedium2 is first

pl aced on the support table 5 of the initial magnetization system1 and an
“initial DC nmagnetic field Hn is generated across the gap 51 of the

el ectromagnet unit 50. The nmagnetic field Hn is parallel to 25 a tangent

of the recasydimgadtiaeksheashgtrd Nidd1dl PCORINRE i §1a$d ehdaismappl i ed to
over the entire area of the recording tracks .14 18 August 2006 by

rotating t helswppelry tcabhe radntikheiSl@¥acaRA HoT)in 18 Aikketyod 0 the
magnetic field once or nore i'n the direction of arrow A by rotating nmeans
(not shown)ofl & xoWlR byt kot atiligahddns MAGHEhLER) t hanuppdsr asdnlienerLlyagnetic

| ayers of the slave 5 medium 2 at one tine, it is necessary for the
intensity efagnkeizenghetugpdsr edri Hiowednnmb§reippelapsrt lodwehesksillase 2b and 2c
of the slave medium 2 to be not weaker than the coercive force Hc of the
sl ave nddi mediumVihert ¢he tdimegnit hisofietbgsamgfeti the finekdsiHbn cdnthée | ower
side of the slave medium2 is insufficient, 10 it is necessary to turn over
the sl ave mednghig Birlld dinnpni gh¢ yppeagaedi kevartheidegnaeiand dyepd on t he
opposite sides of the slave nmedium 2 in sequence. Then, the naster

i nf or mat i offh€aftpee gnedligmy 24 tanket et woakea hhahumhe caercise £aredie hol der

10 with the | ower nmaster X : , .
: Hc of the slave medium 2. When the strength of the magnetic

field Hin on the lower side of the slavemedium 2 is inspffic‘ie'nt,
10 - it is necessary to turn over the slave mediufn 2 and to initiall'y-
magnetize the magnetic layers on the opposite sides of the slave-
medium 2 in sequence.
Then, thg 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 't_:he slave meciium 2 and the holder 10 is set
‘to the transfer magnetic field application system 11. Each
of tile electromagnet units 60z and 60b opposed to the upper .
20 and lower surfaces of the hoider 10 generates a transfer
inagnetic field Hdu in a ciirection oppoéite to the initial DC
magnetic field. The.tra_nsf-er 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 -vin the direction of arrow A, whereby thé information

- represented by the irregularity patterns on the master

15




15 information carrier 3 and the upper master information carrier 4 :
respectively in close contact with the | ower and upper rfad¥aste0Payers of
the slave nedium 2 and the holder 10 is set to the transfer nagnetic field
application system 11l. Each of the electronagnet units 60a and 60b opposed
to the upper 20 and | ower 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 recoy i .ack . t] , der; el atd el elqor s he

. . . 4 i ed“t
magneti c fﬁgﬂgﬂ%ﬁ%éggré%%¥g&%%%l%ﬂ?hegggrecrkoﬁco? grrOMIA, wher eby the
i nformationd egLesentasd,Ryothe irregularity patterns on the master 15 18
August 2006.E{nPgrnationucarriers 3 and 4 are nagnetically transferred to

the slave nmedi umpge g, dBONLhAsEEANRNAT ¥ ddsia @S ehiRad eeaDI € detail
with reference to Figures 4A to 4C, hereinbelow. In Figures 5 4A to 4C,

only the | qyeih ¥eg8eLhEe [13Y 8igdReadh theat PWRIrdTRBebw. | NfrDFIBUESS carri er
3 are showmn. An initial DC nagnetic field Hn is applied to the sl ave

medi um 3 t ojAvegngt,i éﬁl?hﬂlém&l?@ﬁ e ghay et 3agbrandarne e Logesmageer nedi um 2
in a direction parallel to the recording tracks as 10 shown in Figure 3A

Ther eaft er ,idfeemagabat te&rtayer3s Are«ofshbha. | ower master infornmation. carrier
3 and the magnetic |ayer 4b of the upper master information carrier 4 are
brought into cl o&s iodntiadt DC magnetic field Hin is applied to thg slave :
medium 2 to magnetize the magnetic layers 2b and 2¢ of the slave
medium 2 in a direction parallel to the recording tracks as
10 shown in_ Figure 3A.
Thereafter, the magnétic layer 3b of the lower master
information_carrier 3 and the magnetic layer 4b of the upper -
maste;r information carrier 4 are brought iﬁto close contact
with the. lower aﬁd upper magnetic layers of the slave medium
15 2 by the holder 10. In this state, the holder '10 together with
the slave medium 2 and the master information carriers 3 and
4 in close con‘tact.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

16




w ''th the lower and upper magnetic |ayers of the slave nedium 15 2 by the
hol der 10. In this state, the holder 10 together with tH8 AdgasteOfedi um 2
and the master information carriers 3 and 4 in close contact with opposite
sides of the slave nedium2 is positioned in place between the upper and

| oner el ectromagnet 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, .
t hereby effectin netic transfer. As a result, the information '

r epr esent ec?sbysqcﬁ'é’rrglgr ?éﬁﬂf%r%% pattern on each of the upper and | ower

mast er 25.infor i rriers 3. and 4 is.recorded.on each of the magnetic
Tavers 2b and 2c 15r O AP h b i e R A BB Tt Far, S SsaereAnT 16 18
August 2006 25 ' ' I.n the case.where the irreqularity
partern reprenptith 18 ke bLheter sl 10T BN St O s e bt L er
reverse taqdheapoghkhvesda h L NGB g A 420, 4C-th _
i nformation qan_%eﬁmgnet?cgéffl%lfa%ﬁ?g}r‘r é’g %&ﬁ_gésl%yeto‘ n%_%i u%hg by
reversiog T olieegbholancive itagdilial 1 PCIRAReLEFeq 18! Unbl 1130d T he
transfer magnetic field Hdu. Figure 5 is”a fragnentary perspective view
show ng anmeldiuf zbfyr@@f&tgiagtﬂwawéé@mrlslo@rm{eoyﬁ&m Bc iRghetie 10
transfer apparatus for carrying out a method of magnetic transfer in :
accor dance flietid gigsegnddeiphadindeel phghbeidr£8€ ndunvention. The initial.
magneti zati on system 11 shown in . : : :
- Figure 5 is a fragmentary perspe'ctive‘_v.iew showing an

initial magnetization system 1’ employed in a magnetic

_‘10 transfer apparatus for carrying out a method of magnetié

transfer in accordance with a second embodiment of the present

in\;rerntion.‘ The  initial magnetization sfstem 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 rand 70b which aie 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

outérmost track of the slave medium 2 so that.oppo-site poles

of the respective permanent ma_gnéts 70a ar_ld 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 direétly
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Figure 5 differs fromthat | shown in Figure | in that a pair of pernmanent
magnets 70a and 70b is enployed as a magnetic f ield 15 l§eMeust2®6in pl ace
of an el ectromagnet unit.50. That is, the initial magnetization-systemV
'has a nmagnetic field generator 70 conprising a pair,of pernanent nmagnets
70a and 70b which are magnetized in a direction substantially

per pendi-cul ar to the upper side 2b of the slave 20 nedium-2 and radial |-y
extend froman innernost track to an outernost track of the slave nedium 2
so that opposit.e poles of the respective pernmanent magnets 70a and 70b are
opposed t(?3ﬂ%§e§ug?aEQFcﬁLQWﬁaWQQ%H@ fedium 2. Also, in this initial

magneti zation system 11, th ermanent -magnets 70a and 70b are 25 directly
opposed to the s %%é’%@i“&ﬁl%z‘ﬁ%%e %g}%ﬁggtf@’ Fedegatgand? dfed Bt ween the

t ts_70a and. 70b.is. direct 7 18 August 2006 lied t
Phe ot ave mareRte B0 it " rEGRel Lo 0 dhf 700 AREASPacte SR | nitial
DC ti G field Han LLel ,to the direct, the di
racks,  AccSraeaars, CEskeror et bRy BYCE RO heonEar bt ©

| atively o ~ 0 70 he, injtial etic
i erd Hon Con b CEAbT Lohe Lo Duar” FReCtoparpadett nabHErRdidd R Wt om 2. s

N the f i ksl SDOITBR ndESCE] Do ARPYEn LAE dILERSILY c8loddiechBitial DC

magnetic f ield Hn applied to the ave me I's set to be not

weaker thaentWréeatd® HO®ME “8alRr fBaklim0p. the magnetic layer of the slave
medi um 2. _

AsinthefirsteﬁbodimentdescribedaboVe,theintensity

of the initial DC magnetic field Hin applied to the slave medium

1Q 2 is §et to be not weaker than twice the coercive force Hc of
the magnetic layer of the slave medium 2.

This can be redlized, for instance,‘by setting the
distance w2 betwegn the permanent_magnéts 70a and 70b to be
nof larger‘than 10mm and the distance hé between the upper side

15 of the'slaQe.medium 2 and the permanent magnets 70a and 70b
to be not larger than Smm (preferablf 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 fieid-directed‘in the same direction

as the magnetic field generated.by:the permaﬁent magnets 704
.and.70b, a$j1ya magnetic field generator 70’ shown in Figure

6. Themagnetic field generatedby tﬁe third permanent mégnet

25 71 enhances the magnetic field generated by the permanenﬁ

.magnets 70a and 70b.
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This can be realized, for .instance, by setting the .distance w2 between the
permanent. magnets 70a and 70b to be not |arger than 10nkh44#eEast3086di st ance
h2 between the upper side 15 of the slave nedium 2 and the. permnent ,
magnets 70a and 70b to be not larger than 5mm (preferably 3mm). Athird"’
per manent magnet 71 magnetized in a direction perpendicular to the
direction of magnetization of the permanent magnets 70a and 70b may be

i nserted between the 20 pernanent magnets 70a and 70b so that the third

per manent magnet 71 generates a nmagnetic field directed in the sane
direction as thdPRighet 1t hegbgeneeateasriihedaPrERenth s 70a

and -70b, as i a netic field generator 701 sho in Fjgure .. _The
magnetic f W%Ai?mbgﬁgr%ﬁ%e PHehel § MFEi5er rakhtY ﬁ@ttgg

magnetic fi el ener at ed t he manent  .magnets. 70a and, 70b.. .18 18
roust 5006 TSHEGERC S ot 1% D B redtr PTete £hoTs End QRISTE madi um

he hol der) | d relatiyely to the. L Scadd §hd |
pply the HGRREF EHE BEOTT SGUaR And e PPEC AT E4cor v Ens/ENREE um 2, i

i S possigbl e t.Q.r e, the. latter 5 relatively to the former. Further,
though,sin eﬁ%téﬁ%ggiﬁén?ged%é%ﬁ?%bd above, the surfate of the slave
medi um (or the skayg,gpdi st:er 1, ) e L ASREOR! ¥hel S hel d
hori zontal but t g EE%?T atclf’?‘@y %etl?léé%gég?ﬁ%ﬁ\%g%ﬁtg%e magn'eticez3 field
generator 3 rRROSAI {Ret RSN [1288um (or the slave medium/master

. information carrier assembly) is held horizontal butA the - -

-surface may be held vertical with the magnetic field generator

10 * opposed to the surface.

19

BRI &nces t he




18 August 2006 - What is clainmed is; 1 A nethod of magnetic transfer for
magnetically transferring information represented by a patAugust 2064 _
magnetic layer formed on a master information carrier to a 5 magnetic |ayer
of a slave nedium conprising the steps of applying an initial DC nagnetic
field to the slave nedium by a magnetic field generator to initialty
magnetize-the magnetic |ayer of the slave nmediumin one direction of
recording tracks and 10 applying a transfer magnetic field to the slave

medi um andg :ﬂ?%ﬁ%ﬁ.%%f %qation carrier by a magnetic field generator
in the direction Opposﬂ}e 0"the direction of the initial-nmagnetization

ith the initially- ' ic, .| the sl diumheldin
ol ose contact wi 0 tng TECRas g RphCE e ok Fendtek.ofel PXAMTTRITEY carri or.
wher ei n t hed t jses, t injtial tic field i
Aol L0 Lo TR o e etk o Tot reoRrauetathi b copATRER 1 F5mbne < de

thereof sandhwdeida giderroshds oL 4 e Slav e frhifiba difedl yppposed: 20

to the magnetic field generator, and the tran r magnetic i's applied

to the 3l avfagiBdidiMaaRe bReaMBEIRL AdH:QIRIP2 1S 28hG | Ele %@ﬁgsi geclose

contact wth each other so that the initially-nagnetize ghetic |ayer
of the slave nediappnhehd dnisi©isa 5O Madmle tWict £ 1 2 BnEBIBGEIfedider ON the

master information carrier by a holder, which covers both the sides of the
sl ave nedi Wy nasihegnetic field generator to initially magnetize the
-magnetic layer of the slave medium in one direction-of recording
tracks and
10- applying a transfer magnetic field t§ the slave medium
and the master inf.orma‘tion carrier by a magnetic £field
generator in the direction op;posite to the _diz-:ection 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 .magneti'.:: 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 magnetié layer on the master information carrier by a holder,

which covers both ‘the sides of the slave medium/master

20




20 18 August 2006 information carrier assenbly, with the magnetic field
generator positioned to oppose both the sides or one si dd3agfugustiZ®08| ave
medi um master information carrier assenbly so that the magnetic field.
generated by the magnetic field generator 5 is applied to the slave nedium
and the nmaster information carrier through the holder. 2. A nethod of
magnetic transfer as defined in Caim 1 in which the intensity of the
initial DC magnetic field is set to be not |ower than the coercive force
of the magnetic 10 |ayer of the slave nedium 3. A nethod, of n‘agneti o
transfer asiBEPTRHALI™ CREFHET 2 ASFaMRlYn tWEth ntdfsi PpgBetife §ifl€ial DC
magnetic field is set to be not lower than 1.2 tjines the coercive force of
the magnet PER¢RET BPSERECRTDVE REBPEMPA khe Sifghod Bf‘enﬁ’gcf?ef’gc N
transfer as defined in.Cdajm 3 in ich the intensity of .the initial DC

magnetic figrd ﬁl'fvesré‘?djr‘an)lf‘?% FRORINGHAR CRFEESE RES &i 32 W8Fce of the
ti | f th ] di . t hod .af tic t f

Gofined i n G mgeet3g ErfioRRrsate by tpa et i E P AHITYOR he

t f otic . field., t _to be.not | th bout .0, 6 .t.i th

coorai ve 158 BBt fridRe e Tagerif pRY CRavESRESH L ST gher

t han about %al?’rﬁ'\lté rélag%]cggé%%/fdér?rce of the magnetic |ayer of the sl ave
. nmet ho '

medi um 25 magnet1 c transfer as defined in any one
2. A method of magnetic transfer-as defined in Claim

1 in which the intensity of the initial DC magnetic field is
set to be not lower than the coercive force of the ma-gneticl
10 layer Aof the slave-mediﬁm. |
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 fo;ee of the
magnétié layer of the slave medium.
15 | 4. A method of magnetic transfer as defined in Claim
| 3 in which f:he intensity of the initial DC magnétic field' is
set to be not lower than twice the coerci_ve fo:;ce of the magnetic
layer of the slave r_nediu_m.
5. A method of magnetic transfer as defined in any one
20 of Claims 1 to 4 in which the intensity of the transfer magnei;-:{c
field is Set to be not lower than about 0.6 times the ‘coercive
force of the magnetic layer of the _s‘l.ave medium and noﬁ higher '
than about 1.3 times the coercive force of the -magnetic layer
of the slave medium. |
25 . 6. A method of magnetlic transfer as defined in any one

of Claims 1 to 5 in which the magnetic field generator comprises
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of dainms 1 to 5 in which the magnetic field generator conprises 21 18
August 2006 an el ectromagnet unit. 7. A nethod of magnetlBAugpg?9Per as
defined in any one of Clains 1 to 5 in which the magnetic fleld gener at or
conprises a permanent magnet unit. 22 : : _ '

an electromagnet unit.
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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