3 April 2006 METHOD AND.APPARATUS FOR MAGNETI C TRANSFER BACKGROUND OF THE
- I NVENTI ON Fi el d of the Invention 5 The present invention r eP A6 20¢p 5 »
‘magnetic transfer apparatus for magnetically transferring the data borne

on a master nediumto a-.slave nmedium Description of the Related Art A
magnetic transfer nmethod is a nethod conprising the steps 10 of: bringing
a master nmedium on WHEGHOR ENansPRARATUS eOR hASNBERN TRakERERr i Nto close
contact with a sl'ave nmedium which has been provided with a nmagnetic
recording portion for receiving the transfer, to forma conjoi ned body;
and applying a transfer magnetic field to the conjoined body so as to
transfer and record 15 the rREFHRSROENDa®F etHE doWERSpomdi ng to the transfer
data (such as servo data) onto the slave nedium This magnetic transfer
met hod has been described in Jaikbof thex&mversd oBat ent Publication Nos.

63(1988) - 183623, ?%$998 - 40544, and 10(1998)- 269566, for exanple. 20
However , en perf i R§enaghettentignsretaster dor di ngghetid heramgaet i c

transfer neth escri bed above, the surface of the nmaster nedi um becones
littered mﬁthgﬁhékae¥ﬁd?8fh@?g?ﬁﬁﬁ?%91ﬂ:ﬁé?nﬁﬁﬁﬁﬁﬁag abeadata bdmreton through

t he repeated wﬁ%&%@?ﬁf?ﬁyg %le%ztﬁlagnd debris can consist of foreign

matter originating . ng"environment, whi ch becomes I odged
Ao i1 2006 MRt ot and or ol SO ChrRLPASLat BaRE 1 r om ef ther surf ace

_ N Anmgnetictransfernethodiseamethodcomprisingthesteps

10 of: bringing a master medium, on which a transfer‘pattern has

been formed, into clese contact with a slave medium, which has

been provided with a magnetic recording portion for receiving

the transfer, to form a conjoined body; andrapplying a transfer

magnetic field to the conjoined body s0 as to transfer and record

15 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 ?ublication Nos. 63(1988)-183623,

10(1998)-40544, and 10(1998)-269566, for example.

20 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
thatbecomesattachedtheretothroughtherepeatedusagethereof.
This dust and debris can consist of fofeign matter briginating

25 in the surrounding environment, which becomes'lodgéd between

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



t hereof, respectively, when said master nedium and said slave mediumare
brought into close contact. If a magnetic transfer is perfoPAEdilgA€h t here
is dust or 5 other debris attached to the surface of the nmaster nedium
adequat e contact between the area of the surface of the master nedium
centering on the dust or debris attached thereto and the surrounding
vi cinity themeafteandhd/fter sbavespoium nghackdsofcraped Stavel viesh snxr ot be
ensured; whereby a pattern of a 10 predeterm ned signal |evel cannot be
transferred, Grdeplie respasfiorlguaridly shédomestdemedionaded sehdr elgve For
cases in which the recorded signal data is a servo signal, there is a
probl em i n t hetdiam adeqoateshtly dekionglésmatdrd@ctannot be obtained, and the
reliability of the transfer is deteriorated thereby. 15 By repeatedly
bringing a master AEd mApPnehi® traesser figcrer birngs ¢henddreranty duslieliti s has
becone attached, into close contact with slave nediuns, the attachnent
strength &f tHdedusebrandrraches te toe tHriager 8€etbe M9k @i YHedi um i s
hei ght ened; whereby deficiencies in_pattern transfer of the_sanme or

greater 20 mAHAGIE E-FLpRALEF UG PY ThETpERT STITEACE O thegRiter _

Shrd rmster R ST SRR S BF depree it Eneret andag . "
Itiple faul . Fur t f t i

g

def ormed by thi's a ri's, an robl'em-ari ses 1

proper funct iaci%@lei }ngﬂiﬁlf;'eéﬁmoti %el gﬁéur ;AWhie&eBQ()g ngn:%r pfi gt hi's .
regard, cleaning technology, wherein a cleaning disk to which a cleaning
pad has- heen @Atdaehedi hsg pé'f'g%%ﬁdlevel cannot be transferred, and the
transfer quality beccomes deteriorated thereby. For cases in
which the recorded signal data is a servo signal, there is a
problen'; in that an adequate tracking function cannot be obtaine_d,
and the reliability of the transfer is deteriorated thereby.
15 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 deficieecies in pattern transfer of the same or greater
20 magnitude are repeated during the performance of magnetic
transferences to slave mediums subsequentiy'brought into close
contact with said master medium, and said dust and/or debris
becomes the cause of muitiple faulty products. Fﬁrther, the
rsurface of the‘ﬁaster medium becomes deformed by this attached

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

thereof is lost.




against the surface of the master nediumto renove dust and debris that
have become attached thereto has been proposed as descri bed35\irH 288panese
Unexam ned Patent Publication No. 2000-285367, for exanple. Further,
renmoval of attached dust and debris by washing can al so be consi dered.
Still further, for cases in which the slave nmediumis a disk shaped nedi um
such as a hard di suatharhightddnsieyafd.exilpbaing Ocaditgiologyt rersfedm a
magnetic field is applied to a conjoined body fornmed of ‘a sl ave nedi um and
a nmaster nedi GhEaRYiNF dlghtowhieh actlrpniggmagthanbenn ohtaohedbsprsgstdces of
the slave nedium Dby use of a magnetic field generating nmeans enploying an
el ect r omagnet ﬁ‘éah‘b'ii-'agla‘? §8rdRcaCp e rifHe tpparetedyes pndisbyibch s
di sposed on one or both sides of the conjoined body. An inportant issue

regardi ng t hetRibPavehssomsitrererddhsretedes bﬁ%%i”??"%%‘%é?rqeﬁ@qiﬁe?he
Tt er med! oA RS . IR Bar RS b R €1 46 1 GO085S Bt oS08
herchelvcen gk 21 Shic b LESLS B0E, LS s e et
ot been ef fectl ke B8, BRI L O D oF the transtorred ang

recorded signal isqdeterQraihd ¢de éé’sés‘ﬂgnzﬁh%lgLl;rt{ee@.@n@vgfmé&ig.ﬂ@is a

onm ssions in the magnetic data transferre to the slave medium For céses
in which the §£6pEH80e8 MBARIM sSicB W4 ard0G 1305 aMiQISiaanal ty F1R59Bhem

arises irn that an adequate tracking function cannot be obtained, whereby
the reliad|idysiof at beandmgnNRbgtetiarskted i agplecidfatedonijoined body
formed of a slave medium and a master medium(s) brought.intd
close contact with-one or both surfaces of the slave medium,
by use of a magnetic field generafing means eﬁploying an
electromagnetic apparatus or a permanent magnet apparatus (es),
A 15 which is disposed on one or both sides of the conjoined body.

An important issue regarding the improvement of the transference

guality occurring in the magnetic transference relates to the

‘bringing into close contact the 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 én the slave medium onto which the magnetic transfer
‘has not been effected occur; ﬁhereby the quality of the
transferred and-recorded signal is deteriorated due to the

25  occurrence of signal omissions in the magnetic data transferred.

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



General |y speaking, with regard to magnetic storage 5 nmediuns, there is a
demand for increased storage capacity and |ow cost. Furthep ABHZPE are
so-cal | ed hi gh-speed access nediuns, which are capabl e of advant ageously
reading out the data of a desired location in a short tinme. Exanples of
these nediuns include hard disks_and HD (high-density) flexible disks, 10
so-cal | ed tratlEeAyoset R kechREPBETT aiHERE KDt hagnetseHeadragktiF at el y
scans a narrow width track to achieve a high S/Nratio, = plays a
substantial rIELIRNaERRRAT RE (FREHPEA. sYRPERRY ¢hRFatPtyaPHdre st theservo
signal, address data signal, replay clock signal, etc., used for tracking
within a cer t%iMStHCety PSB%%dF$FW%eFﬁ°§%t%%E rotation of the disk are

" f tted", that i ded t di sk i d .. Th ti
head is set so as PERBEALHbARIE ORI HHAG SBER FREMITAT IR OEA8] gnal s

and'corre%tiquh{Sgpoéﬁéigﬁf%geégﬁgﬁﬁ f@@eE§$ eéég%.g%ggﬁéégﬁﬁﬁﬁggﬁggnd

accurately scan ‘trac ACcOording to the curren

preformatti ngl&ﬁfgg@%'ﬁ%ﬁsche Pasaﬂééfa?fe asot-jc:g?ie&r}?ig}l{—%&:lée@t afctigre is

. recorded by use a speciali zed servo recording apparatus. However,
because the SEIMQMSECHRHLNG APRALALYSCSE U frarfbBEBEEYS ALIRL out the

preformatti ng operati on consunes a 25 consi derabl e anbunt of tinme, this

- process accoupts b@ra e @Al LbeaioP Gt LOBh&Ft thReNBNKARSIdN I0FILEOSES
i-ncurred in 3 April 2006 producing preformatted di sks; a reduction of said

costs is desiddahing. irdamettidrel diethans Hof (Hilgh-dzhagt ypgnekislé naseier to
achieve this objective, not witing one preformatting track at -
10 so-called tracking servo technology, wherein the magnetic head
accurately scans a narrow widtﬁ track to achieve a high S/N ratio,
plays a substantial role in attaining the high storage capacity
thereof. A servo signal, address data signal, replay clock signal,
.ete., used for tracking within a certain interval occurring in
16 one rotation of the disk are “preformatted”, that is, recorded
on the disk in advance.
| The magnetic head is set so as to be capable of reading
out the preformatted signals and correcting its position thereby,
whereby the hagnetic 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.
Howeﬁer; 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




5 a tine, have been proposed. Magnetic transfer nethods have béen 8roposed
in, for exanple, Japanese Unexam ned Patent Publication Nog.Aprl2006
63(1988) - 183623, 10(1998)-40544, and 10(1998)-269566. According to these
magnetic transfer technol ogies, because a master nmedium and a sl ave nedi um
are 10 brought into close contact to forma conjoined body, and a_ transfer
magnetic fi elRFIWCcAPp| Peafereatdies diRkFeby rednafdon ef patd«apts is
corresponding.to the data (e.g., a servo signal) borne on the nmaster

medi umis trfifsHePPdq -to the slave medium the preformatting can be .
performed w thout cha ?in? the relative 15 positions of the master nedium

n
and the slave nedi tiRf" e JIethehp| 8t t Het tigd FeBRA P EhGI 14 Fohry; not
only is it possi.ble  to performan accurate recording of .the prefornat
dat s, Tt bectiES Bot PRI PE AR S ot Y EhE A PERUTF RHOPE PR 5 fher
for cases . n which the slave diumis _a disk, 2 hape di.um such as a
har d_di ok Por. S ChignTHGsreS PrBRr BT MaBeRtPd rAlsIPERR RS S HER

applied to a.gopjained, bogdy, Jx%ﬁn??ig OBaﬁﬁé&V%n@ ' Hﬂbénﬁaﬁ%ﬁ“ er

nmedi un(s) brought into " close co taét_ h one surtace or surfaces of
the slave madigiMeabYoHSEoOf & ABYASLLE3E2 €] d (qaBeBALLHYs MEANY enpl oyi ng

25 an el ectromagnetic apparatus or a permanent nagnet apparatus(es), which
i s disposed am@RespL2b9t s Sixdesrafnhheo Strk APHahnd89E epMHdied body. When

the transfer magnetic field is applied, in order to apply the nagnetic
transfer curre@hnblolhes | nadausd benksodr efedie shave gedidimedibn £64) oi ned
body, formed of the master nediun(s) and the slave nmedi umthat have been
brought 10 brought into close contact to form a conjoined body, and a
- transfer magnetic field is applied thereto, whereby a magnetic
pattern corresponding to the data (e.g., a servo signal) borne
on the master medium is transferred to the slave medium, - the
;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 maghetic field generating means employing

25 an electromagnetic apparatus or a permanent magnet

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




S into and maintained in close contact, or the magnetic field is_ rotated
relative to each other, whereby a rragnetlc pattern is trand®g¥iédle o the
track on the entire circunference of the disk shaped slave nedium An

i nportant issue regarding the performance of this 10 magnetic transfer
relates to the accurate positioning of the slave medium and the naster
medi um In p&PFD@BF%@,bC?‘ggaWhEﬁgtm heragisfeer medinewd c whiedld its apmibied,di sk or
‘the like, the rotational center of the drive apparatus into which the

sl ave medi umiPsOTrEer e |apadead the ter9ne ey ieenefpat Twmeniadnbble tremksferred
15 thereto nust be accurately aligned with the center position of the
magnetic pat PeFRcthat Hadhsehave drdisit e dhangor rigrasedpodiit ofowead ofl ave
medi um In thbs regard, (ﬁ%lt is difficult to manufacture the master medi um

so that the & %ﬁ*eﬁ‘w She i@ verieisret hatahava g enrer Wishter

iti f th bod 20 di t t el I d;
Por exampre, "Thara e inkatadd iy mﬁ%‘é@‘r# & b B Sreidiidg the

t t f d di th f th
rocess: wher SEpted P RSt Eoh S Shethot B red Ias Ret A AnSIAF: BREHEEY Begar di ng
the points described POY&y ea&aaizi § {3 A S 1 POl re%e OP%hg%S' o4l ons of

the master nedli um an ave I'TE%I um are erm ne en sal I'TB.St er and

sl ave medi umsgs e@rﬂ)&g}g m@c@mﬁ\prl | 2006 into cI ose contact is described in
Japanese Unexam ned Patent Publication No.11(1999)-175973. More

‘specifically, aftem fimpsitasetiddi® agashang ¥RdidunroRhande S8t tig f1 ange,
~a master nedium which is provided with a transparent portion having a
-marker 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 like, 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 pattérn that has been trans’férred 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
ﬁrhereby said hole has been formed has been insufficient.
fiegarding the poinfs described above, an image apparatus

26 wherein the positions of the master medium and the slave medium

are determined when said master and slave medium are brought -




5 corresponding to the transfer pattern is | oaded thereon, and the
position of the naster mediumis adjusted while the positiof At 200 marker
and the position of the slave nediumare observed by use of an image
apparatus, so as to be ali gned and then said nmaster and slave nediumare .

brought into close_contact the. master nediumis to be
ol eaned, the ST & SRR el PR AR Rolraiaeg grtet

t us, . _ ttached th
herear T “ThachrbiRg, @%é%??zﬁmf?a%s%‘éﬁ be s e
oper at Pﬁn”‘ﬁ‘gi‘%ﬂtﬁ 2 b e BB M MR BB s %hégsa: Fa pgBi

I Al
Dbt ai ned by dTEcnrg BES RACHRd b bR PG A *{%ﬁf%#act%%%fﬁ;“y
transfer gpatifrig SHsth&stcat%%r ¥QaPakL £14 'érhh§s|i$<aqiec{ %@?Qogn.

master 20 nedi um becorres finer as the recording capacity thereo

i ncreased, angd pes abidd by +aF dha v rdeter 0L ned uEUbs tinaRs tﬂé1§5§9€15rp be

accurately performed cannot be ensured if the “center position of

transfer pattsr ghanthrikke £ dhbqiditGent 6f tmef side: mkayen Bed QB_&@f\ﬁeCDOt _
aligned with a high degree of accuracy, 25 a troubl esone operation wherein

t he servo pativense @f shdnaigkeappaisitulse obserwetebyl g2 df afd MBRsUE IRY

m croscope or the like 3 April 2006 and aligned is required. Therefore,
because ti e masteonsudresl avien medioni age dncbugilitoddtngeldee mastectmedi um
production inefficiencies arise. Further, there is also a fear that -

ai rbor nelBust wi | | Hexe hebentthedhes el medihe sutpdre cotandd frhetmastaadi um or

t hat dust
- medium is removed from the magnetic transfer apparatus, and each

type of d_’ust and debris attached to the surface thereof is
removed; because the master medium must then be again loaded
into the magnetic transfer apparatus, a problem arises in that
15 the operation rate of the transfer is reduced due to the
difficﬁlty of properly positioning the master medium.
| In particular, because the accuracy obtained by a simple
positioning is inadequéte 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
incredsed, 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 oiaerétion wherein the servo pattern or the liké

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




adhering to .the hands of an operator or to conponents of the apparatus
coming into contact with the nmaster mediumw || become traBpsl2ebto the
surface of the nmaster medi um when the master nediumis being conveyed or
| oaded after the cleaning process 10 has been perforned thereon; thus
causing deficiencies in the magnetic transfer. The present invention has
been devel opexthd mliigewdofs trieguirktdr efloe 1ef preebbeasusandine iiss cansadgdecti ve
of the present invention to provide a nagnetic transfer apparatus wherein
t he 15 exchanige mfrovheg narst ere lmediingm Claan e tper hedimd, gasiductibhe transfer
operation rate is inproved, and nore efficient production is realized.
Further, accovtfiffdciencies eamtisgagnetic transfer apparatuses, in order to
improve the contact between the master 20 nmedi um and the slave nedium a
pressing neans is EWptisied thereappl 19y pressuteat eritwmesdestnedilum so as
to press the slave nedium against the nmaster nedium and for renoving the
air bet wden Rerenecafhsgd, ko aerfagh PAcHy BRSERE MRl catdad| dust
medi unms by use_of sucti ot_:}beso as to_reduce the quantity of air 25 remaining
t her ebet ween. 2RETTREST? i The PEnAswef FhHRFERLOF RN F T RETFESEePL et um 8 3
April 2006 is held. in position  and an ujptﬁgg chamber, 1n which the slave
- nedium that iHS 63 PR B QT HE RS HE PRPARERF MR ETHE N PSP 5osi ti on
,_are prOVLdedfoQ%%gkpeéQ%'H&Q%Br§g££%ﬁ@tgéhﬁg%ekqmgihnnwhen'Uuamaster :
medium is being conveyed or loaded after the c¢leaning process
10 has been performed thereon; thus causing deficiencies in the
magnetic transfer.
The present invention has been developed in view of the
foregoing problems, and it is an objective of the present
invention to provide a magnetic transfer apparatus wherein the

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 nmedium 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 usé of suction so as to reduce the quantity of air
25 remaining therebetween. |

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



"chanber and the | ower surface of the upper chanber are provided 5 with a
sealing el ement such as an O-ring by which both of said suPfasd208s e
"brought into close contact and hernetically sealed. |In this configuration,
if the degree of vacuumwi thin the interior is increased, the sealing

el ement deforns, the pressure increases, and the degree of vacuum and the
contact predsubeldoin pesdtienc sk a8oRPPRT | @Fsde peh ddhtahy thehetastor e, an
opti mal degree of vacuum and an optinal contact pressure cannot be

obt ai ned, | B&8iHG thetcdfit BR PUBFPEFRhGISL RSNt AFSTTRY BpdigEt &Filsst i on of
the durability of the master pedium That is to say, | essure

I f the pr
exerted by tRLIHIE T BRPVAS g APREELR Mo gt gﬁ‘r’é‘%ﬁ?ﬁr?fé:%lerﬂc?%ed, a
roblemarises jn that the m cro uneven ttern ich correspond o the
e e A L R

damaged, -and.the durability of the surface thereof is.also. adversel
T age TR CUatng et BEoRUIS 36501 RERE By Lf: & BRATUETSAY

i kely that it f.ais remin ng t aces
o KEY o e QU LB oL M DREER) £ SONAPL S

i nvention segkih s PEOWR iR At i8R, "TRPINGI Gelyr@BSEET vARRAT Jtikainherei n the
degree of vacuum and the conjol nment pressure occurring when 9 3 Apri

2006 the masheeri®diMmdakbe, $havmaglndane Reiinl, aughbrédhiae cl ose
contact can be optim zed, whereby the contact property between the

respecti ve gtnotastesurdncereCadgbs: idpravaedmandd tre: cragaetisrdgansf er can
be performed favorably. , : : :
10 cannot each be controlled independently. Therefore, an optimal
degree of vacuum and an optimal contéct pressure cannot be
obtained, leading to contact deficiencies, and causing a:'-
deterioration of the durabilitﬁ‘of the master medium.
Th&_ﬁ: is to say, if the pressure exerted by the slave medium
15 against the master medium is increased, a problem arises in that
themicrounevenpatterh,whichcorrespoﬁdstothetransferdata,
formed on the master medium becomes more brone to bein‘g 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
Embodiments of the present invention seek to provide a
" 25 magnetic transfer apparatus wherein the degree of wvacuum and

the conjoinment pressure occurring when




5 Further, although technol ogy has been proposed, as described in Japanese
~ Unexani ned Patent Publication No. 7 (1995) -78337, wherein &fmil386¢ ¢ body
is used to press against the entirety of the back surface of the naster
medi um under uniform pressure by a pressure contacting nmeans in order to

10 i nprove the contact between the master nedium.and the slave nedium
“according to tie "SHErcEEFO 6t AR Y BRdHEA S vEs PegndyrenatdninkRcause

th ti ar f f the sl di,um i d inst by the elastic
body. probl enElGiq SPREAEE S0 (e CESBIAPH: PR ENTe tPEQUF R EAF Y GECBRFERL | ng
th I _ t act st 15 becones high, the apparatus .nust be | arge, etc.
dug 'f ootS ﬁeC? %:%:We[%a?ﬁ%gresgfg Y%,colnlﬁggtcs gaic%gvﬁfﬁ%ﬁet%rﬁyggs&lﬂi%%qui red
t I t t ‘ i th I di i
1750 N one (OB e eE dh e PR s R AR 50" 5 5 e di sk
in order t0 obtai th%@h%_ﬁgLﬂlrtgl%u?ﬁme%éHﬂﬁol BES BLLn PLESIINE, 0L 70~ 3540N

(7-354kg) is require e magnetic transter apparat eaaesigned SO

as to be abl &;d MRSt ANGapd st RadanHES BRY: drfte pib 8cOf 1 D APPar at us
becomes larger. |In a case, tor exanple, 1n which a ring shape

e'ethonagnePing@)h5@Q3h$w%@EEQMQQ1é§a§tﬂ§%@9&ﬂ&sh&é&&&ﬁ%r@ﬂ@%b@&ﬂ§tf0r
applying the transfer magnetic field, the thickness of the conjoining 10 3

April 2006 appsar aints refpl 6§ ethd wachr s0gE 8@ ad vl Akatei ngedihgn ragter and
the slave nediuminto the close contact state under pressure is increased,
wher-eby it besonfesmdpikéssutd Uy adipspesers heontmaghel e o e foaideappbyi ng
the magnetic field adjacent to the
16 improve the contact between the master medium and the slave
medium, according to the application of this type of means as
a gsolution, because the entire surface of the slave medium is
pressed against by the elastic body, problems arise such as the
ovefall rressure required for effecting the close contact state
15 becomes high, the appafatus 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 obfain 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 largef.
In a case, for example, in which a ring shaped electromagnetic

26 head is employed as a magnetic transfer apparatus for applying

the transfer magnetic field, the thickness of the conjoining

10




5 respective contact surfaces of the master nmedi um and the gl a\ll_ﬁ ngdi um
the size of the magnetic field that is | eaked becones Ilarg Ay g0
magnetic field of a predeterm ned intensity distribution cannot be
applied, resulting in deficiencies in the nmagnetic transfer. 10 Further,
even if the master nedi ?(ran igﬁfg)r essed agai nst under, uniform pressure by the

entire surfaABRPGHHETR di BRhR93RY 2Rty 3Rt ngstie f“faiS(F&FftaI’tCE f
achieve a.uni formcl ose.contact .state across the entire surfaces thereof,
due to variBis SHFalEI iRstort iU ARacarPhrarh Tt BeCREcRTtRREe

bort ons. off i abRra e rhaEFRy ML B heRo A PELCE Y i lrebiant e anei s |
In particul i.f. C, a" t for cases.in which the, transfer
pat Fern corrgée%npéo%lfrﬁél%)% %r%a%g}f{é %&%ga %g?%@ln%t%lfa(%?irrae alCuerﬁr{f 5Pnt8F acr oss

the entiye surfaes ol bhe PSLEEEY 4T p8 G 20 BeatlAtaBpaLr Ll 0 the

case of the servo pattern shown I n Cri oW an

formed in andddixd! tRBIEELE o ORKRORAL QNS Ofribhe SHLL aGe 106 kLR OBSIEY .
medium that if good contact can be ensured for the portions on which this

pattern ocrifderd hawokahhendBOnaticad bansf gFe & RE At 3hReHsi 2P
Enbodi nents of the present invention seek to provide a magnetic transfer

E el astic 11 @i ARriibut2006cpnessitig dppnbed, f pesensidd NG Ae¢hasenensd aGt
pressure between the master and sl ave nedi uns, which is not excessive when
the magnetite meamster tsansfde performed, so as to inprove the contact
t herebetween and thus facilitate an inprovenent in the quality
10 Further, even if the master medium is pressed against under
uniform pressure by the entire surface of the slave medium, in
actuality it is difficult to achieve a.uniform close contact
state across the entire surfaces thereof, due to various surface
distortions and air remaining between the respective contact
15 surfaces, whereby contact deficiencies are caused on portions
of said contact surfaces, giving rise to transfer deficiencies.
In particular, 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.be;ow 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 Embodiments of the present invention seek to provide a

magnetic transfer elastic
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5 of the transfer signal. Further, another inportant issue regarding the
~ performance of a magnetic transfer such as that described aBd\P8l20@ ates to
~the necessity of highly accurate position matching of the respective '
contact surfaces of the master and slave 10 mediuns.. In particular, the
center position of the magnetic pattern transferred and recorded on the
sl ave nedi umPFGSEIRE MSRRThEG VPRI AL GhCHRYT SONGRCACRIR TR betFren
rotational center of the drive apparatus into which said slave mediumis
| oaded af t er"PhBEREGHaN T SLAEASTRF Wiss BREFR dér POENBYCe BV #E8R the 15
which the transfer.signal _.is . a servo signhal, there is a fear, that an
adequat e t ragﬁﬁﬁst%ﬁﬁ%FPsﬁerﬁﬁ%% Pﬁéf‘gﬂ?@aﬁ'nﬁﬁ AP HERRPVS EheCpRiafe
m sal i gnnent t t hese ppsitions.. to the matching, of .the positions
ot *the’ st e PRaDer a T ShePEhL PRRE L LR Srat Tt AR A (HE RBRLCSE ¢ e
center pogitggnthgotggné qgg&gﬁ medi um and the hole at the center
position of the slave nedi-umare énplaced onto a center pin provided on a

‘holder is structhﬁgéﬁéiﬁa%gggggf.% Earég%§e§sggew$%é%%§¥ﬁg %%gn matching is

performed as described above, | center posi € master and

slave 25 medipuiBodnendd 93 i aRedetid 3QdLELPR IS é@%@*&%{ﬁs— e Dede .
- problem there is a fear that 'the master medi um and/or the slave 12 3 Apri

2006 nedi um heldasnoes thieent e ddier £ Rt RIgHIOS bkbARa bl & Oft ithensBstBly sl ave
medi um bei ng i npacted agai nst the side of the-center pin of the holder
when bot h t hefmabé eresputkisivay ecnedttinmEme ekoadethe theytRaN anfUEi s, if the
center positions of the master and sl ave - :
' mediums. In particular, the center position of the magnetic
pattern transferred and recorded on the slave medium must be
matched with a high degree of accuracy to the rotational‘center
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 Vmedium are emplaced onto a center pin provided on a holder
is structurally favorable.-
For cases in which position matéhing is performed as
described above, if the center positions of the master and slave

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

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

12




medi uns are msaligned, there is also a possibility that the cont act

pressure applied when the master nedium and the sl ave medi & E@%u@6n10|ned
will not be uniform whereby it beconmes difficult to obtain a uniform
cl ose contact state around the entire circunference. Still further, there

are also a problens related to the durability, and the |like, of the naster
and sl ave mediiumsbelgempged el betthchaentenipalitgnedddger gort meatehat s
brought into close contact with an end portion of the respective

count er part SHedeuRedihier befing ainesied agaay thereids ofnbodicemies pint he

- present invention seek to provide a magnetic transfer apparatus capable of
conj oi ni ng &h8e é101dﬁt§d‘iﬂkﬁﬁ bl £he Boeteedandns bove Fadiums frsr Aprdedmgnet i c
transfer can be perforned therebetween. Further, according to the

posi tional ddicaSPReritrsherndf thestentereBp ot iRnes CPPHEF tabcvd shatause an
operation is perfornmed to nmatch the center p05|t|ons of. the paster and

sl ave nedlﬁﬁng?Suﬁﬁﬁcﬁlﬁﬂ}lﬁﬁﬁ dtfudleqch R tY S0at nbt um i s
exchanged an netic trans e robl em ses_in that a
s of ef t ECPEREY FAr AT AR TS Pl Er B o, REAFTE AL S EOS FRES 1| e
consurmed bY ofels 8nPQ8L | 1AM JTRLEN Lt GREr 3 O £8Pn b 2300 E0eLal LY, 2

plurality o [ave e are sequentlall a magne

transfer byqar$ipgle BYRG 1Heglmfdf?n c%gsrcwtéé@rs%\é%et Q@oﬁﬁe‘a'@{@ncy of .
the magnetic transter, it 1s preferable that: the master nedi um set in

Ege Magnet i entt EansiRNund@RRana Ui 1 2EMANGS;, therslaavea 1ediaupr by Spnveyed
. related to the durability, and the like, of the master and slave
mediums due to the fact that a misaligned edge portion that is
, ._b;gught into close contact with an end portiqp of the respective
 éounter§art medium thereof can cause damaée thereto..”

Embodimerits of the present invention seek 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
master medium as described above, because an operation is
performed to match the center'poéitions of the master and slave
@ediums ?y'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
is incurred due to the time consumed by this position matching

operation.
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the cl ose contact position of the master nedium the master nedium and the
sl ave nedium are conjoined to forma conjoined body; and tRe¥rHd 200@nsf er
magnetic field is applied to the conjoined. body. Here, for cases in which
the slave nediumis a hard disk or the like, a central aperture is
provided for the positioning thereof on the rotational axis of the drive
apparatus, and Benemethyng pherzkitteprfposive nadoing keeceaqualtigddyt ure and
that of the rotational center, the central aperture is supported by the

sl ave nedi upvRigpod taxd sagnhbipdsiansdricngy axbihglarersdisy meficuracdor acy of
the position can be ensured. Enbodinents of the present invention seek to
provi de a fEdMetlic impaa%e ckhetffogicher eph tise npasetiontnanefimgit
occurring when a master nediumand a slave nediumare to be conjoined is

i mproved, ah¥ RifiséPeaskheh: the PrEFaEtTATYR b sehelmnfhetiagnetdfisfer is
gai ned thereby. Further, as to the application of the transfer nmagnetic
field, two hEPHFE APBAEVET dBradFangsi Foe TePRoBedidRms ROPRRYed Fansf er

magnetic figld applying, apparatus is fixed in place ,and the conjoi ned body
fotmad by t HeS Hasie) CHAHR LB e SFabGe TARAEEH AR habhS AP T ought
into and I inthe close. .14 3 ril.2006,cont.act state i.s r.otated,
and a Secgﬁhg %’ﬁ%ﬁd flerein t ﬂ%dl%r%rﬁrm nea- %:b%‘gyd 1&& tr%amb?/ THe Orjr‘élgfier_

medi um and sl [ n@%rh r ' : hntained in
t he cl ose p%%cta%\égttgtgg_ %'Jrs]%ﬁalt xed i ﬁlgg?%gg@a%&qﬁggt %g%g%%@dtnggd#%ti c field
5 applicat | G¥h ANRRIALYEY! Sud:l, Ald: chbed N SAGRRALHE 8OLyd Sudditdd 260, for -

cases in which the .
a hard disk or the like, a central aperture is provided for the
po,sit,i_oning thereof on the rotational axis of the drive étpparatus,
and by matching the center position of the central aperture and
“that 6f the rotational center, the central aperture is supported
by the slave medium support axis (the positioning axis), whereby
the accuracy of the position can be ensured.
Embodiments of the present invention seek to provide a

magnetic transfer method wherein the position matching

occurring when a master medium and a slave medium are to be

conjoined is improved, and an increase in the productivity of

the magnetic transfer is gained thereby.

Further, as to the application of the fransfer magnetic

.field, two methods are considered: a first method, wherein the
transfer magnetic field applying apparatus is fixed in place
and the conjoined body formed by the master medium and the slave

medium that have been brought into and maintained in the close

14



transfer magnetic field application apparatus is an elect romagnet
apparatus or the like, the apparatus includes a ‘rotational3 ﬂ%ﬁ

mechani smin addition to the nmagnetic field 10 generating mechanl sm and
beconmes very large, and is therefore disadvantageous fromthe standpoints
of the cunbersorreness t her eof as equi pnent, the cost, and the I|ike.

Al t hough the FPP&Rct rﬁéﬁ?ﬁd l&oéet%?dhm ?héep?%lf@’ﬁéw&eseh?w dH6eve which
occurs in the second vvhen the mechanismin which it is possible 15

to exchange t R Headtsst Prgéil MERRY FEedIaf/E RER LA PRI s tave gedapm

integral unit V\,herel n nd,the slcgve medi um are

edi um
mai nt ai ned i n"the "GO %?%%gag?g&é,l %f“ﬁllFBﬁ%f?e eRtEle C6PSE IKOnERELL i onal
th f b d wth h h.d f 0 F
ol o the Srate i R b Lled e RS RSt rASREE RS S oy

exanpl e, the preSS| ng ase p e on dsupported

i's noved igit o, i0M &R BQQtﬁé’t;@ r%ril_%ltedbase plate on which the slave
mediumi s support o) as Fo conj ol n mast er nedi um and the sl ave

medi um and f oam a ggni.gk r@&&%dﬁ{etﬂm tildadh mféil'éa%%@gﬁ AEG pbet ween

the rotational .centers 25 of the preSS| ng ase plate an ero onal

base plate Whernsai:d ipiassiags hase hat eaensh racgpa.tfacengl iplgie are rotated

as 15 3 April 2006 an integral unit, mcroscopic slippage occurs between

the master mwm@nbheaﬁﬁm@dkuﬁﬂe anttedNt € GPALE LB UNRLGeLr ansf er.
cannot be achieved. Further, for a case in which the contact between the

mast er nmedi umc&ractﬁdmalsﬁair&mdeuhan&mhm&@jﬂi@n DO t31d RAGEE: L EUEBd
- therebetween when the rotation operation is perforned, although the
accuracy W tdmnanedrnobenrechanizm and becomes very large, and is therefore

disadvantageous from the standpoints of the cumbersomeness

thereof as equipment, the cost, and the like. Although the first
method does not have the problems described above which occurs
in the second method, when the mechanism in which it is possible

15 to exchange the master med‘ium and the slave medium is rotated
as an integral unit wherein the master medium and the slave medium
are maintained in the conjoined state, the rotational cenfer'
of the rotational axis t-hereof must be aligned with a high degree
of accuracy.

20 For example, the pressing base plate on which the master
medium is supported _J'_s 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 foxm a conjoined body
thereb'y; if amisalignment occurs between the rotational centers

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

said pressing base plate and rotational plate are rotated as

15




mai nt ai ned, with frequent use, problens arise which inpact the _durability
of the apparatus, such as increases in driving resistance, 2g¢go
conponents, and reduction in strength due to fatigue. This is because the
m sal i gnment of the rotational centers is absorbed by repetitive
deformation of the axis, bearings and_the |ike of the apparatus. Further,
in perfornﬁﬁblﬁtﬁ%ﬁﬁ%PP&ttF&H§P§g?p??S#§Ppﬁ8%é§§§ﬁﬁ1#H&@ﬁﬂﬁ¥?ﬁ%§%ﬁrand

sl ave nedi uns, be cogj ineq while .in the state in which the rotational

center positSEHE 8PALGH S18VEi Pt e BBA R H G SUERACE I HE SFavetHedi um or

bot h di f f.t sl.ave dium and the .transfer data .bearin
oot Tace_of Setthas drn A rE e et S R o Ool BarS) L ard i n Fhet Br5t St ahed

therefore, .it, . is desirable that this operation is _capahle of bein
per f or med ega%ﬁ“{eﬁn E‘%ﬁo@?ﬁg‘% o) ”Fhém%r gégn Thven (lflolﬁm sléselg'%fc?)n%r%w de a

magneti ¢ tr@%&?ﬁ%p%@é Nod- WiegfL A D8, QRELAL L A% %t‘é?%}?i -er}%ttiﬁﬂdist hen

rotating a nmaste diumand a slave nediumare perfornmed So at” no

sl i ppage oGeus, hRlnean:fahdh MBst &lccatdcyShavendedi iiBre 16,3 AR | 2006

According to a first aspect”of the present invention, there 1s provided a

nmagneti ¢ t mansfelindppat A S regiPht Sifg: pRobMBSS %’ri@&%ﬂ%@@%ﬁat&@!’the
positioning and supporting a position o?' the master nedi um bearing a data

si gnal ; andiwatdnjieyniBgthéppaiatathsf, o0subhi a8 Ncvesdayvanmagdivmmghat is to
receive the transfer of the data signal fromthe master nmediuminto a
state resistance, wear of components, and reduction in strength due
to fatigue. This is because the misalignment of the rotational
centers is absorbed by repetitive deformation of the axis,
bearings and the like of the apparatus.
Further, in performing a magnetic transfer, it is
necessary that the master and slave mediums be conjoined while
in the state in which the rotational center positions of both
a single recording surface of the slave medium or both recording
surfaces of the slave medium and the transfer data -bearin.g
surface of the magnetic transfer master medium(s) aﬁe accurately
matched; therefore, it is desirable that this operation is
capable of being performed easily.
Embodiments of the present invention seek to provide a
magnetic transfer method wherein the operations of conjoining
and then rotating a master medium and a slave medium are

performed s¢ that no slippage occurs between said master and

- s8lave mediums.
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of cl-ose contact to forma conjoined body; wherein the master nediumis
exchanged as a whole with each master fixing base. The conj 8iAitHd%bpar at us
is provided with a pressing 10 nenber for pressing the slave nenber agai nst
the master medium which is supported in the transfer position by the

rester {1xin, SRS Sgatola Aol nonal BreLer pndalave iy (o form

a conjoined body. Furt e that a urality o mast er

15 fixing basas i8ngraQAY8YRhadol: S RURBELAlLp-0aDNEYL DG, 4ilgng B2t o1

fixing bases to the transfer posSition are I provi

confi guratiphted Fosic) viRdi vhr i@Jf&%ﬁ%@%@%ﬁ%&&@%w g*é@f&o%% er

fixing base in advance, and each master X1 ng ase supporting a naster

medium s than wlcel N deut0BYSNOL, 20.30d LG MRSt ghq MR Ui jcs nexehanged

along with each master fixing base. It is préeferable that a master nedi um

cl eani ng MeaRsrhdus PFAViEHd{Qr £l eANNG Lush fng debr i:ébf’écte‘:iggeghé o the

surface " of the master nediumheld in the master fixing base. Here, the 25

sl ave nmedi WhaaaferalsorRe Lhkeapsed: byrdis enef nasicheaphig, "BARS ;s sPRESh can be
the af orenenti oned nmaster nedi um cleaning nmeans 17 3 April 2006 or a

separatel y i eMicdedceherRi RE BBANSa ddnijodnbd eh&iAPLE LAl thdhGGkeani ng
means enpl oy an ul trasound washi ng heag; additionally, a gas bonbarded

Wi th ultras@dnen vidraidnai§ed &b 4 Okl w3tk eased desebeckiiihgdpaid), clean
air, or the like may 5 be blown onto the surface of the slave nediumto
renove dust andrdebebsjdhieief Lok rdbes MBstgoviRddUmiaRdat peestaue medi um
10 member for pressing the slave member against the master medium,
which is supported in the transfer position by the master fixing
base, so as to conjoin said master and slave medium to form a
conjoined body. |
Further, it is d.esirable that a plurality of the master
15 fixing bases, and a conveyor for sequentially conveying t_he
master fixing bases to the transfer position are further provided.
In this configuration, a master medium is fixed into position
in each master f_ixing base in advance, and each master fixing
base supporting a masﬁer 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 cleahing means is
provided for cleaning dust and debris attached to the surface \
of the master medium held in the master fixing base. Here, the

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

which can be the aforementioned master medium cleaning means -
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are cleaned directly before the nmagnetic transfer is to be perforned, and
the master mediumis subjected to further cleaning as requrfgdildffect!y
after contact.. 10 A cleaning apparatus for cleaning the master fixing base
removed fromthe conveyor together with the nmaster nediumcan also be
provided. As to this cleaning apparatus,, K an apparatus enploying: a liquid
wash, wher ei P% ReSSRATAHES YoPTPREISthSLEPR IR AREPS 5| Hy d SniBBr ERR A CwiHed with -
| i qui d bonbarded wi th nega 15 soni.c vibrations by use of an u]trasound
head; an ul tr%?oﬁ\r%anw%r’&??‘b% FEIRY AR ETTROREISHRFRERI dteade mast er

and/ or sl ave i,umis subjected to ultra ,sou vi brations, by use of an
1t 1 asound Vit SREhEEG S WA RS F e o AL G ARG SLRERATn Y aceror
within the airx; blow.ng_of an air _ stream t.hat s.. been 20, bomharded by use
of Ul tr asound A Brar anetolfh e Tl (e atte Tartr ottt

medi um  aggl e gleaning, Her fsglrr'ftﬁgebé{f ﬁleglr?illg@ehxﬁé‘cgi xf'i‘fﬁoerre\é}{%%rgc\%g%ei 1 the

ul trasound washing 1s perforne ér eon; a nci neratt on wa

surface of thgdmaghets @{Mﬁroﬂ.a‘fﬁemﬁﬂw 2aS HA ﬁﬁale&lé QitRe RELHHI ONS

froman excinmer 25 |aser ; a plasma cleaning; or the Iike, can be enpl oyed

~ thereas. Notfdl Batahbe A48 17REkyBYEahdRaskt Eopegh aad supperped. 18 3
- April 2006 in the holder, and the slave nedium and the hol der may be .

subj ect ed t o geiFoeheaniang HWeaeess mgahhers sasidd PEOEasShe PEEESSH MY t he
magnetic transfer. According to a second aspect of the present invention,

there is prowisdedqal negnitiectilyanster apparcat.us conprising: a conjoining
apparatus for hernetically sealing and conjoining a
.10 A.cleaning apparatus for cleaning the master fixing base
removed from the conveyor together with the master medium can
also be provided. As to this cleaning apparatus, an apparatus
employing: a liquid wash,' wherein the surface of the master
and/or slave medium is .washed with liquid bombarded with mega
15 sonic vibrations by use of an ultrasound heéd; an ultrasound
vibration wash, wherein the surfacé of the master and/or slave
medium is subjected to ultra sound vibratior_ls, by use of an
ultrasound vibration héad, within a liquid contained in a wash
vat or within the air;l 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; aplasma cleaning; or the like, can be employed thereas.

Note that the slave medium can be positioned and supported
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magnetic transfer master bearing a data signal and a slave nedium having a
magnetic recording portion for receiving the nmagnetic transSfaPrik308fn t he
master nedium a pressure applying neans for applying pressure that
presses the slave nedium against the master medi um a depressurizing neans
for reducing the pressure occurring in the space between the naster
medi um and Yhe '8 &P fEdi aR? witthist o re "edhpBi M dheapradsrusay dPobt ain a
degree of va u.umtt ereb ﬁwee-; and a magnetic field applying nmeans for
appl yi ng ‘a TTansté tﬁag Bt P31 819 PTPHRES B ohf BF it 25 EB8UPECEH i ed by
t he pressur appl yi ng _nmeans when conjoi ning the master and the slave
nedi 5m ancpeﬁ%cgglpgér Egeo?‘a%%‘iﬁﬁnn%@t“gifﬁéd by the depressurizing means may

each be controll ' epdent | y. re, it i sirabl e that the pushing
pressure be corﬁ%%gkﬁgﬁgi ﬁgt%eé%foé} eaisﬁe\%}:‘ii 8% gﬁ% BEYRE JfVEaE has been
control l ed r ik i egree of vacuumis. controlled by
t he quanti tt?l%%?g g%: e eléi%gi g%f%tlﬁeﬁg?ﬁ%&pruﬁ%pﬁﬁagﬁ eS8 &5t céht rol | ed
by the posid,i t | , mbers. Note that .when the
mgst er Predicﬁlrrﬁgg%%ﬂ{ ea}bg)lagggggfre | urrﬁeg%ﬁgélcﬁg'lﬁ gs%%fnljn i A8, “THOM8Y S & erabl e

that the dggrge-of Maguem-ip Ll 06,t.hei r. environs be controlled
to within thgI ralnge of 50- 10% ePlg 1'J%?'@ialr’# n%gat ?‘%}% c%)lrﬁn(‘)a':iniarrllgg1 par essle be

control | edpb@ifn %xﬁw %”%agﬁét?@%cg)frldgﬁg) pofﬁérpe{o’r %QSEW{ngn%l%et e

transfer apparatus according to
' magnetic transfer from the master medium; a pressure applying

- means for applying pressure that presses the slave medium

against the master medium; a depressurizing means for
reducing the pressure occurring in the space between the
master medi@ and the slave medium within the conjoining
apparatus to obtain a degree of vacuum therebetween; and a
magnetic field applying means for applying a transfer
magnetic field.

The conjoimnenﬁ pressure applied by the pressure

applying means when conjoining the master and the slave

medium, and the degree of vacuum obtained by the

..mo.lfapress.urizing means may each be controlled independently.
Here, it is desirable that the pushing pressure be
controlled in the state in which the degree of vacuum has been
controlled beforehand. For example, the degree of vacuum is
cont;olled by the quantity of expelled air, and then the pushing
pPressure is control.led. by the positions of the upper and lower
chambers.

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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5 the present invention conprises: a conjoining apparatus for hernetically
seal i ng and .conjoining a magnetic transfer master nedi um b8d¥arkg08d dat a
signal and a slave nedium provided with a magnetic recording portion for
receiving the magnetic transfer fromthe nmaster nedium a pressure
appl yi ng means_for applying 10 pressure that presses the slave nedi um
agai nst the nBRtEr SREAFORF P caBprekled ith HgthiEnibef vange@dchglithaPa
pressure occurring in the space between the master nmedi um and the sgave
nediun1mﬁthfnaHQWﬁ§a5OEﬁ?nQﬂnﬁQlabbﬁﬂ%ﬁﬁiﬁuFS]@bﬁ§mﬁralH@@ﬁébooﬂlv%ﬁﬁﬁﬂm
t her ebet ween; fgﬁbéﬁ n%gnegic field applying neans for applying 15 a
transfer nagné I I “Mihverein, it is desirable that the conjoining

appar atus be provi%ed chapber and_an u chanber, which is

| Juth a | over er
novabl e i n the contact 3ﬁﬂa§8kg?ﬁﬁ?gﬁé ﬂFFE@P?BﬁEaPBFE?F%%aFSOE%&%BF%mer
chamer. 300 0,8 S SLeTER o0 sedlurg(fe respective contact syaces o

both of said anpers provi a

bot h of 4 SPPaabl Y'OSHCAER! AP Rt
Chanber s so et Rerhi ety Sea o PBTREbEA BRade e e tiRir R i ot a o

chanber's i thercanbahaes, Sf ahes EUbdicland L L alenitabhepl finladig, pranet |

transfer 25 elastic pressing nenber accordin 0 e present 1 nvention is

an el astic menhegnéoic PEESSA NG poRE NS rbhecbBack: s4EfacR @Rl a-2Q.3sARL i |

2006 slave nediumfor receiving a magnetic transfer froma nmaster nedi um
to bring the ftlatatheaidan@rsuednge of ptdesimsbppl fBsh HBankNEQr gkagifiﬁgnt act
fre

~with a surface of the slave nedium when a transfer magnetic. disto
be appliéﬁ t eysesiuigerhba trmagsekiscthe slave medium against the master medium;
a depressurizing means for reducing the pressure occurring in
the space betweéen the master medium and the slave medium within
the conjoining apparatus to obtain a degree of wvacuum
‘therebetween; and a magnetic field applying means for applying
15 a transfer magnetic 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 surfaceé of both of said
20 chambersprovidedjjxaslidablycmntactingnannerinzadirecfion
paralleltothecontactandseparationdirectionofsaidchambers
80 as to hermetically seal the interior space enclosed by said
chambers in the conjoined state. |
Further, it is desirable that the magnetic transfer

25 elastic pressing member according to the present invention is

an elastic member for pressing against the back surface of a

20




"5 transfer; wherein the pressing surface that contacts the back surface of

the slave nediumis formed as an uneven pattern for pressi Adnd2APy '
agai nst the portion thereof corresponding to the portion of the recording
surface of slave nmediumconjoined wth the transfer pattern of the naster

medium 10 In this regard, it is advantageous that the elastic pressing
menmber conpri & %YeéﬁxgﬁﬁbFOFiﬁﬁciﬁﬁ%WQMﬁ AIPRELS ffensterr Euph et aeder

t hereof; an outgg rhpgagorti n on.the outer circunference thereof; and
= Bi

that a plurality of A9 pott 98hE PRUT I SBRERTRY o Hiema ek ¢b Mediter n of

(e st gl oncat Sne Sl B S Lanet, ) g portien and o

outer ring portion s forred as

N e dagknayhLace L i, YAKE JRdLum Dol e LgRgnet | ¢

transfer method consi st Steps o S Sstic

pressi ng EMDerand e, 20eback S bace. Ay a,5lave fedi umhaving 2 mmapet i c

recording portion for receiving the transfer froma master i ng

formed on a peitir 8fF the squbetfad Bl BEr £Qfnety Béf‘a‘%fu%’év%%tﬁ%%{'eern fo

corresponding to the data to be transferred, mainly against porfion
corr espondi ngptesditg heaAs) edgdialdt @Rel Bo SO PitheSRLE gérfgggaﬂaiggdkg”1and-

said slave medium and applying a transfer magnetic field to sa
conj oi ned bodyhd gotrransfefl thberdtGRENGCsRAEa2APE 41 2R0R BB &b oWREGD
corresponds to the transfer pattern, fromthe master mediumto the slave
medi um  VWhenwigay ftbentngns her negnetrinC of r alns fnéisteirt meaiadyant ageous t hat
the initial magnetization of the slave nmediumis per f or ned
10 In this regard, it is advantageous that the elastic
pressing member comprises: an inner ring portion on the inner
circumference thereof; an outer ring portion on the outer
circumference thereof; and that a plurality of radial portions
corresponding to the servo pattern of the master medium
15 concatenated with said 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 chresponding 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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5 in advance in the planar track direction, in the case of planar
recording, or an initial magnetization current is applied i#fApfh2006

per pendi cul ar direction, in the case of perpendicular recording; after
which the initially magnetized slave medium is conjoined with the nmaster
medi um and a transfer magnetic 10 current is applied in the track
direction in BHEdrretbich copmssiondst hatthe tpansfierhpattsnn,alfrom the
magneti zation current has been applied, or in the perpendicular direction,
to perform t H#SYeEgReiEmt Fandieslararpdiums he nagnetic transfer apparatus
of the present 15 jnvention c¢can be an apparatus for: conjoining both
recording surface¥RBF PETEPERIBRAHEI WIS CrigdiniFerhatt 18 acFanbeerses a
magneti c transfer _wi th.the respective, data bearing surface, on which a
pattern corr &}p%nalﬂ%gmtl lf‘ﬁé“ﬁﬁ’te%ltzﬁﬁfo? é’%t'bh%élag?é‘}?éifléprjéﬂpﬁégma@%‘h
formed, ofgt ] h ter di,u 0. each of which is_djsposed

f aci ng oné r\é%o%%?‘%‘bé%gﬁ& %@eﬁ%magag%cgg%/%gﬁfeod}’uml’hﬁ]aeIcﬁ‘gﬁi‘?"rcgplfﬁ'gar

conj oi ned bo%é&ﬁ?&g' by, sal Qni%gghoﬁgfrge%%itgnﬁ !:Q%Oenat_ k}%L%%r g% t%rgen

appl ying the trans magneti ¢ fiel ereto’to perform

fransfer: whan@l petBengeallr RASELEODS, Ofn e BASLES. RAIALR;ANd, LN sl ave:

n
25 medi um are matched by use of a center pin provided on-t er, and

it is desirabeeorbdhg} her @D Wl cAf + 88 CaNYiaG LY mOind 1 LRl Ghe 20 B 0T | |
2006 positions of sard master and slave nmediumis |ess than or equal to

- 100 um At tHhisscpafjtined twith rBeemdesds alag ubhabnd e weeeRLE fhdvetrif the
~center positions of said master and slave nediumis |ess
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 appaﬁ:atus for: conjoining both recording
surfaces of a disk shaped slave medium that is to receive a
magnetic £ransfer with the respective data bearing éurface, 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 épplying the fransfer
magnetic field thereto to perform the magnetic transfer; wherein
. the center positions of the master mediums and the slave

26 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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.5 than or equal to 50 um Further, according to the magnetic transfer

nmet hod of the present invention, wherein the data bearing 3&Prhé@obhf a

di sk shaped master medi umon which a pattern corresponding to the data to
be transferred is brought into close contact with a 10 recordi ng surface of
a slave nmediumfornmed of a di sk shaped _nmagnetic recordi nghrredi um f or

recei ving t héPe$HRREr oF SGAAsiA HFeaR e et AVE e Wo 1 £ orSASatedmj%Fi fefbody,

and a transfer netic field is applied to said conjoined body to perform
a magnetic tYAns e™ it is desirable that the master medi um be adjustably

15 iti d t i ' nf f .th | di t [

For et or i ni ng. and iSOBOPPT Ry Chet hOBT Fi GIPGAot R e PAI°CCRRBFEOF S whi ch
has b I . nedi { . af . it f
the pattern 1o sod oATedh BELERRIS OE A0 bilen Bah Dt RSt al B8 U on

of the centerypgsid, ggug? of 5td1§]m§I ave support axis and fixed in the
mat ched position, the slave nediumis supplied to the slave support axis

and the position matehing bebreery theriPakshe@nNd: sLAaVE MRELNOA 63 the
performed. At this point, it is desirable that the position of the 25

pattern of the-dmsielnt®tiHn,| sn¥tsialdne araswWad-iRYy Yserfde df HE@SIN | NQ
m'croscope, and that the center position of the pattern 23 3 April 2006 of -

t he master medidpad mabbep matichednWirhbcli he peenken postddpepmdial tbecisd ave
support axis. Further, a position matching mark can be provided along with
t he transfer deta eonbéot nads fmrrede ismastwshtndditontlese dcarerElctcanthhen be
vi sual | y nmeasured by use
recording surface of a slave medium formed of a disk shaped
magnetic recording medium for receiving the transfer from said
master medium to form a conjoined body, and a transfer magnetic
field is applied to said conﬁoined body to perform a magnetic
transfer; it is desirable that the master medium be adjustably
15 positioned on the outer circumference of the slave medium support
axis for determining and supporting the position of the central .
.ﬁperture 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 of a measuring mcroscope, and the center position of the pattern of the
- master nmedium matched with the center position of the. sl agét Sg%ﬁt axi s.
Further, the nmagnetic transfer apparatus inplenenting the nagnetic
transfer method according to the present invention is. 10 an apparatus for
~bringing into ghgﬁi cogtact 4he dat bearing surface of a disk shaped
mast er nedi unfon thi"éfita* P& h  Schise IFSRArAgT I the eertet gogation
transferred ha een .for ned ith.,a recording surface of a slave nedi um
formed of a d?gktq%%fﬁgae %%%%’fv% ca)ﬁlé’cosﬂfﬁbe%& EREEBOT AR HIRG PRER
transfer fro Ld 15 paster .nediumtao.forma conjoined bod nd | yi ng
a transfer %%rﬁé% Eéﬁv%a %C?taoloé1 i Hg)(cz%n'h(ﬁ ﬁganﬁg‘%ﬁ/ Eia(jftﬁéflfg?)r/ﬁ'eé?r?&g%% c
transfer; furf sing .y fList lat e .on the naster di um si de,
a second base p aetrg%gﬁg%ﬁ’er%lgdv;en%%%d?agr?ns%eﬁe? aVlSsuIatalvg LTport gg’i 4% or
determ ni ng and. $HRRALEHY% R8s POSL! L Q AT [jure
provi ded at theacenter pgsﬁtioﬁQQ%%'?ﬂgtélé%%ﬁﬁggfﬁﬁﬁégnfﬁgE#?Fgﬁgggée
plate, and a sBSURS nRYRRL! hed IRIMREE cHBAAP] & UheadbHBLE N4 i LEtchase
plate in the x, y directions provided on the outer circunference of th
slave suppordlax Suppbeteifidt is desirable that the master support 25
menber be a nenber that is fixed in place after the center position of the
pattern fornmed on Fhethast ehe MadinkbLstRRAEFeE aBhaBadpd ip 2OREn 4Ry € has
been matched with the center position of the slave support axis, and are
in a state irmagmethct earpoSint netisodrecomdt wihad. thé presadyantwagedos idhat the

first base plate be renovably
an apparatus for bringing into close contact the data bearing:

e

surface of a disk shaped master medium on which a pattern
corresponding to the data to be transferred has been formed,
with a recording surface of a slave medium formed of a disk shaped
magnetic recording medium for receiving the transfer from said
_ 15 master medium to form a conjoined body, and applyving a transfer
magnetic field to said conjoined body to perform a magnetic
.tranSfer; further comprising a first base plate on ﬁhe master
medium side, a second base plate 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 %, 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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5 provided, and that the first base plate be renoved fromthep@ﬁ1 @516sfer
position V\/nenthe position of the nmaster nediumis to é At this
time, the pattern or the mark of the master nediumis visually nmeasured by
use of .a neasuring mcroscope, and the center position of said patternis .

matched to then e eha 0 A0LEEADY Ol dens | AR S ggomgognx'f;;a;}f\%&gﬁ%ggl .

measur i Nng m croscope, a m Croscope provi

i he X Y bl Ongs NERaT S 1y 2 SEBHéalA Lo RAENLSSALER Qlked.

whil e the surface of the su master nedium’i s obser neariey
circul ar areaghs-gigscri bed 15 and the center position ther eof can be
obt ai ned, can be used therefor. After the first base plate is placed on

the stage and a nmastes RRdLUEYESu QﬁQ@dcrf%rl@'l§éltPB9%%aﬂ”é bbe - SRSLEE
support nenber thereof, the center position of the slave support nenber

i s obtained apebthedeahar tPOS 1 tHO ¥ i@kt PEs P KB bEOKBREvON 20t REeMBST EF
mediumis obtained fromthe pattern or fromthe mark in the sane nmanner,

and t he posi tixnaffert hes imaideheR A HETHObS i ¢ 86 W €He ik 4the Xed Yur@X%eStof t he
sl ave support medium so as to match both of said center positions. Further,
t he magneti c te anstbedapgpathi sixiaecotite pgtterhher tB5 fHwseft thidwantépn
conprises a pressure applying nmeans for pressing a master nmedium and a

sl ave medi umtsHuphiighvisieally geApni¢d 2008spost 4 srestheneofidresecbeen -
mat ched, -t oget her so as to conjoin said nmaster and slave mediumto forma
conj oi ned bodiPd &he centragiRaiitdoni of gadpmafitegnrieansteord Appthe ngneer
transfer gneti.c, field to the conjoined body fornmed of the

~ posi tion- 1?& AEG5R8t &f the slave support axis.

Astx)thenmasuringndcroscope,andcroscopeprovidedwith
a stage that is movable in the x, y directions; wherein, if a
plurality Qf points are plotted while the surface of the subject
master medium is cbserved, a neafly circular area is described
15 and the center position thereof can be obtained, can be used
therefor. After the first base plate is placed on the stage and
a master medium is loaded and supported in the master support
member thereof, the center position of the slave support member
' 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 slavg support‘medium 50 as to
match both of said center positions,

Further, the magnetic transfer apparatus according to the

25 present invention comprises a pressure applying means fof

pressing a master medium and a slave medium, of which the
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medi um and the slave nedium etc. It is advantageous that the fixing of
the position of the nmaster nedium supported in the nmnaster 3 _ Srenber
be perfornmed by a suction fixation process or the |ike. An el ectromagnet
“apparatus or a permanent magnet appa][ at :13 10I can be used aslthe matgnetl ?er
field applyi means netic ield applying neans applies a trans
magnet i (F:)pf |yel R ta ﬁag?(féeselbf“attﬁ]ée oCIEERPH R B8R B condoimst er
‘medi um and t he, Iav% rredl oi ned_body forped by the naster and

th
the slave meditm SPSCRE £P T%Jfaevreeﬁ]égﬁt?&ofﬁoe% & §°¥1b‘$]3aff bh@YVePafii Je to
h h f or nmed Further, the magnetic
S?;nsg)gr e:re?%oé raEc;ecch(():r gf%étgp ﬁggg S’\Eeélg‘én%bof APBAY IR § Er%nﬁ%‘?’ﬁ%ggﬁﬁ‘b?: si ng
f di ta Si nd a sl ave
hodi o For &f%lﬂ%égﬁgﬁrﬂg?%eﬁ%}eﬁg cSThaR o Ok SaTudsl w%g«?la%é‘fnﬁamrer

into 20 ¢ osg LR a6k El’?e rrP' Q%g bodys %Figafi‘g é’é Sk t%{ﬂ%[ nster .

magnetic field thereto, sal cdnj orned bod ) to

perform a magnetiing tol.ffaeﬁé %051\/8&%5%9 thd n\ t%%SlnééP&:ﬁ &ﬂf} trt%He

medi um and t he sl ave nedi um are conj oi ned . pr essure froma pr essure

“appl yi ng neam&stwidsﬁﬂlﬁirt&@éndaéﬂ@é%H%@o%ﬁe@gglﬁb@&tﬁﬁﬂsx%ﬁfﬁ Ewﬁgess
constraint on the force conponent in the rotational direction en the

conj oi ned body fraemedkéhereby 26 3 April 2006 is rotated as an integral
unit by the rotational drive of a rotational driving means.. Here, the
~ pressure applyi ng feaisctsomagreansodora s\ ng pethenst tmegn@dbpprostdhe
master nmediumin the contact and
1 can be used as the magnetic field applying means: the magnetic
field applying means applies a tfansfer magnetic field to one
or both sides of the contact portion of the master medium and
the slave rqedium; the conjoined body formed by the master and
the slave medium or the transfer magnetic field is rotated
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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5 separation directions to conjoin the master and slave nedium_ and it is
preferable that the each of the slave nedium and the mast e? APEHEMA ar e
supported on a pressure bearing substrate. Further, the rotation driving
~nmeans is a neans for - rotating the conjoined body fornmed by the conjoi ned
mast er nmedi um and sl ave 10 nediumas an integral unit, and it is preferable
that the rotil ifHatefortdhdnttegnat erpdly by thise rebaf binihgitisecefod bot h
the master nmedium.,and_the sl ave nedium or by a notive force transferring
mechani sm FurtierorehedSagiist et fansf er apparatus inpl enenting the 15
magneti c transfer t hod. according to the present invention is an
apparatus for bri ngigﬁ%’ i HEoPLPBER ¢ P4 "E HRP AN 4 ShRdPSHY SQFTARESE a

di sk shaped stesrlamadi u(gn on V\hi}_“gh a pattern, corresponding to the data to
be transferred hdsBeeTorhed WEnm2the 9%E0 I nPe fiFdcEtof e sl ave

rodi um { o5ed gl dlaki:SRGY, 20, rRONStl ¢ viecording nediymLor gecel ving

the transter om sal master nedl um

appl ying a tapsier;s BRARetliyd gld 10. Al ol ned, Dodyy .9, Benfarm a

magnetic transfer; rernit is préfera sard appar a S her

conpri ses a hRlAki-onahi BASE PLAbEoL 0Ly W%OE%{;Q%?@%O%&}E?JE 0gpgordde master

medi um or the slave nedium a pressing base ate ssing agai nst the

mast er medi UMEthtRe Hea¥ O MBHNURY 1 &i iy m3aABlid 22008 PEES B L2RRIHNY base
for supporting the pressing base plate and which is capable of froving the

pressi ng baseopliatged moaly tOM ByNghs ePahaihe@ ndisteet hediirh ah8l &itdv@n to
the rotational base plate, and a pressure transferring nechani smthat does
not 10 medium as an integral unit, and it is preferable that the-
" rotational force be tran’._.sferred by the conjoining force of both
the master medium and the slave medium, or by a motive force
transferring mechanisn.
Further, the magnetic transfer apparatus implementing the
16 magnetic transfer method according to the present invention is
an apparatus for bringing into close -contact the data bearing
surface of a disk shéped master medium on which a péttern
coxrresponding to the data to be transferred has beén formed with
the a recording surface of a slave medium formed of a disk shaped
20 magnetic reéording'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

25 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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~ 5 constrain the force conponent occurring in the rotational direction
bet ween the pressing base plate and the pressure applying Bl 206 j s
advant ageous that the pushing pressure transferring mechanismis
configured of a thrust bearing construction that 10 has been press

contacted vi Il b [ the lik , Of ' hat I

or asur zed B SRAEGTANRAS, TFESi €07 SEEPGF b TP TREC D Beer Db
late is rot ] tatienal base ol ate by | j0lni ng 1
Phe rotati ond FAel Hoean it ol e 0 St Bfabton SR llasd Bt yi ng

base 15 1S Tdotfihshinbheek oL ALIGNAL - ALLRE! kAN A JIBGNANI S0 (L LOLAL onal |y

driving the rotationa e rotationa ase plate 1s provided, and

the pressing hasepplad €ahg 4 9&»@;%é/itéanw@rfi%aﬁé&%im%ﬁa@d@ee-%@t this

time, the slave mediumor the master mediumis ™ 20 positioned int

rotationals basmsphatis 8 SURROLLAHLLSY &dburrdnd {heHBSiRLtABdbYm or the
slave nediumis positioned in the pressing base plate and supported

therein; whergirRctibni Betipsdf ahabbectfinly dpReShLhodI AP reaN$BesproOVi ded
“between both the rotational base plate and the pressing base plate, and
that 25 the pepliioyi bgse®f the nmaster nedi um and the slave nmedi um be
performed thereby. 28 3 April 2006 Further, according to the nmagnetic
transfer apparat uslofis adwarpregeent tihaverité pnshing psepsefetabheféhaing
positi-oning mechanism which is provided with a positioning pin or a
posi tioni ng Helckanssprigyicdadionrehefr ot thiuatabebasey plantsdrgction that
10 has been press contacted via a ball bearing or the like, or of
can air gap that expels pressurized air. Accordihgly,Ait 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 basge 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 positioned 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

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

performed thereby.
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5 the pressing base plate on which the slave nmediumis positioned and-
supported, and provided with a positioning hole or a positi30”H? &OB% on -
the rotational base plate or the pressing base plate on whi.ch the naster
mediumis positioned and supported, is provided. 10 Here, the master

medi um can be. provi j Larger.. t t.he sl ave. nedi u and
posi ti oni ng mghaniﬁpg%'ﬂa&fdgﬁﬁﬁéa ghpe)oljg%]}eoérllco r?rhseferro?gi’?%?ﬁ"fs Bgse

plate or the pressidghastveRt 8l LEpE%rE%?geﬁﬁeslt%‘é%p%??éé’ﬂ:%?nqﬁqgemster |

position of the naster nediumcan be pr, ed on t Ion _
medi um t hat  1Be diar¥Qdn, t %@@hbi@ttgmvild@tiowﬁeﬂtgg;@%ﬂéi%nﬁﬁg ﬁiﬁ"oer edi um
ed for nmatc

Further,- a positioning nechani sm can be provi I'ng the position

of the rotatipnaitiRasegphate 08 JhRipLaSshNehdash RLEaLE1 SHPYLLRg L he

sl ave nmedium at the center portion thereof and the position f1 the nmaster
nedi um The pdss bireskbgg MRGRaNI B 30 WOMY LE8S 13 vRORdi ANk B G Y1k 18RQNE
side and a positioning hole on the other side, wherein it is preferable
that the di staid engppostetiheapbsiricvadedgwptn 4 SpdARebatng | hols Jar @f erabl e
‘that the positioning pin be provided as a plurality of pins along the

out er circunfRrsdiideniop pgn orsithgl ecpanidnchtiedcapluhe centter pra2sspagi ti on.
As to the magnetic field applying apparatus, although an 29 3 April 2006
el ect r omagnetPafspat s shigh fdererrstr nedhot 1appaibiusedand beppenpédyed
therefor, fromthe standpoint of setting and adjusting the intensity of
the magnetic ¥ &8@VaA890t her conditions, it is preferable that an

electro net appar.atus be enpl oyed. The ‘
88 PP ﬁere, the ma teglmedium,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
meciium can be provided on the portion of thé master medium that
15 is not to be brought into contact with the slave medium. Further,
a positioning mechanism canbe provided for matching the position
of the rotational base plate or the pressing base plate
supporting the slave medium at thé center portion thereof and
the position of the master medium. .The positioning mechanism
20 comprises a positioning pin on one sicie and a positioning hole
on the other side, wherein it is preferable that the distal é.nd
of the positioning pin is tapered. It ié preferable that the
positioning pin be provided as a plurality of pins along the
outer circumference, or as a sinéle pin located at the center
25 position,

As to the magnetic field applying apparatus, although an
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5 magnetl c field applying apparatus is a means that generates a_ _magnetic

field in the direction parallel to the track direction. wi BHmilEe range
extending in the radial direction of the slave nmedium and t he magnetic
transfer is perforrred on the entire surface of the slave nedi um by

t at th d._body f d 10 medi dth |
:rgd?u%ngr ough? %O%%Haegr%pﬁ%r nﬁga‘)ﬁ i %?36 e@on?'%%?“ Rlé:’%%%ggﬁg cﬁlglr $%?\r1§nce

of the mag_n_et%] éfé'&siglférefto er ro% 1e;h %%%%POHI Ifcsettl eqrs%lgg%drﬁg 1ng S

conj oi ned wt ransfeér-is

successi vel y gl QaR AU £ 90 lé,eoinagngtféay el’Ef%%uophéﬂeé‘ S8R 204 cgpes in

whi ch a nmaster con10|ne to each sides o §l ave

medi um and thgs ot Pﬂé@@%ﬁe ik $aPel ] %ﬁge@r&@gw_w SpbLYa QR et &nﬁwyee% Ofnthe

sl ave medi um the case of the single Surface successive transfer, the

sl ave medisumyQndthe FBST@RpFBYE HY) absa S4RR0E ke reRnkhen20 gféﬁe%lt@gaé base
pl ate, and the master nedium (or the slave nediun) is supported in the

pressing basenfrat@c fivldiencasedi dcdie gardl ristdathd ¢ ansk efireatibs st
master nediumis supported in the rotational base plate and a second

mast er nedi unriithinstippashed datchnkdenprasshagrdbsae gl sdesiandrtdie shave
mediumis 25 sandw ched t herebetween. In this manner, one side or both
sides of thesliave peditim gbebightramiieclisseecdotmed od tdheaenbster 30 3
April 2006 nmedium and a magnetic field applying apparatus is disposed on

- one or both giw&acgfof biee slavengddim ipvaratathiadt thensdero ireghletdy fothed d s

applied. ;Note that according to the magnetic transfer nethod, it
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 cof 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 sahdwiched 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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5 is preferable that the slave mediumis first subjected to_an _initial
. magneti zation in the track direction thereof by use of a di 2800 r ent
magneti zati on process, wherein the slave nmedium is brought into cl ose
contact with the magnetic |ayer that has been forned over the uneven

attern, whic orresponds to the 10.transfer data, of the paster nedium
gnd a transf elFe&nlé'lénﬁe?l 8 PF@P%ET% éﬁ&'dl P PG EPRE TS &R &R Pl |y
opposite that . i i t, indtial ;magnetizin rrent _has been applied to
tﬁg surface o?m% %é s+%e81?r§ai°{¥m& 081|oaé’r%f%‘?%‘fr?1gnfﬁr&dheeﬁﬁn? %W@P‘?Qﬁft i's

advant ageous fhaty the ignal be servo data. 15 According to the
present invention ag agg%%%ed above, a naster fixing base for fixing the

position of the magbes {IRfl WlkoPBth s URPALL! Al dIS JTRSLELIPGIRLLN SAi d

fixed position, and a conjoining apparatus ringing the's ave nedi um
into close contaekevhbie the:tmaskes: Tpdi tun b fiar mésﬁoéubl%'e%%gldbegyaﬂﬁ 20

provi ded; wherein, by nmaking the master nedi um exchangeabl™e along w

each master nRditiepesyidQitaftivhnih Rasetridk RREOARSon WHRACEES SR sk Dot
position the conjoining apparatus when only the naster nediumis to be

exchanged, whedebyct heroner abioneal zatafdhi o @Re , ivhperihamd 8tkddgedranst er
is inproved because the 25 tinme required to exchange the master nedi um can
~ be shortened,is andughe iptodatese icoptett prigfothatiarhesliaveayedithas oan
thereby 31 3 April 2006 be inproved. Further, for cases in which a

plurality of heest éprmediaver pbeiuneren batherbagids chr eopranpcdesd, tanthe.
conveyor for sequentially noving the master nmedi um position fixing bases
to 10 transfer data, of the master medium, and a transfer magnetic

field is applied in the direction substantially opposite that

in which the initial magnetizing current has been applied to

the surface of the slave medium, to perform the magnetic transfer.

It is advantageous that the data signal be servo data.

15 According to the present invention as described above, a

master fixing base for fixing the position of the master medium

and supporting the master medium in said fixed position, and

a conjoining apparatus for bringing the slave medium into close

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

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

and the productivity of preformatted slave mediums can thereby

31




5 the transfer position is further provided, the tinme efficienc i n _ .
transferring the naster nediuns can be inproved a | evel, anaAﬂrﬁgo%gneti C
transfer operating efficiency can be inproved. Still further, if a cleaning
means for renoving foreign matter that becones attached to the surface of

t he naster nqgé L!_i%)k %QT upported in the master nedium position fixing base
is further provi ed,” V€ éaning of the master nediumis performed directly

hat has becons at {AERGACt o Pha>Eet PACHL BT et HESH Y Rt RedFHHE ( he.

t hat has becone atfac toth

exchange of t . ele:f b X] r_the: 15, conveyance thereof becomes
v % I ffL ki r&gaé?e%s%r% p£ fﬁ%%déd o 8 he°8Ut¥Hcé6f the master

possi bl e, sothat the forergn nmatteér at

medi um when tRudd@shey nds dOeRe RBELATER S JL N T2 8fls MNGLEDY Ly ansTer

.o . O
deficiencies can be prevente magneti c transfers ex e

qual ity eharaed erhabr&s poadthen REr For iRy p209: 684 Rkl i fxe gﬁ?igf@[rﬁcgr

i nproved. On the other hand, if a cleaning apparatus for washin

master nmedi und egehBes rMidd) thb eaRekafediutsCh D88 € midb il £1 eyl dyBst er
medi umis supported, upon the renoval of said nmaster fixing base fromthe

conveyor, togeicheagnethct heardirereogesstihpd s cPeRYLNEd0beOlinbEans] er
deficiencies by the renoval of foreign natter formthe surface of the
mast er medi um t heSopet atvirahalr, 32f 3 Apebhi2PaRaekf F6i enayoviiagl Bstdiem
i nproved because the operation of renoving the master nmediumis not
perf or med wh@rtthe Sedhhagenes attedmhye thieeswofadesopehborarer haditumer |,
accordin% to the present invention: the master
0  supported in the master medium position fixing base is further
provided, cleaning of the master medium is performed directly
_beforethenmgnetictransferisperformed,theremovalofforeign
matter that has become attached to the surface of the master
-medivm during the exchange of the master fixing base or the
15 conveyance thereof becomes possible, so that the foreign matter
attached to the surface of the master medium when the transfer
is to be performed is minimized, wheréby transfer deficiencies
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 fixiﬁg 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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5 medi umand the sl ave nedi um are brought into close contact and conjoi ned
by the conjoining apparatus; a pressing neans applies pres 1@139% nst the
sl ave mediumto press the slave nedium against the master nmedium and a

depressurizing nmeans depressurizes the seal ed space formed therebetween to

obtain 10 a. wherein,. for cases.in which the copjoinpent pressure
of the mast er® medi U CREE AT AvEPREITLRFHe"T SPE R REHThEE ToPeestF e of
the pressing fanss:anthiende0ree f XacUMdUC,d 8. S depr sooihzing means
are each controlled I'n epengen y “optimal conj ol nmeni conditions can be

obt ai ned, conall@ge%éLgch,gq:gggmg&' the master nedium and the slave nedi um can
be ensured across the entirety of the respective contact surfaces thereof, -

the generation of $i,@RAkLyON SIS CRYSEL Bx.eeg@mai%enqﬁgﬁ.ci%%%tgft ween
the master nedium and the sl ave msgl um can- be prevented and favorable

transfers 5 r egedfurbbafl shes1a0d hdie #akkker SR benpeIhoscaechnaRd gyen if
t he degree of vacuumincreases, there is no excessive increase in the
pushi ng pr essede)oinel 8P hede dISIAnm: agatgei-a@hist hepdys ahld hbinHbphbhecgrast er
medi um can be prevented, and the degree of vacuum can be increased so as
to prevent apredsur® meEdnst nchdetlweenmbbeun ond gotessuthacesave? mekiium
particular, in the state in which air has been expelled fromthe

conj oi nment sysEdesandhehmadegr edifuny anduan damtessiuradi8® @eapri|l 2006
beforehand, if the master nedium and the slave nediumare conjoined and

t he conj oi nnefPLssEsshEes coir residled, spacei fornasdhazebetwsarhée obtaiot h of

the respective contact surfaces, whereby the contact therebetween can be
furt her ilﬁ’pr cﬁ,é{a,cuum; wherein, forA cases in which the conjoinment pressure

of the master medium and the slave medium due to the pushing

pressure of the pressing means, and the degree of vacuum due

to a depressurizing means are each controlled independently
optimal conjoinment conditions can be obtained, complete

15 contact of the master medium and the slave medium can be ensured
across the entirety of the respective contact surfaces thereof,
the generation of signal omissions caused by contact

deficiencies between the master medium and the slave medium can

be prevented and favoirable transfers free of blemi.shes and the

.' 20 like canbe performed, and even 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

prevénted, 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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5 |leading to an inprovenent in transfer quality. Further, |f t he con10|n|ng
apparatus is provided in a configuration conprising a seal 3daHehf

sliding contact with the surfaces parallel to the contact and separatlon,
directions .of a |ower chanber and an upper chanber that ‘are novable 10

rel ati vely | nbhe. sonil ningndi fesid.onbeneols G0 83,8 phergetical Iy seal

the interior space enc ‘osed y sal ers e conj Of net ate t he

conf i gur at | oncbayor Al okAghL! Lot £t e gsy df@%%%%‘l%ﬁi‘ﬁs §OHd %fluof each

of the conjoi nment pressure vacuum rther

even for casesehsiWicthel BEet meEBeﬁSo@fthet Pés ASieC BREREL &ﬁffaEEQSS' ng
t he sl ave nedi um agai nst the naster nedi um ich is provided as required,

changes, the {membpftHhecHppet whamervand t4e doweh-t6BaPgsr ffed he
conjoining apparatus, and the like, does not change, and it is possi bl e 20

t o i ndeperideniéydnonttolaneanprSferidid GaNkOhMSEIY qumassyre and the degree
of vacuum occurring when the magnetic transfer is to be perforned. In
addi ti on, accordi nFurthehe pf edentcondvenih@rapdaaataases pidviwkidchnt he
pressing surface of the elastic pressing nenber 25 for pressing agai nst
t he back sur fae®rt gfuratd osl epreriednarm seah®lenesdrijnos i diaigesh e weth um
with the master nediumis fornmed 34 3 April 2006 in an uneven formfor
pressi ng mai ntie shefeens aarapdelion thereresisbnaid geprereheopatirectiofs t he
mast er nedlun1 t he pressure required for the contact portion can be
ensur ed whi | ¥ &UG"SF Pﬁ%b%‘?/é“éi BrpHEBST i ddhede thakdaze fmavalde

Inproven?ﬁ¥.irelé¥y¥giy in the conjoining direction thereof, so.as to
hermetlcally seal the interior space enclosed by said chambers
in the conjoined state, the configuration favorably facilitates
the easy independent control of each of the conjoinment pressure
and the degree of vacuum.

"15 | Still further, even for cases in which the thickness of
the elaetic member for pressing the slave medium against the
master medium, which is provided as required, ehanges, the ferm
of the upper chamber and the lower chambér 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

25 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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5 can be obtai ned because the pressure on the portion corresponding to the
depression portions of the elastic pressing menber is | ow a3 er ve as
--a channel through which air can escape; whereby the generati-on of signal
om ssions caused by contact deficiencies between the master nmedi um and the

sl ave nedi um ganadQupe, & eyent egy ﬁ&sﬁgg ﬂi’ﬁg{li% Yerf cBH@aI:# gtsrbsﬁt%n“ gnal as

well as the reliability can be inprove s to say, cases in

whi ch the trapstessglaid nigSto RPN 3 nIBAlche s 121 ANBY fim 2PHe RS sRELEENt age
of the entire surface area of the master nedi um occupi ed by the surface

area 15 of theeduans! ebrpaid ebachor P tiBRT @AN beSe AR vh£6S AR L hE
pressing surface area of the uneven formon the elastic pressing nenber,
whi ch correspoidevteal hpresansd Eorpaf tednk risthoF MRProPdcki% Rlohegse of the e
entire surface the slave nedium the entire pushing force required to '
achi eve a Ttontawbefobteénbdbeaeenss ke 2@ cmratrebnmed poptaRt ddie cslpava: agdi um
of 50 NVcnR2 (5.0 kg/cnR) can be reduced to 1/10 of the 354 N (35.4 kg)
required if the i idepregaifagemitsone bé phessiedtfior pcaseisng mewbkeeghid he
slave nedium _is a 3.5 inch disk; the thickness, etc., of each |oad bearing
conmponent bechieSrsheRpeperamds ive chppasht Uscwmh bbigadel nure 25cepepact .
Further, the magnetic poles occurring in the magnetic field applying
‘appar at us can”& PoPaedenefalcem ofosiveakomigeions eaygnd by200staek f ace
of the master quhun1and t he sl ave nmedium whereby the _intensity of the -

| eakage magnettic FielrdBRTMes sihi MaF tenmgdiam paghbre s1pveIvedial eay a

medMer@me%@?gg%kggiaqjisHibt'on n be applied to performa
f avor abl e nmaghet} ¢ ed, "an dche quaf:.#:y ofc%he %ragg%er s:LgnaR as well
~ as the reliability can be improved. -
That is to say,' for cases in which the transfer data is

a servo signal, for example, and the percentage of the entire

surface area of the master medium occupied by the surface area

15 of the transfer pattern formed thereon is 10% or less and the
pressing surface area of the uneven form on the elastic pressing

member, which corresponds to the transfer pattern, is formed

on 10% ox 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/cmé) 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
compohent becomes smaller, and the apparatus can be made more
25 compar.::t. Further, the magnetic poles occurring in the magnetic

field applying apparatus can be provided adjacent to the contact
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.5 transfer. Further, according to the present invention, when the disk
- shaped sl ave nedium and two .di sk shaped master nedi um are b?é\ﬂﬁ’rlnzooq nt o

cl ose contact so that the slave nediumis sandwi ched by the master nedi uns
~to performa magnetic transfer, the center 10 positions of both of said two

medi ums are akigned by the n&@ﬂé?rmecﬂiﬁﬂ RP\nded: o 1R he qﬁfe’re???%l‘feor

I
cases in which the eccentricity between the center positions o e master

and slave meditsilty besehd NALKRIGeCANGhe 1 Jf%lki”beé'&{ésors'ﬂ?ﬁ?@}?%n an be
obt ai ned across the entirety of the reSpective contact 15 surtaces thereof,

damage due t Oa GRIYRGY cORi BN YOGS h0Br @bt R nRUENEHL &G aN1ddamage to the
edge portions can be prevented, whereby the durability of the nmedium can

be inproved. dyeipartbautas|he apblibe €6 GRIMAIrG LY rhes masn Tm@gnéﬁﬂé er
position of the master nedium and the center position of the 0 slave

medi um i s 8 esisrdrfsfrror equal to 50 um a highly accurate transfer can be
ensured. Further, according to the present invention, if the master nedium
'is adjustably di spésethen, theontirgr teithewresrencavehtihe, wakawhesdipport .

axi s that determ nes and secures the position of 25 a central aperture of

t he sl ave nedilaRed ofavomediymanhiceh dils shepederarsdicimdisimsappbreditto t he
sl'ave support, axis after the 36 center position of the pattern fornmed on
sai d master MEHIUMIRES. chRlEATtalsoghbat it sthvecepdim posisepdriofed divd sl ave
support axis  _and fixed in said aligned position, and then the positioning
of the mast ertfeBPGhTAAFIESsFARS HHOAMuA RAISEALoE FRS L athe thENERITST

- position 1%f tp%esi%li%}/lg osfjggg{ato )s<<la:§d t%l I%Qd:l‘.su%svg?:e aaslitng.%d by the center

pin provided on the holder, and for cases in which the
eccentricity between the center positions of the master and slave
mediﬁms is less than or egqual to 100 wum, uniform contact can
be obtained across the entirety of the respedtive contact

16 surfaces thereof, damage due to contact on only one side can
be prevented, and damage to the edge portions can be prevented,
wherehy thg 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
transfér can be ensured.

Further, according to the present invention, if the master
medium is adjustably disposed on the outer circumference of thé
slave support axis that determines and secures the position of

26 a central aperture df the slave medium, for cases in which the

slave medium is supplied to the slave support axis after the
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rotational center of the slave nedi umwhen the slave nmediumis .|l oaded into
a drive apparatus, can be matched with a high degree of acéé&ﬂi’é?o@% t he
center position of the pattern forned on the nmaster nedium whereby
together with an increase in reliability, 10 an inprovenent in magnetic

transfer effigdanaypbsigpdNed @ bheteeedrhOad 98;d B8 sPOSIdQRnOiad he
sl ave nediumeach tinme that a slave nmediumis supplied is elimnated.

Further, if psddreani§RedadcRinehedmst §6s MBALSF st 1Ml SWwdk! upgiasiked by
use of a neasuring mcroscope, the center position 15 of said pattern

formed on thearmastieed ed sMmd iTghebegoé Deidie eant ehePadict poBieiodhiey sl ave
support axis, the position matching can be perforned easily and with a

hi gh degree off anennaeyr mebf ua apasihkel Grivgnethirdn i SpPr inde) @leobgniddt h t he
formation of the transfer pattern on the master nmedium the base setting
20 occurridsng pasitthenposi thensmatec Bupgoot dhies ,nadtien sediasmasechaes sinple
and-the operation of adjusting the position by use of the neasuring

m croscope bevdds ceadi eentdrupt hdre sbyvemmdigimyghehe hraghetd oetianstser
apparatus with a first base plate on the master nedi um side, a second base
plate 25 on I9eles] byeo aedliivg apRixatass| eate bsuppomedasdtd #dvi adledeardeani ng
and mai ntaining the position of the central aperture of the slave 37 3
April 2006 mé%ﬁq BREVERTY £onBiaR ERPNERPRAS the Ehgrratters pograd sndisy

adj ust abl e i X directions, disposed.on the outer ci rcuniﬂerence of

The s ave. suBRSET LT, (B Oy B BRP DB BpaPSTie ToF SLLERs il
TPaon 19 1bhe PRSI friom HagReR08'ra0B2e P /181 TR} 9's JEAIAMLENS N
need to align the position of the slave medium each time that
a slave medium is supplied is eliminated.
Further, if pattern formed on the master mediumis visually
measured by use of a measuring microscope, the center position
15 of said pattern fqrméd on the master medium is matched to the
center position of the slave support.axis, the position matching
‘can be performed easily and with a high degree of accuracy.
If a positioning mark is provided along with the formation
of the transfer patte_rn on the master medium, the base setting
20 occurring in the position matching of the masfer medium becomes
simple and the operation of adjusting the position by use of
the measuring microscope becomes easier,
Further, by providir_lg the magnetic transfer apparatus with .
a first base plate on the master medium side, a second base plate

25 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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and a highly efficient nagnetic transfer can be realized. If the first base
plate is provided so as to be attachable and renpvable, andApsi2@0ved
fromthe transfer position when matching the position of the master

medi um the position matching 10 operation can be easily performed by use

of a measuri NgqgiCr 0 | t her oy ding . resent
i nventi on, \/\/.nq%r‘%1 Eﬁé Qﬁr‘gsfgl}a%rr?ggihgﬁmbgégt p{%{bﬁr}évgh%@gi%%éflg"véthégglﬁonj oi ned
and the - conjQiedBedy: { aEed,t heneby i ot atied.and e s auster 15

magnetic fieldis applied theretdo to perform nmaghetic transfer, for cases

in which a caoifdcguiatéed Nas dhees: providen 20akhat cidherhokcqscoppeNt . of
the pressure between the master nedium and the slave nmedium occurring in

t he rOtatiOﬂ&k@dbtﬁﬁﬁiﬁﬁk(Hbcu&EQeQQnﬁﬁiéE%$ngﬁ¥ £§S§Eﬁtﬂ¥%n%gﬁagfed’ no
m sal i gnment occurs 20 between the rotating side and the pressurized side,

~and the #astesimedhsmans hhe sl avei iedhdFhEyivetnddiemasidierash30dy can
be rotated as an integral unit, whereby an accurate nagnetic transfer can
be perfornedandnd hsghhereffiieinotdedonamid araakfet hearapparablszeae to
repetitive operation, the durability 25 thereof is inproved. Still

further, if the subSthatEndtabaseppetesid heosldadk s8R BtAprd bt ROQGTedi um
and determ ned the position thereof is matched to the naster nedium by use
of a positi oRPAgreRCTHiSsnpndhis gisaoaeiofiron ghenbraigfay rheltbopedisinve -

- center positions of both the master mnedium and the slave nmedium can be.

~sinplified, dRGCBANAERGPISE LN pEdha Tastardrrdiam, cdie BesBriqrcnasiiipg

erforne : .
P QO operation can be easily performed by use of a measuring

'microscope or the 1like.

Further, according to the present inﬁention, when the
master medium and the slave mediumAhave‘been conioined and the
conjoined body formed thereby is rotated and the transfer

15 magnetic field is applied thereto to perform magnetic transfer,
for cases in which a configurétion.has been provided so that
the force component, of the préssure between the master medium
and the slave medium, occurring in the rotational direction of
the conjoined body is not constrained, no misalignment occurs

20 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 tolrepetitive operation, the durability

25 thereof is improved.

Still further, if the substrate that supports the slave
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic drawi ng of a
magneti ¢ transfer apparatus according to an enbodi nent of %Wé’“ﬂ)ag%nt

invention, Figure 2 is a schematic drawi ng of the conjoining apparatus 10
portion occurring in another enbodi nent of the present invention, Figure 3

-i's a perspect Vg M %WdOEeI:Qﬁnﬂ?ejdqéngﬁ&QﬁﬂJn Lth%regkafgfn%rtc%teat g?oghea

magneti c transfer apparatus according to -another enbodi ment of the present

invention, 15.4dQW gedil® R GEOSTE §%éi‘%ﬁ%h'¥%%c@¢aﬁsﬁ9n&tﬂ Bkﬂggaﬁ%n

apparatus, Figure 5 is a perspective view of1 he main portion

transfer statgOhadcABINRLECdSRBSEGE APRRLALAIS ACHQA OF RYLhO nhe/Rhs@dlot her
enbodi ment of the present invention, 20 Figure 6 is an expl oded view of a

conj i ni ng appafiaitiSnd fHul 86e FRANM Idh Bels DhSIE MIRNSafl ANa8LaSIdL
pressing nmenber and a master nmedium respectively, according to still vyet

anot her erbodiapnritiaceoatds hgr taant be pPreseMntIRV@BkEOPned. Figure 8 is a
perspective view of the main portion of the 25 transfer state of a
magneti c transfer apparat BRIRECHENRIGPTION gEt THEIGRMINesbodi ment of the
‘present invention, 39 3 April 2006 Figure 9 is an expl oded view of the
hol der shown in Fi §ugerd,1 Hisgar ecidnatsi @ ddeawnggoef | 4 ustorattiicgtegeefer i city
between the center positions, 5 Figure 11 is a perspective view of the
" main portion Ffrarreus according to an embodiment of the present invention,

Figure 2 is a schematic drawing of the conjoining apparatus

10 portion occurring in another embodiment of the present
invention,

Figure 3 is a perspective view of the main portion of the
transfer state of a magnetic transfer apparatus according to
‘another embodiment of the present invention,

15 Figure 4 is a cross-sectional fiew of a conjoining
apparatus,
~Figure 5 is a pefspective view of the main portibn of the
transfexr 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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transfer state of a magnetic transfer apparatus according to still vyet

anot her enbodi nent of the present invention, Figure 12 is a3Amddo8ct i onal
view of a nmagnetic transfer apparatus in the conjoined state, 10 Figure 13
is a schemati.c drawing of a nmeasuring mcroscope for use in adjusting the

position of the magief, Agliumy, o&bos& %e@x%fatﬁé:ﬂ‘c’ﬂ?éi %h%ﬁr&nv}??ﬁh?%}e?eof

master mediumin the state prior to the adjustnment of the positio
Figure 15 is @ schematic plan view of a master nediumin 15 the state
subsequent to the adjustnent of the position thereof, Figure 16 is a

cross-sectional vi ewgakete 168 Brpdtihg Gfl 1udbreibodictenht Pic A VBEBRLES -
~transfer apparatus prior to the conjoined state, Figure 17 i's a plan view

of a master negi warAReOpdENgidns, 20 anot her enbodi nent of the present
invention, Figure 18 is a cross-sectional drawing of the main part of
anot her erbodi ment rabuaerdghetd petspnsfier appabatike piivport Dot & € oi ned
state, Figure 19 is a schematic cross-sectional view of a nagnetic 25
transfer apparensfansiterentt g mpgneanot tiernsfegneppard rensicerrdirey hoo
according to the present invention, 40 3 April 2006 Figure 20 is a plan
vi ew of the ptlessunethasetbtpwnrbodipegtref te prEsguteiigntiona
cross-sectional view of the main part of a magnetic transfer apparatus
havi ng anot her enbBdPRERTL 20F° § cross—sectional view of a magnetic transfer

apparatus in the conjoined state,

10 Figure 13 is a schematic drawing of a measuring microscope

for use in adjusting the position of the master medium,

Figure 14 is a schematic plan view of a master medium in
the state prior to the adjhstment of the poszition thereof,

Figure 15 is a schematic plan view of a master medium in

15 the state subsequent to the adjustment of the position thereof,

Figure 16 is a cross-sectional view of the main part of
an embodiment of a magnetic transfer apparatus prior to the
conjoined state,

Figure 17 is a plan view of a master medium accordiﬁg to

20 another embodiment of thé 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

25 - transfer apparatus implementing yet another magnetic transfer

method ac'cording to the present invention,
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5 pressing force transfer nmechani smaccording to the present invention,
Figure 22 is a schematic drawing of the rotational base pIé#ﬁ”ﬁﬂQOQhe
pressi ng substrate, which are provided with a positioning mechani sm

- according to another enbodinent t of the 10 present invention, Figure 23

is a plan view of th r I um. Ei.qur Fi e.24.]
schemati ¢ draw ng %?8?%%%?0EH¥$%%§?&§&§§HQ% §3%§%%§§§%h§%#%i%f%gdgﬁﬂgtrate,
which are proyjded with a 15 positioning mechanism according to yet

anot her enbo |ﬁénp of the present invention. DESCRI PTION OF THE PREFERRED‘.
EMBCDI MENTS - Her el pafter . o1t Rg pr&fsrdad £apadi nend,s of tggqnﬂrﬁ§%@E_'of

invention will be explained with reference to the attached 20 draw ngs.

Fig. 1is a schempldigdr 2 die 0hpbReafRINRIYiGd HABSHEF c@RRAKRILYSc8CLOrdi ng
to an enbodi ment ‘of the present invention. The nmagnetic transfer apparatus

1 shown i 15 FigreskiGQMRbEEE€SErahJravehe BRSH £6m fdodor@iRgSeo ldhd PreswppoOrti ng a
mast er. medi um 3, which bears a data signal; a conjoining apparatus 5 25
that is provigdectnmwibh,an upper pressing nenber 12 for pressing the slave
medi um 2, of which the center position thereof is in 41 3 April 2006 the
positi on mat ched sFatere ltdviinga asategneatiiccdraetrgliofgtpertotmtidnal besei vi ng
the transfer fromthe master nedium 3, against said naster nedium3 to
form a conj oimledchedyl; the comasjiog 6ubstrate, which are provided with a

positioning mechanism, according to another embodiment t of the
10 present invention,
Figure 23 is a plan view of the master medium of Figure
22, and
Figure 24 is a schematic drawing of the rotational base
plate and the pressing substrate, which are provided with a
15- positioning mechanism, according to yet another embodiment of
the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the preferred embodiments of the present
invention will be explained with reference to the attachgd
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 Sigﬁal; a conjoining apparatus 5
- 26 that is provided.witﬁ an upper pressing member 12 for pressing

the slave medium 2, of which the center position thereof is in
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which is provided with a plurality of master fixing bases 11, 5 for :
~sequentially nmoving the plurality of master fixing bases t & AP 20%anst er
position; and a cleaning neans 7 for renpbving foreign matter that becones
"adhered to the master medium 3 supported in a master fixing base it.

Further, th tic t f 1 f ; ' '

moans (ot 10CSROuHS  FoR GRS CRg ot SeTiNE 3 B ihe: SORPRP AT RILER 12 o
d tic field, |y, f.or s.anplyi i

agnet 1 ol4P 6 SRV Rh) Bhdd oty w1 et A g LR RD Y of ATt

apparat us 5. FAGH BSLErylediprg 301 $o0gst L anednandy oy Naiadol - Sej d_ 15

position within each nmaster 11Xl ng nd these nmaster fixing bases

11 are then %iéhnigtﬁ&ﬁrye@%&tﬁ;a?l%&a&hé r@@%ré%teﬁeﬁikﬁﬂégbia%etsolb,e

exchanged, the maste I XI ng base 1I as a whole is exchanged fromthe

conveyor & THE GRBUEHPEa D1 { afbvindexnt abla1iitySHPPRES €Sk FixdngdObaséat i onal
axis 14 |located at the center position of a disk shaped table 13. The

table 13 conpsd $8s thieerdmslorn thbx) nthdaselddnimuppant paldd eesotbngand is
noved between a transfer position, an exchange position, and a cl eaning

position by ardwefiahi fRater dthate Heanes (adieshbwn) theNodetdhatedtie Aunber of
support portions 25 15 provided on the conveyor 6 is not limted to being
of three | ocatdpensed42n3aApastie2@i8ifhebadeddi.ngumbhes, 7ty owigsetiatr the
af orenenti oned cleaning position conprises an ultrasound washing head 16
for bl owi ng trdnisferdapparatas,l WiirEhehasomadeggpt BEeS HiP MPAPEs 6RPe
.10 shown) for applying pressure to the conjoining apparatus 5, and
a magnetic field applying apparatus (not shown) for applying
a maghetic field to the conjoined body while rotating the
conjoining apparatus 5.
Fach master medium 3 is positioned and maintained in said
15 positidﬁ within each master fixing base 11, and these master
fixing bases 11 are then set in the copveyox-G; when the master
medium 3 is to be exchanged, the master fixing base 11 as a whole
is exchanged from the conveyor 6.
The coﬁyeyor 6 (én 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 poéition, 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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vi brations, .onto the surface of a master nmedium 3;. the cleaning 5 neans 7
perfornms the cleaning operation on the master nedium 3 supééﬁfﬂﬂgao@ﬁ t he
master fixing base 11 that has been noved to the cleaning position, which
directly precedes the transfer position, by the rotation of the conveyor

0. and thereby 'eMmHgoc1llAdPhebal MLIsS; AUSE Bl LordrifeRlIbAGE Of Sald

. i
mast er nmedi um 10 3. te that” the cleaning nmeans can be a neans that bl ows

an ion wind c(l‘é%h?ﬁ%cxlgzéé:iij.ﬁgx Rbfprfled o6l 8802 duRULALNORE Qe 6 St f ace of

the master nmedium 3. For cases I h Ich the cleaning is perforned as a wet

process, an IfiAiingul d4qa0ald? %L—;\%@mhiqrh nAE e 2 P MR ION Q1EREs SN ace,
etc., can be used to dry said 5 surface of the master nedium 3. The

master fixing iBaseidls| oricsknsRapedee atal e SHeaVihe@in Bt tdheaBl sPpATg
surface 1la, which has an outside dianeter |larger than that of the naster

medi um 3; 5t hend=een suffeams ahet BecaRSiEropdRAII VM Sn i thes tpROEFEdedymsUCT | ON
or the like on the center portion 20 of this upper surface 1la. In the sane
manner, the Wpeppptressdi hy tienmietet2fisiral Sasei 3k shwpdcs ardnisoprdvi ded
with a lower surface 12a, which is larger than the outside dianeter of the
sl ave nedi umt?, thaiclagmiey preissiony wehdedii2ct$y myeabbesithet heansfpgper and

| ower directions, i.e., the contact and separation 25 directions with
respect to tResikdrer By khagobaseon pf Hiricpaveyrndir dad Beriadbyt BEPREss t he
sl ave medium 2 onto the nmaster nmedium 43 3 April 2006 3 to form a_ conjoi ned
body t her ewi tthe fpFeldmaetespebering 4P icashrtacs efeid darise BedHthed to

the | over, surf age 175 of e URRELPLESS! M BINS nd2n, 20! BEsL A

ion wind {(de~electrified air) or a clean air burst onto the

surface of the master medium 3. For cases in which the cleaning

is perfo-rmed as a wet process, an IPA ligquid, an IPA steam, or

dry air blown onto Ehe surface, etc., can be used to dry said
15  surface qf the master medium 3.

The master fixing base 11 is disk shaped, and is provided
with an upper surface 1la, which has an outside diameter larger
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 lla. 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 cutside 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

26 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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via this elastic element. 5 Further, a rotational axis portion 1llb and a
rotational axis portion 12b are provi ded protruding from t BeA8 2086
"surface of the master fixing base 11 and the upper surface of the upper
pressi ng nenber 12, respectively. This master fixing base 11 and upper

pressing nmenmbercl2canes r b diaGeinbesy adilarhy ta. reded ittt 30spestagtsm (not
shown) during magnetic transfer. The pressing neans (not shown) is provided

W th a presswstey éndint and dhetrdisial centheiobde spir€asdriea od theer eof
applies a predeterm ned pressure |oad to the pressing nmenber 12 of the

conj oi ni ng appeat gseSsidPhenbéati 2hepedishet sienveongdl i Bgcdd bappaestats 5 i S
rotated while in the conjoined state, the pressure is made to act on the
rotational axtisa porki eDadic aflehbetpressi ng menber 12. Wen the nagnetic
transfer operation is to be performed, initial direct current
"magnet i zabi on of t Wershawe amedtaniéml 28ipepdrimadlih s ancetabienal pl anar
track direction, in the case of planar recording, or in the perpendicul ar
direction, irmtisepocrism bib puepartiidafaroterdiay AgonTHieso @t tefeS WA $fin 2,
whi ch has been subjected to the initial magnetization, is brought into
cl ose cont actofnichh nmarEerasivingbaram Bang sy HPRSE HEdPAREP DY, Y% and a
- transfer nmagnetic field is g@ﬁlied thereto in_the di{ectjon oggogi e that
in which the RFASSRAP WPPRRY YCur FERPCHRYIN 2dPHBma%toF AfriPI2008° s been
appli-ed, or in fhe perpendjcul ar diigction,ﬁéo perfornlltgg ngggg{'
transfer. A dRSEREDBECTRIETT I TotoPaPdy TREA dR S IER IR X oy o dr ok,
' 10 mechanism (not shown) during magnetic transfer.
The pressing means (not shown) is provided with a pressure
cylinder, and the distal end of the pressure rod thereof applies
a predetermined pressure load to the pressing member 12 of the
conjoining apparatus 5. Note that because the conjoining
15 apparatus 5 is rotated while in the conjoined state, the pressure
is made to act on the rotational axis portion 12b of the pressing
member 12.
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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a high density flexible disk, or the Iike, provided with a _5 gg eqtlc
recording portion (a nmagnetic layer) on one or both faces t f 00

enpl oyed as the slave nmedium 2. The nmagnetic recording portion thereof is
either a magnetic recording layer that has been coated onto the surface

thereof . or "a,JREAEH iapo1i 8OTSH 09 Yl roindibhlagRiialdcksoh] 18 porsExh on the
|

surface 10 thereof. e master nedi um s forned as a discoid shape from

a hard materdrl madhbeifBstAlss@gdi um 3 conprises a pliable magnetic |ayer
t hat has been forned over a mcro uneven pattern forned on the surface of

a substrate; thisasiirhagehecaimse dikerddanahnendh wiadecibeaki g sardigce on
which the transfer pattern that is to be brought into close contact with

the recordi nga sukghaceneity helexdbavedied) we Zheadikeenpforived wIThe 4ace of
the master nmedium 3 opposite this transfer, data bearing face is supported
on the mast eraghiexiingréaseiitly p2@tAcsyfd hetgnetiesiayerd cer amecomdbati al , an
all oy, alum num glass, quartz, silicon, nickel, or the like is used to
formthe subStaest thefedthe impstmioymsdramheThéaunavesiivpat t dihe vagndid o or ned
by use of a stanping nethod or. the |ike. The pliable magnetic Iayer is
formed of a nEGeediog oz tm@rmléfe%hﬁécaamﬁ%qtﬁpzﬁq%%nﬁg %‘;eéns such
as a vacuum deposi tion net hod uttering nethod, an ion plattin

met hod, or by-PRtnBeal b‘b‘F‘ath??&eﬁ*EPﬁgﬂ thes @rﬁﬁFPl tl?%’@%o%t (?r A @ﬁ%’é‘?‘ﬁﬁtl ally

i denti cal type of nmaster nediumis .used th ordi ng_and
per pendi cul artSeEEHAP b YSth oF &ads, m‘FB‘?‘l]e’)Faﬁg(l fg’ﬁm aﬁgfg?%ecor di ng

Is to’ 10 thereof.
The master medium 3 is formed as a discoid shape from a
hard material., This master medium 3 comprises a pliable magnetic
“layer that has been formed over a micro uneven pattern formed
on the surface of a substrate; this surface becomes the transfer

15 data bearing surface on which the transfer pattern that is to
‘be brought into close contact with the recording surface of the
slave medium 2 has been formed. The face of the master medium
3 opposite this transfer.data bearing face is supported on the
.master fixing base 11.

20 _ Asyntheticresin,zaceramicnmterial,analloy,aluminum,
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.deposifion method, a sputtering

method, an ion platting method, or by a metal plating method,
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"be perfornmed, the magnetic field applying apparatus (not shown)

applying a transfer magnetic field or an initial magnetic fﬁéﬂHﬂQBW%rlses a
ring shaped el ectromagneti c head di sposed on both the upper and | ower

si des of the conjoined body, that applies a transfer nagnetic field

generated pargld ch Lguthedrack JALEEEHON R bhcnsa: didaohi 99 dsam both

t he upper and” 1Gwer he nagnetic field applying apparatus can

al so be provigedo.p0pas,1 phedd %tdﬁhabéﬁd g cmastLe Halbsanpl ving

apparatus can be pr d2d on y~“one side of the conjoined body, or can

be a permanent ”ﬁgﬁﬁtaaéé%%r akys Hrppided; onabicithpskdes wcdhEngCcosj b ned
body. Further, the magnetic field applying apparatus 15 used for cases in

whi ch perpean§HE§foﬁﬁ&Prgh@ﬁmbﬁe%?cQQelﬁQ&&Q@HE@'&ﬁﬁhﬂﬂiﬁarhﬁﬁ:shown)
el ectromagnets or permanent magnets of different polarities disposed in

the upper 5anded0WBH151 S @frankher aerneicit NHi cpparabusib, tiedspeghevit y,
wherein the transfer magnetic field is generated in the perpendicul ar

di recti on andri2Qdapphpeiked & tihey shgped ied et ebdagsetapphieed piapcisald gnt o
only a ‘portion of the surface, either the conjoining apparatus 5 or the
magnetic fi elubtirstiiotppedand lpeet erines lod ﬁf&gﬂ@mi@inqmlﬁer thakepeBsithe

entirety of the surface. As shown in Fig , the magnetic transfer .
apparatus 1 cartra25fbe paoyeted fweiiﬁ @emﬁ@&“mdn@aﬁé&ggl St%tt%érlafsﬁnsfer
position. thereof, that is, as a rtion of the con app tus 5, 46
3 April 2006 digiecsibpetn ity shEe e@Flﬁédfﬁ?ﬁ* éooct&‘ n%ri‘

directly  preceding the perforpance of the magnetic trarf ro,(?wg& t he
nast er r’ré(? urfi 3168 TS RI it T SRR A Y 1R AP ATE &4 gaﬁ?lesroeo?p

s0 as to-be rotatable. The magnetic field applying apparatus
can be provided on only one side of the conjoined body, or can
be a permanent magnet apparatus provided on both sides of the
conjoined body. Further, the magnetic fieid.applying apparatus
15 used for cases in which perpen&icular recording is to be
performed can comprise electromagnets or permanent magnefs 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 thé magnetic field is applied paftially 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
26 be provided with a cleaning means 8 at the transfer position-

thereof, that is, as a portion of the conjoining apparatus 3,
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at the transfer position. 5 The cleaning neans 8 shown in Fig. 2 _conprises -
an ultrasound washi ng head 17 disposed in the vicinity of g Hnl 208 st er
position and so as to be novable toward and away from the conjoining
apparatus 5. The ultrasound washing head 17, in the same nmanner as

described ehorc ot S-SRI DR L0BLBSUE, 10:ReLLGUL O 0r: 0:0gee et has

i C i ons, ra was ead that bl ows an

on wind (de-g ectyi e Ar)eo. O cLogh ol Bke i besudRge Hatnis, 10 be

cl eaned. The"™ rasound washing head s noved over the naster

medium 3 WhiGh 49, SUPROGL G sIdAntIe - IBSL &4 ol bEb 00y BA6e: 1daaldy pRELGSMS 15

t he cl eani ng operatrion thereon, e the upper pressing nenber 12 is in

the open stataeﬁ @t @haWbiLh ddsiitSow . thdrawn to the standby position.
Further, the slave nedium 2 can be cleaned directly preceding the

conj oi nnempt thereof pih tdy I8 nGBBESRs dTEdidin 3n Fhe. 2Q:cmpearenganf the
sl ave nmedium 2 can be perfornmed by the sane cl eaning neans 8 used for

cl eani ng t he yBstfounadistloh Sng Wealdy 17addsbbesdrnin cheaniaghiteand. thhe
magneti c transfer apparatus 1 is an apparatus for performng a nagnetic
transfer fromidie Ranposbsier antdsams3tode movabpe Uralsirdyand avlagyvéramdi uns -
2, wherein first, a master nedium 3 is positioned and supported in each of .
a plurality ofheeshgpiding apprrat@9F6 Theiwgisscesd Mashdng berd Mlutdlity
of master fixing bases 11 is set into a conveyor 6. Then, before_being
moved to the theamshemanpesiad dnscriechabpEs, msd? WAF31RA PSS Pt R1PHR
master fixing ‘ ) . s 3 ‘
1 a liguid or a gas that has been agitated by ultrasonic vibrations,
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 washing head 17 is moved over the master medium 3
‘which is supported in the master fixing base 11 and performs
15 the cleaning operation thereon, while the upper pressing member
12 is in the open state, after which.it is withdrawn to the standby
position.
Furtﬁer, the slave medium 2 can be cleaned directly
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 to aplurality of slave mediums 2; wherein first, amaster medium

3 is positioned and supported in each of a plurality of master
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base 11 is cleaned by the cleaning neans 7. After said master 5 nedium 3
has been cl eaned by the cl eaning means 8, the master fixin@ﬁﬁﬁggﬂqﬁ in
which said master medium 3 is supported is- nmoved to the transfer position
by the rotation of the conveyor 6, and after the center position of a
-slave nmedium 2, which has been initial

hish on 2 Skt AT Al

T S A S PO

é%eggfeﬁEfngﬁ§$§elﬁE?;EW?§%ﬁﬁﬁ ﬁﬂg §1ave TEH0 %req%%%ﬁglﬁedé&ﬂger a
; -%g‘xse2 35 citﬂ&ﬁnggdgy etﬁf”rc‘ieaf}ﬁz%yrﬁé%é“?angftgf'%a%eﬁ%ﬂﬂ: means

8 shown |n Fi edans e’ nmst er ium 3 (and the sl ave

medi um 2) %ﬁ%&egy%so $EERTL 1R8] Sy ORL oL TR Lho8L b ”%reeﬁlamum:%

and slave am 2 letic field applying neans is made to

appr oach the | piver, %th_%%ﬁ 9£ G e G QRi B8 PEANSUBpoRREd Al
transfer nagne |cgf|e€d I's appll ed, M%I | e the conjoi ned boé%wols rot%led

in the direc éﬁHgﬁhﬁﬁEkéhéfe@@ﬁ@&h&@nuhﬁ%hbnrdiuﬁﬂbn bberhiicohabyomgnet i ¢
field was app to transfer and record 25 the magnetic pattern

correspondi ngs tgnamefﬁerxaeﬁéefexﬂ@&tlecﬁﬁtﬁo@]r 8ECh @lathenartiste? , nddicni&s t o t he
“.magnetic recordlng portion 48 3 April 2006 of the slave medium 2. The
transfer magneidnc ihiieldl appldgdtiked Lhethmgretas dirensier drs ipetherned is

absorbed by the pattern of the
10 perpendicular direction, is aligned while the pressing member
12 is in the open state wherein there is a gap separating said
pressing member 12 and the master fixing base 11, the pressing
member 12 of the conjoining means 5 is moved toward the master

fixing base 11 and the master medium 3 and the slave medium 2

15 are conjoined under a predetermined pressure by the pressure

applyingmeans. The cleaning means 8 shown in Fig. 2, if provided,
cleans the master medium 3 (and the slave medium 2) immediately m

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 bodyl
is rotated, in the direction substantially opposite that in which
the initial magnetic field was applied, to transfer and record '

25  the magnetic pattern corresponding to the transfer pattern

formed on the master medium 3 to the magnetic recording portion
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~protrusion portions formed by the pliable magnetic body of the 5 transfer
“pattern on the master medium 3 conjoined with slave nediund 2prbAfoas a
result: in the case of planar recording, the initial magnetization of this
portion is not inverted, whereas the initial nagnetization of the other

“portions is igwentedsavhMmifaacase of perpendicul ar recording, the initial
10 magneti zation of this portion is inverted, whereas the initial

magneti zati on of thgeothghs ROr ia@RStis NDE1d nypted, viead dHie magrgneti ¢ data
corresponding to the transfer pattern forned on the master medium3 is
transferred anchisgeer dedpepréhieacliavabsaedédin 2. thkSpdhearn whertheagnet i ¢
transfer has been perfornmed a predeterm ned nunber of tinmes, and an
irregul arity ptedad onf o6t gmsmad tesd hgcohe ng iathherregbried icheodw rifatiee of t he
master medium 3 or slave nedium 2, or transfer deficiencies or the |like
occurs, the commyfer psttetated thedmashew medituer 3f crhhgibaberi2d $laveravi ng
just been cleaned, is noved to the transfer position, and then the next
magneti c tranmsfdinun 8, perd esnedesnltonin fhat¢ane of PkanarsapeCTfiver the

descri bed above. The master fixing base 11 that has been noved fromthe
transfer posiiiigrialomeyresizatdiop pbLiniisoROT I MedB Y ABEBFEEtg WDPE5ESRD its
state fromthe conveyor 6 and exchanged. \Wen the exchange is erPo med,
the master fi%ihg&dal1BadReGisAdCE PS FRAREEF AT APIT 12 2006FFSM t he
conveyor 6, and master fixing base.11l supporting ne ster medium 3
‘is set thereiff FREP, O%OPEEFE%E@%“P%F%‘E&%W%SF% Jﬁ%ﬁl% 3 can be

reused aflt_Oer npaeg}nn i%la%?:ggdop)éhg.g%ortion is inverxted, whereas the initial

magnetization of the other portions is not 'inverted, and the
magnetic data correspondin'g to the transfer pattern formed on
the master medium 3 is transferred and recorded on the slave
‘medium 2.

i5 Then, when magnetic transfer has been performed a
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 standjsy position is removed according

25 toits 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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cl eani ng nmeans 7, t he exchange is not performed. 5 Further as to master
fixing bases 11 that have been renoved fromthe conveyor 3 Aprib 20965t er
medi uns 3 supported in each of said renoved master fixing bases 11 can be
cl eaned by use of a separately provided cleaning apparatus Thi s cl eani ng
apparatus may_b ovided instead of the cl eﬁ nean % 0 t hey can.

be provi ded S%ro[nh “bGPA” P SrnfR eaarlﬂaﬁéerT £EFenb W% CHA e
e T N Sl W A

wash liquid cont ai il'e

their respectj \ﬁ% _ %l d.ulJHXé an%r b%%e%&%?dame%grbte%r ngvﬁaaﬂe%n the | qui d

with 15 uItrasoun I ons om an ul Trasound hea ere foreign

matter adher &g dd 151% m HJ&E € e %Q%h?ﬁ%%f’{ds{}ﬁ@t%@r%or &imved

Al ternatively, a |ng by a has een bombar ded by

megasoni ¢ gvi brati Oﬁﬁrfcﬁ@fn a&[b Wot hagPePdes YaRNiAge0ead, 1At AFRSRBES T C
washi ng by ul trasound vi brations 20 froman ultrasound head, a glide

cl eani ng enplayidi@das Bk dach8ale y@n syl A sRAE rWaSHE RS §Q§'dﬁ!é>r%feae:[n
glide cleaning is carried out, an incinerating wash by the I'ight emtted

from an exci nefch b@sesid &daro&aa&n@éﬁammgmgrbaékes ltiikeas are ke canpliayed.
Note that the slave nedium 2 can be supported in a holder 25 (not shown)
and the sl ave:smedf ans&paertdly oteaned ¢ogetitey appétatsai dihicd deeaning he
process preceding the magnetic transfer. 50 3 April 2006 According to the
current enbodippemetusheaydyeyovided sinspeedi dédche chean phqmedansy 7 pfoxrast er
fixing bases 11, each of which determ nes and naintains the position of a
mast er mefi urghey can be provided so that both perform cleaning.
'I-‘he master mediums 3 can be cleaned by this cleaning means
by, for e}iample, being submersed into the wash liquid contained
within a wash tub while still being supported in their respective
master fixing bases 11, and agitating said wash liquid with
15 ultrasound vibrations from an ultrasound head, whereby the
foreign matter adhered to the surface of the_, master medium 3
removed, Alternatively, a liquid washing by a liquid that has .
been bombarded by megasonic vibrations from an ultrasound
washing head, an atmospheric washing by ultrasound vibrations
20 fromanultrasound head, a glide cleaning employving a glide head,
an ultrasound wash performed after a glide cleaning is carried
out, an ineinerating 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 heolder

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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3 supported therein; the master medi um i s sequentially cleaned 5 b@/ a

cl eaning neans 7 and a cl eaning neans 8, and noved to the @%?Q*S

position, in which the magnetic transfer is then perforned; wherein, -

because the master nmedium 3 is exchanged along with the nmagnetic transfer

master fixing base_11, _exchanging the master nediuns 3 is easy, and the

~operational 10 effiAEFgﬁ‘éb“QHi?rg@F CETRERh, SRS BEY T Ant ROV ENRAL 0 i P

production efficigency.is obtained, and the occurrence of transfer

def i ci enci-es REH BB IEGENE Rty i BF APRTRF GF*LA8 FRater L/ mBartmi

i mredi ately pvgi or, t.0 the.Iperfor mance aof t rraggg%é% Orft ransfer, enabling
er.

% FUAP P HEGHEE Egele‘;"D PR S for

the perfor mancelcoq‘ dgtﬁ]fr&fh

cases in whi ch 0gcIRsh Sl JTEdRUTy 3ul 30BN fOdELIEL M L1y (8, HBRLET

fixing mediumre rom & conveyor e opéerationa y can

be inproved hecause,f e, MRSKE! 7 EHY %”%i'réaﬂ%ggﬁltgﬁ??é’ o BBQ’R&J&T% st

fixing base I1 when the exchange an eani eredf 1s performed.” 20

Next, anot her eihadi BBk ; AE&OT AiNGni@nt BRe R b LPYEREd 0N Wichbnbe
explained. Fig. 3 is a perspective view of the main part of a magnetic

transfer appagatiesmen;t BBetd ASiRICansbat e a6Eded REa1En tE CUKER ged
enbodi nent. Fig. 4 is cross-sectional view of the conjoining apparatus

accordi ng to alZind hetauthenia@idiadi freahs dotme stthat fealthy dizawi ng,i s a nodel
~drawi ng, and the actual dinensions of each of the portions shown therein
51 3 April 20O6hangiof theiddssreentietdtng.3 e camgnednd tthcapgbest dgpdr at us
20 shown in Fig. 3 conprises: a |ower-side chanber 31 and an upper-side
chanber 10 efficiency thereof is high, whereby an improvement in production-
efficiency is obtained, and the occurrence of transfer
deficiencies can be prevented by the cleaning of the master
medium immediately prior to the performance of the magnetic
transfer, enabling the performance of a high quality magnetic
15 transfer. Further, even for cases in which the master medium
3 is washed together with the master fixing medium removed from
the conveyor 6, the operational efficiency can be improved
because the 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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- 32; a con10|n|ng apparatus 25 provided with an el astic elenent 5 24
dlsposed on the inner portion thereof, as shown in Fig. 4, @HiO|n|ng
a slave medium 23 and a rmaster medi um 23 of which the center positions
t hereof are in the position matched state; a pressing neans 26 for
applying pressure to the conjoining neans 25; a deconpressing neans 27
(refer to Fi ?¥9)°% &r diéhpyehlg %tic10 fromthe interior of the conjoining
means 25 and deco reSS|ng the inner portion thereof; and a magnetic field
applying apparatu ?8m?%ﬁe%ﬁﬁﬂﬁfﬁﬁ§f%rdﬁ@ﬁéﬁﬁ@sf?%I%PQWHIM@ Fé¥at?ng the
conj oi ni ng apparat,us 25. The degree of vacuum which is provided by the
deconpr essi ng"HEHISEs6, 2wt P¥RTT Stlﬁ@ EBATRAMIHg 2RFpar MHRRETTS 198 ChfPahe

pressure on t sl ave. nedi um 22 and tgg master nmedium 23, which is

provi ded by t Sr‘e%%]?f@Waﬁgpaz‘%at“é‘r FFAV 18 H I F‘Edejiar?&éﬁeﬁ%“ér?ﬁqty The
| h f 25 d, d di sk
i s SO TSP et SR 0
t di nmedi ted
the center poiT: 8%”8%5’1*% 8 SHIEARE M b SRS LBl TR AIE | BesiRRer 21O
upper chanbery 320k el %Elﬁbaﬂegheéggf has ﬂl@hag@m%q s ?S&Jtaeﬁe 32a

that is larger than t e outer dianeter of the ave ne eet 25

shaped el ast iLpebosBY médnd seal-aghaditg ﬁr@s%ul:@‘ﬂ%rthcé'&&gﬁﬁrﬁ% meadad the

- slave.medium 22 is supported on thé lower surface of ril” 2006 this
- sheet shaped 25;astdexcipe@eBingddeahBez UaRBEc£hThEy. 33 EsSr z‘éﬁ\é&bh@ di the

vertical direction so as to be separated and brought into contact wth the
| ower chdfberfrdh thadnterppevefietle conjoining means 25 and decompressing
 the inner portion thereof; and a magnetic field applyving
apparatus 28 for applying a magnetic field while rotating the
conjoining apparatus 25. The degree of vacuum, which is provided
by the decompressing means 286, within the conjoining apparatus
15 25, and the 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 31la 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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S0 as to press the slave nedium 22 onto the master nedium23 5 to forma

- conj oi ned body. Note that the slave medium 22 can also be 3&wridBede the

master nedi um 23. An upwardly protruding flange portion 31b is provided on
the outer circunference of the | ower chanber 31, and a downwardly

protruding flﬁ)gge ortion 32b i.s provided on_the outer 10 circunference of
the upper chahbe? ZEetTRBARPY RILSHL6FetFESuter TRE PORRFer NS *Sut ace of

the flange porti 32b of the upper .chanber 32 is snmller than the :

di ametor of tREVTRIEAN dPPCURTE et (HFCShiPACE GFF Rep®f FERRIELS6r ERGn 31b
of the lower . chanmber. 31, and the fla ortion.32b_of the, upper.chanber
32 15 is pr ov?ﬁ%‘ﬂgnkgto lggotcoon&? C}Cn"getr}% %334‘)’*&{ ocqal’ﬂ?elrn?ﬁ:g'r a8 rﬁ:%?g?’éﬁ% si de
of the flange_porti.on o] he | ower .ch r he si,ze .relati :
bet ween t he rsegp%%ﬁoovg%%ggn%%é psgrat‘ﬁeoﬁngd%%rﬁr%% Ornz\%’egﬂégd'}]asﬁfurr frﬁg%?maggeal

el ement 3% which, s, an, oﬁh@@’bohg.ibg:}tbea‘%]%;gg thgrz%lé% 5d&: rErgrcan 3ls%nd

circunference of the flange portion t he upper chanber "3

when t he uppegec ovelths fApved tewand -4 he |ower chanber 31, this seal
el ement 33 slidably contacts t'he inner circunference surface of the flange

portion 31b of theul opREr£LRABLEF rdding el ¥hd JoRt$631319f fstdieSuehages in
the -direction substantially parallel to that of the contact and 25

separ ati on ditieebii08s cirbemaxiélcedbf €BEilomEr dhagbab\siheses ideahlyrspal i ng
the space within the interior of both the 53 3 April 2006 | ower chanber 31
an the upper mphatheting? fldhge gealtieneAtbtilddIrovdded| so ties imskeal 'ed o the
| ower chanber 31. The upper chanber 32 and the | ower chanber 31 are
provi ded 10  circumference of the upper chamber 32. The diameter of the outer
circumferential surface of the flange portioh 32b of the upper
chamber 32 is smaller than the diameter of the inner
circumferential surface of the. flange portion 31b of the lower
chamber 31, and the flange portion 32b of the upper chamber 32
- 16 ~ is provided so as to be insertable into the inner circumference
side of the flange portion 31b of the lower chamber 31 (the size
relation between the respective £lange portions -can be reversed).
Further, a seal element 332, which is an‘O—ring, is installed
arocund the outer circumference of the flange portioh 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 ciréumference surface of the flange portion 31b of
the lower chamber 31, ser‘{ing to seal off the surfaces in the
direction substantially paréllel to that of the contact and

26 separation directions (the axial direction), thereby

hermetically sealing the space within the interior ef both the
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' so as to be novable in the aforementi oned axial direction when 5 in the
state wherein the interior portion of said upper chamber 323aMuil280kr
portion 31 is hernetically sealed by the seal elenent 33. Further, the
hernetically sealed state is ensured even if the height of the conjoined

body f d [ d I [ 2 due to
2 change in Cheveh BERBEE STk Phe MhAL chifiof) B FRE AR IERENERS: oo

31 d 32 1Qyi ded. j f f the |
chanber 31 andt Ra Fop it Ce bf Fhe TBKer CRARer 52, Thi s | ower chanber

31 and upper chanbefe 3ged &n&RIM1E83 Gl 1 6L ALHORBL @%Cei'@é‘i;?&f&%

rotated thereby 15 as an integral unit. Further, an alr expelling outlet

27a of the degonRr£s YN BovaBNS n2¥nt S RBEREH: 8bndd RAZRIT AN-JBiBni yivd d -t han
the flange portion 31b in the radial direction, and nore outer than the

nmaster nedi UMRZ3nkNsddie WA dheeGitednorl fodtienuppPebisuifRGecREmt:a. An
air channel 27b connected to this air expelling outlet 27a is fornmed -
~within the | eangharbepodtionnd ilsassndtd chhey sexll edibgrtHehs @bl éhent
rotational axis portion 31lc, where it connects to a vacuum punp (not
shown) . By t3k éxpthstortlef harmetiyailhi sedeednpragesingemeanrs 2ven tike
hermetically seal ed space 25 fornmed by the upper chanber 32 and the | ower
chanber 31 carhebdeigbht ¢blthed cooiaipeederdsr oradddeyride okstacunediofm 50- 100
Pa. 54 3 April 2006 As shown in Fig. 3, the pressing neans 26 is provided
with a presdf 99 hfe GYRVAdEizn 22ehpndes distak didoefin Hee phipkeess 35

t her eof lies a predeterm ned pressure |load to the upper
%Bp of thepelastic elemen@ 24, PP

Rotational axes 31c and 32c are provided protruding from
the bottom surface of the lower chamber 31 and the top surface
of the upper chamber 32. This lower chamber 31 and upper chamber

.32 are connected to a rotational mechanism and rotated thereby
15 as an integral unit.

Further, an air expelling outlet 27a of the decompressing
means 27 is opened at a pesition more ihward than the flange
portion 31b in the radial direction, and more outer than the
master medium 23 in the radial direction, in the upper surface

20 31a. An air channel 27b connected to this air expelling outlet
27a is formed within the lower chamber 31, énd 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 uppér chamber 32 and the lower chamber 31 can be

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

b4




chanber 32 .of the conjoining apparatus 25. Note that because 5 the
conj oi ning apparatus 25 is rotated while in the state in \Aﬁﬁ&flfgp%sure is
" being applied thereto, the rotational axis portion 32c of the. upper
chanmber portion 32 is provi ded vvith a receiving nenber 36 so as to
facilitate the operatl onal

th [ trol f
the degree of vacudm ﬁlbo"fﬂ' ?—52 d‘rgé ?S }f'ﬁqpereel%g gt rsasrll"gi;r&o‘@o?eﬁcfgﬁég tg
th t | f t h
e o P o oiEheRRLEIAL dASALEORLY oLl A 6‘&%&8 e dat iRtk Vel

andthe ‘sal ves g% ol & Q1o 89, N.GAR, LA- 500081 o1B), Wen & [Rgpe ¢

transfer is to be per nrti gne I'zat1on O ave

medi um 22 is perfsued Le HQQQQhJ% nl%Eeéﬁﬂéyé%ugeﬁbunkgaegﬁb%h%eB%@QQr

track direction for cases In anar recording Is e perforned,

and in the peependingehaingi 4 xlaQ'ﬂlsf 05 f@%%alt@dmhgbealrp%%eg%w'f‘ﬂ
recording is to be perfornmed. This slave nedium 2 hen 20 conj ol ned

~Wwith the mastwiidegirddsdde Jagldaeant;r apsigsa rm&@ttbp Eh@Ipoﬁa&l%aalll g#idn the
direction substantially the opposite of that in which the initial

magnet i zat i onpdwasi dneencpef fitiaregperothinbdM@opei pANER Ci8 girodiikeat # Ok t 0
performthe magnetic transfer. 25 A di sk shaped recordi ng nmedi um such as a
hard di sk or arefeéximi serbsk b ag ta fegisttaterdooogengt paidl enfédet
magnetic 55 3 April 2006 |layer) fornmed on one or both surfaces thereof is
enpl oyed as tde tdicasephbet umezzurheTmgvettivolr e€otlé nip et oénveonsi st s-
of a magri%ti c recording |layer that has been coated onto the
pressure is made independent and is controlled to the optimal
value so that the pressure from this pressure applying means
26 produces a resulting conjoinment pressure between the master
medium 23 and the salve medium 22 of 0.01-49 N/cm? (1-5000gf/cm?) .
When a magnetic transfer is to be performed, an initial
16 magnetization of the slave medium 22 is performed to magnetize
the slave medium 22 in the planar track direction for cases in
which planar recording is to be performed, and in the
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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surface thereof, or a magnetic recording |ayer of thin netal IAC,@ film
formed on the surface thereof. A disk shaped nedi um forned Srangilap
material is.enployed as the master nmedium 23. This master nedi um 23
conprises a pliable nmagnetic |ayer that has been coated over a mcro

g tt d on th f f bstrate; thi face b
he 10 branc Syl Tadh kb el FICESHR aRrEbanetorantrt DHLOERR That s
to be brought,jnt tact with th di { f the sl

modi um 22 hasthecn 15 Red et At BbPRel ol R Se Sopberid hi s

transfer dat 2, bear . ace Lo tdines YutaEeun MEh, b8auRRAId LY.y YAGUUM.

adsorption on the wer chanber A synthetic resin, a ceramc

material, an ghl@be RhUFLOHM,- ag}né‘?ﬁetﬂf@gzgr%%gél E%% JH ﬁﬂ&‘%l mePh1ifle ke

is used to formthe substrate of The nmaster The uneven pattern

can be faq meghhy A58l 08 St Id-BELROS:HFf the like. The pliable 20
magnetic layer is forned of a magnetic material by use of a vacuum | ayer

form ng means suchaag: sk ¥AEHHIMERPES iIfbirRBA Nt A0t danateRUblerd BEp®Fdld, an
ion plating nmethod, or by a nmetal plating nethod, etc. A substantially
~identical types ohe naster mesdiu@3. iThidsed ter dratimt peatprieeerdp Dy

per pendi cul ar recording. 25 The elastic elenent 24 is fornmed of an elastic
mat eri al i nrepahieslk cshaper thet saspoedredoshetinerarpperi cchamberer3@at gexch 56 3
April 2006 connects to and presses agai nst the back surface (upper surface)
of the sl ave fREdegnPR2thaasurfaehiefeh antisd neteer tals gsefate bleormeshghee| ast i c

el ement 24, a silicon_rubber, a pol yurethane rubber,
1 transfer data bearing surface on which the transfer pattern that

is to be brought into close contact with the recbrding surface

of the slave medium 22 has been formed. The face of the master

medium 23 opposite this transfer data bearing face is the surface

which is supported by vacuum adsorption on the lower chamber:
i5 31.

A synthetic resin, a ceramicmaterial, an alloy, aluminum,
glass, guartsz, sili_coﬁ, niékel, or the like is used té form the
substrate of th_e master 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 vacﬁum 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 plapar recording and perpendicular recording.

26 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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a fluorine rubber, 1,3-butadiene rubber, Teflon (registered_5 t_r;algsmark)
rubber, viton rubber or other common rubber, or a foam r esP\RUAY s
sponge rubber or the like can be used therefor. For cases in which planar
recording is to be perforned, the magnetic field applying apparatus 28 for
applying an initial gnl_g:ficfi-eld and a transfer magnetic field
conpri ses, forconfﬁc‘é?ggpal‘ ' PLEFISTHaehpd the beckagdaeei copeadsuifepwesed on !
both the upperofap](g1 | qwer si des £ t he_conj oi ned body provided with a core ’
38, which has“a gap ?Vsﬂee%awé i 1%t he thsdphestis setrahal vsedt tre forave
medi um 22, ar whi.ch coi | has . been wound, and applies a transfer
magnetic fi el %‘ﬂ@\%{% gﬁ:gfsealégglﬁgFafqzda S 11508 FUPREY & & PO YIS tRPREI T Uk e he
track directigngy] direction.fromhath the upper and |ower sides
of the conjoi fed Bg&%@ﬁ%@gﬁj %)’I %icbnugtagﬁﬁﬁfaf 95 iTSEfrulBBat“é%gJa?ﬁrteﬁ‘e
transfer pagpetheniigl d ' he entire surface of the slave
medi um 22 and t he mas]taer U&ﬁgg?gﬁjﬁ& %%%Bgég(tr)\xét?%eﬁ 5P8m8’bp]f‘§c):i%?gr’28rnﬁans 28
can al so be prevkhdediseuas 40sheJOLAL ' tLE ushis&lhd ,2RpLYi ng
means 28 can al so be di suposedslgﬁl%nly Ig%leggitégelloq%%eb%8ﬁfggﬁcﬁﬁeﬁ§%§ﬁpar at us
25, or can be a persmnenteguaneh; 8RNI (dspased 1N :0ns. e ithed! des of
the conjoining apparatus 25. 25 Further, for cases in which a ! :
per pendi cul ar thewagdengc ifSeld appeypeg @baedius P MRIASL]Eidd 84 d12PRLYI NY
apparatus 28 57 3 April 2006 conprises el ectromagnets or péernmanent nagnets
of different mpotetrid ifdsldi spbsedransthe wppertiandibowesosdeesof thhe
conj oi ni nPO apparatus 25, respectively, wherein the transfer -

example, a ring shaped electromagnetic head disposed on both

the upper and lower sides of the conjoined body provided with
a core 38, which has a gap 37 extending in the radial direction
-of the slave medium 22, around which a coil 39 has been wound,

and applies a transfer magnetic field, which is generated in

15 the direction parallel to the track direction, in the same
direction from both the upper and lower sides of the conjoined
‘body. The conjoining apparatus 25 is rotatéd and the transfer

-magnetic field is applied across the entire surface of the slave

medium 22 and the.master medium 23. The magnetic field applying
20 means 28 can also be provided s0 as to be rotatable. The magnetic
field applying means 28 can also be disposed on only one side
of the conjoining apparatus 25, or can be a permanent inagnet
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

57



magnetic field is generated in the perpendicular direction and 5 appli ed.

If the magnetic field applying apparatus 28 is of the type3t4ﬁ¥1295glies a
magnetic field to only a portion of the surface, the conjoining apparatus
5 or the magnetic field is noved to performthe magnetic transfer across .
the entirety the surface, 1 e atus 20. is an

ggmrs urface OThSe rragnticetransf'er‘ agﬁgé 0
appar at us f or SOPRF ST ImCAG TRt REGHET i OFr BREFRPTYT SROPRES satetifderePt redi um
23 to a plurality..of slave nediu 22: first, the positions_qf the master
nedi um 23 ands%%%yleﬁlaesst idéSBP%?r(gthnng: ea}lgp?rﬁt%rhdec}ogﬁ% SLpport 3:8?61 n the
| ower chanber -and t r 15 res tively: then, while the
upper chanber?%qz—'cgln Iﬁghhgppggxg%ugc dn%eeﬁg%it%‘r?eel}f’n gégeé%eynh%ttéftagff?ﬁat IS,
the state in yphich; d RELEsi; SEPArayf i Ween. »& lum 22,
whi ch has beﬁé\ghﬁ sublj ect eddtl% g?ﬁl ni te?%akgn%a%eggéigg% on in ?%eea%ﬁ%a?ﬁg?ﬁé’
di rection mr agbiie Perpandiayhat: didieeti O5b 1A ROYENCE dsS28% PRFH tioned
wherein the ce%elr. position hgreo% iél mt%}be éﬁg set; after whi c%lll%he -
pressing neansypd thstdebpele AN rfhRelpBeEie L aPSR1 3241 Sofmed Jropged the
| ower chanber 31. Then, the seal 33 of the upper chanber 32 slidably :
contacts thesirhefe, citheusbefenaagsuppacgtef o be thangeymaiild eneddbiof 25
the flange portion 31, whereby the space in the interior between the _
chanbers 31 ami<3D thopet gt hdenasdrertinedicans £ ardothetisd ave 128t3 Apri |
2006 medium 22 is hernetically seal ed. Before the slave nedium 22 and the
mast er medi unti®Es sardan.t he pressurized state, the deconpressing neans 27

expels air fromthe hernetically seal ed
10 The magnetic transfer apparatus 20 is an apparatus for

performing a magnetic transfer from the same master medium 23
to a plurality of slave mediums 22: first, the positions of the
master medium 23 and the elastic element 24 are matched and
supported in the lower chamber 31 and the upper chamber 32,

15 respectively; then, while the upper chamber 32 and the lower

chamber 31 are in the open state, that is} the state in which

there is a separation therebetween, a slave medium 22, which

has been subjected to an initial magnetization in the planar
direction or.in the perpepdicular direction in advance, is
20 positioned wherein the center position hereof is matched and
"set; after which the pressing'meané 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
25  the flange portion 31, whereby the space in the interior between

the chambers 31 and 32 holding the rﬁaster medium 23 and the slave
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space so as to depressurize said space, and after a predet erggﬂne@g degree
of vacuum has been obtained in the interior of said her et PERILO Qaled
space, the upper chanmber is further |owered towards the |ower chanber.
Pressure is applied by the pressing neans 26, the back surface of the

slave nmedi um 224]8n FIL9$CHe A9 J15! né/g%eyf el@std .G %lhgngdﬁvgﬁecﬁﬂgl bhe

sl ave nmedi-um 22 and 10 t he mmaster |um are conj ol ne

predet er m nedang Ofi DinfdisRErPHEIBUE ©3 TRENintHifs Lﬁ&%%rsuarnqebo&ﬁgtémgﬂgt | c
field applying apparatuses 28 are made to approach { he upper ower

faces of theqsomigidiishagBadts 22, -8R szl f aRshetndB@rsktsclif) %eh§e&5
applied, while the conjoining apparatus 25 is being rotated, 7in

direction subspad balasytd hep eppagiite £fid fisdcd, naM@la@Beﬂa"f?réd@t%‘rﬁ\hned
magneti zati on was applied, whereby the nmagnetic pattern corresponding to

the transfier @ajtear ®fokathen Mesd @leeneBt 4IMES irS theansteried cEndaracor ded
on the magnetic recording 20 portion of the slave nmedium 22. The transfer
magneti c fi el ldemappiiced 1 whers lichiesprmgnethe uppeandfambeirsi peafoneedolvsradsor bed
by the pattern of the protrusion portions formed by the pliable magnetic
body of the towarsiserhpaidwermcmmbrast respdieims3apphial bedthvd plreskave '
medi um 25 22, and as a result: in the case of planar recording, the initial
magneti zat i oINS [ibs Eb?tlﬁﬁi‘? isgirdgre| ol efted lanksemedbun 2 36 Brapséd 2006
initial rmagnetization of the other portions is inverted; in the case of
per pendi cul ara‘—’raéd’é‘lthP-‘ﬁd:hec Réaphie |eé-lemﬁﬁ§n%4ul 280 e stLavenned Bt 22ornd s

|nverted, wher.eas the ini al neti zati on of
10" the master meéium éya%re con}01ned under a predetermined

conjoining pressure.

Then, the upper and lower magnetic field applying
apparatuses 28 are made to approach the upper and lower faces
of the conjoininé means 25, and a transfer magnetic field is

, 15 applied; while the conjoining apparatus 25 is being rotated,
in the direction substantially the opposite of that in which
fhé initial magnetization was applied, whereby the magnetic
pattern corresponding to the transfer pattern of the mastei
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 magﬁetic 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

59




the other portions is not inverted, and the magnetic data 5 corr Eﬁ&gndi ng
to the transfer pattern forned on the naster nmedium 23 is ed and
recorded on the slave medium 22. According to the current errbodl ment ,
because the | ower chanber 31 and t he upper chanber 32 are first brought

together and t.he_interi g gf%ﬂ %_tmee hernetlcall %eale and

10 the interigr l@%trp%ﬁ{]et%ﬁélﬂ 6Pn i% P REE I ESLE S 6“3‘35‘\"% et'8r Mihed

d f | ed h f whi_ | h
et oal 1y om R e A AL Wi P A R SR BB Soh 001§ e

'ndependentlmﬁ%ﬁrwonggn%eé%%tﬁgrm%gﬁ TR a3 BS54 8 MBe1 U

22, the 15 conjoihnent o ave ne e |nproved by

conj o ning Safl BRALEIpaNd A AYE HBA! MR Al ). %HB'E'F?&yrEE’eﬁ;QJ §9c gheyacuum and

pressure, whereby the ransfer ci enci es acconpanyl cont act

defi ci enckes carchgoRs eNGBLedcaNdnd ref-3MRaRh & REARH thd AANS Lhe &AM DE
performed. 20 Next, yet another enbodi ment according of the present

i nvention wilJds he exphaiaedd Ging. récbBdéd REI TRECEI ¥ \Wwaf 22t he main
portion of a magnetic transfer apparatus in the transfer state according

to an enbodi nent ofctdheiipiegenthd rRu@teh@Nemdddiment, i SbédhBxpkagetower
perspective view of a conjoining apparatus, 25 and Fig. 7 is a plan view of
an el asti c prdssbrg m@martmmp@emmamemﬁmm achcratdwmglgam eopecharrent of
the present invention. 60 3 April 2006 Note that each of said drawings is a
nmodel dr awi ngnct Hee tihitekhes porghdndthvarcbatiaah tirmetscahby sfeatlkd, pord i ons

shown thereln are of a different ratio.
10 the interiox portion thereof is then decompressed to a

.predetermlned degree of vacuum and the remaining air expelled
therefrom while in the hermetically sealed state, after which
a predetermined pressure is applied independently so as to )
conjoin the master medium é3 aﬁd.the siave medium 22, the

15 conjoinment of the master and'slave mediums can be improved by
conjoining said master and slave medium at an optimal degree
of vacuum and pressure, whereby the transfer deficiencies
accompanying contact deficiencies can be prevented and a
favorable magnetic transfer can be‘performed.

20 Next, yet another embodiment according 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 émbodiment of the present invention. Eig;-
6 is an exploded perspective view of a conjoining apparatus,

26 and Fig. 7 is a plan view of an elastic pressing member and a

master medium according an embodiment of the present invention.

60




The magnetic transfer apparatus 40 shown in Fig. 5 5fconprh3e 13 @?mer
pressure contact menber 48 and an upper pressure contact ﬁgﬁﬂ 4 ,
wherein a master nedium 43 and a slave nmedium 42 and an el astic pressing
nenber 44 are disposed in the interior portions of the |ower pressure

- : [ t nmber 4 shown in
Ero. 90 6 a cuor B OB TRk S T PHAT AT RG E e D8RP RRpER 11 ons
th f d b QI AL i r. medi 49. and. sl av medi um.48; a
bressur e appl ErhIhEd%ecAE RRLED: IR0 ML ER p8RG e gl B o ng

appar at us 45; 4l [ ield applying apparatus 47 for applying a
transfer nﬁgﬁ%??gcﬁfgﬁgeﬁkiﬁgﬁfg rotating the conjoining apparatus 45. Wen

a magnetic transfemniSniondis PRELALEEY. 230 Il b SABG0EL] 73l on of the
gvanc ar di

slave medium 42 is perforned in a e by applying an initi rect

current t@ megneidizesthg Bhwave é:)ir‘é%@iu‘ﬂ@ ég%éa{bé *?r]femBlei‘”@é LA ARGk S%ESS“ on for

cases i'n which planar 20 recording is to be perforned, and in

per pendi cul arptigsaeti 06nt{e nea®es 4D; WahChe i RERASPL: G Bt @8OEGENY 1S to
be performed. This slave nmedium42 is then conjoined with the master

medi um 43, avlcve heahs @2 angnrel eCabt et ries sapglndthdrn4t ha-digh 868D
substantially the opposite of that in'which the initial direct 25 current
magnet i zat i onith&debertre pent ppretonorofi mhehbower peediant afortiac@Chdmivesd 0
performthe magnetic transfer. 61 3 April 2006 A disk shaped recording

medi um such &9 arHakle dimleprgsshikrex¢ditmati siemhavi 49 @5 rshgmet iis Fiaror di ng

portion 38 magnetic. layer) forned on one or both surfaces thereof, and on
whi ch a 7a conjoining means 45 provided for matching the center

positions thereof and conjoining said master medium 49 and slave
medium 48; a pressure applying apparatus 46 for applying pressure
to the conjoining apparatus 45; and a magnetic field applying
apparatus 47 for applying a transfer magnetic field while

15 rotating the conjoining apparatus 45.

When a magnetic transfer is to be performed, an initial
mag_netization of the slave medium 42 is performed in advance
by applying an initial direct current to magnetize the slave
medium 42 in the planar track direction for cases in whi.ch planar

20 recording is to be performed, 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
l43, and a transfer magnetic field is applied in the direction
substantially the opposite of that in which ther initial direct
25 current magnetization has been performed, or in the

periaendicul__ar direction to perform the magnetic transfer.
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central aperture 42a has been opened is enployed as the slave 5 _nedium 42.
The magnetic recording portion consists of a magnetic recoﬁ&%zp%er t hat
has been coated onto the surface thereof, or a magnetic recording |ayer of
thin netallic filmformed on the surface thereof. A disk shaped nmedi um
formed of a hard material on which 10 a central aperture 43a has been
opened i s enpl oyed®agdisheshppsterecordingnmgdivThiurhast arhaedlidimk4gr 2 .
conprises a pliable magnetic |ayer that covers a mcro uneven pattern
‘fornmed on t heflaFiPdCedipk hpigysh maeetifi seeandidderpstion o gagneticat a
bearing surface 43h on which the transfer pattern that is_to be brought
into 15 cl oset%@SH aéPTRPE PR k&S BE RUitn§uslirset dh6rerhe 3th\RE WBAFDM 42
has been forned. The face of the. master nedi um 43 oggosite this transfer

dat a beari ng FAEE 4 s 2PRECLLR 2GR RATY SPELPHOr SHPLBYRY &L Hradb®f Dt i on

the | nmber 48. A t het i ' terjal, '
ooy nr RASRES PRI o T R RO hEoR 8P S45EE BE 4 MREMFE S Lo
f th t f ; di um 43. .The_ tt be =
ot by bodtdodingl1die: WAL AL TRELY A e TG A IRECD, P LR EREE DO

layer is forngd,of,a, Q:teic%rmgria erbeLﬁggxoﬁne%aYi‘E&'Lﬁlnl %ﬁ%{ge&g‘%{‘q gg

means such as a vacuum deposition nethod, a sputterrng net

pl ati ng nmet haghe @hrBY¥ca iAol ating method, etc. A substantially
i dentical type of master nedium 62 3 April 2006 43 is used in both planar.

recording and per pengh HulsdapeaCREGH MM forkitd dhe 6388 hathiahohhgnidanst er
data is a servo signal, a servo pattern P (a transfer pattern) is fornmed in
narr ow r 8¢i omscentral aperture 43a has been opened is employed as the master

medium 43. This master medium 43 comprises a pliable magnetic

layer that covers a micro uneven pattern formed on the surface

of a substrate; this surface is the transfer data bea{ring surface

43b on which the transfer pattern that is to be brought into

15 close contact with the recording surface of the slave medium

42 has been formed. The face of the master medium 43 opposite

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, aluminumn,
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
magnet_i.c layer is formed of a magnetic mate;‘ial 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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extending-fromthe center at equal intervals in a substantially_ 5 radial
pattern (slightly curved-in the drawing), as shown in Fig. 7BPrRE0o0rti ons
of this servo pattern P are the portions that are required to be brought
into contact with the slave nedium 42, and the nmagnetic pattern
corresponding _to the servo pattern P is transferred and recorded onto the
sl ave nmedi um A?Z”bi}s?ﬁe‘n H@tfhﬁbﬁ’é’l“? Ee‘F?ﬁWsrf‘?éF‘Pd'Pr‘?épéP%‘E‘?']carpF%%%‘?qﬁ‘%enber
44 is fornmed of an_elastic materi,al in a disk shape,, is supported._on the
iper pressure  coRTBLRe AL A0 % GRTRETS. CRURH YR At t he

back rf f f t I di 42. .The f f. the 15
back | surface (upel. s leEs) o Lhe slave il unaz, e Lo ol dhe
b ht int i.th t.he back f f.th j A2,
brouaht 1t saghash Wil Lie REk: S 1808 SheLbn.PLaNe BN ARLES |
i i . i i { . t pat t
o 265110 21 ks QUSLASLoA DS ROELL . LB sGOLLESBENLD D setue el e

ring portiongig0 #f. e LOPEIoMH bEUM £ §REE.INAIROM Al LYLETHEIGHROT Li 0N
51 on the outer circunference thereof, and a plurality of radfal portions

42 correspon@hif r@ AR BabletsnPiffo khatABsLekn thed 1WA di@mni Ng
~the inner ring portion 50 and the outer ring 25 portion 51, which is forned
as the pressing DOLheSia@hepobtgterhhédraapicact agtthethé avevaashidtard?. The
ot her portions thereof 63 3 April 2006 are forned as depression portions 53
(whi ch can be ileviotathstfe rredbstdneecanddopery aheaslahe onegliumo4 2 Hey haek

surface), and do not cone into contact with the slave nmedi um 42.
10 magnetic transfer. : .

The eiastic pressing member 44 is formed of an elastié
material in a disk shape, is supported on the upper pressure
contact member 49, .and connects-to' and presses against the back
surface (upper surface} of the slave medium 42. The form of the

15 _pressing surface 44a of the e;astic pressing member 44 that is
- to be broug.ht 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 péttern 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 pqrtion
51 on the outer circumference thereof, and a plurality of radiél
portions 42 corresponding to the servo pattern P of the master
medium 43 joinilng the inner ring portion 50 and the outer ring
26 portion 51, which is formed as the pressing protrusion portion

that contacts the slave medium 42. The other portions thereof
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' The elastic material used to formthe elastic pressing 5 nenber 44 nust
‘exhibit a degree of elasticity wherein the pressing sur f acé 48 208bes not
increase excessively when pressure is applied. Mre specifically, a.
silicon rubber, a polyurethane rubber, a fluorine rubber, 1, 3-butadiene

rubber, Teflon ( egf tere tradenarké rubber,, vihon rubber or other 10
common r ubber¥® g o TG SLALNPRE L YGhge r'iBbER T deviogd @&n be
used therefor. ,The | ower .pressure_caontact nber 48 of the canjaini

apparat us 45 TEPRIEABI RN §LETT CUIEPoRAEer S BROGUPYRG ga 2nd 4O
corresponding. t.o the size of the master. medium 43...the, surface 15 thereof
has been finggﬁédx¥§ e ?I%ﬁ?taﬁ% glahs%?%t?éﬁm%E?P533 4%Ba is a surface on

uhi ch a substantialby unifarmhy. dipgersady bl whohi Lite o st on Rates have

been opened (a porous Surface can a e use ho own’in the

draw ng, EheSfuliclis0fupOr a5 #ie §ORIERLEd D13 L o channel sheadi ng
of the

from20 the interior to the exterior ower pressure contact nenber

48 10 a vacuypesGhi;08uPEAR: thah REeYi A8 NG esuet LRR-L O Ry WHag bottom
surface of the master nedi um 43 brought into close contact with the

adsor ption siyfcaacerd8asi spyrcnads osheshriand iyl he & Blagssuphbhesai d master
medi um 43 is favorably corrected 25 along the surface of the adsorption

surface 48a. pHiguupphine pradeul, ea GlNbadhe RUBIeSr,49, Bshpt0¥d«drd rebbér A
support surface 64 3 April 2006 49a for holding the elastic pressing nenber
44. The out erTdidom die¢hetd maetrpdessukle wiieact vireoherubt@and otherupper
pressure contact nenber 49 is di sk shaped, and the

common rubbers, or a foam resin such as sponge rubber or the

like can be used therefor.

The lower pressure contact member 48 of the conjoining
apparatus 45 is provided with a circular adsorption surface 48a
corresponding to the size of the master medium 43; the surface

15 thereof has been finished to be flat. This adsorption surface
48a is a surface on which a substantially uniformly dispersed
plurality of suction pores have been opened (a porous surface
can also be usedi. Although mnot shown in the drawing, these
suction pores are connected by a suction channel leading from

20 the interior to the exterior of the lower pressure contact member
48 to a vacuum suction pump that provides the suction force;
the bottom surface of the master medium 43 brought into.close
contact with the adsorption surface 48a is vacuum adscrbed, and
the flatness of said master medium 43 is favorably corrected

25 along the surface of the adsorption surface 48a. The upper

preéssure contact member 49 is provided with a subport surface
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upper pressure contact nenber 49 is novable in the axial 5 direction;
wherei n, the upper pressure contact nenber 49 is noved in ?HH”@@B@?ation

- or contact direction by the pressure applying apparatus 46, and the |ower

pressure contact means 48 and the upper pressure contact means 49 are
brought into essurized. contact. at .a predeferm ned pressure. The | ower
pressure contgi :%57h@ﬁgé?gJQK%ﬁHj?ﬁécugﬁﬁ?Sﬁ%%§§ﬂ$8rc6§tact member 49 are
provided with a f Qrtion and a flange partion 49b on‘%pe
respective outer c#?ggﬁF%Fé%%%%O?ﬁ%%%g?ve%ﬁaes %ﬁgfﬁ8£3F5§FW86ro e?2¢ion is

to be performag, e, f|,a008,ROTL0NABR A0, 3 liande,, Poriion 430 gfthe

n
-l ower pressure contact an € upper préssure cdntact nenber

49 abut each Giniar o ulELebYcANEINLERLOL 4Pl indbabher epf e JAAt al ned in

a hernetically sealed state. A pin or coupling wth the central

aper t ur es A3ayandt42a; Werbhs, MRSt §p BT A3 Al SnettaYe 9B 42 and

determning the positions thereof, respectively, is provided at the center

20 portion ofird BRe|SApRk-aRkBS WY Bos O AEE rBBADSE b48:hl BeepOSId 10P1voigt he
radi al portions 52 of the elastic pressing nenber 44 is matched ¥o %he

position of tdipazerue pat teinthReolondie prastefe dRiaddh ASaRddissupROfked in
the matched position state by use of a positioning nmechanism (not shown)
that is providedroprebeudd cuppott meanf ab® A@abebuhe ippepresessized nenber
49. Further,. the |ower pressure nenber 48 and the upper pressure nenber
49 65 3 Apri lcnde6tateaqomedeatined pressatre ofdle hwohrapisssrotostamn) and
rotated _thereby as an integral unit. As shown in Fig. 5 the pressure
appl yi ng 18 o eribgri 48 and the upper pressure contact member 49 are.providerd
with a fiange portion 48b and a flange portion 49b on the
respective outer circumferences thereof, and when the closing
operation is to be performed, the flange portion 48b and a flange
portion 48b of the lower pfessure contact member 48 and the upper
16 pressure contact member 49 abut each other, whereby the interior
- portion thereof is maintained in a hermetically 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 positioﬁ 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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provided with a pressurizing cylinder 54, and the distal end 5 _of the push
rod 55 thereof applies a predeterm ned pushing pressure | oad Ansil 2R upper
pressure nenber 49 of the conjoining apparatus 45. The pushing force is
set, based on the contact surface area, so that the pushing force from

this pressure__applyin ans. 46 results in a,conjoinnent pressure between
the 10 nasteraﬁeecﬁoﬁ‘\?/?\e gegeﬂ:& P & tRAL OB HEFhAPAST INatheheye)i Apgyradrtede
servo pattern }E)e:qi:e%:i of the OBH mal_ val.ue of 0.01-50 Ncn2 (1-5.0 Kkg/cnR)
Note that beciuee Th&ScERj 6FREHE = atus 45 is rotated while in the

pressurized state, ,the. center i s portion 49c of _the.upper chanber
pressure menber 49%55%8%% Jd%dﬁcﬁ'tﬁ’atbgc%f%%gel§p %88 %%a%aagslﬁo

facilitate t ! ' I f .th | i ed Fo. i
i ch i anar TAanThg TR Por Be DR Aoa E Y RE Blnatc P TP Gt )ing

whi ch planar recording'is

appar at us #7 r N Ne k Ni3t a2l | zat | I iel.d and a
tlrozlgnsfelrJ nﬁgnﬁfitc&??g?ég %88(:!(5)%3%}'}6‘;[8%80,15 gg‘rg T%(%'arzr%lﬂer?erhéﬁr%lgﬁgkéﬁa%%%&g

el ect rorragnegli;ﬁeé‘sﬁ‘ﬁ‘é 184§ RQSere AppRetd éé&%r\éﬁ?&ﬁb@f‘QQWéﬁ%ﬂ?%i%n h

e
conj oi ned body and which is provided with a core 58 a gap 57

extendi ng i neph@atadi ab. dirReGda naf £bbe Si AR tTEBhUBN4E, A OWRdtwhich a
coil 59 has been wound, and applies a transfer magnetic field, 25 which is

generated in sihefatier aebbpnspatiedt alhet pubhend ragke drbRCELO, piddlre sane
direction fromboth the upper and |ower 66 3 April 2006 sides of the
conj oi ned bodrrlttiegcorared BEng apbar it ascdbj dismenat pt etswardbébecdr ansf er
magnetic field is applied across the entire surface of the slave nedi um 42
and t he nifst etashed nadige 43 and the salve medium 42 in the vicinity of the
| sexvo pattern P is of the optimal value of 0.01-50 N/cm? (1;5.0
kg/cm?).Notethatbecausetheconjoiningapparatus45is:x¢ated
while in the pressurized state, the center axis portion 49¢ of
the upper chamber pressure member 49 is provided with a receiving
15 member 56 so as to facilitate the operational effect of the
applied pressure.

For cases in which planar recording is to be performed,
the magnetic field applying apparatus 47 for applying an initial
magnetization mégnetic 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,rand.applies & transfer magnetic field,

26 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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The magnetic field applying nmeans 47 can al so be provided so 5 as to be
rotatabl e. The magnetic field applying means 47 can al so bdAPMdge%%d on
only one side of the conjoining apparatus 45, or can be a pernmanent nagnet
apparatus. disposed on one or both sides of the conjoining apparatus 45.
Further, for..cases in which perpendicular recording is to 10 be perforned,
the magnetic $3¥3 Hpihei AERIDPHROREY47TR ngp e 1ng| aebaiHanéOsisr

per manent naggets of different palarities  disposed in the upper and | ower
si des of the TUM'GihPRE Hpdrargser Mronsddseltri@ihp apRéted AR st Famst er
magnetic field . i.s enerated |.n tge erpendi cul ar direction and applied. If
the 15 'nngnet(?rbtjﬁeegﬂr Yool )?%nbheaﬁ ﬁF’gtTfis‘)ﬁW gg B the Wﬂi@rtrﬁ‘%mﬁ‘pg ies a
magnetic field to only.a poriion qf .the surf ,__the_conjoinin ppar at us
45 or the nadﬂg?ﬁ@' el d ?%e%%&%ﬁﬁﬁénge??%ﬁ%ﬁfﬁgannﬁbﬁ%g#%FFPng?grgécross
the entiregty: he s The; netic. transfer aratus 40,Ls_an
apparat us 7 ot 35 Bes Forarae ml ARShLEL L ARS e pp BRI e
medi um 43t o @ Phur gl Ly o5l a¥e ' A2: Fr L hes [ tion
of each of the nmaster &%JﬁunﬁZB and t eggﬁgsgféﬁ%?gég?%g%‘ nggﬁérgg %re
mat ched to thes thet c8h $d1& LAWRENSAECIRYNR LCOPL AL TR ERSEos 48 ANdnkNer UppPET
pressure contact nenber 49, respectively, then 25 the pattern positions of
each of the mastrerigedi UM dik ahibhaing! Astd Satdsc3sing nenber 44 are

mat ched, and the master medium 67 3 April 2006 43 and the el astic pressing
menber 44 are hel dFbythée, lFowetasefr b5 stiiehoimeldi FeDHe red8rangy tiBecaipper

pressure contact nenber 49, respectively; then, while the | ower pressure
cont act dPnbére performed, the magnetic field applying apparatus 47 comprises

electromagnets or permanent magnets of different polarities
disposed in the upper and lower sides of the conjoiping apparatus
45, respectively, whereiﬁ the transfer magnetic field-is
generated in the perpendicular direction and applied. If the
15 magnetic field applying apparatus 47 is of the type that applies
| amagnetic field to only a portion of the surface, the conjoining
apparatus 45 or the magnetic field is moved to perform the
magnetic transfer across the entirety of the-surface.
The magnetic transfer apparatus 40 i;c,: an apparatus for
20 performing a magnetic transfer from the same master medium 43
to a plurality of slave rﬁediums 42: first, the center position
Qf each of the master medium 43 and the elastic pressing member
44 are métched to the that of the lower pressure contact member
48 and the upper pressure contact member 49, respectively, then
256 the péttern positions of each of the master medium 43 and the

elastic pressing member 44 are matched, and the master medium
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48 and the upper pressure contact menber 49 are in the open _state, 5 that
is, the state in which there is a separation therebetween, 3milZ0€0 nedium
42, whi ch has been subjected to an initial magnetization in one of either
the planar direction or the perpendicular direction in advance, is
positioned wherein the center position thereof is matched and set; after
whi ch the 10 *Hrardithg réantiacrassdmovearasd 4¢hergppetdppesthe dowenber 49
is noved toward. the | ower pressure nmenber 48 to. performthe closing
operation; thRETHEN COPrEdSTHP e Abandidg YPBRHRGAESUIHEENEDRAE HEFPYF t h t he

back face of %@e sl ave medi um 42, wherein the protrusion portion of the
pushi ng surfate A25PERETEOR prheedhide e LPURIcPRRUT IR RAN RS HEEPRRL t he

proxi mty of e Vo attern P to conjoin.the ster nmedium 43 and the
sl ave nedi uméaipa%enufj HePUpiat Samf CHRfmtt FES R aBRT FEALS

t Bty ith th d | f f th
appar at usgs ﬁaéagff%%gsg%fé‘%r eiféh %erglcse#gPe&iaigggpﬁ%m%%}oegggaﬁﬂ e tﬁe

conj oi ni ng neans F ans magnerti

Conl Ol N og, APPABL bl DE I BLE el diGocHERCEL P SHbsLENt 1Al Y

t he opposite of that 1n e ini t1zali on current was

applied, whereyndiheaeagnet Corgato_tfeeathgprﬁﬁé%@qgggdmeé%goé{ rgngher

pattern of the master nmedium43 is transferred and recor on the

nmagneti ¢ recqiehipR@dpent 48 e tebnt Ne svavee Bl Wis42: o] 8@ WHeARshefne
magnetic field applied when the magnetic 68 3 April 2006 transfer is

perforned is ahserbedsbyishe Heatber isohatdieRekr Bt Pna s ivdnshl ereed by
the pliable magnetic body of the transfer pattern on the nmaster nedi um 43
and conj d0nedrsistsingheeans 46 is driven and the upper pressure member 49
is moved toward the lower pressure member 48 to.perform the
closing operation} the elastic pressing member 44 is brought
into contact with the back face of the slave medium 42, wherein
theprotrusionportionofthepushingsurface44athereofpre§ses_

15 the slave medium mainly against the proximity of the servo
rattern P to conjoin the mas£er medium 43 and the slave medium
.42.Then,theupperandlowernmgneticfieldapplyingapparatuses
47 are made to approach with the upper and lower faces of the
conjoining means 45, and a transfer magnetic fieldAis 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

256 of the slave medium 42.

The transfer magnetic field applied when the magnetic

68




slave nedium 42, and as a result: in the case of planar recordin%, 5 the
initial nagnetization of this portion is not inverted, whePesdilZA® niti al
magneti zati on of the other portions is inverted;, in the case of

per pendi cul ar ‘recording, the initial nagnetization of this portion is

[ ted, wh he.initial tizat) f.th [ [ t
nvertod, and TRBIED HghEr AL 4 S BPFELBOnAINS P FHESTT BHeFEP patt ern
f d t f LumA43.is t d d d t I
ored o0 M dmaaLATEL B3 5Ll BOSTEL L0800 sqaidedon Lhesl ave
pressi ng memiels At oyl dad, whilhd Nes PUSRLg,R U 868 BA30 1104 G cnlBd S
formed of the é%press on portion and the proFru3|on portron, presses

agai nst the hackesEdages8f ahR& Sk 2ug, Pedi Yrpyd2. Ale 6@%3%%& %Q@of:ﬁ%(bs,f er
en the naster a

pattern portion of the master nmedi um 43 medi um nd t he

slave medisumi4z an@tha1bRa&AM 0I188n oF hen LOHAGE oAl 3 & N PELLBLRROr Li ON

required for the conjoinment 20 is inproved, whereby the transfer

defi ci enci es warGeapaBkeNgni €N aGlgndel b&t BACIAS thanobgePrRMRNALEY a0d a
favorabl e magnetic transfer can be perforned, and the overall pushing
pressure can inverteder&d,thenabkéngt eaepappacaldis re0obei fpde nadigi €xpact .

Next, still yet another enbodinent according of the 25 present invention
wi Il be expl asagegtiFagioB disthiperogpechi e inveevedf whheeamithepbnitiol of a
magnetic transfer apparatus in 69 3 April- 2006 the transfer state according
to an enbodi megnesfizaheoprabdite otheerpdmionsi gs 8ot sirrerérpl oaed the
perspectiye view of a_holder. The magnetic transfer apparatus 60 shown in
Figs. 8 & d magnetic data corresponding to the transfer pattern formed on
the master medium 43 is transferred and recorded on the slave
medium 42.
According te the current embodiment: because the elastic
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, énabling the apparatus to be made more compact.

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

view of the main portion of a magnetic transfer apparatus in
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9 is an apparatus for performng a planar recording type nagnetic

transfer on both recording surfaces of a slave nedium 62 co éﬁﬁ$3@@iy di sk
shaped master nediuns 63 and 64 are conjoined to the upper and | ower
surfaces of a slave nmedi um 62 mﬁthin a holder 61; said holder 61 is
rotated and ile said hol der is.rotating a_transfer égletlc fieldis

appl i ed thereﬁ tﬁf@?sfﬁrnﬁbﬁﬁﬁ|Q9qquFHgaE&H%ﬂ|ﬁ$b8 RAE RE adi Rresent

el ectromagnetj ¢ us di, sposed e u and |.ower of said
ol dor ed s o rTRRe S hR EHPrOatT BreRBEbLATS s ot thES 38%5 bor ne
on the naster nedl%gs 63 a (94 to oth reco&dlqﬁ) ?{faces of t? ave
medi um 62. 15 The of d&196T lcoﬁﬁ?fli <t ZRPGREr "hol der B8 ?i?idF][?pspe ?i% der

69 both havi ngcyl Egbgaarca%ﬁs%ygéyfoesfmvghaegﬁggala{ﬁ 8e0; MRRLEL nalRALUD 63,

for transferrlng as ‘a Servo sign r

recording ?“r{%ﬁt aElé‘ﬁ%ﬁthPed%ng‘r s 9fFa AW o%”aUBEQG? !‘EE@AFJm di um 64

for transferring O as a servo signal or t to the upper

si de record'ﬂﬂnﬁﬂﬁ&%ﬁﬁly0%1%&%&%&@#%&?%@ﬂ%@&¥%ﬁgGB%%QW@PSE@QBM;BQM&@d
therein. The | ower ol der 68 1s provided wth a | ower adsorption nenber 66

for adsorbi ng tae hgy\@f dRBhehe PRSI AR aRty COIFRC hitAGuk N flidhness
t hereof, and the upper holder 69 is pravided with an upper 25 adsorption

menber 67 (ofndikersane sond hguHati n ias rbhetdédveid whutki odideheer66). f or
adsorbing the upper master nedium 64 and 70 3 April 2006 correcting the
fl.at ness t herieofrot@héngentterangdsr tmaonztdc fheld dspeppil ¥ed ugpeare toaby ex
nmedi um 64 and the | ower master nedium 63 are matched with the center
posi tion 1§ tpwnsitagef hebd lap@Ying apparatus 65 (an electromagnetic

appax_:atus) disposed on the upper and lower sides of said holder
61 to concurrently magnetically transfer and record the data
borne on the mastgr mediums 63 and 64 to both recording surfaces
of the slave medium 62.

15 | -The holder 61 comprises a lower holder 68 and upper holder
692 both having cylindr’ical 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

20 as a servo signal or the like to the upper side recordin;g surface
of the slave medium 62 are e:{change_ably 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 uvpper holder 69 is provided with an upper

25 adsorption member 67 (of the same configuration as the 1owe£

suction member 66} for adsorbing the ﬁpper master medium 64 and
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pressure contacted to both sides of said slave nedium 2 while 5_maintained
in the position-nmatched state, and opposingly conjoined wi BH goqiper and
| ower surfaces of said slave nedium 62, respectively. Here, "opposingly
- conjoined” refers to either the conjoined state in which the surfaces of

th t di 63, .64 and th j.um 62 i n. cont act, th
State n 10 WHPPIRRAY Ehr BEEe i PREFRD. R SROCAG PGl T 08 Sl egap

exi sts therebet ween.. One or bhoth of the | r _hol.der, 68 and .t he e
ol aor oo oo B 2 plte ML R mb by RIChA e OE AL AL MARER

and are opene ed, b 0 i . i . c]-@sin
mechani smp( no%’ sr}%\/\ﬁ%g’sl?—gudr 'E"%é{r.1 m?}ehgglﬁ]%%%g’rgsg%lﬁg C%Pg}\q/% %&Q’@\?\rnn%tangd \Q;g(':ugm
sucti on nean C S | ORi=Ng.. L.r i Wit h
The i nter or e O L R R i d N e mERO e e
and the upgperpfigldened®9n YRS B oHCREBSRAM | #8GSt 8h8 bSpddndiged in the

interior 20 portion thereof, and contact force is obtai ned between the

slave nedi unedidjAidd fhen URRGIppRR G H OVEFe MBSk 8L 8B dit i H31 8Rd rediumThe
sl ave nedi um 62 shown in the drawing is a hard disk in which a central

aperture 62a ¢émsrbepacopaiied @drd heosesd Rigl esitidimddrerefirS o6 ep@keti oni ng
the slave nedium 62 on a rotation 25 support axis of a drive apparatus,
and has a recdradicngjsinédctateriredhdéh ahengnetaaced ayarheomaboth medihmses of
a di sk shaped 71 3 April 2006 base. Further, a center pin 68b for
det er mi ni ng téd Pdsbnddrheklavhenesliave 6Aetiaiincgonitaddi ngrt hee cdstteal n
-aperture 62a as the
_ 1 which said surfaces are facing one another while a small gap
exists therebetween.
One or both of the lower holder 68 and the upper holdex
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
16  closing mechanism (not shown) . Further, the holder 61 is provided
with a vacuum suction means (not shown) for wvacuum suctioning
the air contained within the interior space formed by the
slidable eontact 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

2b  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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standard of reference, is provided at the center of the |ower 5_hol der 68.
The positioning of the |ower master nedium 63 is al so perf%ﬁ?é'élzggﬁ this
center pin 68b; a positioning central aperture 63a for insertion of the.
center pin 68b is opened at the center portion of the |ower master medi um
63. The positioning of the wupper master nmedium 64 in the upper holder 69
‘is perforned ®0 inserting a center pin (not shown) of the sane type as

the center pin 68b, that is provided he center position of the upper
hol der 69 in a centPaF*&peft ’ét%ﬁﬁlﬁr@th %‘éﬂ d(?rjfeffﬂéng’b% ST i um

64. Furt her, nmechani sm,t hat_.det erm nes, t he posi.tions, of e | ower hol der
68 a'ng t he upper 5@8?8;?“6%3911%6% Jikaed, %\ﬁ Ilsép%téwf% &R }(ﬁﬁg center

positions of th ower .master nedi um,_ 63 .and t upper. . nast er ' 64.
According to ?%ag"dﬁg\gieﬂfornegr%ctec cieﬁglsbepr o(yrl?%[e? %getu}}seg CSPt?ﬁeO“?c%%glr’H%%n 68b

provi ded n 118 gl ger 168 ARSI RS ANOYEs 1o MWL i h 6305 LiE ATOUN

of eccentricity ¢ between ‘the cente positio e | ower naster

medi um 63 and,d e GeRLSS tRPS kbhelr A2, LBO3hAYR AFALHELOP b8 86te SO aS
to be less than or equal to 100 um The anmdunt of eccentricity between the

center positénnscefiddetyppess %%t@én&@'gﬂm@‘b@B%ﬁ&%cﬁhavﬁaé@%ﬂ@} 62
are also set in the sane nmanner so as to be less than or equal 25 to 100

um Further, gdrtisndesitibliewkbahadter aatiah ©F. eueepbii€idnin2o3 Apsi |
2006 between the center positions of the patterns fornmed on the naster ,
medi uns 63 ancde4, maespeaiddielny f4ahd thee upptathaiEr éénterpeqfosktdny of t he
sl ave nedi um 62 be set so as to be |l ess than ‘
' 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 upperlnaster
medium 64. Further, a mechanism that determines the poéitions
of the lower holder 68 and the upper -‘holder 69 is provided, which A
15 serves to match the center positions of the lowex m-aster 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 descfibed above, as
shown in Fig. 10, the amount of eccentricity c be‘tween_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 sef in the same manner so as to be less than or equal-

.26 to 100 um.

Further, it is desirable that the amount of eccentricity
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or equal to 50 um 5 Wien a magnetic transfer is to be perforned, the slave
medi um 62 is subjected to an initial direct current magneti 3&A004 n. t he
pl anar track direction, in the case of planar recording, or in the.

per pendi cul ar direction, in the case of perpendicular recording, in
advance. Wen performng the magnetic transfer 10 on this conjoined sl ave
medi um 62 andStrsearthreeRiar BIS HHiPnewf thapatianss dormad et the paslier i s
-applied in the track direction substantially the opposite of the direction
in which the Besiiimgl o3 nafhetd -z aesBAChES be T gethEr ARtR a1y ceRber

perpendi cular directign. 15 The | ower master nmedi um 63 and the ugper
mast er medi um%4 t18Pef oFhe P 1ETer PRELWh fife dPedPEk sS Prafi e PenitEAS at 4 st er
dat a bearinq)surfaie mQLch conprises a pattern forned of a magnetic

body, on one Buffed FRe?®df® which is to be conjoined with the recording '

sur face o% t he slaﬁg nediun16§: tge s%gfacestof t he 20 master. nedjuns 63

and 64 opposite t hed?" dat'yHe P'f:n CWFEECES TBrREVER s orB&d® @Vea | ower
d ti i ively. Th
Tster modi niaayn s A CuB i HAREL o o RN R ol RO e maBBREEMLNG Y T

i cro_uneven ake] AL B ANal NS SUL A56 B oo 2 SUPMLALE oLl 5, SUr f ace

is the transfer data bearing surface. A synthefic rés a ceram

material, an o3 {Q¥neabskBdHiNlcudhdshiret3idn AR thEQQG OYBHeZpetil &€
nickel, or the like is used to formthe substrate of the nmaster nedi unms

63, 64. The umewenipg) !Bl hdvanche fMedrBYmUSE B AgfRengramifiad or
the like. This pliable magnetic
' 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 apliable magnetic layer

that covers a micro uneven pattern formed on the surface of a

25 substrate; th:i.é surface is the transfer data bearing surface.

A synthetic resin, a ceramicmaterial, analloy, aluminum, glass,
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| ayer is formed of a magnetic material by use of a vacuum | ayer 5 fornlng
means such as a vacuum deposition nethod, a sputterlng nmet Adwpril 2RO
platting nmethod, or by a nmetal plating nethod etc. substantlally
identical type of naster medium43 is used in both planar recording and
“perpendi cul ar recording. The | ower adsorption member 66 (the same is true
of the 10 uppertiuéiiidfconenpekebrpritheptida Hedsgd tg s Khraiiif2tsi ze
correspondi ng to that of the master nedium 63, and the surface thereof is

formed as anPAdsit PESERTSTREHEY 68a 14 nitoRedP 6o PAFFEIMERY RaviHgesh
t | f h Ra of 0- t|
551100 sucti BY b & S%Eﬁ%ﬂfﬁﬁ%gﬁgeﬁ rathr <0 appt SIS TG | ess

are opened o urface 66a and. ersed substantl aII

_ g thls syctio cﬁ? qtﬁ £SL
uni formy t heRESErgs s Sxmg 28 tHo AP HEE LS HERE 1 RN Yy VAPRRL IR i on
66b d b d
Fﬁ(raesext erlacr)r%oo’ﬁ??ﬁ% %I deér{ctgga ugt).on Gl 3%954:1 £30L0g, J4 0m %ﬂ?tﬂéltlgx Sor to

tO a vacuum suc |0n punp t ha provi

the suction Lethea, e 130k ST APGeBhoble i) BBl WikR2ag bicugl, 1 nto

cl ose cont act vvlt rp |o surface 66a-is

flatness of gapd pf@%@ﬁaﬂ@ﬁdiﬂ? 6381 &0 EopL &t méé@é‘ﬁm%ﬁ@uﬁch%owtds%@
surface 66a. The | ower hol der '68 and the upper hol der 69 are di sk shaped:

25 an upwar dipr et Nt 28e6rA0Kd | H1Y @RapbadPEEVA HadRRdtAg. out er
circunference of the | ower holder 68, and a downward protruding 74 3 April

2006 flange porti arhebQawes ddoMmipdddnonetiher A qihei samnfier ence «of thlke upper
hol der 69. Though the details are not shown in the draw ng, the dianeter
of the ol®eruppecusdarienc eesbefa€?) ofs plrevided as a disk having -a size
corresponding to that of the master medium 63, and the surface
thereof is formed aé an adsorption surface 66a finished to a
flatness having an center line average surfaée roughness Ra of
0.0-—0.1.1;11‘[1. Approximately 25-100 suction pores 66b having
- 16 diameters of approximately 2 mm or less are opened on this suction
'surfa'ce 66a, and dispersed substantiallyuniformly 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 pfovides
20 the suction force; the back surface of the master medium 63
brought into close conltact with the adsorption surface 66a is
adsorbed, and the flatness o_f said master medium 63 is corrected
-a_llon'g the adsorption surface 66a.
The lower holder 68 and the upper holder 69 are disk shaped:

26  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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- flange portion 69a of the upper holder 69 is smaller than the 5 _di ameter of
“the inner circunference surface of the flange portion 68a 3ARAEPOwer
hol der 68, and the flange portion 69a of the upper holder 69 is provided
so as to be insertable into the inner circunferential side of the fl ange
portion 68a of. the | ower the size relation bet

respective fl elﬁoﬁBtW?o ? 6§n958$t%W%ﬁ§b&Te °?E?¥HEF““§-§ESPC%H€%ent
t shov whi ch ta dt
v cunt or once o BRE BER G55 L EPaRTBOR IS ey %Ohﬁ d%pwggm S when

the upper haol der. ved toward the | owe LS S
el ement sli daCLﬁannght acet gnf“ﬁe (?rn\rlt\grtq"cei rIéEe erence%‘gur %ecgu(% 295 "t%ttateh% I ange

t 68 6 ' I t
Fﬁre Icllopect :ao(r)lfc s&% Egt@{?‘?%%gt’& el %E%)\é# a?ié) ﬁ%?hésggérrbaé%l}% %ﬁggn cont act
directiong(t ttaaﬂeéltgt 4 ttgegtméy ci é&t@fe%.% % c@adé %éf@tﬁ&@ﬁw@mﬁpaw

within the interio omer he upper hol der

The seal el ergnt onQh@qrbw%IISQOt?@et et alahadtp@ f_tlf&%gleoﬁgftm 4o 68.cnde
hol der 61 conprises a | ower hol der 68 and an upper ol der 69 which. are

provi ded as appdd melrdeaabo skrpsdiiies shksho BE @ngeyalbee iiRtbh@iesepaat i on
and contact direction in a state in which the interior space between the

| ower hol der GG candet-bet 20 wiger olfotier £ Ghhoar poreabedssavet eihe, 1ewen if the
t hi ckness of the slave nmedium 62, and the nmaster nediunms 63, 64 changes
~and 75 3 Apritol28@668 hétlireisghe oflaheorn drtoicredthedyedmratedet idrapy
changes, the sealed state is ensured. The | ower hol der 68 and the upper

hol der 88 ameréénneczasdbereyearsed) i cnattheecharfiesdh ¢henethowt) sheien) ,

which is an O-ring, is installed around the outer circumference
of the flange portion 69a of.the upper holder 62, and when the
upper holder 6% is moved toward the lower holder68, this seal
element slidably contacts the inner circu.mference 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 inrthe‘separation'and contact direction in a state
in which the interior space between the lower holder 68 and the

2b  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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rotated thereby as an integral unit. 5 Further, a suction o eqﬁ@a f the
vacuum suction neans is provided on the inner surface of t

and opens onto the interior space thereof. An air channel connected to
this air suction opening is forned mﬁthin the | ower hol der 68 or the

upper hol der 69, .and | eads .to the out ere |t connec s 10 to.a vacuum
ounp. Byt he s HRPRGCLT G0 oR PLBY Y JAeeh ‘%‘%ﬁﬁ oGP RRERE, iR

he h I I f he_ hol 1 b
Cont ol 1 o { SALERGUAL 1 RBCEEGr SBC VWER THEgharh v HPer o % o be
per for red: g ggeemtgt@ecteﬁg 204, Lpe- | over. ol dey fsnot org JRYed, By the

pressure 15 acconpany vacuum SUC Ion SO as roa ot her;

the data bea&ngtg30@§ fgb he 1y ggﬁtg?ﬁifrrﬂﬁg'u”‘es and the upper naster

medi um 64 are opp05|ng onj oi n the Trespective recording surfaces

of the slgve nedi Uﬂﬁ&xeﬁ hg sUaRet bSed i) dr aiRRl Vé&ﬂn@@ﬁé&%ﬂﬂﬁegﬁs applies a

transfer magnetic 20 fiel'd to the conjoi ned body formed by the master

medi uns 63, vafdatdie cpkayendediiin 62 40 iBopeidLalhy ddprgbas and record
the data such as a servo signal or the |ike fromthe data bearing surfaces.

of the respechkvent@sicy JRBeURhebdof 641 QilthehafifsPeIne@tEQCOS HHIG
surfaces of the slave nmedium 62. Note that 25 as to the nethod of applying
t he conj oi ni agrf orae on dpadithd iienfotmed e tuas @ Soedét tiolaet ksdodeaser i bed
above, or in place thereof, 76 3 April 2006 it is possible to enploy a

net hod wher euppextkehddr rfEGhandc abadpries sliee onssagpl ivdeereFdt casesetisn whi ch
pl anar recording is to be perforned,

10 to a vacuum pump. By the vacuum suction of air by this wacuum
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 ea.c'h 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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the magnetic field applying apparatus 65 for applying an initial 5
magnetic field and a transfer nagnetic field conprises, for3é¥%%ﬁp@§ aring
"shaped el ect romagneti c head di sposed on both the upper and | ower sides of
t he conj oi ned body provided with a core, which has a gap extending in the
radial directjon of the sllave nedium 62. around which a coil gas_been
wound, and 1G”éﬁﬁlP@éSéP%?éﬁéﬁ@?lﬁ%dhéﬁFéoﬁi%H%EQV%FEFe¥%ab§ﬁ€ apEePin the
direction parallel to the track direction, in the same direction from both
the upper an®IGRI Ssit§e&PBf %e conj oi ned body. The holder 61 is rotated
and the transfer netic field is applied across the entire surface of

t he slave_nediun1gggﬁnaa?%%Jﬁh@?ééhfgaﬁéaiﬁﬁ%O%%?“%&F'?ﬂgxﬁﬁﬁﬁng%e ield
appl yi ng nea 65.can, al so e ovj ded _so_as ot-at. . The. nagnet i c
Freld applyi e Redhge B P Ean T grBL PHa BPeRta il 58 % SR S 1l

hol der 61, .he r n At usdi sp .Qn..one,pr both
o der ¢ Ot s £308" IROSL'RUDEE ARRALALLIS ChROSRL G0 onSoP"

per pendi cul are f&6ardi 09k8; L0, RG BeLEerdREndhe BRAACH] Spddedl dnapplyi Ng
apparatus 65 conprises electromagnets or pernmanent magnets of different

pol arities digRosegde@nNatiierddrpes: d0d JrowBE SRS HBgy tdRIdedbltith
respectively, wherein the transfer magnetic field is 25 generated in the

per pendi cul arg dideGt Wb cANEk ApRPlgaedexténdiny imnagnet kedfield r@pplyh ngt

apparatus 28 is of the type that applies 77 3 April 2006 a magnetic field

to only a portheorslefet hedsun fae arbhedhahikdr a @bidr héhebaermgmetind, faed d i s

noved to performthe nagnetic transfer across the entirety of the surface.
10 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 of the conjoined body-. The

helder 61 is rotated and the transfer magnetic field is applied

.écross the entire surface of the slave medium 62 and the master

15 mediums 63, 64. The magnetic field applying means 65 can also
be provided so as to be rotatable. The magnetic field applying '
means 65 can also be disposed on only one side of the holder
61, or can be a permanent magnet apparatus disposed on one or
both sides of the of the holder 61.

20 Further, for cases in which a perpendicular recording is
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

25 generated in the perpendicular direction and applied. If the

magnetic field applying apparatus 28 is of the type that applies
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Next, the magnetic transfer process perforned by a 5 magnetic transfer’
apparatus such as the nagnetic transfer apparatus 60 descr?ﬁﬁﬂﬂaagge\MIl

be explained. According to this magnetic transfer apparatus 60, a magnetic
transfer is repeatedly perforned fromthe sane master nediuns 63, 64 to a

plurality of slave mediups 62: first, the center positions of 10 %$e | ower
adsor pti on neMPRINEE16F LR ItGWeR Kot REFtE8R ARt e SURERTer HhEdPHI®S, and

t he upper adsorption nenber. 67 qf, the upper hqglder. 69 and the naster

redi um 64 teé;]rrg‘lf 5%8&-}391;1@&58;:?16381 37 BT R hRGE ch e gﬁ?‘t‘_% are
adsorbed by the |l o adsor on er an e upper adsorption menber
67, respecti\ﬁﬁﬁ?sgﬁia?hgﬂgléﬁé¥e§§ @uﬁﬂéfé?ﬁﬂ der 69 and the | ower hol der
68 are in the opep stat that i.s, the state in i re |
separation therebe@ﬁééh,ggés % %?t%gd%ﬁﬁ$%éfr\Hﬁogﬁggd%gg%Q%E%sh%j%cted to an

ntial MaOnGld LAl en cLinLRE: PLANALGLT 86U O Bk highdf PRIRRAGLEU| ar

direction in advance, iS positi erern center position thereof

i's matched ang, 5662l 66T ge WY G4 RBYEPEI 1 NGk, 09: d& Maed rhPng PRy 0ach
the |l ower holder 68 thereby performng the closing operation; by the

slidably conting edogegagereits et weearhbes fd@gngenpenst 0h G8asekrt he | over
hol der 68 and the flange portion 69a of the upper holder 9, the 25 space in

the interior swfpddtednl gersSinds thenmid Gaikymsand ededidhe 6BacBUIMSUCt i 0N
means expels air fromthe interior space of 78 3 April 2006 the hol der 61
SO as to deprdsswliirg sAidl=pacediand @20 dhtatn the peetet gosinédndegt ee of
vacuum In this manner, by the external. force (atnospheric pressure) that
oper at es 10n ddvea dopendeteeption member 66 of the lower holder 68 and the '

master medium 63, and the upper adsorption member 67 of the upper
holder 69 and the master medium 64 are matched, respectively,
and the master mediums 63, 64 are adsorbed by the lower adsorption
member 67 and the upper adsorption member 67, respectively.
15 Then, while the upper holder 69 and the lower.holder 68
are in the open state, that is, the state in which there is a
separation therebetween, a slave medium 62, which has been :
subjected to an initial magnetization in the planar direction
or in the perpendicular diréction 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 6%a of the upper holder 8, the
25 space in the interior of the holder 61 is hermetically sealed.

The vacuum suction means expels air from the interior space of
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to the degree of vacuum on the upper hol der 69, conjoining force i s added
so as to nove the upper holder 69 towards the | ower hol der 63”%39m%andmﬁch
the sl ave nedium 62 between the upper and | ower master nediuns 63, 64 to
conjoin said slave nedium 62 and said.master nediuns 63, 64 uniformy
under a predeternined conjoining force. 10 Then, the upper and | ower
magneti c f|eIHh%ﬁﬁﬂ@ﬁﬁg6ldﬁp&ﬁaﬁ9§¥§nﬁ§S§FéZﬁ&ﬂ%“%@Paﬁsrdaﬁhtph@bﬁﬁﬁbr and
| ower faces _of the holder 61, said holder 61 is rotated and a transfer
magnetic fi el d@PFedabpIiid@d dFTee QRVACHEN d&p W SimanrsTathhghe SrReThRt
direction substantially the opposite of that in which 15 the initial

magnet i zat i ont Tt dREMRARD iR S SYRE) t?%ﬁ&ﬁ%@raﬁﬁﬁn%ﬁ|QP?§%§P8“Qﬁﬁ#?ed

when t he nagneti ansfer erfor th tt f th
ot s on bt IFBRAFBARELE VBFTTRE I TaLPEERaEHEEr 9%o§9n@)$lffa frtirer
attern on the m r __nmediuns 63, 4 and cqn ith t t
Pecording sur(%%%%SSfa? §>§Pv$e ﬁ ‘5?Kh%! ag9:£?%%ﬂ Eesf?ﬁelggse

of planar recf%ﬂe’}g’ﬁat Qﬁd'&rfdﬁ'ch”% Qeé | 270 I ;&1%&.6%5' o R e Io!ﬁép

inverted, whereas the rniti nma ne |za on O er por

inverted; . in the e8¢ ﬂés&&fQﬁﬂﬂkﬁH'@ﬁ r@@Q&ﬂb@QjOlﬁhgéi&uéfa@b medium

nagnetlzatlon of this portion is Inverted, whereas 25 the initial

magnet i zat i ongPhnd ke 10t0REPHIIiARS 635 Mﬁnif'é(ﬁﬁﬂyeﬁlmdeﬁa(i)ﬂeﬂ%tgﬁﬁﬂﬂid c
pattern corresponding to the transfer pattern 79 3 April 2006 of the nmaster

nmedi uns 63, Gbrdjpiniagsferdéed and recorded on the respective magnet i c
recording portions of the slave nedium 62. According to the current
enbodi e, a hol deheb,l the upper and lower magnetic field applying
apparatuses 65 are made to approach 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 Substahtially the Qpposite of that in which
15 the initial magnetization current was applied. The transfer
magnetic field applied when the magﬁetic transfer is pefformed
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 portioh is inverted, whereas

25 the initial magnetization of the other por{:ions is not inverted,

and the magnetic pattern corresponding to the transfer pattern
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.configured so as to conjoin a master nmedium 63 and a master nedium- 5 64
~are opposingly conjoined with the opposite recordi ng surfacdédpidf0g s| ave
medium 62 is provided; wherein, by setting the center positions of the
mast er nedi uns 63, 64, and the slave nedium 62 so that the anmount of
eccentricity between said respective

t iti i | th
equal to 100 UntREdRSIET Fefy fé'tﬁﬁqegg%ﬁ%:né %%‘F‘Iﬂt%ﬁlzl }F%%%‘g Sq%a}ig’l‘?ﬂ aces .
f th t di 63, 64 dth | medi 2, in.th ont act
Porce ar t e EEaOT e ARSI o fS S R L TET Brid 53T G TS o] ave
di 62 | i f b lized, th L i lized
Cont act for ce.can_ BEERFElsh sy tRanaT i o enBPRUER ) 2 aP1ggkabE | 5% he

edges due to cg:o%r?i %Eeﬁ%oog'é ¥oo&>% %HS% rgaasrl:et%qne ru?nvg’_pgﬁg'anll: Eer}erﬁedi%
chi the p8$| e

accurately ma g center i'ons ~of the nmaster lunms 63, 64 and

sl ave medizum aréoggém%ye céhmememeh@ogﬁggiwre%m Beerdauel can

be recorded. reinarter, t a er enbodi nent according of the 20

present inventd gn el mb&s X BbalNSRoviided; dedeing PEEERPECHY (e MdRW,Of the
main portion of the transfer state of a magnetic transfer apparatus,  which

i npl enent s t g gmgaaki 61t ¥R Si@k er MREMAGAGEOT di NGadd thiRe eThodi m@titundf t he
present invention, in the transfer state. Fig. 12 is a cross-sectional

vi ew -of a 25 gmgbethst timnshetnapfaeatast fivitdyebeongai nreddskaspectEivge 13 i s
a schematic drawi ng of a neasuring mcroscope for use in 80 3 April 2006
adj usti ng t hecegpieirt pomt taforishies Aass ethameati emra Fitgsl 00 manpnlBctaaergsisan
views of the position adjustnent process for a naster nedium Fig. 16 is a
cross-sed®i oridle gnhwreagy off the xﬁﬁgquéwg surfaces of the master mediums

63, 64 and the slave medium 62, wherein the contact force at
the contact regions of saidlnastex'ﬁediums 63, 64 and the slave
medium 62 is uniform, can be realized, the applicafion of
localized contact force can be preventéd, 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 portién of the transfer state of a magnetic
trahsfer apparatus, which implements the magnetic transferl
method according to an embodiment of the present invention, in
the transfer state. Fig; 12 is a cross—-sectional view of a
25 magnetic transfer apparatus in the conjoined state. Fig. 13 is

a schematic drawing of a measuring microscope for use in

80




of a magnetic transfer apparatus according to the current 5_enbodi nent in
the state before close contact. The magnetic transfer apparé#ﬂ§ﬂ?@0§homn in
Fig. 11 is an apparatus for pressure conjoining, by use of a pressure
applying neans (a press nechanism, which is not. shown in the draw ng,
the data bearing suyrface of a di sk shaped master dium.73 on 10 which a
pattern corré§gaﬁﬁﬂﬁa FBGtQﬂ?%ﬁ%ﬁﬁsP@rE%éu%?%ﬁﬁfhmﬁ iy FdEo df gt fas been

formed, and the recording surface of a disk shaped sl ave di um 62 fornmed
of a magnet i CTeESPRI T el e PBF -FLRRIAvDHG PRR: PRREPEr Tr Bt HE st or
medi um bet ween. .a fi rstFibasle6 Pl ate O765_ a_rot qujsﬁgal irll)agie:t Ieat e)rk and a
second base fgiﬁig?e 77 (§”pres§|ndrﬁb gff as o T i%.?ﬁ% B%orm a
conj oi ned bo a i a tic.tield ther use of a
‘magnetic fieﬁ%’ébgﬁ§?§8£§dggﬁgf%§ géég%%%g%ggwg%dgbﬁégﬂﬂggﬁ%égﬁeﬁ%mer si des
of said cgnjalngd; s ] 73, i sed on the upper
portion of tﬁ%&¥g??%q¥l%&érfyg%%g%sggggg%ghféé gﬁgk§ﬁg slave nedium 72 is
di sposed on the | owgE mpPEtiON Qhnsthe §550NERPE SAbFhe  Figahavestdhe
master nedium 73. The first (lower) base plate 76 is provided with a slave
support axis fpafratubaHr ph ARGt Bh LAMIMY], 1BPesd v F2asHird BepPpirgy] ave
medi um 72 at the center position of the upper portion of a base nenber 93,
and a nast er nPROREI Py e Abeha®bsrd)gr whdppot & img 8hodn Apr ithe2@06widty nast er
medi um 73 is provided on the outer circunference of this slave support
axis 94. The timstietasupporiy agr ferbert 85disk girepeddesssor iedt uhes posi ti on

thereof is adjustable in the X,
which a pattern corresponding to the transfer data such as a

servo signal has been fdrmed,-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 theretp
by use of a magnetic field applying aﬁparatus 75 disposed on
the upper énd lower sides of said conjoined body. The master
medium 73 is disposed on the ﬁpper’portion of the first (lower)
20 base plate 76, and the slave medium 72 is disposed on the lower
portion of the secqnd 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 oflthe
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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y axes relative to the slave support axis 94. The position gf lé_‘t]e nglster
supporting nmenber 95, on which the master nedium 73 is bei gﬁ 819 ted, is
adj usted so that the center position of the pattern 86 (refer to Fig. 14)
fornmed on said rraster medi um 73 is matched to the center position of the

sl ave support ﬁm s 94 and flxgg jn the matched position as 10 described
bel ow, wher ei it crﬁ? B 2t he Pﬁ(?é’f‘fl?%r%“ BPes‘&}t@rnﬁ%%‘Fmﬁ%%ﬁn&ﬁ] 98 and -
t he sl ave ned] Iled above said master nmedium, 73 are is perforned
by coupl 1 ng.t FETE GV E] SURESE GRLS Ay Ope Aok YR UNTF30%h R The

I t 4. di d d di
medi um such. %% %eag od%*i%t“c%e RAFRCS MGRERT o BESPRFAGLT Syr Red’ been
- formed on bot 47%% }ngr@é)ftheT%eia%' agg@&)u&portaa%s for supporting

[ um

this slave ne orned as a protr he outer dianeter

thereof | %1 ormed 65408 oF UNRIANL ablye 20l \6aRAlP of) AELELAS the

central aperture 72a of the slave ne by "upon e p05| i oni ng

of the cent ra{h@ﬁ@a@ﬂé&em@aﬁum of3 tikepgh AY 951%@:‘31:’*&%0“{9 éibgls%e%lvgoa&ite 94,

the center position of said slave nmedi um s supported so as to

mat ched to t hehe sheandarshaeabardNEnBasidd-on of (Bees!@yeiguPROr Fopids 94
The 25 sl ave support axis 94 is formed so that the anount "t hereof

- protrudi ng abovesdikiemsgper rerihaces ofs mhecras ey thedbsmdB dosi8208 Apri
2006 | ess than the thickness of the slave medium 72 (for cases in which a
depressi on pothe ¢lavs fuppred agig el esdtiixeposntitenmetchédeosdtand ebsase
plate 77, the height may be taller).
'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 cenfral
. aperture 72a of said slave medium 72 with the slave support axis
94,
15 The slave medium 72 is a disk shaped recofding medium suéh
‘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 protfusion, 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 94, the center position
of said slave mediuﬁ 72 is supported so as to be matched to the
standard centering position of the slave support axis 94. The

25 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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Meanwhi | e; ‘the master medium 73 is fornmed as a ring shape g hayi.ng an
i nner aperture of which the dianeter thereof is larger tha Ad 2008 er
di ameter of the slave support axis 94, and although it is not shown in
detail, the master nedium 73 is provided with a transfer data bearing

surface on one surface thereof (the upper surface in the drawi ng) , which
consi sts of aSASctBrinEvRhiskrers 20 B rdavedradivn denddetr Fesed ithe ring
shaped .t rack the face, opposite thereto (the bottomface in the

,.an . ( | T

drawing) is %Wgr?é#prﬁﬁstlﬁ’é Rifferns it rhegaeds 2t Hdenashesr £95p6E0% /F menber
95. The base mber 93 of the fir base plate 76 is formed, in a disk
shape, and thtg;%slsﬁggn L}bapscﬁtp‘i&)?las%gﬂ ‘?’%‘9 erd\gﬁ‘ae’aaﬁd?‘? gittlefd -at the center
portion of the upper.surface, thereof so as to.pass through the | qwer and
u_pggr sgrSf aces of pbt%‘%aganrrhls eért%%ﬁ'ﬁgs‘fgmbeﬂﬁlghg%rl% C.”; Cga%x;%trér“gsnb 5 E;igngf
menber i sdi : r..ci.rcunf.eren e_base er 0
the first 5baslile "Eﬁgtsag‘ l%‘?é gﬁgrglg%r%roifswehs{clﬂf o}%e gﬁ’(‘%ﬁ% ee]f ttg“ﬁf‘ﬁ%g lﬁgﬁfrﬁetrvm

per pendi cul ardyy 129 J mﬂé@%%rgéfy t—‘gé 5905 tsﬁﬁh%?{ &xREY! ?iefgjo%bi@{bé%geg one

direction novenent portion a ~directio venent p_d _
upon the othar $9nd$ 41w ANARIE ihd Hgs%eﬁﬁgdiuﬂ'ﬁegé'ppﬂ%ilci\é@%i%” the

anount of novenent in each of the two directions 1s adjustable by use of

an adj ust menta tERGHFRISIAH0da SN r f 2R GNdneach rabe MG en rdithecldrr
novenent portion and y direction novenent portion can be fixed in position

S0 as to be isnmbbed &n8he3dApsiny) 2006 @f tQiside aflhusidrenindias faakra
performed. The master nedium 73 is supported by suction or the |ike on the
upper suiPac@éoforrsidsas masterersuppor ithg nenbehapsd trackexanbkre face
plurality of suction ‘
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 -
16 at the center por_tion 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 95 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),

.26 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 nenber 5 95, and.
the rmaster medium 73 |oaded thereon is fixed in place by ad BARelon. The
first base plate 76 is provided so as to be renpbvable fromthe transfer
position; the first base plate 76 is transferred to the nmeasuring-
m'croscope 80 shown in Fig. 13, 10 and the center position of the pattern
.86 fornmed on dfteermabdtesnd]junsoicnn E3s ilcadpasf@dnesn dbetwadeemmabdhed % th t he
center position of the slave support axis 94. Note that the first base
plate 76 is ¥osappdrbgd dyretctioonat tiei Mikegomgdesupeosushagmpl Ties second
base plate 77 is formed as a disk the sane as 15 the first base plate 76;
this second besEepl ateroriggrsinber &% f@h@Xmeé%uﬁ&)lap?tﬂlyltmg?ﬂré‘aﬁ@-mand is -
provided so as to be novable in the vertical direction by a rising and
falling nechafzan {nopenscwnihe wheeePAr fa¢ROprideTIREL ST BWRROTYIPTRRN or
the like is gpl ied by a mechani sm (_’ not shown). 20 The measuri ng

ni croscop® 80°ThARA Fhe Fraptersmedhyt i'Sedoaded Hé%eé@S'T 1%tan”%S’dsE|BpBHcepost 82

erected on said bhase 81 gerpendlcular to the upper surface thereof; and an
observati on Portifof 881PBrned of an optical system which is supported on

id t t d bl t t d t . 84,
ohi ch i S movabl o i ROPE SR BTBEORs  i8 0 CREG™" o EROUBRE ST ace of
the b 81, 0 : t d
Lhe y diroct ionTby Eha e R SroN ra e s af RGN Kot “shown 1 n ¢ e

drawi ng, the 5taggcldohs:prad dedsutiid @ngeesats@% dat peyi ngs means

for detecting the anount
10 and the center position of the pattern 86 formed on the master

medium 73 is adjusted so as to be matched with the center position
of the slave support axis 94. Note tﬁat the first base plaﬁe
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 applylng means, and is provided so as to be movable
in the vertical dlrectlon by a rising and falling mechanlsm (not
shown), wherein, the pressure from a cylinder or the like is
applied by a mechanism (not shown). |
20 The measuring midroscope 80 shown in Fig. 13 comprises:
a base 81; and a support post 82 erécted 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, :Ls provided

on the upper surface of the base 81; said stage 84 is moved. in
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. of noverent thereof; a conputing portion (a personal conputer) ﬁ Berforns
various conputations based on a detection by the detecting3 d0&nd a

di splay portion for displaying coordinates and the like. The first base

plate 76 is | oaded onto the stage 84 and can be noved whil e being observed

by the observation portion; 10 a plurality of reference points 86 refer
tg Fig. 14) cﬂheaerHprII?C%O’(‘raé‘ﬁjth‘? é’p‘fl—‘}’{;‘?‘:t:tl'f%‘/" Ry &h5 Gt 8 ‘i’ﬂé‘slbad'éc@‘eéoi nts
inthe field of_vision, a nearly,circular shape. is desctjhed and _
‘conput at i ons 8%caftt bROYET PBF WPolIaétﬂe\/‘ér?‘ﬁ’e“%eﬁPgrStﬁ&?i H‘ of PHFEEE the
coordi nates of, said cente ositi are _then di splayed on the 1 I.Spl a
portion. Furt ,at“}?éreE@HE OBB%i%nC(?ﬁt&P IGHES gé)% d%gﬁﬁg(l)? tglf(ai agmcgifips g

reasured |1 Ul SR BN Ehyp 0, Lo chal ORI Chesenleareadhanayved on

t he di splay por P on, n positron matching is

per for e t Q,c.tiesplay. LIS, ATRYRL 0L dRYhAldcan ohel v dhecagr ghaat es of

the 20 two center positions. e positioning of the master nedium 73 by

use of the nRASULEAY MLGIOSCOREL8Q: Whidy ko @xBhaksedigsadiag Figs. 14 and
15. First, as sh%wﬁ |gn Fig. 14, ian :t"%é sl{g?e in which the %s?er medi um 7

has been | oaded @Rthacthessmsher 1swpporti ng nmenber 95 25 by a manual :
operation or the |like, the center position of the pattern 86 of the master

medi um 73 i s m sal Pgeerh fsitt Basesenie 88 Bs Apsdded20860t tthd s agengerangosi tion
of the slave support axis 94 (in Fig. 14, displaced dowmmward and to the
left), and isannbamesserhile besirgt ebsdhead Hyhehbi olstehmsd opl poetitdii s
| oaded onto the stage
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, a nearly 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
15 display portibn. Further, the center position of the slave
support axis 94 is measured in the same manner, and the
cqordinétes thereof are displayed on the display portion. Note
that it is preferable, wheﬁ 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
measuringlnicﬁoscope 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 ﬁaster 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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84 of the neasuring mcroscope 80, and by observing with the 5 gbservation
portion 83 and operating the stage 84, the center position3d¥PrHR8I&| ave
support axis 94 is obtained, and the center position of the pattern 86 of
the master medium 73 is obtained in the sane manner by, for exanple,
plotting the glurality of starting point signals occurring for the
plurality of ¥9dmhss cEoteR PaRlidirePictie uthasice SUPRPTE r2eke ad rlérefédice

poi nts 86a an rning@the conput ations_to obtain the center position

per f
of said pattﬂ?rn déé???ﬁ%d EPFRBASS R it 19k patheris 468 ¥t SCRENCRE er
medi um 73 and_t he sl ave s t 94 are tch by .novin t he mast er
supporting néﬁﬁgﬁh9gﬁﬁﬂ’tﬁ@£§&§ﬁ 9aﬂ?ﬁggfﬁoﬁg:f%&ﬁ5988%§“§h&hﬁosﬁﬂ%§right
in the draw t dj ust _the position th of erein hy repeatjng this
Cosi 11 on ad U 40 B HEbe LGP IRCLORR HEO b KOHSID Ao GRER LEG LY

as shown i Fige 5 18000 LS, 1TBSt £Lq SURRQL LG MIPTRSE 9B, CaR! hiep, be i xed

in the center position Stead of neasuring a

portion of the,patiterde tﬁg s@%v%e;ﬂ]pggeeaﬂ%i o4 3588441384 @%mﬂ@cghg%%ﬂ!aa

position matching nmark 88 can be forned together with the pattern nd

this mark 88 Lo thenNBASHLHabYeMS@c0bs iR HBABLF il uii $5 0SCOBEa8R@nd the
center position of the pattern 86 obtained. 25 The mark 88 can be, for

exanpl e, a pliy alhiet yaé rREINRESLR) ONG- eRafipls) ©1QRLERG O iupaNtE9roof the
pattern 86, concentric 86 3 April 2006 therewith. The magnetic field
appl yi ng neanstaiFishopnint HighalilocoufrigeSorekret ponedriaty efappatad uses
. 89, 89 disposed on both _
. 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 poéition adjusting operation, said
both center positibns 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 pbinté 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
ndcroscopeBOandthecentgrpositimuofthepattern86cbtained.

256 The mark 88 can bé, for example, a plurality of points aiong

a circle on the outer portion of the pattern 86, concentric
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~upper and | ower sides, which are each fornmed of a core 91 haV|n? a gap
90 extending in the radial direction of the slave medi um 723 £H nast er
medi um. 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 sane direction fromboth the upper and | ower sides. Note
that the 10 ﬁﬁﬁﬁ@ﬁ?é field applying neans 75 a can al so be configured of
per manent magnet agﬁaratuses i nstead of_ el ectromagnetic apparatuses, and
can al so be di sposét® JPBHfitEfdedAdePPIMiely fRarfadheth™ FanEier ¥ield is
to be applied, the slave nedium 72 and the nHSt§§ nedi um 73 are rotated as

an 15 i nt egral"PGAeES: t%ﬁcqrgmaﬁgeﬁl%&ﬁfaﬁ*é‘ﬂs% aagnﬁllﬁﬂ%s?ﬁgﬁe]?‘?té’ field
| 75 t f t | d, t t | d
coni o ned" bodyree $5Y apfRp.> 23?2 ’ge,lr‘ffﬂg P raasdr tp e & er?O?ﬁe‘-’%%‘feﬂé}sgaked. um

73 is tramsf n entire frac nferen e _of the
sl ave ned?u %Vgggﬁﬁ?%Fﬁg |ve fé% égﬁggae ?%t el Iyﬁﬁﬁlﬁ%éﬁgl75 can

be provided sg agqt Qhet}%g%ﬁtﬁ%l&l :8m g‘yrt und! BnPEAlel § elp%”hgst & openi ng

and closing operation o irst base and Sécond base pl ate

77, the magneidueqhifldagpi &d Qgcrrg%%@ér%ég‘a@elé%lgﬁav'm@hsjos %Qﬁéraﬁeﬁf

electronagnetlc appar atus 89 noves away therefromto a 25 s

position. Nexth the @pesiaticdnpatalier rRORRLI €rddanstest appanat eﬁeman&? 3
April 2006 described above, that is, the nagnetic transfer method will be

expl ai ned. Fidistctasn sfomn bothFicge aﬁpeﬁ héwdseensd Hakss.pete tHat ithd ai sed
and nmai ntained in the preconjoinnent state, and
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 aﬁ
15  integral umnit, that is, as a coqjoined body, and the magnetic
fieldapplyingmeans75appliesatmansfermaéneticfieldthefeto
whilé 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
bexotatable.Furthef,inordertopermittheopeningandcﬂosing
operation of the first base plate 76 and the second baée plate
77, the magnetic field applying means 75 can be provided so that
the electromagnetic apparatus 89 moves away therefrom to a

256 standby position.

Next the operation of the magnetic transfer apparatus 70
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after the center position of the pattern 86 of the master medium5 73 which
i's supported in the master supporting nenber 95 of the fir%fqﬁ%ggxblate

76, has-been matched with the center position of the slave support axis in
advance in the rmanner as described above, the slave nmedium 72 is conveyed
onto said master medium 73, and the central aperture 72a thereof _is

enpl aced over9%$FPgosphRie s ERpbris -akhe Tpanetd ot FEARI LR RERPUMIZ2 B3
thereby | oaded. : By performng th osition t chi by use of this slave
support nerrb%’?plé’&,nefiheFtEﬁ‘E'eraspoq‘giogf‘ohn o?lgt'ﬂgﬁpaitggrﬁg%ldopatsﬁep st er

di 73 tch ith the rotat] I ter.of th I [ 72
W th'a high QEordo 6 SRctady "E8 thant" (T SERoRRI BLRbe 28 tor 100

lower ed by t he pressure,,.apnl yiing eans, wheteby J NS Rrasslg syLiage of

t he second base "plra oug ntac e upper sSu Yace of

the  SLave o umig.; A0eLOl S pLAVAIRALIOL a8, RURSSRs0 403k chbe

| ower surface thereof magnetic recordrng ace rought into

close contacteand £90LQiNed ! hdNBe4PRGH SULl #F6h thkhcedalApReati g
surface) of the master nedium 73 at a predeterm ned pressure. Next, the

both the uppesr aRd d0WRS suppaetikesfiehdvappd MinghaRRANBLUSLS89riBEy ar e
made to approach the conjoined body forned by the conjoi ned naster nedi um

73 and 25 sl ausvwgdiud sidveanddappl7e 1dhedapstiesntmgaetita il fedhaiiet o
while the first base plate 76 and the second base plate 77 are 88 3 April -
2006 bei ng r dixt eddstibs tanitirall| yoansideul7Rar thetech ;i swhep Hned beenagnet | C
pattern corresponding to the transfer data borne on the master nmediumis
transferrl®d anldveesopried: onis ¥d aetohdisigive medium 72 is thereby loaded.

By performing the position matching by use of this slave support
member 94, the center position of the patterh 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
apélying 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 conjoihed.with the'upper.éurface
{the data bearing surface) of the master medium 73 at é
‘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

26 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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surface of the slave nedium72. 5 After the magnetic transfer has been
conpl eted, the second base plate 77 is raised thereby rel eddimy 208
pressure, the slave nmedium 72 to which the transfer has been nade is
separated from the master nedium 73, and renoved and conveyed. Then, in a

separate process, th | ave di ym is inyerted, apd agai.n set onto the
sl g.ve supBorth%lxI% * %ﬁ%ﬁdﬂ%ﬁta&gﬂ&ﬁ?eogﬁr%@&e IPIt(@Eé‘B‘P’g ‘T}éerc,eg’r% %ﬁ'ﬁed with -
t he master - i 73, and,.a_nmagnetic transfer ,.is . perforned.in the same -
nmanner as dggﬂ(é? rQeté%a (a)gié?rrf:ur ThEPPOREMAR Ivh TS IJE? I?S%f C%%‘ BOpAF s ca
be configur (o) netic tr fer.on hoth 15.recordin
-surfaces gf ?%leegglleg@%}%ﬂeegﬁynﬁ %]tf;f%ﬁgg? ?5%{1 Ia3?/1.d rl'%ggﬁ%vdverg?s@l e FPg?lrb('}ase °

plate 76, in {he8amesnpRoel; As desell,bes above, is provided with a slave
support axis 94 for positioning the central aperture 72a of the slave

medi um 725at the CRBLEF thRQRIGhkeRcHrahlecRRE LGS LLQN Mef BASEHEPEr 93,
and a master 20 supporting nenber 95 for supporting the nmaster nmedium 73 is
provi ded on tHscopifde ¢F ReWHi@eaNdR @b vt Fl 128l a¥ & HUPRY du r@X i e Sfavarherein
the center position of the pattern 86 fornmed on the master mediumis -

mat ched W t h niciE veen? &lo PESEH ithd Ofarddfe rShay ®ecsURRD b savdsh ¥ edAFrom
positioning hole 94a is provided at the center 25 position of the slave
'support axi s @ mipeaawnhiddiunt 18, seadntertasel phet eodveyesd pridendednwath: a 89
3 April 2006 positioning pin 98 at the center position of the |ower portion
of the base SEPRFRteEmErEsen ihe glbhe mpodim Bhilngliholwe@dandfagatihesed] ave
support. %i S 94; a master supporting nenber 99 for

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 suppoft 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
256 position of the slave support axis 94.

'Meanwhile, the second base plate 77 is provided with: a
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supporting a master nedium 74 on the outer circunferential area_5 of this
positioning pin 98; wherein the center position of the pat?8&dla80§ or med
.on the master nmedium 74 is matched with the center position of the
position matching pin 98 and fixed in place at said nmatched position.

Then, when th tic transfer is t forned, the .10 sl ave. nedi

7215 conveyeHoBhLS SaEPHASTeR trEt ST 73" STFIOF PR S (ot he FasLorion
ti 95 of first base plate 76, and th t

P2a Cher oot | SEaHis 2es Budion neer o Ralisoale madtleh adiTid e lhE e

dium 72 i ded; the. . rgtati Lum 72
and Uhe cent oFf mou 1A LEobT TR saCt Br REBET o B Gt I T e o b

master nedi um.g; ﬂﬁnﬁ]@%@%g§ o, ?]@%nsﬁg@gqtgé%qr@:uﬁkgrggtiél Lewgred to

insert the positioning pin Into the positioning hole 94a of the slave
support axg s 9 cnihepehyr 118 Hobahi analneadi Lnel cdh Skaver i sRHUFhL2 and
the center position of the pattern 86 formed on 20 the upper - si de master
medi um 73 suppitad isR EHENBIE R he SHPRQA B BRMEH 9t chée wsetoRHebase
plate 77 are matched. Next, the upper and | ower surfaces of the slave
-medi um 72 ar ecegitdlf @odedivht b tie: pRSpechHh weatdaliaghpani ag & fraced of t he
lower master medium 73 and the upper naster nmedium 74 at a predeterm ned

- 25 pressure, platd et spadshetchsipeisicibhel d is applied thereto to

~concurrently record the nagnetic pattern corresponding to 90 3 April 2006
" the transfer data Bbene wren hberespedticyveransiesr i aeth dpesrgBfornpl,t shehe
respective recording surfaces of the slave nedium 72. The_slave nedi um 72
i s subj ected $tremmediyg ¢ 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; whgreby the
rotational center of the slave medium 72 and the center position
15 6f the pattern.86 formed on the lower-side master medium 73 are
matched. Then, the second baée 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-gide 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

90




magneti zation process in advance. This initial nagnetizatiog 51§8h%ect
current degaussing) consists of generating a magnetic fiel At gnetic
field intensity distribution having a nagnetic field intensity portion of
‘an intensity equal to or greater than that of the magnetic coercive force
of the slave tﬂ§ﬂ§U”172 gn at, | east oggeor mr e, osition's of, thezgrack 10

direction: wheteint By iFdt A TALTRE SPabRe metfiRAntiySomasher BEi &2 fi el d
in the track 4jrection, the initial nmgnetization n he performed, on al
{racks.  Furthoh c0y i degbage LR LEBep TR ELLERbeSh e BT B BRE G et | o
field intensity di sheibulionDay ng g nagnetic f el dyintansity portion
equal to or greater %5 than the magnet i ¢ coercive of Ce of "the sl ave medi um

72 in only cﬁﬁbﬂgtﬁgﬁkkgﬂ,ﬁgo%ég% 9955&€£ﬂ%€$g%?%o%ﬁﬁgkaf“ﬁéﬁﬂgﬂggatﬁ&g a

magnetic field Intensity i'n the opposite SS t the nmagnetic

coercive fmprcaiHeetobuthensla guggﬂﬁ@mc%%sikﬁspé@%%%@abyn@%%gh'téﬂﬂca

magnetic field of a magnetic field 20 intensity at a portion o e track

di rection thefeafd owher hdndy:id FLat uingnt&esiS\AVE sFRILUM d vitigeanagneti c
field in the track direction, the initial nagnetization can be perforned

on all tracksgrettitheleld hntenaislepoMBONEIJLC ahi ehtehsi@pRiguad t8 éhe 25
‘track direction opposite that in which the initial nagnetization magnetic
field has bearemtplri tdan titherte olir eharmapnatkc didentivengo9de o Aphiel sP2HO6 i n
whi ch the magnetic field intensity exceeds the maxi mum value of the-
opti mal magnétsddufn gkd ¢mtathsiceptr angeox Oudsel pd®stikmess of the track
' 10 .direction; 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, it is more preferabie :
that a magnetic field of a magnetic fieid 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
oné direction at the positj.on of the track direction, and a
magnetic field inténsity in the opposite direction less than
the magnetic_ coercive force Hes of the slave medium 72, 'is
produced by generating a magnetic field of a magnetic field
20 intensity at a pbrtion 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
ali 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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the coercive nmagnetic force of the slave nedium 72), and a maq_gezblé field
intensity within the optimal magnetic field 5 intensity ranéeb‘l? Psent on
at | east one or nore places in at |least one track direction. Further, the
magnetic intensity in the opposite track direction is |less than the
.optimal transfer,. etic field_intensity ipn any track direction position
across the e'er1 iwrhérgr%g@ber?}?ﬂ%e%iﬁFégigﬁég}%ﬁg? CEPEG e B BT vatye

pocerd g o SRS RIGATL ROUITEN! couben LN SOl LE (5 a0ST S g to be

performed: the center position of the _

e 73 o o G Shaddibeatuanse Midfloct BF ERD S MORLLLER L) 1 IePLare

support axis 94 and support n "sai’d position-matche si'ti W' fhe sl ave

medium 72 1S ddgnaany eiedaom &gl washet Rdidyp:fdi RYo0BLEN A Lhe

positions of said slave nedium 72 and salid nmaster nediu ich the

posi tion therpofeasoeanqaai£had and éHDQQ%&gsﬁanEhSﬁ%ff’ee pISWHRROEL axis

94, and then conjoining said master nedi um ~ sald slave nmedium 72,

the center post tlie@tobnd Reraikad erd@didim 20r¥Re AN HehRaGRML £F iRQERLE PP Of
the magnetic pattern 86 can be mnmatched with a high degree of accuracy,
wher eby the posihéopabsisceuntaryiebtaisedsheisseeint BRe shavRaMekLHAFIR tO
which the transfer has been made and the rotational center of the drive
appar at us wheregwitd csfialel ipténmitiysih eagedrddiederacicam pestal&edcrdbs Once a
master nedium 73 has been accurately positioned and fixed in place, a
plurality of Binvatisdi vasorPingasubéaseppiéecdt ¢he2sBavpmddi2@062sai d
mast er nmedi um 73, wherein favorable magnetic transfers can be perforned
ef ficientl’y and suBEesSEiV yo hAR| eurrntg@spodépent, 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 mediuﬁ 73} by matching the positions
of said slave medium 72 and said:naster'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 positioh 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 bg raised.
95  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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‘of the positioning . is ensured, whereby an inprovenent in productivity can
be obtained. 5 Note that according to the current embodi nend A é0Cfhst er
supporting nmenber 95'is novable in the X and Y directions. However, for
cases in which the master supporting nenber is a fixed position type
supporting nmenber, the master nedium 73 can be noved directly to match the
posi tion t hefésf mapdepapredings ¥ &r wherpfin fpeprahde magnebodinrmstess cahe
present invention will be explained. Fig. 19 is_a cross-sectional view of
the main por PRPoPeBfORSTRGAELTEoR trlah ner SugREcdfad Vi niptickfe fhE L cHIsey
magneti c transfer nethod according to an enbodi ment of the present

i nvention. FP§. ™29 PSLLigndRovisvFafutath phesshy eeapinfongnest pise
according to e current enpodinent. Note that each of said drawings is a

t
model dr awi n§TORRSFEY Y 8P PReRRFJHEDf the portions shown therein are
differentzfromth ctual . ratios. thereof. Accordi to the netic
transfer %pparatu?kiﬁbggﬁ%ﬁﬁcpﬁa%?ﬁqﬁ fafgfrﬁﬂ{@ngglﬁﬁn%pﬁg?gFﬁ§eFor-
perform ng_ SkBghS: Sl APHenSUEeES NG IRANGLLE LLARY SLSsouhon 3 manet i c
transfer is to ep orned: the slave surface (a megnhetic recording

surface) — of eg,skave; redipm402nd %Mghgggggﬁgi RATRALUTL 4l ch has

been subjected to an initial magnetization vance, S

- brought int 0p5§9§&r§%%uﬁ£&ﬁi iR rDeahd Nt SWf geBi0h 72 JBRSHEr
medi um 103, and conjoined therewith by a pressure 93 3 April 2006 applying

nmeans 104 at maved ediefeydriyned psess W sk et 8k achgarjfi ned body; this
conjoi ned body is then rotated - by a rotating
Hereinafter, still yet another embodiment of the present
invention will be explained. Fig. 19 is a cross-sectional view .
of the main portion of a magnetic transfer apparatus implementing
the magnetic transfer method according to an embodiment of the
present invention. Flg 20 is aplan view of the pressure applying
15 base according to the current embodiment. Note that each of said
drawings is a model drawing, wherein the dimensions of the
portioné 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 pressuré
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" nmeans 105; and a magnetic field applying means 106 ‘applies a transfer :
magnetic field to said rotating conjoined body to 5 transfe? 4420 ord the
. servo pattern signal data borne on the data bearing surface of the naster
medi um 103 to the recording surface of the slave nmedium 102. According to

this magnetic transfer, when the conjoi ned body forned of the conjoined
master nmedi @RPLYANE RSP Aadi BnPli‘B‘?e‘iesmFé‘tegt BHeﬁfluW]etor CER dnal 10

drive of the rotating neans 105, the pressure a 104 applies
oot S0 4R BLReY PRBRE AR TS PR Ao BRI C LA B BT RS
rotational directi The. sl ave a.di sk sha rec rdl n '
medi um such 587§ ﬁ@?d #i2 “@gflgg}(? bgee]]tﬁzgl‘?p&ylflﬁemﬁ%eq%% a?g
magnetic 15 recordln | aye en for d on.both surfac e of The
sl ave medi umtf63°fs srg%? il ct'éd 181§ niti%l 0&3&%39, 73t or?%gre%gég £§

advance. ghi LAkl pls IGOELLEAO0eLOL (LGl U LMo 2981554, 0 SIS St

of generatlngamagn amag etic intensity dlstrlbutlon

having a mg@%&b%é%ﬁ 'sﬂ&«?&éé toe %Qewgﬂeqnmgalm fiot egseﬂeyr@e&@aurgo

greater than that magneti c coercive force Hcs of the slave rnedi um

102, on at |easkaconss Oc!hémjl%vlaoﬁbéiiﬁﬁlsl@f WReckhask € recld aRgn¥bes ein by
rotating the slave nmedium 102 or the magnetic field in the track

direction, thankbét] dheAugRetodpdind Sady Berped bartmdcon; alrded fidete:
Further, 25 it is nore preferable that a magnetic field of a magnetic field

~intensity di skdibutieh dravisigva naghet il0X iiel dotatedsiyt whed rdt&piardal2006
portion equal to or greater than the nagnetic coercive force Hcs of the
‘sl ave ned@umdiffei of driley mortetdngenedon 15,1 beppsésswre 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 shapedrrecording medium such
as a hard .disk, a flexible disk or the like, on which & magnetic -
15 recording layer has been formed on both surfaces thereof. The
slave medium 102 is subjected to an initial magnetization process
in advance. This initial magnetization (direct current
| degaussing) consists of generating a magnetic field of amagnetic
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 thé track direction; wherein by rotating
the slave medium 102 or the magnetic field in the track direction,
the initial magnetization canbe performedon all tracks. Further,

25 it is more preferable that a magnetic field of a magnetic field

intensity distribution having a magrietic field intensity
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of the track direction, and a nagnetic field intensity in the osite
~direction | ess than t he magneti c coercive force Hcs 5 of théﬁsﬂﬂég Ofredi um'
102, is produced by generating a nagnetic field of a magnetic field
intensity at a portion of the track direction thereof; wherein by rotating
t he slave nedi um,102 or _the magnetic field nthetrack direction, the
initial magndt9 &PPoﬁqB% e Oﬁe FERReT Jirtaite PAgREELA FOPRELEF aVF Ffedi um
102, dispose h hown . i orted on the
upper surt acd Groh esO]oEIV& nediat FRdP OstYeOB‘Fé’gée‘iEio%P% SPETH i hreans
105.. A rotatignal e bott%rﬂ surface

OVI d on the ¢ th
of the rotatlonaf3 Iéas% lécteE:%i i and tlﬂaeng% ﬁ%&ﬁfgx}%tefﬁzlt

rotatably suppoctedol g aﬁae Al 19 URORS! AA3naBRLAT L 0NAl.diQkC8o L G

sprocket (not “Shown) rlve notor 1s transtérre this'ro atlon axi s

152 via a5tr%'}5ftﬁé gﬂ@& e%l':ﬂﬁllﬂ f@Z,alts' H]:&Qucé%?lbg( g@n&ﬂ?ﬂlrhgor &Q&néﬂl@ by a

mechani sm enploying a rack and pinion gear or thé |like, or directly froma

motor, a rot a1 d0cacs alPktlal £1 Mg thteﬁgﬁﬂf%te)a pBEtidie dd kge MhRneby the
rotatlonal base plate 151 is rotated substantially one full rotation at a

pr edet er mi nediispeesdonhare 1be ; MAGNALInCHY Nansftehyg e Qabe Retfiar meg.orThe
master medium 103 is forned in a disk shape, and has 25 a transfer data

beari ng surf ate, mabhehi€afisilst snotha i1k dineeyeson patieerimiftaaired of a
pliabl e magnetic |layer, on one 95 3 April 2006 surface thereof; this data
beari ng. surf aegnesitabtomhiaghbespeofobeed omnj eillhetraditd a recor d| ng surface
of the slave nmedium 102.
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 pléte 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 like, by a mechanism employing a rack and

Pinion gear or the like, or directly ffom a motor, a rotary
20 actuator (air or oil pressure), or the like; whereby the

rotational base plate 151 is rotated substahtially 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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The surface of the master nedium 103 opposite that of the data _bg@ri ng
surface is supported on the |ower surface of the disk 5 shaBe"CP“Br2 i ng
base plate 141 of the pressure applying neans 104; this pressing base
pl ate 141 presses the naster nedium 103 agai nst the slave nedium 102. A

b1 cesing base BRACBCIAAS Y HAS ey BASELT APEEadn 1EA09S "Eaphor 58 on
Separ bt on i PRLEPEREZPET A0 600t ALY UAERGRAT! BEC VR BoABT 1PA-  ne
constrain  the oPEstenmstbhe M BRA Sl FOR Soa e 1 Bt A TRe 15
Mo pressur e AEaT o base gy PERMEELSATIE RS b R AGET
por 1 on 1420, a0 B e hE 30 et L (T S T s TR R Bn°Che

| over edge portgQneRfs bhkgsisd HaYATErARCes 1Rk s 1428 nashAs AT hi @ PEes T udi ng
into the interior thereof. A rod 142d is attached to the upper portion of

. the pressure aphgtnghbasesddhedang ig2fornmed so as to connect with a
rai sing and | oweri ng nechani sm (not shown) so as to novable 25 up and down.

A plurality of ballan pbeassugs ap43da,i nyhbabe CONStiist diefosed PFregd appeanst er
mechani sm 143, is provided within the bottom 96 surface of the pressure
appl yi ng base p4Z2iofhe phesgiengibasmsepphite: 141. iTheprind ded loasd heatpper
portion of the engaging stopper portion 142c at the bottom surface of the
r ound pld@b pdriti 8f 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 rouﬁd plate portion 142a, and an engaging

20 stopper portion 142¢ is formed on the lower edge portion of this
circumference wall 142b as a portion 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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142a of the pressing base 142. The pressing base plate 141 |s 5_3@§£orted
on the engagi ng stopper portion 142c when the pressure appﬁfﬂﬁ% S5e 142
is raised, and noved as an integral unit therewith; when the pressure

- applying base 142 is lowered so as to conjoin the master nmedi um 103 and

the slave nedium 102, the ball bearings 143a pressure contact the upper
surface of 169FRECHreEsiify PFESEVRE AP ANG: B2pecbhe: tTHIcuSrepety Miseand

transfer the pressure. The essure applying base 142 is fixed in the
otational  ELPERRIiGNS BRAVIIRE POLAE HERCG PG OP A PRI ARPEA1 and
the rotational base te, 1 s an integral i1 is permtted 15 by the
rotation Lf PﬁégbaPlB%%é?ﬁngée?%§§¥mbﬁ8ﬁgiﬁ%§§ﬂFéei503%£8#F 8,P¢ Oéressing
base plate 1 LS _pr.qvided so _as to sl ght|ly npvabl e u n own Wi thin
Phe o easur o TazaroP O] €78:8008%dd 22 S iitaRY ad YR ROCLEONE M L0

I s separ aﬁed sfl;lépg]ﬁt%%'ig ﬁ{eeg%%aﬁ%i %ﬁo%‘%} ﬁo%ﬂbn %9%@‘%&1@9 Pegzélﬂe 20, a

depr essi on por els pper surtace of pressi ng

base plate 1&;;,&8%@4, _déileri 1gf r;b&@,eaaqldp%{,%&na@fa@ iTRggeL cyfiel d

appl yi ng means™ 1 sal magneti ¢ head 1s configured so as to approach the

contact surfgeeswofni Rghdmsher ppediyim 193 1906g thesslave jaedhpndP2.and 25
‘apply a transfer magnetic field thereto. [t is preferable that the bal

bearings 143asate ¢ijodinSpRsathafe:t hedpentiom sl the B hbd2@P6 kot t om
surface of the corresponding to the depression portion 142e. The bal
beari ngs l43aharkapl cdedeichgwi LA3sprragsireandntéct itheprpbetrabhefddmabisai d
bal | bearings 142a be provided so that all of said ball bearings 143a

t hrust ol® amberepressinsdage podate 141 to become thrust bearings and

transfer the pressure.

The pressure applying base 142 is fixed in the rotational
directicn, and the rotation of the pressing base plate 141 and
the rotational base plate iSl as an inﬁegral unit is permitted

15 Dby the rotation of the ball bearings 143a. Whén 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 is éeparated from
sald pressing base plate 141.

20 As shown in Fig. 20, a depression portion 142e is formed
on the upper surface of the pressing base p'late 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 rqaster medium 103 and the slave medium 102 and

26 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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5 contact the upper surface of the pressing base plate 141 $nd Eress
thereagainst with a uniformforce. Further, the center posi PPEL 2840  he
rotational base plate 151 and the pressing base plate 141 are determ ned
~by a positioning mechani sm 107 provided in an area nore outward than 10
the master nedium 103 and the slave medium 102. In the case of the

appar at us shdwttion shefaeawifnhe cpimpspontyngftpddict depyerpion RRrUCR are
provi ded upright on the rotational base plate 151, and positioning hol es
172 are openéd?sn The Yldsbpagingsd ‘gPadee PrRYideA& ifdsFPT HMIhgast dthe
center positions of the master medium 15 103 and the sl ave, medium 102 is
carried out by PEEPETrHledinat pokd trdAiPRADINTS 1442 Hsdrsarigsbert it ng
hol es 172. Further, the rotational force of the rotatjonal base plate 151
's transter rdd B BLh RSO BRI SORT g TR PR A E0*E e Sopreasd ng
base plate 141. The rotational faorce is transferred 20 by .the J oi pment
force of the Ci?d’sttaé:g ﬁﬁaiW%?“&%&CFh%gs‘f*h%/é’reﬁéaf‘ﬁn?ﬁ%"z%lﬁﬁs g?@taaqcpends

of the positigning,pins_171 are . .provided i tapered form whereby the
coupl i ng therperoefssvmt?‘ﬁre?ﬂael%%siwtlitglnlanldn g?%npitg’rfgéi litated. The magnetic

field applying appgysiys, L0f. b BPRIKiRIohDGE A5 LEansiimmanetifd | e d

conprises: an el ectronmagnetic apparatus provid a core around which

~a coil has beepy wWauNehangd - Havi g pe8e3pAREd 12008 caqbeash R4 ikgnaext endi ng
in the radi.al direction of the conjoined nmaster medium 103 and sl ave

medi um 102, Wi<Ghiahen§uRRAELedni 107 bRevidtat haakrbase bl Aiterakaltiand the
‘pressing base plate 141; or a pernmanent nagnet apparatus di sposed on one
or both d4bdexhe master medium 103 and the slave medium 102. In the case of
the apparatus shown in tﬁe 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 by 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: an electromagnetic apparatus

provided with a core around which a coil has been wound and having
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5 of the conj oi ned body. The magnetic field applying apparat us 106 appl i es
‘a transfer magnetic field direction parallel to the track di P, and
in the direction substantially the opposite of that in which the initial
magneti zati on magnetic field was applied. Note that the magnetic field
appl yi ng apparatus 106, 10 is provided at a position wherein it does not

i nterfere w eHe3hBOprEIEEFES dimghededish sigRerirr of Fharartpiged

| owered. The transfer, magnetic field is appljed so that there are no
rmOneti o 1 oRaSTAE IR DAk aIRGS (IR M DSF i ot SCPHE™ DR
magnetic field intensity.range (.0.6- ti the 15 coerciye etic
force of thetg‘faaﬁ%t ]Ociré‘r%l %‘5% Rlﬁtﬁnésfraélgkng@? Pé(‘?tsisﬂjﬂgc%a}'ﬁ? Bxﬁﬁgﬁe i‘'c field
intensity w thi e qptimal magnetic. field intensity range is present on
at | east oneo(l;llrg g%mea ﬁna—'cré‘%g?%t %ﬁgatrﬁglcl %ﬁ‘s eoc‘:cjtel%o%]{1 %her toﬁeg?hf hsgld%zsgneti C

|t ensi (g oENenaPDaRIdiedd Bk, I AECULANGLS ! 2R d haRILbRg 20, ont )

transfer magnetic fi intensity Tn any track I on across

the entire regrding UL AR sREEGhanethe SldaA¥ey: MRAIWN J02 1 AGCOLAiRY t O
the magnetic transfer performed by the nmagnetic transfeer apparatus 100

conpri ses 't herstbRRE rabtibh] Shd in2bhd 8 sédg dhsupdessiing1hage phdack4l, on
whi ch the master nmedi um 103 has been positioned and fixed in said position,

t ogether 99 3rAprat 20Q6ivhtthd haipkeswHdhcapphyiog masetid2fiend wvas
positioning the center position of the slave nmedium 102 on the upper
surface of thppliedatNate hase phatmadiEtiandiéldiappliiegsbaperamads tih6102 in
said position, while in the state in which sufficient space has been
10 is provided at a position wherein it does not interfere with
the pressﬁre applying base 142 when it is raised or lowered.
The transfer magnetic field is applied so that there are
no magnetic field intensities exceediag 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 dptimal
magnetic field intensity range is present on at least one or
more places in one track direction. Further, the magnetic
intensity in the cppoaite track direction is less than the
20 optimaltransfermagneticfieldintensityleanytrackdirection
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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5 opened between the rotation base plate 151 and the slave pedium 102 to
facilitate the renoval and | oadi ng operations thereof. Nexf’f"%go% essure
appl ying 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
posi tioni ng nechani sm 10 107, the transfer data bearing surface of the
mast er medi unf 483 the PIESTUSPRRP WA B3RS | &0 PddRP SirrRdaddiha fett8have

medi um 102 at a predeterm ned pressyre ovi ded through the pressuyre
ranster mec R oRSE EiReS (I geainE Mo SHeoRPPe miToaReat IRt t he

drive axis 152 is .driyen re t he rotatignal .base .1 I 151 .and the
r eaci ny. bascepiaiemEse BIREh Bk B8 FiRuney s i e e RS ¢Por
mechani sm 107 re rotat as .an integral . unit: at the sa [ t he
transfer rragn%?sﬁictﬁnél‘%%e gitnge Sgﬁg ied” :bcr]} ﬁielfrgao Ja?nletnapg%%jthgigﬁ%ec?nbody,
whereby the t o - 0. $l lc~ 0 | d f L p&g, on the -
transfer 20 d%ﬁ%%??ﬁ%@&?ga%eﬂo %Fﬁgg%%g?éégg%&i %%i Bflgg é|lls(d%r%:'%argg?(%1et| cally
transferred apsh recesded oo thhe, LeANALAS SIS 1RGCo0Er 4RS! BHEJRdI UM
102. According to the current enbodiment, the pressing base plate 141-of
the pressure @l yiRg p’@@é&%r@é}ﬁpp%i@saggtl!@niQflm%'éeabeam eh3uEeHd ansfer
mechani sm 143. constructed by the ball bearings 143a, does not constrain
the force comignion@Csirghengoddfich PREE|p12RAR61 5N drethotpidsenaly Kligeect i on
when the conjoined body is being rotated and the transfer nagnetic field
is applied, arichtteh4l piresiséiyy hasehpd alyeudd biridicaposial euirdy hbehamwitsat i onal
center of the rotational base plate 151, independently of the pressure

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

16 'pléte 151 and the pressing base plate 141, which are connected
through the positioning mechanism 107, are rotated as an integral |
unit; at the same time, the transfer magnetic field is béing
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 fnressing base
plaﬁe 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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5 applying base 142, while applying the pressure. In this manner, no drive
| oad due to the rotation is applied to the pressure applylﬁdﬂ55§@m342 and
t he sl ave nmedium 102 and the master nedium 103 are rotated as an integral
unit wherein no slippage occurs therebetween; whereby a nagnetic transfer

with a high de r§& r%%fa%f ﬁggfqu%%%tcan vf%erp%rfg%gggoulﬁcgr?o%lgr 1gp}%%1nzic{ us 100

Cross-secti ona Vi ew O e nal n par

provi ded wit hrcﬁ]epr.re%ls%Wdet grms%ergﬁggg&&ccofﬁgidaﬁggg NG440 ,300kher

enbodi nent of resent inventio é current

enbodi nent, %&?‘es&! %?B%@e%ﬂ\?é 941 FEEhan %.’Po?:% tﬁefloédéec%%lageﬁt{err gap.

The pressing se plfate 141 1s structured I n the same nmanner as descri bed

above, and ir sUBPASERA HgEvERR %b&er eynd ﬁld@%)@n@@ﬁﬁiyp'afltﬂ?é"pﬂgsédl%
pressure applying base 142 and the engagi ng stopper I42c. A plurality 20

of air expmel k0 Hekesadd4ari Ssanengshig nbhendptt 98%SUr £ACE, 1&f matde:,r ound
plate portion 142a of the pressure applying base 142. An air channel 144b

t hat passes tiy aghet achbedwd recexpel Lok i PORESaphfided SPrOLI gedsddweough
the interior of the round panel portion 142a; this air channel leads to

t he exterior gurlyier 2xahd? candetkss tavecangiiass o2 2hdg: ot O v(mediwhown) ,
and supplies conpressed air. 101 3 April 2006 Wen the pressing base plate
141 has. beentQdwerexcttaltdngs apphieatabnndt pressur sp skirpagressing base
plate 141 is separated fromthe pressure applying base 142 by the air

expel | ed frdiatedesipepkpdtanahy poresnatisa topngdey witds suheghpirgrasy base

10 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.

15 Accordingtothecurrentémbodiment thepressﬁretransfer
mechanism 144 is formed.by an air gap. The pr6551ng'base plate
141 is structured in the same manner as described above, and
 15supportedbetweentheroundplateportlon142aofthepressure
applying base 142 and the engaging 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 applying base 142.
An.air channel 144b that passes thfough te the air expelling
pores 144a is provided through the interior of the round panel
portion 142Za; this air channel leads to the exterior portion
26  and connects to a pressurizing source (not shown), and supplies

compressed air.
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5 142, which is expelled toward the upper surface of the pressin base
plate 141, and the pressure is transferred in the state in ”&%0% air
gap has been forned between the pressure applying base 142 and the
pressi ng 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
inrelation to theWpresthe @rappiyy g sisapbatidl 14l kapdepnt teipund gaping
non-contact sliding nobility provided by the air gap. O herw se, the

~ conponents ar@RHeadden af pheyairshoralinemypinmobagadeidie Lfdgiétic
transfer is perfornmed in the same manner_as occurred 15 in the enbodi ment
shown t her ei nseRREdEdi HgPm Bhe REc s FeAPPEYstP A L 4adVidts 21% REPREERSI ng
base plate 141 of the pressure applying neans 104, by the action _of - the
pressure tranSfet the cHan® s 144 Icomsts géf%&fb‘i/alt%%r FUrSERP PRI HY t he
expul sion of the pressurized ajr, does g&tﬁ 20 const%ai n the rotatipnal

force componeht?i HPEEPFS 6RPEHIhECYRF LG RGP FYTF H DRS e 1ABTRARHY he
joined b i i t at d the.t f tic field i ed,
Snd Che: pr ooty BAss pihe G FHE0PEP Rt td G SRR DTat ohirocebPe of
th tati _ | at o t i
e ot honal base ek, aopendent (L b issUEe 2, goaLy

to the rotationd s apahicthd 0-the; s assy 81402 f1Piil 2008 @RPLY bi: base

142, and the slave medi um 102 and the master medium 103 are rotated as an
~integral unitphesieignpAQeSHi PRAGA 1068H! She tARIRRBhME L saiaz@BY 181 nBgnet i C

transfer with a high degree of accuracy can be perforned.

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 mannér as occﬁrred

15 in the embodiment shown therein.

According to the current embodimentaas well, the pressing
base plate 141 of thejpressufe 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 ferce component in relation to the
pressure applying base 142 when the conjoined body is being
rotafedandthetranéfernmgneticfieldapplied,andthepressing'
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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5 Next, Fig. 22 is a drawing of a pressing base plate 141 and a_rot ational
base plate 151 having a positioning nmechanism 108 for posii’iAtﬂ‘i‘iI éo he
mast er nmedi um 103 and the slave nedium 102 according to another enbodi nent
of the present invention, and Fig. 23 is a plan view of the master nedi um
103 according 10 to this enbodinent. The basic configuration of the

pressi ng baseplategbbkeat?, &he thetstavenaddibask)dbatiehkSia seoomedingr t o t he
current enmbodinent is the same as that shown in Fig. 19. The master nedi um
103 support €d3 areé hetptessingrbasteptalt enid whexrdfior nedssipraget ochavse 15 a
| arger outer di.aneter than that of the slave nedium 102 supported in the
rotati onal bddergbatecdn] whargba posiaigningraneteraniisih 208ifbrdewsiet i oni ng
the rotational base plate 151 and the naster nedium 103 is disposed on the
portion of sa&ifdagasreey eRdibenPeO8owWeeEh is outside of the portion thereof
that ‘conjgins 20 with the slave nmedium 102. Four positioning_pins 181 are
erected oR the rot¥eFondiig-bddelplarfEavbagitar pESFEivhPEHFdPLapPOrts t he
sl ave nedium 102, and four positioning holes 182 (refer to Fiq. er?‘)f')@‘ are
provided on e ¢ oRgdi keI Baate ch’lpBéV’c’?%ﬁ‘iﬁ Sb‘?’r&‘“ﬂ?@lm%%&'?ft 25

iti i | 182 istitute th iti i i 108. The di st al
posi 1 om 1g Holepo 02 SOTSLLULS, | B osLL onkrth ToCoR 100 T O ot 2
f dth ing. t i,.nt itiQni L.S:
o and LS EOURLLG A DCcenlo i O E PRS00 el 12k sion,
conjoining. qpargiiond §st9 PEPRLLR BB nd HEsPAS hdLNIY oR Qécéﬁﬂin@f the

10 teo 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 maéter
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 rotatiohal
base plate 151 that positions and supports the slave medium 102,
and four positioning holes 182 (refer f::o 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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‘5 rotational base plate 151 are inserted into the positionin%}h | es 182 of
the master nedi um 103, whereby the position of the rotati onaP aggiplate
151, that is, of the slave nedium 102 is natched to the position of the

- master nmedium 103. In this manner, the conplicated positioning operation

of matching the position 10 of the pressing base plate 141 and the position
of the mast ertapfdidufatrosanyte covplitethertal brtnhaperahiemOizokdtown in
Fig. 19 becones unnecessary, whereby sinplification of the positioning
operation canlire isbfarhbitakehdliersbrvoss in the accuracy thereof. 15 Fig.
24 is a drawi ng of a pressing base plate 141 and a rotational base plate
151 havi ng a posi t PERPRGIHEERaFHIS FRIOENT SEEEAHPRYE+ FDpBt thh 6PREPLRHOII ment

of the present invention. The basic confjguratjiaon of the pressing base
plate 141 and®RHET P8t aF i ghae Bﬁgﬁoﬁeﬁ'etﬁglp%ro&ilﬁa _ft”o“[) Hglcﬁf rigt

nmbodi t. 20 i t.h th hown i Fig, 19, A itioni hani
100 for pdsi I TEh P TE A L. Do S AT sk hao Hhe PRt et o lRat am

103 Ts Provideg ofc e SeOLer RORLEOToS! e ot ahlonals . fase PLaLe 151, A

| ar ge di aneter positionin i S provide upr

portion of therqiatbonaloasedl Al 1hle 25 BBCk RASLLIANNNG, Hgbe o2 |

- provided at the céenter portion of ~the mastér me e positioning

pin 191 and the Heh 3 AREIHos2006n ReSiHd ARG HOLLur 983 CaRStH thentidie

_positioning deice 1019. The positioning pin 191 passes through the central
aperture of tdhe cshpvecd®Rd PosilOdomng MEotdtidasct herehi agntnkhgosistal end

of the positioning pin 191 is provided in a tapered form and the

10  of the pressing base plate 141 and the position of the master
medium 103 by use 6f the positioning mechanism 107 shown in Fig.
19 becomes unneceséary, whereby simplification of the
positioning operation can be obtained without a loss in the
‘accuracy thereof.

1.5 Fig. 24 is a drawing of a pressing base plate 141 and a
rotational basé plate 151 having a positioning mechanism 109
accordiﬁg,to yet another embodiment of the present invenﬁion.
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 providea ét 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 1921 and the
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5 coupling thereof into the positioning hole 192 is faC|I|tated t her eby.
Note that the positioning of the slave nmedium 102 can also 55”%39@%rned by
the insertion of the positioning pin 191 of the rotational base plate 151
t hrough the central aperture 102a of said slave nmedium 102. 10 According

to the current enhodi nent, when the pressure plyin erati to be
performed, tROSIELPRIBAINRY S I f@fstg?u%éhﬁoﬁ% |1%5a<§9e1 158 7

inserted into the positiaoni hol e 192 of _t nedl n1103 ereb
the posi ti on PFEAERLPSEIN 6%£|Pal§§§8 g Be TR o} St heo e

di 102 15 t ched f t 10 | t hi
ranner th{es&mlrrg% B b p B %QPE’W%%"&%O& ARG s
b te 141 with.th tion of th { d b
nnecessary, For EHEnS it el TaBSRHAY néﬁaﬂeggeﬂh%ékm 303 becores

simplific t' WYy fllkg %lﬁereof QHJ&urth%DEEQE#P Jﬁqgi‘hgﬁezﬁéj%afé‘gﬁlﬂa@%@m a

| oss |nt € accurac pOS|t|0n|ngo t he sl ave

medi um 102 i §peLbor m&oxhge@ech%f pok e ARSIt beVHI sRhfe hbi ulih€0 PRSIt | ONi ng
operation can be further sinplified. Notethat 1n the reverse to the

~above- descri had cephosk iBithed By di2e iHBSI€lodTRG! UAR J.Q:@J‘c‘;n@ﬁgsgb'ﬂpqlgtlﬂj in

the rotational base plate 151 and the slave nmedium 102 can be supported in
the 105 3 Aprdfl +BE0GotHEsRangbias @lpkat B5114hrothR fh« alehemabfagdrsleave

medi um 102 and the master nmedium 103 in the pressing base plate 141 and
the rotationalozhasé pibd esibyk, meespecttvel y, can be performed by
adsorption by air suction, for which a suction channel is
10 Accordlng to the current embodiment, when the pressure
applying operatlon is to be performed, the positioning pin 191
oftherotationalbaseplate151isjjmertedintothepositioning
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 positiqn 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 positioning pin 191, the positioning operation canbe further
simplified.
Notethatinthereﬁersetx)theabove«describedembodiment,

25 the master medium 103 can be supported in the rotational base

plate 151 and the slave medium 102 can be supported in the
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5 formed. Further, it is preferable that small pores are opened, gn the
portion of the master nedi um 103 other than that on which h”é’rilrzgﬂ(éfer
pattern has been forned, so that the air on the contact portion of the

sl ave nmedium 102 can be suctioned off therethrough, whereby no air remains
bet ween the contact 10 surfaces. Further, as in each of the enbodi nents ‘
descri bed abdveessifgebase mdatesédli nfththifdkabhren odcbhai Hpsuredért difZa sl ave
medium 102 is conjoined with the_data beari ngﬁsurfaee of _.a master nedi um

103 and a si rfifi% edBas ek s We LRaghRt the Prafstey RasSelpbRmbdt B5'%n one
id f th I i 3, in which both di f

of ‘The sl ve HEITARFLO0TH GA06up DT rad o t FESHHAE BB bciTy CoUr AL B g

f aces of t wo bnast er rngg(inrEB %r}q a gogbl efosri dgd goncur rtercl)tn glgetli G o
transfer is perforned on bot i1 86T hy *Sir 'aces dretHhe °8 Ve hedi'dm 102.
For ) ; > i nal ; ) . :
borformea® ¢ e e e S R SaTR e s S e Yo i 1

the rotationg tp@%%rreli%_eofléﬂe%&%Mﬁné@b%eioﬁp@hamq%% {04 LhGaslave

medi um 102) is supported in the pressing base plate 141, said naster

medi um 103 aﬂﬂné@rﬁn&éﬂ?ﬁ@c@ﬂﬂ%é@%@é& RBkal Ned and 2heaakfansi@l
magnetic field is applied thereto. After the single sided successive

magnet i c transfrlachagobetdh RET k@eNBlavd hedidh BoApsdd L0BGcepPesd toxrsurface
of the slave nmedium 102 is conjoined with a naster nedium 103 on which an

opposi te sur ftaeeepakbegh, haede@ennof of etbmadnd béewddrandieercomagaetic fiel d
is applied thereto. For cases in which the double sided concurrent
magnet i ¢ 10r arsidiaces.

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 sﬁpported in the
rotational base plate 151 and the master medium 103 {or the slave
medium 102} is supported in the pressing base plate 141, séid
master medium 103 and said slave medium 102 are conjoined and
25 a transfer magnetic field is appiied thereto. After the single

sided successive magnetic transfer has been performed, the
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5 is performed, a first master medium 103 is supported in the r%@? i onal
base plate 151 and a second naster nmedium 103 is supported3fﬂﬂﬂ ‘%ressing
base plate 141, the slave nmedium 102 is supported sandw ched between both
.of the master nmediuns 103, 103, and both surfaces of the slave nedi um 102
are conjoined 10 with the respective_surfaces of the master medi uns 103,
103, and thepﬁﬁ?ﬁﬁﬁ@eﬁuﬁgaﬁ%t L theepdare mgihiured Okhdfefonioipes waknya the
"magnetic transfer acc rdiQ% to the present inventign conprises the steps

of : perforni ng &Afy RFes T regh & 7R 0RPRT S t e SBFA9ES MBGGRT 7P PFeAdvance
by appl yi ng 5 a direct current. magnetic field iin one direction of the
track di recti%%rr%ehérae% EREL RS ES R r%i‘?ﬁeﬁdct %%?ldsﬂﬁvaeppglduﬂfja'é}éeli%o'nﬁ%eti c
recordi ng sur .of _the s].ave lium 102 with the, data .hearin urf ace
of the nast eréérarsce% ul% Tﬁgf@hv\#l chdocqgggiss %ecgo%oné:uﬁf?%lr%a%egtﬁect itéaﬁﬁg%-?

coated ontp tfie Ju,GLe,UACVEN: PALL G ?E%’g I’Ilé)C{thﬁle 199 Egeéﬁéﬁ%’{*{eﬁ] §nt PRLEO

and applying a transter nmagnetic In trac

substantiall V-ddi 10AROSHASe Ghidiial 51l Bndthl Glodch hALELAInJEGRCUD3ALL 0N has

been performed, to perform the magnetic transfer. As the result,

magneti ¢ pat t@ighoreenr £ RMRILAEs 40 d BEs& Pilaet 1 91 OtdHeS LORvPHldi RS @nd t he
space 25 of the depression portions of the pattern formed by the pliable
magneti c | ayers efippdetatibanbeadidtDbéege0bot He ATBES efa e ndn i4hé BoApri |

2006 103 is transferred and recorded onto the slave surface (the track) of
the sl ave nediGdn 202. bda8 Spres 300the slave medium 102 are conjoined
10  with the respective surfaces of the maéter 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 oné direction of the track
direction thereof; then, conjoining the slave surface (a
.magnetic recording surface) of the 'sla%re medium 102 with the
data bearing surface of the master medium 103, which consists
of a pliable magnetic layer coated onté the micro unéven pattern
20 formedon the substrate thereof; and applying a transfer magnetic
field in the track direction substantially the opposite of that
in which the iﬁitial_ rriagnetization has been performed, to perform
‘the magnetic transfer. As the result, the magnetic pattern
corresponding to the contact prétrusion portions and the space

25 of the depression portions of the patterh formed by the pliable

magnetic layer of the data bearing face of the master medium
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VWhat is clainmed is: 1. A magnetic transfer apparatus conpri. |ng mast er
fixing base for positioning and supporting a naster nedium @5a dat a
signal, and 5 a conjoining apparatus for bringing a slave nediumthat is
to receive the transfer of the data signal fromthe master nediuminto a

state of clos ont act t he ster iumto forma conjoined ody,
wher ei n sai d WASLEF Fﬁ?dﬁS&ﬁFFE Sy A I e T T

~ master fixing base. £¥ g?etlc tranﬁL apparatus as defined in cIa|n11,
further conpr5TRY OEI al SftefhBm er fixing bases, and a conveyor

for sequentially conveying the master fixing 15 bases to the transfer
position. 3. A magnetic transfer apparatus as defined in claim for 2,
further conprising a cleaning neans for cl eani ng dust and debris attached
to the surface of a master nedium supported in a master fixing base. 20
4. A magnetic transfer apparatus conprising: a conjoining apparatus for
conjoi ning a magnetic transfer nmaster nmedium bearing a data signal and a
sl ave nedi um having a magnetic recording portion for receiving the
magnetic transfer fromthe master mediumin a hernetically seal ed state,
25 a pressure applying neans for applying pressure that presses the slave
nmedi um agai nst the master nedium 109 3 April 2006
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a depressurizing neans for reducing the pressure of the hernetically

seal ed space between the master nmedium and the slave nedi urARTHROB0 ¢ he
conj oi ni ng apparatus to obtain a degree of vacuumtherein, 5 and a o
magnetic field applying neans for applying a transfer nagnetic field. 5. A

magneti c trangfsr jappagdhes 8. defined in claim4, wherein the conjoi nment
pressure fromthe pressure applied by the pressure applying neans and the

degree of vacuum obl aknedyideid heafSpeessifd Aliia EBABS: YNeh CoRakaENg the

master and the 10 slave nediumto perform™a nagnetic transter are eac

control l ed ifidapgnBess! For Gosih iFRARG! hfd t S@HRF8% ndPRARALUS: ddefi ned in
claimb5, wherein the conjoinnent pressure is controlled in a state in which

15 the degreeecefrivgcaumatassidiegn eantrol l ed beforehand. 7. A magnetic
transfer apparatus as defined in claim4, 5 or 6, wherein the degree of

vacuum i sBcontrol | @d-s0jcA1ihg Bpparaidy FokrhBrimnoey of sDOvd G diRm tBat A
magneti c transfer apparatus as defined in claim4, 5, 20 6 or 7 wherein

t he conj oi nnesst tpressuine itheconsmafdedrsahasddis s1gn@104rddNenabie 5000
gf/cn2). 9. A magnetic transfer apparatus as defined in any.one of clains
4 to 8, furtmedisonprisiangtate edeclobantyertaand wath Upeenasehanddium which i s
nmovabl e in the contact and separation direction relative to said | ower
chanber, andtg $ear @|egrmingd bedy, wherein

saidlnaétex‘mediunlis 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
15 bases to the transfer position.

3. A magnetic transfer apparatus as defined in claim

1.0or 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 tranéfer apparatus comprising:

a conjoining apéaratus 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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3 April 2006 that slidably contacts the surface of both the_chaphers that
is parallel 'to the contact and separation direction of sai rs so
as to hernetically seal the space of the. interior portion fornmed by said
conj oi ned upper chanber and lower 5 chanmber. 10 15 20 10. A magnetic
transfer elastic prdspragsweitiery fienns pfessiedgcanai tist preeshaekoswhieace of
a slave nediumfor receiving a magnetic transfer froma data bearing
surface of ahesreticaiddiasmledospads ndiveeanr theshes t pantéiwm and thepdagieng t 0
the transfer data has been fornmed and with which one recordi ng surface of
said sl ave Fediwvmwiibibebhe comjisiinddg apparatus dosbbtaimgnedegrdd elfd s
to be applied to performa magnetic transfer, wherein the pressing surface
t hat "cont act'&@9UHR &€k 3urface of the slave nediumis forned with
protrusions and depressions for pressing mainly against the portion
corresportli ng to £RE PERIRIHC Giekherpbebrunerps et applping pdueansdeicum
conjoined with the transfer pattern of the master nedium 11. An elastic
pressi ng nenbF 4 CdétPhed in claim 10, wherein said elastic pressing
menber conprises a pressing protrusion portion that connects with the back
surface of the sbPavé medhepicorhhgirredphratys iamnaeifinery jordliadn én t he

I nner ci reunf B8R Hher &8foinftihtO W85 sl ErBRl thOMHRBshRE QWh8ka by
circunference_thereof, and_ . ‘ ' .
. the pressure applying means and the degree of vacuum cbtained 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 &, wherein the degree of vacuum-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 is movable in the contact and separation

direction relative to said lower chamber, and a seal element

26
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25 a plurality of radial portions corresponding to the servg pattern of the
mast er nmedi um concatenated with said, inner ring portion a%eﬂ%'éizﬁo%uter
ring portion. 111 3 April 2006 12. A magnetic transfer apparatus as defined
inclaiml, further conprising: a holder in which two nmaster nedi uns, each
having a data bearing surface on which a pattern corresponding to the

. transfer -data has been forned, are opposingly conjoined with both

recordi ng sur e S dj , | S ¢t egel.Vv etic..
transfer fr onf%%egggﬁsagggt il:%&cfgtgat eéi‘r;u?%c‘%sg)rff g?feh %?‘%b(gttl%bg?grkglaaztdlsrms‘t er
nmedi uns concuf¥@ALEY . tandthe mEghErdtc Rl gerppityPRg deankiophaef appldes a

transfer magfeibers i @) hd apeciestmdahey nBaneths bpadRsi@r chihalt@irhor t he
center posi tié)or]rscigxg tth%me ster nedj uns_ and éhe sl ave nedi um ar e mat ched by

use of a cent®r prn providedYon"tie REHFEPe an®PEhe LABLH 879 edCBfiricity
| prn provi _ . \ Pty
bet ween the c@nmberpositions of said master mediuns and said slave medium
is less than or equal to 100 um 13 . A nmagnetic transfer apparatus as
defined in clai ma2,A ndpretiiec sahdsA8DWEa0fi cepeentihgidameet ween t he
center positions of said master nediuns and said slave mediumis |ess than
or equal t®rSgsyny apainAtidgnistdicstr st ef aneldwdmedipr Fsir rgctlreisg eps of ;
conjoining the data bearing surface, on which a pattern
. 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 tp 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
15 pressingmainly against the portion corresponding to the port.{on

of the recording surface.of slave medium conjoined with the

transfer pattern of the master medium.
-1l . 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 con'figured- of:
an inner ring pqrtion on the inner circumference thereof,
an outer ring portion on the outer circumference thereof,
and |
2b a plurality of radial portions corresponding to the servo
pattern of the master medium- concatenated with sai‘d inner ri'ngr

portion and said outer ring portion.
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- corresponding to the transfer data has been fornmed, with the r_?cordi ng
surface. of a slave nediumfor receiving the transfer from 3 &l 4EQG er
~mediumto forma conjoined body, 112 3 April 2006 and applying a transfer
magnetic field thereto to perform the magnetic transfer, wherein said
master nmediumis adjustably disposed on the outer circunferential area of
a slave support axis for determning 5 and supporting the position of a

central aperture whi G Rascbeen raPRERL it rbhas SAAVR riBslh U caRtmalf ter the
center position of the pattern forned on the data bearing face of said

mast er nedi unfithrabebeemmprdtsthgd with the center position of the slave
support axis and fixed in the nmatched 10 position, the slave nediumis
supplied to said slbesuppovibids tH0 R&stentediposi tdagh bavine asHdave
support axis. 16. A magnetic transfer nethod as defined in claim 14 or
axi s, wher ebyPEENGcHIHRER FMBEFRg FRTERE mesTeFPIRddngniatle trasiPhve
medi umis'per({ r med. éS i $ma etic transfer. methad.as defi,ned .in claim
14, wherein aﬁ:@”‘é&?t FRi™o OIf“F?g:nr’rﬁ?FePpﬂ%ﬁjr%}f SAWLEREE W HER AR by use
of a neasuri 1.4 re@nek th . . ROS| 1 f ;dpatiern.ds
o ehed it h’}t%ﬁ%}%q%s\%ﬁ]gtf‘agﬁg Wk L RGOS 98 & rS8lidePRtRHN,
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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a position matching mark can be provided along with the transfer pattern
formed on the master nedium 17;. A magnhetic transfer nethoaﬁﬁﬁﬁﬁ W%ing t he
Steps of: bringing a master nedium bearing a data signal and a sl ave
~medium formed of a magnetic recording nmediumfor receiving the transfer

fromsaid nmaster iuminto cl pse cont . fart caonj, oi ned bed 113 3
horTl 2006 e 10, 1055 PRI Ra &l L2 CAN ARlnlud BN E (IR (ERCR0S S5 )

magneti c fiekﬂetgﬁﬁﬁéQﬂ%Wﬂgh%f§§idwh&PQiQined body is rotating, to perform
er,

a magnetic trans efein sald master nedium and said slave nedium are

conjoined by pressif e ofd-Qeh-anPHESR U E APRINLBYy "BANSos A GS¥hd BhESsure
appl yi ng neans exerts no constraining force on the force conponent in the

rotational dikeehihpsraianil RecaCon] o SRt dedypbet nedi 4 heelktegnifiag ed as
an integral unit by the rotational drive of a rotational driving neans. 18

A magnes i cahdangipei-tiRl ok pSstefdmed d Bestvd Ispdriurgdi ehmaabeen
pressure applying neans is a neans for noving the slave nediumor the
mast er nedi uppened hen ddwt adtvandedeway adridon - directions so as to conjoin
~the master nedi um and the sl ave ’

after the center position of the pattern formed on the data
- bearing face of said master medium has been matched with the
center position of the slave support axis and fixed in the matched

10 position, the slave medium is supplied to said slave support

axis, whereby the position matching of the master medium and
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 medium.formed.ofaxmagnetic recording medium for receiving the

transfer from said master medium into cleose contact to form a

conjoined body,
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met hod as defined in clai %§Hg86618;

19 . A magnetic transfer _
driving neans is a neans for rotati
medi um as

medi um
medi um and sl ave

wherein said rotationa
conj oi ned body fornmed by the conjoi ned naster

an integral unit.
rotatlng said conjoined body, and

applying a transfer magnetic field thereto, while said
conjeined body is rotating, to perform a magnetic transfer,

wherein
said master medium and said slave medium are conjoined by

pressure from a pressure applying means, and
said 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
sald pressure applying means is a means for moving the

slave medium or the master medium in the contact and separation

15 directions 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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