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OF THE I NVENTION Field of the Invention 5 i ~eeee~nn The prese

relates to a nagnetic transfer apparatus for magnetically trammmmmmmnle

data borne on a master nmediumto a slave nedium Description of th ;fgel at ed
Art A magnetic transfer nethod is a rrethod conprising the steps 10 0

bringing a master nmedi4fHon maghbﬁpp’ r%ﬁ)fggﬁéeﬁé,}fé nmﬂ%]% ﬁen f or med,

cl ose contact with a slave
recording portion for receiving the transfer,
applying a transfer

een provi

been described i n Japanese Unexaslaesk RajieentvEBubidgati on Nos.

However, 8hen per fodrigieseagnehi-ént iandeahscacesr dinmgried itherangnet i C
transfer method descri bed above, the surface of the master medi um becones
littered wit hpgasttandfat hergndebrasly transferring the data borne on a
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master medium to a slave medium.

Description of the Related Art

A magnetic transfer method is a method comprising the steps
of: bringing a master medium, on which a transfer pattern has
been formed, into close contact with a slave medium, which has
been provided with a magnetic recording portion for receiving
the transfer, to form a conjoined body; and applying a transfer
magnetic field to the conjoined body so as to transfer and record
the magnetic pattern corresponding to the transfer data (such
as servo data) onto the slave medium.

This magnetic transfer method has been described in
Japanese Unexamined Patent Publication Nos. 63(1988)-183623,
10(1998)-40544, and 10(1998)-269566, for example.

However, when performing magnetic transfers according to
the magnetic transfer method described above, the surface of
the master medium becomes littered with dust and other debris
that becomes attached thereto through the repeated usage thereof.
This dust and debris can consist of foreign matter originating
in the surrounding environment, which becomes lodged between

the master and slave medium, or material originating from the
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and

AR B

63(1988) - 183623, 10(1998) - 40544, and I0(1998)-269566, for exanple. 20



t hat becones attached thereto through the repeated usage thereof . This
dust and debris can consist of foreign matter originating 25 in the
surroundi ng environnment, which beconmes | odged between the naster and sl ave
medium or material originating fromthe 1 master and/or slave nedi um
which is scraped fromeither surface thereof, respectively, when said

master nedi UpsaRdr $2kid o8| AV R UM, axfrl?lcb{PHQst&tra%)Q@icfr‘élrn%ﬁl{&nE@ﬁfacéf a
magnetic transfer is perforned when ‘there i's dust or 5 other debris

attached to thersyff acaicttibel fpsiin BBl WA swRACHHAt 8n GO 3etabeieen the
area of the surface of the master nediumcentering on the dust or debris

attached t hemetiouangrd her Sightoundb NglddeCidaintyct her eof and the correspondi ng
area of the slave nmedi um cannot be ensured; whereby a pattern of a 10
predet erm ned signat al evgletcannoinbeet tansdefareed aneh thererianghet «qual ity
beconmes deteriorated thereby. For cases in which the recorded signal data
is a servd siogheal, déelhere dtsaghpdobd erthe rsurifateanf adeguststetrr ackivg, f uncti on
cannot be obtained, and the reliability of the transfer is deteriorated

t hereby. 16 Bylepupbatadibachrbealgierp dheestesr ofiethaumpréace ehahsundstce of

whi ch dust and/or debris has becone attached, into close contact with slave
medi uns, t heM§PLHEBRHIfBErdPpetiytthectusther disdr iamitirchdshERere's fRE e f ace
of the nmaster nediumis heightened; whereby deficiencies in pattern
transfer of CHETSHREIHH Vdrcég%&}’ %rﬁaﬁm%ﬁeea%fmegééag gt

perf or mance of nagnﬁélc transfeéences t o, sl di uns subseguently br ought

into cl ose cgnf’lé{gt T S48 %k ?e?n%raeidu Sﬁagga?opaotl}:set R4/ 8r debris
pecoes 1f¢ auag.obnIAld DB hAulids RLONE! Be EMLADEL..ddie alrLace of the

mast er nedlu becones 'S a a probl em

arises in th%trakg?ePr&Pﬂlﬁw%‘éEbeQ@ dd de LR %@E et E%r cEueLher, in

this regard, cleaning technology, wherein a cleaning |s to which a
cl eani ng padwhasnbesd addaekedshgndl essed iagal Bstvd he glanf aggepé fhe master

medi umto renove dust and debris that have becone attached thereto has been
proposed as @esblehad that an adequate tracking function cannot be obtained,
and the reliability of the transfer is deteriorated thereby.
16 By repeatedly bringing a master medium, onto the surface
of which dust and/or debris has become attached, into close
contact with slave mediums, the attachment strength of the dust
and/or debris to the surface of the master medium is heightened;
whereby deficiencies in pattern transfer of the same or greater
20 magnitude are repeated during the performance of magnetic
transferences to slave mediums subsequently brought into close
contact with said master medium, and said dust and/or debris
becomes the cause of multiple faulty products. Further, the
surface of the master medium becomes deformed by this attached

25 debris, and a problem arises in that the proper functionality

thereof is lost.



5 in Japanese Unexam ned Patent Publication No. 2000-285367, for exanple.
Further, renoval of attached dust and debris by washing can al so be
considered. Still further, for cases in which the slave mediumis a disk
shaped medi um such as a hard disk or a high-density flexible 10 disk, a
transfer magnetic field is applied to a conjoined body fornmed of a sl ave
medi um and a mast efyPEEEMNME)h bR O3 0RlgalrAt Oc Ld DS LRBERRL 1 ¥ ¥ N wdRee@h dHOth
surfaces of the slave medium by use of a magnetic field generating neans
enpl oyi ng an «leat hgAGRald $h fipalcakfii 8§ padpRisBani + PRgRe! i appasatais(es),
15 which is disposed on one or both sides of the conjoined body. An

i nportant i ssitgihegahd sigr fidee ¢ Miphowaseat melitihe ot ransfecadedtcenddabiri y
occurring in the magnetic transference relates to the bringing into cl ose
contact the nastteravedecomaptdtébieed theeepeliparhesm phepoddieas descnobgdp
what soever therebetween. That 20 is to say, if there are deficiencies in
the contacét biet vepanedre Unexpeired @asant duds iohtine Nrastep0mihifaw.(§yr and
the slave nmedium regions on the slave nmedi umonto which the magnetic
transfer has siemPBeer ithesy emoradrof ahkr e enet gadldebyr isfby washing
transferred and recorded signal is deteriorated due to the 25 occurrence of
si gnal omi ssiGis alFot e frhélsteddata transferred to the sl ave nedium For
cases in which the recorded signal is 3 ,a servo signal, a problemarises
in that an adequat&ttth ﬁﬁ&efang?f(ﬁ?%?énﬁBthkFQﬂﬁaiiﬁgﬁYedH%L%ﬂylfh%
reliability ofs hhe mmanctic,d Lameler, s deliehl of ahads Genetal Ly gpeaki ng.
wth regard t© nagné%lc storage TediUns, there i s a denan yﬁbr i Ncr eased

storage Gy a%f%%ﬁ?gﬁga%vgf%%a% rther desid ed at 8459 qalled Hahpspeed

access nediu are capabl e of advant ageously readi ng out the data of
a desired | ocalinfiy bR & STOFd rddiem EX@nPlestelr hBgsen pPdigimghrckHde hard
di sks and HD (high-density) flexible disks; 10 so-called tracking servo

t echnol ogy, Wieysei kohbectagngt ioheheadb&es Wiatfelcopsseansha Jiarvicowewi ghn track
to achieve a high SINratio, plays a substantial role in attaining the high
st orage capadii yusteherfeef magrfetsier \fdediggarhe radidre ssadat amsl gnialg amepl ay
clock signal, etc. , used for tracking within a certain interval occurring
in 15 one rotatddrophanheidiapkagptus-oyr @frermanertmagnRatapmratasdeded on
the disk in advance. The magnetic head is set so as to be capabl e of

readi ng ot tHE G éSf O FRATEH OB gAY ERdhcdtdettdih§hrt sopbsingoRotKer eby,
wher eby the magnetic head can accurately scan the track, 20 According to
the current| yRRVEPPERARE bf SFOFREETAHY FRTRABTGETERI" Ghe 6| SIo™ S Fiie, one

track at a tige ls recorded by use. of. . speci Alized SeLvorecor dingy,
appar at us. However, cause the Servo Tecording appar at uses” are expensive

and the pref05f§ﬁ&fﬂ@gig98réﬁé§g]dB%Q%UgE§h@-master medium and the slave

medium so that there is no gap whatsoever therebetween. That
20 is to say, if there are deficiencies in the contact between the
respective surfaces of the master medium(s) and the slave medium,
regions on the slave medium ontc which the magnetic transfer
has not been effected occur; whereby the quality of the
transferred and recorded signal is deteriorated due to the
256 occurrence of signal omissions in the magnetic data transferred

to the slave medium. For cases in which the recorded signal is



25 consi derabl e amount of tinme, this process accounts for a significant
portion of the manufacturing costs incurred in 4 produci ng preformatted
di sks; a reduction of said costs is desirable. Meanwhile, nethods of
utilizing magnetic transfer to achieve this objective, not witing one
preformatting track at 5 a tinme, have been proposed. Magnetic transfer

met hods have deervpr oposeld anprélexaipke, id apaess dexaidedaPrient
Publ i cati on Nos. 63(1988)-183623, 10(1998)-40544, and 10(1998)-269566.
Accordi ng t o furesdonagashoc e ahshenet pohinntecdyl ehe bethaisel it ynast ehenedi um
and a slave nediumare 10 brought into close contact to forma conjoi ned
body, and a tmaprsftéc nagnefer ifd eledersonpipdd.ed t hereto, whereby a nmagnetic
pattern corresponding to the data (e. g., a servo signal) borne on the
mast er nmedi umis t Fansfalledpeakihg, svive rem@dirdntot hagprteforsretredag can be
perfornmed without changing the relative 15 positions of the nmaster medi um
and the slPavensfHdingm thaeg lissa dgmand tfies in®reasfica steragn kadidNaryd not
only is it possible to performan accurate recording of the preformat data,
it becones pos¥ KI%tto %ﬁf%ﬁ?q Aeghrekt3eneioy cehded Bidhe snegct REFESFor cases

in which the slave nedijumis a disk_20 shaped nedi um such as a hard. di sk or
i oh denas (PR prB i S S EPREr o HRATsAREbP b d-sal i ebE e

conj oi ned body forned of a s] ave di um and, a ster diu ht into
close cont act™ald R oAt Toan SO0 hgt s Fagss torer nererale adatiEfe by uoe
of a magneti g, f4.6ld generating H?&Péaﬁmﬁbobﬂ'%—égnégtfi %g%&?ﬂ‘f‘@g%kg;
apparatus or a pernanent nmagnet apparatus(eg), IC s di'sposed on one or

both si dgg ofsd.N&13ea CAURINEL PRSIY e MASTINE whE RDBSH &hTRIGELE & hlgLd s
applied, in order to apply the magnetic transfer current in the track

direction of i rsltaue sHReismat e 08wt eelk badyehikornesli ¢f syeamns) er
medi um (s) and the slave nediumthat have been brought 5 into and
mai nt ai ned i npldyose qamttaatabdrrdlkei magnet htnd itdkedhigh sobabed caphattye to
each other, whereby a magnetic pattern is transferred to the track on the
entire circunflemnde ofethesdgnkl shdpess stlave saedd LincePhay gpock gngnassue
regarding the performance of this 10 magnetic transfer relates to the
accurate posittoni Hgedffahérarking wadhim asgrtpen rgstea adedf e Ing in
particular, regarding the slave medium which is a hard disk or the |ike,
the rotatifonaf e &rterier athehardiie apparieformatbedhi chatnts simeFe R8I um i s
to be | oaded after a.magneti attern has been transferred 15 thereto nust
50 840 1R 10

be accuratelfnhl th TheE et er position of the nagnetic pattern that

has been transferr %ﬂe%ﬁg%%ﬁ%;ﬂgggoﬁé 9, alsd %é s b@ghggﬁ%%f‘oé *}ie%dﬁﬁgar d,

it isdifficult to nanu nmaster nmedi um so t e center of the
pattern of theydtRESkekodalacand: e CeRtebrPastinPRtOhdshe1BRINLEL N

mast er
whereby the magnetic head can accurately scan the track.
20 According to the currently available preformatting technologies,
one disk at a time, one track at a time is recorded by use of
a specialized servo recording apparatus.
However, because the servo recording apparatuses are
expensive and the preformatting operation consumes a

25 considerable amount of time, this process accounts for a

significant portion of the manufacturing costs incurred in



20 nediumitself are accurately aligned; for exanple, there are cases in
which even if a hole for determning the center position has been forned in
the master nmedium the accuracy of the process whereby said hole has been
formed has been insufficient. Regarding the points described above, an

i mge apparatus 25 wherein the positions of the master nedium and the sl ave
medi um are detrerathef phers Saitdednat €ks and ldave i ordb fingale chseyghs 6

into close contact is described in Japanese Unexam ned Pat ent Publication
No. 11 (19994esi?5PY¥8. More specifically, after first setting the slave
mediuminto a setting flange, a master nmedium which is provided with a
transparent porti onedwawtiiig , ameahkés &F oorileégpoodnagnetnid heahsdasfers pattern
is | oaded thereon, and the position of the master nmediumis adjusted while
t he positionaghiehe therkeb]antitdhe nposititamgopne mredoanet hinl ragkeat
observed by use of an inage apparatus, so as to be aligned, and then said
mast er ané slaabénerediaym ke brepetrd Meenetvssrapafaemethodsidage Ierth t he
master nediumis to be cleaned, the master mediumis renoved fromthe
nmagneti c tramsPEPSEPphPatiRy SX#3FPe8chIRFE S Vagsemarer Fdnd att ached to

t he surface thereof is renoved; au he ster pedium nust. t hen be

agai n | oaded SURtd CRRECTER MRt i (tlggﬁéfig‘?’é?p]pa@t(&g,%5’%‘#%% 'e@™&rises in that
15 the operationrate e transfer js reduced due.to the difficulty of
properly posﬁ@ﬁgﬁﬁﬁg %§%5%£335F0§§ F%n#ol?Pﬁifrﬁfgﬂ?g%? Eﬁﬁﬂﬁﬁ%ﬁ t he accuracy

obt ai ned by %e%hgggg ﬁ@éjtﬂé%ﬁu%% gsm-gégg%%ﬁﬁ%ﬁggﬁdté)é#ﬁ%éfﬁ%hiﬁg réhe

transfer pattern, as a servo pattern or t I ke, orned on the master

20 medi umpbegBRnti PREo aS1de JoBeaEdi P9 £ARAG Ynt BEREPTLdE,, | BRREased, and
the ability of the predeterm ned functions thereof to be accCurately

perforned camiehskeransgieadd fidhe iceab®rip0shétofo OflvhkRepyransgeecpat tern
and the rotational center of the slave nediumare not aligned with a high
degree of acqataeyn 2oreedgondihgsoshepésiad i (@ngwhes elelrvbhei gerlyobpahd ern or
the |li ke nust be observed by use of a measuring m croscope or the like 7
and al i gned im rtdgumaeter Tieatisfrode, theraimerad e ke covsuammadiinmr ety i ng
and rel oadi ng the master nmedium production inefficiencies arise.
preformatting can be performed without changing the relative
15 positions of the master medium and the slave medium- that is,
while the two media remain stationary; not only is it possible
to perform an accurate recording of the preformat data, it
becomes possible to do so in an extremely short time.
Further, for cases in which the slave medium is a disk
20 shaped medium such as a hard disk or a high-density flexible
disk, a transfer magnetic field is applied to a conjoined body
formed of a slave medium and a master medium(s) brought into
close contact with one surface or both surfaces of the slave
medium, by use of a magnetic field generating means employing

25 an electromagnetic apparatus or a permanent magnet

apparatus (es), which is disposed on one or both sides of the



Further, there is also a fear that airborne dust will 5 becone adhered to
the surface of the master nedium or that dust adhering to the hands of an
operator or to conponents of the apparatus com ng into contact with the
master nediumw ||l becone transferred to the surface of the master nedi um
when the master nediumis being conveyed or | oaded after the cleaning

process 10 hagnheeRePIB MRbchNEREN arldes RAYSE N dafdiG egchpsiidy,t he
magnetic transfer. The present invention has been devel oped in view of the

foregoi ng prebl ePBer &YWl ddpliySthl Abjeativerahstbe resent innvpattary o
provi de a magnetic transfer apparatus wherein the 15 exchange of the nmaster
medi um can bgipeetoshesk easi ksyavtheedinansftee opefaindan Yaalye Esrmepraved,
and nore efficient production is realized. Further, according to current
magneti c tr anbkbeatasppanadiises) amnd ahderladve medpiroy ehshéaveriieot bhetgeen t he
master 20 medi um and the slave nmedium a pressing neans is enployed for
appl yi ng presstireanrd rahietpastarimedosm smtastt coprbesnadme sia@vaehgdisum

agai nst the master nedium and for renoving the air between the respective
contact surfa&otstefl r¢iatiwst 6p ¢arh sithes, nehfighy Bynagretpic PaEtedh 50 as to
reduce the quantity of air 25 remaining therebetween. At this tinme, a |ower
chanmber, in WHRaR LTeEREe Hrikst Eie Hﬁ@@)&mﬂgthe entire circumference of the disk

shaped slave medium.
An important issue regarding the performance of this
10 magnetic transfer relates to the accurate positioning of the
slave medium and the master medium. In particular, regarding
the slave medium, which is a hard disk or the 1like, the rotational
center of the drive apparatus into which the slave medium is
to be loaded after a magnetic pattern has been transferred
15 thereto must be accurately aligned with the center position of
the magnetic pattern that has been transferred and recorded onto
said slave medium. In this regard, it is difficult to manufacture
the master medium so that the center of the pattern of the
transfer data and the center position of the body of the master
20 medium itself are accurately aligned; for example, there are
cases in which even if a hole for determining the center position
has been formed in the master medium, the accuracy of the process
whereby said hole has been formed has been insufficient.
Regarding the points described above, an image apparatus
256 wherein the positions of the master medium and the slave medium

are determined when said master and slave medium are brought



is held in position, and an upper chanber, in which the slave nedi umthat
is to be pressed against the master nediumis held in position are

provi ded; wherein the upper surface of the | ower chanber and the | ower
surface of the upper chanber are provided 5 with a sealing el enent such as
an O-ring by which both of said surfaces are brought into close contact and
herneti cal | y iseal etlosd rednitiag tcoffdegitirabeanin idfaphhesdegieanihedaputentv t hi n
the interior is increased, the sealing el enent deforns, the pressure

i ncreases, armbilheateégn &e . dfl (La0AuATL AN 1 .hido conpact f praddsyref ddt carsot each
be controll ed i ndependently. Therefore, an optinml degree of vacuum and an
opti mal cont asttpngsshe elgemneotiibe iobba setdtiheddanget @ nasitachedium,
deficiencies, and causing a deterioration of the durability of the naster
medi um That vihd choigagrovidacheiphesstranmeaensdrpytidre Isivive medeumn 5

agai nst the master nediumis increased, a problemarises in that the mcro
uneven paPt erPrTRAPERIERY ries fhrdEreps f9ie Ratagshet s diraded dhesdopn 210d
mast er nedi um becones, nore %rone to bei ng damaged, and the durability of
the surface fRErRF!GIONPEEhEdIASESS RREYLLE @A) URLRE B 1S $hq ResHetR™e of
vacuumis redyced, it beco 20 nore likely that the quantity of ai

F emai ni ng betebh® FREAEENTALE ST e WP | Ithenet Sus Bec SRR S ereTTEe

| NVENTI ON Th e invention h ee evel gped. i n vij ew of .t he foregoing
ci rcunst ance;%,yp{é%?j Olr}i a%l slme?r?eo%ﬁ’peac]%lsc\}}e%’o%]o I%ﬁet%%eeséejlnjtg i %I\}grﬁhleé‘ns?loé

id [ t Wt d dth
provi de a magngtik¢ LEansifle %%B%ﬁnéﬂge 3 It Gheo ﬁgédsfeﬁ n%%fgr%@ggum an €

conj oi nnment pressure occurring e € master the sl ave

medi um hage been broHGNtnEAtLLhA8Ee £RIBGN LARCDS @BERALEEInSERDY the
contact property between the respective contact surfaces can be inproved

and the nagneddds uihriaNséesvEdnr e tperfaynird of tnsarsablyapda it hema adhough

t echnol ogy has been proposed, as described in Japanese Unexam ned Patent

Publ i cati on Ngpe70f1895) antBIRPriwvheteidcheah tel agki subbHhe itheueed Lo press

against the entirety of the back surface of the master nedi um under uniform

pressure by &epr¥sdurlecomeadhiengagbangnddivor destt bha) Henmpeve tbadednt act

bet ween the nmaster nedi um and the slave nedium according to the

appl i cati on dftPhthke pgeesticrpaisias aPRMAUSond BEPdGsedf hreedni Fasur f ace

of the slﬁve nediunlis_géessed agajnst b probl ens arise
e

t he el astic body,
such as tRe &W&r QPRTPFERL S QﬁuFP%dt’f‘i‘ﬁ/Sfeefrf &6t FRYUEHE Clﬂyeo&? EBAtact state

difficulty of properly positioning the master medium.

In particular, because the accuracy obtained by a simple
positioning is inadequate due to the fact that the transfer
pattern, such as a servo pattern or the like, formed on the master

20 medium becomes finer as the recording capacity thereof is
increased, and the ability of the predetermined functions
thereof to be accurately performed cannot be ensured if the
center position of the transfer pattern and the rotational center
of the slave medium are not aligned with a high degree of accuracy,

25 a troublesome operation wherein the servo pattern or the like

must be observed by use of a measuring microscope or the like



15 becones high, the apparatus nust be large, etc . due to the fact that
For exanple, in a case in which the pressure required to ensure cl ose
contact between the nmaster nedium and the slave nediumis 1-50 N cn®
(0.1-5.0 kg/cn2), and the slave nediumis 20 a 3.5 inch disk, in order to
obtain the required pressure, an overall pressure of 70-3540N (7-354kg) is
requi red. Theyfi@NeHhedtfAn@k rappPatied s JRSt bBEa EES| iR 150 cBastiRede abl e
to withstand this | oad, whereby the size of the apparatus becones |arger.
In a case, fam @é&h@phﬁg Ay Whilchdangi fige stapned akechm prmgnRidtGod5 head is
enpl oyed as a magnetic transfer apparatus for applying the transfer
magneti c fi eliheftfieithetknensisef. the conjoining 10 apparatus enpl oyed for
bri ngi ng and mai ntaining the naster and the slave nediuminto the close
contact state undeFuptlsisurihers iscakased fealetkeby airdmecenessdi #flilult to
di spose the nmagnetic poles for applying the magnetic field adjacent to the
5 respect ibve smmrecedirrddacesthef stheaemotfetharmdisbar arflitinecs|thed desli um
the size of the magnetic field that is | eaked becones |arger, and a
magnetic fi elafihsfriagptederemmrdedof nte Ranptairs PF i bat ¢ P CEmi6t cbetppl i ed,
resulting in deficiencies in the magnetic transfer. 10 Further, even if the
mast er nedi urﬁHPe?r&rtééé‘éH‘lé@a&rfTé’t C‘EFh"cféfrt ‘t’ﬂ‘ﬁ}? 6P?r1“}§rsé§§d‘%‘%?w ¥hiel BREPRR
surface of the sl ave ngdlun% ctu%g! ﬁ is difficult to achieve a

uni for m cl ose"EBIEEEFeS 1t & %csr’l& 8CPHit & Fl“fae?'t?ﬁr?‘ L FREF 51 Ma8EST o

vari ous surface dlstortlons and_ai J.e |§|ggﬂgetmegg Ihe res ectlgeS
contact 15 SLN% aces; Sv???%%ﬁo ORY Bt dePfefenties aré tauye ﬁrBSr?ions of

sai d_CONGCt S TGRS oo kYD [th2ebR; LANSTELRET 6LENG Ef.s L. Raghd cul ar,

it has becone ear t or cases In the t ans er pattern
correspondlrmhgé%égq% transfsr data is not formed uniformy across the
entire surface of the nmaster nedium such 20 as that occurring in the case

of the servo pattenfe Rpsduamt bAvEhGion Badepesn hrdhelbew and;mhi eli tige f or med
in aradial pattern on portions of the surface of the master medium that

i f good cont atdregmingepesislered faod theiparnt idbiscohveho £hthidimsresanter n
occurs a favorable nmagnetic transfer can be obtained. 25 In view of this
problem it i®nwerfuiorhes pobyéde sofmaghet p¢ égent fenaamaratus oviprmiindehe
magnetic transfer elastic 11
15 exchange of the master medium can be performed easily, the
transfer operation rate is improved, and more efficient
production is realized.
Further, according to current magnetic transfer
apparatuses, in order to improve the contact between the master
20 medium and the slave medium, a pressing means is employed for
applying pressure to the master medium so as to press the slave
medium against the master medium, and for removing the air
between the respective contact surfaces of the master and slave
mediums by use of suction so as to reduce the quantity of air

256 remaining therebetween,

At this time, a lower chamber, in which the master medium



pressi ng nmenber for ensuring a close contact pressure between the master
and sl ave nedi uns, which is not excessive when the magnetic transfer is to
be perforned, so as to inprove the contact therebetween and thus facilitate
an inprovenent in the quality 5 of the transfer signal. Further, another

i nportant issue regarding the performance of a nmagnetic transfer such as
that described akouve:k glali®soh9 LAe NELeepstt yhAfodd, 9bh Ywicalkakes pogd ti on
mat chi ng of the respective contact surfaces of the naster and slave 10

medi uns. | n paydiveutBit iteocenteespeai d40msef thbandrrgrehd €1 patilkendld
transferred and recorded on the slave nedi um nust be matched with a high
degree of accitr peyitiort Bee pacat Hoaalwheent ercthef uprer dur Fecappartat Uswént o

whi ch said slave nediumis | oaded after the nagnetic transfer has been
perfornmed; farhardsesand thd Wwerhsthada afistler uppgnalhambea smy poosideal |
there is a fear that an adequate tracking function will not be obtained if
there is & | arigd i sediigrehendet ieeh ehese Opgshoilmnyhins barh loé saidhi ng
of the positions of the master and sl ave nediuns, a configuration wherein
the hol e at tHhefeersarreosiudhdni Pe slosheonhatepnadgiriatandlthechdbe@. at t he
center position of the slave nmediumare enplaced onto a center pin provided
on a hol der i &hrigcCarhl vy FE\ASr abfethEfeTfSe &) Ha@mie Higddint t8R nat chi ng
is perforned as described above, if the center positions of. the naster and
S ave 25 moditHSTaPe AT ST gRe TP At STORLTEOTheChER . et BFp BRaS
problem therge is _ a fearnitlhtag t he master medi um gngégr%%n %cstl ave 12

. a a
medi um be dan%lgcé:&aéﬁg’t% he ecéir? é:Fep%sl\flcouﬁmholn st 8f C 8T ave
Ntile R

di bgi ' t [ [ t f wh
R S s L S

center positiQnsQf Jkhg.8Rsh einBRY Shavgap dBHi B pEes M Sald@nedpet here is
al so a possibility that the contact pressure applied when the nmaster nedi um

and the sl aveymdined, alea8omy Gidednthblt aofidendiiebor sd Waiaky kt becones
difficult to obtain a uniformclose contact state around the entire
ci rcunf er enceletStrilolratioh hef ,tHehelueaht iy sof aher obkeas medium.
That is to say, if the pressure exerted by the slave medium
15 against the master medium is increased, a problem arises in that
themicro uneven pattern, which corresponds to the transfer data,
formed on the master medium becomes more prone to being damaged,
and the durability of the surface thereof is also adversely
affected. Further, if the degree of vacuum is reduced, it becomes
20 more likely that the quantity of air remaining between the
contact surfaces will increase.
SUMMARY OF THE INVENTION
The present invention has been developed in view of the
foregoing circumstances, and it is an objective of the present

256 invention to provide a magnetic transfer apparatus wherein the

degree of vacuum and the conjoinment pressure occurring when



10 related to the durability, and the like, of the master and sl ave nedi uns
due to the fact that a m saligned edge portion that is brought into close
contact with an end portion of the respective counterpart nedi umthereof
can cause danmage thereto. The present invention has been devel oped in view
of these 15 types of problens, and it is a still further object of the
present inverheOfatePm@dite andagielsiave rmasier happavedndreagabl entd
conjoining a master medi umand a sl ave nmedium so that a favorabl e magnetic
transfer candiespercbotaed ddwebebeputeizedumheerbyaticordimgdtoptrbperty
positional adjustnent of the 20 master nedi um as descri bed above, because
an oper at i on begwpenfidraredspectate horbectt ent éacpoSiahi lonsmpiovee amgster and
sl ave nmedi uns by use of an imge apparatus each tinme the slave nediumis
exchanged andagnegnetfenifeansher besppeidraskedavarpbobl em arises in that a
| oss of efficiency in the magnetic transfer 25 is incurred due to the tine
consuned By this pbetthenh matépuel epdialioon. has el Riromdsgd adpl ural ity
of slave medi uns are sequentially subj ected to a magnetic transfer by a

si ngl e mast edSFEERRE 1™ FREEESCoUPRBrBIET FEtEPF BF%%?F‘GFOI{ He-magneti ¢
transfer, it f hat; the ster di,um be set in the netic 5
transfer appzjr zi'tgﬁé? 2533%/’8.97 Eref’ﬁé‘ns? ngﬁ]lﬁeuﬁ%%&gy%ﬁeﬁ%agﬁéng ose
cont act posi t| rQn of trh %r rg%g:kusur netst‘__%r medj um an lutmhen l}gve

medi um are comicoiAEd ?gyfor con oi neaacb : and ?ﬁen a transter tagnetic

fieldis appldnqq:'otrg g ?ﬁgggé(re Iﬁn%acft@hgcﬂégﬁs lr]'l \Myd%Q %Qe sl ave

mediumis 10 har or t central apérture is provided for
the 10 improve the contact between the master medium and the slave

medium, according to the application of this type of means as

a solution, because the entire surface of the slave medium is

pressed against by the elastic body, problems arise such as the

overall pressure required for effecting the close contact state

15 becomes high, the apparatus must be large, etc. due to the fact
that

For example, in a case in which the pressure required to

ensure close contact between the master medium and the slave

medium is 1-50 N/cm?® (0.1-5.0 kg/cm?®), and the slave medium is

20 a 3.5 inch disk, in order to obtain the required pressure, an

overall pressure of 70-3540N (7-354kg) is required. The magnetic

transfer apparatus must be designed so as to be able to withstand

this load, whereby the size of the apparatus becomes larger.

In a case, for example, in which a ring shaped electromagnetic

25 head is employed as a magnetic transfer apparatus for applying

the transfer magnetic field, the thickness of the conjoining

10



positioning thereof on the rotational axis of the drive apparatus, and by
mat chi ng the center position of the central aperture and that of the
rotational center, the central aperture is supported by the slave nedium
support axis (the positioning axis) , whereby 15 the accuracy of the
position can be ensured. The present invention has been devel oped in view
of these typeappatapos riv®logsd fdr bsiagyet shurmdiettaahjiest tiod nakeeprasent
invention to provide a magnetic transfer nmethod wherein the position

mat chi ng occuhei sjawhemediumdhen tedidlmsandoatstavetd® medieunpacesie be
conjoined is inproved, and an increase in the productivity of the magnetic
transfer is dai hedrédherdbwheFgbyhet , beasontes thiéfappl t cat idispoket hiet r ansf er
magnetic field, two nethods are considered: a first method, wherein the
transfer nmagmevheti¢aldesppdyianplapparataunapseticddeild pdparertbtantha he
conj oi ned_body forned by the master medium and the slave nmedi umthat have
been brouBht TEAPECHETE MERatndr fareshel dhssBagher meditacindttieesiave
rotated; and a second nethod, wherein the conjoined body fornmed by the
mast er nedi uMtEAE™ NS 1478 REdTFMTEAAE Thave YA BF oty e akRfoP aremes

mai ntained in the close contact ,state (s fixed i,n place and the. transfer
ognetl O f i ohaBeEppT e MR EbAE Bkt fd PefRedn: ST Tan LOs60RA ot hod | <

utilized, forycases,in which he.tiansier madnetig, f.eld qnptleation,
apparatus is an elec ronagné’t appar%? us dr ‘the Fike, e appara%us i'ncl udes
a rotational (g Mggge{@g ISP.in addition to the magnetic field 10

gener ati ng nechani Sm and becones very large, and is therefore

di sadvanyggeous fremdihe. StAMPPIRESaQf e QURDE SAIRNRE Sy RS eRhaas
equi pnent, the cost, and the like. A though the first nethod does not have

t he probl ens v@egekhhet ahever WinehefECHE SurfatBeo Sedeng: aed hediuwwhem t he
mechani smin which it is possible 15 to exchange the nmaster nedi um and the
sl ave nmedi umaictunot ay et aiss ari fifatedt ato watiiewheneumi fden nAsker corthetn and
the slave nediumare naintained in the conjoined state, the rotational
center of thetateadossl tlxpstihessofapesthbecafi gnedawhieushghiaeyr ee of
accuracy. 20 For exanple, the pressing base plate on which the master
medi um i s suSPELPERLPRS VR @ IrnreMe bt it tPAMWERNt RS rASRSCGAEP BaREAHE ate on
whi ch the_sl ave nmedium.s sgpgorted so_as,to conjoin the paster nedi um and
o

the sl avé®medMdfPERE" FBISheRYc 5] 07 HedoBoay R RETREY S FRUsENiClaPP R
occurs bet vve%r};hedro%gt(i:oréalrfcgngersivgg orfistehg erg%s%ng dl%zﬁe.gl atega and the
rotati onal base ?)Jr L& GRsh 8418 %résqsi nggbase p?ate ana" ot ati-ohat ?)1 ate
are rotated %%.%grticular, it has become clear that for cases in which the
transfer pattern corresponding to the transfer data is not formed
uniformly across the entire surface of the master medium, such
20 as that occurring in the case of the servo pattern P shown in
Fig. 7B described below and which is formed in a radial pattern
on portions of the surface of the master medium, that if good
contact can be ensured for the portions on which this pattern
occurs a favorable magnetic transfer can be obtained.

25 In view of this problem, it is a further object of the

present invention to provide a magnetic transfer elastic

11



an integral unit, mcroscopic slippage occurs between the master nedi um and
the slave nedium and an accurate magnetic transfer cannot be achi eved.
Further, for a case in which the contact between the nmaster nmedi um and the
slave mediumis strong and 5 no slippage occurs therebetween when the
rotation operation is perfornmed, although the accuracy of the transfer can

be naint ai negreg\éiﬁgfnremu@nfoﬂ%ehsuﬁﬁagl@r&o%i géntdt €hhrerRact Bdraieen
durability of the apparatus, such as iIncreases in driving resistance, wear

of conponent g$he atikte@duati Slavd meldieng hwidieh 18 hot fatdegueveThhsn ithebecause
the msalignment of the rotational centers is absorbed by repetitive

def or mati on ebkghbeiaxrsnsbeat s ngbecaper fdrandd, ke 8§ tbhenpappardteusontfautt her ,
in performng a nagnetic transfer, it is necessary that the naster and

sl ave nedi unthbeckoryeameddwittidsefasil tdtheeastiatperavemghiccin tthe ¢ Ettivonal
center positions of both a single recording surface of the slave nedium or
both reco®di ng Shefeewsish shenglave nedium and the transfer data bearing
surface of the magnetic transfer master medium (s) are accurately matched,;
therefore, it is desith&sleaphbler HiMPAgperat  ®9N¢ S ERIEdpabrRe of bei ng
performed easily. The present invention has been devel oped in view of the
poi nts descr Pﬁégogb‘b‘?ﬁé‘? CARIMPENEELIG tsaPFfey SuchAt ﬁé‘?ttfgﬁséétlbéfj Y pr esent

i ti t id tict f t hod wherein th t f
con oi ni ng ai BN FOEHE) RG-S Hist 8F SSHUURGRPARGE S dvEnrBa T o

perfored so thapno. sliRn3ge aaeuss Retueen sal g mast e, g, sl ays, medi uns.

16 The magnéetic transter apparatus accor g to the present Tnvention

conpri segy ayEBSLAL. f1XiNg-hage,t or e ROSinic@Ri BYs AP S WP RYgRe PRSI L ON
of the master nedi umbearing a data signal:; and a conjoining apparatus for

bringing a shavecpPROiHAdMRAeliSaRat RdBeRWY BNt g t4 BN Bled@imt Restdata _
signal fromthe nmaster nediuminto a state of close contact to forma conj

oi ned body; wheeREA Wit® HBSLEr A& dIBY | Scxehgngedhasr e adidhe 1wdtteaach
mast er fixing base.
of the drive apparatus into which said slave medium is loaded
after the magnetic transfer has been performed; for cases in
15 which the transfer signal is a servo signal, there is a fear
that an adequate tracking function will not be obtained if there
is a large misalignment between these positions.
As to the matching of the positions of the master and slave
mediums, a configuration wherein the hole at the center position
20 of the master medium and the hole at the center position of the
slave medium are emplaced onto a center pin provided on a holder
is structurally favorable.
For cases in which position matching is performed as
described above, if the center positions of the master and slave

256 mediums are-misaligned, in addition to the above-described

problem, there is a fear that the master medium and/or the slave

12



The conjoining apparatus is provided with a pressing 10 nenber for pressing
the sl ave nenber against the naster nmedium which is supported in the
transfer position by the master fixing base, so as to conjoin said naster
and slave nediumto forma conjoi ned body. Further, it is desirable that a
plurality of the master 15 fixing bases, and a conveyor for sequentially

conveyi ng t hendiBshese anhhbd RAREEo ttdhet BEntd@RSEEE i PORLEOH: @M hakidier
provided. In this configuration, a master nediumis fixed into position in

each nmaster fdpaviegmb@sen bl idgviageeteangdyLant MRstEIdd bxi g Raseesuppprting
a master nmediumis then set 1n the conveyor, 20 and the master nediumis
exchanged al gt thvie@ehwi@msbethfind ngsbasandl 414w peefenabire 1haded
mast er nedi um cl eaning nmeans is provided for cleaning dust and debris
attached to ttiersonf auetbkri i€ thestentaredosinivelsdof hhe masmrastaerd §iaseng
base. Here, the 25 slave nedium can al so be cleansed by use of a cleaning
means, which rediivbe the misrldgerti obkeeirardst el saedipensibddnitygtheanshel7  or
a separately provided cleaning nmeans. It is preferable that the cleaning
means enpl oy “@Rt@ictr pesotfitranvashl hed eed; thediast@raregium ayus thendtated with
ultrasound vibrations, an jon air stream (de-electrified air) , clean air,
or the |ike mAPiHMpHare| e Bed thel siel HGe UBtfoRR JharebyedfuRttd"TenoVe

dust and debg_s therefrom. The ma medi.um and t he sl ave nedi um are

ste
cl eaned directihfifs BrEot‘ﬂ%taﬂﬁgﬁePW:%?l?r%lﬁé‘Pére PN H S Trder 8FAREY Hifd t he

mast er nedi umni sirsu_b ectfeq_ to f t.tleir c]I:teﬁatenri ng, as_r.e ui {ed di r c£I after
contact. 10 AT egnfjnﬁcuérbﬁareaf:ﬁslgt ricf AR Ay ?Pue rast ef ~ F7 X ﬁgg%a% °
10 related to the durability, and the 1like, of the master and slave
mediums due to the fact that a misaligned edge portion that is
brought into close contact with an end portion of the respective
counterpart medium thereof can cause damage thereto.
The present invention has been developed in view of these
15 types of problems, and it is a still further object of the present
invention to provide a magnetic transfer apparatus capable of
conjoining a master medium and a slave medium so that a favorable
magnetic transfer can be performed therebetween.
Further, according to the positional adjustment of the
20 master medium as described above, because an operation is
performed to match the center positions of the master and slave
mediums by use of an image apparatus each time the slave medium
is exchanged and a magnetic transfer is performed, a problem
arises in that a loss of efficiency in the magnetic transfer

256 is incurred due to the time consumed by this position matching

operation.
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removed fromthe conveyor together with the master nedium can al so be
provided. As to this cleaning apparatus, an apparatus enploying: a liquid
wash, wherein the surface of the master and/or slave nediumis washed with
| i qui d bonbarded with nega 15 sonic vibrations by use of an ultrasound
head; an ultrasound vi bration wash, wherein the surface of the master
and/ or slave nedi userhe&ra8uRyj, egtaarheibl tdmssaudcthedibmatdnseqbyntisel 16f an
ultrasound vibration head, within a liquid contained in a wash vat or

wi thin the aistipjbtowd ngp afmagheatiirc staeafart bat a kangheena 20 basbanded by use
of ultrasound vibrations onto the surface of the master and/or slave

medi um a gl iodeee| eanimgsoveether aéfli dere ygloif dehd esaynegfitcet rahs £dir anit

ul trasound washing is performed thereon; an incineration wash, wherein the
surface of the pasferalml/tdrats| dhe madiammmesiisubpectadd itno thhemagissicons
froman excinmer 25 |laser ; a plasma cleaning; or the like, can be enpl oyed
t her eas . SNotteapRaertdrragiagve hedidyanean the pbave imndddmapel conypued e 18

in the holder, and the slave nedium and the hol der may be subjected to the
cl eani ng prodéssclaget prrtacds PPR&T pPB s Lhsr BeelP ARt e adhet Peste@anst er .
Further, the magnetic transfer apparatus according to the 5 present

i nvention coﬁﬁFFgﬁs?néiQﬂﬁnf&?ﬁ?HggﬁﬁﬁhﬁéfLﬁP?lﬂlnﬁgrH%tf?ﬁﬂIaycgﬁ%ﬁﬁqﬁf and
conjoining a netic transfer master nedium hearing a dat.a signal and a
sl ave nedi umbrggg’i’nané edhet i%éalngg%]f dMg Fart i?%ﬁi(fio S 1% 'l\?fjnéjgtﬁée magnet i ¢
transfer fro ogp%iﬁé‘étﬁédﬁ%‘%@ goPr Sl %naRR.lLé’ht Jeans . f Ly ARP! Y g

pressure 10 t presses the slave medi um agai nst e master nedium” a

depressuﬁbZiQQhQF@Qﬁé&PBrQ@QMQ&ﬂQ,Eh@eﬁfﬁ§§ﬁ§@r9ﬁf@ﬁki?90@fﬁé§?o§gﬁﬁ§
bet ween the master medium and the slave mediumw thin the conj oilning

appar at us t o atiak Bnangegeeso pbn\raeusidthehebekweet tiddr avéragpetiaud,i el d
appl ying neans for applying a transfer 15 magnetic field; wherein, it is
desirabl e t haind be ra@rhahgne cphiess poeiapeh ofdt by dehe rpl egsitt@rappid/i ng
means when conjoining the master and the sl ave nedium and the degree of
vacuum obt ai e thyf the meprtéssal icenhgr mthrseaarte adambe roourer 8 kgdported

i ndependently. Here, it is desirable that the pushing pressure be 20
control | ed i rPxt Hee stave rmedinhiscirPele axdgr EeroPovhelrImNgaax bdenwizerawl | ed
bef orehand. For exanple, the degree of vacuumis controlled by the quantity
of expel '@d &ihe 25RHLRRRPE HEpESAT AP hreds breePe et rol | ed by the

positions of the upper and |ower chamhers, 25 Note that, when the naster
e um and t he ol a05° FERGRF AT BERAD REonPBFRERVeToPPS 5 EFET 0 BGTiat ¢ he
degree of VaQﬁ%&QQ 8f]§%ints, and it is a yet further object of the present
invention to provide a magnetic transfer method wherein the
position matching occurring when a master medium and a slave
20 medium are to be conjoined is improved, and an incregse in the
productivity of the magnetic transfer is gained thereby.
Further, as to the application of the transfer magnetic
field, two methods are considered: a first method, wherein the
transfer magnetic field applying apparatus is fixed in place
256 and the conjoined body formed by the master medium and the slave

medium that have been brought into and maintained in the close
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their environs be controlled to within the range of 50-100 kPa and that the
conj oi ning pressure be controlled to 0.01-49N cn2 (1-5000 gf/cnR)

Further, another magnetic transfer apparatus according to 5 the present

i nvention conprises: a conjoining apparatus for hernetically sealing and
conjoining a magnetic transfer master nedium bearing a data signal and a

sl ave nedi umcpnosttiestand Hsaroeghed} candeeorsdicbgdpesthal), fWhlereeaetidé ng t he
magnetic transfer fromthe master nmedium a pressure applying neans for

appl yi ng 10 ppessimed taty foossebyitie shaver medi umagaihsts liadve master

medi um a depressurizing neans for reducing the pressure occurring in the
space bet weetththeéhamsbeen rediught aivd- ¢ hed glaavd anpdi um whe hi ' steheoionjtoi ni ng
apparatus to obtain a degree of vacuumtherebetween; and a magnetic field
appl yi ng neassateriapplzdchgniblaceramdftére ragnefer mamietiodeddn, it is
desirabl e that the conjoining apparatus be provided with a | ower chanber
and an upPer 2BRaiPeEionARIR RS UFDYADTRae%-he contact and separati on
directions relative to said | ower chanber, and a seal elenent for sealing
the respective contadtesirfaRdaeshofoth Wi1dafd XPchRafbers praGhdditin a
sl i dably contacti?% manner_.in_a g%rect'on parallel to the contact and
separati on di-F8BEToh BIIHI'E &h§ e?%pi&F%ﬁiopoaﬁ@?ﬁ%ﬁ?%ﬁﬂﬁ yseal the
interior space _enclosed by said chanbers in the. .conjoined state. Further,

it s desitabTeotRalSeNe REBREETE (Tantrer 5y dPSotr e H cbing THeRD et
according 10 LagcPb2 i IKEMd AMiSnalh SRSkl 6, RIEL fBMmAESEIOD

agai nst the back surface o 20  slave nediumfor recelving a magnetic
transfer 16r ofeReiBel £ MEBRGHMASHOa R ifAGhBE dlat@ 1Reat] nghsurf aperdfotde
master mediuminto close contact with a surface of the slave medium when a
transfer magrgiseavhhedgediss tfachetappstLeiddd nper bor tha dmghaisiomehebs ansf er;
wherein the pressing surface that contacts the back surface of the slave
medi um i s forumedeas anegnpmemtpathercestoranr essilhge n@ilnhpughaihestitdre
portion thereof corresponding to the portion of the recording surface of

sl ave nedi ummedhpdodersl naitt ateh e her prafleamspae s @ribeagt abhee misitcdr opewlium 10
In this regard, it is advantageous that the el astic pressing nenber

conpri ses: arth HrREecPRE oot Ehe Meshaplier deuietleAatel ¥ Repedrle an

out er riqg portion on the outer circunference thereof; and that a flurality
of radi al*®portd SASNEBTT S FoMaFRGT tHHHE &BF VI P EEFM ST T he SnhStar*Hredi um
15 concatenated w.th sai innegegéggtﬁorti n angisaid outer rin ortion is

formed as th@ﬁﬁ%ﬁ?u? ot B?%%gure por F 8RS TERAT L BRRASt vm%%FY%ge ack

surface of thgshayg. gediyn, N%gecbngéiﬁghe JEagget Efe tF AR R ABLDR e
consists of the steps of: pressing, by use of an elastic pressing nenber,
the 20 back i {R€@o0ht8osd PYR: SRALYEL BANISRIAa MBGNES EtK RCRIFH BEgree

of accuracy.

20 For example, the pressing base plate on which the master
medium is supported is moved into contact with the rotational
base plate on which the slave medium is supported so as to conjoin
the master medium and the slave medium and form a conjoined body
thereby; if amisalignment occurs between the rotational centers

25 of the pressing base plate and the rotational base plate when

said pressing base plate and rotational plate are rotated as

15



portion for receiving the transfer froma master nedi um having fornmed on a
portion of the substrate thereof a transfer pattern corresponding to the
data to be transferred, mainly against the portion corresponding to the
transfer portion to conjoin said 25 master nedium and said slave nedi um
and applying a transfer magnetic field to said conjoined body to transfer

t he magneti ca2lintepatt amit,whicdvscopt eldapga gt @ciche sthcanskartpatd €tay, from
the master nmediumto the slave nmedium Wen perform ng the magnetic
transfer, itmediand\ant ajemisvehatdite, iamidt amlacoagaetimagnaon cotrémefesd ave
mediumis performed 5 in advance in the planar track direction, in the case
of planar recendohghe grctamviedi.t Fattimagndioirzat case cur rénitchi shappbntett n t he
per pendi cul ar direction, in the case of perpendicular recording; after

whi ch the inberdeey vhgmasiteadmediave arsdithem ssavenjedined iwi shrohe ansst er
medium and a transfer magnetic 10 current is applied in the track

di r ect i on®i nhPhel ERasEt PeRVBPHHSTEREEFRRN WRCRhtEh roReti Al tARarafhgRets zat i on
current has been applied, or in the perpendicular direction, to performthe
magneti ¢ t r aRSFEPTIEYr tHeMOUORe thagHet " @M &hsFRE BPPR LSSt PBhe present

15 i ti b t for: j_oi ni bot h di f f

a di sk_shapef=Sl 506 uai Gt HARTISE  B°F 08arye=t” Michidt FE-¢h afSPEE With the
i d ' f ich di K h

Gan that 1 soPaeBertams el EERal oIl Shoh BE EEP LR R et er

medi ums, 20 %@%Qs@%m‘!\@i %airsogiéd?&:%%@ngé‘d%%%u%gggﬁdirp%fr‘é% gfieqgf said

sl ave nedium and [oading thé conjoi ned body forne y sai d conjoi ned

medi ums gt 0 +3 Ol dAfe andhiben wRRldNEnd he sk agshent BRoNRL ikerht bthit hereto

to performthe magnetic transfer; wherein the céenter positions of the

mast er nmedi uEenaBdst Ne S sBtBeIOLPedlpen B i&rdTakebedabyoniser atheaagenf er pin

provided on the holder, and it is desirable that the amount of eccentricity
of the centebed2ingposnd itdrs ldkesaf dtimatmgrarandssl ave mediumis | ess than
or equal to 100 um At this point, it is nore desirable that the

eccentricity of thBucdmmsr ipoperforming asgipdnabst etraafesl,ave Aediumi s

| ess 5°than or equal to 50 um Further, according to the nmagnetic transfer

met hod of th&@egrESRRY GthAFehbe iR stffiet’d FloNEe BRAH e BRi PR KUrRdcE bke a di sk

shaped ter, nedi um on which a pattern corresponding to, the data tq be

Cranster ABd 18 BRBUGIATS nPovRl Had HoRP HEL W1 h CAPEE  BESH U SRrTae of a

sl ave nmedi um_f or of a_disk shgged gatqlnetic recgrdi ng. meq% um for.

P da sSin receralng sux ce O e ave me um both Yecordd
receiving the f'ra%sefe_r SPrpm ard-master medium to form-a“conjorne Ib%dy,
and a transfer, goanetie fdeld e applifed 1o Fai d.600k0L ned bady . § g perform

[/

a magnetic transter; 1t 1s desirable that the nmaster nmedi um be adj Ustably
surface of the magnetic transfer master medium(s) are accurately
matched; therefore, it is desirable that this operation is

20 capable of being performed easily.

The present invention has been developed in view of the
points described above, and it is a still yet further object
of the present invention to provide a magnetic transfer method
wherein the operations of conjoining and then rotating a master

256 mediumanda slave mediumare performed so that no slippage occurs

between said master and slave mediums.
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15 positioned on the outer circunference of the slave nmedi um support axis
for determ ning and supporting the position of the central aperture which
has been opened on the slave nedium and that after the center position of
the pattern forned on said master nedi um has been matched to the position
of the center position 20 of the slave support axis and fixed in the
mat ched position, the shave: FRHaMRYES pHRlakad dQ@dhR ngl 8y eneUppOsdnaxi s
and the position matchi ng between the nmaster and sl ave nmediumis perforned.
At this pointinvehtiéndesiprakks: thadastthe posidd @asef féheodd tpahiegramf the
master nediumis visually neasured by use of a neasuring mcroscope, and
that the centeppposihd arpdadittibe qfatiemnas28r meal ut beamisy erdamds imdls; t hen
mat ched with the center position of the slave support axis. Further, a
posi ti on mat @ebdng arariicdng bepErreniudetoalcongownt e tshevereatsiier that tier n
formed on the master nedium said mark can then be visually neasured by use
5 of a neésurtionegricrotitdpeanafelr Phcheett ey sposit foamdfhet hres frat mediurof t he
mast er nmedi um matched with the center position of the slave support axis.
Furt her, the ig&gnetsitater ahsilepeappdratuse ifpgrereeniagneAdatgnete et ansf er
met hod according to the present invention is 10 an apparatus for bringing
into close cohEatdsteFemedtn ba&Xchgneet PERBPLa vdfbieashapt-SFast & Fredi um
on which a pattern corresponding to the data to be transferred has been
formed, with®45Fecording surface of a slave mediumformed of a di sk shaped
magneti c recordi ngT}qu(i:Ounm fi%ri regeia\l/ia tq% t;cg\r)séeeé f.lrt masairg 1o nhaster
mediumto forma conjoin o3 boag, %%drappsl yi nB 2 t7anster fagnetic field to
sai d conisgi nGaBadyed.0 RELL AN A MRANA! henbd ARSE st fMEMAL. £ORRELSH NO &
first base plate on t & raster redium S| e, a Second base plate on the
slave medi um,giide, i & s8hpYELSURRAHe 8XASs A pdeiEeldH By MG eafk UPPOL{ANY the
position 20 of the slave central aperture provided at the center position
of the sl ave padi, UBbOds tHie cbhh6in hase phater A sdatrBshedi wURPOELreber
capabl e of adjusting the first base plate in the x, y directions provided
on the outer conjounkdrkeode. of the slave support axis, wherein it is
desirable that the master support 25 nmenber be a nmenber that is fixed in
pl ace after the cefbtethgosiiti ba dfsitdadlpathzat @ Pdrredion athéhgaseetemedi um
supported 24 therein has been matched with the center position of the
sl ave supfor tfigiing, bapgsarand @ §o8varer i FraviiccHerhéabbsi 199wy iapethat ched.
It is advant agaeous that the first. base ate be renovahl ¥tr“? Provi dgd and
er provided.

that the firStPWade PrIgLyEes Ehbbed rPomrt Rgsition are fu

In this configuration, a master medium is fixed into position
in each master fixing base in advance, and each master fixing
base supporting a master medium is then set in the conveyor,

20 and the master medium is exchanged along with each master fixing
base.

It is preferable that a master medium cleaning means is
provided for cleaning dust and debris attached to the surface
of the master medium held in the master fixing base. Here, the

26 slave medium can also be cleansed by use of a cleaning means,

which can be the aforementioned master medium cleaning means

17



transfer position when the position of the master nediumis to be matched.
At this time, the pattern or the mark of the master nediumis visually
nmeasured by use of a measuring m croscope, and the center position of said
pattern is matched to the center 10 position of the slave support axis. As
to the measuring mcroscope, a mcroscope provided wwth a stage that is
movabl e in the X, sapdiadteall pRsiiddiet Bédmind maaps U ik YoraffepablEStiadte
plotted while the surface of the subject master mediumis observed, a
nearly circultie aleanisgdesars kegldd andilithescentevagiosid ineadt her eof can be
obt ai ned, can be used therefor. After the first base plate is placed on the
stage and a rmstiedonetllyma syasoadedaaded suipponi edasourtde ivast eonsuppor t
menber thereof, the center position of the slave support nenber is obtained
and the cent gronpasr tsitaranf (ddrelpatréefred erimed Orea@0athe omashel irediaym i s
obtained fromthe pattern or fromthe mark in the sane manner, and the
position 8f thsebdawneenpedinemsiug fadf ust dds gleke nediumtes removheduitave
support nedium so as to match both of said center positions. Further, the
magnet i ¢ tr afsPedeRppar Bt Hefor dPAPI T athE&edsupr 2t s FeeNei B tBhpri ses
a pressure applying neans, for pressing a master nedium and a slave nedi um
of which the % Clgﬁg??i TS ey ESFOH%V@%MH%'}Eh%ﬁ?nst%d:eﬁﬁeFOSBe as to
conjoin said master and slave dium t.o form.a. conjpi ned pod and. a
rmgnet1c 1 eERISETSAng R B it Py BEi S TR 6180 1o (e
conj oi ned bo far ne f e si_tlon- d master 5 medi um and the sl ave
medi um etc.dﬁyst riggqggegn?}a%ecot& ta%zlgfgptﬁ%; |>%'ng of the position of the

master magi um suppgried if ot Ae, IBILEN rSHRAQG 1 AEMORY mRee PETHiIAL ABd e @
suction fixation process or the |ike. An el ectromgnet apparatus or a

per manent nagRelovARPEF&h Uhel Bofdyde tgednas e WRENRL 4t f nekeduapplyi ng
nmeans: the magnetic field applying neans applies a transfer nagnetic field

to one or botd1ssi Hespodvideel.captiactthper tieamiofg bhearaster aredpparand t he

sl ave nmedium the conjoined body forned by the naster and the sl ave nedi um
or the transfeploggneti & Iislid weshot eherkilb thel atkYece ofeddlk oeheerand t he
magnetic transfer perforned. Further, the nagnetic transfer nethod

accordi ng t o anse opr eseve Madiant iorvdshed hthod efpberebarfacheishapradf

bri ngi ng g mast er nedi um bearing a data signal and a slave nmedi um fornmed of
a nmagnet i@ r SBG HgPRaE T U Upgcef Vi e sPPaAsERRd it udbrasoed

contact to forma conjoined body; and ap i n transfer netic field
Cher eto, whi PSRt GORH T naRobolsy TP BEFTRFT Of dvitimaE behePraPh Al Hinet i
transfer; Whgledf, it g&bfgét'éoa‘%'oeuw?é é&%%ﬁk%t@i‘é,“rﬂf'&%et be glave
medi um are conj oi ned by pressure froma pressure applying ‘nmeans, and that
sai d pressur§123 ,2BRhYI P ARARS BXRL ! %i@ﬁiﬁ%%&&é&cﬁ'tco@%aﬁhgdfﬂf GeyLiponent

in the rotational direction when the conjoined body formed thereby 26
vat or within the air; blowing of an air stream that has been

20 bombarded by use of ultrasound vibrations onto the surface of

the master and/or slave medium; a glide cleaning, performed by

a glide head, after which an ultrasound washing is performed

thereon; an incineration wash, wherein the surface of the master

and/or slave medium is subjected to the emissions from an excimer

25 laser; a plasma cleaning; or the like, can be employed thereas.

Note that the slave medium can be positioned and supported
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is rotated as an integral unit by the rotational drive of a rotational
driving neans. Here, the pressure applying neans is a neans for noving the
sl ave mediumor the master nediumin the contact and 5 separation
directions to conjoin the nmaster and slave nedium and it is preferable
that the each of the slave nmedium and the nmaster medi um are supported on a
pressure bearhnghsulsidei,e anfUEhBesladdiedaauat bR €Hd HJIGeFERARS HS a nmeans
for rotating the conjoined body fornmed by the conjoi ned master nedi um and
slave 10 nedisuByastéd idt@@r alledhity @rutdst tegptieder ald ehkhgkotdes
rotational force be transferred by the conjoining force of both the master
medi um and t peeskaveg ned urgnetibytwammfidrve force transferring nmechani sm
Further, the nmagnetic transfer apparatus inplenenting the 15 magnetic
transfer nethod actwortdheny the nhenpreséenmbnswenppanatss ancappan@toastifeor
bringing into close contact the data bearing surface of a di sk shaped
mast er nedi umrenenhi thventgant epmprbsees pordnnginong mrrdargusofbe
transferred has been formed with the a recording surface of a slave nmedi um
formed of a deskeShapely 202hbghendccorturditdg? mednahi £ dre anedeirviaF athe
transfer fromsaid master nediumto forma conj oined body, and applying a
transfer magAefiEmMeardne& St SéonfbirREd BLEYE MEApRT GVATY BIRE G ic

t fer; wherein it i .ef bl e that id t f h i
ot at 1 onal  DAEGODFAYE FROF LGP FRG e FOr AT NG 58 LR Tt 6Fohudim o

th I [ €SS | at e f. [ inst th t
modi um o he=Sr ko0 aarunt 3 - Sl BLEIRS AR08k MGIEN Ty

the presspng hase plates and WALGh Lsqtapallenet mRYiNG dde Bhessi ng base

plate in a conjoihing-separating direction in relation to the rotational
base plate, @%@r@sBﬁ§§§wcfmééﬁ§$%@rfédlﬂzifﬁ%9€}?élF§@$é@@é odegsrNgd ia w@RNstrain
the force conponent occurring in the rotational direction between the
pressi ng baseppkati-tanr@nt fige paessumedEppl yndghbaskivd heliSuRdMantagarus t hat
t he pushing pressure transferring nmechanismis configured of a thrust
beari ng constagougbiohng kapatdthasobaders ipr esegrentaCreduwn aharbaétwdxgari ng or
the like, or of an air gap that expels pressurized air. Accordingly, it is
preferabl e tkad eheapresis fgehdsaprpl sty itgangt fpedappithinche toeasfeonal base
pl ate by the conjoining force or the rotational force transfer pechani sm
and t hat 1Phe "pRB&sf ef sty FRgE Dive 11515 A58 lpnthde th6t SPPdpRRment
direction. A nechanismfor rot tionallx driving the rotational  ,axis of the
Fotational bEEEHPAR G TR HEDPIARTTFRERBLELER Ml BASE Bl APBIT SR at ed

via the rotational .base t A s ti ..th | av di um or_1ihe nmaster
e um i 5 50 @I A PLAL £120L nbflkm ) LAR b8 DRALMILOL LIE, Tt o

and the mast%g Rdidim,Q 51% £, S| AUEFBA MM | Sn RRSELL PDES iin'aebgﬁdepﬂ@lsﬁi ng

base plate and supported therein; wherein, it is preferable that a
posi tioning means ferdr ow dedqbst ween: kot the ﬁ@é@ﬂgo?ﬁbséa% pé ate and

the pressing base plate, and that 25 the positioning of the master nmedi um

and the gbavedmdounmede pentostmet therieinh the degree of vacuum has been
controlled beforehand. For example, the degree of vacuum is
controlled by the quantity of expelled air, and then the pushing
pressure is controlled by the positions of the upper and lower
chambers.

25 Note that when the master medium and the slave medium are

being conjoined, it is preferable that the degree of vacuum in
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28 Further, according to the nmagnetic transfer apparatus of the present
invention, it is preferable that a positioning nmechanism which is provided
with a positioning pin or a positioning hole is provided on the rotational
base plate or 5 the pressing base plate on which the slave nmediumis

positi oned and supported, and provided with a positioning hole or a

posi tioni ng pheienetierdmat Bei @stedrddase b atiehan tie rphegsséNFobase prkate on
whi ch the master nediumis positioned and supported, is provided. 10 Here,
the master nedidunha@nheeconvirded areassie ®el asgeroltlkaint b e, sl-awe /omtli um
and a positioning mechanismfor matching the position of the rotational
base pl ate or(1t-h@0pressinfy .base pl ate supporting the slave nmedium and the
position of the nmaster nedium can be provided on the portion of the naster
medi um t hat 15 i s Rerthey bendrlrghegigitic comsiar awpdratve a¢aualimgdiaum
Further, a positioning nechanismcan be provided for matching the position
of the roPatithfaPrpaset plutantdont FeMpFEsRs ng Ka880pPHEe FUPPELPNFOT he

sl ave nmedium.at the center portion thereof and the pgsition of the naster
nmedi um The PSSMEFSARMYY FECHART SRDLBCTHIPHITSed R PESLEi by S5 A2 okt bne
side and a positi ong')ng hol e gn t he, ot her ai de, whereip it is ,prgf erabl e
that the di stSHERTFT1HE 3p68FRI BN plA 3 1B Feled T 5o¥ 15FEr ¥t bl e
that the posiatrglé)nrilen&coégcobre ol ovgrclied e} orargleur ailnl ISV o;nagi ng.éaltong %he out er
circunferencé, "or as @ SiHgte i A 170Cat ed” ate 1 He Tent eF°25 position.” As to

the magnet ¢ digl ¢ aRplLOG ARRALSbUS:c & LOUGH A PRcanel AELLOTRONGS

apparatus or ‘a pernmanent magnet apparatus ca oyed 't

the standpoi Yre@kusetithiaRh Al eadiHess i NG hdre: rhd &0sidtye f mbh Bee FRERELAC fiel d
and other conditions, it is preferable that an el ectronagnet apparatus be

enpl oyed. The Geprgdshrizifiehdanppior Rgdappad alnes pikssaur@aiteulrlabhggener at es
a magnetic field in the direction parallel to the track direction within

t he range extwrdspgres betheen atheaha it ¢reatdoum aind tiee sllave nmediwrmei aindh t he
magnetic transfer is performed on the entire surface of the slave nedi um by
rotating the tdenjconi nedibpdpriageted 10 dytaime andsveee nedivanvamd t he sl ave
medi um brought into and maintained in close contact. As to the perfornmance
of the magnettiherePghveer; anfet daginetéasbielihamplivhne Feagpahr ARHLURY S

conjoineq_with the master nedium and the transfer is_ perfornmed successively
on one s ﬁfaébtransfer magnetlc field; wherein, it is desirable that the

conjoining apparatus be provided with a lower chamber and an
upper chamber, which is movable in the contact and separation
directions relative to said lower chamber, and a seal element
for sealing the respective contact surfaces of both of said
20 chambers provided in a slidably contacting manner in a direction
parallel to the contact and separationdirection of said chambers
so as to hermetically seal the interior space enclosed by said
chambers in the conjoined state.
Further, it is desirable that the magnetic transfer
256 elastic pressing member according to the present invention is

an elastic member for pressing against the back surface of a
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15 of the slave nediumat a tinme, and cases in which a master nmediumis
conjoined to each of both sides of the slave nediumand the transfer is
performed concurrently on both sides of the slave nmedium In the case of

t he single surface successive transfer, the slave nedium (or the naster
medium) is supported in the 20 rotational base plate, and the master nedi um
(or the sl avelaedimggiuns fauppott Laind af hagpeessi thithhaze ghralhea mdstdie case
of the doubl e-sided transfer, a first naster nediumis supported in the
rotational baseiphaie bandgatisecznd bastitg medifanei of sitppartedrimedihen

pressi ng base plate, and the slave nediumis 25 sandw ched t herebetween. In
thi s manner, iohe siae gonbeth witdes efirfhee sifavbeneth wannesiibmpugikn iant o

cl ose contact with a master 30 medi um and a magnetic field applying
appar at us i stdespbsedagnethe Direlgoih &0 desapplidtk tol peef owsdiauns et itche
transfer magnetic field is applied. Note that according to the nmagnetic
transfer fethsdnsfers whergiafehafresshay sWefafdeatbameehipdts thedack
subjected to an initial magnetization in the track direction thereof by use
of a direct SUFfaft Haghet A BRIPIBCSS SOTRR T ANt MRS S aPe thBER ufY s
brought into close contact with the magnetic | ayer that has been forned
over the uneP&RSPAR? PH M WhAERIRET rdHads 108 Hher s (PANEFBP IR A, *f t he
master medium, and a4t apsher magnetie fleldois applled dn,d he, dlrection
substant i al | Y SPpORI 1% Phat'S ARt SH'T RESTRFEI A SragRets Ly Celi v has

been appl i ed i@yt Dfe SULIAGS 0L L ber ! e I gdlum 10 EL{ Of M t he magnet i c

transfer. It i s advantageous the data signa e servo data. 15

Accordi ngot o the pfesants iQY8PLI O &S dRREhtB§do@baMEy @ nRRBLSELfd Xi Ny base
for fixing the position of the master medi um and supporting the naster

medi um i n saigdebkX8d MO 0BmpAlb S GANLAhdH NG nAPParat & Jrokhbrifnging the
slave nediuminto close contact with the nmaster nmediumto form a conj oi ned
body are 20 prievutediendersiereolly smkéutg:d hengasbdetisredirurahexehaageabl e

al ong with each master nedium position fixing base, it becones unnecessary
to position tdecoofspeémianGhappaf atans! wheh aoplyralievrasterdimddpantieng o be
exchanged, whereby the operational efficiency in 1El)erfor mng the transfer is
i mproved bec&@sEechendong jfe theqaPFeel R @I&hafgehe Hea st & dAB®i um can be

shortened, and the product.vi tg,of,rPre formatted sl ave nmedj uns can, t hereby
31 15 ~concatenated with sdid inner ring portion and said outer ring

portion is formed as the protrusion pressure portions that
connect with the back surface of the slave medium.
Note that the magnetic transfer method consists of the
steps of: pressing, by use of an elastic pressing member, the
20 back surface of a slave medium having a magnetic recording
portion for receiving the transfer from a master medium having
formed on a portion of the substrate thereof a transfer pattern
corresponding to the data to be transferred, mainly against the
portion corresponding to the transfer portion to conjoin said
25 master medium and said slave medium; and applying a transfer

magnetic field to said conjoined body to transfer the magnetic
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be inmproved. Further, for cases in which a plurality of master nedi um
position fixing bases are provided, and a conveyor for sequentially noving
the master medium position fixing bases to 5 the transfer position is
further provided, the tinme efficiency in transferring the master nedi uns
can be inproved a level, and the magnetic transfer operating efficiency can

be inproved. pgttbinf Wi colrkedpSh@ARINGhERARSN S RIr HRARBYELAY fALEitGR matter
t hat becones attached to the surface of the master nmedi um 10 supported in

the master nedbdst pasdiunontof ikkengl Hasendasuhyrt her provi ded, cl eaning of the
master nediumis perfornmed directly before the magnetic transfer is
perfornmed, the remval petfdanaiggoheaabtaetibatrahasebecons atvactwsedue t he
surface of the master medi um during the exchange of the master fixing base
or the 15 comheyariceihthei®bihmabeebiest posst lhe, s sovd hatlithe sf peef gmedat t er
attached to the surface of the master nediumwhen the transfer is to be
per f or neddi s imiadvarncedin whemdlapat riareskedi vieftiiohencilestitanabe ofrelaitred,
magnetic transfers exhibiting stable quality characteristics can be
per f or med, angcpefiinagi |98 Vncapibéaboragnsitdgedioorutrenst hér apphied jin g
cl eani ng apparatus for Mashin%,the _ . ,

the perpendicular direction, in the case of perpendicular

recording; after which the initially magnetized slave medium

is conjoined with the master medium, and a transfer magnetic

10 current is applied in the track direction in the direction
opposite that in which the initial magnetization current has
been applied, or in the perpendicular direction, to perform the
magnetic transfer.

Further, the magnetic transfer apparatus of the present

15 invention can be an apparatus for: conjoining both recording
surfaces of a disk shaped slave medium that is to receive a
magnetic transfer with the respective data bearing surface, on
which a pattern corresponding to the data that is to be
transferred has been formed, of two disk shaped master mediums,

20 each of which is disposed facing one recording surface of said
slave medium, and loading the conjoined body formed by said
conjoined mediums into a holder and then applying the transfer
magnetic field thereto to perform the magnetic transfer; wherein

the center positions of the master mediums and the slave

256 medium are matched by use of a center pin provided on the holder,

and it is desirable that the amount of eccentricity of the center
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master nediumtogether with the master fixing base, in which said naster
medi um i s supported, upon the renoval of said master fixing base fromthe
conveyor, together with the above-described 25 prevention of transfer
deficiencies by the renoval of foreign matter formthe surface of the
master nedium the operational 32 efficiency is further inproved because
t he operati opogfitienswuimgaienarastesandredaumneiinot i parker thech whesmidie
exchange or cleaning thereof is perfornmed. Further, according to the
present invento @A0 tthe master 5 nedium and the slave nedi um are brought
into close contact and conjoi ned by the conjoining apparatus; a pressing
nmeans appl i es presadurtdisgaiingt, ihesshave desdirabpl¢ dhptestse eheestaie tyredi um
agai nst the nmaster nedium and a depressurizi ng neans depressurizes the

seal ed space offorhedenherahetitdonst of clotidi masiG raavddiaye whdrwi As ¥ess cases
in which the conjoinnment pressure of the master nedium and the slave nedi um
due to the plidAFngrpPessurt® 60 BRe pressing nmeans, and the degree of vacuum
due to a depressurizing nmeans are each controlled inde endentlg aopti mal

conj oi nnent  condi t FoRs an2beCTbtnd hed:ecBipIEts 15 toifttale t 19 Phehfast er

di d the slaye, medi be th irety of t
Tespoct | ve COREREL Lol VHLBET nAPEET." THE QRNEPREOR ot o1 HitaPLof $sions

TN T T e W S R e

medi um can be preven avora ran ree o hes and t he

20 like can l?i%t@%fa%@%ax?é?&%r%é”i%}fbf&ﬁ;h@e%% eloyacym.incleases, there

IS No excessive increase I n the pushing pressure, whereby a deterioration

of the dypabideicbyaohgt Her MRS F HedisNe Rk pheveated.a andxt Beagegr ee of
vacuum can be increased so as to prevent air fromrenaining between the

contact surf argset2b ddrPanhyadirum £8r theesSvahe e WhhsHrat Frbassdieen
expel l ed fromthe conjoi nnent space and the degree of vacuumcontrolled 33
bef or ehand, infasthe mesitver toewirona aod jbhees [kedey , naedh ant sares fisonpagmeadi cand t he
conj oi nment pressure controlled, no air remains on either of both of the
respective cdrieadédt iswadrdeds, tahsriabyonieicentasty thepebetieenmegre the

further inproved, .
transfer; it is desirable that the master medium be adjustably

15 positionedon the outer circumference of the slave medium support
axlis for determining and supporting the position of the central
aperture which has been opened on the slave medium, and that
after the center position of the pattern formed on said master
medium has been matched to the position of the center position

20 of the slave support axis and fixed in the matched position,
the slave medium is supplied to the slave support axis and the
position matching between the master and slave medium is
performed.

At this point, it is desirable that the position of the

25 pattern of the master medium is visually measured by use of a

measuring microscope, and that the center position of the pattern
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5 leading to an inprovenent in transfer quality. Further, if the conjoining
apparatus is provided in a configuration conprising a seal elenent in
sliding contact with the surfaces parallel to the contact and separation
directions of a | ower chanber and an upper chanber that are novable 10
relatively in the conjoining direction thereof, so as to hernetically seal
the interior «gpane enciarseddbymsias dhehanbecised withetconjesitredpstation t he
configuration favorably facilitates the easy independent control of each of
t he conj oi nmexft theessave supbdrieadégr etumdfheracauprs 16 @t inaltchunghesaxk even
for cases in which the thickness of the elastic nenber for pressing the

sl ave nedi umcagabasprehgaragt eng meditutphewhizis fiey provéved awnedequi e,
changes, the form of the upper chanber and the | ower chanber of the

conj oi ni ng apgatarusediwn SRad ek woeshpbtee Vasgellantedsures posesdl e 20
to i ndependently control each of the conjoinment pressure and the degree of
vacuun1océurFﬁﬂbmﬁﬁéHr%Wﬁmﬁﬁﬁﬁ%Q?R?d?%&§%§FeP§eF@O@étbéﬁﬁﬁ?%ﬁﬂPaFﬁﬁrn
addition, accarding to the present invention, for cases in which the

pressi ng surfgbéhﬁfmFﬁEe%F%QFP8 BRESREhg HenthBF 28 Fer RASeSdPRgCAgHi%st the
back surface g]f the slave nediumso as to conjoin said slave nediumw th
the master nédidlm PEPPBFhed ™34  in an uneven formfor pressing mainly the
contact por Ui on cogfesponding.Lg.L0e. paLhern. ohol e IRSLST MBI U L he
pressure required for the conta £ porti on can b~ ensur ed whlTe T educi ng the

overal | pres%ria%eft%cﬁra@s’}%ramé&Hédﬁ%cb?@i:@d"%@%e ip’}engﬂ£31%e5at‘igﬂ e

obt ai ned because the pressure on the portion corresponding to th

depressi ap pait iaﬁpar_giué he rebashy £ndriessi RlofEMRkaks 1 RNRG cal-SEE Ve as
a channel through which air can escape; whereby the generation of signal

om ssi ons causadalky 66nkadisklehapeanchesebetaren bhewdaat ef pardiewm and t he
sl ave nedi um can 10 be prevented, and the quality of the transfer signal as
wel | as the redrraivbntiyngate bde dptoved.belhatanssetoeddygs foeencdsesedn whi ch
the transfer data is a servo signal, for exanple, and the percentage of the
entire surfacdtiregeoprdhey rasface pédi s ocreepl wdfpymehel sudisicehaped 15 of
the transfer pattern formed thereon is 10% or |ess and the pressing surface
area of the WRSPEHIFOFIFifiHened gt for presSivAgInEEranfheE H o8 Fasponds
to the tr%nsfer pattern, is formed on 10 %.or_ | ess. of tlhe entire surface
the sl avéPmedtaiheTt Red et P e Pus ARG IPINES Fuui FRY 2PBLELAP &/ ETNR 0T act
force between the. 20 ster. medi.um and the, sl ave,medi um of 50 N ¢ (5.0
gl on®) can BETEiiCed th 1110 0 FRE SRRy 6oRer el S orF e
entire surfaced s e@, e, PHessed brls 6A5ES eh Psihih Lhers!aventeghvmis a
3.5 inch disk; the thlcﬁness, etc., of” each | oad bearing conponent becones
smal | er, and fhg v@PBaBal US €8BoRE VREC PTREE on the slave medium side, a

slave support axis for determining and supporting the position
20 of the slave central aperture provided at the center position
of the slave medium of the first base plate, and a master support
member capable of adjusting the first base plate in the x, y
directions provided on the outer circumference of the slave
support axis, wherein it is desirable that the master support
25 member be a member that is fixed in place after the center

position of the pattern formed on the master medium supported
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25 conpact. Further, the magnetic poles occurring in the magnetic field
appl yi ng apparatus can be provi ded adjacent to the contact 35 surface of
the master nmedium and the slave nedium whereby the intensity of the

| eakage magnetic field becones smaller, and a magnetic field having a
predeterm ned magnetic field distribution can be applied to performa
favor abl e naghettetnShas bash evatdhedt heth thecoediemy poeithen prfesbatsliamweenti on,
when the di sk shaped sl ave nmedi um and two di sk shaped master nedium are
brought i ntosgbpset contamctanslioarhatnthestsitayénnedicm ilse smsdwiichedaby t he
master nediuns to performa magnetic transfer, the center 10 positions of
bot h of sai dmefehaedi uns are aligned by the center pin provided on the

hol der, and for cases in which the eccentricity between the center
positions of the nbstéradRNtAIRPESEAtURBS KL OsésRaihRAabe REqEGTOYH 100 um
uniformcgnt act can _be obtained across the enti retg/ of the respective
contact 1B s&rP¥égsdt tkdatgihghi thie RaFecBRthet PO MR orEE] HRE can be

prevented, and_danmge ta . the edge portions can_b revent ed, whereby the
Gurabi 11ty oft "PRE: REIGHCARR BT ABPOVEH CHith 8 pal MG &F IYFONU {0
eccentricity, he n the _center.position_ pof ter i um and_t he
center posi tib%n&%\fc %ée' 36 ts lasvélﬁ%ﬂitl?ﬁ g ?ee}srl[s]%trﬂgﬁe g‘rargg%%r&hteom%%teurm a
hi ghly accur Lhapst.ar. LNS, t , ding resent
invention, i ?\%?ﬁrg angéétvgrsu%eig?’t?rﬁnel s adj 8‘5&‘5% yﬁg%s%%é%g{loﬁnt ﬁ%gg%ﬁ? reo'

ci rcunferencen@f tidgeatay@os¥RPOR loraxh 5y bthate ALLE M NaR ARY FRCLLSS: L he
position of 25 a central aperture of the slave nmedium for cases in which
the sl avaonmegiogntisnSePpHLG1toet BepsSbaveagypport axis after the 36
center position of the pattern forned on said nmaster medi um has been
aligned with the ceratertheostdduon ngfnisaicddcspay e 8 LEpoydopsxp soaintkdf wixad i n
said aligned position, and then the positioning of the master nedi um and
t he sl ave nedi steps Peartf dsmedvable icenherx b podireconons; twhersiavei Support
axi s, which serves as the rotational center of the slave nedi um when the
sl ave nedi umPlgrpdabe®ti PR tE 8¢ wéohpparatids, thanfubtaemprénde arbPted hi gh
degree of accuracy to the center position of the pattern formed on the

ne p .
mast er medi ufESKRErBIR YhdBt e ictn AlSeRdY e it 8FFALIY PEYST YR %N

i nprove t in netic transfer efficiency_ is, gained as the need to align
t he posirTﬁlgon % fdn?ﬁg SPAVE RO R 1% “PRab gaO%T%lvneedﬁeﬁfaﬂng Fs"Stthpl i ed

s el imnated, Euptber,edd. paLtarlcoraed: on, the o imstero el Wpils yjpual |y

measured by use of a’ measuring m croscop e center positi

pattern forngd,@octPEdBSEE s BAUANY b3 aMBESHSd 40 1hhen & Rl POSHEL QN Of
the slave support axis, the position matching can be perforned easily and

with a high drgibee e RIYraey cehted HoRSIE bAN NGB vieSs P4 tdRemisd ong
with the formation
is obtained and the center position of the pattern formed on
20 the master medium is obtained from the pattern or from the mark
in the same manner, and the position of the master medium is
adjusted in the x, y axes of the slave support medium so as to
match both of said center positions.
Further, the magnetic transfer apparatus according to the

25 present invention comprises a pressure applying means for

pressing a master medium and a slave medium, of which the

25



of the transfer pattern on the master nmedium the base setting 20 occurring
in the position matching of the master nmedi um becones sinple and the
operation of adjusting the position by use of the neasuring m croscope
beconmes easier. Further, by providing the nagnetictransfer apparatuswith a
first base plate on the master nedium side, a second base plate 25 on the
sl ave medi umpsisdeiofs SInave oS URPA bedX i tfcdleddet efdiHtmgoadd taReSARdIH Ng t he
position of the central aperture of the slave 37 medi um and a naster
support nenbekidwhistet Ssrppsilbvenaédyuradjousbanl & ¢dnfdieexty byddj r&ed ions,

di sposed on the outer circunference of the slave support axis, the

above- descri ednepéc atiednt fopl@icounates foradohl nind bet reasyfect nggneeint er 5
positions of the master medi um and the slave nmedi um becones easy, and a

hi ghly effi ciferttdregriet cenigianstlerdchornysl oshereditidnthetdigdtapase pl ate
is provided so as to be attachable and renovable, and is renoved fromthe
transfer posimeiddnmwhieh thet shing nadd upeset e ont tofi st ddvardsagaousedham thehe
position matching 10 operation can be easily perforned by use of a
measuri ng m digdegperl okhe mositken Frklifemasaee oref HYd tS9PPRECpResNEhe

i nvention, when the naster nedium and_t he s| ave nedi um have been conj oi ned
and the conj SPREGTLBEPF SRR BBYL 7 5DPAtet St hekd T aHsPE? Cor
magnetic field is a *ied thereto to perform nagnetic transfer, for cases
in which a c8ﬁfF§ﬁr§F Dh has been provided so that the force conponent, of
the pressure betwe h r di j ring in
the rotational di rglgte}lgﬁtgggé(ﬁ‘gtggrﬁao%:gﬁgg%%gge?é%neg g@o&r{u}sﬂﬂ ggﬁgg%tdnsg

m sal i gnggnt C t tatih g, S . S hZed side,
and the oot P B e ang R aPays adrim T gt Re Con e ned Fody can
be rotated asiang BpEOyAlg WRhhs H\A(]ﬁi%@YaaﬂeraﬁnggH@ﬂﬂ@tﬂi%ﬁdr apsées can
be performed, and as there is no deformation of the apparatus due to
repetitive oper abktAnsidde cdUrRBIddritac2bpbher@0fofi 8hé M oeadme8tiihl adart her,
if the substrate that supports the slave 38 medi um and determ ned t he
posi tion therdef sisgveaatadtiech;t ohé¢ homgshed bedy inrpduse tdfe aapbsrtamhi ng
mechani sm the operation for matching the respective center positions of
bot h t he nasttée gedvannegiin lve shaverapsfiarmreanebéc sfipld fisegotahddan

accurate 5 magnetic transfer can be effici entl¥,perfor nmed.
15 relative to each other and the magnetic transfer performed.

Further, the magnetic transfer method according to the

present invention is a method comprising the steps of: bringing

a master medium bearing a data signal and a slave medium formed

of a magnetic recording medium for receiving the transfer into

20 close contact to form a conjoined body; and applying a transfer
magnetic field thereto, while said conjoined body is being

rotated, to performamagnetic transfer; wherein, it is desirable

that the master medium and the slave medium are conjoined by

pressure from a pressure applying means, and that said pressure

25 applying means exerts no constraint on the force component in

the rotational direction when the conjoined body formed thereby
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic drawing of a
magneti c transfer apparatus according to an enbodi nent of the present
invention, Figure 2 is a schematic drawi ng of the conjoining apparatus 10
portion occurring in another enbodi ment of the present invention, Figure 3
IS a perspective view of the main portion of the transfer state of a

magneti c transf ebrapRarat us a6eegdhngidia aRother rerhadimmntrofe the Present
invention, 15 Figure 4 is a cross-sectional view of a conjoining apparatus,

Figure 5 is aopetspesl e wingwmebnéhe main portion of the transfer state of
a magnetic transfer apparatus according to yet another enbodi nent of the
present invention,Heéx: Fither présdsraampeX phogeckansewsod rdea@NfF Ot Mdigng
apparatus, Figures 7A and 7B are plan views of an elastic pressing nenber
and a mast er thedk Uaye respient ovekhe macordimegito $tithe ywihtanot fed
enbodi nent according to the present invention, Figure 8 is a perspective
view of the meParpbrtd ohirefctihes 25 tccadsferths aeetet andredauei vedinanst er
apparatus according to yet another enbodi nent of the present invention,
and it is preferable that the each of the slave medium and the
master medium are supported on a pressure bearing substrate.
Further, the rotation driving means is a means for rotating the
conjoined body formed by the conjoined master medium and slave
10 medium as an integral unit, and it is preferable that the
rotational force be transferred by the conjoining force of both
the master medium and the slave medium, or by a motive force
transferring mechanism.
Further, the magnetic transfer apparatus implementing the
15 magnetic transfer method according to the present invention is
an apparatus for bringing into close contact the data bearing
surface of a disk shaped master medium on which a pattern
corresponding to the data to be transferred has been formed with
the a recording surface of a slave medium formed of a disk shaped
20 magnetic recording medium for receiving the transfer from said
master medium to form a conjoined body, and applying a transfer
magnetic field to said conjoined body to perform a magnetic
transfer; wherein it is preferable that said apparatus further
comprises a rotational base plate for supporting and rotating

256 the master medium or the slave medium, a pressing base plate

for pressing against the master medium or the slave medium, a
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39 Figure 9 is an expl oded view of the holder shown in Figure 8. Figure

10 is adrawng illustrating eccentricity between the center positions, 5
Figure 11 is a perspective view of the main portion of the transfer state
of a magnetic transfer apparatus according to still yet another enbodi nent

of the present invention, Figure 12 is a cross-sectional view of a magnetic
transfer apparratsssrenapiieyiconpasaetbrstapporiOnd-ither prdSsisy dasehpratd C
drawi ng of a measuring mcroscope for use in adjusting the position of the
mast er nedi umndFwgurce 14 capablechémabvinglt@dre pirewsdhg doamstpdatrednuan i n t he
state prior to the adjustnent of the position thereof, Figure 15 is a
schemati c pl @rnjicewiod-sepmstténgnédirestiion 15 tdletsivat eosilizssequenional t he
adj ustnent of the position thereof, Figure 16 is a cross-sectional view of
the mai n partbaske phatenbedirmenresfure ugnefecr incansthkanizpshat Woesriar to
t he conjoined state, .
constrain the force component occurring in the rotational
direction between the pressing base plate and the pressure
applying base.
It is advantageous that the pushing pressure transferring
mechanism is configured of a thrust bearing construction that
10 has been press contacted via a ball bearing or the like, or of
an air gap that expels pressurized air. Accordingly, it is
preferable that the pressing base plate is rotated with the
rotational base plate by the conjoining force or the rotational
force transfer mechanism, and that the pressure applying base
15 is fixed in the rotational direction. A mechanism for
rotationally driving the rotational axis of the rotational base
plate is provided, and the pressing base plate is rotated via
the rotational base plate.
At this time, the slave medium or the master medium is
20 positioned in the rotational base plate and supported therein,
and the master medium or the slave medium is positicned in the
pressing base plate and supported therein; wherein, it is
preferable that a positioning means be provided between both
the rotational base plate and the pressing base plate, and that

256 the positioning of the master medium and the slave medium be

performed thereby.
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Figure 17 is a plan view of a master nedium according to 20 anot her
enbodi nent of the present invention, Figure 18 is a cross-sectional draw ng

of the main part of another enbodi nent of a magnetic transfer apparatus

prior to the conjoined state, Figure 19 is a schematic cross-sectional
of a magnetic 25 transfer apparatus inplenenting yet another magnetic

transfer nmethod ace@rttidiy bOcdhEiny eSeiHe mAYRBtiORraABfer RipRdratdd dfs a

pl an vi ew of the pressure base shown in Figure 19, Figure 21 is a

Cross-secti onak presemf ihenrabn, pattiofprefeagbeti €hdt angloen tappan@t us

havi ng anot her enbodi nent of a 5 pressing force transfer mechani sm
accordi ng t omekdapiesenthidivest pooyidedqurich?22 pssatsahiematpic drasi ng of the

rot ati onal

posi tioni ng

i nventi on,
5
10
15
20
25

base plate and the pressing substrate,

Vi ew

whi ch are provided with a

wpeshanbsing doder disngrovidarbtdrerthenbotih trieatalt befset heatl®d qor esent

the pressing base plate on which the slave medium is positioned
and supported, and provided with a positioning hole or a
positioning pin on the rotational base plate or the pressing
base plate on which the master medium is positioned and supported,
is provided.

Here, the master medium can be provided at a size larger
than the slave medium, and a positioning mechanism for matching
the position of the rotational base plate or the pressing base
plate supporting the slave medium and the position of the master
medium can be provided on the portion of the master medium that
is not to be brought into contact with the slave medium. Further,
apositioning mechanismcan be provided for matching the position
of the rotational base plate or the pressing base plate
supporting the slave medium at the center portion thereof and
the position of the master medium. The positioning mechanism
comprises a positioning pin on one side and a positioning hole
on the other side, wherein it is preferable that the distal end
of the positioning pin is tapered. It is preferable that the
positioning pin be provided as a plurality of pins along the
outer circumference, or as a single pin located at the center
position.

As to the magnetic field applying apparatus, although an
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Figure 23 is a plan view of the master medium of Figure 22, and Figure 24
is a schematic drawi ng of the rotational base plate and the pressing
substrate, which are provided with a 15 positioning nechanism according to
yet anot her enbodi ment of the present invention. DESCRI PTION OF THE
PREFERRED EMBODI MENTS Hereinafter, the preferred enbodi nents of the present
i nvention w |ldlelgé renptaénegrartbus efres qreamanent heaatdtaghpsar 20udican bgs.

Fig. 1 is a schematic drawi ng of the nagnetic transfer apparatus accordi ng
to an enbodi el oyedtthe nefeserniramviehsiondpdhet mlgredttiingt archsfignsappar at us
1 shown in Fig. 1 conprises: a |lower master fixing base 11 for supporting a
mast er medi urhi® iptrepibeats thedaeanstighdiicld ebdjoiinhgoagpsianas Bt 25
that is provided with an upper pressing nenber 12 for pressing the slave
nedi um 2, of %Péﬁf?]F%bJ@eﬁgéF %bgi?%t‘rprttar%&eéo%p%rqwﬂe e Ysesi Thon

mat ched state, having_a magnetic recording portion for receiving the
transfer rorﬁatgﬁlgtﬁrﬁsfje?lchgﬁpﬁﬁf%? AFPIASES ST § MEEPEr EhRNdiAFHCEESS form a

cOm oS DOy TRTHUT Bt S RIS D2 Bl Ly st

bases within the range extending in the radial direction of the slave
medium, and the magnetic transfer is performed on the entire
surface of the slave medium by rotating the conjoined body formed

10 by the master medium and the slave medium brought into and
maintained in close contact.

As to the performance of the magnetic transfer, there are
cases in which the slave medium is conjoined with the master
medium and the transfer is performed successively on one surface

15 of the slave medium at a time, and cases in which a master medium
is conjoined to each of both sides of the slave medium and the
transfer is performed concurrently on both sides of the slave
medium. In the case of the single surface successive transfer,
the slave medium (or the master medium) is supported in the

20 rotational base plate, and the master medium (or the slave
medium) is supported in the pressing base plate. In the case
of the double-sided transfer, a first master medium is supported
in the rotational base plate and a second master medium is
supported in the pressing base plate, and the slave medium is

25 sandwiched therebetween. In this manner, one side or both sides

of the slavé medium is brought into close contact with a master
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to the transfer position; and a cleaning neans 7 for renoving foreign
matter that beconmes adhered to the master nedium 3 supported in a nmaster
fixing base 11. Further, the magnetic transfer apparatus 1 further
conprises a pressing neans (not 10 shown) for applying pressure to the

conj oi ning apparatus 5, and a magnetic field applying apparatus (not shown)
for applyi ng redimgneznd af neguetic ttheld@ypdiyvied doohtawhis| £s radtsabkbg drhe

conj oi ni ng apparatus 5. Each master nedium 3 is positioned and mai nt ai ned
in said 15 pe3iet porbatint bideeadhtimastlevefiedivg badeheltrardfdarheseneatast er
fixing bases 11 are then set in the conveyor 6; when the master nedium3 is
to be exchande®!ldt he aBRY®dfi xi ng base 11 as a whole is exchanged fromthe
conveyor 6. The conveyor 6 (an index table) is supported on a 20 rotational
axis 14 located atVehHe W@kt eFcpeding &8 bhe drafngit ishhpaes tebmethgd, THe tabl e
13 conpri ges three_master fixi nlgl base 11 support Pprti ons 15, and is noved
bet ween a®tr ansPEFTHDRPLS dltataiRexeharfyd ssusmt ient 1 5Hd SAPIrPESRRnEP @si ti on
by a rotational drive means %not sh ). . Note that the nunber of sutpport
portions 25 IE5F8viTRY D %AhdCR oy &6 ST IABECH R tBEXEBE Y% H§S AT t hr ee
| ocations. 4 . I i.hg_peans 7 .provided at .t he. aforenenti oned

cl eani ng posi?at ?%%g%o%%]??%etsg% U Jtzraatsltl%))lrj1 WESKT NG hEA ﬁa}‘ven'f‘%%% a

iquid or a gasp-¥0kh has Desl aghtated. iy th BSARLGVIAL kDS Nt o the

L h%s .
surface of a master” nedium 3; the cleaning per € cleani ng

operation onyddle mBshes JRG HAL JrRPOpLEHe i, LG HBSE B e fobidR0c BasR 11
t hat has been noved to the cleaning position, which directly precedes the

transf er 1positradBfebydite, raat aheonadfet hoRyeYRs £,t2nd rehengbyet goves
the foreign matter adhering to the surface of said master medium 10 3. Note
that the cl ediiedd meangldad be thareamscthat dibewananal Dy opipbdite that
(de-electrified air) or a clean air burst onto the surface of the nmaster
medi um 3. Forincabéshi pheircit iehemedeemi 7igd supeehbrimed kesnaapel i¢t deess, an
IPA liquid, an | PA steam or dry air blown onto the surface, etc., can be
used to dry ShieEusfasgrehathe slavpaeddynert ol inamBthehegresietrdnsdary base
11 is disk shaped, and is provided with an upper _surface |la, which has an

out si de di anétterS| 3FGRPLAIRANS FAEToFDe P tPaStarahelf uiR2YC CRE2 ower surface
of the ter mnediym3 .S S rted by suction.or the like o he center
portion 38 of thiship e PPAgs F1800Th WHE CANG FnAREF: AbRBReY =
pressing ne 8 ES, - | sk .S - i Vi 1.t oner
surface 12a%it%% %%J]%!grsgggé t%ﬁan J?’Elg%oagg%glgﬁéggﬁe(%%r%g%?ﬂatsﬁgqs+%(¥/\§umnedi um

2; this uppefanar @aﬁh@gtma%re h3ster muakine 1hnshhg fmﬁfpaeﬁi_tkﬁmerand
directions, i.e., the contact and separation 25 directions wth respect to

the master fiaxeogdiasiegldppargtussfpr ®HiAgEn§xRSst HrPheasuk N sl avesdredi um
2 onto the master nedium 43
contact with the master medium to form a conjoined body are
20 provided; wherein, by making the master medium exchangeable
along with each master medium position fixing base, it becomes
unnecessary to position the conjoining apparatus when only the
master medium is to be exchanged, whereby the operational
efficiency in performing the transfer is improved because the

26 time required to exchange the master medium can be shortened,

and the productivity of preformatted slave mediums can thereby
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3 to forma conjoined body therewith. Note that a sheet-formelastic

el ement can be attached to the | ower surface 12a of the upper pressing
menber 12, and the slave nmedium 2 can be pressed via this elastic el enent.
5 Further, a rotational axis portion 11b and a rotational axis portion 12b
are provided protruding fromthe bottom surface of the master fixing base
11 and the uppeimpustate of the upper pressing nenber 12, respectively.
This master fixing base 11 and upper pressing nenber 12 are rotated
integrally by a rofattler,l10cnectsms smwinah ghwwraldayi of meegeetmeditumanst er .
The pressing neans (not shown) is provided with a pressure cylinder, and
the distal epdséfichef prigssbeeersodre hurauidedppbndsa scqrvedetrefnined pressure
| oad to the pressing nenber 12 of the conjoining apparatus 5. Note that
because the &6ApP6RhlAYLUBCHppaArtdtuBast¢E megianaPSitfillca fixintelesns dined
state, the pressure is nmade to act on the rotational axis portion 12b of
the pressPng“henbeRrsEer pRsht 1He Lralhdthier Pranstsst: bperdticoRifEcihBe
performed, initial direct current nagnetization of, the slav meclii umjs 20
ber for med i n RdVERRGH ST PAC I BASFCT FRER VP 1t PORTHAY VEReR GEYELofan anar

recordi ng, orthi n t hg per er%%is lé|ral‘ gigeicnti %r%fiic:r.cethe caa}]s%}eofi E% eeﬁgdi cul ar
recordi ng. Thi S SPEVE - Hedi'im®2o T wht chi Hay 5&&A su%']:%c(f 8t o 'Re°THiti al
magneti zation, is i C e i r jum3 to
forma conj oi ned b%%o#-@%rlgﬁ%%%fzdng?g?ﬁﬁg _rrln\é/gl_talsjg Hgllglg I's ggg?&e%rqrher eto
in the directj:pR0NRRRI bE&INAL af fa MULDL e diifdR o fHitheGha W S um
magneti zation 44 has been applied, or in the perpendicular direction, to

perform tbe rRgpektedtiARSEGastA rdh8Ki Shapedt 1Bgnatdit gl 8684 disngurldium such
as a hard disk, a high density flexible disk, or the like, provided with a

5 magneti c recordiag, porddndfig( af NEgNebsEet ayeiumO s Oier fifrmedt 8i factas,
thereof, is enployed as the slave nedium 2. The magnetic recording portion
t her eof is eibeliereaheagpmtdtd crieworsdend sl pardfornkdtl thasrdyeer looafedeiont o t he
surface ‘thereof, or a magnetic recording layer of thin netallic filmforned
on the surfa&@tiert herkdias Pesorasterachad ¢, Bhesstofaned ods thedhazisind shape
froma hard material . This master nmedium 3 conprises a pliable magnetic

| ayer that h¥3$PeBNArBEMEETEYEXCHARTR YT Sy BASPaTFt B TDHPEE BR iR

f bstrate;  thi face b th fer 15 data beari
urface R WACERCERBSE ARaroF THACTBE P AT e Tt BB BPGUHE 190 bt Tee |~

contact with Ahecreacrding suiase cof ihg.slav g mdium 2, Nas been.dar mod

The face of t'he master posi I'S transfter ta bearing face is

supported on ;the, MRSLEE £ ind 19 sPREE mhiLea? Okt SOBY BELASEL L3R cRefETT C
material, an alloy, alumnum
can be prevented, magnetic transfers exhibiting stable quality
characteristics can be performed, and reliability can be
20 improved.

On the other hand, if a cleaning apparatus for washing the
master medium together with the master fixing base, in which
said master medium is supported, upon the removal of said master
fixing base from the conveyor, together with the above-described

25 prevention of transfer deficiencies by the removal of foreign

matter form the surface of the master medium, the operational
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gl ass, quartz, silicon, nickel, or the like is used to formthe substrate
of the master nedium The uneven pattern can be fornmed by use of a stanping
met hod or the like. The pliable magnetic layer is forned of a magnetic
material by use of a vacuum film 25 form ng neans such as a vacuum
deposition nmethod, a sputtering nethod, an ion platting nethod, or by a

met al pl ati ngffechedsy 45 furdher impsgysadradagiskeytederryaddion gheenev st er
mediumis used in both planar recordi ng and perpendi cul ar recording. In a
case, for ex&RBIEsHiar RALEHD PP divdr PeeEOMEYReR the Behgepeoihedear by
magnetic field applying apparatus (not shown) 5 for applying a transfer
magneti c fieF536?°5n1$rﬁ?qé%rmﬁﬁgnetic field conprises a ring shaped

el ectromagneti ¢ head i%Posed on, both tHg u(ger and | ower §%ges of the

conj oi nedbody, t hat “Ephi4e§Caottansfer & dﬁgﬁﬁfthBVﬁnbﬁﬂbr Ed"pArH lel to
the track.direction n$t§he gane direction fronégatqlthf upper ang | oper 10
sides . The MEGAGEI RS FOFASEPRT PR M har REGLIREA M 510 SPOVREERSD as to
be rotat abl e. . tic field. i rat oyj ded on only
one side of fﬁgggéﬁ%g% éggﬁgagggéﬁP@%%bEgrgaggr% néﬁ%%%ggﬁ% EE% ?%:%s

provi ded on hoklsgde2q0ind e re00 lBafRAMY T YELEET cnd 1A SRIAEHLLN |1 €] d

appl yi ng apparatus 15 use or cases in which perpendicular recording is to

be perfornmed ;caARnEENPRE SR KIACHEAIBYNSE S PlapeBBOSNE i MpgRats of different
polarities disposed in the upper and | ower sides of the conjoining

appar atus 5, depgpeshivedy,chsheraiBdt figadd amshen trRgnatdtwvdenekd bstganer at ed
in the perpendicular direction and 20 applied. If the magnetic field is
appl i ed pfrtisabvhyutro; omleyeanpafdd oase$ irhehsohfEaee corjdhererttheresspod ni ng
apparatus 5 or the magnetic field is rotated to performthe nagnetic
transfer acr@fsthhemantér etadigh ehd the foloye Asdshovwiug rroFitye pushirg
magnetic transfer apparatus 1 can 25 be provided with a cl eaning neans 8 at
t he transfer RFESERFBNCf gt PIresehay 1eanys a@dpshe| epotie e VREH[®BI Hithg

apparatus 5, 46 for subjecting the master nedium 3. to a cleaninﬁ process
directly pred@dfngePhesperomimAcarst 2t hes g foriteot ahsEIePeRGrPheY | the

master nedium 3.can be cleaned directly after .l oading thereof .at the
t ransf er posf%ﬁ&ﬁ?TSC?ﬂ%P%ﬂQﬁﬁ%|%§n§égﬁ%n%‘§ﬁbﬁﬁ F%k |Ef£22%9? lF%Ees an

ul tr asoqu \A@:%rﬂlt@gtk@@@hé%a@t@&%@&dnﬂaﬁ@ﬁ:&\@ §j_aﬂ,let Me&):[u antﬂeagﬁgﬁ‘?ed

position and so as to be novabl e towar away fromthe conj ol ning
apparatus 5. j;Higsudl {fasaunde Washi i heate difivd Bohhe-1S 8RB S8 @he 8S0t,

descri bed above, is a washing head that blows 10 a liquid or a gas that has
been agit at edhey gehkrasodm CotvVidilgakil 088issions caused by contact

deficiencies between the master medium and the slave medium can

be prevented and favorable transfers free of blemishes and the

20 like canbe performed, andeven if the degree of vacuum increases,

there is no excessive increase in the pushing pressure, whereby

a deterioration of the durability of the master medium can be

prevented, and the degree of vacuum can be increased so as to

prevent air from remaining between the contact surfaces.

25 In particular, in the state in which air has been expelled

from the conjoinment space and the degree of vacuum controlled
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or a washing head that blows an ion wind (de-electrified air) or clean air
onto the surface that is to be cleaned. Then, the ultrasound washi ng head
17 is noved over the master nmedium 3 which is supported in the nmaster
fixing base 11 and perfornms 15 the cl eaning operation thereon, while the
upper pressing nmenber 12 is in the open state, after which it is w thdrawn
to the standibefposhéndn.ifFuhiehernstéhenediave amgdiben 21 aean neelicheaned
directly preceding the conj oinnment thereof with the master nedium 3 . The
20 cl eani ng afontjhénsd avred neédi won2otanebe pesktorpedobyrehiedsame eleani ng
means 8 used for cleaning the master nmedium 3, or by a different cleaning
means. The magneine on @idher appgmtdt af the yeapeappue g acdr spefderi ng a
magnetic transfer fromthe sane master nedium3 25 to a plurality of slave
medi uns 2; WHERERPRYT FRR1COTH apds BRI ARRITWART P8 BBsFeTEMEd igmdc¥aBported in
each of a_plurality of master 47 fixing bases 11, and this plurality of
master fiRindeHELBE 12 3% WBTOVRPENE HOIVEAPRSESE. TFRLHCY bef ore bei ng moved
to the transfer position, the pmaster. nedium 3 su Port.ed in the master
xing bace 11 i o LU ty FRE CrBHITING nERREL By o b oA o mt e 5
medi um 3 has been cl eaned by the. cl eaning ans,_ 8, t.he.nmaster, fixing base
11 in which sai lﬁﬁg?g%orﬁé: %Eﬁ%%“?%assueﬁgo??%“c‘jenlstsl%nsvlelélltng THe" Crta"ﬁls%‘er
position by i n r e n jtion
bF 5 si ave miut S B AL S R e pr e kPR S EEe PR
direction or it hey,d0 permendi.cll 8h E&CtdrARbel-StRhE e Ribeet he
pressing nmenber 12 is in the open state wherein there is a gap separating
sai d pregsi ngJRAREE1 }2i @nchd kenABShERg fddddRg iBasenddeot he&sPra@ssbng nenber
12 of the conjoining neans 5 is noved toward the master fixing base 11 and
the master nmediretIcablly tdealstiwanfrediom=pate aneleonj byned dndenbars
predeterm ned pressure by the pressure applying neans . The cl eani ng neans
8 shown in Fiig tie cohjpined dedte cltbarmenfigumasiern fawdirahl 8 feanditdees| ave
medi um 2) immedi ately preceding said conjoinnment of said nmaster nmedium 3
and sl ave nedihgne2sy 20d9perrenthecniifie?f €aFhelfdtAp Rl A§NHRANBTEESWERIe t o
approach the upper and | ower_ sides of the conjoining neans 5, and a
transfer magr?é’t# EPRj BrETES AUppIEcEH™- whil e the conj oi ned body is rotated, in

the dire t5i on subsgﬁnﬁ[ag | y.opposi tegt hatai nsvvhi %E%.t Ee }ilenit i.aclk magnoe%i C
field was“applied, °td ra”r‘})stffhg " ARG €C6r G22%° tHk "MaGRet T P BPR
cor r espondi nQ:l';[(TO etlgﬁt!i{:%'éﬁﬁb% RALL L0 AJ8EO01L0E MBSLE JABILUM hd 0 the
magneti c recordi ng portion
master medium, which is provided as required, changes, the form
of the upper chamber and the lower chamber of the conjoining
apparatus, and the like, does not change, and it is possible
20 to independently control each of the conjoinment pressure and
the degree of vacuum occurring when the magnetic transfer is
to be performed.
In addition, according to the present invention, for cases
in which the pressing surface of the elastic pressing member

256 for pressing against the back surface of the slave medium so

as to conjoin said slave medium with the master medium is formed
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of the slave nedium 2. The transfer magnetic field applied when the
magnetic transfer is perforned is absorbed by the pattern of the protrusion
portions formed by the pliable nagnetic body of the 5 transfer pattern on
the master nmedium 3 conjoined with slave nedium 2, and as a result: in the
case of planar recording, the initial magnetization of this portion is not
inverted, whérneas whevemifdral fpagpetsZatd onioflyt bee gtdndrcpoprbEbhdni s
inverted; in the case of perpendicular recording, the initial 10

magnet i zat i ogcotespdrdipur tpdihe Batrrmy pEdhawhes eais medbun pithiegpressure
magneti zation of the other portions is not inverted, and the nmagnetic data
correspondi ngeEBiree farafbe erongact P or Firmedn dif eheLRed o lReedtai3d s
transferred and recorded on the slave nedium 2. 15 Then, when magnetic
transfer has "BV R TRSP 18 Ipr T fdy 31 ASF TIPSR VENRRE 1rafef Eaf T
irregularity such as forejgn matter becom ng adhered to the surface of the
mast er me%i UM RSy CRF A e AN PR T R FHTSTt CORPPEF LA FRETBFPVHE 1Y ke
occurs, the %on\éggor is rotated ﬁnd a new mas%er {i xirn% bgse 20 11,. having
just been cl &8n&0° FETRAET™ BOFhe 1T disfaF posf t o Rd " PhBR "t fe ext
magnetic transfer._j.s r i jnuat i | . n .
descri bed ab(r)i\%téJ. g?ﬁec%s{egvgﬁlgii %g Azysﬂéaql%%'f%g?h hn‘”’aljis:L e%ﬁqengggdgﬁaﬁ%s't he

transfer posiw%gqebg,otﬂ@e%e%teafamnp%igiic?%li Sk 65080 AGGRKILPIRd L i ts
state fromthe conveyor and exchanged. When the exchange 15 perforned,

the master figirAgibAsSEed be@fcdn WhHR! Badier REBVEGH a4 thd 0V E hRaGaRvE@yOr 6,
and a master fixing base 11 supporting a new master nedium 3 is set

t her ei n. 16ur theprelrofit&@semd rhehgedl i yast ehenetindfiey cagnbe &eused after
bei ng cl eaned by the cleaning neans 7, the exchange is not perfornmed. 5
Further, as tag mhst eelfalxilngybasesbd lindatveklave been renoved fromthe
conveyor 6, the master nediuns 3 supported in each of said renoved naster
fixing bases 11 cafhdle id danedybyfarseapes ainepdrcht ehy frapvifeeddetaaird ng
apparatus. This cl eaning apparatus may be provided instead of the cleaning
neans 7, or POSERE) T Ie pPHVGAHEWSo PRAtEOPRIFERFIFMOL EBRI FRE1TThe

master nediuns 3 can be cleaned by this_ cleaning. ns by, far exanpl e,

bei ng. submer Set FPAEC T4 GeGHE MPGURH TSHI RECERIThP BhSvESr TRG5 THRA o
still bei S rted in thei r ctive er .fixhpag. b nd
agitati néggai#p{%/vgghg]f?rhsuﬁecf %a[:ﬁe%gpfﬁ r%“ngtc:)un Vi bra Pégosr ??egr%n %%du T asound

head, wher eby, the;for&j,gn s e%rogqurlﬂfgale&ag | nSHrtfh%Cngé’JtiFJ'ﬁrﬁﬂfirﬁj;S been

medi um 3 renvved. Alternatively, i qul g by aliquidt
bonbar ded by rin@gasoph i LiraldspBaas Mm@ whhhasounsh iR, Ngshesthe N

at nospheri c washing by ultrasound vibrations
on 10% or less of the entire surface the slave medium, the entire
pushing force required to achieve a contact force between the
20 master medium and the slave medium of 50 N/cm? (5.0 kg/cm?) can
be reduced to 1/10 of the 354 N (35.4 kg) required if the entire
surface is to be pressed for cases in which the slave medium
is a 3.5 inch disk; the thickness, etc., of each load bearing
component becomes smaller, and the apparatus can be made more

25 compact. Further, the magnetic poles occurring in the magnetic

field applying apparatus can be provided adjacent to the contact
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20 froman ultrasound head, a glide cleaning enploying a glide head, an

ul trasound wash perforned after a glide cleaning is carried out, an

i ncinerating wash by the light emtted froman exciner |aser, a plasm

cl eaning, or the like can be enployed. Note that the slave nmedium 2 can be
supported in a holder 25 (not shown) and the slave nmedium 2 can be cl eaned
t oget her wi t Busipde ol §ep mastrempdowesndprle adiayg Pedlwhgnaereby rtdiesf er .
50 According to the current epbodinent: the conveyor 6 is provided with a
plurality of inastettyiad fdiebasakaqa masHE 16 fmi%rb%rétn@ﬁnﬁﬁégl%d a4 nt ai ns
the position of a master medium 3 supported therein; the master nmediumis
sequenti al | yacladnett s Hipld SPEARY ny hredTS e Fmangd anzdnsdiiond ifddns 8, and
noved to the transfer. position, in which the _magnetic transfer is then

per for med;  WAGFLF RPN BHCALEE PR RESTE! ModahPs™i & EREHARGEd aPBREW th ¢ he
magneti c gragﬁfegfnaster fixing base 11, exchanging the master nmediuns 3 is
easy, and’'the SBer%fional 10 efficiency thereof is high, whereby an

| mprovement in produgt] gn %ééér‘éi gc%/o 'Eﬁ %‘%%%EH@%V@H%M'FWE%SUcrh%e G of
transfer deficiencies carl be prevente BY the cl'eani ng of e master medi um
I medi ately l%'ix'axBE_%_tsqa%@‘%ne%ﬁ@?noir{@%@dﬁ?ékts%p%%%tt% AN Sle pENRRIY N9 the

performance of a high quality magnetic 15 transfer. Further, even Tor cases

in which the;pmst eloc82didHRa3 I SoVBsLed Hogehber miiidh tike sarak eendd g
medi um renoved fromthe conveyor 6, the operational efficiency can be

i nproved becausemi s Ma@ldehmBetd Worfsrok MLevred £romidic mAst &nddixi ng
base 11 when the exchange and cl eaning thereof is perfornmed. 20 Next,
anot her éfrbogionent oas adt dohly dfoséhe tpoesentunisnueatdlayneid by hdeexqpitaimed.
Fig. 3 is a perspective view of the main part of a magnetic transfer
appar at us i nrtiheprrpuahd¢@rorsttieehatderdiang tfort hesesr yenthigibsdenent. Fig. 9
is cross-sectional view of the conjoining apparatus according to 25 the
current enmbo@icRERtrinbEePeREECRERA CAPRAF ﬁ@sﬂgl%nﬁﬁéélhed?a&&ieﬁg%ndaﬁ%ﬁ‘t%e
actual dinensions of each of the Eortions shﬁmn therein 51 are of a
iR ;

di fferent rafi®g "Fhel T3Py GhsF &2 aggar dudm 20" EHGH FRUERGE &0
CO | e, BOUREAThE SIATRCD L LA WP LB R A o,
the i nner15pors ir(%gcggeﬁ?@geofa;s dﬁﬂ%@ Jilpe Fﬂ.og'co%tact on only one side can
be prevented, and damage to the edge portions can be prevented,
whereby the durability of the medium can be improved.
More particularly, if the eccentricity between the center
position of the master medium and the center position of the
20 slave medium is less than or equal to 50 um, a highly accurate
transfer can be ensured.
Further, according to the present invention, if the master
medium is adjustably disposed on the outer circumference of the
slave support axis that determines and secures the position of

2b a central aperture of the slave medium, for cases in which the

slave medium is supplied to the slave support axis after the
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for conjoining a slave nmedium 23 and a master nmedium 23 of which the center
positions thereof are in the position matched state; a pressing neans 26
for applying pressure to the conjoining nmeans 25; a deconpressing neans 27
(refer to Fig. 4) for renoving air 10 fromthe interior of the conjoining
means 25 and deconpressing the inner portion thereof; and a magnetic field
appl yi ng appareates P8s ftgrorappl fienga bt eragdetrined faneb @i dvnialsé er oteatiiumgha he

conj oi ni ng apparatus 25. The degree of vacuum which is provided by the
deconpr essi n@afSansi ZBd wi Ehithet tRNteanPos Hi iy appadditis VESSBsoormaxihe
pressure on the slave nmedium 22 and the master medi um 23, which is provided
by the pressiad fédRe 28, sard sddoReeoneFbiixvd iRdeplntierts wosthéonbgr
chanber 31 of the conjoining neans 25 is disk shaped, and has a di sk shaped
upper surf ac€3URE PASEST BefLipyendsR et HaY S MRAGUR B PEF et bee ERBtRRSt er
medi um 23;,. the l.ower surface of the master nedi TSﬁB i S supported on the

center poPti ol af CRi ggu Pers e §8BP31R ¥ %u BFLYHE 49 KES The upper
chanber 32 i i_.sk shaped,, and_has a.di sk shaped, |l ower surface 32a that is
| arger than ts%og:a%ﬁto g‘ra @3? Aheter forg R&SY a%eeﬁnugndi’”ﬁ?ﬁ]g%e 5E%}ﬁ%értedi§msh%ped

elastic ol emefacdd 1.5 ALIAEARM L0, LIV R, | QYR SHI{AGR J20h At g BLave

medi um 22 i s supported on r surface of IS she ped

elastic el emyit 424urdB¢ tUPPRE LhRBPE-32 iios FPVRRI Sa fbANe¥RES io(fla!fhe
direction so as to be separated and brought into contact with the [ower

chamber 31, anGtes i¥VingefhSQREStdg eSS then Shavea sedhwa1321ent oyt he
master medium 23 5 to forma conjoined body. Note that the slave nedi um 22
can al so1be set iappyecrdra mMSteemhetdi thand3e rAff fipsandlyi Poat hediadrgehid ange
portion 31b is provided on the outer circunference of the | ower chanber 31,
and a downwarrdieg ppoétigh rgief basgei gordfi dhe 32lave mpdduindegkon itnketbart er 10
circunference of the upper chanber 32. The di aneter of the outer

ci rcunf er ent i%alSlayef AEB1WR iheupbange poreiioniedef the upper chanmber 32
is smaller than the diameter of the inner circunferential surface of the
flange portion 31bFBFth%ler [HRELLERAABENCS P iR Hee T Patid pOVESBALBRb of

t he upper charéber 3§ blS IS ggovi ded sp as .to be inserht able into the inner
ci rcunt er enc& S°HE 6P Y HE S PArfyBpoPT 18h " EHOBF k fre HPEWET  tHaRBE! 33" (t he

size rel ei%l O%fb%é\lﬁgﬁg%éy%\r %\%ﬁﬁ%%' cyne tfhlea%ggtggrr&eicﬁrﬁ% g?grp?btgcd{eedv%gs d% hé

Further, a seal I's an rrng, 1s1ns aroun

outer circunfereace,f;dike &4 apge 1RQLtd Qi 32h, of t nge 20 Uppst mg@gﬁl(t)&g hl?’g

and when the upper ‘chanber 32 1s noved toward the [ower chanber

seal el ement ¢33 gli dabkyrrontactisyt Bedi RhEE Livigunhesease sWdacac9f the
fl ange portion 31b of the | ower cl%lanber 31, serving to seal off the

surfaces in the di [éctpositsidhshantidsd by grarvabkelalioagthiath ofie tthemgondmct and
25 separation directions (the axial direction), thereby hernetically
seal i ng t he syfatkewvitdnisferhpattiar ioor tiod nestthrthediBgh, the base setting

20 occurring in the position matching of the master medium becomes
simple and the operation of adjusting the position by use of
the measuring microscope becomes easier.

Further, by providing the magnetic transfer apparatus with
a first base plate on the master medium side, a second base plate
26 on the slave medium side, a slave support axis for determining

and maintaining the position of the central aperture of the slave
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| ower chanber 31 an the upper chanber 32. The seal elenment 33 can al so be
installed o the | ower chanber 31. The upper chanber 32 and the | ower
chanber 31 are provided so as to be novable in the aforenentioned axi al
direction when 5 in the state wherein the interior portion of said upper
chanber 32 and | ower portion 31 is hernetically sealed by the seal elenent
33. Further, ndfEvrer et eahdyteeaupgost anenber engucedievessifiddg 1jei ght  of
t he conjoi ned body fornmed by the master medium 23 and the sl ave medi um 22
changes due t¥@sti@Ageinnthhext hi chmessiams ofditdposedasti thel@ment 24.

Rot ati onal axes 31c and 32c_are provided protruding fromthe bottom surface
of the | ower THEBERTSRCANYE tiHhe tsdpveusrpRer ofaxtilse tpperbatramsercr3Bed Thi s

| ower chanber 31 and upper chanber 32 are connected to a rotational

mechani sm andi9t4t e F‘ﬁ’ér%‘bﬁi“rﬁeéQ’ BAtriegridie usisPeckive heantean air

expel i ng 5outloestit27a off %he decon‘g‘r essi n% means_27 i s opened at a position
more i nward tHan TRESfIahye P AEFET BRA3YB A tifeStaes BRAHT BeEPBRS eafds nor e

outer than t st er di 23 in the radial direction, in the upper
surface 20 B%S].dhr%ntngfgpg‘gh%#r?e lei’fbmégﬂﬁéi:‘f e 36 IR §23i e evgreilZeAg out | et
27a is formed wt hi e h r. 31, and . leads_tq the exterio

t hrough the rotati %ﬁaﬁﬁaiégg\%%ra%fa%fcfs Farade Scooﬁﬁ%é’tlgetagtécb%L%m punp
(not shown) .3y rthev | Sirgn; of & IS i neans. 27, the
hernetically seal ed s%gjg% ?Sn(af (l)rgrr%%ﬁc{ovyeta%/ﬁ%%p%}%re%gﬁgéggg *%%lar% T ﬁ%e ower
chamber 31 camdedingrineididtiloh 5 BREAELEs AlBadufleRhesoal c YaF HURLAL, $O- 100
Pa. 54 As shown in Fig. 3, the pressing neans 26 is provided wt

pressuri 2i0ng apelrianden 34n lenddsie ydpstabrmnd B ukBeopushmd 04,354t her eof
applies a predeterm ned pressure |load to the upper chanber 32 019 t he

conj oi ni ng apparatsgspeseor Ndte ltikkat. because 5 the conjoi ning apparatus 25 is
rotated while in the state in which pressure is being applied thereto, the
rotational axis poFefekeB2@csorthegupperheiparibent pomtéroncd? waepr tivé ded
with a receiving menber 36 so as to facilitate the operational effect of
the applied 6@@8?6%‘?@1’%% aggnthoIslavetrrdigEyhere diearacouhr e pradsthe i s
made independc%nt.oagd IS %)(F)gftrol led to the optimal value so that the
pressure fromtHCS"BReReWY & U ThGT Hednss 26 tateduses e dsarstng

conj oi n t - t he. er ium 23 and the salve nedium 22
Conj o nr PSSR E stueen e Skar R 23 and. LD s2Lve TR
performed, amdinihbal &2 yiRgReL 2ahion, ofc e pslaxe. ediun2a Ls perd or med
to magnetize the siave nedium 22 in the planar track direction°for tases in

W_hi ch _p| anar tﬂﬁCﬂéﬁ&@@dn@_oh@n@,e cﬁe‘:fq@r_ 1su§@dbé.€hée!ﬁet9§rn%%%ircrwé@f
direction for cases in which a perpendicular recording Is to be perl%mor med.

This slave nmediduhh@2 liavet hedi ) oot nes iwi the thefBshel IBAYMR3, s and a
transfer magnetic field is applied in the direction substantially the
opposi te of tthgt comieiieshbelg imirdtakomsigretrient normhas beernpeséarred, or
in the perpendicular direction to performthe nmagnetic transfer.
200 between the rotating side and the pressurized side, and the

master medium and the slave medium forming the conjoined body

can be rotated as an integral unit, whereby an accurate magnetic

transfer can be performed, and as there is no deformation of

the apparatus due to repetitive operation, the durability

26 thereof is improved.

Still further, if the substrate that supports the slave
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25 A di sk shaped recordi ng nedium such as a hard disk or a flexible disk
havi ng a nagnetic recording portion (a nagnetic 55 | ayer) formed on one
or both surfaces thereof is enployed as the slave nmedium 22. The magnetic
recording portion consists of a magnetic recording |ayer that has been
coated onto the surface thereof, or a magnetic recording |ayer of thin
metallic 5 finlechifhor apd dsrdrne nedr the epddiarieal thireld Ski s hapetedets whd or med
of a hard material is enployed as the master nedium 23 . This master nedi um
23 conpri ses maspkeratbddiumgpetse olfay grostihabnhag needandeat echeovperatimrcr o
uneven pattern forned on the surface of a substrate; this surface becones
t he 10 transffer Hatchibeathagespetatee orennhiradrsitéonparfsberh gdtet mastarhat i s
to be brought into close contact with the recording surface of the slave
medi um 22 hageséen et (FBE. s e Mgdéunfcarh®enayrll fedi upRP 3nopposiate t hi s
transfer data bearing face is the surface which is supported by vacuum
adsor pti oR offeEREtEEweFaRHER RN 1B 3af ficigpttiNePPELPEYS S, a ceramic
material, an alloy, alumnu | ass,_ quartz, silican, nickel, or the like
is used to formthe substP&f Fg¥“¥ﬁng§9Fe?Fﬁgﬁ?&WﬁyéNG%he uneven pattern

be f db f t i t hod .th i ke, The . pliable 20
ﬁ:gneSico[gser ?su g?ﬁ%%%bﬁs:gﬁ%gﬁ%gﬁgiﬁéF%%ﬁﬁge% uﬁggqgf%égvggﬁﬁﬁ?Thyer

fagn. e o, ' Thod
on' bl ati ng. R5Ehod: ey o N TR AR 8h o, BPUSE RPARIART,
i dentical type of pRgiel MRl E%éﬁaﬂ&?&’révf&r@%f‘tgé%Q%E]gﬁﬁfx% Q%?Qré‘ﬂ%

per pendi cul ar recording. 25 The elastic elenent 29 is forned an el astic

material 1on od$knShaperriy SWPRALLBEr AhE MdRREs £ Chadhale s33¢ and 56
connects to and presses agai nst the back surface (upper surface) of the

sl ave nmedi umidZenfsohp the elastic material used to formthe elastic

el ement 24, a silicon rubber, a polyurethane rubber, a fluorine rubber,

1, 3- but adi ene rubbBiguiefl by & pegspdariont Hitwadenbe kjaimubbetiornbf orhe ubber
or other common rubber, or a foamresin such as sponge rubber or the |ike
can be used ttyenefer. sFate cfs@smpanehl ¢ Einedgr peRaYatiyf acsording to
performed, the magnetic field applying apparatus 28 for applying an initial
magneti c fi el@C&RETacPPatstEt ﬁégﬁé@iﬁr?§%ﬂﬁj%&HﬁﬁFF%%s, for 10 exanple, a

ring shaped el ectrqQmagnetjc head di sposed on_both the upper. and | ower sides
of the cgﬁjoined bgﬂ99ﬁ?o i‘fed ®FORSEITOre S8, VAl ¢ ﬁh§gﬁjﬁéﬁl§% ext endi ng

in the radiaE'dgE%%tion of the slave nmedium 22, around which a coil 39 has

been wound, a appPFés a transfer magnetic field, which is generated in 15

the direction paraklgh, 4@ 108 LEACK A FRELIOR of Bnl MR iSPBrtion of the
transfer state of a magnetic transfer apparatus according to
yet another embodiment of the present invention,

20 Figure 6 is an exploded view of a conjoining apparatus,
Figures 7A and 7B are plan views of an elastic pressing
member and a master medium, respectively, according to still

yet another embodiment according to the present invention,
Figure 8 is a perspective view of the main portion of the
25 transfer state of a magnetic transfer apparatus according to

yet another embodiment of the present invention,
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direction fromboth the upper and | ower sides of the conjoined body. The
conjoi ning apparatus 25 is rotated and the transfer nagnetic field is
applied across the entire surface of the slave nedium 22 and the naster
medi um 23. The magnetic field applying 20 neans 28 can al so be provided so
as to be rotatable. The magnetic field applying neans 28 can al so be

di sposed on only oneysicd® iof athleipdodediiewgo afhar lad U= 25howen icahiderea

per manent magnet apparatus di sposed on one or both sides of the conjoining
apparatus 258,25 Further, for cases in which a perpendicular recording is
to be perfornmed, the nmagnetic field applying apparatus 28 57 conpri ses

el ectromagnet s or PpeywenéAtismaghervsingf 141 w$eradningpereentlias tdi bposeah i n t he
upper and | ower sides of the conjoining apparatus 25, respectively, wherein
t he transfer thegRebter fRetidiic®sgenerated in the perpendicul ar direction and
5 applied_ If the magnetic field applying apparatus 28 is of the type that
appl i es a®magnet | cFW‘éq%lfLolsoﬁlFSFrépﬁﬁhV%ﬁ”@f” ¢héhe pFidcROT e €6nF ni ng
apparatus 5 or the magnetic field is noved t Eerformthe magn tic transfer
across the effEPPEES® of P ife urt BRGNS FH@nTAGheTPRATT A% PEFORPHRT diis 20
is an appar at errﬁgtr rgrn%mgog%gneéiocf %%aensfer fro.mth%.sarre mast er

s.for
medi um 23 tosgl%ﬁu?(% i?y ot 'sIFAve “Hed: unk F?%‘?I?tt ngeﬁloéflof]i’ons of the

mast er medi um 23 aggglhthelgli%sg icgogggﬁgﬁ%i%ﬂa g{;leelvgggcahﬁg%r?él‘lg\lllie gpgl?%]geeﬁ_d in

t he | ower chanber and the upper c e respe whi | e

the upper chambgara8dsand ¢he davueinchashale, 31 are in the open state, that
is, the state in which there is a separation therebetween, a slave nedium

22, whichohas beenrsgbjettead 4 @caBmbid dzbwiBgnRetd aabb@ni ddint Beo PtaRAr
direction or in the perpendicular direction in advance, is 20 positioned

wherein the et eseposiddrstieeahei sodiaticihed fande sedsteaf edivhj ch t he
pressing neans 26 is driven and the upper chanmber 32 is noved toward the

| ower chanmber 31. Fhamge tlHeisealscB8matic lpd anppeew cifapbexst3 skddabl in
contacts the inner circunference surface of the flange portion 31b of 25
the flange pdéhei 6t28e, Poker disy thReadpagiendmt thethatresdgridvetthesacf he
chanbers 31 and 32_hol di n% the master pedium 23 and the sl ave 58 medi um
22 is hernetical | yFs@&%ed> BRfDPENERRTEF RGP nBHRYIAD22 BFtF ¥ h&eAasT el medi um
23 are irrgtr’th hl|%ressuri zed stat g TRans, el S%f'ﬂi r from

Che-hor mipi o4t Fy: o BHCERANE" S5oHu T BTGRP 2 eRT o SR RSl t or
predetermned 5 degyge Of) vaguUM NAS _REEP: ORIAINIGS LB € hepLof &F said
an embodiment of a magnetic transfer apparatus prior to the
conjoined state,
Figure 17 is a plan view of a master medium according to
20 another embodiment of the present invention,
Figure 18 is a cross-sectional drawing of the main part
of another embodiment of a magnetic transfer apparatus prior
to the conjoined state,
Figure 19 is a schematic cross-sectional view of a magnetic

26 transfer apparatus implementing yet another magnetic transfer

method according to the present invention,
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hernmetically seal ed space, the upper chanber is further |owered towards the
| ower chanber. Pressure is applied by the pressing neans 26, the back
surface of the slave nedium 22 is pressed agai nst by the el astic el ement
24, and the slave nedium 22 and 10 the master medi um 23 are conjoi ned under
a predeterm ned conjoi ning pressure. Then, the upper and | ower magnetic
field applyi ng apphi@itses 128 g &n whele of @ heppreaatlie thas euipem andi dower
faces of the conjoining neans 25, and a transfer magnetic field is 15
appl i ed, whill®,the conjoining apparatus 25 is being rotated, in the
direction substantially the opposite of that in which the initial

magneti zati on was Bppiiedl waer elnpstsheeptijgoedl ovisat p&r hhe gralespendi o to
the transfer pattern of the naster medium 23 is transferred and recorded on
t he magneti c & 8@erdirhg PRPdet sRPaTathe MAVAVEe Aediler 2botieentansfar
magnetic field applied when the magnetic transfer is performed is absorbed
by the paPtemFesfipHel pFeR ruinghepore Fimist FoarearBY e hed giltamcesRBgnet i ¢
body of the transfer pattern on master medi um 3 conjoined with slave nedi um
25 22, and as"¥®P&LB't: in the case of planar recording, the initial

magneti zation of this portion is not inverted, wh rggs t@gt59 liQitiaI
magnet i zation of thEIBtHEr port i BRSSPI OFn iR Tade Ogpt base

per pendi cul ar_,recordi.n the initial etization .S I, LS

i nverted, mhé%ggg ?ﬁg %@ﬁté%ass%g ngg?za ?%?’@?”f eag%ﬁégggﬁgg{gﬁggié not

i nverted, ang, e ;BRIAGICHAL 8D CRLLESRONY Nl BRodd ANsTer atLern
formed on the master nedium 23 1s transferred and recorded on the slave
medi um 230 AgaQidhRgiheedtBrLuUrrent enbodi ment,: because the | ower chanber
31 and the upper chanber 32 are first brought together and the interior
portion therebetweenghes et ieab |l ylsaealied, oanthe Ghasheri mé®iun0ro fPEL L HH
thereof is then deconpressed to a predeterm ned degree of vacuum and the
remai ni ng ai r22expekll ed therefromwhile in the hernetically seal ed state,
after which a predeterm ned pressure is applied independently so as to
conj oi n the nast er Fhgefeud23sand aiemagligveraphumi22he t bt ats opeaj basainent
of the master and /sl ave nedi uns can be inproved by conjoining said naster
and sl ave nedil@keatndntbptRifesiaggFeRs bfaiRc WHCANATPreEsUrded WhéFReby t he
transfer geficiencies acconpanyi ng cont act deficiencies can be prevented
and a fav8r a8 ragREPT "% PBr THPHE WeF P of Hed ° 28 NSO Y EE 4ndt her
enbodi nent aqﬁggdin o% the npr.esent invention wll be explained. Fig. 51is

a perspective Vi 6W OF h%nﬁ%lﬁoﬁdrtion of a magnetic transfer apparatus in

the transfer state accgrsiii®rtidnaBrerRedbmHRr@Dh ERSoRIMSEFY | nventi on.

Fig. 6 is an exploded perspective view of a conjoining apparatus, 25 and
Fig. 7 is a plan vhgewpla@dit €l 2k r&f &S NErBRARREN BN B dRSREsAREI UM

accordi ng an enbodi nent of the present invention. 60
invention will be explained with reference to the attached
20 drawings. Fig. 1 is a schematic drawing of the magnetic transfer
apparatus according to an embodiment of the present invention.
The magnetic transfer apparatus 1 shown in Fig. 1
comprises: a lower master fixing base 11 for supporting a master
medium 3, which bears a data signal; a conjoining apparatus 5

25 that is provided with an upper pressing member 12 for pressing

the slave medium 2, of which the center position thereof is in
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Note that each of said drawings is a nodel draw ng; the thickness and other
actual dinensions of the portions shown therein are of a different ratio.
The magnetic transfer apparatus 40 shown in Fig. 5 5 conprises: a | ower
pressure contact nenber 48 and an upper pressure contact mnenber 49; wherein
a master medium 43 and a slave nmedium 42 and an el astic pressing nenber 49
are di sposed the pdies didnerd ©FhRDEtdeNS hatihde hayert iy esSHFE opbatioeMber
48 and the upper pressure contact nenber 49 as shown in Fig. 10 6;a

conj oi ni ng nmEars rébe P¥ Vg Ak freenpBéchimgh the mester mpoRium Opsataetseof and
conj oi ning said master medium 99 and sl ave nedi um 48; a pressure applying
appar at us 46 shan apptyr ngedin@ssSute faorrd ke coanpohad rigodppar abusedds @nd a
magnetic field applying apparatus 47 for applying a transfer magnetic field
whil e 15 rot athiiry {bsemonjdeidnivhgh appanatlustdf Waehea fragimat besesahbfer is
to be performed, an initial nmagnetization of the slave nmedium42 is

per f or med5i n fadvanaeebyiabit yongnanthqinlvalaldicveef reagtentfixengagnets ze t he
slave medium 42 in the planar track direction for cases in which planar 20
recordi ng is totbe pertoiaredosahion aHed pekerididciPars di rfeat r8ROYHRI cases
in which a perpendicular recording is to_be perfornmed. This slave pedi um 42
i s then conj dio¥ed i PAttHe thedt SPCABEP WANEESdana BNE rHEFSTr MEgHB Pec fi el d

i lied in the directi bstantial ly th ite of that in which th

nithal directPPSIERRr Ght® MRGHEL: 24F1OR TARC Hden’ BRFROFed'® GPOPREIRe
di cul ar_ dj recti f it 61 A d]

Chapea. r ecor ity Rk DRPRUAR e AURGPE: drabiares e o rsaree faltds o

magnet | ¢ 10eCAdlAg PO LbBiy{ Ay FRGAELES YR kohgbiReh O RpRARa0ks B0t Ing

surfaces thereof, a central aperture 42a has been opened is

enpl oyed as th@agha¥ecor M@t Wpridin T&"ﬁaaﬂ?@ﬁ%t'(ﬁoEEQI%xﬂ'l)ngfoQO'éb?@g?iﬁ@nSl sts
of a magnetic recording |ayer that %as been coated onto the surface

t hereof, or a mRghetie fesend didghkayenj@inddivddyetallé crdidtnicortaed on t he
surface thereof. A disk shaped medium fornmed of a hard material on which 10
a central aperdnjrgnddg amsalmesrs épened i s enployed as the master nedi um 43.
This master nmedium 43 conprises a pliable magnetic |ayer that covers a

m cro uneven patteEackaantgrorediven 3ursf peel bfonedahdmadnsainpfisinsapidce i s

the transfer data beari ng,surface 43b on which the transfer pattern that is
to be brd@®ghtPasittdcrsvwitbie et AeELar t it Y Pessr 4t nprlir g€ BRSERE sl ave

medi um 42 has_been formed.. The face of the nmaster nedi um 43 osite this
transfer data ‘BEad H@S?%gé PEC {HhEnsTT &E’et%icc?ﬁvfeé'%u%pg’lp?aoﬁ%gm@ﬁ Btim

adsor ption Onmetcpleurr! va%rtg%%sg)ycrh%nré%gt,)etrheélﬁaster fixing base 11 as a whole

is exchanged from the conveyor 6.
The conveyor 6 (an index table) is supported on a
20 rotational axis 14 located at the center position of a disk shaped
table 13. The table 13 comprises three master fixing base 11
support portions 15, and is moved between a transfer position,
an exchange position, and a cleaning position by a rotational
drive means (not shown). Note that the number of support portions
25 15 provided on the conveyor 6 is not limited to being of three

locations.
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A synthetic resin, a ceram ¢ material, an alloy, alum num 20 glass,

quartz, silicon, nickel, or the like is used to formthe substrate of the
mast er nedi um 43. The uneven pattern can be fornmed by use of a stanping
method or the like. This pliable nmagnetic |ayer is forned of a nagnetic
material by use of a vacuum |l ayer form ng neans such as a vacuum deposition
met hod, a 25 sputt®d rRQcaBtihgdnearis i DR rpratieddatretHiod.fo@embyt fortert al

pl ati ng nmethod, etc. A substantially identical type of nmaster nedi um 62

43 i s used i plbethnglmzdrt ibecosmdnigeandn pel perwdivad| asshaephdaigl 6 Hor t he
case in which the transfer data is a servo signal, a servo pattern P (a
transfer patbéprings foquwetorrm gasr owicegianbeextagndingdftryoni tfesaent er at
equal intervals in a substantially 5 radial pattern (slightly curved in the
drawi ng), asvshoahi¢ms Fiogto7Bie Fhefper vifonsasterhissligar Yo that tkganiPgare t he
portions that are required to be brought into contact with the slave nmedi um
42, and the magAst T cPyEtarEsnther eEspoiddl w§erative Ferthe paster mmgulijup
transferred and recorded onto the slave nmedium 42 by the 10 magnetic
transfer. Thé &FBEPFEedridssPRgmaehberf 4dngsbeeenkl dietakagl 5ot d"GHisceri al
in a disk shape, is suggorted,on t he up er,Fressure contact nenber_99, and
connects to afd-pF 3§88 3G AW 1PRe duF oty PaFpeTeShPratEdndie he

sl ave nedi um gZ.. The %orrplof %he. 15 pressi nxgvsurrf ce é4a}t orf t he el astic
pressi ng menBSFTAO°Fn&Y T FE BT B ShgHE TRT S EonE A&l tH Pher BXHK s ur f ace
of the slave fedidimidf naS SN L hd LY cntAul dadll 0¥ iled WL dRRrieast on
and protrusion portions for pressing mainly agalnst the portions that
correspong ta tRecsefyH: Rl 1BaRifY ddie sRahehe BdidiNA3na20p1Ies RIESSI NG
surface 44a conprises an inner ring portion 50 on the inner circunference
thereof, an auhewihrdnNgdPAldcRRisle@naihne QUEEE16AA CaHT araREechberead, and a
plurality of radial portions 42 corresponding to the servo pattern P of the
mast er nedi usuéapeciMithg rdsrdrnediun 39 Pof theas 5 andch heotit €nimgng 25
portion 51, which is formed as the pressing protrusion portion that

cont act s the isl pgefamtidims4? . wektherotées, por LPdnkiduicl eaf B3R staam, faar ned as
depression portions 53 (which can be devoid of substance and open cl ear
through to tlKgYbatk Biavaeero thrl g faee, cobe- i 88 BPOriMIRt @i €AY t¥rdds| ave
medi um 42_ The elastic material used to formthe elastic pressing 5 nenber
44 must &Rhi B EECBegt e OMASITEEE PP Y whver ei n the pressing surface area

does not increase gcessivgl . when _pre sure 'iska Iiee ) II;{?rieS speci ically,
a silicon rubber, rg%&aﬁﬁfet%éﬁélgrﬂgﬁeeﬁ, a° 1067 T HE TUubBer 1P 2 Hi i ene
rubber, Tefl of cbr £91$H8LEH 1AL RL K)nt HRBETs aX! D 1 6P rOf e
than that of the master medium 3; the lower surface of the master
medium 3 is supported by suction or the like on the center portion
20 of this upper surface 1la. In the same manner, the upper pressing
member 12 is also disk shaped, and is provided with a lower
surface 12a, which is larger than the outside diameter of the
slave medium 2; this upper pressing member 12 is movable in the
upper and lower directions, i.e., the contact and separation
256 directions with respect to the master fixing base 11, and is

provided so as to press the slave medium 2 onto the master medium
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10 common rubbers, or a foamresin such as sponge rubber or the |ike can be
used therefor. The | ower pressure contact nenber 48 of the conjoining
apparatus 45 is provided with a circular adsorption surface 48a
corresponding to the size of the master nmedium 43; the surface 15 thereof
has been finished to be flat. This adsorption surface 98a is a surface on
whi ch a subsBahpi &bty aiidngoingddhegiertdedeplitihal Fete dthaguet sbeepofamm have
been opened (a porous surface can al so be used). AIthou%h not shown in the
drawi ng, theséastiteidremgotesambe eorardedeto Hynealavry ispaiefani¥al of ddi ng
from20 the interior to the exterior of the |ower pressure contact nenber
48 to a vacudRPSHALTipanpetertt 18r AU ERS tHeVeuReH b Pofe Lot Fee Bttt om
surface of the master medium 43 brought into close contact with the

adsor ption sirfatkiagalastiracdGRfatisor bed, and the flatness of said naster
medi um 43_is favorably corrected 25 along the surface of the dso tion
surface 48a. The uppe qeﬁr’egsﬁ?%a'i:]d’rﬁ gc?x r%oerrtlg§ ?gbparrbqnadéa 3l

support surface_64

out er forn1ofxﬁﬁéqrt105a£bar20&%bg %o rﬁél g£§ E%' {Eﬁ@gurﬂ4 The

ower pressure COﬂ per pressure

contact menbere 49, Is Qi §kf arFelgg sé‘rﬂwhﬁg MGF%&%%%E%C&?%@ %ér?t)er 49

is novable in't e aX|aI tron; erein € upper pressure act

menber 49 is %gggng%émrsq@ar ALLO0-Of v ANt 3ht s dhd SGLH G xRy, tbgs@rﬁssure
appl yi ng apparatus 46, and thé [ower pressure contact neans 38 and the

upper pressuz@dGHaach r SPAYy déhite1 Deodahlait BHA nRe@ss ULy Bt coPi@rdn at a
predeterm ned pressure . The | ower pressure contact 10 nenber 98 and the

upper preesumectant aat (mRMRIOWD9 ateips adgdedivi thamsfdange portion 48b and
a flange portion 49b on the respective outer circunferences thereof, and
when the cl osi ng opes preening meenbe(nperdlorwmdi s phevitiedgetpa prossu8b and a
flange portion 49b of the |ower pressure contact nmenber 48 and the upper 15
pressure contadingenbendthepistehehdnihehe nbssseby tethenans 8PP bt | on
thereof is maintained in a hernetically sealed state. A pin 98c for

coupl i ng wit # PRedeesiRidlehpere s 1284 %&hﬁzﬁr%ﬁ’rs%r}%mﬁ’ﬁg?%rmﬂ@&ﬁ‘rﬁ 43 and
the sl ave nedi um 42, and determ ning the 3}5| i ons th eof resgectlvely i's

e

provi ded at fﬁ@38éﬁfﬁ? P %R - of °th FCSPEES COACALE “Hermber  48.
The posiykon o r%d' 2 ?%Eéé on$124 f@;;%&a sctar{reesgwgm%@g{preer 44 is

mat ched t0 tﬁgpa05| Pon of € Servo e nast er um 43 and

supported in mhﬁaﬁ@ttgm BRSHE! 2 asctl%slba&llés;g péld':h POt Ol BYe BEBLHANI SM

(not shown) t I's provided on the 25 support surface 49a of the upper
pressure nmenbempLR%. 1Further, the | ower pressure nmenber 48 and the upper
pressure nenber 49

When the magnetic transfer operation is to be performed,

initial direct current magnetization of the slave medium is

20 performed in advance in the planar track direction, in the case

of planar recording, or in the perpendicular direction, in the

case of perpendicular recording. This slave medium 2, which has

been subjected to the initial magnetization, is brought into

close contact with the master medium 3 to form a conjoined body,

25 and a transfer magnetic field is applied thereto in the direction

opposite that in which the initial direct current magnetization
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65 are connected to a rotational nechani sm (not shown) and rotated
thereby as an integral unit. As shown in Fig. 5, the pressure applying
means 46 is provided with a pressurizing cylinder 54, and the distal end 5
of the push rod 55 thereof applies a predeterm ned pushing pressure load to
t he upper pressure nenber 49 of the conjoining apparatus 45. The pushing
force is set habdseth appl el contiacths pdraeadaredar sidrehaton heoppsihiaron f or ce
fromthis pressure applying neans 96 results in a conjoi nnent pressure
bet ween the ibemua¢metiedinamsg8rand the salve nedium42 in the vicinity of
the servo pattern Pis of the optimal value of 0.01-50 NcnR2 (1-5.0 kg/cnR)
Not e that becausdisheheorfaiaunediapacaddsg4Bdismrsotcdt adawsiridedisk t he
pressurized state, the center axis portion 49c of the upper chanber
pressure meniehigh fenpirtovifded ¢ s kecd FPAgLike nemseridsd wethsito
facilitate the operational effect of the applied pressure. For cases in
whi ch pIaﬁar”?@ESFH?rEFQQ¥QH§gb€°5E%?%rﬁb&mgpﬁélﬁa lﬂCOPiQP@ 2pp?3king

apparatus 47 for a ing an initial netization netic field and a
transfer maghéfFe tﬁ%égled’fgolﬁ SHBTICYES, a?%lh CeX Pt é‘e éu ifg Ti‘ﬁa’ﬁ%‘%f‘etlc
el ectromagnetic head di sQosed on bath th e, @per ower

des

conj oi ned body “8ha"Whi% oﬁ lgnptfhe{fe(? d* Wi Th c%f“eag§§tlc ec}?rﬁlégg f)'E‘g;;yaepr 57
extending in di o] I 2 o] ich a
coil 59 has Bcrggﬁ \a%%n% Jé;%%bl ?régé aé}{br aS?fs é?egg}g‘#e%% fr e%dﬂg‘%ﬁg\%ﬂl chis
generated i nrtegerémgcuﬁ} Rar @khﬁlmé@afﬂ% te @kaghﬁé?&tdnthe' Qulhg.sane
direction fromboth the ‘upper and | ower sides of the conjoined body.
The conj epni Rgeapparatus 45 i s rotated and the transfer magnetic field is
applied across the entire surface of the slave nedium 42 and the naster
medi um 43. The magned iz stieel gedippd Bi Dy TEaRSl 44 Lallsabsa dleady @vbsled so 5
as to be rotatable. The magnetic field applying neans 47 can al so be

di sposed on daky ngrerdiede Tfi st hes conpednimd appalatas dbiakore nagndsia

per manent magnet apparatus di sposed on one or both sides of the conjoining
appar at us 95.1aFgrt Heat Hasr beasekoimednhiveh periserdheevenr nedderdi fFnasd to 10
be performed, the magnetic field apply apparatus 47 conprises

el ect rorragnet°§ ‘btPe BEERBRR L ?rﬁt;}ﬁé?%a’iﬁ Hgﬁ SUEABCPASKOPES dNUFEPRBIEF i n t he

d f th t | wh
the tr andPer S %?e%lr?q S T2 guhatueDe PR Vinrsher phatell dnali 12cid on and
applied. If g e?ééu Cclfo's%' S ARRLYLIG, BRI AT, L. PLed B8 dype ¢ hat
applies a magneti portion o SUTT. e Conj oi ni ng

apparatus 95 Qi vfehxﬁe&r}?\%‘%t 'hgsf]!)@érg fo%m%ﬁve@hé GaRerberiid ke sTRINGLA Cum
transfer across the entirety of the surface.

3 opposite this transfer data bearing face is supported on the
master fixing base 11.

20 A synthetic resin, a ceramicmaterial, an alloy, aluminumn,
glass, quartz, silicon, nickel, or the like is used to form the
substrate of the master medium. The uneven pattern can be formed
by use of a stamping method or the like. The pliable magnetic
layer is formed of a magnetic material by use of a vacuum film

25 forming means such as a vacuum deposition method, a sputtering

method, an ion platting method, or by a metal plating method,

45



The magnetic transfer apparatus 40 is an apparatus for 20 performng a
magnetic transfer fromthe sanme master nedium 43 to a plurality of slave
medi unms 42: first, the center position of each of the master nedium 43 and
the elastic pressing nenber 44 are matched to the that of the | ower
pressure contact nmenber 48 and the upper pressure contact nenber 49,
respectivel y,etichen 2bbsteentpatltigr hidposiddlonypef ofacdstofr treelinmst erusmdli um 93
and the elastic pressing nenber 49 are matched, and the naster medi um 67
43 and the eliasbiothppéssingaverdéngdandredpeindibylaherdawsiingr.essur e
contact nenber 48 and the upper pressure contact nenber 49, respectively;
then, while the | ohera pesssufer commede , nerydyl A8 praadat heeagneengpi essur e
contact nenber 49 are in the open state, 5 that is, the state in which
there is a s&Faparfomaheted@pgeehic dislaPriwdrdmRP2rafke chHashodeh
subjected to an initial nmagnetization in_one of either the planar djirection
or the pePperfditcaPaf YT SctFansfor ARraRELS Fieisbert FBrPerd‘-t\M?ér BRANehEC center

position thereof is nmatched and se r which the 1 ressin ans
P ar i ven and e SpBer freeciins Rhamt S16oF ORI (oREPY TrRESESIeT
pressure nenher .4 erfor the cl,osi erati.an; Jcastl pressing

th
menber 44 is rtcljlutb etu?lg roa%%n gt Svlmd O{%%ce egcon lance’éj][()) O%{ he S medl um

42, sherein the ALGELUShom AN 190, (LG RUShLAg,sUL] 266 t&Q@&eof

presses 15 the sl’ave ne |nst e proximty of the servo
pattern P to £0Rj-QiBythe RSkShe r@f&'é@@l@% ﬂ%’m thenskaye, I ymy42owedhen,

the upper and | ower nagnetic field applying apparatuses 47 are made to

approach 1 t hs itde@ . UpRefka it ilcomed1 f AGES, 10l 4R @Rk Qdh 1 Bapsodbde@nd a
transfer magnetic field i1s applied, 20 while the conjoining apparatus 95 is

bei ng rotat edo ian thebdi recitamn esusé anddgradtliy Ffheloppasitiengobpphastasn whi ch
the initial magnetization current was applied, whereby the nagnetic pattern
correspondi ngarobtherdvigest en @atyt ena ofdd bé Paste@nivededib®®yi 9r can
transferred and recorded on the magnetic recording portion 25 of the slave
medi um 42. THe er BRsPeReHageerPE FRRATE tASPPT @ dfttePnt Retegiias efethe
transfer is perfornmed is absorbed b¥ the pattern of the_protrusion portions
formed by thefPicaBre Brihet PE Iiticty TbE “’ca}‘ﬂé‘eltllﬁn@feeltd BBP%HW GRPER& MRSt er
medi um 9 andc omedvmththe | ave nedi as a r sut: in the

case of pianat® éSrrdFﬂ@es 51 & CRi PPEPS al éFF8ﬁdJoIfg tHi s%p&ftion is

not Inverted’performed can comprise electromagnets or permanent magnets of

different polarities disposed in the upper and lower sides of

the conjoining apparatus 5, respectively, wherein the transfer

magnetic field is generated in the perpendicular direction and

20 applied. If the magnetic field is applied partially to only a

portion of the surface, either the conjoining apparatus 5 or

the magnetic field is rotated to perform the magnetic transfer
across the entirety of the surface.

As shown in Fig. 2, the magnetic transfer apparatus 1 can

25 be provided with a cleaning means 8 at the transfer position

thereof, that is, as a portion of the conjoining apparatus 5,
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whereas the initial magnetization of the other portions is inverted; in the
case of perpendicular recording, the initial magnetization of this portion
is inverted, whereas the initial magnetization of the other portions is not
inverted, and the 10 magnetic data corresponding to the transfer pattern
formed on the master nmedium 43 is transferred and recorded on the slave
medi um 42. Adearslibig dta nhheh et 4 10t medhods e c1becausprédes ebasédly
pressi ng nenber 44 provided with the pushing surface 44a, which 15 is
formed of therdepresgi Omne pentfioegnaand éhelhpr ohyustdn tparisifen, pueslsers,
agai nst the back surface of the slave nmedium42 at mainly the transfer
pattern port itde rofs tedremexisire? capdiauni ddhashéir¢die ynestesr 1 oedingt98reo t he
sl ave nmedium 42 are to be conjoined, the contact at the pattern portion
requi red for athéheohfensfntrozdtiieni nproved, whereby the transfer
defici enci es acconpanying contact deficiencies can be prevented and a
f avor abl edmagnet i ¢ Tharfscanisgnneanpd fshowedin ahil ¢ He COMBEAPES pRIShi ng
pressure can be | owered, enabling the apparatus to be made nore conpact.
Next, still yettTa58PRSr"2HHEW RERE LS RIRG bt R 25 Preseneti Rbenti on
wi |l be explained., Fig. 8.is a perspective view of the in portion of a
magneti ¢ tranSFEr FABPRIHUISN APEGO BENE (FaNST &P S FAVETACEHt APRY TEP"n

e

enbodi nent of thgogroese.nt i_nvention IS r ctive view
na

< FLa. | oded
o o hor der e EaRIEEFNo PEEERON Tl k3Bl EURIARES MAILRIILIYE VL

an apparat us {r éfin%me?%sad?é@ﬂ%edr gsording 4 %Q?h%ﬁﬁc?ﬂ)@/{ah&hgkttéﬁg% er on

both recording surfaces of a sl'ave medi um 62 concurr ed
master nagi Uf@l%ﬁf‘é’r@%ﬂ&&@l@é?b@@ﬁ_a&@t&@@dBQQﬁﬁ:_r@Qin@‘O@Br§H£$@§,_eS of a
sl ave nedium 62 within a holder 61; said holder 61 is rotated and while
said hol der Gk kSwiohaid M@ad thaNY wsMBINESH Gihidek deis anpliiredqat hexet o by
a 10 magnetic field applying apparatus 65 (an el ectromagneti c apparat us)

di sposed on tdrecupperaiandnkowste sudésceftisal dshod der cbdatad canheny remg | y
magnetically transfer and record the data borne on the nmaster nediuns 63
and 64 to botiltreseordfng Surfadesdol 7t he ivage omedi the 6R.steE Madiwolder 61
conprises a | ower holder 68 and upper holder 69 both having cylindrical
structures; WHECE AsastRR@ftathdrethaeti BT iKopIt Pasnflidr endgPaafareuch as
a servo or_.the like to the | ower side recording surface of the slave

Qﬁslfpéjre?fi

i_gnal .
medi um 6§,5 arfd*aft ¢ppEtd RBST R Hebburit®y FBrit - PGSt BeeF20 as a

servo signal .the like to the upper sjde recaordi surface of the slave

medi um 62 ar eﬁre%%ﬁgntélee %Fbeinys%% es’e%&’ re‘FrfézlL%. Thé lot\r/?\}glrrak"i'(r)lIt e&%@t?%&%’f ovi ded

with a | ower rf?Odsslc&rig;,‘i on nenber 66 for adsorbing the | ower master medi um 63
g

and correcti the flat ness thereof, and the upper holder 69 is provided
W th an upper 25 aggefpli OnHEEBg e bfedOin Dheasape A dguiatbepias the

| ower suction nmenber 66) for adsorbing the upper master medi um 64 and 70
preceding the conjoinment thereof with the master medium 3. The
20 cleaning of the slave medium 2 can be performed by the same
cleaning means 8 used for cleaning the master medium 3, or by
a different cleaning means.
The magnetic transfer apparatus 1 is an apparatus for
performing a magnetic transfer from the same master medium 3

25 toaplurality of slave mediums 2; wherein first, a master medium

3 is positioned and supported in each of a plurality of master
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correcting the flatness thereof. The center positions of the respective
upper master nedium 64 and the | ower naster nmedium 63 are natched with the
center position of the slave nmedium 62, pressure contacted to both sides of
said slave nmedium 2 while 5 maintained in the position-matched state, and
opposi ngly conjoined with the upper and | ower surfaces of said slave nedium

62, respectivekyngHei&s 1I0PRRSI 1Al peaPhPL DEdr REEBLS £i% Qi Rt NG
conjoined state in which the surfaces of the naster nediuns 63, 64 and the

sl ave nmedi Umi@Z &t entd aCUHRGor @O ThIE, BEA Lo bBidY mebbah saidisyriaces are
faci ng one another while a small gap exists therebetween. One or both of

t he | ower holdeh t68nanchd hestppemneivhfley stPpat-ecpr Ovitied nsetas foxhey
novable in the axial direction thereof, and are opened and cl osed by the
operati on of baseopeni Ng lardedSh¢ltOs rYecarth@menms( NotASTWRid kastder, the
hol der 61 is provided with a vacuum suction neans (not shown) for vacuum
suctioni n§ tmedaum 8crxaibeed wi¢dnatn blyethaterdaoringpmeand o, medebya ¢ ther
slidabl e contact of the | ower hol der 68 and the upper hol der 69, whereby a
depressuri zedigtiagebase pkloducediirh sakd imasgeiromeddupot tisosuprhereed ,isand
contact force is obtai ned between the slave nedium 62 and the upper and

| ower mast er MPEGAURR 3 Hhansler PRELSL AV L WERP UMR L 19RoMR the ERRVENM Ng i S
a hard disk in which a central aperture 62a_has_been opened at the center

portion ther &of 2FOPE56S FRofimgSr RS Eve fedi GhfB2 1AM ot SH6R B35
t i f a.drj t d I ur f N d of
Tmoneti -1 aydFesn BorhisiY PRt red th o masBa Ty L Pl SEoiprEre o
t 3 e i) per . "
The. contrils CE8zrRhalER SR 08, RS LBReNe BB eI o] 2 e

center of theyl guer, Griolger B8%«eThRe OS] th@BENGs of ghpesd Quer sHBSt£fq medi um

63 is also perfornmed by this center pin 68b; a posifioning central aperture

63a for inserdre@Rigf hdibGeNbesnditRebB:tes @@Qﬂﬁﬁ Rlset e, Gort gkePOIAd On Of
the | ower master nedium 63. The positioning of the upper master medi um 69

in the upper nkalbder 15%1 shpetdrofdidd nhymddhd 13S 8 tid\@dat 6eAt @ rehel Ma ot

shown) of the sane type as the center pin 68b, that is provided at the
center positifdxiof baee uppendhbheera3@ri mediger rald apersiave 68dipnd¥i ded
on the upper nmaster nedium 64. Further, a mechanismthat determ nes the
posi ti ondof arise chpieined| Wide68 andderrrmigssr PHeFdere 4o itheppagbeers which
15 serves to match the center positions of the | ower master nedium 63 and

t he upper ma PPl YAREiMERN64 The cleaning means 8 shown in Fig. 2, if provided,

cleans the master medium 3 (and the slave medium 2) immediately
preceding said conjoinment of said master medium 3 and slave
medium 2.

20 Then, the magnetic field applying means is made to approach
the upper and lower sides of the conjoining means 5, and a
transfer magnetic field is applied, while the conjoined body
is rotated, in the direction substantially opposite that in which
the initial magnetic field was applied, to transfer and record

256 the magnetic pattern corresponding to the transfer pattern

formed on the master medium 3 to the magnetic recording portion
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According to the position matching perforned by use of the center pin 68b
provi ded on the hol der 68 descri bed above, as shown in Fig. 10, the anount
of eccentricity ¢ between the center 20 position 63c of the | ower mnaster
medi um 63 and the center position 62c of the slave nmedium62 is set so as
to be less than or equal to 100 um The anount of eccentricity between the
cent er positiodnshef stdree upgpeummgst er nmedi um 64 and t he sl ave nmedium 62 are
al so set in the same nanner so as to be less than or equal 25 to 100 um
Further, it is desThabirmnsistr mhgnappuniicdid eppéhediwiay the mapeeween t he
center positions of the patterns forned on the nmaster nedi uns 63 and 64,
respectivel ytrandfeneis Restficongrd éantkesorhkest bivokhefPiheer] ®fe thedi um 62 be
set so as to be less than or equal to 50 um 5 When a magnetic transfer is
to be perfor PEGLTHERECRIRAFE IRBEi tRATEE PE ShhPdd ke MRIRF LRI kA Ofi Pt
current nggnetization in the plapar track direction, jn the case ofﬂglanar
g

recordi ng? ot PRSERE PRV FIAUICOUEER BRT T i U3t ARR1e DL hBr PERH cul ar
et Rp e e SRS B AT R L S A

j oi S : e
magnetic field;iganplded inhe 47 anksdidection, subst aptiald v, Loecopposi te
of the directidon'In ch'the rnitia gneti zat1on has been ‘perforned, or

in the perpencq)iec%ggi?i rrﬁlﬁdieocrl-za_’éoﬁ_hﬁfa:o%rqt%%t BE- PRI LMBIng0dc Lhe upper

master nedium 64 are formed as ring s di sks provided with a transfer

dat a beari ng jsurhaceasih €Ll 885a 2 RaddiRgh otARd: Oft i 1magneti ¢ body,
on one surface thereof, which is to be conjoined with the recordi ng surface

of the sligve nmeletinz62iok RE sHid aeesioh 1d1en2rves! ahefeds W 63iangl 64
opposite these data bearing surfaces are vacuum adsorbed by a | ower

adsor pti on nerdyertbéaahcn aot upeepthdsopqtt iemsnerbeot 6ihvarespiecthdetlye The
mast er nmedi uns 63, 64 conprise a pliable magnetic |ayer that covers a mcro
uneven patt emaghetieddare dearsappadndftoatns wuanstfeat pattens fogmpdceni s t he
transfer data bearing surface. A synthetic resin, a ceramc material, an

al | oy, al uni iy "gehss, medBium guast $ravsfeed aRAckefordid (e thpkeld'ee used
to formthe substrate of the naster nediuns 63, 64. The uneven pattern can
be formed by fEY8f 2a stanping nethod or the like. This pliable magnetic

layer iskormed of ;g ragiet! ¢ IRLesLal By 430 n0h BedAGUUPANE o
predetermined number of times, and an irregularity such as
foreign matter becoming adhered to the surface of the master
medium 3 or slave medium 2, or transfer deficiencies or the like
occurs, the conveyor is rotated and a new master fixing base

20 11, having just been cleaned, is moved to the transfer position,
and then the next magnetic transfer is performed in continuation
in the same manner as described above.

The master fixing base 11 that has been moved from the
transfer position to the standby position is removed according

25 to its state from the conveyor 6 and exchanged. When the exchange

is performed, the master fixing base 11 as a whole is removed
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5 form ng neans such as a vacuum deposition nmethod, a sputtering nethod, an
ion platting nethod, or by a netal plating nethod, etc. A substantially
i dentical type of master nedium 43 is used in both planar recording and
per pendi cul ar recording. The | ower adsorption nmenber 66 (the sane is true
of the 10 upper suction nenber 67) is provided as a disk having a size
correspondi ngroa thatcafvdye spsied amhdsuer 68, xianrdbebe sUrdupeerthegenf is
formed as an adsorption surface 66a finished to a flatness having an center
| i ne aver age neur haceer aeghness iRasaf tBefen 1 FumthApprind gases W n2bh 160
suction pores 66b having | b diameters of approximately 2 mmor |ess are
opened on t hiass megteronedinm dceaBbhe nensat sfeesetsubst @rdaredd pyuhhéorm y
t hereacross. Al though not shown in the draw ng, these suction pores 66b are
connect ed by cdeanénponeaimnheltheeadtgnde ora tied PAréeimedt o the exterior of
the holder 68 to a vacuum suction punp that provides 20 the suction force;
the back 8urface oFurtemmsisetonBes ey 63 ¥ngubReerntb Wads&agenbae® with
t he adsorption surface 66a is adsorbed, and the flatness of said master
nedi um 63 i s ‘E8PVEEt BEPTAItERgC M Y s br ptioA2SHEF ksl i8S, 3 THPROGRER bl der
68 and the upper holder 69 are disk shaped: 25 an ward protrudi ng flange
portion 68a I¢%Pr 8gi‘?i%’od(¥ﬁmf°ﬁ8ddﬁ?%trercifrléﬁﬁg ae%ecse%gf CRRLT SHEATROIWer 68,
and a downwar d prftrudi n t7eﬁ flalg%% (_%ﬁertr{.%n 69a istuorovﬁged n ;tlhe out er
ci rcunf er encé>5f °1 Re® Upper hol ’Jer 68 Though' & AP detaiT's are® fot 25hdn in
t he draw ng, [ f ; I GL.LGU f. the flange
portion 69a o %t%ﬁgltgggﬁ& ﬁ%l 8%?936@&% gnss%lg‘ﬁegf ﬁ]hﬁggﬁg}{g%ﬁ%ﬁg}tse?’ o} Itt he
i nner ci neuUNt@leNeanSHE f Re& Qfed B8 LhaNAS 1P IeRrR8R104n Mg | ower hol der
68, and the flange portion 69a of the upper holder 69 is provided so as to
be insertabl e intork&eaaishBemifadd eagMd aleshsleboftiitectéanigry pesss on 68a
of the I ower holder 68 (the size relation between the respective flange 10
portions canHdyg fevexaegle, Haihbheuhmes seelal nied ehentagdnotgshdwohtaimdd ch is
an Oring, is installed around the outer circunference of the flange
porti on 69a ofithhe aippeh thblwhenl e6H:ildnek whesuper tgsher thel deeseect sveroved
toward the | ower holder68, this seal elenent slidably contacts the inner
ci rcunf er enc@esrefraéexdng I aafe 1 anpe poYiatdndesaief vaske Jiomed Hétler 68,
serving tqQ seal off the surfaces in the direction substantially parallel to
that of tlRe JBFEPEPPBA BHY TN £ X8R r ¥ tH I 3@ dalra: dite@ Yol e t her eby
hernetical ly seal.ing t spage within the interior. of both the | ower, hol der
68 an the uppfzorreﬁglndré‘?pgﬁr. eers?éjalgoe*f}é%esnlfr%ecgrfl gﬁlesom &IPS PR on t he
| ower hol der . e npr i-Ses. ; r er
hol der 69 \/\hi%%log;gg'p?g%/?ﬁga qé(s‘?ﬁg’céylllsin rl?cggg\ﬁ?%?iygge% %ﬁ%hgr@ef{%vabl e
in the separ Qiée@xnb%fﬂgaEQé‘&a:? nligh8ehi ONvikk & it €rbh ¥hich Aheuhht eri or
space between the | ower hol der 88 and the 25 upper hol der 60 are seal ed;
wherein, evemvdshihBenédd claneasmofpidia cskav¥ringdi i 62asanl theraesdes
medi uns 63, 64 changes and 75

20 fromanultrasound head, a glide cleaning employing a glide head,

an ultrasound wash performed after a glide cleaning is carried

out, an incinerating wash by the light emitted from an excimer
laser, a plasma cleaning, or the like can be employed.

Note that the slave medium 2 can be supported in a holder

25 (not shown) and the slave medium 2 can be cleaned together with

said holder in the process preceding the magnetic transfer.
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t he hei ght of the conjoined body formed thereby changes, the seal ed state
is ensured. The | ower hol der 68 and the upper hol der 69 are connected to a
rotational nechani sm (not shown) and rotated thereby as an integral unit. 5
Further, a suction opening of the vacuum suction neans is provided on the

i nner surface of the holder 61, and opens onto the interior space thereof.
An air channel conmessedid thhiBeatir St ic@Boapeah Y the fconregdoni § hig the

| ower hol der 68 or the upper holder 69, and | eads to the outside, where it
connects 10 @oxidaguuitipuTRpluBylibe yAGiHEeFUEL kO Wasdisr 1by &dtls amcuum
suction neans, the vacuumin the hernetically seal ed space forned wthin

t he hol der 6kwhdah deteoniveal hed rMad naapneddie pos hetbrdedr @enasté@henedhen
magnetic transfer is to be perforned: the upper hol der 69 and the | ower

hol der 68 ar & mppedrtsd tthe rpies Sineemd St eac cedpam \isngethen viecynt e@iedn so
as to approach each other; the data bearing faces of the | ower naster

medi um 63%and% Reclppeimaasers headidum @Laariagdoppdsd Bgl gné drjvsionséd Wia h t he
respective recordi ng surfaces of the slave medium 62; the magnetic field
appl yi ng appdrr@ngsessrappti®dy 40t Fhhsh eharapesetécobraneier &6 thenconj oi ned
body fornmed by the master nmedi uns 63, 64 and the slave nedium62 to

magnet i cal | y RS ERSPER affe 1%dor §SCRBSYAADE J3Sheas™ e EE? vo 1§ §RaP2¥4 he

li ke fromthe data bearjng surfaces _of the respective, naster diuns 63, 64
to the respe@i¥d Wégarlﬁﬁl%d“ q.ﬂﬁ?égegr%?s He "?152\% HUMBZE Note that 25

vacuum suct i G RSCRSC ekt Plsid Tahoubintyd e BPERL 4 HRat ddr

vacuum sucti on ne descri ove, i er eo

possi bl e 1o %’ﬂ%'%eﬁe%ﬁx@%o‘é’ﬁ%rﬂéh,%ﬂﬁéw axﬁfﬁﬁ?@&éf&?énnow%%a@ci:?

applied. For cases 1n"which planar  recording is to be performned, thoen

magnetic fieldrapplykpgi PN A, 6anhofhaRRlN-Randd bhiddalssarmagnetic
field and a transfer magnetic field conprises, for exanple, a ring shaped

el ect r omagnetderiteadcies pesedbaoprbothtédeoppmer casdnl oyesf sihdesnastet he

conj oi ned body provided with a core, which has a gap extending in the

radi al directmeghivof innedsidtaley medounté62thanmnfdrmhncd af cdid magsebeen
wound, and 10 applies a transfer nagnetic field, which is generated in the
direction partaldnsifere emadlimgekheipecidrowncencof e hd ahedehd idot maangtiom bot h
t he upper, and | ower sides of the conjoined body. The holder 61 is _rotated
and the tPansFénsiegnefPEthsel ¢VEs 4pPl FaPadrodbithethmasécsuPeREE™ of t he

sl ave nedi um 62 and .t he master 15 {;re iunms 63, 64, The rra&neti c field
appl yi ng means 185" EHIFhFRICEHIOY d:g’(? LRSB £6*bRI F§Fat bﬁeéqovleﬁegﬂ‘ﬁbneti c
field applyi %e”%%%%egérc n alsq e . gi spose ﬁ@i%ﬂé¥ QL pd %pg‘év%@e. hol der
61, or can be a pernmanent hmgnet apparat us di sposed’ onh one or “bot h si des of
the of the rK%éB%ﬁsglthe master medium is not removed from the master fixing

base 11 when the exchange and cleaning thereof is performed.

20 Next, another embodiment according to the present

invention will be explained. Fig. 3 is a perspective view of

the main part of a magnetic transfer apparatus in the transfer

state according to the current embodiment. Fig. 4 is

cross-sectional view of the conjoining apparatus according to

25 the current embodiment. Note that each drawing is a model drawing,

and the actual dimensions of each of the portions shown therein
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20 Further, for cases in which a perpendicular recording is to be
performed, the magnetic field applying apparatus 65 conprises

el ectromagnets or pernmanent magnets of different polarities disposed on the
upper and | ower sides of the holder 61, respectively, wherein the transfer
magnetic field is 25 generated in the perpendicular direction and appli ed.

I f the magnetdre birebhdgappdydig rapparatus 28 is of the type that applies 77
a magnetic field to only a portion of the surface, the holder 61 or the
magnetic field i s mhyefkhdretier keansthe dmeetiue Lo ansder iackregs she
entirety of the surface. Next, the magnetic transfer process perforned by a
5 magneti c trangirdsecappar diwesr-side asahier rfagnRati an tu@sf-eri dappasamsbers 60
descri bed above will be explained. According to this magnetic transfer
apparatus 60,322 sagreidiningamspaerativs £ epeatvedey wiertd ennelh ftricmel éreesane
master nediuns 63, 69 to a plurality of slave nediuns 62: first, the center
posi ti onsdof 240 dehpok egegn ddsot préorpargriber tissrayft ,t he $lovwer imoFder %8 and
the master nedium 63, and the upper adsorption menber 67 of the upper

hol der 69 and IhECRHREMITRM Ianeaaedim Ratadtsed JasEepaeedivel g3 ofnuhidie
master nediuns 63, 64 are adsorbed by the | ower adsorption nenber 67 and

t he upper adsrd}epF?BﬁeIfr@ﬁﬁéFlgl?s tP§§E%Etalr\?e’r’9/ EhesPaidit Onvi t & qchat difpier

hol der 69 and the | ower 2 68 are .in the open state, that.is, the state
in which theraepfés%l%‘?eﬂ%?%? ngQtrhae?PelB’éf‘ﬁeDe’ﬁesséfrg Eh%amﬁwg %#th has
been subj ect g an i nitial "%%PEt'f?tE%@erWu§?e ngr direction_ or in

conmpressin r removin 1Y
t he per pendl cul’ar CF (P 1ron 1 vance, 1S posli tl ne 8 v%er el ngt‘_ﬁe center

posi ti on joher gl g0 matahad agd cﬁn%t% Fldeh e,%f;fng& §he uppercnkdet.

noved to approac ower performng the osin

operation; bwHde nskirdablyi &ONMRGLEE; eagademihoRetweem 4 hgilahge portion
68a of the |lower holder 68 and the flange portion 69a of the upper hol der

9, the 25 spag®adratlBez8 nt@r iappl9ind hembghdeic &lidis hei metictalhgsesd ed.
The vacuum suction neans expels air fromthe interior space of 78 the
hol der 61 so asitcdndepragsukitne 25ai Thespgagese afd adcmuohtvdiirhal ppedei @sdn ned
degree of vacuum In this manner, by the external force (atnospheric
pressure) thay sper@eurnessony eupordenc eritbinhenalegneeininy appanrons t he

upper hol der 69, conjoining force 5 is added so as to nove the upper hol der
69 t owar d® t o/ perthe pressure on the slave medium 22 and the master medium

23, which is provided by the pressing means 26, are each
controlled independently.
The lower chamber 31 of the conjoining means 25 is disk
shaped, and has a disk shaped upper surface 3la that is larger
20 than the outer diameter of the master medium 23; the lower surface
of the master medium 23 is supported on the center portion of
this upper surface 3la by suction or the like. The upper chamber
32 is disk shaped, and has a disk shaped lower surface 32a that
is larger than the outer diameter of the slave medium 22; a sheet
25 shaped elastic element 24 is attached to this lower surface 32a,

and the slave medium 22 is supported on the lower surface of
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hol der 68 and sandw ch the slave nedium 62 between the upper and | ower
master nmediuns 63, 69 to conjoin said slave nedium 62 and sai d naster

medi ums 63, 64 uniformy under a predeterm ned conjoining force. 10 Then,

t he upper and | ower magnetic field applying apparatuses 65 are nade to
approach the upper and | ower faces of the holder 61, said holder 61 is
rotated and ahticassées shmagreatéTaddiiel déleseapmd edhewhpper saiathbeal 82rihsl i s
rotating, in the direction substantially the opposite of that in which 15
the initial megaelezahiide cwrtentlwasrappldredo dbetd riensfegraramgiednd fiel d
applied when the magnetic transfer is perfornmed is absorbed by the pattern
of the protr bsicoghpadirtticonsnfartmedtbythehéopet aibkabaagiiot asd bodyrov¥iddre
transfer pattern on the master nediuns 63, 64 and conjoined with the
respective recordi hg POesurdthgcedave nediuwgl adeonbdi trg Mased asdiaumresult: in
the case of planar recording, the initial magnetization of this portion is
not i nver Ped,tonfereasceheingd Pedy miighetinzdt Fon sdp Ve Btet 2 S6Rt#b¥HS i s
inverted; in the case of perpendicul ar, recaording, the initial nagnetization
of this portitsnses PROET t'dtf MAFERPEaBSDS It i nitial magnetization of the
other portions is pot inverted, and.the netic atti%n. corresggadi ng to

the transfer pattefh BRYarddy RiRFoHPE,t URBTBRO" 640 L5 BrEYSFSF ¥l and
recorded on the respective netic recordin ortigns of sl a medi um
62. Accor di ngthteoo?%egr %h??ue”h’{éﬂe%gcﬁfrr@h? ?ogeﬁgpgré‘%’e]é%qéoanﬂ %E{r%veq w%%&a% to
conj oin a nast.el ' Tast [ 5 p-1s RQgiRgl y

conj oi ned wi r%ptﬁgﬁglﬁgg?%ggaepg}gg;cg?ﬁgg’é%;%ggg?voggé sl :%/%Drreqﬁieum 62 is
provi ded;;gwhelgidinrBY e 56L bitNgthd BEpELRhERLEOSIZL I BNS 4Qhme Hier BRSERS chBLh Us
63, 69, and the slave nedium 62 so that the anmount of eccentricity between
sai d respectidiecenteenpisl shefsceé of €88 thaycopoegied 326 dHQhemipsent act
across 10 the entirety of the respective surfaces of the master nedi uns 63,
64 and t he slanembredBan $2smaliereithat hehe ahitaarettefronfetiad irireercont act
regions of said master nediuns 63, 64 and the slave nmedium 62 is uniform
can be real i ed,cunifierapplékaviréacefol sbal flawecparaten Pdbcef ddve bewer
prevented, and the occurrence 15 of danmage to the edges due to contact on
only one si decteapese3br @fshtbe. flandeheprtinn acbup httdley URBLE HiNdgPeRe3€ent er

positions of the master medi uns 63, 69 and sl ave nedium 62, a transfer

. ] d s .
si gnal hafi ngt APHBYT 7%4) SPet SOnRmdESPELRPIR 4R Be o cBPBBF THPEPRET oY, yet
anot her - embodi rent cagcording. of Lhe, 20 bresent, daventign wsll e expl ai ned.

Fig. 11 is a?)leesﬁec Vi e “mai n portion o ranster state of

a magnetic tﬁﬁtqronme%%e Y‘Qé%%btji%l LIRS, 408 JRanat L&_rten,egéw.

nmet hod accor g to an embodi nent the present invention, in the transfer
state. Fig. IR,hhed,Chogsabeactdnal 3Yi evndn as2anMBgpetd C ity anstelieq

apparatus in the conj oined state . Fig. 13 is a schematic drawi ng of a
measuring m caseePehd Putdseciftu¥erence of the flange portion 32b of the
20 upper chamber 32, and when the upper chamber 32 is moved toward
the lower chamber 31, this seal element 33 slidably contacts
the inner circumference surface of the flange portion 31b of
the lower chamber 31, serving to seal off the surfaces in the
direction substantially parallel to that of the contact and

25 separation directions (the axial direction), thereby

hermetically sealing the space within the interior of both the
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adjusting the position of the master nmedium Figs. 14 and 15 are plan views
of the position adjustnent process for a master nedium Fig. 16 is a
cross-sectional drawing of the main part of a magnetic transfer apparatus
according to the current 5 enbodinent in the state before close contact.
The magnetic transfer apparatus 70 shown in Fig. 11 is an apparatus for
pressure conjlaiweirnghahiyetisH ah ehraggeur ehapipdy ity Meansedla eireesst 33
mechani sm), which is not shown in the drawing, the data bearing surface of
a di sk shapedamsfier bedinsmalld ednolbhahloierm ghatmbern3torresponding to the
transfer data such as a servo signal has been fornmed, and the recording
surface of a di sk Thapewes|chambesdddianéXHeot awelr chanbengiet i€ prevoded ng
medi um for receiving the transfer fromthe master medium between a first
base plate 769 asrir &€ BAdtblrase pratadprandnblcecdnd ibasdinBHoat eher (a
pressing nenber) as shown in Fi 12 to forma conjoi ned body, and applying
a transfeP megh&be Stetel Hh?#@r%gbewt@§é°6fp%r%n%¥|Sé‘lf1| ‘éH’RFraSBPS‘}
apparatus 75 di sposed on the u and | gwer _si des of conrorned body
The master meth rgwrgpargbagﬁﬁ TS U e SR PO Yorne RES T PLSESTF ower )

20 b I t 76 d th t
of the second HaBE BIEt o 7, AEBUE T He YaSEaP it O 73 T (FEP 1T ower )

base plate 7§ s hgggxgggfhrerezgoapghﬁxg SORPYL BN By %J agh@y! hbaniho the

central aperture ave ne e ce er position of

the upper poriy ofy ffe 218386 JBIRE? %%&dd@e PBS! &farJePRPELL RG 1 PRADEL 95
for supporting 81 the master nedi um I's provided on the outer

ci rcunf en@nce Ofthkhiesa st ave- SURREr bgaxi s 94. The naster supporting nenber
95 is provided so that the position thereof is adjustable in the x, y axes

relative to the slayeasigpar bxaxi s DdndBIdearpastdvieiedoprd treudmst €fom
supporting nenber 95, on which the master nedium 73 is being supported, is
adj ust ed so ttet bbheow entrgracpost tihenlofet hehapdketredh 86! (hefterp sorFage 14)
formed on said master nedium 73 is matched to the center position of the

sl ave suppor tofakhe uppeanehdnibegd3? n Thhe rRrechedrpeyi Bl o dagPHer ¢bsepebed

bel ow;, wherein the matching of the positions of said master nedium 73 and
the slave nedlUAFrerIHpmatcddtaforateti tPHadeerapeim Rd73ot e d $hEEfPYHr ned
by coupling the central aperture 72a of said slave nedium 72 with the sl ave
support axis 3%2M 8 FRET:F &l fredi um 72 is a di sk shaped recording nmedi um

such Further, an air expelling cutlet 27a of the decompressing

means 27 1s opened at a position more inward than the flange
portion 3lb in the radial direction, and more outer than the
master medium 23 in the radial direction, in the upper surface
20 3la. An air channel 27b connected to this air expelling outlet
27a is formed within the lower chamber 31, and leads to the
exterior through the rotational axis portion 31lc, where it
connects to a vacuum pump (not shown). By the expulsion of air
by this decompressing means 27, the hermetically sealed space
25 formed by the upper chamber 32 and the lower chamber 31 can be

controlled to a predetermined degree of vacuum of 50-100 Pa.

54



as a hard disk, on which a nagnetic recording |ayer has been formed on both
surfaces thereof. The sl ave support axis for supporting this slave nedi um
72 is fornmed as a protrusion, and the outer dianeter thereof is formed so
as to be of substantially 20 the sane dianeter as the central aperture 72a
of the slave nedium 72; whereby upon the positioning of the central
aperture 72a of thesshawe ifedigmntie thressh ayeneaxiss2@4 s pihericrat etth
position of said slave medium 72 is supported so as to be matched to the

st andard centepragsposiiriorydinddme 33, aved sthgpdistakiend4f e p2Shstave
support axis 94 is fornmed so that the anmount thereof protruding above the
upper surface’otheheofreerirdriesedipmmdedernigld pregsmirehanad he tthieckpess of
the slave nedium 72 (for cases in which a depression portion is formed at
the center podiambgn 6% ¢hethsecondobateg pirme@arrs 2he Nrliglithatapepeusal | er).
Meanwhi l e, the master nedium 73 is fornmed as a ring shape 5 having an inner
aperture 6f wHicckorpeldidgretrsrrekfed? is yoipger vhhle tHe thet 6£28f abet er of
t he sl ave sugfqrt axis 94, and although it is not shown in detail, the

mast er medi utifAS" BTBFONTUEF WetRIa2RY LG dPedstar beks i TRf asdrraceddts one

surface thereof (the e rface in the drawn whi ch consi sts of a
m!Jcro uneven FAt é’PnP’ggp%%tfu H‘BHe’élsgréa oerfcé’ﬁ\tyﬁg)‘t%zt#e prﬁoﬂdggha‘ﬁéﬁltrack,

and the face o i to.(the tt face.in .the draw n i s.supported
on the upper asggi?%%\;elo%EQ%ﬁeerrrgétseoragﬁﬁpg%%ln%ar?ee%%er OB%Faﬁ‘hoe laggf?r%tfrber 93

of the first DasgepLabesdd JidotLPdrhd dlleli sBapLe QUL Skayg,zupport
ght 15

axis 94 is provided upri at the center portion o e upper surface

thereof 90 as AR sR28Si$ MLUIANEESARWRT aARTi SIRREI Bl taces e Lheimmst er
supporting nmenber 95. The master supporting nmenber 95 is disposed on the

out er circunfeferceocothihecngecaenberfh ahikhpréssste baga yphat gedfs and
conprises, for exanple, guides 96 in tw perpendicularly 20 intersecting

di rections t A pavéuqerouicst Iwih cimixidneet pres sope erenteeporid nastend a y
di rection novenent portion stacked one upon the other so as to be novable
in the x and meddiumet? fom thavedvemedhanaouht . 0F - hdVéomhi 1+ 50 et cof) t he two
directions is adjustable by use of an adjustment nechanism (not shown), 25
and each of said x"HfP et MeaReHDY NS IFET L5 O AedPerérrerdd om Abveheht

be fixed in positjon _so as to i mobi |l e 83 after the

portion n b , .
adj ust rreﬁ? hd@BEEH 2pErFP rorfeabe'ﬁ"}é‘vﬁa%‘?%u‘?rgai PR3 feEmed b Peaac by Suct i on

or the like qn.the.ypnerysirsace of this, mster, sunporting, renber 95; for
exanple, a plura |?y of suctron porespl S opene(a on the upper SOrPFEce” of the

mast er SUppOthQ§FB§5n§rQéyxﬁﬂgnﬁhgsnﬁétﬁg ﬂE?#o%%bZ? gggdﬁp1ﬁﬂpreon i's

fixed in place by air suction.
perpendicular direction for cases in which a perpendicular

recording is to be performed. This slave medium 22 is then
20 conjoined with the master medium 23, and a transfer magnetic
field is applied in the direction substantially the opposite
of that in which the initial magnetization has been performed,
or in the perpendicular direction to perform the magnetic
transfer.
25 A disk shaped recording medium such as a hard disk or a

flexible disk having a magnetic recording portion (a magnetic
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The first base plate 76 is provided so as to be renovable fromthe transfer
position; the first base plate 76 is transferred to the neasuring

m croscope 80 shown in Fig. 13, 10 and the center position of the pattern
86 formed on the master nmedium 73 is adjusted so as to be matched with the
center position of the slave support axis 94. Note that the first base
plate 76 is relyet¢dfbymed rat aineonal bolth Wurgameanshé nedf skownplofde second
base plate 77 is fornmed as a disk the sane as 15 the first base plate 76;
this second bdsesphatenddiworis.i Theesadriet ipr essuréimpopitignneansistand i s
provided so as to be novable in the vertical direction by a rising and
falling nechafi ammégoetshomwmpordiher édyer ttHmtphessheen fearhed opkbndes or the
like is applied by a mechani sm (not shown). 20 The neasuring m croscope 80
shown in Fi g.surdacenprdzaes, ar basorglicanecardingpbryepodttign seketd on
sai d base 81 perpendicular to the upper surface thereof; and an observation
portion 83 fdrifEdiermad eptihealsugfacenti®iedf i s supported on said support
post 82 and novable jn the vertical directiaon. A age_84, which is

25 st
movabl e in the Xy BT E FRARET PEIfIREPEBER 6 § HE* T Ta6tFLETBIOSR base
81; id st 4 ] d i t h di A d th di t] b
s LU SR M R R A I
84 is provided w.ih a npveggnt h%@%%‘én %%E@S@!o%r”?%ﬂ%ria%n qetegting. the
amount of noverent thereof ; a conpuiing portion (a personé? conpu ef) 5

performs variQys.qospulil 5QPsa baged, Al 148k 8C L pHL g}ﬁtrﬁgg? %%tc%m?hgg}éma”&

and a display portion for displaying coordi nafes an i ke. I rst

base pl atig 76 dathslreaded 00t Or iMes ot AR 84 wvARdnGaR Peadmreedb Whid e belng
observed by the observation portion; 10 a plurality of reference points 86a

(refer to Figs t9)bobraudhekiB® clekercdnt akitgwi g khar eeddilngdsasrdde base
points in the field of vision, a nearly circular shape is described and
conput at i ons acfanhbes Jrerd oengdmt2? desi veer Heraedt eThepdaiti @h theeneofer t he
coordi nates of said center position are then displayed on the 15 display
portion. Fur tieskumhipopeps dre poss transidr dhka beaveng fpperits the sudbhrds
measured in the sanme manner, and the coordinates thereof are displayed on
the display pBritGhohs RBPROEYRE bivt VRSUWR eFE5aHItd OnwhR nt o diotesnChatReH ng i s
per f or meq, tgﬂgisplay t he amount of devi ation between the coordi nates of
the 20 t cent'er positions. The positioning of the master nmedium 73 by use

of the neasuring.nkcro§§p e 80 will_ be explained hased on .14 and 15.

! Fi :
First, as shown in I‘—siyg? T4 Ci"T e %4 B TN O Y e ARsT g?r%’&”ﬁ“ﬁ?’??» has

e L Tt SR R
is msalignedudsithak8SpeCthdnaster medium 23. The uneven pattern can be
formed by use of a stamping method or the like. The pliable
20 magnetic layer is formed of a magnetic material by use of a vacuum
layer forming means such as a vacuum deposition method, a
sputtering method, an ion plating method, or by a metal plating
method, etc. A substantially identical type of master medium
is used in both planar recording and perpendicular recording.

25 The elastic element 24 is formed of an elastic material

in a disk shape, is supported on the upper chamber 32, and
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to the center position of the slave support axis 94 (in Fig. 14, displaced
downward and to the left) , and is in an eccentric state. Then, the first
base plate 76 is | oaded onto the stage 84 of the neasuring m croscope 80,
and by observing with the 5 observation portion 83 and operating the stage
84, the center position of the slave support axis 94 is obtained, and the
center positiceonnettshe pad beesds&Saghihdhe thasdaek sedidsn (Gopesr sbtddwd i n

t he sane manner by, for exanple, plotting the plurality of starting point
si gnal s occurfi tige fsdraveheeql wr aki tAs ob thardsstOc omtielrdaduterd to form
circunferential track as reference points 86a and performng the

conput at i ons the @iyt ¢ hmnayent €r apddiitticonrufbegai dppaytestth86:; rileer,
positions of both the pattern 86 of the nmaster nedium 73 and the sl ave
support 94 are fAupched byPhrovi Ag3thetadisiner robppor t Telglarenivenioteied t he x
and y directions (upward 15 and to the right in the draw ngz) to adjust the
posi ti on Pherteaflemahbl e PheF r EpEAR| FPRIH STpoEhET PP USUPRET opT & i on,
said both center positions can be matched, as shown in Fig. 15, and the
mast er supporCRRg Sieibeicloss é&ﬁnﬂﬁéﬁbﬁérﬂrx@be ke ﬁé%@n‘ﬁ%@d EvB%-'F%chb‘h

mat ched state. 20 te that tedgLf rreasurlgﬂ orti nof % ttern
86 as reference pof it s°%66E3, las lé‘rfgb\nﬁ’ PR2Ei &3¢ ng Bs‘i? nPhat *HITy mar k

88 can befor dt e attern .86, d_thi mark can be
measur ed by ursi% o?é)ﬁelérr%a%u% ﬂ?ﬁrp o%%gratlﬁozg@artaﬁjéﬁ et :b%}stfltl on of

the pattern §g %QE%”?Qelc?% Eh% TRLKs B8 %@n@‘%acf ?ief&‘a&?}i’r{pg%sésp' pral ity of

poi nts along a Scircle on the outer portion of the pattern concentric 86
therew tho T@aﬁggeetacrlfﬂ(fls@kaeeel Y100 MRRI/S {2 SHOYM dikdols@q 44 ©Kanpri ses:
el ectromagneti ¢ appar atuses 89, 89 di sposed on both upper and | ower sides,
whi ch are eachef apped afd ackeres et e T j@aARe80bEX} divAgelinyithe

radi al direction of the slave nedium 72 and the master medium 73, around
whi ch a coi |l H2chas’heeniviowrd, aaymd appxtesdantransher ramignetii eedt vdrd,
which is generated in the direction parallel to the track direction, in the
sane directi @f thensbotehmeHeumier aamdnd owechsa desi.l Rotleas haent heurkd
magnetic field applying nmeans 75 a can al so be configured of permanent
magnet appar &"\gs88pi h@‘?e@acF@fnSéleécW%‘Pﬁ@rFetfP@lépp‘alﬁh‘% siés geaRgateth dl so be

di sposed 1t9’n only gne side. When the magnetic transfer field is to be

appl i ed, Phe &< gérﬁﬁai*?ﬁnpiafa&r]r&lt he MRSt e diaRT 73 61 615t 88™4s an 15
|ntegral un|t i %t |sf 0|ned baod and t.he mag %tlcfleld

appl yi ng mearfs ’fg apBI |reosm goFransef gppﬁﬁgne RYFT &1 'dFh WA 2 d

conj oi ned bogy.d,s KRLALING:: uher SY. L) 15 53nes @ et g%d E%;?P&ﬁ&re di um

73 is transfer e entire track circu rence of the

sl ave medi umgf net%tﬁ!’él@tié/%b%llg@ aTc%sQBegm'éeéﬁ@leé shirARPLY MG §BARS 75
can be provided so as to be rotatable . Further, in order to permt the

openi ng and GleeSRg2 PRRUathOMmadtet R diumnsi3 base qlet 1 €6f 21d b1 pEONd
base plate 77, the magnetic field applying neans 75 can be provided so that
t he el ec20onmagraeisi 28 appaylatouise $Robies saveey td ey e tararle . aribms ety
posi tion.
field applying means 28 can also be disposed on only one side
of the conjoining apparatus 25, or can be a permanent magnet
apparatus disposed on one or both sides of the conjoining
apparatus 25.

25 Further, for cases in which a perpendicular recording is

to be performed, the magnetic field applying apparatus 28
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Next the operation of the magnetic transfer apparatus 70 87 descri bed
above, that is, the magnetic transfer nethod wll be explained. First, as
shown in Fig. 16, the second base plate 77 is raised and maintained in the
preconj oi nment state, and after the center position of the pattern 86 of
the master nmedium5 73 which is supported in the master supporting nmenber
95 of the firsmplrasesptate: idnaghassbeenpdmianhed wayhetdh e entfeerpasi tion of
the slave support axis in advance in the manner as described above, the

sl ave nmedi umptd airs téeaveyesb ot dnsahd amsderannedouar 73ideano ft hikecent r al
aperture 72a thereof is enplaced over the 10 slave support axis 94 and the
sl ave nmedi umctjicdnthgr ahyatadadeds, Bye peedtoveillyy whergositthecotraasfbirng by
use of this slave support nmenber 99, the center position of the pattern 86
of the nast emagagitdm 73 lchashzenraadeddimithl peverarstigvilenadixsmition afdt he

sl ave nmedium 72 with a high degree of accuracy. 15 Then, the second base
plate 77 Ps |apwaied byt tthe Pressiire fappr\antd YirBAnaRPattidiehys tife ofr €8si ng
surface of the second base plate 77 is bought into_contact with the upper
surface of tH&P§ &betndepidhsT2 maAncthf stidldy &ontat tint 2041 Pr 88stleso t hat
the |l ower surface thereof (the rragneti c recording surface) .is_20 grought
into cl ose cONFAEESanb e oR B MeGIWrPRRIHE Upper 50F rtd<iite Td5ta bRaring
surface) of tm%%e@agt ere odiut 73matne%l'prg(rj§tse£eng %%q*og[%e Seure%'t'Ne)ét’ Ehe
both the uppél® and P ower Tragneti'c F1el'd appl Ving “apparatuses 89, "89 are
made to apprqagh (,he,eQnj oi ned body forned by the conjoined master nedium
73 and 25 sl ave nedium 72, and apply the transfer nmagnetic field thereto
while thaofirst basgephadfechG aRdnbher sggand chasgopl atH 4hrak8c88 fodei ng
rotated substantially one full rotation; whereby the magnetplc pattern
correspondi nger@Fotrhenyr ansfgetdat ar 1y me @hokhhehdBSMer maeth tieldS um 23
transferred and recorded on the recordi ng surface of the slave nmedium72. 5
After the nagnretigluradnsfyest kdavbhassiiamsplet ed rsthetisepondt base offl ate 77 i s
rai sed thereby releasing the pressure, the slave nedium 72 to which the
transfer has Mssdernmdding Zpmcatéd eiontihe lenensr 2dedimatldhedndndenoved
and conveyed. Then, in a separate process, the slave medium 72 is inverted
and agai n setSUP@osfes LhetRe vvesupporbenxils a4 thAduRPRr oPisd¥ere33urface

t hereof i,s conjoined with the master nedium 73 and a magnetic transfer is
per f or med®i n A97ReSEA¥e Mhngte s "8 r FhR PRRSTV EPaRbPT hir anss EBRoMA"Eh Fi g.

18, the appar%tu cagébe canfi gured SQ erf.or he netic, transfer

on both 15 r&C6FEtAg ST acEs “6F e ss|t§\§78t' ﬁ%}g‘?%rﬁ%g}c;&%nsc‘iﬁ edt Y7 Fhe

there is a separation therebetween, a slave medium 22, which
has been subjected to an initial magnetization in the planar
direction or in the perpendicular direction in advance, is
20 positioned wherein the center position hereof is matched and
set; after which the pressing means 26 is driven and the upper
chamber 32 is moved toward the lower chamber 31.
Then, the seal 33 of the upper chamber 32 slidably contacts
the inner circumference surface of the flange portion 31b of
26 the flange portion 31, whereby the space in the interior between

the chambers 31 and 32 holding the master medium 23 and the slave
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| ower-side first base plate 76, in the same manner as described above, is
provided with a slave support axis 94 for positioning the central aperture
72a of the slave nmedium 72 at the center position of the upper portion of a
base nenber 93, and a master 20 supporting nmenber 95 for supporting the
master nedium 73 is provided on the outer circunference of this slave
support axi s fgiwhepeis Hdwenetanrbel yposildedn Beffotrbetpatéerwe @edfiiannezl on
the master nmediumis nmatched with the center position of the slave support
axi s 94 . A posl tthenmagtéwlmedidem 28 prevideatheaprebeuctné@rs2ieposhei on of

t he sl ave support axis 94. Meanwhile, the second base plate 77 is provided
with: a 89 qreimpiresshyy pieang82 atexphéscait dropodid henmetitcdely emeiegorti on
of the base 97 for insertion into the positioning hole 94a of the slave
support axi s SRRCeasrastterdeRiRFSUEiiAg SR facg9 4ot astppemuatigtarmanedr

medi um 79 on the outer circunferential area 5 of this positioning pin 98;
wherein tRe aft&e posVRFEH" dfast keepabherinegs imothedibhe¥ e wfstaidnedi um
74 is matched with the_center position of the position nmatching pin 98 and
fixed in pl adTRetLEPYIRECHED SRAGSr | Yif UFRER ChRABAR Tt fHBRRRE REWFF%%sfer
is to be perfornmed, ve nedi Em 72 is,convef/. nto said naster

he .10 sl d
medi um 73 suppdt&d fﬁﬁgtlt?é'ers?a‘glfaé?’be%p OFITHT mentR J?ﬁ:ﬁi gV e PERFEt "Pase
plate 76, anqLhe centipl Apertuie.lza thaledl e gl aces quet Lhe gl ave
an i5 104

support axis the slave medium 7 ed; er eby t'RePF G AT onal

center of th : i t r Siti a rn 86
f ormed on thga%%ol\?\q/\eé?-gi?gie%gtgse?{@ng&?ﬁﬁqﬁggiﬁr gggﬁ%}}:%gg.a%%hg%#l?ﬁgas%%%nd

base pl ati® 7%ries na@Wekeded Pur MBEhLet RENPOSIdd MRS Bi Prod&tidit@nkhe
positioning hole 94a of the slave support axis 99, whereby the rotational

center of thedljaieinmgdpuessidand the center position of the pattern 86
formed on 20 the upper-side master nedi um 73 supported in the naster
supporting nmenber 9hef, ttiee spperdabaskoywintmagnétacef htd haglylleaxt, t he
upper and | ower surfaces of the slave nedium 72 are conjoined with the
respective datrpayearisag srdracwgdefta Repkoaeh testueperedhdmordandatdz upper
master nmedium 74 at a predeterm ned 25 pressure, and the transfer magnetic
field is appl3fedhthErPBIBLIR T FFRHEr et | 3G éc SF@NERBT MRFRALIE paetérhs

correspondi ng tq .90 he transfer data borne on the respective naster
o ure 33 PRI S PLLp et FETBLO A P RATAEACe L oFS (HE G GG aReGt um 72.

in the direction substantially the opposite of that in which

the initial magnetization was applied, whereby the magnetic

pattern corresponding to the transfer pattern of the master

medium 23 is transferred and recorded on the magnetic recording
20 portion of the slave medium 22.

The transfer magnetic field applied when the magnetic
transfer is performed is absorbed by the pattern of the
protrusion portions formed by the pliable magnetic body of the
transfer pattern on master medium 3 conjoined with slave medium

25 22, and as a result: in the case of planar recording, the initial

magnetization of this portion is not inverted, whereas the
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The slave nedium 72 is subjected to an initial magnetization process in
advance. This initial nmagnetization 5 (direct current degaussing) consists
of generating a nmagnetic field of a nagnetic field intensity distribution
having a magnetic field intensity portion of an intensity equal to or
greater than that of the nmagnetic coercive force of the slave nedium 72, on
at | east one igntABlangpRitizansonfot bee totdek ddrtdiohecid anvenbed ciih Hiye
rotating the slave medium 72 or the magnetic field in the track direction,
the initial naegeebfzedtremddanlbe perdrarimgd e dhnlittadcksynetiunthen,oft i s
nore preferable that a magnetic field of a magnetic field intensity

di stri buti on thdwi poraigragiset neftiea, dwhentessthy portiednmagneslidation gf eat er
15 than the magnetic coercive force of the slave nedium 72 in only one

di rection at theeopbsirt Pontoing He nphcknirtesti end bhe ragredfrict dethiel d
intensity in the opposite direction |ess than the magnetic coercive force
Hcs of thé slwv&cseargmyze the raoddesdahyegederaerng Bhamgnees vediend of a
magnetic field 20 intensity at a portion of the track directiaon thereof;
wherein by rdtatiSngTeRBIRTERE ANEUFERPT2LD IO FEemagRER iBeF Wl d4'n the track
direction, the initial netization can be (%)(i%rforrred on all tracks.

Further, the transfgfr° Pc 1T 19 58 tapr S £ B 9B1S LOR UPYREti on
opposite that .in. whi the initial etization netic field h been
opplTed: 1 hord MR e ek el SREEY 5% AR R amer e R T el G

i ntensity exceedsnt he s gumyaldie: o, 48, 0L Bk JR0AsS | Cedd Rl Lgensity

range (0.6-1.3 tines the coercive magnetic force of the stave medium 72),
and a nmagpet iG,d !i%lt@rwke;?éﬁjyonwtmkeﬁ hes ooqwnnalecaﬁ,lgﬁgégéq fdelad 5
intensity range is present on at |east one or nore places in at |east one
track directigdekerhged ddprarBgneiddiumbeastiiey defat Ren@PRRASkekBel 188K
direction is less than the optinmal transfer magnetic field intensity in any
track directitdregedsion eni keriossht e rerttiicell gcoradiengssaté aGeE tareah DEh t he
sl ave nmedium 72. 10 According to the current enbodi nent, when the magnetic
transfer is to redesetoined: pidssucenterappsiad dndependrentplt tser ms88of or ned
on the master nedium 73 is matched in advance with the center position of
t he sl ave suppuviciaxitbeouagirr Naspomt éd o Sdied spe¥et pedlymtihedhposi ti on;
the slave nmedium 72 is 15 conveyed onto - said master nmedium 73; by matching
the posi tiPons"BP SAMGE| AF & Predf i 77 2Pt ¥ BefRdt e aRelf URPZSYEGf P¥ihi ch
the position thereof. has bﬁen tcheg afd s(%f)eported on thq:.sl ziv§ sgr%%ort
axis 94, and ?%ejr?l(?&ﬁjgo?ﬁi’ d“assaletf fESt &rd e P32 End <& ¢ M8t d8d ium
72, the cente i tion._qf av j 0 t C I. ROSi tion
of the rragnet({fcg%gltuﬁ'l@r %nggégsﬁsﬁg’rrg?gﬁ%ﬁdyvrg}%h t?af‘z"ﬁ?g rd%gfrlecgl%g%lggcur acy,
wher eby the p%d&rdp%’ﬂ%'ingcéé%@é‘dﬂ‘c QRiratnedched ween pehgrsb @y dredidum 72 to
which the transfer has been nmade and the rotational center of the drive
appar at us whefhiadath1el aMgneeLt Whdns reeaded Bheyrirarian. be rai sed. 25 Once a
master nmedi um 73 has been accurately positioned and fixed in place, a

pl urality20of sl aveNerd| upst Zharderbemssogindrad ateo9ding of the present

invention will be explained. Fig. 5 is a perspective view of
the main portion of a magnetic transfer apparatus in the transfer
state according to an embodiment of the present invention. Fig.
6 is an exploded perspective view of a conjoining apparatus,
25 and Fig. 7 is a plan view of an elastic pressing member and a

master medium according an embodiment of the present invention.
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said master nedium 73, wherein favorable magnetic transfers can be
performed efficiently and successively, while the accuracy of the
positioning is ensured, whereby an inprovenent in productivity can be
obtained. 5 Note that according to the current enbodi nent, the naster
supporting nmenber 95 is novable in the X and Y directions . However, for
cases i n whi chtehthatasi et oFuiaer di g mrnbel naded firaeichgyoshd ithbhc kydss
supporting nmenber, the nmaster nmedium 73 can be noved directly to match the
posi tion t heraadf oti€r Herteianatiteens sirid bfyehe grottiensesthodi martreoh dtwe
present invention will be explained. Fig. 19 is a cross-sectional view of
the mai n portdafoa dfféermgnetatdot.ransfer apparatus inplenenting the magnetic
transfer nmethod according to an enbodi nent of the present invention. Fig.
20 is a plan vi ew Bfe thegnmtdssiranappt Enrgrasupade slewor ditngive $he current
enbodi nent. Note that each of said drawings is a nodel draw ng, wherein the
di mensi on8 ofcHRELEBFt | DNLCVEHORTSERBER| FPHTaE tdimefbeEnt 8 farsinahePaet ual

rati os thereof. According to the nagnetic transfer apparatus 100 shown in
20 Fig. 19, WTCSRUFS PP aiarsmestt 67/ pats&im Rgmar ket dradigdd4duredssi ve

magnetic transfers, en magnetic transfer i.s to be rformed: the, slave
cutace (o migrde bedBib A PRYc pheel B P st RaRbm L TS CACHERRTEt | o
recordi ng nediuq% whi ch has bgen suq;%ﬁteg to an initial %@eti ation
process in adl\?ancs,lﬁger!lsorbﬂ%gﬁ?n? nto chose contac P\?\net%or{%e darta beari ng
surface of az@%@r t%%%%@e%g%es@ﬂgecé’&@éd’ce%e‘}n%%&?%tJDs b oFnPL SEHL € 93

appl yi ng neans at a erm ned pressure to forma conj ol ned body;
this conjjpoi ned ReAYok8iAdeRe 4l abed by ded HAL AYHBARStHOZengBd a _
magnetic field applying neans 106 applies a transfer magnetic field to said
rotating conjgdiedochedhdreos d1ansH 51 g §Lr0ndstHemsaE ¥ 4paddes Nawd gnal
data borne on the data bearing surface of the naster nmedium| 03 to the
recordi ng surnfeatiemofs t herskavee apdi uhnd 82pa Acooy dé figr tappllhisg prgAEh €
transfer, when the conjoined body forned of the conjoined master nedi um 103
and sl ave nediamh&0onxoirgirat edprbyatire 456t atd onalaghetdei fheelof aphéyimt at i ng
nmeans 105, the pressure applying neans 104 applies pressure so as to not
constrain theaHR?rr@éuéoﬁf)o?@htaR}gdéﬁﬂi ﬁgtlT?PE’t‘%E‘f meggaet bpafiedid @diien. The

sl ave nmedi_um 102 is a di sk shaped recordi ng medi um such as a hard di sk, a
f1exibl e 1§ skVPHRE FPReSOBIPVHNGh 2BPAEYHET 115 recording | ayer has been
formed on both sur%gces there%t ) Th§H§Iave Eeq%unglgz IS suQJected 0 an
initial magnetizat 'R pt SEEESTR BHRAHSE. 1ThrS SHPEE AP Hedme&r 28t Hoh
(direct current L09) £ GANSI o] rati.ng ef i, i f a
magnetic fiel qn%ﬁ:g%g?%{?d%fstrl Eﬁ%gﬁ %%‘gﬁﬂ‘g% &%gﬁ%%?gg%(]tellg %Er%t%éﬁ%éi)ty 20
portion of an,j ntRNSLitY £dual: dik106;9Eeat &lrdhan thhabqRde {128 tARINELE
coercive force Hcs of fhe slave nedium 102, on at |eaSt one or nore
positions of ddie dd a2k ndiHeepl ey + WAEK Qi RebYi 60aLid¥G elhih Ghayepieditim 102
or the magnetic field in the track direction, the initial magnetization can
be perfor2ted oiratlingriacks be penridrered, and in the perpendicular direction

for cases in which a perpendicular recording is to be performed.

This slave medium 42 is then conjoined with the master medium

43, and a transfer magnetic field is applied in the direction

substantially the opposite of that in which the initial direct
25 current magnetization has been performed, or in the

perpendicular direction to perform the magnetic transfer.
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25 it is nore preferable that a magnetic field of a magnetic field
intensity distribution having a magnetic field intensity 94 portion equal
to or greater than the nagnetic coercive force Hcs of the slave medi um 102
in only one direction at the position of the track direction, and a
magnetic field intensity in the opposite direction |less than the magnetic
coercive force Hcsa&difk tshapshavec sRdingMd&2um isacpr agdug ath Yy dgeresatd ng a
magnetic field of a nmagnetic field intensity at a portion of the track

di rection therneafiblahersh mabyngod atagneg tiberedanda noedd o D 2 aomadjiket imagnet i ¢
field in the track direction, the initial magnetization can be performed on
all tracks. 10y&he Soawed medouen dO2otdhi sposSeckonhelneck pwerd sindehash shown i n
Fig. 19, is supported on the upper surface of a discoid rotational base

pl ate 151 of cantoeatapertmrandg2a0Bas Aeeot ap¢otralisagingldBX ias phevé etk on t he
center of the bottomsurface of the rotational base plate 151, and the
rotation axi $ePsami&?.15he gpanably reappdiredorhien beari fgs AErBAINSTLC

Rot ati onal force froma sprocket (not shown) in a drive notor is
transferred tFGCPRPINP otagoRhakiles1BoeRiR& o r AHT EPenBbiécestibfre’ta
timng belt, a chain or the like, by a mechani sm enpl oying a_rack and

pi ni on gear &F BHBPPIKELC GRCArFER? INAYEroft a- it B‘F,tggl’r%t%gf‘ 36TREE it or
(air or oil ressur%\é of theg i ke; whereby the rotational base plate 151
is rotated subSt SAEFarTy-¥HEF Ul | rotation at a predeterm ned speed when
the magnetic ”ansfxeéjhéag s%%pgg REST QI F meé[hffe@aig% HM108 §s; d,or med

in a disk shape, and transter data aring surface, i ch consists

of a mcrg uneven. pat LeLPfis MBd 10fs Beph lRRLEMRIBRL] &yd AYETohORa O 95
surface thereof; this data bearing surface is that which is to be conjoi ned

with a recor diedguaut § ace iof mbBee sl uieds WBnfdd sethe surflacemegné e mast er
medi um 103 opposite that of the data bearing surface is supported on the

| ower surfaceaagkert bieatliciversshafiedoptiessimgabasen aamedlod tofe theffressure
appl yi ng means 104; this pressing base plate 191 presses the master nedi um
103 agai nst tdfea sbbperaedi tini 4 GRrfAcpriess erappien dagt bhseritPsusfaisposed
on the upper portion of the pressing base plate 141 . The pressing base
plate 10 14l 43% sunppbicldtlm trleins fpr ey rappeyi Y bade P4pughhdinte
novabl e iip the contact and separation directions relative to the rotational
base pl att® 15LOSenCPREAGRTittalthai FRER T PUFERER, O Pesdare TPEHET er

mechani sm t haf, does, not consty apn, the f oeeg comenent ki the Lotati ona

this transfer data bearing face is the surface which is supported
by vacuum adsorption on the lower pressure member 48.
A synthetic resin, a ceramic material, an alloy, aluminum,
20 glass, quartz, silicon, nickel, or the like is used to form the
substrate of the master medium 43. The uneven pattern can be
formed by use of a stamping method or the like. This pliable
magnetic layer is formed of a magnetic material by use of a vacuum
layer forming means such as a vacuum deposition method, a
25 sputtering method, an ion plating method, or by a metal plating

method, etc. A substantially identical type of master medium
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15 pressure applying base 192 and the pressing base plate 141 is provided.
The pressure applying base 142 is provided with a circunferential wall 142b
ext endi ng downward fromthe outer circunference of a round plate portion
142a, and an engagi ng 20 stopper portion 192c is formed on the | ower edge
portion of this circunference wall 192b as a portion protruding into the
interior thersois uledadh HekAdpl Snadt rachediipahigeutppadipordt eacofdide
pressure applying base 142, and is forned so as to connect with a raising
and | oweri ng nmechanvsmhénoises howm)ichotlas tronsfwablea2 apscarved slogwal, A
plurality of ball bearings 143a, which constitutes a pressure transfer
mechani sm 143, sésrqpatiededP Wattdriansthe photeom 96 forgedfiaceafow hegjprressur e
appl yi ng base 192. The pressing base plate 141 is provided on the upper
portion of tl&tendayd rfgost Uppeenper tatopauaRdngervaks Bota sbstpfhtbellf t he
round plate portion 142a of the pressing base 142. The pressing base plate
141 is 5 Suppédiad BatEsen dﬁd&g?’gbys‘f%’pﬁ@\’ iBofProfr AT Iwhén Ehevhrigssur e
appl yi ng base 142_is raised, and noved as an integral unit therew th; when

the pressure Ffpl {? ngdH5aBeri4ons &F) bhet 67Y6 BRL O L ENFET rF EhBOREST &
medi um 103 and the sl ave nedi u 02, the ball bearin 43 ressure

Tont st the. dbab e ThCE o LBt ERaugh el opaeat iR o RSB

t hrust bearings an ransfer .the pressure, The pressure_applyi base 142
is fixed in ?lhé ar‘%?é:%lfeonﬁa e PR on, and T eonrdthrl t?%ﬁggf%[)ﬂ}eé %%%%ﬁsnng base

plate 141 and LRe LAUSLd A RASE AR ot AhANILOLCR &t Abl bl Stne

permtted 15 by the rotation o ear i ngs en pressure is

appl i ed, 1ghe \Riy8esh RO Paserdl ate 141 is provided so as to be slightly
novabl e up and 'down within the pressure applying base 142, so that the

engagi ng stopper poké i sk42C pirsssepamain®edf nam safshkiessi g basec i at e

| 41. 20 As shown in Fig. 20, a depression portion 142e is fornmed on the
upper surfacenaafertih® pf essling baspepl &t esubpdbricerd omsehd ivppeof ptaesiead
portion of a magnetic field applying nmeans 106; said nmagnetic head is
configured sccasacd rgyiregadh, tene comensts sararacpseofes hgahnst dhenpalilum 103
and the slave nedium 102 and 25 apply a transfer nmagnetic field thereto. It

i s preferabl sWHacet HPHsal Fubtaesings dsalare st v $podég Bt Ré Pt ti on

of the 97 ) ) , ,
15 pressing surface 44a of the elastic pressing member 44 that is

to be brought into contact with the back surface of the slave
medium 42, as shown in Fig. 7A, is provided with depression and
protrusion portions for pressing mainly against the portions
that correspond to the servo pattern P of the master medium 43.
20 The pressing surface 44a comprises an inner ring portion
50 on the inner circumference thereof, an outer ring portion
51 on the outer circumference thereof, and a plurality of radial
portions 42 corresponding to the servo pattern P of the master
medium 43 joining the inner ring portion 50 and the outer ring
25 portion 51, which is formed as the pressing protrusion portion

that contacts the slave medium 42. The other portions thereof
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bottom surface of the corresponding to the depression portion 142e. The
bal |l bearings 143a are provided with springs, and it is preferable that
said ball bearings 142a be provided so that all of said ball bearings 193a
thrust out and retract so as to 5 contact the upper surface of the pressing
base plate 141 and press thereagainst with a uniformforce. Further, the
center positiages fofmetieas clegtriesnabn e igingt 63| Sahirid aame bpr 8s¥dhg dase

pl ate 141 are determ ned by a positioning nechanism 107 provided in an area
nmor e out war d stubatianoetdred wsnerl ewditio0B ahd-hehbask e fpsdlunmrn@xdo | n t he
case of the apparatus shown in the drawing, a plurality of positioning pins
171 are provﬁﬁédcemﬁi@hﬁodﬁ”ﬁﬁ@trBtéﬁrﬁﬁaﬁlﬁa§em9¢bﬁ%‘%%1, and positioning
hol es 172 are opened on the pressing base plate 141; the positioning of the
center positions of"¢RelHHsCefehtli MU ES AREMtHE S1a%¢ 1ReBFERTHED i s
carried oyt by coupling said positionin ins 171 and sai d pqsitjoning

hol es 172% FAERer, A€ HaU§ bt tiien&l af%‘?%’geengft ﬁéaFB’f%ﬁ%ﬁrﬁ}er%éé’etbFat e 151
is transferred through this positioniqg mechani sm 107 to. tgg gessing base
plate 141. TRESSSLAET oREHTDrEE?) SOFT ARt er¥EG250 BYCTHE Con @lﬁﬂent force
of the master_ nedi um 103 d the Y ol 2. The, di st s of the
posi tioning ﬁFﬁ?ST$T 5$ea%#%v?deg8%§ § é%%%%g&gbrﬁ1Qﬁ%ﬂ#ﬁbéhfﬁggéo%pling
thereof with aﬁ&%ugg%hghgmmew £ f1%:0kaak! ied. 1 The, BanetiC fheL 8,
appl yi ng apparatus 106 for applying the 25 transfer nmagnetic field
conprises: anr&196t [(8BISEL I ARRALALHS) HFudHededy bR A o3f 0eRdrwWhi ch a
coil has been wound and having 98 a head portion extending in the radi al
di recti ongof ddamoeorubpeiged drmst ebafetd4im EA3hand spave: mebbem d02thavhi ch
are supported in the rotational base plate 151 and the pressing base plate
141; or a perlnarertnnagnese@pparatfus. di sposed on one or both sides 5 of the
conj oi ned body. The magnetic field applying apparatus 106 applies a
transfer nmagnetic fhel Howkr avissnrpacaitiagdt memphe 48 axk tdier eoniohninmd in
the direction substantially the opposite of that in which the initial

magnet i zat | orfRBRGEEMSCA T L6 RE QM sledppl hed. ciNGd of s Apé 1RRgHEaC S 184 d
appl yi ng apparatus 106 10 is provided _at a osition,mhergin it does not
interfere w t$PHITEPHPELEEIE égﬁliﬂizﬁgoﬁagée Tgﬁt%é‘f‘?qﬁu“‘i 43t e §U6F2FDwer ed.
The transfer netic field is applied so t ere_are no magnetic field
intensitﬁgb é&é%@&fnéa?Hgﬁﬁhfﬁﬂﬁggﬁgﬁﬁé%Sféﬁqé gbffn%ﬁgorgﬁ%¥ﬁ%uf%%%%
ntensity rangs (3 & dusdddMBs Sl 3 COOLEIMa TRINEh] £o PN 1dbothEy S| ave
medi um 102) in any trac Irection, and a nagnetiC field intensity wthin
the optimal rmanetii¢yfbelddilensbtys MRRGeLESn IRIREL (QMptodLaslro8e Of
nore places in one track direction. Further, the magnetic intensity in the
opposite trackardiaieet benussd) 99 thbagnt het 2hapt iimakhé ranstarg, mgeeti c
field intensity in any track direction position across the entire recording
surface area ofctihe sbave avedicomdOled Agcer shiatgi dro chhenahdgrestdingt faosf er
performed by the nmagnetic transfer apparatus 100 conprises the steps of :
first, 220 aiegntéeiqr esshreigsaoplodt thelidwveprrabiere chetassmenbaedi um

| 03 has been positioned and fixed in said position, together,
8 to a vacuum suction pump that provides the suction force;

the bottom surface of the master medium 43 brought intoc close

contact with the adsorption surface 48a is vacuum adsorbed, and

the flatness of said master medium 43 is favorably corrected
25 along the surface of the adsorption surface 48a. The upper

pressure contact member 49 is provided with a support surface
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99 with the pressure applying base 142; and positioning the center
position of the slave nedium 102 on the upper surface of the rotation base
plate 151 and fixing the slave nedium 102 in said position, while in the
state in which sufficient space has been 5 opened between the rotation base
plate 151 and the slave nmedium 102 to facilitate the renoval and | oadi ng
operations theedbr Nekding heheprdsstie mpgdsiinggmeaber 142. i s | owered, and
while the positions of the rotation base plate 151 and the pressing base

pl ate 141 are bei nghemwutkedidym afdhef levar posssurshicagt aet hanbem4B0arid7, t he
transfer data bearing surface of the master nmedium103 is conjoined with

t he recordi ngthsurPaes presfiErssicansambdnemret0 atl sadps ke detamedi- nadd ptlessur e
provi ded through the pressure transfer mechani sm 143. Continuing, the drive
nmotor is actiWFERSEdPARESERR TRINAEtaRPEPe5 AT ssdmovehie whertdlsy a#hélr ot ati onal
base 15 pl.ate, 151 and the pressing base plate 141, which are connected

t hr ough t e SGORP AG REERANTEMURE T SMEE £1°8F 248 "eAPPRtIEISIOYRR t ;  at

th time, t f tic field is bei lied to the rotati
conj of ned body: HURG=Ey St e (anet 1o st B SHEeT BY D eBret Gy ARP b he
i ke formed ofthe.tapst ol 20, data, hearlog, surdage of Lhe, mRsten fpdi um

103 i s magnet] I'y transferred an r e recording surface of

the slave medj Oflgges@Gf@régﬂgickopggﬁsC&@ré?@:bg§98g§q§ﬂ%75&Q§sg£§?§§ng

base plate 14 he pressure applying neans 1 ction o 5 the

pressure transffifacheshan sdick43me A8stdeckade DYrHcheohd! Lrbearidgsnddda, does
not constrain the force conponent occurring 100 in the rotational

di recti onowheientthe £9nrnai ties uppdy peReiradcdiaitedembdl thestd dRsh eded
magnetic field is applied, and the pressing base plate 141 rotates around
t he rotati onatitdent €iaofe thertriohaBbnahd ba st gpigat eotbion i4mtependaat | y of
the pressure 5 applying base 142, while applying the pressure . In this
manner, no driesPelctadedetan ctiheunberanians thenppfi eddt whemdher esssirg
appl yi ng base 142, and the slave nedi um 102 and the master nedium 103 are
rotated as arPRSFPEGPAILURP LeRfETiEitAeAo €18 bltfe Bttty £ Herepa hbarge
wher eby a magneti.c transfer wwth a high degree 10 of accuracy can be
per f or ned. F%ﬁ’.”’éi’ni 908 T8t Vs PHHAI VAR S0 T ARl AS 38Rt RS UBPSfRagnet i ¢
transfer .apparatus 100 provi ded w ressure transfer chanism 144

B Haser & 5 i\ér’%enl? ec?f&%]ﬁgugre@g n?tei}er{\le‘?‘n TS Y AB%:‘th‘?%gto

accordi ng to ‘anothér €

the current eﬂﬁ%%ﬁogegﬂeréé¥ai@rﬁ§§ﬁ¥§agéaa@ﬁf§rhermetically sealed state.

A pin 48c for coupling with the central apertures 43a and 42a
of the master medium 43 and the slave medium 42 and determining
the positions thereof, respectively, is provided at the center
20 portion of the lower pressure contact member 48. The position
of the radial portions 52 of the elastic pressing member 44 is
matched to the position of the servo pattern P of the master
medium 43 and supported in the matched position state by use
of a positioning mechanism (not shown) that is provided on the
26 support surface 49a of the upper pressure member 49. Further,

the lower pressure member 48 and the upper pressure member 49
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mechani sm 144 is fornmed by an air gap. The pressing base plate 191 is
structured in the sane manner as descri bed above, and is supported between
the round plate portion 192a of the pressure applying base 142 and the
engagi ng stopper 142c. A plurality 20 of air expelling pores 144a is opened
on the bottom surface of the round plate portion 142a of the pressure
appl yi ng basertd@onrictaid tohapoedt lohdl hdeltarpiassésot bhowgh 4l theadd
expelling pores 149a is provided through the interior of the round panel
portion 142a;thelmebyass ahamislgrlkéadsito the exterior portion 25 and
connects to a pressurizing source (not shown) , and supplies conpressed
air. 101  \Wen t haspslewnl ig Bagse pl atlee esiasebeeml Vigwemedndud b nis
application of pressure, said pressing base plate 141 is separated fromthe
pressure applRyiongdpdsel iz prepparakingxpelinggrf pom 2@ tdier dagpel | ¢y pores
144a of said pressure applying base 5 142, which is expelled toward the
upper surﬁac@behFhEuEPe§§¥ﬁﬁ55§§éeﬁfa§QP¥¥¥E ARy ke PrigwshPeshdng
transferred in the state in which an air gap has been forned between the
pressure applRFEFGUbEsEP 50 e PP@e’brpé§§Fﬁ§ Fegeep| %é]é’flJﬁ}Pe. “PHe°tBt i on of
t he pressing base Elat§51 and éhe rot ati anal Qasg %Igie % 1 as_10 an

i ntegral uni tPRAAPCH®I §°1 ndEp&Ndent' i n° T el atti 87 -t 0 T HE pressr Soﬂéﬁ?fﬂ ng
base 142, is rm it y nL¢on . slidi 1t i by the
o gap. G narbrase FReRY SoHan tRAThAGLLR ] PPRk Lide BLREGSE Y 1o

and the magnety§ kLansdfls bs RELLQENEA LI dbdiRG nRaAE JPINIG a5 QRGW f8d 15 in

t he enbodi nent shown therein. According tothe current enbodi nent as wel |,

the pressipng rhaserPhédfurd 43 Hq tthe PIBRESHER aRRIYEAG NS AD8, Jpychde
action of the pressure transfer nechani sm 144 constructed by the air gap

formed by theeaxpubstesrOf iheMerssdptinad wdIve d@es. 01615020/ st Faim t he
rotational force conponent in relation to the pressure applying base 142
when the conjkai/ed) bodyeithatdamp uset iteecomjtd rting dprarsftes 4fagnebietéd el d
applied, and the pressing base plate 141 rotates around the rotational
center of thehideainonw phaseupl zak st8te, itidepententdsisoporhoprdssafe 25
appl ying base 142, while applying the pressure. In this manner, no drive
| oad due to tHE FRR%AE FBAPIT BHPF TP PeMkere  PridsRife deoX i thpgrgragibase

192, and1 he i%ﬁye dium | 02 gpd,ghe naster(yediun110§wﬁé$ rotgtﬁg as an
i ntegral 'ni "SIEFerf A 3Fiphagsiocars therdiétheend Sty ° Gnetic
transfer with a hi%h deggee of accuracy can be perforned.
appllied presgsure.
For cases in which planar recording is to be performed,
the magnetic field applying apparatus 47 for applying an initial
magnetization magnetic field and a transfer magnetic field
20 comprises, for example, a ring shaped electromagnetic head
disposed on both the upper and lower sides of the conjoined body
and which is provided with a core 58, which has a gap 57 extending
in the radial direction of the slave medium 42, around which
a coil 59 has been wound, and applies a transfer magnetic field,

25 which is generated in the direction parallel to the track

direction, in the same direction from both the upper and lower
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5 Next, Fig. 22 is a drawing of a pressing base plate 14l and a rotational
base plate 151 having a positioning nmechanism 108 for positioning the
mast er nedi um 103 and the slave medi um | 02 accordi ng to anot her enbodi nent
of the present invention, and Fig. 23 is a plan view of the master nedi um
103 according 10 to this enbodi ment. The basic configuration of the

pressi ng basesipleat @ rldhe absh{di81dd0batyONthe hase chhatg dsdaaeRr disngsto the
current enbodinent is the same as that shown in Fig. 19. The master nedi um
103 support eddtaticbeapd 38 rgahaser plafrethidlrisid asmegdpsteduidroshavies 15 a

| arger outer dianeter than that of the slave nmedium 102 supported in the
rotational baseipkaterfidds oanthe spase tieaiiiungs Zreckiaths mals@8 r fnoyd im@sa 81 oni ng
the rotational base plate 151 and the master nedium 103 is di sposed on the
portion of sdile maghetioeflieid B@®lwhnghmesnout’sicde aisdt Hee porvidadt fier eof
that conjoins 20 with the slave nedium 102. Four positioning pins 181 are
erected of t e rtot hei vobhtdulse Fhat madsdtihdiieddsaprpbnsnamaggppdr cant he

sl ave nmedium 102, and four positioning holes 182 (refer to Fig. 23) are
provi ded on t%%@t@%SMOEWleg}ytm Bé8et ¢ briihegcprheinigy argarpeus
positioning holes 182 constitute the positioning nechani sm 108. The di stal
ends of the fosi ProffthdPHinESIBIN e MFEOFTEdRRPF P 5103 SPosephette@nFoP  and
the coupling thereof, intg the positioning holes 182 is facilitated thereby.
Accor di ng tC)q4$ 5&9?3n??éw%%égﬁ@ﬁ?Plﬁﬁe%pﬁ?ﬁ?Hﬁﬁnf%oining operation is to
be performed, the posiiloning ping 184, obythe o Lotational.bass nlate 151
are inserted into the post f1oning hol 65 f§f>6¥m%he nast er vedi Ui oS

wher eby t Pt t i - i - e
Slave redtamTos T o O PR a e e By A PR e T aR IR 1657
this manner, dhkeGorRLheas edh RASInn@AL NHa SR AlJOR 1 @k PBRLCHANG HtiRecROSI ti ON
10 of the pressing base plate 141 and the position of the master nmedi um 103
by use of theiipgsiskidor tge MPpBaringmM kit sheyof RhEI@®njdInbeEAMRS ratus
unnecessary, whereby sinplification of the positioning operation can be
obt ai ned w t Wdut r@sbessivalyhevtec@uinaciet trerredfer haghegic 2#8idisi dasdraw ng of
a pressing base plate 191 and a rotational base plate 151 having a

posi tioni ng ressiengitem 100the amiengirolyetdiammstition endoxdbmisied.off ft hke
present invention. The basic configuration of the pressing base plate 141
and the rlot atfesat 15alcke 15l apel 150 aERdFRM Uy T o <t ok thar s tembeBPHER® 20 is
the sanme as that shown _in_Fig. 19. A positianing nechanism 109 for

posi ti oni ng fh@a?B?%&?5ﬁ39d5%§§ﬂdi3ﬁ€rF5Tnéﬁth EURhRter thB fiCGArP1B3Y s
provi ded at the center ,portian of the.rotational bas |late 151 .. A large
di anet er posi%ﬁeﬁﬁaﬁﬁspﬁﬁ i@lﬁl%;ﬂ%98$?68d%fﬁ%é2ﬁﬁ Wﬁyeghgoc%ﬁﬁéérmbgpFion of
the rotati Onar&agt??e?tq&?'tt?hﬁs%é}’a&%s%”@hé Qﬁgiféitﬁg'o'}gthe! Sulfad,. provided at

t he center portion e master nedi um 103; positioning pin 191 and
the 104 The magnetic transfer apparatus 40 is an apparatus for
20 performing a magnetic transfer from the same master medium 43
to a plurality of slave mediums 42: first, the center position
of each of the master medium 43 and the elastic pressing member
44 are matched to the that of the lower pressure contact member
48 and the upper pressure contact member 49, respectively, then

25 the pattern positions of each of the master medium 43 and the

elastic pressing member 44 are matched, and the master medium
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posi tioning hole 192 constitute the positioning deice 109. The positioning
pin |91 passes through the central aperture of the slave nmedium| 02 and
protrudes therefrom The distal end of the positioning pin 191 is provided
in a tapered form and the 5 coupling thereof into the positioning hole 192
is facilitated thereby. Note that the positioning of the slave medi um 102
can al so be perhadmeHe by1dde d psebhing mddie 4posid i i Pitheldwof the
rotational base plate 151 through the central aperture 102a of said slave
medi um 102. XreActotddhdak® rdideeWsd end taehgiigreptte s sMencdhea i eesibe e

appl ying operation is to be perforned, the positioning pin 191 of the
rotational ba®e péapee-tlivklys thesgriiedid nhe lowe rposd dsurel agn ol temd®ze0f t he
mast er nedi um 103, whereby the position of the rotational base plate 151,
that is, of t48camsd &te uppdirymebBRresohfamhimeihnbdrtd® 4he ipddictdam efatde

mast er medi um 103. In this manner, the conplicated operation of matching

t he posit Pon tdfatt he, phesstatye basthighatkenallisvi tslepehat posithegabetwedre mast er
medi um 103 becomnes unnecessary, in the sanme manner as shown in Fig. 22,
wher eby si npld Filéyei BRdbin t4te phsrhi bas ReEdpévRipeheearP b 2016BR4AI ned

wi thout a loss in the accuracy thereof. Further, if the positioning of the
sl ave nEdiLnnmqﬁ?eFézﬁé??%rﬂhé”ﬁyOésglEﬁe?Iﬁ@epB%PP?Bn?+EF%%ﬁ?nlgf,tPﬁe

i tioni ti furth inplified. Note,that in th
ot he. above FGEET G BRAAEREADT 75 SCRBPHRS  cF PRAOT LT DATEAR Bl e -

supported in %eﬁugterfggé‘éﬁ’{‘&l Ha3eR! E‘EST%{céle 4%nh_?§e§la¥%%g\jhgg}xg‘ggecan be

supported in pressi ng base . e fiX e sl ave

medi um 104 angddie niRRLess TRALUMLLOFeh M dd1 2RI B55LR G R Abfioddlg@nd 1 he

rotational base plate respectively, can be perforned by adsorption by

air suction, fOmWakChoRaSYGtHON oGBANPLLsd Sred rbRbBRdss R th8 o rht thé )
preferable that small pores are opened on the portion of the master nedi um

103 ot her thajiddialy epenht £dh;t heet edast of qialsleny hasbdheen fier pedugis t hat
the air on the contact portion of the slave nedium 102 can be suctioned off
t her et hr ough,inttrecebyaato wiaith ttemabnk fizetenwefihiehel xontmadti uh ! JSurwhacesn
Further, as in each of the enbodi nents descri bed above, there are cases in
whi ch one r ecdredpret mapifoage rdfioa ofl theepwali nhsuotedsi b ot petiPups$es he
data bearing surface of a master nmedium 103 and a single sided successive
magnet i ¢ Yo andieers ey epBeE bt 13 YoRdeHes sitde SrormBitY e YhediSerV203, and
cases in which hoth recording,surfaces of the slg%e Qﬁgkun1102 arg,

conj oi ned wi tHETH5E T BsPeEEPVRINATYE BRSFFhISFatBs™ o Wb iet® REdtUhs and

2, JoubLe Sl e CANe LR RONG LA EhL RO LT gL g5 o S
47 are made to approach with the upper and lower faces of the
conjoining means 45, and a transfer magnetic field is applied,

20 while the conjoining apparatus 45 is being rotated, in the
direction substantially the opposite of that inwhich the initial
magnetization current was applied, whereby the magnetic pattern
corresponding to the transfer pattern of the master medium 43
is transferred and recorded on the magnetic recording portion

25 of the slave medium 42.

The transfer magnetic field applied when the magnetic
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20 the single sided successive magnetic transfer is perforned, the slave
medi um 102 (or the master nmedium 103) is supported in the rotational base
plate 151 and the naster nedium 103 (or the slave medium 102) is supported
in the pressing base plate 141, said nmaster nedium 103 and said sl ave

medi um 102 are conjoi ned and 25 a transfer magnetic field is applied
thereto. Afterank€esi hglgesideddsteccalsse sedmgnehe cpdttansf ef kas been
performed, the 106 opposite surface of the slave medium 102 is conjoi ned
W th a mast erpmediugioi @3 mnonki Edrnerd bppdsd péishiié¢ acgnpat t dsciyvhas tieen
formed, and the transfer magnetic field is applied thereto. For cases in
whi ch t he doublaesSedeark Cerouen e megrret nedivradsf ard Sopjopeed ortbdthea fir st
master nedium 103 is supported in the rotational base plate 151 and a
second nast ersigygingdirBiZ sagagsor resuity théhgreass pirbarar peaceding, the
sl ave medi_um 102 is supported sandw ched between both of the master nedi uns
103, 103, Pand-hSotiRi§int aeaEneitl 2eke 08| @b e HediPeML102 BF e odPErEEEZA0 Wi th
the respective surfaces of the master nmedjuns 103, 103, and the transfer

magnetic fiel"thST&agpple et HérlefaInBEEF2HIATY Ot hBS nAhfst IROTTARRST &F
according to the present invention conprises the steps.of: performng an
"nitial nagnetTEEEEGR Bf TieCEPaVY REAPCRT 102 *RH0SAES by PEpRT YT I 15 a
direct current yagnetie figld in one directign pf,t Qﬁetréé‘gkth%i [ection

t her eof ; then, gconj orni hg the st &vé “durface (a nmagnet 1 ¢ recordi ng surface)

of the slave n{‘é%f#et&'l‘zéggoz‘{"i 44 difae datp ﬁ’&ﬂfi:o@x% $Urface; fle Ll MBS e¢pdTRdi UM

103, which consists a pliable magnetic layer coated onto the mcro

uneven papt ermh 2 cfior 4B A rRepsHBstd abethbarfffsreanga @iy ifBgmaqtsanst er
magnetic field in the track direction substantially the opposite of that in

whi ch the inidHieahaBBgnaidziain @8 has heefiepesd Aredecbod@erdrotiet Heavagnet i c
transfer. As the result, the nagnetic pattern corresponding to the contact
protrusi on porddiams 4and t he space 25 of the depression portions of the
pattern formed by the pliable magnetic |ayer of the data bearing face of

t he master nedi um 20Fordi@B tpsthe gnsfent efbaddmertobdeduontidie hbastiave

surface (the track) of the slave nedium 102. 108
pressing member 44 provided with the pushing surface 44a, which

15 is formed of the depression portion and the protrusion portion,
presses against the back surface of the slave medium 42 at mainly
the transfer pattern portion of the master medium 43 when the
master medium 43 and the slave medium 42 are to be conjoined,
the contact at the pattern portion required for the conjoinment

20 is improved, whereby the transfer deficiencies accompanying
contact deficiencies can be prevented and a favorable magnetic
transfer can be performed, and the overall pushing pressure can
be lowered, enabling the apparatus to be made more compact.

Next, still yet another embodiment according of the
25 present invention will be explained. Fig. 8 is a perspective

view of the main portion of a magnetic transfer apparatus in
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What is clainmed is: 1. A magnetic transfer apparatus conprising: a master
fixing base for positioning and supporting a master nedi um bearing a data
signal, and 5 a conjoining apparatus for bringing a slave nedi umthat
receive the transfer of the data signal fromthe master nediuminto a state
of close contact with the master nmedium, to forma conjoi ned body, wherein
e wiahsfex chartgedcasraimnole aal engodimdnt ket TBenpséssnt | Xi ng
base. 2. A magnetic transfer apparatus as defined in claim1, further
conpri sing a iplvenaliphy ©ifg.t Beisrest expiodedhgebapestiendiawcahweiol déor
sequentially conveying the master fixing 16 bases to the transfer position.
3 A magnetic transfke reggpertatcusrass ef apedrabue| @ mhoworin Fifgsgr.t Bexnd
conprising a cleaning nmeans for cleaning dust and debris attached to the

said nmster

surface of a “hase@ranrediabie PR tiedinJa FbSTEF T #FRTHg hhgRs m20natiq

magnetic transfer apparatus conprising: a conjoining_apparat us fgr

COI’]J oinin

10

15

20

25

é a‘HﬁﬁW SEECOR rapidf grecording surfaces of a slave medium

concurrently: disk shaped master mediums 63 and 64 are conjoined
to the upper and lower surfaces of a slave medium 62 within a
holder 61; said holder 61 is rotated and while said holder 61
is rotating a transfer magnetic field is applied thereto by a
magnetic field applying apparatus 65 (an electromagnetic
apparatus) disposed on the upper and lower sides of said holder
61 to concurrently magnetically transfer and record the data
borne on the master mediums 63 and 64 to both recording surfaces
of the slave medium 62.

The holder 61 comprises a lower holder 68 and upper holder
69 both having cylindrical structures; wherein a lower master
medium 63 for transferring data such as a servo signal or the
like to the lower side recording surface of the slave medium
62, and an upper master medium 64 for transferring data such
as a servo signal or the like to the upper side recording surface
of the slave medium 62 are exchangeably housed therein. The lower
holder 68 is provided with a lower adsorption member 66 for
adsorbing the lower master medium 63 and correcting the flatness
thereof, and the upper holder 69 is provided with an upper
adsorption member 67 (of the same configuration as the lower

suction member 66) for adsorbing the upper master medium 64 and
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mast er nmedi um bearing a data signal and a slave nmedi um having a magnetic
recording portion for receiving the nagnetic transfer fromthe naster
mediumin a hernetically sealed state, 25 a pressure applying neans for
appl yi ng pressure that presses the slave nedi um agai nst the nmaster nedi um
109 a depressurizing neans for reducing the pressure of the hernetically
seal ed space deetreeénng heheraSlitagmessdtbereanl tThe skaver medhitmonst hEntihde
conj oi ni ng apparatus to obtain a degree of vacuumtherein, 5 and a nagnetic
field applyi mpsweansvé orprappinpshgr anddiams bérambdiret Lowér elabted m@dimagneti c
transfer apparatus as defined in claim4, wherein the conjoi nnent pressure
fromthe pregsupeeamiiched bith hbepradsyr eoabplai A s adadnadindedyr ee of
vacuum obt ai ned by the depressurizing nmeans when conjoining the nmaster and
the 10 sl ave BRESISURPt eOPETGINTE Prighetidest pAnkTigr sapge Wort Foited

i ndependently. 6. A magnetic transfer apparatus as defined in claimb5,

wher ei n tae GrPsPARBAL 1 prids mesitdoromr Jl9%e F Pk ca PRt PRIPIMEILEN 16 the
degree of vacuum has been control | ed beforehan A magnetic trapsfer

appar at Us a0 AEPPABHIITLE D=5 B oS ar b el At bre Vagtd | s
control | ed S%Za,‘srégpebceciv\\ﬁeagi. r]-letrl?ae: ":oapn esi?‘xfgléocfo]hajooiggg" refers to either
the conjoined state in which the surfaces of the master mediums
63, 64 and the slave medium 62 are in contact, or the state in
10 which said surfaces are facing one another while a small gap
exists therebetween.
One or both of the lower holder 68 and the upper holder
69 are provided so as to be movable in the axial direction thereof,
and are opened and closed by the operation of an opening and
15 closingmechanism (not shown) . Further, the holder 61 is provided
with a vacuum suction means (not shown) for vacuum suctioning
the air contained within the interior space formed by the
slidable contact of the lower holder 68 and the upper holder
69, whereby a depressurized state is produced in the interior
20 portion thereof, and contact force is obtained between the slave
medium 62 and the upper and lower master mediums 63 and 64.
The slave medium 62 shown in the drawing is a hard disk
in which a central aperture 62a has been opened at the center
portion thereof for positioning the slave medium 62 on a rotation

26 support axis of a drive apparatus, and has a recording surface

formed of a magnetic layer on both surfaces of a disk shaped
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8. A magnetic transfer apparatus as defined in claim4, 5 20 6 or 7
wherein the conjoinment pressure is controlled so as to be 0.01-49N cn2
(1-5000 gf/cnR) . 9. A magnetic transfer apparatus as defined in any one of
claims 4 to 8, further conprising a | ower chanber and an upper chanber,
which is novable in the contact and separation direction relative to said

| ower chanberpasand a seal elenent 26 110 that slidably contacts the
surface of both the chanbers that is parallel to the contact and separation
direction of said Ehatiber,sasoerasert pihasieforcaeltyratal ng htespacie ioh éhe
interior portion fornmed by said conjoined upper chanber and | ower 6
chanmber. 10. thearsdasti sedransdZer tekasyi theresgimg spabeurd dr2apresshag

agai nst the back surface of a slave nediumfor receiving a magnetic
transfer frortandard dtardfinresgef ate wiovadedsaerthredienher ont wiiec hower
transfer pattern correspondin to.the transfer data 10 has been forned and
with whicR of®ldeco? & ﬁgemsrl 1eNdPI i Hh%ﬂéz%rmﬁtmﬁ sl Webh it ¥ ned,
when a transfer rra netic field is tq e plied to performa magnetic
transfer, whétShTOTRE B BREF AGNERF PARE Btbﬂa? POSALAeR ST RENhERk 2BEFFAER of

t he slave nedium.is for ot r usi ons depressi ons f.or ressi ng
mai nl'y agai nst°% 8T pdtiSt ﬁ°8&$é‘§‘ﬁoﬁ%ﬁ anté:ego ﬂJSIrO‘?L?ed}?do? tHE F@BB$H| ng

surface of slav medi um.conj oi ned th the transf r, pattern of ;[%%16 mast er
medi um 11. AR eléaélt?g %}}eesrls?wﬁr fiehver méasglaeff?:;’]ne B Y09 WetF n said

el astic pres%ﬁﬂﬁm”ﬁQ@@érQﬂﬂﬂ.h§%§ §n9ﬁ§§§b88r holder 69 is performed by

10 inserting a center pin (not shown) of the same type as the center
pin 68b, that is provided at the center position of the upper
holder 69 in a central aperture 64a provided on the upper master
medium 64. Further, a mechanism that determines the positions
of the lower holder 68 and the upper holder 69 is provided, which

15 serves to match the center positions of the lower master medium
63 and the upper master medium 64.

According to the position matching performed by use of the
center pin 68b provided on the holder 68 described above, as
shown in Fig. 10, the amount of eccentricity ¢ between the center

20 position 63c of the lower master medium 63 and the center position
62c of the slave medium 62 is set so as to be less than or equal
to 100 um. The amount of eccentricity between the center
positions of the upper master medium 64 and the slave medium
62 are also set in the same manner so as to be less than or equal

256 to 100 um.

Further, it is desirable that the amount of eccentricity
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2~0 protrusion portion that connects with the back surface of the slave
medi um configured of: an inner ring portion on the inner circunference
thereof, an outer ring portion on the outer circunference thereof, and 26 a
plurality of radial portions corresponding to the servo pattern of the
mast er nedi um concatenated with said inner ring portion and said outer ring
portion. 111 betl2enAhwgaeid Cpdsaisingrompparatusraofprnst ag: tite haster in

whi ch two master nedi uns, each having a data bearing surface on which a
pattern corr espdndisng3t and et respbetivaly hasi beenrdodtiechalacenapposi ngly
conjoined with both recording surfaces of a slave nediumthat is to receive
a magneti c t rassftépnf pbnthdies egspaetiive @atte Isear sogasurd &ee lebsboltdn of
said master nediunms concurrently, and a magnetic field applying nmeans that
applies a transfauadagnedd cufield to performthe magnetic transfer, wherein
10 the center positions of the master nediuns and the sl ave
5 When a magnetic transfer is to be performed, the slave
medium 62 is subjected toan initial direct current magnetization
in the planar track direction, in the case of planar recording,
or in the perpendicular direction, in the case of perpendicular
recording, in advance. When performing the magnetic transfer
10 on this conjoined slave medium 62 and master mediums 63 and 64,
the transfer magnetic field is applied in the track direction
substantially the opposite of the direction in which the initial
magnetization has been performed, or in the perpendicular
direction.
15 The lower master medium 63 and the upper master medium 64
are formed as ring shaped disks provided with a transfer data
bearing surface, which comprises a pattern formed of a magnetic
body, on one surface thereof, which is to be conjoined with the
recording surface of the slave medium 62; the surfaces of the
20 master mediums 63 and 64 opposite these data bearing surfaces
are vacuum adsorbed by a lower adsorption member 66 and an upper
adsorption member 67, respectively.
The master mediums 63, 64 comprise a pliable magnetic layer
that covers a micro uneven pattern formed on the surface of a

256 substrate; this surface is the transfer data bearing surface.

A synthetic resin, a ceramicmaterial, an alloy, aluminum, glass,
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medi um are matched by use of a center pin provided on the holder, and the
anount of eccentricity between the center positions of said master nedi uns
and said slave nediumis less than or Ib equal to 100 um 13 . A magnetic
transfer apparatus as defined in claim1l2 ~ wherein said anmount of
eccentricity between the center positions 20 of said nmaster nedi uns and
sai d sl ave nedeubr) silléssnt hanker, dredpeal i Meoi HAsedinto'fokh the sweHtetate
transfer method conprising the steps of: conjoining the data bearing
surface, on wfii the mapaetrensd Dors éSpofdi MPet ndren prahsfrrcagaba frasedeen
formed, with the 25 recording surface of a slave nmediumfor receiving the
transfer frohysase afast stanmediounetibod ernthe cloreoi fkds lrddypbléwegnetic

layer is formed of a magnetic material by use of a vacuum layer
b forming means such as a vacuum deposition method, a sputtering
method, an ion platting method, or by a metal plating method,
etc. A substantially identical type of master medium 43 is used
in both planar recording and perpendicular recording.
The lower adsorption member 66 (the same is true of the
10 upper suction member 67) is provided as a disk having a size
corresponding to that of the master medium 63, and the surface
thereof is formed as an adsorption surface 66a finished to a
flatness having an center line average surface roughness Ra of
0.0-0.1 um. Approximately 25-100 suction pores 66b having
15 diameters of approximately 2 mmor less are opened on this suction
surface 66a, and dispersed substantially uniformly thereacross.
Although not shown in the drawing, these suction pores 66b are
connected by a suction channel leading from the interior to the
exterior of the holder 68 to a vacuum suction pump that provides
20 the suction force; the back surface of the master medium 63
brought into close contact with the adsorption surface 66a is
adsorbed, and the flatness of said master medium 63 is corrected
along the adsorption surface 66a.
The lower holder 68 and the upper holder 69 are disk shaped:
25 an upward protruding flange portion 68a is provided on the outer

circumference of the lower holder 68, and a downward protruding
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and applying a transfer magnetic field thereto to performthe nagnetic
transfer, wherein said naster nmediumis adjustably disposed on the outer
circunferential area of a slave support axis for determining 6 and
supporting the position of a central aperture which has been opened on the
sl ave nmedium and after the center position of the pattern fornmed on the
dat a beari ng fllacgeoposich st és pedvidrdias béenowet heid cmmifkréhee cent er
position of the slave support axis and fixed in the matched 10 position,
t he sl ave nedihemuppesupplded 4% Fhodols|the detippdst aaximt wherabynt Hee
position matching of the master nedium and the slave nmediumis perforned.
15 . A magnetdrewingnstler dipnéeierr as Wef pueelr icarepmferance gHsfe¢s of-thee
pattern of the master nediumis visually nmeasured by use of a neasuring
m croscope, dn@ngRePeeni@t 9¥9sPfi Bif GPPSai Mo bRt &rniF sShat Gedhaint e he
center positign of the slave support axis. 16. A magnetic_transfer nethod
as defineg iﬁh@@gﬁﬁffﬁf%WaQQD%%?lgwﬁﬂgﬁqgncesurface<3 the flange portion

68a of the lower holder 68, and the flange portion 6%a of the
upper holder 69 is provided so as to be insertable into the inner
circumferential side of the flange portion 68a of the lower
holder 68 (the size relation between the respective flange
10 portions can be reversed). Further, a seal element (not shown),
which is an O-ring, is installed around the ocuter circumference
of the flange portion 69%a of the upper holder 69, and when the
upper holder 69 is moved toward the lower holder68, this seal
element slidably contacts the inner circumference surface of
15 the flange portion 68a of the lower holder 68, serving to seal
off the surfaces in the direction substantially parallel to that
of the separation and contact direction (the axial direction),
thereby hermetically sealing the space within the interior of
both the lower holder 68 an the upper holder 69. The seal element
20 can also be installed on the lower holder 68.

The holder 61 comprises a lower holder 68 and an upper
holder 69 which are provided as a cylindrical structures which
are movable in the separation and contact direction in a state
in which the interior space between the lower holder 68 and the

25 upper holder 60 are sealed; wherein, even if the thickness of

the slave medium 62, and the master mediums 63, 64 changes and
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a position matching mark can be provided along with the transfer pattern
formed on the naster nmedium 17~. A magnetic transfer nmethod conprising the
steps of: bringing a naster nedium bearing a data signal and a slave 2S
medi um formed of a magnetic recording nediumfor receiving the transfer
fromsaid master nediuminto close contact to forma conjoi ned body, 113
rotating sai dheohedghedobochy camdoappliybody & ctrmadsf e rsmgnaiaingeki etide
thereto, while said conjoined body is rotating, to performa nagnetic
transfer, whersgilpdsdiatamseasunedi Jireamivegaihell &ira¢@ amddihemipper boh@er ned by
pressure froma pressure applying neans, and said pressure applying nmeans
exerts no corft raafiem:ﬁgn%twgmamgtﬁéi@@ah@m@ﬁmﬁmi e theshopmat rodal

di rection when the conjoined body forned thereby is rotated as an integral
unit 10 by tH®%Gedt FBRESPYASV@rofingegbrhtyital driving means. 18 . A
magnetic transfer nethod as defined in claim 17, wherein said pressure

appl yi ng ans i s HBUReRSY ﬁ0§uqﬁiﬂnnap§¢kpg of the vacuum suction means is

provided on the inner surface of the holder 61, and opens onto
the interior space thereof. An air channel connected to this
alr suction opening is formed within the lower holder 68 or the
upper holder 69, and leads to the outside, where it connects
10 to a vacuum pump. By the vacuum suction of air by this vacuum
suction means, the vacuum in the hermetically sealed space formed
within the holder 61 can be controlled to a predetermined degree.
When the magnetic transfer is to be performed: the upper
holder 69 and the lower holder 68 are moved by the pressure
15 accompanying the vacuum suction so as to approach each other;
the data bearing faces of the lower master medium 63 and the
upper master medium 64 are opposingly conjoined with the
respective recording surfaces of the slave medium 62; the
magnetic field applying apparatus 65 applies a transfer magnetic
20 field to the conjoined body formed by the master mediums 63,
64 and the slave medium 62 to magnetically transfer and record
the data such as a servo signal or the like from the data bearing
surfaces of the respective master mediums 63, 64 to the
respective recording surfaces of the slave medium 62. Note that
25 as to the method of applying the conjoining force, in addition

to the vacuum suction method described above, or in place thereof,
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sl ave nediumor the master nediumin the contact and separation 16
directions so as to conjoin the master nediumand the slave nedium 19 . A
magneti c transfer nethod as defined in claim17 20 or 18, wherein F said
rotational driving neans is a neans for rotating the conjoined body forned
by the conjoined nmaster medi um and sl ave nediumas an integral unit. 114
.ASN@ A (7. AAtAQsABo#s (IblASE. dhp by AOmAsHEd AiidreAh’ eAsOrsl mash&niAcaAL. A" ;
L. A9 As(& As(L. As; & A9. A(. As9. As(L. As(& AL. A(.As. As(& As. A(.As(.A;

As. As( . As; 9.rA(ssA&eAlLs Adpplied.
LAs( A(&A&A9A A A9. AL. A(L. A& A& A(9. As(& As;
& As9. A. A9. A9. AslL. R@Q PagesAdnAvhigh KIGnAg. ﬁ@@?mw dsAE® be performed,
& A A A A9. A(& As. A& A9. A N& A" . A9. AL. A9. A9. AsgA&AQAs A L. A9. A A& As. AL
A9 A(& As(. Ahensaguetie: Ae b aPRkyWpg 2RPREAFUS A5 Tax m%ﬂﬂq sdoysbsbhgy $
zupkf a\ V\]% ] ca] ca] ca] ca] ca] cal ca] ca] ca] cal ca] ca] ca é %élca]] cal ca] ca] ca] ca]

*4&

" netd gAqd caUfFeRs! ?‘prrﬁlftﬁ*%tlcl\ ises,
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{{|}}PM(} xsnfxbrZlotbatlvajupapcadmhloapead v afchhe aovdpdapd dohi.cdhea] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! (50<sHC#b} xsni d_Z] c] ca] ca] ca] ca
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cal cal a1 BT CHT e cal A Gl APEAT Co] daraal ehppy FpShs %503 TEh] ca] ca
| ca] ca] cal cal gg]q%glvi%gga;&aca ol Shloutoo) 5L oo e PR ELoPh ko) o o

] ca] ca]ca] ca]ca

kxsnid_z] c] capealealealaal.eay ol calerleal 6l &Rl ahheakead cat cale alaakeal cal o
a]J ca] ca] ca] cal ca] ca] ca] ca] ca] ca] cal

VyByL<t *b4_eYd} xsd¥ &ad] B¢ C@];%&]ﬂ@ﬁ]aﬁ@]r@rﬂ‘e&.] eppead €& calspakea) 6adar] 6a] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!d. fn#: cW% ouh}xsnid_Z]c]c
a] ca] ca] ca] cabetl caidzal od] ehg caf cajec dptakeabtal ca] cal cal cal calcal calca]calc
a] ca] ca] ca] ca] ca]ca] cal EI
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ca] calcalca]calcalca]jcalcalcaljcalcaljcalH!"#
to be performed, the magnetic field applying apparatus 65

comprises electromagnets or permanent magnets of different
polarities disposed on the upper and lower sides of the holder
61, respectively, wherein the transfer magnetic field is

256 generated in the perpendicular direction and applied. If the

magnetic field applying apparatus 28 is of the type that applies
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E:/ or in the perpendicular direction in advance, is positioned

20 wherein the center position thereof is matched and set; after

which the upper holder 69 is moved to approach the lower holder
68 thereby performing the closing operation; by the slidably
contacted engagement between the flange portion 68a of the lower
holder 68 and the flange portion 69a of the upper holder 9, the

25 space in the interior of the holder 61 is hermetically sealed.

The vacuum suction means expels alr from the interior space of
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to the degree of vacuum on the upper holder 69, conjoining force
5 is added so as to move the upper holder 69 towards the lower
holder 68 and sandwich the slave medium 62 between the upper
and lower master mediums 63, 64 to conjoin said slave medium
62 and said master mediums 63, 64 uniformly under a predetermined
conjoining force.
10 Then, the upper and lower magnetic field applying
apparatuses 65 are made to approcach the upper and lower faces
of the holder 61, said holder 61 is rotated and a transfer
magnetic field is applied, while said holder 61 is rotating,
in the direction substantially the opposite of that in which
15 the initial magnetization current was applied. The transfer
magnetic field applied when the magnetic transfer is performed
is absorbed by the pattern of the protrusion portions formed
by the pliable magnetic body of the transfer pattern on the master
mediums 63, 64 and conjoined with the respective recording
20 surfaces of the slave medium 2, and as a result: in the case
of planar recording, the initial magnetization of this portion
is not inverted, whereas the initial magnetization of the other
portions is inverted; in the case of perpendicular recording,
the initial magnetization of this portion is inverted, whereas

250 the initial magnetization of the other portions is not inverted,

and the magnetic pattern corresponding to the transfer pattern
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62 so that the amount of eccentricity between said respective
center positions is less than or equal to 100 um, contact across
10 the entirety of the respective surfaces of the master mediums
63, 64 and the slave medium 62, wherein the contact force at
the contact regions of said master mediums 63, 64 and the slave
medium 62 is uniform, can be realized, the application of
localized contact force can be prevented, and the occurrence
15 of damage to the edges due to contact on only one side can be
prevented. Further, by accurately matching the center positions
of the master mediums 63, 64 and slave medium 62, a transfer
signal having a desired performance level can be recorded.
Hereinafter, yet another embodiment according of the
20 present invention will be explained. Fig. 11 is a perspective
view of the main portion of the transfer state of a magnetic
transfer apparatus, which implements the magnetic transfer
method according to an embodiment of the present invention, in
the transfer state. Fig. 12 is a cross-sectional view of a

256 magnetic transfer apparatus in the conjoined state. Fig. 13 is

a schematic drawing of a measuring microscope for use in
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s 10%&' ()- 10 10 e magnetilc ansfer apparatus /0 shown in Fig.'Il1l is an
apparatus for pressure conjoining, by use of a pressure applying
means (a press mechanism), which is not shown in the drawing,
the data bearing surface of a disk shaped master medium 73 on
10 which a pattern corresponding to the transfer data such as a
servo signal has been formed, and the recording surface of a
disk shaped slave medium 62 formed of a magnetic recording medium
for receiving the transfer from the master medium, between a
first base plate 76 (a rotational base plate) and a second base

15 plate 77 (a pressing member) as shown in Fig. 12 to form a
conjoined body, and applying a transfer magnetic field thereto
by use of a magnetic field applying apparatus 75 disposed on
the upper and lower sides of said conjoined body. The master
medium 73 is disposed on the upper portion of the first (lower)
20 base plate 76, and the slave medium 72 is disposed on the lower
portion of the second base plate 77, above the master medium

73.

The first (lower) base plate 76 is provided with a slave
support axis 94 for positioning the central aperture 72a of the

25 slave medium 72 at the center position of the upper portion of

a base member 93, and a master supporting member 95 for supporting
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0 0 the center position of the pattern 86 (refer to Fig. 14) formed

on said master medium 73 is matched to the center position of
the slave support axis 94 and fixed in the matched position as

10 described below; wherein the matching of the positions of said
master medium 73 and the slave medium 72 supplied above said
master medium 73 are is performed by coupling the central
aperture 72a of said slave medium 72 with the slave support axis
94.

15 The slave medium 72 is a disk shaped recording medium such
as a hard disk, on which a magnetic recording layer has been
formed on both surfaces thereof. The slave support axis for
supporting this slave medium 72 is formed as a protrusion, and
the outer diameter thereof is formed so as to be of substantially

20 the same diameter as the central aperture 72a of the slave medium
72; whereby upon the positioning of the central aperture 72a
of the slave medium onto the slave axis 24, the center position
of said slave medium 72 is supported so as to be matched to the
standard centering position of the slave support axis 94. The

256 slave support axis 94 is formed so that the amount thereof

protruding above the upper surface of the master medium 73 is
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5 aving an inner apérture of which the diameter thereof is larger
than the cuter diameter of the slave support axis 94, and although
it is not shown in detail, the master medium 73 is provided with
a transfer data bearing surface on one surface thereof (the upper
surface in the drawing), which consists of a micro uneven pattern
10 86 formed as a concentric to the ring shaped track, and the face
opposite thereto (the bottom face in the drawing) is supported
on the upper surface of the master supporting member 95.
The base member 93 of the first base plate 76 is formed
in a disk shape, and the slave support axis 94 is provided upright
15 at the center portion of the upper surface thereof so as to pass
through the lower and upper surfaces of the master supporting
member 95. The master supporting member 295 is disposed on the
outer circumference of the base member 93 of the first base plate
76, and comprises, for example, guides 96 in two perpendicularly
20 intersecting directions that are provided with an x direction
movement portion and a y direction movement portion stacked one
upon the other so as to be movable in the x and y direction;
wherein the amount of movement in each of the two directions
is adjustable by use of an adjustment mechanism (not shown),

25 and each of said x direction movement portion and y direction

movement portion can be fixed in position so as to be immobile
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pores is opened on the upper surface of the master support member
5 95, and the master medium 73 loaded thereon is fixed in place
by air suction.
The first base plate 76 is provided so as to be removable
from the transfer position; the first base plate 76 is
transferred to the measuring microscope 80 shown in Fig. 13,
10 and the center position of the pattern 86 formed on the master
medium 73 is adjusted so as to be matched with the centexr position
of the slave support axis 94. Note that the first base plate
76 is rotated by a rotational driving means (not shown).
The second base plate 77 is formed as a disk the same as
15 the first base plate 76; this second base plate 77 constitutes
the pressure applying means, and is provided so as to be movable
in the vertical direction by a rising and falling mechanism (not
shown), wherein, the pressure from a cylinder or the like is
applied by a mechanism (not shown).
20 The measuring microscope 80 shown in Fig. 13 comprises:
a base 81; and a support post 82 erected on said base 81
perpendicular to the upper surface thereof; and an observation
portion 83 formed of an optical system which is supported on
said support post 82 and movable in the vertical direction. A

25 stage 84, which is movable in the XY directions, is provided

on the upper surface of the base 81; said stage 84 is moved in
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with a movement amount detecting means for detecting the amount
of movement thereof; a computing portion (a personal computer)
5 ©performs various computations based on a detection by the
detecting means; and a display portion for displaying
coordinates and the like.
The first base plate 76 is loaded onto the stage 84 and
can be moved while being observed by the cbservation portion;
10 a plurality of reference points 86a (refer to Fig. 14) or a mark
88 (refer to Fig. 17) are plotted as the base points in the field
of vision, anearly circular shape is described and computations
can be performed to derive the center position thereof; the
coordinates of said center position are then displayed on the
156 display portion. Further, the center position of the slave
support axis 94 is measured in the same manner, and the
coordinates thereof are displayed on the display portion. Note
that it is preferable, when position matching is performed, to
display the amount of deviation between the coordinates of the
20 two center positions.
The positioning of the master medium 73 by use of the
measuring microscope 80 will be explained based on Figs. 14 and
15. First, as shown in Fig. 14, in the state in which the master
medium 73 has been loaded onto the master supporting member 95

25 by a manual operation or the like, the center position of the

pattern 86 of the master medium 73 is misaligned with respect
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state. Then, the first base plate 76 is loaded onto the stage
84 of the measuring microscope 80, and by observing with the
5 observation portion 83 and operating the stage 84, the center
position of the slave support axis 94 is obtained, and the center
position of the pattern 86 of the master medium 73 is obtained
in the same manner by, for example, plotting the plurality of
starting point signals occurring for the plurality of frames
10 on the outer circumferential track as reference points 86a and
performing the computations to obtain the center position of
said pattern 86; the positions of both the pattern 86 of the
master medium 73 and the slave support 94 are matched by moving
the master supporting member 95 in the x and y directions (upward
15 and to the right in the drawing) to adjust the position thereof,
wherein by repeating this position adjusting operation, said
both center positions can be matched, as shown in Fig. 15, and
the master supporting member 95 can then be fixed in the center
position matched state.
20 Note that instead of measuring a portion of the pattern
86 as reference points 86a, as shown in Fig. 17, a position
matching mark 88 can be formed together with the pattern 86,
and this mark 88 can be measured by use of the measuring
microscope 80 and the center position of the pattern 86 cbtained.

25 The mark 88 can be, for example, a plurality of points along

a circle on the outer portion of the pattern 86, concentric
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upper and lower sides, which are each formed of a core 91 having
5 a gap 90 extending in the radial direction of the slave medium
72 and the master medium 73, around which a coil 92 has been
wound; and applies a transfer magnetic field, which is generated
in the direction parallel to the track direction, in the same
direction from both the upper and lower sides. Note that the
10 magnetic field applying means 75 a can also be configured of
permanent magnet apparatuses instead of electromagnetic
apparatuses, and can also be disposed on only one side.
When the magnetic transfer field is to be applied, the
slave medium 72 and the master medium 73 are rotated as an
15 integral unit, that is, as a conjoined body, and the magnetic
field applyingmeans 75 applies a transfer magnetic field thereto
while said conjoined body is rotating; whereby the transfer data
of the master medium 73 is transferred and recorded onto the
entire track circumference of the slave medium 72. Alternatively,
20 the magnetic field applying means 75 can be provided so as to
be rotatable. Further, in order to permit the opening and closing
operation of the first base plate 76 and the second base plate
77, the magnetic field applying means 75 can be provided so that
the electromagnetic apparatus 89 moves away therefrom to a

26 standby position.

Next the operation of the magnetic transfer apparatus 70
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77 is raised and maintained in the preconjoinment state, and
after the center position of the pattern 86 of the master medium

5 73 which is supported in the master supporting member 95 of the
first base plate 76, has been matched with the center position
of the slave support axis in advance in the manner as described
above, the slave medium 72 is conveyed onto said master medium
73, and the central aperture 72a thereof is emplaced over the

10 slave support axis 94 and the slave medium 72 is thereby loaded.

By performing the position matching by use of this slave support
member 94, the center position of the pattern 86 of the master
medium 73 can be matched with the rotational center of the slave
medium 72 with a high degree of accuracy.

15 Then, the second base plate 77 is lowered by the pressure
applying means, whereby the pressing surface of the second base
plate 77 is bought into contact with the upper surface of the
slave medium 72, and this slave medium 72 is pressed so that
the lower surface thereof (the magnetic recording surface) is

20 brought into close contact and conjoined with the upper surface
(the data bearing surface) of the master medium 73 at a
predetermined pressure. Next, the both the upper and lower
magnetic field applying apparatuses 89, 89 are made to approach
the conjoined body formed by the conjoined master medium 73 and

25 slave medium 72, and apply the transfer magnetic field thereto

while the first base plate 76 and the second base plate 77 are
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5% After the magnetic transfer has been completed, the second
base plate 77 is raised thereby releasing the pressure, the slave
medium 72 to which the transfer has been made is separated from
the master medium 73, and removed and conveyed. Then, in a
separate process, the slave medium 72 is inverted and again set

10 onto the slave support axis 94, and the opposite surface thereof
is conjoined with the master medium 73 and a magnetic transfer
is performed in the same manner as described above.

Further, as shown in Fig. 18, the apparatus can be
configured so as to perform the magnetic transfer on both

15 recording surfaces of the slave medium 72 concurrently. The
lower-side first base plate 76, in the same manner as described
above, is provided with a slave support axis 94 for positioning
the central aperture 72a of the slave medium 72 at the center
position of the upper portion of a base member 93, and a master

20 supporting member 95 for supporting the master medium 73 is
provided on the outer circumference of this slave support axis
94; wherein the center position of the pattern 86 formed on the
master medium is matched with the center position of the slave
support axis 94. A positioning hole 94a is provided at the center

25 position of the slave support axis 94.

Meanwhile, the second base plate 77 is provided with: a
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of the base 97 for insertion into the positioning hole %4a of
the slave support axis 94; a master supporting member 99 for
supporting a master medium 74 on the outer circumferential area
b of this positioning pin 98; wherein the center position of the
pattern 86 formed on the master medium 74 is matched with the
center position of the position matching pin 98 and fixed in
place at said matched position.
Then, when the magnetic transfer is to be performed, the
10 slave medium 72 is conveyed onto said master medium 73 supported
in the master supporting member 95 of the first base plate 76,
and the central aperture 72a thereof is emplaced over the slave
support axis 94 and the slave medium 72 is loaded; whereby the
rotational center of the slave medium 72 and the center position
15 of the pattern 86 formed on the lower-side master medium 73 are
matched. Then, the second base plate 77 is lowered to insert
the positioning pin 98 into the positioning hole 94a of the slave
support axis 94, whereby the rotational center of the slave
medium 72 and the center position of the pattern 86 formed on
20 the upper-side master medium 73 supported in the master
supporting member 9 of the second base plate 77 are matched.
Next, the upper and lower surfaces of the slave medium 72 are
conjoined with the respective data bearing surfaces of the lower
master medium 73and the upper master medium 74 at a predetermined

25 pressure, and the transfer magnetic field is applied thereto

to concurrently record the magnetic pattern corresponding to
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74 to the respective recording surfaces of the slave medium 72.
The slave medium 72 is subjected to an initial
magnetization process in advance. This initial magnetization
5 (direct current degaussing) consists of generating a magnetic
field of a magnetic field intensity distribution having a
magnetic field intensity portion of an intensity equal to or
greater than that of the magnetic coercive force of the slave
medium 72, on at least one or more positions of the track
10 direction; wherein by rotating the slave medium 72 oxr the
magnetic field in the track direction, the initial magnetization
can be performed on all tracks. Further, it is more preferable
that a magnetic field of a magnetic field intensity distribution
having a magnetic field intensity portion equal to or greater
15 than the magnetic coercive force of the slave medium 72 in only
one direction at the position of the track direction, and a
magnetic field intensity in the opposite direction less than
the magnetic coercive force Hcs of the slave medium 72, is
produced by generating a magnetic field of a magnetic field
20 intensity at a portion of the track direction thereof; wherein
by rotating the slave medium 72 or the magnetic field in the
track direction, the initial magnetization can be performed on
all tracks.
Further, the transfer magnetic field is applied in the

25 trackdirection opposite that inwhich the initial magnetization

magnetic field has been applied; there are no track directions
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of the optimal magnetic field intensity range (0.6-1.3 times
the coercive magnetic force of the slave medium 72), and a
magnetic field intensity within the optimal magnetic field
5 intensity range is present on at least one or more places in
at least one track direction. Further, the magnetic intensity
in the opposite track direction is less than the optimal transfer
magnetic field intensity in any track direction position across
the entire recording surface area of the slave medium 72.
10 According to the current embodiment, when the magnetic
transfer is to be performed: the center position of the pattern
86 formed on the master medium 73 is matched in advance with
the center position of the slave support axis 94 and supported
in said position-matched position; the slave medium 72 is
15 conveyed onto said master medium 73; by matching the positions
of said slave medium 72 and said master medium 73, of which the
position thereof has been matched and supported on the slave
support axis 94, and then conjoining said master medium 73 and
said slave medium 72, the center position of the slave medium
20 72 and the center position of the magnetic pattern 86 can be
matched with a high degree of accuracy, whereby the positional
accuracy obtained between the slave medium 72 to which the
transfer has been made and the rotational center of the drive
apparatus when said slave medium is loaded therein can be raised.

25 Once a master medium 73 has been accurately positioned and fixed

in place, a plurality of slave mediums 72 can be supplied to
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productivity can be obtained.

5 Note that according to the current embodiment, the master
supporting member 95 is movable in the Xand Y directions. However,
for cases in which the master supporting member is a fixed
position type supporting member, the master medium 73 can be
moved directly to match the position thereof.

10 Hereinafter, still yet another embodiment of the present
invention will be explained. Fig. 19 is a cross~sectional view
of themain portion of a magnetic transfer apparatus implementing
the magnetic transfer method according to an embodiment of the
present invention. Fig. 20 is aplan view of the pressure applying

15 Dbase according to the current embodiment. Note that each of said
drawings is a model drawing, wherein the dimensions of the
portions shown therein are different from the actual ratios
thereof.

According to the magnetic transfer apparatus 100 shown in

20 Fig. 19, which is an apparatus for performing single sided
successive magnetic transfers, when a magnetic transfer is to
be performed: the slave surface (a magnetic recording surface)
of a slave medium 102 (a magnetic recording medium), which has
been subjected to an initial magnetization process in advance,

25 is brought into close contact with the data bearing surface of

a master medium 103, and conjoined therewith by a pressure
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conjoined body; this conjoined body is then rotated by a rotating
means 105; and a magnetic field applying means 106 applies a
transfer magnetic field to said rotating conjoined body to
b transfer and record the servo pattern signal data borne on the
data bearing surface of the master medium 103 to the recording
surface of the slave medium 102. According to this magnetic
transfer, when the conjoined body formed of the conjoined master
medium 103 and slave medium 102 is rotated by the rotational
10 drive of the rotating means 105, the pressure applying means
104 applies pressure so as to not constrain the force component
occurring in the rotational direction.
The slave medium 102 is a disk shaped recording medium such
as a hard disk, a flexible disk or the like, on which a magnetic
15 recording layer has been formed on both surfaces thereof. The
slavemedium 102 is subjected to an initial magnetization process
in advance. This initial magnetization (direct current
degaussing) consists of generating a magnetic field of a magnetic
field intensity distribution having a magnetic field intensity
20 portion of an intensity equal to or greater than that of the
magnetic coercive force Hcs of the slave medium 102, on at least
one or more positions of the track direction; wherein by rotating
the slave medium 102 or the magnetic field in the track direction,
the initial magnetization can be performedon all tracks. Further,

25 it is more preferable that a magnetic field of a magnetic field

intensity distribution having a magnetic field intensity
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Hcs of the slave medium 102 in only one direction at the position
of the track direction, and a magnetic field intensity in the
oppeosite direction less than the magnetic coercive force Hcs
5 of the slave medium 102, is produced by generating a magnetic
field of a magnetic field intensity at a portion of the track
direction thereof; wherein by rotating the slave medium 102 or
the magnetic field in the track direction, the initial
magnetization can be performed on all tracks.

10 The slave medium 102, disposed on the lower side as shown
in Fig. 19, is supported on the upper surface of a discoid
rotational base plate 151 of a rotating means 105. A rotational
axis 152 is provided on the center of the bottom surface of the
rotational base plate 151, and the rotation axis 152 is

15 rotatably supported in a bearing member 153. Rotational force
from a sprocket (not shown) in a drive motor is transferred to
this rotation axis 152 via a transfer member such as a timing
belt, a chain or the 1like, by a mechanism employing a rack and
pinion gear or the like, or directly from a motor, a rotary

20 actuator (air or oil pressure), or the like; whereby the
rotational base plate 151 is rotated substantially one full
rotation at a predetermined speed when the magnetic transfer
is to be performed.

The master medium 103 is formed in a disk shape, and has

25 a transfer data bearing surface, which consists of a micro

uneven pattern formed of a pliable magnetic layer, on one
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be conjoined with a recording surface of the slave medium 102.
The surface of the master medium 103 opposite that of the data
bearing surface is supported on the lower surface of the disk
5 shaped pressing base plate 141 of the pressure applying means
104; this pressing base plate 141 presses the master medium 103
against the slave medium 102.

A pressure applying base 142 is disposed on the upper

portion of the pressing base plate 141. The pressing base plate

10 141 is supported on this pressure applying base 142, and is
movable in the contact and separation directions relative to
the rotational base plate 151, in the vertical direction.
Further, a pressure transfer mechanism that does not constrain
the force component in the rotational direction between the

15 pressure applying base 142 and the pressing base plate 141 is
provided.

The pressure applying base 142 is provided with a
circumferential wall 142b extending downward from the outer
circumference of a round plate portion 142a, and an engaging

20 stopper portion 142c¢ is formed on the lower edge portion of this
circumference wall 142b as aportion protruding into the interior
thereof. A rod 142d is attached to the upper portion of the
pressure applying base 142, and is formed so as to connect with
a raising and lowering mechanism (not shown) so as to movable

25 upanddown. Aplurality of ball bearings 143a, which constitutes

a pressure transfer mechanism 143, is provided within the bottom
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portion 142c at the bottom surface of the round plate portion
142a of the pressing base 142. The pressing base plate 141 is

5 supported on the engaging stopper portion 142¢c when the pressure

applying base 142 is raised, and moved as an integral unit
therewith; when the pressure applying base 142 is lowered so
as to conjoin the master medium 103 and the slave medium 102,
the ball bearings 1l43a pressure contact the upper surface of

10 the pressing base plate 141 to become thrust bearings and
transfer the pressure.

The pressure applying base 142 is fixed in the rotational
direction, and the rotation of the pressing base plate 141 and
the rotational base plate 151 as an integral unit is permitted

15 by the rotation of the ball bearings 143a. When pressure is
applied, the pressing base plate 141 is provided so as to be
slightly movable up and down within the pressure applying base
142, so that the engaging stopper portion 142c¢c is separated from
said pressing base plate 141.

20 As shown in Fig. 20, a depression portion 1l42e is formed
on the upper surface of the pressing base plate 141 for insertion
of the head portion of a magnetic field applying means 106; said
magnetic head is configured so as to approach the contact
surfaces of the master medium 103 and the slave medium 102 and

25 apply a transfer magnetic field thereto. It is preferable that

the ball bearings 143a are not disposed on the portion of the
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WZ& ()-yLCFGH steBerable that said ball bearings 142a be provided so that
all of said ball bearings 143a thrust out and retract so as to
5 contact the upper surface of the pressing base plate 141 and
press thereagainst with a uniform force.
Further, the center positions of the rotational base plate
151 and the pressing base plate 141 are determined by a
positioning mechanism 107 provided in an area more outward than
10 the master medium 103 and the slave medium 102. In the case of
the apparatus shown in the drawing, a plurality of positioning
pins 171 are provided upright on the rotational base plate 151,
and positioning holes 172 are opened on the pressing base plate
141; the positioning of the center positions of the master medium
15 103 and the slave medium 102 is carried out by coupling said
positioning pins 171 and said positioning holes 172. Further,
the rotational force of the rotational base plate 151 is
transferred through this positioning mechanism 107 to the
pressing base plate 141. The rotational force is transferred
20 Dby the conjoinment force of the master medium 103 and the slave
medium 102. The distal ends of the positioning pins 171 are
provided in a tapered form; whereby the coupling thereof with
the positioning hole is facilitated.
The magnetic field applying apparatus 106 for applying the

25 transfer magnetic field comprises: anelectromagnetic apparatus

provided with a core around which a coil has been wound and having

98



10z&8910% & ()-'kl +110%&' ()-G !' XI +! 10%&' () -G
3"110%& ()-@X3"!1109%&' ()- @ 10% &' () - @=H VNdB: 0
10z! 1109 ()-!10%& ()-@1'10%& ()- @ &s! 10%z& ()-f!&s!10%"& ()-f 10z
10zVYZzX9.: 10z99910% & ()-!X+!'10%=& ()-3 ! S+ 109%& ()-3
110% & ()-!S& 10%& ()-!'\!10%& ()-Z[\ S9a~:
10z! D3! 109%&' @)kedd BbAOIR €XxtandinglOVgn& rapibh G irEaYRoh Jof! B E68E5{)ed 102
10zzodY7 10z! LM 10%F& ()-z 10g 10g 10gLs910%g& ()-!X+!'109& ()-4
I X+! 10%&' () - hakk8k 1D9GigR (D3 yarldGsraddfedium 102, which are supported in
10z f" 1109 ()-,3!10%& ()-@13!'10% ()-@10%& ()-S'1110%& ()-SLM 10% & (
)-zGrg\: 10zheomdiO94RP&1(bage plate 151 and the pressing base plate 141;
or a permanent magnet apparatus disposed on one or both sides
5 o©of the conjoined body. The magnetic field applying apparatus
106 applies a transfer magnetic field direction parallel to the
track direction, and in the direction substantially the opposite
of that in which the initial magnetization magnetic field was
applied. Note that the magnetic field applying apparatus 106
10 is provided at a position wherein it does not interfere with
the pressure applying base 142 when it is raised or lowered.
The transfer magnetic field is applied so that there are
no magnetic field intensities exceeding the maximum value of
the optimal magnetic field intensity range (0.6-1.3 times the
15 coercive magnetic force of the slave medium 102) in any track
direction, and a magnetic field intensity within the optimal
magnetic field intensity range is present on at least one or
more places in one track direction. Further, the magnetic
intensity in the opposite track direction is less than the
20 optimal transfer magnetic field intensity in any track direction
position across the entire recording surface area of the slave
medium 102.
According to the magnetic transfer performed by the
magnetic transfer apparatus 100 comprises the steps of: first,

25 raising the pressing base plate 141, on which the master medium

103 has been positioned and fixed in said position, together
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position, while in the state in which sufficient space has been
5 opened between the rotation base plate 151 and the slave medium
102 to facilitate the removal and loading operations thereof.
Next, the pressure applying base 142 is lowered, and while the
positions of the rotation base plate 151 and the pressing base
plate 141 are being matched by use of the positioning mechanism
10 107, the transfer data bearing surface of the master medium 103
is conjoined with the recording surface of the slave medium 102
at a predetermined pressure provided through the pressure
transfer mechanism 143. Continuing, the drive motor is activated
and the drive axis 152 is driven, whereby the rotational base
15 plate 151 and the pressing base plate 141, which are connected
through the positioningmechanism 107, are rotated as an integral
unit; at the same time, the transfer magnetic field is being
applied to the rotating conjoined body, whereby the transfer
data such as a servo signal or the like formed on the transfer
20 data bearing surface of the master medium 103 is magnetically
transferred and recorded onto the recording surface of the slave
medium 102,
According to the current embodiment, the pressing base
plate 141 of the pressure applying means 104, by the action of

25 the pressure transfer mechanism 143 constructed by the ball

bearings 143a, does not constrain the force component occurring
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e rotational base plate 151, independently of the pressure
applying base 142, while applying the pressure. In this manner,
no drive load due to the rotation is applied to the pressure
applying base 142, and the slave medium 102 and the master medium
103 are rotated as an integral unit wherein no slippage occurs
therebetween; whereby a magnetic transfer with a high degree
of accuracy can be performed.

Fig. 21 is a cross-sectional view of the main part of a
magnetic transfer apparatus 100 provided with a pressure
transfer mechanism 144 according to another embodiment of the
present invention.

According to the current embodiment, the pressure transfer
mechanism 144 is formed by an air gap. The pressing base plate
141 is structured in the same manner as described above, and
is supported between the round plate portion 142a of the pressure
applying base 142 and the engaging stopper 142c. A plurality
of air expelling pores 144a is opened on the bottom surface of
the round plate portion 142a of the pressure applying base 142.
An air channel 144b that passes through to the air expelling
pores 144a is provided through the interior of the round panel
portion 142a; this air channel leads to the exterior portion

and connects to a pressurizing source (not shown), and supplies

compressed air.

101



10z! 1111109 ()-! N 109 ()-s!109%& ()-y!s! 1092Z& ()-y 10z 10z
102989109%2 & ()-Fl JzX9.: 10z98910% & ()-!f+3"109%& ()-F !\ +3"109%& ()-F
F'110%& ()- @NF"! 10%&' () - @a! 10%z& () - JKLYNdB:

10z! NI 109& ()--!1096T& ()-S!II!1109%& ()-S! !11094T& ()-y! 110% & ()-y 10z
10zWZ[}[<1: 1 10Ts&910%& ()-!\+ 10%& ()-F ! X+! 10%&' ()-F

3"1'10%& ()- @S3"! *Qgﬁ‘l é}*) @égﬁ_ (b)a' ¢ [ 1%@@ 1has been lowered dur
10T' @ 109%&' ()- @10%& ()-TIN 109&” () - TI M 10(%22& ()-2!'9M 10%PP& () Z 10T

10TH[<1: 1 10819 &n(dr ! frd A&, (baka! pd A% bhsE plate 141 is

separated from the pressure applying base 142 by the air expelled
from the air expelling pores 144a of said pressure applying base
5 142, which is expelled toward the upper surface of the pressing
base plate 141, and the pressure is transferred in the state
in which an air gap has been formed between the pressure applying
base 142 and the pressing base plate 141. The rotation of the
pressing base plate 141 and the rotational base plate 151 as
10 an integral unit, which is independent in relation to the
pressure applying base 142, is permitted by the non-contact
sliding mobility provided by the air gap. Otherwise, the
components are the same as those shown in Fig. 19, and the
magnetic transfer is performed in the same manner as occurred
15 in the embodiment shown therein.

According to the current embodiment as well, the pressing
base plate 141 of the pressure applying means 104, by the action
of the pressure transfer mechanism 144 constructed by the air
gap formed by the expulsion of the pressurized air, does not

20 constrain the rotational force component in relation to the
pressure applying base 142 when the conjoined body is being
rotated and the transfer magnetic field applied, and the pressing
base plate 141 rotates around the rotational center of the
rotational base plate 151, independently of the pressure

25 applying base 142, while applying the pressure. In this manner,

no drive load due to the rotation is applied to the pressure
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103 are rotated as an 1ntegral unit wherein no slippage occurs
therebetween; whereby a magnetic transfer with a high degree
of accuracy can be performed.
5 Next, Fig. 22 is a drawing of a pressing base plate 141
and a rotational base plate 151 having a positioning mechanism
108 for positioning the master medium 103 and the slave medium
102 according to another embodiment of the present invention,
and Fig. 23 is a plan view of the master medium 103 according
10 to this embodiment.
The basic configuration of the pressing base plate 141 and
the rotational base plate 151 according to the current embodiment
is the same as that shown in Fig. 19. The master medium 103
supported in the pressing base plate 141 is formed so as to have
15 a larger outer diameter than that of the slave medium 102
supported in the rotational base plate 151, and a positioning
mechanism 108 for positioning the rotational base plate 151 and
the master medium 103 is disposed on the portion of said master
medium 103 which is outside of the portion thereof that conjoins
20 with the slave medium 102.
Four positioning pins 181 are erected on the rotational
base plate 151 that positions and supports the slave medium 102,
and four positioning holes 182 (refer to Fig. 23) are provided
on the master medium 103; the positioning pins 181 and the
25 positioning holes 182 constitute the positioning mechanism 108,

The distal ends of the positioning pins 181 are provided in a
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10z4zodY7 1 10! 6 ! A08@t¢d)ng O the current embodiment, when the conjoining
operation is to be performed, the positioning pins 181 of the

b rotational baseplate 151 are inserted into the positioning holes

182 of the master medium 103, whereby the position of the
rotational base plate 151, that is, of the slave medium 102 is
matched to the position of the master medium 103. In this manner,
the complicated positioning operation of matching the position

10 of the pressing base plate 141 and the position of the master
medium 103 by use of the positioning mechanism 107 shown in Fig.
19 becomes unnecessary, whereby simplification of the
positioning operation can be obtained without a loss in the
accuracy thereof.

15 Fig. 24 is a drawing of a pressing base plate 141 and a
rotational base plate 151 having a positioning mechanism 109
according to yet another embodiment of the present invention.
The basic configuration of the pressing base plate 141 and the
rotational base plate 151 according to the current embodiment

20 is the same as that shown in Fig. 19. A positioning mechanism
109 for positioning the rotational base plate 151 and the master
medium 103 is provided at the center portion of the rotational
base plate 151. A large diameter positioning pin 191 is provided
upright at the center portion of the rotational base plate 151,

25 and a positioning hole 192 I provided at the center portion of

the master medium 103; the positioning pin 191 and the
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positioning pin 191 passes through the central aperture of the
slave medium 102 and protrudes therefrom. The distal end of the
positioning pin 191 is provided in a tapered form, and the
b coupling thereof into the positioning hole 192 is facilitated
thereby. Note that the positioning of the slave medium 102 can
also be performed by the insertion of the positioning pin 191
of the rotational base plate 151 through the central aperture
102a of said slave medium 102.

10 According to the current embodiment, when the pressure
applying operation is to be performed, the positioning pin 191
of the rotational base plate 151 is inserted into the positioning
hole 192 of the master medium 103, whereby the position of the
rotational base plate 151, that is, of the slave medium 102 is

15 matched to the position of the master medium 103. In this manner,
the complicated operation of matching the position of the
pressing base plate 141 with the position of the master medium
103 becomes unnecessary, in the same manner as shown in Fig.
22, whereby simplification of the positioning operation can be

20 obtained without a loss in the accuracy thereof. Further, if
the positioning of the slave medium 102 is performed by use of
the positioningpin 191, the positioning operation canbe further
simplified.

Note that in the reverse to the above-described embodiment,

25 the master medium 103 can be supported in the rotational base

plate 151 and the slave medium 102 can be supported in the

105



F[9~\=1 10! ! X+ 109%&' ()-3 D+ 109 ()-3 1"110%& ()-@SI"!10%&' ()- @
110%2& ()-@6 !'10%' ()- @ Q|Z8 1 10!'@10%& ()-!;
1109 ()-!19!110%z& ()-z 9 !10%n@& ()-z 10z 10z 10z& 910%& ()-qtzX9.8
10z9L910% & ()-!p+! 10%& ()-F ! D+ 10%z& ()-F
pressing base plate 141. The fixation of the slave medium 102
and the master medium 103 in the pressing base plate 141 and
the rotational base plate 151, respectively, can be performed
by adsorption by air suction, for which a suction channel is
5 formed. Further, it is preferable that small pores are opened
on the portion of the master medium 103 other than that on which
the transfer pattern has been formed, so that the air on the
contact portion of the slave medium 102 can be suctioned off
therethrough, whereby no air remains between the contact
10 surfaces.
Further, as in each of the embodiments described above,
there are cases in which one recording surface of a slave medium
102 is conjoined with the data bearing surface of a master medium
103 and a single sided successive magnetic transfer is performed
15 on one side of the slave medium 103, and cases in which both
recording surfaces of the slave medium 102 are conjoined with
the respective data bearing faces of two master mediums and a
double sided concurrent magnetic transfer is performed on both
recording surfaces of the slave medium 102. For cases in which
20 the single sided successive magnetic transfer is performed, the
slave medium 102 (or the master medium 103) is supported in the
rotational base plate 151 and the master medium 103 (or the slave
medium 102) is supported in the pressing base plate 141, said
master medium 103 and said slave medium 102 are conjoined and

256 a transfer magnetic field is applied thereto. After the single

sided successive magnetic transfer has been performed, the
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formed, and the transfer magnetic field is applied thereto. For
cases in which the double sided concurrent magnetic transfer
5 1is performed, a first master medium 103 is supported in the
rotational base plate 151 and a second master medium 103 is
supported in the pressing base plate 141, the slave medium 102
is supported sandwiched between both of the master mediums 103,
103, and both surfaces of the slave medium 102 are conjoined
10 with the respective surfaces of the master mediums 103, 103,
and the transfer magnetic field is applied thereto.
Basically, the magnetic transfer according to the present
invention comprises the steps of: performing an initial
magnetization of the slave medium 102 in advance by applying
15 a direct current magnetic field in one direction of the track
direction thereof; then, conjoining the slave surface (a
magnetic recording surface) of the slave medium 102 with the
data bearing surface of the master medium 103, which consists
of a pliable magnetic layer coated onto the micro uneven pattern
20 formedon the substrate thereof; and applying a transfer magnetic
field in the track direction substantially the opposite of that
in which the initial magnetization has been pexformed, to perform
the magnetic transfer. As the result, the magnetic pattern
corresponding to the contact protrusion portions and the space

25 of the depression portions of the pattern formed by the pliable

magnetic layer of the data bearing face of the master medium
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!X+!10%&f()'£éaring a data signal, and

5] a conjoining apparatus for bringing a slave medium that
is to receive the transfer of the data signal from the master
medium into a state of close contact with the master medium |
to form a conjoined body, wherein

sald master medium is exchanged as a whole along with the
10 master fixing base.
2. A magnetic transfer apparatus as defined in claim 1,
further comprising
a plurality of the master fixing bases, and
a conveyor for sequentially conveying the master fixing
16 bases to the transfer position.

3. A magnetic transfer apparatus as defined in claim

1 or 2, further comprising

a cleaning means for cleaning dust and debris attached to

the surface of a master medium supported in a master fixing base.
20 4. A magnetic transfer apparatus comprising:

a conjoining apparatus for conjoining a magnetic transfer
master medium bearing a data signal and a slave medium having
amagnetic recording portion for receiving the magnetic transfer
from the master medium in a hermetically sealed state,

25 a pressure applying means for applying pressure that

presses the slave medium against the master medium,
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wherein the conjoinment pressure from the pressure applied by
the pressure applying means and theé degree of vacuum obtained by
the depressurizing means when conjoining the master and the

10 slave medium to perform a magnetic transfer are each controlled

independently.
6 . A magnetic transfer apparatus as defined in claim 5,
wherein
the conjoinment pressure is controlled in a state in which
15 the degree of vacuum has been controlled beforehand.
7. A magnetic transfer apparatus as defined in claim 4, 5

or 6, wherein the degree of wvacuum is controlled so as to be

within the range of 50-100 kPa.

8. A magnetic transfer apparatus as defined in claim 4, 5,
20 6 or 7 wherein the conjoinment pressure is controlled so as to

be 0.01-49N/cm? (1-5000 gf/cm?).

9. A magnetic transfer apparatus as defined in any one of
claims 4 to 8, further comprising a lower chamber and an upper
chamber, which 1is movable in the «contact and separation

direction relative to said lower chamber, and a seal element

26
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10 . A magnetic transfer elastic pressing member for
pressing against the back surface of a slave medium for receiving
amagnetic transfer froma data bearing surface of a master medium,
on which a transfer pattern corresponding to the transfer data

10 has been formed and with which one recording surface of said
slave medium has been conjoined, when a transfer magnetic field
is to be applied to perform a magnetic transfer, wherein

the pressing surface that contacts the back surface of the
slave medium is formed with protrusions and depressions for

156

pressingmainly against the portion corresponding to the portion

of the recording surface of slave medium conjoined with the

transfer pattern of the master medium.
11 . An elastic pressing member as defined in claim 10,
wherein said elastic pressing member comprises a pressing
20 protrusion portion that connects with the back surface of the
slave medium configured of:
an inner ring portion on the inner circumference thereof,

an outer ring portion on the outer circumference thereof,

and
25 a plurality of radial portions corresponding to the servo
pattern of the master medium concatenated with said inner ring

portion and said outer ring portion.
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rédofdind %urﬁad&o/d-&a(s)ld%é@é}%ﬁ?n that’i} TG’ e) a magnetic
transfer from the respective data bearing surface of both of
said master mediums concurrently, and

a magnetic field applying means that applies a transfer
magnetic field to perform the magnetic transfer, wherein

the center positions of the master mediums and the slave
medium are matched by use of a center pin provided on the holder,
and

the amount of eccentricity between the center positions
of said master mediums and said slave medium is less than or

equal to 100 um.

13. A magnetic transfer apparatus as defined in claim 12,
wherein

said amount of eccentricity between the center positions
of said master mediums and said slave medium is less than or
equal to 50 um.

14 . A magnetic transfer method comprising the steps of:

conjoining the data bearing surface, on which a pattern
corresponding to the transfer data has been formed, with the
recording surface of a slave medium for receiving the transfer

from said master medium to form a conjoined body,
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the slave medium is performed.
15 . A magnetic transfer method as defined in claim 14,
wherein
15 the pattern of the master medium is visually measured by
use of a measuring microscope, and
the center position of said pattern is matched with the
center position of the slave support axis.

16. A magnetic transfer method as defined in claim 14 or

20

15, wherein

a position matching mark can be provided along with the
transfer pattern formed on the master medium.
17.. A magnetic transfer method comprising the steps of:
bringing a master medium bearing a data signal and a slave
25 pedium formed of a magnetic recording medium for receiving the
transfer from said master medium into close contact to form a

conjoined body,
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pressure from a pressure applying means, and

sald pressure applying means exerts no constraining force
on the force component in the 'rotational direction when the
conjoined body formed thereby is rotated as an integral unit

10 by the rotational drive of a rotational driving means.

18 . A magnetic transfer method as defined in claim 17,
wherein

said pressure applying means is a means for moving the
slave medium or the master medium in the contact and separation

16 girections so as to conjoin the master medium and the slave

medium.
19 . A magnetic transfer method as defined in claim 17

or 18, wherein

said rotational driving means is a means for rotating the
20
conjoined body formed by the conjoined master medium and slave

medium as an integral unit.
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