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.ll(1999)-175973. More

‘specifically, aftem fimpsitasetiddi® agashang ¥RdiJunrRhande S8t timg 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 magnetic transfer. The present invention has been
devel oped i n ancewliignefel ofredus redr efoeref qreebbeasusandine 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:fahsh "Bt &lccaRdcyShavendedi iiBre 1623 ARMI | 2006

According to a first aspect”of the present invention, 5 there I's 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 thgdmashelis AN O3l a¥Ee RAD ks qsHRI £6d edhd Qithe RRESS] ons

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

~ thereas.  NehR thahnthessianme yedicdpe can RRgnesiti opgdsAnd ssupgopted 18 3
- April 2006 in the holder, and the slave nedium and the hol der may be .

subj ect ed t o glei€oeheaniang yhearAaS tNgEhitel s sdlisjdePEOEassShe PERESEH 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 head; an ultrasound
vibration wash, wherein the surface of the master and/or slave
medium is subjected to ultra sound vibrations, by use of an
ultrasound vibration head, within a liquid contained in a wash

vat or within the air; blowing of an air stream that has been

20 bombarded by use of ultrasound vibrations onto the surface of

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

a glide head, after which an ultrasound washing is performed

thereon; an incineration wash, wherein the surface of the master
and/or slave medium is subjected to the emissions from an excimer

25 laser; 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
posi ti-oning mechanism which is provided with a positioning pin or a .
posi tioni ng Helckanssprigyicdadionredhefr ot thiuatabebases platsd racsiohethatessi ng
base pI'at-S on which the slave nediumis positioned ‘ ' '
1 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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and supported, and provided with a positioning hole or a pgsi ti.oning pin
on the rotational base plate or the pressing base plate on HITH R 9P e _'
master nmediumis positioned and supported, is provided. 10 .Here, the

master nedi um can be provided at a size larger- than the slave nmedium and

a posi tioning mechapi or I [ tJg.on,_of the rotational base
plate or the pressi ngﬁgggs:é aéﬁtgtﬁghgg%optggt%i rﬁég)%%eelcsFﬁe\l/%s dPERT 5 RE
posi tion of t{e st TRILNM GAN Re ;I QY t partion of .the master -
medi um that 15 is not to be br oug’htlb:i ﬁt%o?%%gtgg%%w%}%tt %e{bg?EE%onr%élgi um

Further, a pesétdrEnid)gwRechan sfmoqaaetaewm—.ﬁvéd;%ift%n%gcgmggﬁ he position
of the rotational base plate or 'the pressing base plate “supporting the

sl ave nmedi umpésttieoncent 8619014 ikidvtibanesh and rJheipagi tion of Jkhe paster
medi um The positioning nmechani sm 20 conprises a positioning pin on one

si de and & posid peesagnfidlaee PIadchonailiem shdeslmaer&iihn §sigbAkebaeabl e
that the distal end of the positioning pinis tapered. It is preferable
that the posind euippgrped, benprorvivdeddasieh ph Wadiittiyn@hg Phese &l0Rg t he
outer circunference, or as a single pin |located at the center 25 position.
As to the magrtitdoniisbdpappityithg appatatnes] kadtehplghe atr 2%he3 pAREELng 006
el ectromagnet apparatus or a pernmanent nmagnet apparatus can be enpl oyed
t heref or, frdiAsehelatuandpdish b matsnmedng: adjpost thoped hedisnppnstéy, of
the magnetic field and other conditions, it is preferable that an

el ect r omagnet'SapFa¥aE6S - be enpl oyed. The .5 magnetic field applying

apparatus,l s a meaps th ener at es
Pp 30 Here,zyhegmaster med?um,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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'naghetic field in the direction parallel to the track direction, wthin
the range extending in the radial direction of the slave nmedth208hd t he
magnetic transfer is performed on the entire surface of the slave nmedi um
by rotating the conjoined body formed 10 by the master nedium and the sl ave
medi um brought. into and . maintained in close contact. As to the perfornmance
of the magnetTETriEREet Tirertabe” A edi e Tnran s hevEranb R URT | o

conj oi ned wt nest ned} t transfer_is perforne N
successi vely %“rﬁlgﬁ’éa sur%raecfgrigf%% ?ﬁ% Sstlga?ll\(/i e ioﬁfrr?% tHq ?Iﬁ%,acg#&t%%%es in

whi ch t i Ny ol . t ides of..t.he_sl aye .
modt am and-t re e eRpLET, GO BEnLeL EOPL O SR B st Y he

slave medi umg bRckbeasAsenat 4e18LPgbRa st agﬁaf%&ﬁ%%i Yeo1dansf %5? the

sl ave nmedium (or the master nmedium is supported i e 20 rotational base

plate, andg thexdmstier it WPpl9iny N aMe s MEdL WhnksStBXPRAUHHG B £ he

pressing base plate. In the case of the double-sided transter, a first

mast er nedi UMddghekURPPIdIRTin ivhet 8Erd it pRAL1 haseoplat eravd @A rseeoss
master nediumis supported in the pressing base plate, and the slave

medi um i's 25 wigidwi thedahberehenhdean. id rRhthislimANAEEe cOi® SEdtha0E1HO4 h
sides of the slave nediumis brought into close contact with a master 30 3
Apri'l 2006 nedidivm, apddatimagrenietifi etahappt yisngeappanad us ithedespbsed on
one or both sides of the slave nediumand the transfer magnetic fieldis
~appl i ed. Not eudfarexicoredshgve setdhun pagretd td ngrides¢ el ergtdeblody formed s
preferabI% that the slave nediumis first subjected to an
1 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 sandwiched therebetween. In this manner, one side or both sides

of the slavé medium is brought into close contact with a master
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initial magnetization in the track direction thereof by use_of . _a direct
. current magnetization process, wherein the slave nedium i 535\4[{51116996 into
cl ose contact with the nagnetic |ayer that has been forned over the uneven
pattern, which corresponds to the 10 transfer data, of the master medi um

and a transfe net i field is applijed jn the direction substantially
opposi te t hatrﬁeciﬂﬁgn\ﬂh?%ﬁ 3 F89PRETE ﬁeﬁ’&gﬂ%[?ir%nﬁgaeﬁ?lfaeﬁﬂs hasdHE&Te4pPtied to
the surface o ve. i to performthe netic transfer. It is
advant ageous %rhéat%t %&dg gggiognapebselasveerr\n/%d]dg? 3?%%&55?#%“‘?8“?%(‘7

present invengion g ibed above, a master fixing base for fixing the
position of the ms%egg?rg%%%m and supporting the master nediumin said

fixed position angocd G 9BbPG1APRY AhUSpiflelid RILAG:LNG Shake fedium

into close contact wth the master  nediumto form a conj ol ne otly are 20

provi ded; swhefLigrerBYapBKi bt AR"BILEE MBI exehangealle rahopg W th

each master nedium position fixing base, it becones unnecessary to
posi tion the nORjielNhighabarabESiViaR Rk heeciBst 8harRdE Wy L3t or be
exchanged, whereby the operational efficiency in performng the transfer
is inproved bedhuse: therdh haghe B iRt dr %6 halge ihheh 8B4 &Y maBdiMm can
be shortened, and the productivity of preformatted slave nedi uns can

t hereby 31 3 iMpbibu@ddénte ¢hpyovedtaburtitgr théoraggasds layashithBtahas
~plurality of master nedium position fixing bases are provided, and a
conveyor for besaqiiern¢dldviprnbhe nipaves pastern nediign posiddremdsi ko nghebases

to 5 the transfer position is further provided, the tine efficiency
1 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 slgve 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
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in transferring the master nedi uns can be inproved a | evel, and_ _the _ .
magnetic transfer operating efficiency can be inproved. StiﬁIAPFH!l?Wﬁa_r, if a
cl eaning nmeans for renoving foreign matter that beconmes attached to the
surface of the master medium 10 supported in the master medi um position
fixing base is further provided, cleaning of the master mediumis perforned
directly before e rerﬁlgnetic transfer is perforned, the renoval of foreign

matter 't hat has be ttached to t.he surface, of the ster nmedium during
t he exchange of thg%%gl et Oler%Sge%ég’eWIgjrcq ReP 18" eggrf?:aegtt%e’i“% Whecones

possi bl e, so I;ggqttitorﬁeffgrgggégg%gﬁta t F?é‘t’fl&eh '?g%%t?ﬁ?gﬁ%goaﬁiﬁgof t he master

medi um when t'he trans e perforne Feby transfer

defi ci enci es vent.ed, i f c.exhi biti st abl.e:
qual ity charsac ernlt%gﬁ@%g %1@%&%%%%&%@%‘3% §£e%t%qﬂ ?%}3{/”2 rl?aﬁgszté’

i mpr oved. 50n ﬂH@tQhH@feP%@it%naiscLf@@ﬂ'lé‘nﬂp@Q@f&@ﬁ,u%hgo%ﬂ@EQkﬂgi%
In. sal st er

mast er nmediumtogether with the master fixing base, I ch

nedi um i s suppotkefsfeOihd BB MRl ndfi vdl thiBet BiprJied 29 Hase ffom t he
conveyor, together with the above-described 25 prevention of transter
deficienci es e thgneendvetafrdrobpkgat i Nptdrent cf Oh8Y tdigh L& fiﬁ?@o@éd.t he
master nedium the operational 32 3 April 2006 efficiency is further

i nproved because t #eibpenattihen, of f rremdeaning hik@ngasdL RN fSrdithn
performed when the exchange or cleaning thereof is perfornmed. Further,
accor di ng t o MekEepridwdnbe¢onenat bachadhto st srr fasenetlithm et etrheediluay e

medi um ars brought into close contact and
1 supported in the master medium position fixing base is further

provided, cleaning of the master medium is performed directly
! before the magnetic transfer is performed, the removal of foreign
matter tha£ 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 minirﬁized, wher'eby t';ransfer 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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conj oi ned by the conjoi ning apparatus; a pressing neans applies_ pressure
~agai nst the slave nediumto press the slave nedi um agai nst er
medi um and a depressuri zi ng nmeans depressurizes the seal ed space forned
therebetween to obtain 10 a vacuuny wherein, for cases in which the

con i nrent pieEs oL B ABELSE IR UL EDA, e SLaYELIEdL U due o ¢ he

pushi ng pressureée o he” pressi'ng ans, to a

d i zi : || ' I timal | O t
condit1 ons- can bEAGRt o st RPE P EEnRARE AR oo WP s

the sl ave nediumcan jhe g@§gﬁﬁgj'across the entirety of the respective
contact surfaces thereoP, the generation of signal om ssions caused by

cont act deficienc@g%tﬁé}wfﬁﬁbéﬂ&%nga§5Qﬂmﬁﬁqgggh9G9W%Q%i§hawgmﬁﬁ%EF?ican

be prevented and favorable transfers free of bl em shes and the 2 e can

be performed naidire¥an the thavEGHEEROE XY ACKUPHINEL €288 se ddMRE LI SndlO
excessive increase in the pushing pressure, whereby a deterioration of the

durability ofcdiieimrstiey thedidifoGainherpriireert efdprans ddedeguppl oés vacuum
can be increased so as to prevent air fromrenaining between the contact
surfaces. 25 pgregearrid eghansti thd ha astamedi om W glreadisr thass heennexpehl ed
fromthe conjoi nnent space and the degree of vacuum controlled 33 3 Apri
2006 bef or ehaahinstt the master mediumnmeaddat depsdswne iggdy umearse conj oi ned
and the conjoi nment pressure controlled, no air remains on either of both
of the respeddSPresconiges the fsradsd sphee ebyrndie thenebetwadretebebbein can

be further inproved, 5 |leading to an inprovenent in transfer quality.
10 & vacuum; wherein, for 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 blemishes 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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~Further, if the conjoining apparatus is provided in a configuration
conprising a seal elenment in sliding contact with the surfddesilg8f&llel to
the contact and separation directions .of a | ower chanber and an upper
chanmber that are novable 10 relatively in the conjoining direction thereof,

S e Con o] BEEOEALA 283 hD ol AU W01 3RAGE, I QSBG IR SIRTPE! S

in the conjoined state, the configuration favora acrlitates the easy

| ndependent CeshIOInG! £RCRNE! cddlfo (ARG BREML LR GR3ULE11800 dd1adear ee of

vacuum 15 Still further, even for cases i the "t hi ckhess 0 t he

el astic menbefeh@indrRSsk et ke BhaN &MU d0ai St EBﬁtaé@S&u%ffaHEngi um
a

which is provided as required, changes, the form of the upper ch er and

the |ower chanheref dre c6a8hOf NG cLRARRAEATMn NG UtRBLi kfprsRES not
change, and it is possible 20 to i ndependently control each of the

conj oi nrerit  pressiie tandn ihpréegicee ah vasnmmaoeeuIiiEpg when the magnetic
transfer is to be perfornmed. In addition, according to the present
inventi-on, for cas&urtharwhithHleheopressimg sipafracasoisthealdrst kg pressi ng
menber 25 for pressing agai nst the back surface of the slave nediumso as
to conj oi n safenslawe tiedi eompwiishng keseas edemapdiinns 1 sdifrer oenlt 84 8idpri |
2006 in an uneven formfor pressing mainly the contact portion

cor r espondi ngt® stpéapas tkirrldeltine thastertasddindnsepheapi es siirectienui r ed
for the contact portion can be ensured while reducing the overall pressing
force, and a %urd HeWernFRevRee MG RcHAPaEtCIRRSs bBabhiks myabdeause t he

ressure.on th rti,on.correspondi.n
P f% . réié%%vely in Ehe ongoingng direction thereof, so.as to

hermetically 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 elagtic member for pressing the slave medium against the
master medium, which is provided as required, éhanges, the férm
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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to the depression portions of the elastic pressing nmenber is |ow and can
serve as --a channel through which air can escape; whereby3tH¥ilg8¥eration
of signal -om ssions caused by contact deficiencies between the naster

medi um and the slave nedium can 10 be prevented, and the quality of the

transfer signah as Welden @8rhnEof GlicaRihit ¥afRlYy NSd WBRPYEH piiAL S tO

say, for cases i.n which the transfer data 1s a servo signal, for exanple,

and the percepbagesfinditg €Mthb&atH¥rhase tAbem Kot AEI MBS B4 W |
occupi ed by the surface area 15e%a11‘ tﬁe transfer Satter%or rr%?}% gr eon is

10% or | ess anegifued EoeSEhdGoRUEERGRRABA @fn bREMARRN A DTN QRuEREy
el astic pressing nenber, which corresponds to the transfer pattern,”is

formed on 10theoveessl pietbengioicbe, el agarther shp¥evamdium cbheagptire o
pushing force required to achieve a contact force between the 20 master

nedi um and t heasbavbtagdidineohusO the g schrd okgfre)ritan cde dspddaesyt o
1/10 of the 354 N (35.4 kg) required if the entire surface is to be
pressed for cegedhd nlepreshicherwttdvasnedi tm dlssaid. préseingingkbek hes

t hi ckness, etc., of each |oad bearing conponent beconmes snaller, and the
appar at us canl®® dfsdEappFeres asorpabennelritihaght hhigagnet icmnpekespe;
occurring in the magnetic field applying apparatus can be provided

‘adj acent to tHEPTERt&BE $8nSrAan of0BEIBY foRdEsaPne heawrest éy wedtast and
t he sl ave rred(%utm wWhereby the intensity of the | eakage magnetic field
becones smal | S ATECL5S REgeERcERS BRECHATRA Jidetiet &rlav A Hagnett
preld di sy T BULIR.GARR2 ARPR o121 PRSI T L2YRIRD! & iRANCLL Cer)

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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. Further, according-to the present invention, when the disk _shaped slave

~nmedi um and two di sk shaped nmaster medi um are brought into él 20t act so
that the slave nediumis sandwi ched by the master nmediuns to performa

- magnetic transfer, the center 10 positions of both of said two nediuns are

al i gned by thg,comehr Pid RLONEJRM:10R Lhe hQl §8lve ﬂnggi{uw hﬁ'l%?i:%gyi awhi ch

the eccentricity between the center positions of t mast er sl ave

medi uns i s | esstdhan 0breghal 1 dakab@Q0nMihe 1l FQLAHCOBL AR s 11B¢, o pi ned
across the entirety of the respective contact 15 surfaces thereof, danmage

due to contacd myrliy: gne1si ke icana ﬁ@e@é@&%%@,m daimege ko the edge
portions can be prevented, whereby the durability of the nedium can be

i nproved. Mre&igarituedbar byn bd ahe ieqcentddr@dnn BermesrndiRe neghtelc
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

~ said master MEHIUMRES cPRiEATtalsPghbat it sthgecepdim 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

EatiR e B T R R e R R
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

25 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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| oaded into a drive apparatus, can be matched with a high de%re_e of
accuracy to the center position of the pattern forned on t hé Apsh 0%
medi um whereby together with an increase in reliability, 10 an inprovenent
in magnetic transfer efficiency is gained as the need to align the.

posi tion of thesdayes edblBrearhphi f@rd Balned 3 8YE: MBILUMciSHPRId ed i's
elimnated. Further, if pattern formed on the master nediumis visually

nmeasured by us@rPh1agRERGYEh et SIRSCOPS: t Ifo£8RE RIS 1RSI SiPbrilaxnf said
pattern fornmed on the master nmediumis matched to the center position of
the sl ave suppal tfidedsint bgidagiibhen peéChidiy a@antien peld peredisasid y and
with a high degree of accuracy. |If a positioning mark is provided al ong
with the fornatthamabtehaetit anshearchpaiipfameti urhes past @fmate dindteite: base
setting 20 occurring in the position matching of the master nmedi um becones
sinmpl e and t I Gpemat bénté wdjvessupgotheaxpicsi thdnhbyetises afs thhe nmeasuri ng
m croscope becones easier. Further, by providing the magnetic transfer
appar at us wi ttetagifongdt cdydse pf dite ehavhenarhsirerheredibens sademedismciond base
plate 25 on the slave nedium side, a slave support axis for.determning
and mai nt ai ni‘fRdeidel pos it doiv cotPRaRa tdent ¢21 bapeataed witht adighades3e 3
April 2006 medirum and a master support mnmenber, which is Positi onal Iy

adj ust abl e i P%t RECRTaGY &or Bleq iCEREST Rogidden oh thREH s TemeclrPdidhce of

t he sl ave support axis, the above-described. operation for accurately
Tt chi ng t he TABESECHT P SREHEY [R9GHDPEMS Brat RRCTRA ™ FEAL BN GHA 1 he

sl ave Meqpum e ones, Gt 1n Hidnde Il UYaboELE I AL HBYNRL {S1 {L AR Sl can be
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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If the first base plate is provided so as to be attachable _and_renpvabl e,
and is renoved fromthe transfer position when matching thdAE2000n of
the master nmedium the position nmatching 10 operation can be easily
performed by use of a measuring mcroscope or the |ike. Further, according

to the pr'ese.qﬁedi%ﬁgn%}égna hen.t 5388§$$%%g; ﬁg}#gﬁ%% }%S§It§ggaﬂfaﬁi um have

been conjoi ned and t conj ol ne rotate d the

transfer 15 magnekbs1é 2l s anp! hedeLhaliel 0t 0peLd AMUIRONELLE transfer,

for cases in which a configuration s been prov SO t e force

conponent, ofcitrhanpeessel & Hehuesnatdes Pkl af8di UMe 3Rt Lhg. skave Jredi um
occurring in the rotational direction of = the conjoined body Is not ‘

constrained, dperaksahi gOWRHcLREEHNS KO HSMEERRt Pesp@tiNGestde and the
pressurized side, and the naster nedium and the sl'ave nedium form ng the

~conj oi ned5bogdysitannde friojerhesk ASnadi inbegrak dRive, medienahyca sagay,at e
magnetic transfer can be perfornmed, and as there'is no deformation of the

appar at us duengdoar bpehly iafifiepenat mnometie tdunabét i dan 1525 reheieed. | s

i mproved. Still further, if the substrate that supports the slave 38 3

April 2006 nedi um Bhdhdetiarst bate pletposi proniddibseds s mbthachaldet he

master nmedi um by use of a positioning nmechanism the operation for

mat chi ng t he 3EspereVakd ccenndripasimovedstxdm heht révwes feas pesithediwmnand: t he

- slave nedium can _be sinplified, and an accurate 5 magnetic transfer can be

~efficiently PErfFBrhegleBRSEERLPESEMISTIAN copeHEPRAWY RS tion matching

10 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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Figure 1 is a schematic drawing of a magnetic transfer apparatus according
to an.embodi nent of the present invention, Figure 2 is a sé ?9@5dramﬁng
of the conjoining apparatus 10 portion occurring in another enbodi nent of
the present invention, Figure 3 is a perspective view of the main portion

~of the transfel; gt ahg Qbe S ABARCLLE géé‘i‘ﬁo‘%{ i@%&ég%ﬁ £ Z{‘?afcgc%%ﬂi P {12

anot her enbodi nent of the present 1 nvention,

cross-secti onglspd:2WeQuR HOREOIJH B%hoARARLRR %eéﬁa%q@ﬁ,%ﬂéogepgéf ctive

view of the main portion of the transfer state of a magnetic transter

appar at us accgsdinB8ch fng Xak @é@g@@%&v@m&%@%si@ioh@eopﬁo%%ﬁmhé RysHdd on, 20
Figure 6 is an expl oded view of a conjoining apparatus, Figures 7A and 7B

are plan vi ewsedifurdBngl @8l kCaPé @Esling cAeMRes iRt & JMBSLES JFEdbbitate
respectively, according to still yet another enbodi nent according to the

present irventdpretic Ergusfe da®h Bepefsperdritue vee¥ophed Ne main portion of
the 25 transfer state of a magnetic transfer apparatus according to yet
anot her enbodi nent of theBpEBEePRSARNPEIDNOOF BEE DRAMINGS2006 Figure 9 is an
~expl oded view of the holder shown in Figure 8, Figure 10 is a draw ng
illustrating eccenFigereyl biet weenhendisl « eirteeringosi ta omgynef ik guamsfkl i s a
perspective view of the main portion of the transfer state of a magnetic
“transfer appéﬁgﬁqﬁ§ta§CQﬁqﬁqungoto an embodiment of the present invention,

Figure 2 is a schemétic 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 é 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
transfer state of a magnetic transfer apparatus according to
yet another embodiment of the present invention,
20 Figure 6 is an exploded view of a conjoining apparatus,
| Figures 7A and 7B are plan views of an elastic pressing
member and a master medium, respectively, according to still
yét 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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still yet another enbodi nent of the present invention, Figure 12 is a
cross-sectional view of a nmagnetic transfer apparatus in tﬁe"‘%r@jogﬁ ned
state, 10 Figure 13 is a schematic drawing of a nmeasuring mcroscope for
use in adjusting the position of the master medium Figure 14 is a

schemati c plan vi ew;Ql, @ Jrastef eggﬁ;s&ga Lol g @ﬁ@hslpéi%omit #18dLyst ment

of the position thereof, Figure 15 i1s a schematic plan view of a”master
mediumin 15gthe state subsequent to the adjustment of the position
thereof, Figure 16 is a cross-sectional view of the main part of an

enbodi ment of a nmagnguke 10 a8sd eradPR@ratiustRaL Oy kectheri £0N Bhppdest at e,
“Figure 17 is a plan view of a master nedi um according to 20 anot her

enbodi ment of thdhexqrrsepbsioyv@m, on, Figure 18 is a cross-sectional draw ng
of the main part of another enbodi nent of a nagnetic transfer apparatus
prior to#&he conjdiigedestlat e a pégspertliSei 6w 6€hMeRAMA TN PBOSSosat tinpal -
view of a magnetic 25 transfer apparatus inplenenting yet another magnetic
transfer nethothstoosdehg ¢0 & hegpeésent ramafent ppparilisl dccdrApngl t2006
Figure 20 is a plan view of the pressure base shown in Figure Figure 21,
is a cross-sethtildnaletvpantbér tdmboddinanparf Wie preagnetinvantdesfer appar at us
havi ng -anot her enbodi ment of a 5 pressing force transfer nechanism
according to-the pﬁ‘éggﬁ? 12 hyvemboss-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 té the adjhstment of the position thereof,

‘ Figure 15 is a schematic plan vieﬁ of a master medium in
15 the étate 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 rﬁaster fnedium accordiﬁg to

20 another embodiment of thé present invention,

Figure 18 is a cross-sectional drawing of the main part
éf 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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Figure 22 is a schematic drawing of the rotational base plate and the
pressing substrate, which are provided with a positioning

according to another enbodinent t of the 10 present invention, Figure 23
-is a plan view.of the master nmediumof Figure 22, and Figure 24 is a

schematic draw ng ofohbe 693l honel.0ase ol Ate.And the Aissslngsubst rate,

whi ch are provi ded w ositioning ani sm ‘accor
anot her enbodjgent of the present invention. DESCRI PTION OF THE PREFERRED .
EVMBODI MENTS reinafter, the preferred enbodi nents of the present ‘

invention will be- explalned ;W [ L& £ILNGE 191 LHRAllrachedh LG Jaaw Hgs.

Fig. 1 is a schemati¢ drawng of the magnetic transfer apparatus accordi ng

to an enbodi nentaplrtiBerPLESRIY bBYSALLOMaviRE JMBIAEE | SiJARTHR! c@pParat us
1 shown in Fig. I conprises: a |ower master fixing base 11 for supporting a

naster med UnpxbsShigC iobearsrahsFaansbBaM sm & &H9hg Y ARPPrRIMELS 25
that is provided with an upper pressing nenber 12 for pressing the sl ave

medi um 2, of ihicftibhe center position thereof is in 41 3 April 2006 the
posi tion matched state, having a magnetic recording portion for receiving
the transfer from FheurastiZensnedamnitiagarasing o dheasttertimedilubadet o
forma conjoined body; a conveyor 6, e which is provided with a plurality
of master fixitiiFebasdstid rrssfiog sghaentied |vhimbyhng pheviglag aliithyaof
master fixing bases '

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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to the transfer position; and a cleaning neans 7 for renoving foreign :
~.matter that becones adhered to the master nmedi um 3 supportégﬁpﬁzgxhastér
fixing base it. Further, the nmagnetic transfer apparatus 1 further
‘conprises a pressing neans (not 10 shown) for applying pressure to the

o s R YRR AL P e B L
conjolrLnin a al at Us. o. S I, | : n | ne
conj o1 g, appar LS, 5o AL, T st PeAl Ul gpostth st sndei vl

fixing bases é%u?r%skgﬁﬂméﬁﬁmi% E%?fSBE%?%Q&f@anéﬁeBo& 2 JTRShekyopes) um 3

is to be exchanged, the nmaster fixing base 11 as a whole is exchanged from

the conveyor &, fh ENR G1EAMN Ide%188D! &) rasteuPposief aBed 20,
rotati onal afﬁgi%igfg%§¥e at fhe céﬂier pogitioﬁ of a digﬁpshaped tabl e

13. The tapl e l3 s‘é%@f{t%fl% hiRa eRsherphirding yhasemddre s UBRAKY POsEs ons
15, and is noved between a transfer position, an exchange position, and a

cl eani ng posi¢d @RebyransalAatio@ndhon drdnte aneassn {mMpineahown)for Nemevihat the
nunber of support portions 25 15 provided on the conveyor 6 is not limted
to being of t#yedgnl featédnNchaddeofpsi 4dRONE The tbkeans tgr megdsn73pr ovi ded
at the aforenentioned cleaning position conprises an ultrasound washing
head 16 for dipgwirngdaihi gurakterr £igasy hisec i lhafubbbar agihamagngyic
ultrasonic vibrations, onto the surface of a mastér medium 3;. the

cl eaning 5 neamstepeppPpematuhd dueshenCOPSHEES0A BRESHEhESEss (et um

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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3 supported.in the master fixing base 11 that has been nmoved to the

cl eaning position, which directly precedes the transfer poéiﬁﬂ%ﬁpo%y t he
rotation of the conveyor 6, and thereby renoves the foreign nmatter
adhering to the surface of said master nedium 10 3. Note that the cleaning

e S o e e MR Sl

clean air burst onto t ce o ium 3. For cases in

whi ch the cl eaniAgng SoRfQ BBHLASs & WBl uPEPEESSha #sh DAy I de #x | PA
steam or dry air gl own onto the surface, etc., can be used to dry said

15 surface ofpitheFBsSteHuIBUUMNGR s, The AL S b Raden L i1t sashsic
shaped, and is provided wth an upper surface |l a, which has an outside

dianeter |argembraithanst hattotnd Rerfast e BB HB3ned N BpWRTe SUsdmary Of the
master medium 3 is supported by suction or the |ike on the center portion

20 of thi$ upremhssurpactorhs.theNclBgnSoiBog@dtebn bRethy Rk tpEessdingn
menber 12 is also disk shaped, and is provided with a | ower surface 12a,
whi ch is | argersuppatttieinuils desdeantieingbaskell stizate aedicean 2notdd s
upper pressing nenber 12 is novable in the upper and |ower directions,
i.e., the cortcatheariccaseparptsioniozs dhideionst W tdrecedpedthe bramefemst er
fixing base 11, and is provided so as to press the slave nedium?2 onto the
nmast er medi urRos3 t3oppdiy theeetation Périthacedrpyhéd Bsuiyhe IR eirTIveNot e
that a sheet-form elastic elenent can be attached to the | ower surface 12a
of the upperthsr B3 HRhber adbering toHd s puvErtReal fdtd RafF Fe™pi 8% ed
via this_ elastic elepent. 5 Fyrther, a rotatiopal axis tion, llb '
‘rotati one}ﬁ 33 Note that the clieangné means can BE 4 Aeand Thak Blowsb aannd _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 performed as a wet process, an IPA ligquid, an IPA steam, or

dry air blown onto the surface, etc., can be used to dry said

15  surface of 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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axis portion 12b are provided protruding fromthe bottomsurface of the
master fixing base 11 and the upper surface of the upper p?éﬁglﬁgoﬁenber
12, respectively. This nmaster fixing base 11 and upper pressing nenber 12
are rotated integrally by a rotation 10 nechani sm (not shown) during

magnetic transfey rolhea ESSRIRGATEEES {HHewiRBWMotS tHalVhdeHedt b1
pressure cylinder, and the distal end of the pressure rod thereof applies

a predet er m nad eSS It088n e hPheadHRs sbnthdreober shzratetim of€orijeoi ni ng
apparatus 5. Note that because the conjoining 15 apparatus 5 is rotated

whi | e in the G@eroppesk SiahenbéNna 2pr esstihe sisramhddido 2acin bk phessed
rotational axis portion 12b of the pressing nenber 12. When the magnetic
transfer opendtd ahisSel@sbic pareienned, initial direct current

magneti zation of the slave nediumis 20 perforned in advance in the planar
"track diréction, iHutbieecaserofaplandr aréspaitign dibiand kerpbpaprorilcul ar
direction, in the case of perpendicular recording. This slave nmedium 2,

whi ch has bestisspdyteicreti?l e rerroviided airofagheny £apindie hatinmsghtasht o

cl ose contact with the master nedium 3 to forma conjoi ned body, 25 and a
transfer magridt thefnadtey §ixppl bagetHepBfio-lh WPREY FYEECRINE tBﬁp‘é%ﬁ’% t hat
in which the initial direct current nagnetlz%%Lon 44 3 Apri.l S been

applied, or iRFAIFE GePPBIRE firarcaPrett Yo, (6 pefForHh ﬁénﬁa ﬁ%?
HERERRE S ERE S A T R RGN S
. recor di nqopornageic rclm'a netl oan?yg{h):n?& n?an;%ecll. bQLQnsfer. |
| 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 casAe
of planar recérding, 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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faces thereof, is enployed as the slave nedium 2. The magne%i c ..recording
portion thereof is either a magnetic recording |ayer that é&’“ﬂ)@ﬁ% coat ed
onto the surface thereof, or a magnetic recording |layer of thin netallic
filmforned on the surface 10 thereof. The master medium 3 is forned as a

di scoi d shape,fd 8ER apak daMeleth e JbisedBueh r RGiceR: 3n§ QPP SES A
pliable magnetic |ayer that has been fornmed over a mcro uneven pattern

formed on thesWabace: Oftaamustrate; this surface becones the transfer 15
data bearing surface on which the transfer pattern that is to be brought

into close contach dskhsidied et iROrseiiaeg mddivhesud aya adi ekl has
been fornmed. The face of the master nedium 3 opposite this transfer, data
bearing face d sighppens eey aild-fielenassey di xiheglhase driovi2i@dAwsyhtdetic
resin, a ceramic material, an alloy, alumnum glass, quartz, silicon,

ni ckel , o t hednickéci sewsetlirtop pbotirthéa rsagrstiat bapérit lvey wast er agdi um
The uneven pattern can be forned by use of a stanping nethod or the like.
The pliabl e nfgest toerdafer si enfloyesdasfthe sdgnetiestimnt &r The byIustdcof a
vacuum fil m 25 form ng neans such as a vacuum deposition nethod, a
sputtering nrEdeedingrpdwiopl bherenf ABthiddieror HRPNE LiEt BRCPIE TN YA hod,
45 3 April 2006 etc. A substantially identical tg e of master nediumis
used in bot Fhfitahar PerRdrAat¢aratpeterirEarsr g%’é‘?ﬂfdi g, 31 HRETESe, for
exanple, in which planar recaording is to , be .perforned, t magnetic field
appl yi ng appa’?eéﬁoﬁggf’ﬂofa Foif) tthf B‘Ft%]p]p]ﬁ/ifr’rgmaf?f%% St Qﬁ’&gﬁgffﬁc‘?i el d or

an initigh magnetle.
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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‘field conprises a ring shaped el ectromagnetic head di sposed_on _both the
upper and | ower sides of the conjoined body, that applies a AnH 499%
magnetic field generated parallel to the track direction in the sane
direction fromboth the upper and | ower 10 sides. The nagnetic field

2pplYing apparatus oaflelao, he puauh e, S9.8° oFOheatof Sk 1Thesermanet | ¢

field applyi ng appara can rovi only one side of the conjoined

body, or can , peqa,PE FROCNI JRGARL ARPAUAIRIREAYAHELAT AN SIdes of he

conj oi ned bod?. r, the nmagnetic fie appl yi ng apparatus 15 used for

cases in which perpgndicular sfhecOr4iNg,i $ntvhike plehberf@heaRgCO8PEd Se
el ectromagnet's or permanent magnets of different polarities disposed in

the upper and,d puefosh&leStRE malhet cOmi el Rilp13RRIrAipirabusr aspechome) v,
wherein the transfer nmagnetic field is generated in the perpendicular

diVECti(3n5ancké¥)a§99kiﬁg-a|t&ahbﬁefEMﬁ@abk@cffféIhidi appiiied sgambigagtict o
only a portion of the surface, either the conjoining apparatus 5 or the
magnetic fielfidis cotptced @ perd ehapédelrrynenagneirianbbed digpossd ehe
entirety of the surface. As shown in Fig. 2, the magnetic transfer
apparatus 1 Gsith 2% bepar evildedewistidea ofl dent oy imasbSnt theapPahas er
position thereof, that is, as a portion of the conjoining apparatus 5, 46
3 April 2006 ¥ drragsfipechaoeetive figdteyenmiditah Baralict| vurfiltty tFA6&ess
directly preceding the performance of the magnetic transfer. Further, the
mast er medi urfiFesiiopele| e sandi digatyoar FET IR hEet BP0 at °YRe

transter 1%03istjid%g'. T5heT:L]aegr%teiaén%ine%drraepaprlsyi%gsa%%\qﬂaitr&chia% a soclgg‘%g:i:l):\sne.aegn
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 perpend;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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ul trasound washi ng head 17 disposed in the vicinity of the _trapsfer -
position and so as to be novable toward and away from the é&ﬂ%?ﬂ%}g
apparatus 5. The ultrasound washing head 17, in the same nanner as

descri bed above, is a washing head that blows 10 a liquid or a gas that has

been agi t at ed, by WL ASO G hDLALI QU Lun e fe 03300 1, EBLe 103 - LLOYP, 20

ion wind (de- cléanair onto t ace that is to be

cl eaned. Then, the. ul SO Lngs head 51 AOVED, Qver, Fllerhast er
e%lng E%%t%%ﬁwtgaggrfggter fnlilaénr?glgg%/e 11 and perforns 15

medi um 3 whipcecls supp

the cl eani ng qpef {@p%@%%f?;&,an% Lecd e UPPEEL 1 £864 NTCABIRSEhedZof S 1N

the open state, after Is wthdrawn to the standby position.

Further, the "’ﬁé e medhup 2 AN dienc! eaned directly preceding the
conjoi nment thereof wth the master. nmedium 3. The 20 cleaning of the

sl ave medisgum 2 can $ge perdL1iM8ImbYnt e Sam Gheapy Ny reapsi8eusad for
cleaning the master nedium 3, or by a different cleaning neans. The

magnet i ¢ transfiafasappar aksisidg iheadn 1appaspossd fior thpeviormitng cef trhgneti c
transfer fromthe sane nmaster nedium3 25 to a plurality of slave nedi uns
2; wherein fitsinsfempsseridedhdnd asstpdse ticvabile drrdragdppod teatyi Aremch of -
a plurality of master 47 3 April 2006 fixing bases 11, and this plurality
of - master fi xilmgcbagesnirg appasetus fit.oThe corveaponng. waphdng beddrid béi ng
noved to the transfer position, the nmaster medium 3 supported in_ the
mast er fi xi ngthehasee mpnhsroicdneer¥yed RECEE edifi fyafRing Pradafhad Pigry
master 5 nedium 3 has been cl eaned by the cleani ng nmeans ., 8, .tbhe mast er
1 a liquidor a gas that has been agitated by Ultrasonicvibrations,
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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- fixing base 11 in which said naster medium 3 is supported is noved to the
transfer position by the rotation of the conveyor 6, and a$ AF 206 cent er
position of a slave nedium 2, which has been initially magneti zed in the
pl anar direction or in the 10 perpendicular direction, is aligned while the

~pressing nember 12 is in _the open stat i h is s
sai d pressiﬁ@xﬁﬁﬁb%?m%QJ&ndaFﬁgﬁgﬁgPgﬁgﬁrggéghggé'gég, ﬁﬁ%mgsggégﬁgratlng

menber 12 of ‘the conjoining means 5 is ed dth t I X
11 gnfl the ngﬁ%ﬁ’t i‘r’é%‘i’&lr)ﬁ%“vﬁ&rt eT_E eﬁ%ﬁ? %\lm%&f?vsgé%gon?eofﬁéé uﬁge:)aze
predet erm ned pressure t he pressure _ applying. . i

5 Show T ERgEIST o SRR MBS IS B S0

medi um [ i a . r ecedi ai i Ol t. of j i

and siave | mid2. Y20 RERE PR RRgRer L T bl S A meare T fmde. 1o

appr oach the pper, and | QUey S1Os. Pyt DR CONLAININACERANS, Sheafldsees
pplred, lilet

transfer gnetic fie iI's app e conjoined body 1is rotated,

in the direction supsianti ali v:0RROSkI® dtles RewRingN: LheugBittal Tmgnet i c

field was app o transter and record 25 the nmagnetic pattern

corr espondi ng, 4.0 it Bg dHARSHES FOALBE B oh HyTRAeOFot A JTRSE etharediaydr t 0 the
magnetic recording portion 48 3 ril 2006 of the slave nedium 2. The

transfer magngt haafdmled appldedenhessitionmagnetilavetuahsie?, ivhipsr fior med s
.absorbed by the pattern of the protrusion portions formed by the pliable
VT?REtS : ;V,,léody:e@‘n tihethal Iansfgretpattiein O tdlanmas téremetvrum:3 igokei ned
10 perpendicular direction, is aligned while the pressing menxber"
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
fixiné 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
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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~medium 2, and as a result: in the case of planar recording, the initial
“magnetization of this portion is not inverted, whereas the 3 006
magneti zation of the other portions is inverted; in the case of

per pendi cul ar recording, the initial 10 nagnetization of this portion is
~inverted, wheseag,d ReaiBi héd@um Magneti zati on of the other portions is not
inverted, and the nagnetic data corresponding to the transfer pattern

formed on the nmastge FRghsHaS ragnktanst es1edppindenecétiatheomathet 5¢ ave
medi um 2. 15 Then, when nagnetic transfer has been perforned a ,

pr edet er mi nedcAHHEFRE @b péABSzmaand saBbkbregllay ithe pachems of ahei gn natter
becom ng adhered to the surface of the master nedium 3 or slave nedium 2,
or transfer defdtrenenesooridrtefbiked octhe Rl itaheé ecoaretce bsdy otfatlesl and a
new master fixing base 20 11, having just been cleaned, is noved to the
transfer Hositiomferapdttben dthehrertstagretdiont Banehpeinad ydthoph@dE i n
continuation in the sane manner as described above. The master fixing base
11 that has beshiwo@edrid ema tresulkanst sheposia pérekamnarheeaeztHdlyy Po3iti on
is renoved according 25 to its state fromthe conveyor 6 and exchanged.
Wien the exchigHge dlsmpareioriatdont pk thdstRPrEich A§ MlsdnTerteda RAEFRS | s
renmoved 49 3 April 2006 fromthe conveyor 6, and a naster fixin Ea e 11
supporting a tifew ridfdr mageRtiRaticos g&t TRt EIST. PROFLRT 1 F &'nvgé B in

whi ch a naster dium 3 can be reused after being, cl eaned. by the cleaning
‘nmeans 7, the Jékct@nﬁgsﬁsoﬁo?e%”fd&rcﬁga?c ESEUr ey, tg‘% STt er fixing
bases 11 1tohat have .heen

magnetization of this portion is inverted, whereas the initial
magnetization of the other portions is not’inverted, and the
magnetic data corresponding 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 standﬁy 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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removed fromthe conveyor 6, the master nediuns 3 supported in _each of
sai d renoved nmaster fixing bases 11 can be cl eaned by use ® P§'§@§%rately
provi ded ‘cl eani ng apparatus. This cleaning apparatus may be provided
instead of the cleaning nmeans 7, or 10 they can be provided so that both

f | h t d | d by this cl
means by, 1 o ”%&gﬁsfsg?%%%%iu%ﬁﬁ% FhrofHhuSaerer Ly reste B ribg
t hi h tub 40 t th t, t
i xing ﬁai"'é‘i w”ms“% 5 ethipg P SRS Su.uqr'%hetrﬁ'ﬁ# L
vi brations frqgf}a an ey frasqynd c%%ag@ reSé&’f? %% tee% ?a”%téa%lry glpered to

t he surface naster medi um rna qurd

washi ng by a 1é¥H1 gtggheaa$ 19@pgxgﬁg§§%?§gdg¥hggg§ Qﬁé V|brat|ons from

an ul trasoun i'ng d, an atnos ing ul't rasound

vi brationg 20 fromEﬁPtHéfraaSé)‘t%dmggégr ALl 18 chean ntgqaq:mla%' Bged glide
head, an ultrasound wash performed after a giide cleaning is carried out,

an inci ner at i RghoARaNs Bym tdhe Ebgd y Mt t etk @@ MaKGIEES suppRieddi Pl asm
cl eaning, or the like can be enployed. Note that the slave nmedi.um 2 can be

supported ineadhobiesai@rhedshavtyr adihbebséey e inedh B Z21eanebepgl eaned
together with said holder iin the process preceding the nagnetic transfer.
50 3 April 208& Af@osehagn tted vt reocitedent eanbadeppatatishe Tioiweyesnbng s
provided with a plurality of master fixing bases 11, each of which

det er mi nes ar@pagiebtai may thee ppovidéednnsfteadnasti@re wedanimg Jeamspdr ted
therein; the master nediumis sequentially cleaned 5 by a cl eaning neans 7
and a cl dfni tgereans Be mFrVifsdedot bhapdooth perform cleaning.

'I-‘he master mediums 3 can be cleaned by this cleaning means
by, for eﬁample, 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 maéter 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 froman ul-trasound head, a glide cleaning employing 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 sléve medium 2 can be supported in a holder

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

said holder in the process preceding the magnetic transfer.
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transfer position, in which the magnetic transfer is then gerfprned; _
wherei n, because the nmaster nmedium 3 is exchanged along w ﬁﬂF%QOW%gnetic
transfer master fixing base 11, exchanging the nmaster nediuns 3 is easy,
and the operational 10 efficiency thereof is high, whereby an inprovenent
in production efficiengﬁﬁis obt ai ned, and the occurrence of transfer

“deficiencies can b&SHPEGENT & Byret RETEFREMIRYGFePhe MR I VeNRE| ?m’rbS

i di at el i or, th f f. th ti tr fer, i

e oo orane e P RS T S e TS e dpasemincpathagh 19,
cases in mhicqlind ster medium_3 .S wa Qed to ethegfmﬁth t he st er

i ng medi UL OSHOPREI CRE RHHEISF Boe PRE-6peY &th BN S '&rt PEREHEy can
be i ~ d . di i £. t-h

T o O ot e TTORRRE bR IS AL RIITLLS IOk hOIDYEHLEOMANE TR )

Next, anogherblp@éggjaggmg FEEAL0Y NG, 4 g Ef@a%rpirr;[%ﬁg@%%? L&gg??irg{{re\ﬁ kb 8%

expl ai ned. Fid. IS a perspective view o a magnetic

transfer appafalitseNpbBet i EANSiEhinishatRe AREMA: BTt FOn S QW KRB
enbodi ment. Fig. 4 is cross-sectional view of” the conjoining apparatus

accordi ng to pAEdritedsUrherd i gmpedianent +hNalss thhahe8A6h IriaWeRghhsgey nodel
drawi ng, and the actual dinensions of each of the portions shown therein

51 3 April 2006&ny eieh ahdind@icdilc tabhofed hestRgNELkInd nanss an, appar at us
.20 shown in Fig. 3 conprises: a |lower-side chanber 31 and an upper-side
chanmber 32; exahemigdhpi hige appereat ued2bnprdvisdedsw tdndrtiel agkbiretbregtent 5
24 di sposed on the inner portion thereof, as shown in Fig. 4,

_ _ 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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- for conjoining a slave medium 23 and a master nedium 23 of which the
center positions thereof are in the position matched state;3 ARtih2¥si ng
means 26 for applying pressure to the conjoining nmeans 25; a deconpressing
means 27 (refer to Fig. 4) for renoving air 10 fromthe interior of the
conj oi ni ng nmeans 25 and deconpressing the inner portion thereof; and a :
magnetic fiel¥Fapf v Agffappar ataido28 for applying a magnetic field while
rotating the conjoining apparatus 25. The degree of vacuum_ which is
provi ded by the dé&BnpreRetify treanse@PRARERLS 2ReSkONH] dinFhg- appar atus 15
25, and the pressuyre on the slave nmedium 22 and the master medi um_ 23,
which is profUBFBYSEhd HPEesisigenthmebess 31lapadedR (PRMSLER| glpnber
i ndependent |y, The | ower .chanber 31 of _the gonj.oi ning neans 25 js disk
shaped, and his & ‘a‘?%q(ojﬁ?‘é‘ﬁeapﬂ?)%“ss%?fpfé’é’lﬁg Y gPsejl""a'srtd‘é’r“*‘:L“'ZE‘?"’cthan t he
outer diarneteyg, of the Test rhemggli um 23; ower_ surfac

€

.the_| f t t
medi um 23 s SUPPSFPEd o t AP 5?f’f’§f‘r‘%’fe°fﬂhf’1§ %’gflgugf%gg%i; by

suction or thel Lies, T0e, IRROr BNAIBST 232,05 a3k 2NARRGy 20038 4 di sk

shaped | ower sur i's Targer than the outer dianmetéer 0 he

slave medi umJg; c@n%aeg}bsh@;-Lélpgreﬁgrs%ﬁ%%cjzfiltg si%&ohgnﬁéh%%h@gaéeq this

| oner surface 32a, and the slave nedium 2 supported on the [ower

surface of 52 grdWeidg BOHKs bhIDrIfAL 1 8hRRI s8LaTH hLLEITRIMN 124 meHAG UPPEr

~ chanber ‘32 is " novable in the vertical direction so as to be séparated and
- brought i nt o 2pnhaddcatipirlsthgg lnwae Thawbeer Ib ragd 4)SFoF QendedngSAras to

press the slave nedium 22 onto the master medium 23 5 to forma conj oi ned
body. Notl® t hatont hige siraeeipedd Lith22c@aivialiag 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 sheét

- 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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- 31b is provided on the outer circunference of the |ower chadipet

be set above the master nedium 23. An upwardly protruding flange‘gartion
2806 and a

downwardly protruding flange portion 32b is provided on the outer 10

ci rcunference of the upper chanber 32. The dianmeter of the outer
circunferentia#,surfaCe of the flange ortion 32h of the upper chanmber 32
is smaller thiRt?FSfitarBeR?d GLashds ente 2l o (M MEREF afhatheace dF t he.

flange portion 31b of, the | ower, chanber 31, and the flange portion _32b of
thg1 gppgr cha%%%b]f& ]fstg? ﬁ?ﬁ%?@d%ggeﬁgl?% He F5nder {“E'?lb? ?’pﬁt@dt ABdi nner
circunferenc Si of .the flange. .poriiaon 31b of .the_] ower, chanber .3 t he
Cize v ol ati o Butiantb Rente R OB Ehe Mnge Hhiiotnal cAR oL PBUSHAEH)

Furt her, , i is an.ord is.installed roung, t he
ut er i rcunt S ehbe R RS Flarge SoPErbi i c; eSSt Baoe: 32,

and when te PPRYenCDAMGH 172y bdalP R o OHEL dneldiE MR G13TREN Hgot I S

r
seal elenent 33 slidably“contacts e i Aner Ci rcunference sartace of the

flange portiOfe 3dd: Qfbovkhenk ONRI+ LhaRACLNM 343 . Serving to seal off the
surfaces in the direction substantially parallel to that of the contact

and 25 separation agi (gRd+ONSpbhtu @Akl ShdLPoir®Bdn IMLESP-RALRRLL Al |y
sealing the space within the interior of both the 53 3 April 2006 | ower
chanmber 31 anthdeuuppesrirehnrdeincdor The 198al @lagpent3133andcalorhsardey

installed o the | ower chanber 31. The upper chanber 32 and the |ower
chanber 31 arergrmndiced flssgaspdrribe ABwald eravidkd ahorlesreniteened axi al
direction when 5 in the state wherein the interior portion of said upper
chanmber 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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32 and lower portion 31 is hernetically sealed by the seal elenent 33.
Further, the hernetically sealed state is ensured even if BHPHEYht of

t he conj oi ned body forned by the master nmedium 23 and the slave medi um 22
changes due to a change in the t hi ckness 10 of the elastic el enent 24.

Rotational axg é%h%ﬂﬁe?% Tthe dyg%%%dcﬂé%éf'djzn%ﬁéo&?%%f @‘ieRt%EQﬁa e

surface of the ower anber sur frace

'32. This Iomeg Qﬁﬂ%ﬁ5e3}n§ﬂﬁl%gp%rtﬁgaﬂgﬁ%%c§%mﬁég annected to a

rotati onal ani sm and r ot at t hereb as an integral unit. Further,

an air expel | ' ng owhL&j p%l%l@imﬂe‘l%éj%%%”&%ee%éhé‘ﬂ chIRBES 33 2.l SpPB¢Rth at

position nore inward than the tlange portion 31b 1n the radlal direction,

and rore out efo HRaP: IREmc PRSI S nTBlE WRZ3meRLt Hed adkial @i feRGtib@Nund the
upper surface 20 31la. An air channel 27b connected to this air expelling

outlet 2% im kaenadhtd hefethent oM rGhanhar: i3k, o ARA 188 % ! enthiser
exterior through the rotational axis portion 31lc, where it connects to a

- vacuum punp (3ménshewsy porByoh Be iexpinns tdka0llyaiehlebp vt tHeSs SeC onptiassi ng
means 27, the hernetically seal ed space 25 fornmed by the upper chanber 32
and the | ower3thambéehes]l tden hbemecord ol sedltd stateedeterarmededeyrise of
vacuum of 50-100 Pa. 54 3 April 2006 As shown in Fig. 3, the pressing neans
26 i s provi deghenibiehghl pf edwurcioni ngreg| hoiefo3nedalny tttive mdisseal metidimof t he
push rod - 35 thereof applies a predeterm ned pressure load to the upper

chanber 32 of2% #Rrd EbAjSARHP My ddppLlathiaN 5. didt e atHEnIBddatie thickress

con10|n|q% apparatus_25 is rotated mhlle inthe state in
_ of the elastic element 24,

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.
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whi ch pressure is being applied thereto, the rotational axis portion 32c
of the. upper chanber portion 32 is provided with a recei vi3nAgP Rer 36 so-
~as to facilitate the operational effect of the applied pressure. The
control of the degree of vacuum 10 pressure is nmade i ndependent and is

.controlled to the timal .val.ue so,that the pressure fromthj ressure
appl yi ng means 269%%1&?}'%%“?1%531 ttitnﬁgprce&ﬁlBBrW%e}ﬂs g?e‘sssBF‘éVJoczefcgﬁéWt he
master " nediu ‘ .t he sal.ve medi pym_22.. .0f 0.01-49 1-5000qgf/ cn?
When a magnet Jlg]c?%fé rs%%g% Eé?g SYHGh 3rgée4rj'f g ée%ll}e gﬁsi‘qﬁilt?%ﬁa\vocfr{gh d’r?g't F‘g‘;ti on)
of the sl ave i j ; r t] he .sl av diumz22 in
t he pl anar vtrg%%h%irpﬁégt%%%ﬂf%g %C s%%éﬁoerﬁ\%ﬁlsc%%%sa%rfr lr%ggog%incﬁlée 'SPT0 be

per f or med, anéhérmoérh%_zpswﬁwi&%[g%&n%% f{%ﬂ&%@h@r 2825/5¢d %dq‘%l}im%gg&se

perpendi cular recording is to bée per hi's sl ave nedi I'S then

20 conj oi red ¥hd hedrfie i RBSY efpdmGicud 28, 1 andracbbapii ef (manel i field is
applied in the direction substantially the opposite of that in which the

Cinitial magneyhzat ipgesbase bBebdiekl apPEihd tQerkbBol Nenderpandicth abxis
direction to performthe nmagnetic transfer. 25 A disk shaped recording-
medi um such asomztikar d2di 8K tite appbl-eshdhie dipslkthami By s @Redea wegor di ng
portion (a magnetic 55 3 April 2006 | ayer) forned on one or both surfaces
t hereof is empleyedvisy hhsbsel §éesareditont22i 1 itkeentignepetat batrldeAgeqOrti on

consists of a magnetic recording |ayer that has been coated onto the
surface ther edff ther apphigrhatiesspeeor hagdnayel of tie dewmtesl bifcvadudn | m -

for med on t he surface thereof.
0 pressure is made independent and is controlled to the optimal

value so that the pressure from this pressure applying means
26 produces a resultiﬁg conjoinment pressure between the master
medium 23 and the salve medium 22 0f 0.01-49 N/cm? (1-5000g£/cn?) .
When a magnétic transfer is to be performéd, 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 berperformed, and in the
perpendicular direction for casés in which a perpendicular
recording is to be performed} This slave mediﬁm 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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A di sk shaped nmedium fornmed of a hard material is enployed _as { mast er

medi um 23. This master nmedi um 23 conprises a pliable nagnetsi’%p‘}lg@@? t hat

~ has been coated over a micro uneven pattern formed on the surface of a .
substrate; this surface becones the 10 transfer data bearing surface on

e Tenordi naTetEh BEhENoh Bl oS phln S b et de 28R TORE Fae o
t he mast er i jte,th tansfer data bearing.face is.the
e oot Chni e WL GRRGRK £ | M WLARSLEL AALBaRRG B LA B0k s

31. A synt hEtc-Bf d %ﬂet@ccﬁé?ﬂ%ﬁlr}%ggﬁggl rh &0 1?5!3 %ena%gﬂerw@ntoglcﬁés’

quartz, silicon, nickel, or s used to formt substrate of the

mast er medi Uny23ra ENERUREYEN oPA LSRN CAN RE - OKRY D otfsendlqa; P@téif‘{@i ng

method or the |ike. The pliable 20 magnetic layer 15 forne a magnetic

material by usElWircdmé@CBHM he | ANEL -EOERL A, f/EANS Such as a vacuum
deposition nethod, a sputtering nethod, an ion plating nethod, or by a

metal plating nethodhisiebBapdy aulstmFoirabhlosd dentiic tdipe of «RPSéesa medi um
is used in both planar recordi ng and perpendi cul ar recordi ng. 25 The
-elastic el enead tRd mizs tEpmeEdual3amhdlsastste nmddnmat 3 cofp sdisskpshafe; i s
supported on the upper chanber 32, and 56 3 April 2006 connects to and
presses agai msgneid chhakes thbbdes(bppercostefiaoa)r aoficdrbeursdvarepatdenmm 22.

As to the elastic material used to formthe elastic elenment 24, a silicon
rubber, a poliiechanethaulsheface @If puphiateatghbberis susipte deiconesridisber,

Teflon (registered 5 trademark) rubber, viton rubber or other conmon
r ubber , g transfer data bearing surface on which the transfer pattern that

15

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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f oam resin such as spohge rubber or the like can be used therefgr. For
cases in which planar recording is to be perforned, the mggé‘ﬂ? 200% q

appl yi ng apparatus 28 for applying an initial magnetic field and a
transfer magnetic field corrp(rjl sesb I(r)]rt th exarrpiﬁiﬁEjl ?O&;Pgsfgggegf he

el ectromagneti c_hea i sposed on both the upper _ _
conj oi ned bod)fofB’PSﬁ;gﬁg& ?&‘fﬂre‘%ﬁ%f‘%ﬂ%‘?t Wz%ﬁczﬁjfgggﬁ(i?ﬁe:‘xi@f@lm I ng |h25
the radial dir ion. .of the s|lave nediuym 22, a hi cl _
ity é)%a }lé%gll:aggl%ic{] éflterAShjélad' reilqili?cai’miwtﬁﬁgﬁls?r;eegezfié;fgsﬁgolnn
15 the directi ral.lel. to rack . di : tic
from both the tﬁ%pég?asgﬁg ﬁlc‘?\ﬁl@tnt;rs%eq?ei S&f FHR r&%me?{ Cﬁe??llej?{jffi.t:??prﬁ’?ﬂeﬂgé;glr ggs
apparatus 25 is e, tran r.

tﬁg entire surf ggggg%%tjh%%gﬁgwl’%dﬁﬁ lflﬂeaﬂ‘éﬁ?% #&fggfz‘sgﬁ%{h‘ﬁtﬁoeﬁfs The
magnetic fsel d-aaphysng L@paeans; GRRLaLS9 rovi |
rot at abl e. Thernzgngt]iac le? d alpfﬁ yi n}gé rrgagé qregggg?gg%aﬂgbecr r:gﬁ(?ﬁ?anggnet
only one sidefogh rhencRKLA N | M Qh i )

appzlr atus di spgsed _onnon_e or b%'(?nhgaagﬁg%s o?rtﬁg conj ol hi NG~ -appar ?85 25.d25
Further, for cases Bdr whk&d i m&egrpi&wxa&ee&@@mq 13 58 1l %pé?:‘%o%&é?r red,
the magnetic field applying apparatus 28 57 3 April 2006 cormprises . :
el ect romagnet shemapeemhnent qegpeysnlappathenent fdloéﬁﬁj%i@sagli%@%ggl in
the upper and |ower si o!es of the conj ol ning appar f’;.lt us , r.espe_ctl vely,
wherein the tmamsdighc fimgretnd # iteladsifer graptatied £i 818 NeomeF RRRJI Qgga_r :
direction-and 5 applied. If the magnetic field _appl yi ng apparatus 28 is o

t he 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
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type that ap.plieé a magnetic field to only a portion of the surlface, the
conj oi ni ng apparatus 5 or the magnetic field is noved to pérf’mﬁ %g
magnetic transfer across the entirety of the surface. 10 The magnetic
transfer apparatus 20. is an apparatus for perf]?rrr: ng a mdagnetl gztr?_nsfer_
fromthe same _master nmedium?23 to a plurality of slave uns . first,
the positions®ofriH&E™® ﬁggfgfoﬁ%‘??ﬁﬁ 23 Bﬁﬂm?%%“telnfgflﬁﬁseggréﬁf?ﬁﬁr e32 s
mat ched and rt.ed i;n _the | ower,.chanber 31, and the. er amber ,
respect | \r/]el Y ﬁ?ﬁ%%tl\ﬁrﬁ Idéspﬁ_%e%p:lbnerth@?g%%f %%‘;1 ﬁ'efPﬁl‘g‘ggéif :t@rs‘?grrgre;t i:)%n
are in the op n e ere, . - a

t her ebet ween, gghiﬁlg{/lglgnég%ﬁ’%gﬁs, j\ﬁl %ﬁg%gggl‘ﬁeeeyﬁ g&%f%%:?_ef(}mt otrgrrl'.s' ﬁFt! al
magnet i zat i ongidhdihe @k@ﬂ%}segeﬁ@g%e%igrtﬂ&p%&se%r&%%q' G gedion 10

advance, is 20 positioned eln the center: itron hereof 1S matched and

set; afters whigghn the Rrassl RUGHEANS 46118l M6 Qﬁ?af UBPRefs oEhalber 32
is nmoved towar-%mtlhe | ower cha%ber 31. The?]ﬁgtyée%sea 3%?1ﬁlof .theS Spper -

chanber 32 Sli;ﬂaekﬂt)haﬁ:oﬁ%;)?@i@s%br%gin@@@& Eiéfd—”’@‘oeb%@%ea%ﬁﬁccﬁl ek the flange
portion 31b of 25 the ange portion 31, whereby the space in the interior

bet ween t he chanheres 3heaneh i dielgdibpgatiendresber thBdhaiiadl Ardeifei sl ave
58 3 April 2006 medium 22 is hernetically seal ed. Before the slave nmedi um
22 and the rmestet toepkuin2B theendgndthe pressfet zedostatles dt@rety of
deconpressi ng neans 27 expels air fromthe hernetically sealed space so as
to depressuritZe sairdagpace, and after a predeternined 5 degree of vacuum

has been %bt ained in the interior of said
1 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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hermetically seal ed space, the upper chanmber is further red 58 rds
the | ower chanber. Pressure is applied by the pressing rre 2 e back -
surface of the slave medium 22 is pressed against by the el astl c el enment

24, and the slave nedium 22 and 10 the nmaster medi um 23 are conjoi ned under

a predetern ngdy; &PPi;Rl ﬂ@r@%@?@éﬁﬁﬁfaazgf@d (e d ﬁ%@ﬁagga\;eo% gﬁgggt i c

field applying apparatuses are e to approac | ower

faces of theag@niQl KakgNeARS: GP 22 Rdeas LT A0ST egg%qq%acséa@ dt'h
applied, while the conjoining apparatus 25 I's belng rotated,

direction SUb&é@é}ﬁﬂ@slsKngnﬁeé}%OQ$'é>§3élfs Lpatedon whi Cﬂ%rm&ﬁ?céﬂ§ s@!aled

magneti zation was applie wher eby the nagnhetic pattern corrésponding to

the transfer ppiders aeftd heprasheli zeMRAidlspL i snd habst argadicandykgegr ded
on the magnetic recording 20 portion of the sl ave nedium 22. The transfer

magneti c fi el dequppd ioFd vabaomtihes mR@Mebbeaikd @SS @hel Snperi®F md siagqabsor bed
by the pattern of the protrusion portions forned by the pliable magnetic
body of the hemmsfienlpatdeailrdorparpst ehe nipdenmiZnten i fadtneét hoskaye

medi um 25 22, and as a result: in the case of planar recording, the initial
magnet i zat i ont@fands shedravegnchaniot. Preestsd iswhpp sl byetEO pBedping 2006
initial magnetization of the other portions is inverted; in the case of
per pendi cul armgaordir n§he tlprek murifake nagride #dEivenmefiug H igopreoned s
inverted, whereas the initial nagnetization of the other portions is not

i nverted, anoa‘?taﬁ'é’sﬁaﬁ-‘ﬁetthec eélé?*él% cdsreasptthdieRg e tHaver Bed¥ur 28a2Rer n

formed on t he_.naster
q_ the master meé&um 23 are conjeined 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
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23 is transferred and recorded on the slave nedium?22. Acc rdlqg @ﬁbthe
current enbodi ment,: because the | ower chanber 31 and the ug 32
are first brought together and the interior portion therebetween
hernmetically sealed, and 10 the interior portion thereof is then

d d.t det dd d th

xpel e hdr e T 1S FRUE R HoF ety grf‘éﬁ“&”‘ﬁ%&%eﬁvér?%?”é?ﬂwaé ch a
det d d dent | v.

Paster  mdi o 55 B4 %%r&erad%&%% RSBRe P 88 RT AT O BR e Pt e

and sl ave ”EQhHEF%BfEHQS133859%%%dbywh&8Q%PkHéQﬁuﬁﬂ Qwﬁﬁﬁg%ﬁ %ﬁQO Lansfer

medi um at an opti ree vaduum an pressure

def cl encl es L1RCCORRRMYL NG fRNLAChoel heland, e%nﬁaehé)%ef;f Rent 8gtsmd a

favorabl e magnetic transfer can be perforne et anot
enbodi menk a%r@'sﬁ@n@in%h@ tmtee&%@]tsfewpé%@tewfo%leao%ec@rﬁé@a&eﬂedfmg 51s
a perspective view of e main portion of a nmagnetic transfer apparatus in
the transfer 23tiat eragsesAidiy aha 28cerddidiERLcOE150e @sanb2i nvent i on.
Fig; 6 is an exploded perspective view of a conjoining apparatus, 25 and
Fig. 7 is a plan vhevowdirantel asd icirReasSeiithdipRber, : anskansdmeabel owadi um
accordi ng an enbodi nent of the present invention. 60 3 April 2006 Note that
each of sai d cieabengdl esdathodepedr avamtgsr BAeatdif¢kaessrouahd dboderheact ual
di mensi ons of the portions shown therein are of a different ratio. The
magnet i ¢ trafgsfethappiesios Motdnovikhdnebiityees B roetprates sealkdwemd
pressure_contact nmenber 48 and an upper

10  the interiox portion thereof is then decompressed to a

predetermined 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 23 and.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.
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pressure contact nenber 49; wherein a master nedium 43 and 1?}38 medi um
42 and an el astic pressing nmenber 44 are disposed in the i A ?)Ol’tl ons
of the |ower pressure contact menber 48 and the upper pressure contact

nenber 49 as shovvn in Fig. 10 6;a conjoining nmeans 45 provided for nmatching

h nn ter di um 49. and
tsI :véentrrg(r:h um 4 %é Itﬂgér gggur es%bcg%%ﬁgh(g%ﬁlﬁrag?‘z@f?grgﬁzn%'pnﬁ 052‘2‘%’2?{]2 .
tot a
for appl ving S BeABRRAELUE WaneRDfoRs TORRY' Settits PRGBS R0RTS

apparatus 45. ,Men;a-aegnetj s i ansfer is to be performed, an |n|t|al
magneti zat i onoof [Hﬁe g?gve rra?at oLm 42 is perfornmed in advance by applying

an initial direct sHereaind@dmagnsLize bhssslane somedlym e i the pl anar

track direction for cases in which planar recording i1s € perforned,

and in the pespgidisedl: ag mw&ctﬁx@e@su&erc&ﬁé@& fempRi-Chg SR TRe %89' ar

recording is to be perfornmed. This slave nedium42 is t en conjoined with

the master neshdsBuréd3coanskd ndndest @b; MaeelirC of ingkfel SnaBRid @8 hfqthe
direction substantially the opposite of that in which the initial direct

25 current negirets nadiam 2asnbeencpeast o MEssOhginenlRe perPands spbsdg
direction to performthe nagnetic transfer. 61 3 April 2006 A di sk shaped
recordi ng nediruphsuthtersicar hartdicdislorha lébexiprkesdiskedimddigmemeagnet i c
recording portion (a magnetic |ayer) formed on one or both surfaces

t her eof , and %h aRfi £he auPREENPraksuper tenrtmat? achhsr béermopdoed is Bnpl oyed

as the slgve 5 nmedi um 42. The magnetic recording portion consists of a
magnet i Cl 6;a conjoining means 25 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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recording |ayer that has been coated onto the surface thereqof, _or a
magneti c recording layer of thin netallic filmformed on t Rl 2Pet e

t hereof. A disk shaped nmedium formed of a hard material on which 10 a
central aperture 43a has been opened is enpl oyed as the naster nedi um 43.
This master medium 43 conprises a pliable magnetic |ayer that covers a

m cro uneven pattefndidk fdrad raecsdimmeedion wdulest pakard tdiisk surdace is
the transfer data bearing surface 43b on which the transfer pattern that
‘is to be brougfxitdodisk hayd@gcaitagre bt Feediedingc Bpyt hep sl rageebict he

sl ave medium_ 42 has been fornmed. The face of the master nmedium 43 opposite
this transferl®¥d BEAFPAPLT SL& PE R SUFfaces WhieeROofs {ub8y FBECh Ly
vacuum adsorptigon qn the | ower pressure nmenber 48. A_synthetic resin, a
ceram ¢ mat erf AT 2an?BPT 0y d128niATReeergPedsts giRLPYed 49 itégnslavekel
or the like is used jo, formthe. substrate of the master di um 43. . The
uneven pa!tz;’termrﬁ3 can %ée TF%W&E%CL}’?&OB@W EPﬁﬁ‘b??@OHﬁfﬁBﬁ%%ra PREreHke. This
pliable  mRongld 6 diayero ey kLIS Obed, MRaNehi & (RLEL! 8l fy Upg ol g vacuum
| ayer forning neans Sucht as a vacuum deposition method; 4 putteri ng

met hod, an i | AL i t ' ; i , .

subst anti al | )(;)ﬂ:l %eﬁ%?@%{?f%gggggﬁ%staé%rg%%hﬁ%gggg%%?Ff];'%ggogégfls&used in
bot h pl anar reeoLdirRgcanchderdrendi cul ar recording. For the case in which
the transfer data is a servo signal, a servo pattern P (a transfer pattern)
is formed in narrow dagi @hSpe8xhendimgotheindhe agpleha@ri@duah diarval s

in a substantially 5 radial pattérn (slightly curved in the draw ng), as
shown inl0 a central 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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Fig. 7B. .The. portions of this servo pattern P are the portions _that are
required to be brought into contact with the slave nedium 3ApPrdg80¢ he
magnetic pattern corresponding to-the servo pattern P is transferred and
recorded onto the slave nmedium 42 by the 10 magnetic transfer. The el astic

pressing nmenber. 44 is fornmed of an elastic material in a disk shape, is -
supported on UppE At YL Bl @nak SREQEL I HE ABE PeAF e A Rt Y -and

resses against the back surface, er surface). of the slave nedi.um 42.
e formar the 16FHT S08I SF% o PREEHANE bEorRESorale 1 Brsstiry Sior 44
that is to b%sprou ht tint opqo t act fWitht%he &acﬁf surf.ace of the sl ave
nmedi um 42, a$ THOWPIHHTY (FAZ3PE THF BFCGEH WittH GaS LT BT A I45¥5t r usi on

porti ons for peast g TR, AGRLOSL DS, DOGLENS: 4 BAL, cgbLesnond o the

servo patter € mas T um & pressing surface

conpri sesgan Langy ﬁ%tr{lgerﬁp[(tﬁgggﬁ}:gf QLI 1hNPRL g}({]@%@erggﬁ%g%ﬂﬁof, an

outer ring portion 0 circunference t f, a plurality

of radial peillofs. 49CO5EESRANEIENGL {0 sbREoSEIMQ RABL LI tRe Ao ddiR RSt er
medi um 43 joining the inner ring portion 50 and the outer ring 25 portion

51, which ischaenBd AsndilRANEES bPOuPKOL hHS IcORtREE i @A ththAlk veWHBGSs t he
- slave nedium 42. The other portions thereof 63 3 April 2006 are forned as

depr essi on paet i s thd radieth o galt teendevidbpehdiaghst aneecand onserel ear
t hrough to the back surface), and do not come into contact with the slave
medi um 42. TReigltastrisferatdramd wsedded dorantibke stéhastnaiimmes8itsyg the nenber
44 must exhibit a degree of .elasticity wherein the

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 profvided 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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pressing surface area does not increase excessively when pressure-is

-applied. Mre specifically, a silicon rubber, a polyurethaﬁéﬂﬁﬂﬁﬁgﬁ, a

fluorine rubber, 1,3-butadiene rubber, Teflon (registered tradenmark)

rubber, viton-rubber or other 10 conmon rubbers, or a foamresin such as

sponge rubber_or th i ke . can be used there%%ravThe ower, pressuyr.e contact
r

I
menber 48 of e 6%]9& AP ngPPLGSTACEt BRT WER S PYER Gt e dEvedth &k
d ti rf 48 di t he si f. th t di 43;.
The sur face 1HErEa: “RACHBOR LTl SHETSD LB 4 CATATS: Saidar SO

surface 48a | S a surface on which.a substantially.uniformy dispersed =
plurality oflgﬁéfF%ﬁ 68§%scﬁg§%mbgéghog§%ésEf? 38&65@ é rface can also be

used). Al though “OtrhéhQY%%énin’EeﬁnQ%eQ%QW dtt%eg%g:ﬁsx‘:'ﬁéieol%s"&rce r@s€ing

connected by a suction c I"'eading Trom 2 eirnterior t terior

of the | ower pressung ﬁggéa&zhi%%gsrdeéﬁeé Qe eﬁ%gg%éy%ﬂ&téﬁu ot hat

provi des the suction force; the bottom surface o e master nedium 43

brought into GlasengContaste WAR hBEs LSO I QR BUELEESs ARA Y Sneacuum
adsor bed, an t he ?Iatness of said master nmedium 43 is favorably corrected

25 along the sydsage 0F 4hSRAS0MBLE OSp&Sel fiata 1432a JNBi dRPQfubLRIFOSSUr €

contact nenber 49 is provided with a support surface 64 3 April 2006 49a

for hol ding. tge yelraghiafe prggeirnga MEoetnédrubea:, 0lt BrbitHdicdfe tthebéopner

pressure contact nenber 48 and the upper pressure contact nenber 49 is

di sk shaped, Tafdophdregpperrast ¢ssdewaciontrativenrembétod rutbarwvabloéhen t he

axial 5 direction; wherein, the upper pressure contact nenber 49 is noved
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 used). Although not 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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in the separation or contact direction by the pressure applying. apparatus
46, and the | ower pressure contact neans 48 and the upper é#ﬁ%ﬂ@p cont act
- means 49 are brought into pressurized contact at a predeterm ned pressure.

The | ower pressure contact 10 nenber 48 and the upper pressure contact
menber 49 are,pravided, with a fl.ange portion 48b and fl ange portion 49b
on the respe%%?@%nb P&ALRY éf%%&&spfﬁiﬁiﬂﬁ,meEﬁBImE%n t he cl osi ng
operation is to be rfqQrne t he fl ange portion 48b and a flan rtion
25 of the |ower prESCIRS eETThOE TRpere A8 Ratrhecaber herbar et

e Dot Bt pERCHLAL N MR ERe D LA SELRY cn U, QA BELEOT | 8

- maintained in a h y se i ¢ for ‘codpling with the

central apertyses: 438:8nt 4o etle LRALIRSIET; Ihdiim 43:And,d N shave medi um

42 and determ'ning the positions ereof, respectively, i's provided at the
center 20 5Ordit@bnt AdelQUR! t@;"ee@ﬁ:!érrep%@%tcdﬁ%@t&%rmeji%eruyaiﬂﬂﬁ{réa on of

the radial portions 52 of the elastic pressing nenber 44 is matched to the

position of thetRerscpapatiehbPehtide Bstelon BRUERELE3s 3Rk %ggm?m din
the matched position state by use of a positioning nechani sm (hot shown)

that is proviaetranuthes 2amsupperiowdy fhaeesdba @fntdie HPPLs 49 a@agufige menber
49. Further,. the |l ower pressure nenber 48 and the upper pressure nenber
49 65 3 Apri lupRe@6raeesconnesttadtt @eans of Atd@en dl-omgbbaim smpreekushowdm). and
rotated ‘thereby as an integral unit. As shown in Fig. 5, the pressure
‘appl yi ng near®ndgctsat prgeidéde rnii nhd prpsessear iThientpwayd pneesuslconbact he
di st al eq% 5 of the push rod 55 thereof applies a predeterm ned pushing
member 48 and the upper pressure contact member 49 are. provided
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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pressure | oad to the upper pressure nenber 49 of the conjoining. apparatus
45. The pushing force is set, based on the contact sur f ace3 ynei 20 t hat
t he pushing f.orce fromthis pressure applying nmeans 46 results in a .
conj oi nnent. pressure between the 10 master nedi um 43 and the sal ve nedi um
42 in the vicinity of l({h servo pattern P_is of the optimal val ue of
0.01-50 N cn?fi-5rgec chtrﬂz? rotRbtenthaehardiBe(tates b orAR P taEEEr at us
45 is rotated_, while in the pressurized state, the center axis portion 49c
of the uppert}é%%eWeraspraélséf]E‘égﬂae]rTﬁ’éVaQ is provided with a receiving 15

menber 56 so as to,facilitate the qperational effect _of the appl;jed
pressure. For cased™i %h%flcﬁn p}itl%'a(f)j’r(g@%r%’f%%sq%e tat?pl}é'lﬁgr'f'%af’ﬁgcfﬁ *The

rRgnet 1o PRl 09, AORSLALUAT L 0Pl A L Ll et zat o

magnetic fiel a trans magnetic-f co a

(ing shaped ebeclfomanctia beathedlizPapediol PUNLINLHPREL AN

sides of the conjoined body a provi a core

has a gap 57 exdLRtHNToad td e %?:QE@'pfﬁsfs%g@ @&P&Qr hhe, shaxe-Jmpdi;usnL42.

around which a coil 59 has been wound, and applies a transfer "magnetic

field, 25 whighpdmtgenapat efeigudhagdicoesti on Raralagkbat On iR Wkt
direction, in the sane direction fromboth the upper and | ower 66 3 April

2006 si des ofsurtimceonjrebneso bitht theepGon]od NfdxtaFRdMALHSs 45rd fsurkot at ed
and the transfer magnetic field is applied across the entire surface of
t he sl ave nedirmhvd2ganebrtshd6nmestdt snediausortbinmEne pagsairneChétwd«h appl yi ng
means 47 can al so be provided so 5 as to be rotatable. The magnetic field
app! yi ng Weamastprcmgdium 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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al so be disposed on only one side of the conjoining apparatu or can
be a permanent magnet apparatus. di sposed on one or both s?dﬁ%l 9
conj oi ni.ng apparatus 45, Further, for cases in which perpendicul ar
recording is to 10 be perforned, the nmagnetic field applying apparatus 47
conprises electromagnets or pernanent magnets of different polarltles

di sposed in tfrféietﬁp tRRdCPBIRINST Fedvor TheeCoBINIGiARNEPRb S dS 125,
respectively, erejn the transfer magnetic field is generated in the
per pendi cul ar %ﬁ% 28A Eﬁﬁi?ﬁﬁﬁ??@ﬂ mqqanﬁg fSeH%dﬁb?PEl¥?%ﬂ%f?§ﬁﬁl9?%9
t a7 f the_t I t fieldt I
ot o of 't HEE seifa%% B GLAPRG L3 GG hEe SPoERS TRONER o 11 el d
dt f t t f th t t f th
surface. The AEGMENS EFahers aé%&g?—%%ﬁggr P 3oL BhsF UG aed 070
f f S5t d
per o1 16 8 JRANCkC LEANALEL. AT R RIS IAN SEeTRdlIARs 80 By |

nmast er nmedi urgAg3, %@ddigﬁo&ic@%&ﬂ SnP ggdgegp én%ﬁm:ﬂ’?gt %ngr£9u§ he

that of the |ower pressure contact ne e upper ssure

contact menbess, 49, EESPSCH ﬁ@kManéﬁ‘@%e%%eﬁ:h%lpﬂéﬁ{snd@gﬁbééc@% Bhe@ch of
the master medi'um 43 and the elastic pressing nmenber 44 are matched, and

the master madithms8des Aprite 2008 43iafdapherfhastisc pressing nenber 44 are
hel d by the | ower pressure contact nenber 48 and the upper pressure

contact nenber - 49Fureb@ectbyalasest hewhivhigeardehaiboyer rpeessutig isotyd act
menber 48 and the upper pressure contact nenber 49 are in the open state,
5 that 30 t e peafernad, whiehagherie | ekl sppaywd eppaimenehel wesprises
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 ic 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

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

elastic pressing member 44 are matched, and the master medium
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a slave nedium 42, which has been subjected to an initial nmagnetization in
one of either the planar direction or the perpendicular di PEilghlen
advance, is positioned wherein the center position thereof is matched and
set; after which the 10 'pressing neans 46 is driven and the upper pressure
menber 49 'is poved toward the |ower pressure nenber 48 to. performthe
cl osi ng oper at? Gitd tthe eftastie pressdinggrasheeri4eres hpldughtthe dogetont act
with the back face of the slave nmedium 42, wherein the protrusion portion
of the pushi N SUFHECEOUAL Y Rt 1praddsdie YBPehRrepavee reatant FEPREY

agai nst the pé xinitg of the servo ttern P to conjoin the master nedi um

43 and the sl ave*fEl fﬁﬁvgkﬂFﬁﬁ%%ﬂwpﬁ © ih5et OHETIPF 8RR T hEGABRT & MeTReH
appl vi ng appayatu 47 are nade to roach w t he upper and | ower
Fobes of (o EEHAShe dHpdt S o i iherd o Akg ot T PPah GEPEe,
appl i ed, i .t.h onL oj ni.n aratus 45 is being rotated, .in the
d!olroelzti on%(s)u\tl)\g%alatﬁtl%éﬁh% Fﬁé){%:&é’g"é? e 3fa1e¥'ﬁalts F‘Irlse\ﬁr?iréﬁgf’ﬂet}]eiﬁeg’leﬁi"een'

nagnetizatioqiggk&%phe&gﬁmagﬂlgﬁgwhwgggeg%ﬁiQﬁgggg?gﬁiEogﬁgt qﬁﬁél

corresponding to the transfer pattern of medi um

transferred &iticdaopdedn o i MRORCLAL, MGROHALALPALEL O o 2,0k ke Sl ave

medi um 42. The transfer nmagnetic field appli en the nmagnetic 3 April

2006 transf erpdrpep@i bar gehirecBsar Deddbnthe DALLEER1Bhed I dHe@hr Usl On
portions formed by the pliable nagnetic body of the transfer pattern on

t he master. medintmr4doandi eonjeireed Wsthatdteed Sihdveeopdi a4 niandiRs a

result: in the case of planar recording, 5 the initial magnetization of

t hi s par tl0on Aressdngi me@ns etf, 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
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wher eas the initial magneti zati on of the other portions is _inverted; in
the case of perpendicular recording, the initial magnetizaBiAmilaPoq his
portion is inverted, whereas the initial nagnetization of the other

portions is not inverted, and the 10 magneti c data corresponding to the

t f tt f d t t f d

Fecor ded on (A Rve orBaFENES RcaBFATTY: G THE BOFLEN Grbd nent

b th t nm 4 id th th f

daa. wnich TESTarR or o aenr 8 BACK %%géé“%aﬁawtﬁs P PR °°
[ 4 I

et oo Por S ALY 0ot dileoRAGH BUELACRCATADD BhAVGATRILUM ALy Nndm! N1 Y

t he transfer pattern tion of e master

medi um 43 ands{the 5l @e wdaﬁma@a aLeutO: b t%%%égen@ﬁglaﬁyf r& mﬁl-éfr%%/at the

pattern portion required for the conjoi nnent I's I nproved t he

transfer defieLneli@saaCROMRANING onCoBt Acs q:ﬁofr'tgbﬁ‘nf?é %&aﬁhvgﬁtgaevent ed
and a favorable magnetic transfer can be performed, and the overall :

pushi ng pressiled-e@@nthbeih eI CthagaBaRkintbd RE apRasahats dRthengugde nore
conpact. Next, still yet another enbodi ment according of the 25 present

invention wi |ﬂnvteetempl b g chkg. o8 pespanPesspac rev¥erdVagwiak thecimi n
portion of a magnetic transfer apparatus in 69 3 April 2006 the transfer
state accordimgnetiaateobedi tkhé rofrtiibe v dseatted,nwaptean.thiel gnitdidls an
expl oded perspective view of a holder. The magnetic transfer apparatus 60
shown i n Fi g&aggeahdation sofarkhgppshar usoftdrongsed s onat rigva rqpkdnaand eder di ng

type magristl 5 transfer on both recording surfaces of a slave nedium 62
magnetlc data corre5pond1ng to the transfer pattern formed on

the master medium 43 is transferred and recorded onrthe 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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concurrently di sk shaped nmaster nediuns 63 and 64 are conjoined to the
upper and | ower surfaces of a slave medium 62 within a hol 3&ptiE3906s3j d

hol der 61 is rotated and while said holder 61 is rotating a transfer
magnetic field is applied thereto by a 10 magnetic field applying apparatus

65 (an el ectromagnetic aratcﬁ% g osed on the ugger and | ower sides of
said hol der ¥BEt a@éﬁ@ﬁr P T PGRIGASEY cBP 18P SRRELBPNEARE i PESERRE dat a

borne on the paster, uns 63 and 64._t ot h re rdin sur of the
o e ot e BBl o T 908 A B b e PR PEREE T oet OB g‘ﬁ’ﬂid%’bper

Fé’hfjﬁ% 6§9f oo rgﬁsbsgf??%'t&g% égghaﬁér%‘f’%‘é&%ﬁe&“@%ﬁﬂw %n?éﬁ%s TBee%to the
ower si de regording surfage-af Lhe slave, Fedium. 62..A00 o0, yaReL . past er

medi um 64 for frans rrlng as“a Sservo signa eto

the upper s de 18695 dbng 5t | A6 Gho! berplae Jiedl UIL02 AL Aahangealy |

housed t-herein | ower is provid | ower sorption

rember 66 forooadsoLhing; ieyl Gled RS Rl AESIUD 63 Ak AL 28k BEndde

fl atness thereof, and e upper “hol der 69 I1s provided wth an upper 25

adsor pti on meshenebiphdt de 15888 SONA@Yr 8t Hs1aS/d heak @Med2 wSiethod
menber 66) for adsorﬁlng t he upper master nedium 64 and 70 3 April 2006

correcting theXYdeat sessSsdfiemeatier T iceRbeatPdHrid ahslef sdhe boasipecti.ve
upper master medium 64 and the | ower master nedium 63 are matched with the
center . posi tiimn rotatheg s avenstdr umdGdticpfisbdiries applaetechdr@tbobh =i des
of said slave nedium 2 while 5 nmaintained in the position-matched state,
and oppo§.|0ng|nyagnetlc field applying apparatus 65 (an electromagnetlc
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 lower

suction member 66} for adsorbing the ﬁpper master medium 64 and
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conj oi ned with the upper and | ower surfaces of said slave rredl um._ 62,
respectively. Here, "opposingly conjoined" refers to either &H%ZE%, oi ned
state i.n which the surfaces of the master nmediunms 63, 64 and the slave

- medium 62 are in cont act, or the state in 10 which said surfaces are facing

th whi | th On bot h
e ST e P el B o b
th I d t d.cl d ti
7 Lhe xal dLLSClISN LIcteot S g1, oRoDR AN ol eped B e ongr o o

s provided i th ayachum,sygt 'h%ncgﬁ@é&sgggeglgy 4kl Q1 VACHUT Spgh | On ng

the air contalne he i nterror orrre y the e tont act

of the | ower dlﬂ%%‘”‘{ S8.aed-the tlepeggh@ldé%r o6 w@qra%ey édﬁﬁprze%mgzed_

state is pro n the interior portion thereof contact force is

obt ai ned ket weeit | 3yernhoedh 2-apd hé@esﬂmer aRdobouet ter
nmedi uns 63 and 641;611%‘F;r§11e§ls4 1<'-il{1/e neéﬁml}% 62 s%own in theal rac\;\%ng |nsdlgfshard di sk

in which a cesdd-aliRReER]t en627RasReeswopenedasts bitesHRNE Bhve RREE LAN
t hereof for positioning the slave nmedium 62 on a rotation 25 support axis

of a drive apgar atbpecantiRasiard ceopshdihSyr A ifneidreck: ffr sat regRBki-C

| ayer on both surfaces of a disk shaped 71 3 April 2006 base. Further, a .

center pin 68thd epndeiredristiang irhehpcisithicosunfacdshef sihevpaseeh mexi62mst aki ng

the central -aperture 62a as the standard of reference, is provided at the

center of thet3,okdrabdhdialeiads. . mefHampb8iairinngontatthe orotkee stedeeinmedi um

63 is also
)

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 céntact force is obtained between the sla\-re
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  sypport ax;ls 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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performed by this center pin 68b; a positioning central aperture 63a for
insertion of the center pin 68b is opened at the center po?ﬁl’(%zgwthe

| ower master nedium 63. The positioning of the upper master nmedium64 in
t he upper holder 69 is perfornmed by 10 inserting a center pin (not shown)
of the same type as the center pin 68b, that is provided at.the center _
‘posi tion of t¥Upper holder 69 in a central aperture 64a provided on the

upper master nmedium 64. Further, a_ nmechani smthat determ nes the positions
o the T ower ol deboBa aha ot HE LB FHOTHIEDE 615 SPEMAP U A0 Dot LIRIeE ser ves
to match the center positions.of the |ower master nedi ym 63 and e upper
st er et url 1 S ALEORATHER 1921 HERBY: Frbr T AGCBERFor 1A By e of
the center pjn 68b .provided on the hol der. 68 crib above, a own in
Fig. 10, the %ﬁ%ﬁ%fdo Pé§%§ﬁFPF8rt§Sé”ﬁ??ﬁ%gnagﬁé“%éﬁgg?rj%¥§%§i?P%%PG3C of

the | ower 5”3%oefde'}e§é U%ggpcﬁl i%%?néeé‘ft 'Efaelt%g)% irﬁ’a&te@%ﬁe&’{ur& bg & ?Y@o medi um

62 is set so as to be le an or equal 0 um e anount o

eccentricity bataean tiher fEOLEhte PQInt 68152 PosliREoHPRE L ABSA L pRB ), kN 64
and the slave medium 62 are also Set in thé sane manner so as to be | ess

than or equalg329ot0ink@+4By FtithRefentdr b3ndegd habbeedhpht e agRbsE Of
eccentricity 72 3 April 2006 between the center positions of the patterns

formed on t hedmSbar of NEt UBked3masitk Hhedi@apPeT! Itel Yosanibiiiry o@t eiié onal -
center position of the slave nedium 62 be set so as to be less than or
equal to 50 umper Mhesten mmijnet ¢ i anisf eppes Haldeer péoriorpradortied ]abave-
| 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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medi um 62 is subjected to an initial direct current magnetization in the .
pl anat track direction, in the case of planar recording, of Apl2eeo

per pendi cul ar direction, in the case of perpendicular recording, in
advance. Wen performng the magnetic transfer 10 on this conjoined slave
medi um 62 and master nediuns 63 and 64, the transfer nmagnetic field is
applied in tRetregag PRRRGOROS Kiilsoaai the PpttRens Fesmrdendthe Raskhy ecti on
in which the initial _magnetization has been perforned, or in the

per pendi cul ameddipach? opid 1651 TRESPEAEEVHESt @ncnEBF uRY BBt kel Kentpher

daca bear “?o%‘&rtﬂ%{eeo%@i%%%ﬁ%%‘éﬁ“Zepzﬁie?é%ﬁ%%r%&doﬁﬁoewlég@aée{rﬁ”sf 3
data bearin e r a n -
body, on one surfaci thgﬁej which is to be conjoined with the recording
surface of tlf¢ SA4E H%2: the surfaces of the 20 rraster nmedi uns 63
and 64 op805| te t e datma begrl n surﬁfaces are vacu a | owner

adsor ption menber 66 and S apper “FHEE ST pt oﬁon]é‘ﬁb%?r %‘f“e e%Bécf‘ /&ly. The
master medi ugs {3, S sCQHB#Eteecfﬁggh%%l 1%%” Egg@f:%étm gﬁ%tg?%t?{o% a

m cro uneven pattern Torne € surtace O i's surface

is the transfl%rtﬁ@tpaahsérafgqﬂéa £@@&orﬁ ﬁé{%@e L&e 1gShTanfr $ELBP g,
200 SI

material, an al al um num gl ass, quartz, 1 con,

ni ckel, or the iﬂ; Itelel ﬁex&iﬁﬂiﬁc@lgﬁ?rd‘ﬂﬂel&%léﬂbsﬁrf gte ca%fe &b%e&géhgicm uns

63, 64. The uneven pattern can be forned by use of a stanping nethod or
the |ike. Thixgcpkiiahle imgRRENCe. | Myl des rboniBE ©ie mdp@Reti eramémnd al by

use of a vacuumlayer 5 form ng nmeans such as a vacuum deposition nethod, a
sputteri @@ on this conjoined slave medium 62 and master mediums 63 and 64,
the transfer magnetic field is applied in the track direction
substantially thé opposite of the direction in which the initial
magnetization has been performed, or in the perpendicular
direction.
15 | The lower master medium 6.3 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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met hod, an ion platting nethod, or by a netal plating net hod etc
substantially identical type of master nmedium43 is used iA HO% anar
recording and perpendicular recording. The |ower adsorption nmenber 66 (the
sane is true of the 10 upper suction nmenber 67) is provided as a disk
“having a size corresponding to that of the master nmedium 63, and the
surface thef¥8Ftes Sﬂgﬁﬁé’ar Béckal a@5hstdidie Snreas &odmamriha SRt ek

fl at ness havi ng an center |ine average surface roughness Ra of _0.0-0.1 um
Appr oxi mat el §£2509 G@SEG&t P T 63 6%40 A& ‘ﬁ@e‘i@ é’gﬁﬁ%’f%rcéno?eafﬁﬁnﬁgi mat el y

2 mmor |less_are opened on this suctl

subst anti al | PYulF$ Sinfys g pgEled OKI Fﬁ% %o?hgﬁcﬁaﬁ (riill R S a"\ﬂ ng,

t hese sucti 09 gores 6b are _connected b %l on ch nap%lacluea ﬁ'% from
the interior £6°tne SXPE? i Yr ad?agﬂ%lﬁo’f' ¢ ®S uum Ste pu

t hat pr OV de%ozglxtn{;"?nea%%t I Cr;lh faosrge a Sfu{éfnaﬁlgtlg)%d,t ge ee.crlngedl um
63 broug in 086 CoRtact Wt orption surface %@a

adsorbed, andethea! Al 1%3se %téﬂigdﬁlglﬁgssr S fd S Ci%gﬁghgé}ho%i ong the

adsorption surface 6ba ower e upper 69 are

di sk shaped: ¢¢25 2B YRV i Prgt E&Qﬁ{‘ﬂ:afﬂ eggé oqomge& GBaih® 4 o¥ivded on the
outer circunference of the | ower a downward protruding 74 3

April 2006 fkangetpastdrar @%@ok&u}% %oﬂ@@r@@nalﬂ@umﬂ &lecoira€hgt erence of the
upper hol der 69. Though the details are not shown in the draw ng, the

di aneter of the oulley 1okweeusdesmnaenshehiber 6 -(the sdrhargetpostoOnheda of
the upper holder 69 is smaller than the 5 diameter of the inner ‘
ci rcunf et@ncepser face igh teebblkafife ipoptrbgnded 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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- 68a of the | ower holder 68, and the flange portion 69a of the upper hol der
69 is provided so as to be insertable into the inner circuﬁ#ﬁﬁ%ﬁsmﬁl si de
of the flange portion 68a of the |Iower holder 68 (the size relation

bet ween the respective flange 10 portions can be reversed) . Further, a

seal elenent (not shown), ichis an.Orin is installed _around the
outer circunf epOBFl?%é%$1éﬁgBrBB}??%ﬁ”ngeo?uF%%‘ﬁﬁﬁﬁwﬁﬁGFHE?‘@g, and

wh t he’ hol d 69. i t dt l, hol 8, thi
6l enent s | 1% SBBAEAET Lthd o niBr Eh i BrangE SEF 1ite BEVESTPhE | ange
portion 68a of the |ower .hol der S?L?§eé¥%%9 t.0 s%?% off th ng&q:Q§ in

. . rawlin e iameter ClLXC rence surrac
the direction subs?éhE|aPFy paralle attt ot t e~ Separat Fon “and cont act

the di recti o SUbSPantalty EHESEpara
W ihin the i noarre, poftgEaRahe piCERRRY RELAR, ik e Ol aer Go

‘The seal gl enpnty+20Q o%?&eam@elfsiwﬁﬁfe!ﬂe%e%ﬁfa%e'&vﬁlﬁe ?ngggépéﬁuothe

hol der 61 conprises a | ower hol der 68 and an upper hol der whi ch. are

provided as agybiengdid CRlyest hUEHLF &3, WahGhth T8 MP¥aRh ecidh tdhR sepaiation
and contact direction in a state in which the interior space between the

| ower hol der 1fBeaibidia 2% ivpReyvikekdss a6Q-Ape iseakedhlahartsithe ev@r i f the
t hi ckness of the slave nedium 62, and the master nediuns 63, 64 changes

and 75 3 Apridir2@@feibethel ghideobrt bige cinirajenedrbody €&x ned theet eloyr
changes, the sealed state is ensured. The | ower hol der 68 and the upper
" hol der 69 arheldemnéét échd cizer obhst dmalbateeleantben fexpgedhiown)lande r ot at ed
thereby as an integral unit. 5 Further, a suction opening of the vacuum
sucti on ABan®ocrsions can be reversed). Further, a seal element (not shown),
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 foward 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

75




provi ded on the inner surface of the holder 61, and opens onto _th
interior space thereof. An air channel connected to this a?r‘b‘@’ﬁ@pg%n
opening is fornmed within the | ower holder 68 or the upper holder 69, and

| eads to the outside, where it connects 10 to a vacuum punp. By the vacuum

suction of air by this vacuum suyction neans, the vacuuymin the

hermet i cal | y EalGioRp-RE it A58 CHRERi boehd ORBF e SeHE bR FBRIEENEA | ed to
a predet erm ned.deqgr.ee. Wien the netic transfer is,to be perfo d: the
ipper  hol der G4 At AReLT SUEPTRGI QBF A IO HRFolP BYS TRRESRr e s
acconpanyi n h a m sucti.on _so to roach.eac ther: th at a
bear im;g -%/acgségog r%hég#%%\%’reénﬁcsot &r rﬁ@%?h%wgg%aeﬁggfl ﬁgm Elbogcers‘%r?grsl-§ egn(?redi um 64

are opposi ngl, 5&@%2&9@&&%{%&%?‘ieépégiggftdn\éet_recordi ng surfaces of the

sl ave nedi um plyi ng apparatus 65 applies a

transfer gagnetic ﬁgrgﬂ@,datﬁéﬂ%nc%ﬂﬂbegf hady otk dubyi dhqeanstier

medi uns 63, 64 and the slave nedium 62 to magnetically transfer and record

the data suchrdside8&Vensi ORAr Furlirhee! dkenkbr M ddie cdat anbearhagnisyr faces !
of the respective nmaster nediuns 63, 64 to the respective recording _

surfaces of tlhe sheveidedipdBbZnedobe. tAratai2b casnhol tdmnetBadetoftrappl yi ng
the conjoining force, in addition to the vacuum suction nethod descri bed

above, or inaplasecttiver epénid® i3 Aprmdd 2A0HintthHeslp@sisihbldet Gseapltde a
met hod wherein external mechanical pressure is applied. For cases in which
pl anar recordippgrikoldeibé perhdr hedds theheagnesidef ivdledeappl gommpdpar at us
65 for aggl ying an initial 5 magnetic field and a.tr.ansfer (raghetic field |
conprisesdy f&p a vacuum pump. By the vacuum suction of air by this vacuum
suction means, the vacuum in the hermetically slealed space formed
within the holder 61 can be controlled to a predetermined degree.
When the magnetic transfer is to be performed: the upper
holde:rf 692 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 medgi.um 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,

76




exanpl e, .a ring shaped el ectromagneti ¢ head di sposed on both t_h§ g(gper and
| ower sides of the conjoined body provided with a core, wh? APt 48 gap
"extending in the radial direction of the slave nmedium 62, around which a
coil has been wound, and 10 applies a transfer nmagnetic field, which is
generated in the directjon parallel to the track direction, in the sane
direction fridmioPRSEReLRiFEePrRAAY IDREFDSH JICTHIt RECRERT bIMFEG2BOT- The
hol der 61 is.rotated and the transfer magnetic field is applied across the
entire surfad® U Re 1§l VR Hetti um 62 and the master 15 nediunms 63, 64. The-
magnetic field app:%%n means 6%. can
i

al so _be provided sq as ta be d
rotatabl e. The nag a5FBIG ¥ ‘F?i%naﬁeﬁﬁgo%l%ﬁsa%o HEGI8p0sed on
I id f th I 61
oLy one o1 ASal gl 0L 8580 Bhy Ofaf Ao ley A PESTRNSN IODEL, aRBRIAL US
cases i n i GlL 3 RAPGAdY GULAT J §SARAEDD hdundi £GBER! 5B odlecpRONeL | ©
field applying apparatus 65 conprises el ectromagnets or permnent magnets

of different .polardties;dlisposed an.Lhe, ti%n@legevmsﬁdgé?s_ogfb&m

hol der 61, respectively, wherein the transter magnetic field is 25

generated in e peepeldts Gyl did&stdoRhaNgL@RRldeRdbobl Fhs idagReth C
field applying apparatus 28 is of the type that applies 77 3 April 2006 a
magneti c -fi el doreQnkiiidh Pgdd i:0Ra0f ekbénsitid dee theheadid delirebtion dhe
magnetic - field is noved to performthe magnetic transfer across the
entirety of tire susieceedNextq2,t heomadnediich tar andfiehaprivses sroperdf oamed by a

5 magnetic transfer apparatus such as the magnetic transfer
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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apparatus 60 described above will be explained. According to this magnetic
transfer apparatus 60, a magnetic transfer is repeatedly p e 3880 £ r om
the sane master nmediuns 63, 64 to a plurality of slave mediuns 62: first,
the center positions of 10 the | ower adsorption nmenber 66 of the |ower

hol der 68 and the master medi um 63, and the upper adsorption nenber 67 of
the upper hot ARITESIEnt 2 HE GPasheY mr&ﬁpszlogrtélenﬁ%%% Fégpaeﬁ%

and the maste uns 63, .64 are adsorbed b ower adsor@tlon

67 and the up Prghgm%ﬁcm&l%@m Ep BEEFoen RS FaoRhert BhARTER T he
upper hol der 69 and he I pre in the open state, that is,
the state |niﬁﬁféﬁ t &r &" %r%FY é%gpgtFBE tHer ebet ween, a sl ave nmedi um 62,

whi ch has been Lected to an init neti apar
direction or in t € %ér%éﬁup%ﬁJEtlcd%F%%qﬁ%% |n%§%géﬁ fﬂg%ﬂgﬁpg i oned 20
wherein t 0 d i.ch the
upper hplgerqggilslﬁoégéhgge%p oacth?hgEl omert%% gggﬁe%gikhgpggﬁk
perform ng t g fl:a3ka0 6OPELALI Ak BYoLES 511 %b@xplg%@cta%@ogamewnt
bet ween the flange portion 68a of the |ower holder 68 and the flange

portion 69a Qﬂn&h%@ﬁﬂ@%ich9££E¥fé% $E§r8§u§ﬂﬁﬁealmaghgtidﬂﬁﬁawaﬁeefléhe
hol der 61 is hernetically seal ed. e vacuum suction neans expels air from

the interior spaceealy/Bedrfpidd £2006tideahel destdlneaians tas dear essuri ze
said space, and to obtain a predeterm ned degree of vacuum In this
manner, by t i weetidtyabt sKorececfatmosithericspr essureptdhatosdpépasest i n
correspondence to the degree of vacuum on the upper holder 69, conjoining
force 5 i1§ added lsweasadaormhieont nenbppeit lobl thee BYerohmkdsr t8e ahdvidre
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

78



hol der 68 and sandwi ch the slave nedi um 62 between the upper and | ower
master nediuns 63, 64 to conjoin said slave nedium 62 and 3 Avnail 489G er
medi unms 63, 64 uniformy under a predeterm ned conjoining force. 10 Then,
t he upper and | ower magnetic field applying apparatuses 65 are nmade to
approach the upper and | ower faces of the holder 61, said holder 61 is
rotated and ath¢ dywdfler Shefnési ECTINULSSYTAPP| FEf SRACPe 3% FohBPERIN 61 i s
rotating, ‘in the direction substantially the opposite of that in which 15
the initial nafnetetatiigiedirgean ohdacappl fadhitHnedndterhe fEEFEIA L fiel d
appl i ed when the magn-eti c transfer is perfornmed is absorbed by the €Eattern
e

of the protrus?dif JGriPeRcT st megssHyet el iCR5F8 CRAgHet §EHSEY ST ¢
transfer pattern_on, the master mediuns 63, 64 _and joined with th
capecti ve.r cRbFPHFBooCth PAERINGE RS UEPas S AR 2 S PR (- i

t he case f pl an recordi,ng, the.initial etization o Eis ortion
is not, i r?serfse‘ ,C%rve\eﬁeﬁga%st%cg NIt itéle lﬁ%%enre{?oggtelroﬁgo FHe Soit Srlgvf)eorrti ons

s inverted; g ddie 3aseq ol REIRENILEUL AL GRONHhnEy Hddifd NichEpper

magneti zati on thi's portion 1I's 1 nver ereas e 1ni

magnet i zati on, Qf it roltng@ilfilp%etdi%ﬁ k§, "t dVBLEEE AN LSRR C

pattern corresponding to the transfer pattern 79 3 April 2006 of the master

medi ums 63, 66k hid EhAANMaRHE e Ak eROr 680N OFo ke, uAESPEGIHeve tERANGId C
recordi ng portions.of the slave nedium 62. According to the current

enbodi nent, adipjdain§lreedd.i gured so as to conjoin a naster medi um 63 and
a master nedium 5 64 are opposingly conjoined-with the opposite recording
surfaces 10 Then, 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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of a slave nedium 62 is provided; wherein, by setting the center ositions
~of the master mediunms 63, 64, and the slave medi um 62 so t hAdARHEWhount of
eccentricity between said respective center positions is | ess than or

equal to 100 um contact across 10 the entirety of the respective surfaces

of the nmaster mediuns 63, 64 and_the sl ave di um,62,. wherejn, the_contact
force at t héTcoHERasTegPeisudy %'sﬂeli‘ffl ﬁﬁ;réflgﬁﬁafﬁ?rﬁn&f’e%dﬁ?do?ﬁt@esl ave
medi um 62 is uniform can be .realized, the application of |ocali |
contact force& CAF BV HrRBifted, r%%ctfcgﬁg %%Ii:td‘rolggn%g% %?a‘(ﬁeaf?géémf‘é&ghe
edges due to contact _on.only one side can revented. Eurther, by
accurately matchi néc??ﬂéd%%tté:’r tg‘SsF $%?nns e%ﬁoglg%g%g'stae?mrlrgg%u% 63, 64 and

| di um 62, f i.gnak - hayi ' f 4!
e recor ded. TEHAPRSFREY & s UdlPrad MBSy nd Bkl B8 DR B TMRIRYET Con

be recorded. rei‘fnafter, yet er e of t

present i%Veréd'fgﬁ\gﬂ;bs%?ggebﬁg&%mﬁ& tid obBodi RELEPSEEI MPsu Vi WO the

mai h portion o rans state of a magnetic transfer apparatus, which

i npl enent s the: PRYNRL fedf@NBEals pPBENRG; RN i) Ob} @201 fFROMI d@e0f the
present invention, in the transfer state. Fig. 12 I1s a cross-sectional

view.of a 25(;%&1&&5'&1@ b ansd efasapRAREdUSHd B3t hes comDitMRds3bat emeddigh 13 i's
a schematic drawi ng of a neasuring m croscope for use in 80 3 April 2006

adj usti ng thespes thean wWfe bheunasifeecaenitinityl hstwddn arad dlbespeetiplean
views of the position adjustnment process for a master nedium Fig. 16 is a
Cr oss- sect i onantgrawaig ianst he lrabrehparer eghad twahetine cordrsitercrgmsar at us
according to the current- 5 enbodi nent in the state before cl ose contact.
- 10 the entirety of the respective surfaces of the master mediums
63, 64 and the slave medium 62, wherein the contact force at
the contact regions of 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




The magnetic transfer apparatus 70 shown in Fig. 11 is an apparatus for-
pressure conjoining, by use of a pressure applying neans (é"’gﬂi%’%
mechani sm), which is not. shown in the drawing, the data bearing surface
of a disk shaped master nmedium 73 on 10 which a pattern corresponding to
the transfer dgta'such as a servo signal has been, forned, a

recording sur? 395 thyi RIS IR SPe 8t sFAS dard G uRe ?w?orFr?@cT‘oEga;‘iqug]ﬁeti C

bot veen 8. TiT5 PRAS IR BY 7% ROROEOT G BRERE FIRFE)S ditF 4 CRROMY base
oy, -and apdiyig a {rAnGrer® Mg G e TreriotRbigre Ty P iBe o P agnet | c
conj oi ned bodyt “TREoRsEPe A RE S Pyl BB R ML GRPEER T on ot

the first gl %&di%g%m@?ﬁz‘? Gleats%gzg, bgﬂ?ﬁé hﬁo%l?a\éggggg{ um 72 is disposed on

the lower portion o e second base ate above the nmaster nedium

73. The first (lowend hRsetPLalntfelSafi et Mshya 3 8Y§. 1SURRPYUHL axis
94 for positioning the central aperture 72a of the 25 slave nedium 72 at

the center pogigdr@rudfrdherdiipet AMH1JiA el brubase d?ﬁ@%ur%apﬁrsﬁi_rﬁy mast er
supporting nenber 95 for supporting 81 3 April 2006 the master nmedium 73 is

provi ded on tdemnut(erpsisCcustrienas ,0fvhithi 5s Slcdvehswppor tthaxisa@ihg, The
mast er supporting nmenber 95 is provided so that the position thereof is
adj ust abl e i rtieh€aka bgamixgssnefate W& bodidle Hlaped sappor megdivs Bt.onThe
posi tion of the master supporting nenber 95, on which .
10 which a pattern corresponding to the transfer data.such as a
servo signal has been folrmed, 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.’f? (a pressing member) as shown in Fig. 12 to form a

conjoined body, and applying a transfer magnetic field thereto

by use of a magnetic field applying apparatus 75 disposed on
the upper 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 '72Aa 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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the master nmedium 73 is being supported, is adjusted so thatﬁﬁgﬂe ﬁgnter
position of the pattern 86 (refer to Fig. 14) forned on sai d 8 medi um
73 is matched to the center position of the slave support axis 94 and fi xed
in the matched position as 10 described bel ow;, wherein the matching of the
positions of -said master dig /3 and the slave nedium 72 supplied above

said master HeQITHATPE BFE-4Y g]e’r*‘f FEREAIBY WobPPi HFAheLEethHercspet ture
72a of said sggvegﬁpdiun172 mﬁth.tgf slave support axis 94. 15 The, sl ave

nmedium 72 i s YR PEF Ve BFUF my i df JHSEEERS URRO T 1Rgy Bel €k 220h whi ch-

o, ROl oS0l 0 LOVER, 95 et o1 T 00 b h st e Lhefeol, The

O
sl ave support®axis for  suppor SIS

~ protrusion, agg%xé{riéqgkggﬁq£@ %?@1%Q§L§8%95§;292g99450 as to be of

substantial ly e sanme di aneter as entral "aperture 72a of the slave

medi um 7% uher ey nUnoM {1GoPoPIh A I Ol b1 RN APSE! Witul 2, Of

the slave nediumonto the sl ave axi t center posi of said slave

medium 72 is supoRpAded 50q8Snta he ﬁ@&ﬁ@ﬁ%%&@@, $t aartfh%rscte%e%eglﬁgs

position of the slave support axis 94. sl ave support axis

formed so thathd Rendepyitsitthenhest thRriddedihngs akavertherugpers)subince of
the master nedium 73 is 82 3 April 2006 | ess than the thickness of the

sl ave medi um &2 sHiar meases rieliuh? 8 hi -8 md€phes SiohpoEsh B8l igysfieiBRG At t he
center position of the second base plate 77, the height may be taller). -
Meanwhi | e, theharmdeer smghicnn F8is D4 endetia@sl anrtimgmabaped fosiavbagaan
i nner aperture of which the dianeter thereof is |arger
10  described below; wherein the matching of the positions of said
' master medium 73 and tﬁe 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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than the outer diameter of the slave support axis 94, and althoygh it is
not shown in detail, the master nmedium 73 is provided with 3R gﬂ@?er dat a
bearing surface on one surface thereof (the upper surface in the draw ng)

, Which consists of a micro uneven pattern 10 86 fornmed as a concentric to
the ring shaped track, and the face opposite thereto (the bottomface in
the drawi ng) i585sGPpBrterl thdrkrRES upheths wriryeenedivm e Jrddoar caspphdmt i ng
menber .95. The base nber 93 of the first base plate 76 is formed in a

di sk shape, aYﬁt} hd EPXFESSAP RATL QK 5 IR b\FihGeBEURRT FRE1Ti8 &F t he
center porti of the er surface thereof so as to pass through the | ower
and upper surt&c&§°8Fd: erré’j‘laé? gﬁpp ?ﬁ}?g‘g?‘ﬁe%%rb%éal‘ﬂﬁé)naster

supporting nmenber 95 is .di sposed _on the ,.out .Ci pcunference .of the base
menber . 93 of the f’i%?% s p_%f“@s‘“’%,‘f‘ea%‘mpﬁﬁﬁ feured gp LXAREI EOPGui des
96 1n twosperiaehdh ol anhyy 2BLALAL 386104, AL aELhops, Lhal 8ES Provided with
an x direction venent po fron and a y difectron novemrent por HoIT st acked

one  upon t NeabAGIe S ASa{Mdie oY L &1L he LBX 20X i TSEE LA quguher el 1

the amount of novenent in each of the two di tions™ i's adjust: by use
of an adj ust MBN{ s wRE AU L MR 23ROWe médot &P de82Gh of i%%r%_v)idgh_rvﬁctth' on
€

novenment portion and y direction novenent portion can i xed in position

so as to be ianmdidre 8 th et in2006r Afd & ohBeuadhys AL cRaAE hRAGDer
performed. The master nmedium 73 is supported by suction or the I'ike on the

upper surfaceuefatdiia theadtari myppaiidingonedey o 05 mifaio @xaml @at tRrn
plurality of suction pores is opened on the upper surface of the nmaster
support ABnbéE H19¥8d anad threcerdstier togdicunivs shoped d rialedr, eord khe fiaxed in .
pl ace opposite thereto (the bottom face in the drawing) is supportéd
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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by air suction. The first base plate 76 is provided so as to be_renpvabl e
fromthe transfer position; the first base plate 76 is traAs¥si2@epto the
measuring m croscope 80 shown in Fig. 13, 10 and the center position of the
pattern 86 forned on the master nmedium 73 is adjusted so as to-be matched
with the center position of the slave support axis 94. Note that the first
‘base plate T7&Hftiesr tbhtat@pudiynemtr bhathemmapedfommary Mhansastaromedhowi)3 The
second base plate 77 is forned as a disk the sane as 15 the first base

pl ate 76; thikss seppodtéddy platieon7dr chastikeubrshet prer essinee afptlying
means, and is provided so as to be novable in the vertical direction by a
ri sing and f ardstey smeegrartiisw ferdter $hofpay exampiei p, Piuraljtessupectiam a
cylinder or the like is applied by a nmechanism (not shown). 20 The

measuri ng m c?UEEche 0BENSHGRINtinuFPYr STBLReAPE i tdeshas e haveP Bt MYMRP R
‘support post 82 erected on said base 81 perpendicular to the upper surface
thereof ; and &h &B€etbatiasiterpyreigh 7@31%?1?{%?(131’(%@&?1 optiicad dPsitErfshi ch
is supported on said supgort post 82 and novable in the vertical.
direction. A5 aTagBcBA°Nwhich is novable in the XY directions, is

ided on th sur f £ th 81, said stage .84 | d. |
543 Apri | 2006 t hERg Thrcroh PAANCC Ho 19 R TACERorC B R oBEISITER of
handl e 85. | iNg. .t e stage B84 §.provi ded
wih & moveren e hat e g traliy DR e B8 PRS0 17 o'

moverment t hergof,s (3 -GOAPUS 136 RALELOTNE Qnil%gr;?égﬁgé SO TR kinOr P! F05, T8

i
various conputations based on a detection
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 applying means, and is provided so as to be movable
in the vertical diréction by a rising and falling Iﬁeéhanism (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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- detecting nmeans; and a display portion for displaying coordinates and the -
like. The first base plate 76 is | oaded onto the stage 84 ahdPidf0%e noved
whi | e bei ng observed by the observation portion; 10 a plurality of

reference points 86a (refer to Fig. 14) or a mark 88 (refer to Fig. 17) are

plotted as the base points in the field of vision, a nearly.circul.ar shape
i s descri bed Hfd* HHSGLAPT GG they dbrgrdriiody e dPEoREA é’nt%%acléﬁdelle

(epl ayed on ThekdERERLRREG BERE Db EURTRERO1 B CORESrpoei ETONBE the

her cof *ar o G4 A6 BRNE RECH Gty 50 By B Nbe e CEERaELRe tAE AR LD .
bet vobn 1 he. CHoRar AT RS BPPERE oot pRP o A SR NG o
extpl ai ned oaget on T 8-t SopbUfac TERP 4R BRTAVSSRREA BY 00T (e

state in whi (\c{étter&%iﬁagﬂn(?%r;s;”%@idug‘ d3spasy hranibaadsd O bhggmast er

supporting nmenber 95725 a manual operation or the like, the center

position of therdpakissn.gb 9k theesmaster nmedium 73 is msaligned with
respect 85 3 April 2006 to the center position of the slave support axis 94

(in Fig. 14, disprrsefi dewsues bt 76 iheldafdd pnasdilies stagansecrentric
state. Then, the first base plate 76 is |oaded onto the stage 84 of the
measuri ng m cramsbepeoB wahde byeiolys ebwengedilivh thheoks absdivat port jForit i on 83
and operating the stage 84, the center
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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position of the slave support axis 94 is obtained, and the center &gsition
of the pattern 86 of the naster medium 73 is obtained in th@ nner
by, for exanple, plotting the plurality of starting point signals
occurring for the plurality of franes 10 on the outer circunferential track
as reference goints 86a and perforninﬁ the conputations to obtain the
center positibh f® cSAEET PRt Erierset the plsia soRECEE ¥eth HndipaFiérn 86
of the master, medium 73 and the sl ave support 94 are nmatched by novi ng

the master su{)%'opﬁ?ﬁg]a?r%‘ﬁﬁ*é’?m%rﬁir?“tdhEof'h&nﬂeg/t}di FEEtTORE FUFREFETIEC and to

th ight inthe d i t djust th itLo h f, wh inb

rege;;?ng {Ri%t%%%{?%%ﬁgéﬂrﬁgﬁﬁﬁgs%ﬁg$3#5%%{%égﬁaﬁogégﬁ'%%H{ %S%E??gons
b tch h in Fig. .15 d : ti 95

Can Dhen bo 18 RN S mikRoaBite ddi° AHBShE! ARt RS BT RES "

i nst ead of i . i ; 6 f i 86a,

e hown o FsnhtiBaRont el 83 L8 RRLELN, df 3R.0EAIONGE BERDLS D02

with the pattgsdy 868, o AR LS MR 88 £a1 é)@ig%%g&ﬁgd%n&asel@%%b&

nmeasuring nicroscope 80 and the cénter position of the pattern

obtained. 25 Jdia tiRhko B8 16APablerd @6 SXAMR RasBePlndd@liht ¥3 ofs BBELRLSedl ONY

a circle on the outer portion of the pattern 86, concentric 86 3 April 2006
therewi th. Tie vmegBehé Ganinghdpappiod BganPBaS pitEhaynthd FinGallty of
conprises: el ectromagneti c apparatuses 89, 89 disposed on both upper and

| ower si des, swuradingr pogsichsiferaredootudriony €o@lthavphgrali ta ga&pfHanes

. extending in the radial direction of the slave nmedi um _
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 24 are matched.gyxnoving
the master suppor.ting member 25 in the x and y directions (upwazxrd

15 | and to the right in the drawing) to adjust the position thereof,
wherein by repgating this poéition adjusting operation, said
rboth 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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72 and the master medi um 73, around which a coil 92 has been wound; and
applies a transfer magnetic field, which is generated in t héal @Qﬁlon
parallel to the track direction, i'n the sane direction fromboth the upper
and | ower sides. Note that the 10 nagnetic field applying neans 75 a can

al so be configured of permanent magnet apparatuses instead of

el ect r omagneth reéfﬁ*p'gr atuses, and can al so be di sposed on only one side.

When the magnetic transfer fleldlsto be applied,_the slave medlum72 and

t he master medi um 78° POMtis £dedd applvigg ﬁ‘?é@?a?f’ UHID fRaFi9s 1las g

conj oi ned bod and the magnetic field a i ng ans 75 Iles atransfer
magnetic fi eléd/"’mtpﬁérc'gf‘o e ré’méﬁpatt%ﬁ]pﬁ’gg@gu%'ﬁﬁ $3 6‘11516"5 @by the

transfer data _ of th rraster m773is tr ferr dandre rded onto the
entire track €Fréu %rl@ngjé Solf Uléjr%{bgr?ree& ??’nf t&t ﬁ%ﬁ*\c?gl BV ¢ he

magnetic field ggp%@lle@{gegg?gé ¢a rgglﬁr VI de . SO as. {0 ll%%errgtgl abl e.
e He' o T

Furt her, |n or o0 perm enrng an BsTHY opeerziq:tlon 0 e first
base pl ate 76.andqt bfe %ﬁm' i e aﬂm Ne gRANeldG bhehds apnly! ng
means 75 can be provided so that the el ectromagnetl C apparatus 89 noves

away -t her ef r quauh@; aanéépﬁif&dmrrmlfgk%gn@m ftlquonﬁ{g | angQfetdq -

magnetic transfer apparatus 70 87 3 Ap 2006 descri bed above, that |s

the magneti c itr ansf@irdmiiRdpui-hl1be toeiéﬁéaﬂﬁbﬁﬁc dfkEstioms ishene ddmei 0.
16, the second base plate 77 is raised and nmaintained in the

pr econj oi nnertirgetaien Bwh Wfthethkhepsenterd poseti &<y, Nbeepohderihe86 of
the master nedium5 73 which is supported in the master supporting nenber
95 of thd0 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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first base plate 76, has been matched with the center position _of the

sl ave support axis in advance in the manner as descri bed abdwEl 209 s| ave
medium 72 is conveyed onto said naster nedium 73, and the central aperture
72a thereof is enplaced over the 10 slave support axis 94 and the sl ave
medium 72 i-s thereby | oaded. By performng the position matching_ by use of
this slave supprtibesedpRreokhat ns cEhe dfaPEdic bretfaheebaed é’ﬂglé%e of the
master medium 73 can be matched with the rotational center of the slave
medi um 72 wi tTFRE ARG dELFRY &5 g@ﬂ?aﬁ?.hl%' an ChE ECCND hGSBaB et ate 77
is |lowered by.the pressure _applyin ans, whereby.the pressing surface of
the second babe Lipraseed 727 THRERTIPHL o CIR AEECRI LG ugoar s F 1dce. of
the slave nedium and this.slave iLum. 72 is,por ed so that ..the

| over “surace 1T 65t Bhet hemiZe BY HuEhs di S eh AR RS 4 B e o

¢l ose contact ?%ﬂi%ﬁrﬁsoisrggga}_‘n‘g ikh&e“RQQ%gg;Hgfp%%%gé&%%nﬁﬁE%?%g;%ﬁegt he

surface) of the master at a pre ressure.

both the uppeg; andypl OWE! - JBGREtG bLeh ALY PO RRPRN AL NSES B8Rt BS are
made to approach the conjoined body formed by the conjoined naster nedi um

73 and 25 sl ayge tHediid9el 2up arpkYid BavhhedshetndBanek-Cad kekdriheg et o
while the first base plate 76 and the second base plate 77 are 88 3 April .

2006 being rofmived snHbdiant atdyuwne fsldonvelati oo wheaakysddiensagnet i
pattern corresponding to the transfer data borne on the master nediumis-
transferred a} redotdedoitrbheapecornd Mga shwfack ief emphacddvecnediaim 72.
5 After the magnetic transfer has been conpleted, the second _
' 10 _Slave support axis 94 and the siave medium 72 is thereby loaded.
By performing the position matching by use of this slave support
member 94, the center position of the patter.n 86 of the master
medium 73 can be matched with the rotational center of the slave
medium 72 with a high degree of accuracy.
i5 , 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 Dbrought 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

88
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base plate 77 is raised thereby rel easing the pressure, the slave nedium -
72 to which the transfer has been made is separated from tRBeARE3SP8e medi um
73, and renoved and conveyed. Then, in a separate process, the slave
nmedium 72 is inverted and again set 10 onto the slave support axis 94, and

t he opp05|te surfaceg gereof t.h the master 73 and_a

magnetic transter? i 8?f%?%t@nitﬁ%;{blgl gg‘?reﬁlm%ﬁgpﬁéoﬂ’es‘“@ﬁrﬁg %ve

Furt her, as ggy agt818(x%q% agﬁggatq$ §_ e nf i so as to -
perform the n& tlc Pranster on BETR1S Fdihg %Lﬁ? PrPﬁé“§lave
‘medi um 72 congy Ensguey e d18m! QYRN8 ggarécﬁStn SE A & tﬁn rec%hs

-manner as descri above, |s prOV| ave sup por axi's for

posi tioning éﬁk%éH%nB%akhéﬁﬁﬂﬁkgﬁeﬁgﬁm0$2the slave medi um 72 at the center
position of the upper portion of ase nenber 93, and a master 20

supporting member aﬁtéprthéu%@%ﬂeg;rtahx%fg%ta%rbé@ﬂ&&gaf&ads £ Quiggd on

the outer circunference of this slave support axis wherein the center-:

position of theepstder n7 86 Ifaqrs@ackmetb@erelr&%&%g R MBS MBHethod th the |
center position of the slave support axis 94 positioning hole 94a is

provi ded at tiElicent®ro Whi@0shti OmfrarhRashave BARPOEtsepd:2t4d. from
Meanwhi | e, the second base plate 77 is provided with: a 89 3 April 2006
‘posi tioni ng pgihe 98saértiedioent/ér, podi témsveaf ahbecboweyedoritiean infathe base
97 for insertioninto the positioning hole 94a of the slave support axis
94: a master SSpgPeEeinNpParSFberh<091hve mestippotd |:Lﬁg11afermﬁdeancﬂm@1amm57e¢ on the

outer circunferential area 5 of this positioning pin 98; wherein the center
poSi t i onlBf om0 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
cbnfigured 50 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 suppoxt 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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pattern 86 fornmed on the nmaster medium 74 is matched with the center
position of the position matching pin 98 and fixed in placd Al 2e0q

.mat ched position. Then, when the magnetic transfer is to be perforned, the
10 slave nedium 72 is conveyed onto said master nedium 73 supported in the
mast er supportin f th i rst base, Iate % nd the cenira
Tper tur o 7oa PREFEGTIRG BRI ol @QﬁeFeP e daiBiBhipndre IR o EEEh he

sl ave nedi um i | oade tatl te 1 aye

medi um 72 andzghe céﬁ?%rg%déT HSﬁXE l%ﬂ ﬁﬁ% Ea?tern %nﬁé? d&g?4§h§¥

ower - si de nﬁéﬁsrsfg'%%{e WRERIT YT JJhan. .2eONLBase oal abp 77 i

| onered to insert I oni ng p|n Into 't posi |on|ng hol e a of

the slave Sr@lea Hibe BOGKEMA 12 Ol LARAL AGUREOL IR SLBYe

medi um 72 and e center position of the pattern 86 forned on 20 t

upper - si de; rraéwhlr},egbyml@lwg%t@ iRt MRS 85nt SUPRALLLHY orfeeia@r 9 of
the second base plate 77 are natched Next, the upper and | ower surfaces

of the slave peéidin 82 8bEned AN Qhee[ﬁhguéﬂﬂmbb@uzﬁesqoq&t mdecHad ari@athag
surfaces of the ower naster nmedium 73 and the upper master nedium 74 at a
- predet er m nedc@bt 4 @BSUHEEon ahfl tHe dokanshemamynel pihi ed darids rdpphi ed
~thereto to concurrently record the nmagnetic pattern corresponding to 90 3
April 2006 theldcanrsf eridahatdordieosittibe. respecti ve master nediuns 73, 74

" to the respective recording surfaces of the slave medium72. The slave

medi um 72 is subj edhed. twh&n1thﬁlmaqﬂeta&gheanaﬁﬂm oA pr beeperfornafyanbe. This

initial nmagnetization gdlrect current degaussing) consists of generating
a magnet i slave medium 72 is conveyed onto sald 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; whe}‘reby 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
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field of a magnetic field intensity distribution having a gﬁlﬁgﬁtzlg field
intensity portion of an intensity equal to or greater than 896 ¢ he
magnetic coercive force of the slave medium 72, on at |east one or nore
"position's of the track 10 direction; wherein by rotating the slave nedi um
72 or the netijc field. in the track direction, the initial m

i netization
can be perforfibd R AP t ?%Q?(Sl?orlf'ﬁr PReFhe tesrechive Brafer aﬂﬁd&um{%hﬁ' a -
magnetic fi el f netic.field intensity distributiqgn_havin '
magneti c fiel ?14 i(Eﬁt%ﬁ%?l%%%rﬁ%ﬁ%ﬁﬁ%%% 5“5%%?% eEHi§(1taW§H“?4féﬂhZ hetic
coercive force of the slave d@lh%”ﬁgzié ”su%”"ééte%”?odi [ ecxgjtorglat t he
position of the tracE direction, and a rragj’netl ¢ Trefd Tt ensi ty in the

opposi te diregdditih88sohNHLdde %ggmﬁc&.oethisvgnﬁgigf A% 2 ?go lave

medi um 72, is produced by generating a nagnetic fie a nagne ield
20 intensigy @i @RObLLAhOLREsEIAPK BnbeCth Ok RGEEILi nyNERELRLY:
rotating the slave nmedium 72 or the nmagnetic field in the “track direction,
the initial negnet ozaki RAgea PEipenf Qﬁﬂ&%ﬂgy Alskripacksn HHtRes, the
transfer magnetic field is applied in the 25 track direction opposite that
in which the nayneitak faghetimanisony pagnedd off el dnbass beerqppl tedsr t here
‘are no track directions 91 3 April 2006 in which the magnetic field -
intensity exaesdserhehamxitminoyathe maghethe opiidinle fagoetdt thieektave
intensity range (0.6-1.3 times the coercive magnetic force of the slave
medi um 72), dndligm fagnet iat flieast Pneerrsingrenpbbihitohe apttibmaltraalnetic
field

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 field intensity distribution

having a magnetic field intensity portion equal to or greater

15 than the magnetic coercive force of the slave medium 72 in only
one direction at the position of the track direction, and a
magnetic field inténsity in the opposite direction less than

the magnetic coercive force Hcs of the slave medium 72, is

produced by generating a magnetic field of a magnetic field
20 intensity at a 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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5 intensity range is present on at |east one or nore places._in g@ | east
one track direction. Further, the magnetic intensity in thé‘ﬁ’ﬂ‘ﬂ Poe track
direction is less than the optimal transfer nmagnetic field intensity in
any track direction position across the entire recording surface area of

- the slave nedi YA 0 According.to the current enmbodinent, when the 4

| g?ggpeti cd tra%%?grl%}jsﬁeomggé%@rigfﬁgﬁ:l ?ﬁﬁsgéﬁteé‘rcjﬁ §i‘i}ieoﬁf‘6?m‘ffﬁh(¥a H?Eern
ornmed on 2 m 73 i s.matched in.advance .cent er

position of t%’ee%]f%‘\slo %slﬁﬂ%gollp ER SRS éiggﬁdl%%%nps e darPh &1%’1‘3 times

D oy Ot chied, ARSI BN biie: 8] 298 PBEUEh S e Rt Q0 Ao O §,°20

master nedium 73; by nmatc e positrons slrave Ui 72 and

said master mRgdmdnicSeifahGlndife poshthothd Nefagba Mg, Reen, TLGhed and

supported on the slave support axi's 9 n-conjorning saird master
nmedi um 73 sandins A t31 d¥BgIel Whebntt BE SEMELtPORLL LPMde t[%%cﬁlsa}fﬁe

medi um 20 72 and the center position of the nmagnetic pattern can

mat ched with &t hNieglatdegs ag-20fk acesith. Wietsdy, the Reghiianahreassuyacy
obt ai ned between the slave nedium 72 to which the ‘transfer has been nade

and the rotationht cppptete afathaidetveon apRaisat tisanVBRa opliidashauasiedi umi s
| oaded therein can be raised. 25 Once a master nedium 73 has been

accur at el y posadriediiedf baidl fnkesityniplaaget raciplirattion pbs st hveagedssine 72
can be supplied to 92 3 April 2006 said master nedium 73, wherein favorable
magnetic trandieretiae roeoptimosmeliaet faxsaent yhandlsve oessiwel7g,. while

t he accur%cy of the positioni ng is ensured, whereby an inprovenent in
product i \}1 ty can bBCEP¥&ieFe the current embodiment, when the magnetic

transfer is to be performed: the center position of the pattern
86 formed on the master medium 73 is matched in advance with
the center posit_ion of the slave support axis 94 and supported
in said position-matched position; the slave medium 72 is
15 conveyed onto said master mediﬁm 73-; by matching the positions
¢f said slave medium 72 and said master medium 73, of which the
position thereof has been matched and supported on the slave
support axis 94, and then conjoining said master medium 73 and
said slave medium 72, the center 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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"5 Note that according to the current enbodi nent, the master ig@g@@%ing
menber 95 is novable in the X and Y directions. However, f in
whi ch the nmaster supporting nenber is a fixed position type supporting
menber, the master nedium 73 can be noved directly to match the position
thereof. 10 Hereinafter, still yet another enbodi ment of the present

i nvention wi FRipaSEsraredigin B g whegeis faveorgbde segnesnaltnpnefersfcaphe mai n
portion of a magnetic transfer apparatus inplenmenting the nmagnetic :
transfer net REPHETHhGIEocirP tehboarnertcasivrey. mglw@ﬁ:hﬁn@wna@ﬁ. Fi g.
20 is a plan view of the pressure applying 15 base according to, the
current enbodtnERe PABLEAHAL eachBITehi Fhedpawi Fys R O SHBREI 2 %r awi ng,
wherein the dinensjpns of th ortjons shown therein are different from

t he act ual r§Fg§§Ct¥%€§66@P %8c§?6@+&?qt)the magneti c transfer apparatus

100 sh i 20 Fiq. whi ch i t f f i i ngl i ded

suchSQYC%IRagnetﬁ%9¥?§§§¥5pl%rﬁéé%%%'ﬁ&g%é?Fgngﬁhggg%egépkg I%%R%re §| ©
f d: t i C, di f ac, |

e um 102 ( 3ORRGEhEHEABES o6 3 RIS et APk Al A2 8GEho BloRB?S o

nitial magnepLzalian Y 0ResA {he HNANGS supBokeill ARyl 8104 CHARG cont act

with the data bearing surface o a nmaster conj ol ned

- therewi th bypgsPfessWyeed3udpbPing 20 2PPLYE NEL JRANG494m3t3 an be
predeterm ned pressure to forma ‘conjoined body; this conjoined body is

t hen -r ot at edmbyed diictitilNg toMRahsh 10k pRRdrachegnatdsr.fiel d appl yi ng means
106 applies a transfer nmagneti:c field to said rotating conjoined body to
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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"5 transfer and record the servo pattern signal data borne on the data
bearing surface of the master medium 103 to the recording 3érhee0of the

- slave nedium 102. According to this nagnetic transfer, when the conjoi ned
body fornmed of the conjoined master nedium 103 and sl ave nedium 102 is
rotated by the rotational 10 drive of the rotating neans 105, the pressure
appl yi ng nmeaf®Piyond apmtes Y 8&sar Br e iR eRoPTRIFLETF N TORB force |
conmponent occurring in the rotational direction. The slaye nedijum 102 is a
di sk shaped F@Bé?ﬂ?%%bﬁééﬁ’ (RIS 7] oA eg et GPBRD TAYAPRAPH BEOFRK t he

| i ke, on which a_ etic 15 recording | ayer .has been fqrmed on. both
sur f aces thefr@(‘—i‘f’?n’?ﬁ P é Wgapﬁﬁfﬁ%gfﬁ’ﬁﬁg&flgf‘?@%ﬂ‘O{Eﬁi?‘??gjres a
magneti zati on _process _in advance. This initial .magnetizati irect
current degattfsaglsgﬁ}f TS Cs%&eﬁgeJﬁ%rSaéfll&]ngmé:a%ﬁﬁe??@?l;%e O13%8%19a{<r§ragneti c

fiel d i nt gnsity, destr] utLan. hayiog.p,qagneti (16l Latensiiy 20 grtion

of an intensity equal or greater at o magneti c coercive

force Hes of ke 5lave gwméé% 08 Astleganba; QRS 0 IR eeé&]@&ﬁ{ﬁ;s of .

the track direction; ereln by rotating the slave medium 102 or tHhe

magneti c fielsdrienct Ner tiacCks 1diveerbafin 1€ AdRibthiahg MBgnatilsz akiyRB8t fan be
perfornmed on all tracks. Further, 25 it is nore pre?erable that -a magnetic-

field of a nagaabiérf wakd tHNEGNF) ineddbsdy Fbuhé @B Fhend Benfoimgneddiee:f i el d
intensity 94 3 April 2006 portion equal to or greater than the magnetic -
-coercive foraeditgsied drwe sIhavemadtinumob02 si nodatyd dne tdhier eotaoivral t he
position of the track direction, and a nagnetic field intensity in the
opposi t eldi r detivencf egws trivaatihe meygretitd,ctbechvesfwre@pHiying 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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5 of the slave nmedium 102, is produced by generating a nmagnetic_ field of a
magnetic field intensity at a portion of the track directi ddprhdpPof '
wherein by rotating the sl'ave nedium 102 or the magnetic field in the
track direction, the initial magnetization can be perfornmed on all tracks.
10 The sl ave nedi,um 102, di sposed on the |- r side as showmn, in_Fig.19, is

: , 0
supported on RHEITPpERIRLIFUEE GFRTHT ST ThPoPATRDT WELE PP atTF 51 of a

rotati 105. . A rotational i.s 152 is provided on th ter of th
bot tom Sur  ad=or® 6 S Foratronn 1FAed Bk o5 BEP4aREe R VO ROrbri i 150

is 15 rotatahly pported,.in a.bear] menpber, .153.. Ratat.ional _for froma
sprocket (no%fsﬁgl\%m?]??%k éhglelcvjéo%taéﬁg?sm??%en% ce%%gggt%ntetrhsilstyr ot ;tt%leon axis -
152 via a tr fer uch i m . i r l.i ke, by a
Tochan; sm empEage g e e Ea T Tt g mahbri?, elleR' shPe AeF O 2
motor, a Kot gy ¢pd afiHatRl: (il foLr 191 brPEeSHHELS) geﬁ’éré&ﬁﬁ 'akxﬁé?ﬁ@cﬁrd?by the

rotati onal base plate 151 is rotated substantially one fu otation at a

predet er m ned;angeds Wem Jnd€ i FRENEld GnkEABSE frat aSpbPrPSh RET £RE M cKThe
master nedium 103 is forned in a disk shape,” and has 25 a transfer data

bearing surf ageecwhbshtarRsirstwhHeian By OFdtatungvene RakivermedQmnred: ofr a
pliable magnetic |ayer, on one 95 3 April 2006 surface thereof; this data

beari ng surfahe msghbaicwhicill is the twanddoriieenedony tihea iheeandi ng surface
of the slave nmedium 102. The surface of the nmaster nmedi um 103 opposite
t hat of the davaetbeatioyg cur bacperfosugupoent edllohradies | ower surface of the
di sk - |
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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5 shaped pressing base plate 141 of the pressure applying neans, 184; this
pressing base plate 141 presses the master nedi um 103 agaiﬁéﬁ”ﬂﬁ@ @] ave
medi um 102. A pressure applying base 142 is di sposed on the upper portion
of the pressing base plate 141. The pressing base plate 10 141 is -

e 142, and is novable_ in the contact

ted t hi i b
support o0 on N BOPRULS, PRLYL TR B8, L2, canpe L el oyt cont
th tical direction. - F her, [ t f hani that d
B I e T R e
15 i 4 d.th L b .plate 141 i i-ded.
1o pressure enalygRchest ! ORISR RY date e L Lol

142b ext endi ngo%ﬁ?@ﬁaggrj‘%@énitshgulg}?éﬁed Ghr %ﬁ&%ggsgquifacgoég% d 8'1%2

portion 142a, a engagi ng 2 opper por I'S med on

ower edge; POrdROhrE g BhEEYIT ALRGE w'the#§3&ﬁeaap§%%%r%ﬂmgsaér udi ng

into the interiof thereof.” Arod 142d is attached to the portion of
the pressure jappl Vhi‘ﬂp?@§§iﬂél%as@rt¢ldﬁ§e 191 pRds80s %%et&ascely}nﬁ&aiam i3 a

rai sing and | owering nmechani sm (not shown) so as to novable 25 up and down.

. A plurality ofadgeahlstbensi siys,6l43@ivhi g, constitutes a pressure transfer
mechani sm 143, is provided within the bottom 96 surface of the pressure

appl yi ng base 142. ATheepsessiampllydag bptatpiZldl dsspoewd dad tar ubgetipper
portion of the engagi ng stopper portion 142c at the bottom surface of the
round pl ate p@oitden dfdfhe gireshénpriess ptrimdél 142e fdihes pmgsisasygpbase pl at e
141 is 5 supported on the engagi ng stopper portion 142c. when the pressure
10 141 is supported on this pressure applying base 142, and is
movable in the contact and separation directions relative to
the rotational base plate 151, in the vertical direction.
Further, a pressure transfer mechanism that does not constrain
the force component in the rotationél direction beﬁween 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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appl yi ng base 142 is raised, and noved as an integral unit _therewth; when
the pressure applying base 142 is lowered so as to conjoin3'tﬁ‘|i"éll Ler
medi um 103 and the slave nedium 102, the ball bearings 143a pressure

. contact the upper surface of 10 the pressing base plate 141 to becone
thrust bearings and transfer the pressure. The pressure applying base 142
is fixed i n tHEIRBEART O PTEPFELE| P HNY PRES bl4at i0IF BFEeERENPrESE ng
base plate 14 anﬁ_ t he rotg;i nal . base glate,lSl'as an integral unit is
permitted 15P0F CHE rict BE P6H G O hBCHEPPT RO AGS 1A TS RET I €88re i s

movable up aRA-GBUR WAL LhE T aed Pir R yimgPbaka e $25Te St he

engagi ng sto r rtion_142¢ is. separat from _sai r essi e plate
PIRTONIE R Y AR T o R TR SR B Ee e et

upper surgac | ?ﬁﬁ or | Ll 0 lead
portion o% agﬁgéﬁgps%gbﬁ%ﬁ%gg%% yi g£§%§%%6%6 fﬁgg?%gwﬁggﬂéei%F%éEQ I's
configured sg,a$,t Qg apIoAGH the, gond aCt:nSHLEaGess ofn ke é}e&nﬁed' um 103
and the slave nedium 102 and 25 apply a transfer nagnetic field thereto. It

i's preferabl enthalicih hamal knBepré 8951438131 8g N sLi1spoged) GRetde sor ti on
of the 3 April 2006 bottom surface of the corresponding to the depression

portion 142as dThecdldinbenei mgscekdtadate wOwhdethai $1hm@Prbagsa 1@2d it s
preferable that said ball bearings 142a be provided so that all of said
bal | - beari ngsh&4Ball lreestingut 1488 pedgsant sontsct ccHe cppeactuthe-cipger
surface of the pressing base plate 141 and press there against with a
uni form 1@r cthe pressing base plate 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 master 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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‘Further, the center positions of the rotational base plate _151 and the
pressing base plate 141 are determ ned by a  positioning rre%l‘?‘é’ﬁilgﬁ)t%m?
provided in an area nore outward than 10 the master nedi um 103 and the
-slave medium 102. In the case of the apparatus shown in the draw ng, a
plurality of positioning pins 171 are provided upright on the rotational
base pl ate 13bttomndupbste icdnthg ¢ineSPPTEing ctopdfedepirafienpPessiqly base
plate 141; the positioning of the center positions of the master nedium 15
103 and the si4dge Wé@liW1182arsn%?ar1t4i3éda%1prﬁyl€%@mlitrli’gsgé}réﬁsrpé@iitlit'oni ng
pins 171 and said positioning holes 172. Further, the rotational force of
the rotational® Pagéeplate ti’@% sald ppddbeatie@s htpudie PRPELGRS PRI Yiitng
mechani sm 107 to the (gressi ng base E%ate 141. The rotational force i

; iS
transferred 29t fledildi Aaemtngsoréaa FFaiid AEEtEY BT IRy FO32anP t he
slave nedium 102. The distal ends of th osi tioni in 71 e
proxi ded i Inuac é:rteﬁﬁ?o‘lr”ﬂ?e’f/ﬁé’rr By <t e @b%ﬁ]ﬁ!eﬁlélfllﬁgg%% pajatltﬁ lﬁ]eand
ositioning hole is,facilitated.. The nagnetic.field applying apparatus 106
For appl yi %g Ri5e® %gef:?%%%*nesft n‘%é:?l;e?i Englpoe Hkicfé)orr?%r'i seglzO gn gl egfr omagnetic -

appar at us 'DVOVidegag%ﬂgratﬁgkgn%ég gi@@kﬁ@ﬁ) ﬁﬁg£0£€E¥gﬁﬁgfﬂﬁ%$%gﬁ?gn of

having 98 3 April a hea ortion extending 1nt

- the conj oi ned 5;maskhetngediaun 13138d slave MRyl 408 &3l 8 support ed
in the rotational base plate I51 and the pressing base plate 141; or a

per manent m%i_t@l@ﬁ;%ﬁ%&h%&_@ﬂ&&ﬁ PRoPIEDin kot Brék @RS eSoefwatraecion oi ned
‘body. The magnetic field applying apparatus 106 applies a transfer ‘
magnet i ¢ 10i eluwhedinbetéi oeqdamal beladdothéeslave 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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track direction, and in the direction substantially the opp05|te of that
in which the |n|t|al magneti zation magnetic field was appl?@@ﬂ K% t hat
the magnetic field applying apparatus 106 10 is provided at a position

wherein it does not interfere with the pressure applying base 142 when it

is raised or lowered. L The transfer gnetl c field is applied so that there
are no nmagnef 39 RPHCIOR BREFRGEY Bx &R (ﬁaﬁ@aﬁﬁérﬁﬁii%mfv%%%o%}m

optimal magnetic field in sit e (Q. rre the 15 coe lee
mRgneti ¢ foraasa?rtrﬁ g 2 ) e LTI Ty 1 PRCED TR CEPBRT Lo

t f t t thin.th t field it
o present ofifgt T B O Hebtre HGHE Erhcle Fif g?f%%f'aﬁwa%er BFF oA FﬁriﬁQ?e
the nmagnetic |Qt e&nlla |n the on O%Ir% tr&\fskc)%lerectl on |s LE‘?&% tra% t he 20
opti mal transF gne |c e ﬁ)ensﬂ"y R tracck dlrec ron p03|t|on

across thg eni Eﬁerc‘?&rg;[éjlﬂé% %HE{,aCﬁqé‘ n%ftéEhfléﬂhcf“é%ﬁalg% é%nSfSer

According to the nagnetic trans per

appar at us 1090%05%11%%5:;1tt*l%n%ﬁf@?%a%et&brﬁteld brd A% afiﬁe‘l”éé%'h%g base
plate 141, on which the master medi'um 103 has been positioned and fixed in

sai d posi ti ORrabREALREE 198, 304l $h2096- % {dh LS RERISUNG BRI thase

142; and positioning the cent er position of the slave nedium 102 on the
Upper surfacefothébein khbtiakith: haseipl akeynkylzandoh indgr@ttiber 5¢& by aragedi um

102 in said position, while in the state in which sufficient space has
been 5 openedppiiagendtre thetatheomdpsaipl dield SHprdiydnpheppbavensrddioum 102
to facilitate the renoval and | oadi ng operations thereof.
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 cpposite 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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Next, the pressure applying base 142 is | owered, and while the positions of
the rotation base plate 151 and the pressing base plate 143 Zgging
mat ched by use of the positioning mechanism 10 107, the transfer data
bearing surface of the master nedium 103 is conjoined with the recording

surface of the, sl ave nedi um 102 _ at a.g%gdeternined,pneSsure provi ded
t hrough the pYEdsGPE PASSENEPAPRIGERENT 1343 IR H g nEHE S UF e ot or

is activated and the drive is 152.is i ven, whereby the rotatiqnal base
D Brht o 1or moien gdLbUE MG Tedip ML X BN RbeRY Giitaed: 8 o o

the positionin chani sm 107, e rqtated as an.integral i t; at, fhe

sanme time. t HEORT et BFSEdREi Bk ARG nget I S LABB IS Wl thd " Etid i ng
conj oi ned bo wher eby, the.transfer, data such . a. servo_sigqnal, or the
et or med oA Py et thoiie B bedn R irP RS KBeSe i ot um

103 is m%‘ﬁ;&g&lé&’ﬁ%ﬁ&%ﬁ%gé.r:?odcaac’l%nﬁ@&s%r Efgtc?ritg%bé@:? th&CH Lo $ff ace of

t he sl ave um ing to the curren odl ment, the pressing

base plate 14l of, Ehei PIERIURR2PH KNI aNBAN: 0% o¥rdRRCEhOR R, 25
the pressure transfer nmechani sm 143. constructed by the ball bearings 143a,

does not consid:ai,NthB&f M@ COPPORERL LASE W2 BY 1ok ed, ARFd kn2006HN t he
rotational direction when the conjoined body is being rotated and the

transf er nmagneidicifinel 6f itheapptieibn BagetdliteDl 85 SindgthagR-pisahg Hakk
rotates around the rotational center of the rotational base plate 151,
i ndependent | yplaftet hel piresiseiey haapphéyibygudbasd U povhtienapphychgnitdre
pressure. In this manner, no drive |load due to the rotation is applied to
t he pr essliy e 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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applying base 142, and the slave nmedium 102 and the master npediym 103 are

rotated as an integral unit wherein no slippage occurs the? ;
wher eby a magnetic transfer with a high degree 10 of accuracy can be
performed. Fig. 21 is a cross-sectional view of the main part of a
magnetic tran a r.at 0 rovided with a pressur transfer.
Toohant em 1aa-hods: Benetrdian ShrRCRYREothdl KRl cBRESPHLT o208 Bhina | 15
According to rent .ﬂﬁﬂ , I I ansfer apism 144
is formed by %ﬁgﬁﬁ#{égg.t %Eeg%ess%ngggé?gigﬁggéﬁ %51£$éﬁg¥%ggﬁgr€%§in t he
same mnner 3s.dlesol Badedppys 130drotsSURRGLLAdcRel BEn Lhe, T U Pl At e
portion 142a of the pressure applying base 142 and the engagi ng st opper
142c. A plurads the2QQft idnh1 B! bid¥: ROT S nkdfanksSnOPPREG RN LDE [ tom
surface of the round plate portion 142a of the pressure applying base 142.
An air chaneipghddbdt bade ﬂ@@?%itl@r@tﬂ@ihg tiepabisexPelrhi i s RNRS: 144a is
provi ded through the interior of the round panel portion 142a; this air
channel | eadsnd @idike exherded HeOkhiOoPoL2h: M i60APPTiSd 1t &hpr g8SeUA NQ
source (not shown), and supplies conpressed air. 101 3 April 2006 \Wen the
pressi ng basegplatieglifschas2, beenrheoyiarvetnelininny02 appliteaha aieofedinassur e,
said pressing base plate 141 is separated fromthe pressure applying base
142 by the ai¥0ZFnrpel tethte amarnénaegrak pelkiwpypdmneso Isliprebesatcahysr essur e
appl ying base 5 142, which is expelled toward the upper surface of the
pressing baddegledesvwean; wmbeblieappegialiic itsappipsieitied haghhdegtast e

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 According to the current embodiment, the pressure transfer
mechanism 144 is formed by an air gap. The pressing base plate

141 is structured in the same manner as described above, and

 issupportedbetweentheroundplateportion142aofthepressure
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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in which an air gap has been fornmed between the pressure apglying base 142
and the pressing base plate 141. The rotation of the press ﬁﬁ“ﬁ Q@Splate
141 and the rotational base plate 151 as 10 an integral unit, which is

i ndependent in relation to the pressure applying base 142, is permtted by
t he non-contact sliding nobility provided by the air gap. OQherw se, the
conponents are theWsanethss rrhkoseng iewme Phate d411es degnt hewvernasgAvring
transfer is performed in the sanme manner as occurred 15 in the enbodi nment

~ shown t her ei iePicicrtdiong of oprersuwisnr At depboti imenbasasPimls 14thdspressing
base plate 141 of the pressure applying nmeans 104, by the action _of the
pressure tran%@@r%’ﬁﬁ@hgﬁﬂ%WQEéeééw roet e Dhashe4aiy Cheaply 6FREHIYY t he
expul sion of the pressurized air, does not 20 constrain the rotatjonal
force conponehtOW Fhe éligt $HpE I3 RIS 8443°E S BF B WREs PR R3S ® he

conj oi ned body, js_bei tated and the transf tic field applied,
and the piessifty “BaSB 9l SFESHER FOrar S GE He Tt 61 DHPEEERTEF of

boee 190 LR $h8, W crBIBRERIREL b Ueahlf PIEEAY EngdofRRLY | O

base 142, whi manner,” no drive [0ad due.

to the rotati iR wh%cﬁ%?jxl éleg ?%g h%%}e{)rne§§ﬂﬁ ede%gﬁﬂeéglrﬁ‘%ﬁé %&%QQ@J:@QEF%%% base

142, and the sl avée nedi um e hms are r ed” as an

integral unityyhenalbnaie Sid pRAASIAGLS phhet chal waga: IRl of Rgnet| o

transfer with a high degree “of accuracy can be perforned. 5 Next, Fig. 22
- is a draw ng ofs & iRlesakBopPase Rhatgqldde andaibabathonalpibaselpl ade 151

havi ng a positioni ng nechani sm
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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108 for positioning the master medium 103 and the slave nmedium 102
according to anot her enbodi nent of the present invention, éﬁd’“ﬂ:?g% 23 is a
plan view of the master medium 103 according 10 to this enbodi nent. The
basi c configuration of the pressing base plate 141 and the rotational base
pl ate 151 according to the current enbodinent is the same as that shown in
Fig. 19. The amdiyéngriecieuld 2,03nd shppdratvednedi rhk0 Hred sSihegndrase peditven 141 1S
formed so as to have 15 a | arger outer dianmeter than that of the slave

medi um 102 sii¥pert edbtiatetihes ot attegedl bade Wieted n1549, sldippageposivisoni ng
mechani sm 108 for positioning the rotational base plate 151 and the naster
medi um 103 i sshéirspesedenn whearepyr & brondtisaitdanaseervithedi daohodewttiech i s
outside of the portion thereof that conjoins 20 with the slave medi um 102.
Four positiofifngcphrnacisiambe peeEpEedn the rotational base plate 151

t hat "positions and supports the slave nedium 102, and four positioning
hol es 182%(refer t¥efryg Fis)2arks 5t GFRUERY Un & RECHBEREPAREIPLATETE t he
positioning pins 181 and the 25 positi og_i ggvhol es 182 constitute the

n

posi tioni ng EChamdmtiesal asre glatsis Y PhBOPLEH VTG RECPTHS™ 81 are
i ded i 03 3 A1 2006 f . h upl i t hereof int

Phe. post ti onihf Rt a8 Lo teS (el Fe e deraf ol RecErBing e omeHE R ur r ent

Mooni e g2 T ed T . ‘

Dot ti oni g HteeegirEftY fL skn P BRBLLAReAS JeOpHE MR edtitn | o

the positionijng beles,383 gfptlie vIRR! 8t RAWMELA0Ie NS 9BY LBSoRRRI i on Of

10  to this embodiment.
| The basic configuration of the pressing base plate 141 and
the rotational base plate 151 according to the current embodiment
is the same as that shown in Fig. 19. The master medium 103
supported in the pressing base plate 141 is formed so as to have
15 a larger outer diameter than that of the slave medium 102
supported in the rotational base plate 151, and a positioning
mechanism 108 for positioning the rotational base plate 151 and
the master medium 103 is disposed on the portion of said 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 to Fig. 23} are provided
on the master medium 103; the positioning pins 181 and the. 
25 positioning holes 182 constitute the positioning mechanism 108.

The distal ends of the positioning pins 181 are provided in a
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‘rotational base plate 151, that is, of the slave nediun1102 is _ matched to
the position of the nmaster nmedium 103: In this manner, the éﬁﬁ%??@%ted
positioning operation of matching the position 10 of the pressing base

- plate 141 and the position of the master nedium 103 by use of the
positioning mechani sm 107 shown in Fig. 19 becones unnecessary, whereby
sinplificati ofRsfredheormposid Fomicagpbiyey shevrrichrt ehopral hbeniia holas a | oss
inthe accuracy thereof. 15 Fig. 24 is a drawing of a pressing base plate
141 and a rot F@néﬁcbéééa%ﬁQué%efskyhav|ng a positioni ng mechani sm 109
according to yet another_ enbodinment of the_ present invention.  The basic
configuration of tﬁECBF%%%gﬁﬁ'Hﬁ%éuﬁFﬁ?%ET@?déﬁﬂn¥h@hePd#&iFBH&Pl%Hgé pl at e

151 according to the current enbodi nent 20 is the sanme as g%t shown in
Fig. 19. A poH%5%riPRgech&si Bﬁiff‘i’ﬁ‘?df'thf)d%?sﬁtdﬁF‘ﬁQgtW§ at PBntalf}e base

| 151 d th ' h f
Phe 1 ot at fond°® %&%aﬁﬁ%ﬁs% FaTaE Jef?top%*g%??sﬁ P
ded t t f 1 t t 151

D5 and a posi Lrarni Rala® 0 e, 1§y iRy EhE PP RATER B D,

mast er nedi U@ﬁ]t%%fg%gf PO '19% P @hgr?]lsangfté(}?el JS%X%l J‘Plh %99@3

. posi tioning ho constitute e ‘posT i odi

posi tioni ng Ridtchl Q@%ﬁé%ofsfirt%ﬂ B ethe ﬁ@ﬂé@ﬁe@ﬂﬁﬁ &uee zgftﬁﬂemaﬁﬂ@a/e
.medi um 102 and protrudes therefrom The distal end of the p05|t|on|ng pin.

191 is provide@ t8mgliapeiefof Of 1Bnidddopdients ctosPhiatent hereef pbatwidhe
positioning hole 192 is facilitated thereby. Note that the positioning of
t he sl avaOnedifuth:02regdting base plate 141 and the position of the master

medium 103 by use 6f the positioning mechanism 107 shown in Fig.

19 becomes unnecessary, whereby simplification of the

positioning operation can be obtained without a loss in the

‘accuracy thereof.

15 Fig. 24 is a drawing of a pressing base plate 141 and a
rotational 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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al so be perforned by ‘the insertion of the positioning pin 191 ?f t he
rotati onal base plate 151 through the central aperture 1024 Al 2994 s| ave
medi um 102. 10 According to the current enbodi nent, when the pressure
appl ying operation is to be perforned, the positioning pin 191 of the

rotational base plate 151 is inserted into the £05|t|onH§? gég 3% of the
master medi umCFdE1onmRy diftet he? FEBFH BREO I EmRP S IR NG 195 e 151,

that is, of the sl ave nediu 02 is 1 rrat hed to 0Si tion he .
mast er medi uMCEGRLOPANE D %ﬁﬁ’@lsses ﬁ?pﬁ’%fteé‘ r8ﬂ)25fpa‘ﬁtélﬁeo‘f’Er%‘t Fehi ng

th t f th b te 141

magt ESSImei:IiOE af@ﬁ%%ﬁ%‘ﬁng &%‘ﬁﬁ%@%&ﬂ@ ePhle Oénané ?rgﬁﬁg?i as’ sO%vt\"/n “in Fig.
22, wh b Li.ficat f th t bt d
o2 hone" by (BT bhERL O T eef?()s' R S L R TS R

sl ave nmedum_ | %%altllﬁ p@ﬁéroero'%e Pé! p8£1t£+1ﬁfrg0§5&kbt zﬂqspwcllﬁlluatte@e

posi ti oni ng ope dn can urt s npl i e that in the reverse

to the above‘t@‘l%;%%yb%@@%t%t pos%éérh%f”%tﬁ[e @@Q{ré'mejeﬁ%mcﬁm R&n
supported in the rotational base "plate 15T and the slave nedium 102 can be

supported inghe %@%@:ﬂwﬂeb BPOGePE 8SSFNLPRIFELRE %&sﬂt‘ﬂamiﬁbepiﬂ Xatii on of
the sl ave nmedi um 10 and the master nedium 103 in the pressing base plate

141 and the drotati opgdtiloase Pied 11454, 15 e3pecugietys ceatrhe fesrfaireed by
adsorption by air suction, for which a suction channel is 5 forned.
Further, it i1®2zpr effesabdleslialvat medhkh JP@r.es are opened on the portion of
the master medium 103 other than that on which
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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the transfer pattern has been forned, so that the air on ths Igﬁntagt
portion of the slave nmedium 102 can be suctioned off there Hk &H, wher eby
no air remains between the contact 10 surfaces. Further, as in each of the
enbodi ment's descri bed above, there are cases in which one recording
surface of a slave nedium 102 is_conjoined wth the data bearing surface
of a master MFAIFHNI1IB3SARI e sihyt ety dégesirr ofsihe HaitetreivPdi<ster s
performed 15 on one side of the slaye, nedium 103, and cases in_which both

recordi ng surdtddeomagher dediemmedruit 19 &FESELRY Harsd PnetR 1thend
respective data bearjing faces of.two ster nedi.u and a, double sided
Conburrent ettt ot ERSePhN diedt G ILHELY o CaitRRGPEL Tt of

t he sl ave neq;u%b;OZ.tForlgases in %hich:go tge ﬁin | e sidedhsuc essi ve
magnetic transf &IorEPHETY ofmed” FRET T avie imltt Gt L0 (6Pt KBRS 6F nmedi um

103) i's sypp &r%%&.”F%?ﬁnnglrl;gg)%tié”}ﬁleé&%@ég'ﬁaﬁt %ﬁ%ﬁ‘ ée@eagg: e;?eL Jgedi um

103 (or the slave ne I'S "'suppor e pressing ate 141,

sai d_ master gieghumola3oand: sal ddavendmdiud Agnat eagoniolned andi?S

transfer magnetic field is appli t hereto. ter the single

successi ve mMaagRetirantFaNSiA1as hRsePeDErFRNERY, sé heak08n3 ARFI bn 306 )
opposite surface of the slave nedium 102 is conjoined with a nmaster nedi um

103 on whi ch chteRROSbi€i SUIdfAERePAl &€ Mdi@embeen cdroedncansndde e ansf er
magnetic field is applied thereto. For cases in which the double sided"’
concurrent nagrekitdrbugnsvaerebysnpesiorretina bétwdermmadiceronedetim 103 is
supported in the rotational base plate 151 and a second master nedi um 103
is 10 - surfaces.
Further, as in each of the embodiments described above,
there are cases in which one recording surface of a slave medium
102 is conjoined with the data bearing‘surface of a master medium
103 and a single sided successive magnetic transfer is performed
15 on one side of the slave medium 103, and cases in which both
.'recording surfaces of the slave medium 102 are conjoined with
the re_spective data beariné 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 sﬁpportedAin 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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supported in the pressing base plate 141, the slave nedium 102 i ‘
suBBorted sandwi ched between both of the naster nedi uns 103?A4T6§$m%nd bot h
surfaces of the slave medium 102 are conjoined 10 with the respective
.surfaces of the master mediuns 103, 103, and the transfer magnetic field
is applied thereto. Basicall%% t he magnetic transfer according to the

present i nventRRIFIESIPFEaset te Wite§daBe - myEo kNS afoR i imes) with a
Current  magndF e BFA T GG P PAER hOBR O T CPRERBRPRCErOM e
Sl'ave modh um K0TS AT R BeaM iy o Ttk oF T RSEBF S 198 108,
battern 20 Tore an PRGCRURYT rRuE st BT e BT Eap Vg hrerarer "

ragnetic o i el 8 i dhehs agke digiestion. sybRtaNtial Ly Lhe, aan0sitecel tha

in which the initial nmagnetization has been per perform The

magnetic transfiglti A1t Besd 6Silde 1f5heamw%téc%n§agn%§§§5 £ &SReRding to

the contact protrusion portions and the space 2 depression portions

of the pattergugried by ﬂh@e%pééﬁmgebag%gﬂ%ttieclhﬁyecrheoglwg il @mPERS | NQ

face of the master nmedium 107 3 April 6 103 is transferred and recorded
onto the sl avis suppacted thadiidok) botwddienstR\UE 0BEINHBLED InediQ@s31dr i |

2006 What is clainmed is: 1. A nagnetic transfer apparatus conprising: a
naster 103, and both surfaces of the 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 rsurface) 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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fixing base for positioning and supporting a master nedium. bearing a data
'signal, and 5 a conjoining apparatus for bringing a slave mediPRPY Mt s
to receive the transfer of the data signal fromthe naster nmediuminto a
state of close contact with the master mediumto forma conjoi ned body,
wherein said ter mediumis exchanged as a wheole along with the _10.
mmst ot i x| ngLBAsE AN REGRAL A CTELIRER Qb s 1a8ERPF FRRE | FPRET ai m 1,
further conprisi a plurality of the er fixing bases, and a conveyor
“for sequentiakf?gg%nggygﬁ% THY SSEEF™ i 1% ng 15 bases to the transfer
position. 3. A magnetic transfer apparatus as defined in claim for 2,
further conprising a cleaning neans for cleaning dust and debris attached
to the surface of a master nmedium supported in a naster fixing base. 20
4. A magnetic transfer apparatus conprising: a conjoining apparatus for
conjoining a magnetic transfer nmaster nedium bearing a data signal and a
sl'ave nedi um having a magnetic recording portion for receiving the
magnetic transfer fromthe master nediumin a hernetically seal ed state,
25 a pressure applying neans for applying pressure that presses the slave
medi um agai nst the master nedium 109 3 April 2006 a depressurizing means
for reducing the pressure of the hernetically seal ed space between the
mast er nedi um and t he sl ave
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medium wi thin the conjoining apparatus to obtain a degree of vacuum
therein, 5 and a magnetic field applying neans for applying3éqF$§ﬁ@§er
magnetic field. 5 A magnetic transfer apparatus as defined in claimi4,

- wherein the conjoinnment pressure fromthe pressure applied by the pressure

appl yi ng neangandst be;8eg8s egs of vacuum obt ai ned by the depressurizing
nmeans when conjoining the master and the 10 slave nediumto performa

magnetic transfer areaaaghaan! kehheder| M&%n%ﬁprﬁsinﬁ TRGRGLLE

transfer apparatus as defined in claim35, ‘wherein the conjoi nment pressure
is control | eiiging Bhaberdn p¥Hith onlBgt BRd d8GRE 1Ah gV ACHAER DAShe LGN

control |l ed beforehand. 7. A magnetic fransfer apparatus as defined in claim

4, 5 or 6, Wereny theaeegemaaf, waguumis controlled so as to be within
t he range of 50-100 kPa. 8. A magnetic transfer apparatus as defined in

claim4, B, 20 6 arcdhiwieragnapherLon ToRNBALngI R SUEEaTS reitdokhed so as
to be 0.01-49N cnR (1-5000 gf/cnR). 9. A magnetic transfer apparatus as
defined in ady tnereteivd dhestdanafd; dfuthbedale0Eighal Ngrém [t0wemasbanber
and an upper chanber, which is nmovable in the contact and separation
direction reMgdive in-sai dtioaverf chasbergntamd aisiealhechsrment m@Giukl0 3 April
2006 that slidably contacts the surface of both the chanbers that is

' to form a conjoined body, wherein

said master medium is exchanged as a whole along with the

10, master fixing base.

2. A magnetic transfer apparatus as defined in claim 1,
further comprising |

a plurality of the master fixing bases, and

a conveyor for sequentially conveying the master fixing

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 transfer apparatus comprising:

a conjoining apparatus for conjoining a magnetic transfer
master medium bearing a data'signal and a slave medium having
amagnetic recording portion for receiving the magnetic transfer
from the master medium in a hermetically sealed state,

26 - a pressure applying means for applying pressure that

presses the slave medium against the master medium,
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parallel to the contact and separation direction of said chanbers so as to
hernetically seal the space of the. interior -portion forneaﬂﬂyﬂ§39%
conj oi ned upper chanber and |ower 5 chanber. 10 15 20 10. A magnetic
transfer elastic pressing nenber for pressing against the back surface of
a slave nedi um f o depeéssuizimgrmgansi font raneténg f tlomparedatae bedirdheg
surface of a nmaster nedium on which a transfer pattern corresponding to

t he transf er heferet idedd voesai edorpret leeidvesint thevha steomed e andithg slavkace of
said slave nmedium has been conjoi ned, when a transfer magnetic field is
to be appli ededbmpeariftbim dhemgpretdininganpperatwhdoeiohtahe prdswiargofur f ace
that contacts the back surface of the slave nmediumis forned with
protrusi ons S WePEEstons for pressing nainly against the portion
correspogsdi ng to the portion of the recording surface of slave nedium

conj oi ned® wi t h t hérdd Bpgtefrigpbield applyinenesnt 6¢r pepil uimg attransfelrast i c
pressing nmenber as defined in claim10, wherein said elastic pressing
nmenber conpri&®etdcopfégifing protrusion portion that connects with the back
surface of the slave nediumconfigured of: an inner ring portion on the

i nner circunferente thawrgoétic drrapafear anpagapor tdsormeghnechelroutledin 4,

ci rcunf er enceydiRi£0fne ahjoLmnctPIptbadbddey Qbn! 86k abrd2ahtd ORSH1G04T SyPONdi Ng

to the servo pattern of the nmaster medi um concatenated with sajd, |nner
€ pressure applying means and the degree of vacuum obtained by

ring.
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 G, 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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portion and said outer ring portion. 111 3 April 2006 12. A_nagnetic
transfer apparatus as defined in claim1, further conprisi %gbfpné-zﬂ@ﬁ der in
whi ch- two master mnediuns, each having a data bearing surface on which a
pattern corresponding to the transfer data has been forned, are opposingly
conjoined with both recording surfaces of a slave mediumthat is to
receive a -magnetic transfer fromthe respective data bearing surface of

both of _sal dulRStela gl UhR: £ABCHAL Qkbyce BR0,8ITRARCLILKLEE! GaRPPL VI NG
means ‘that applies a transfer mnagnetic field to performthe magnetic
transfer, whe?®Eihlet héoceHter cppsiat ofad oPepdiatiart etirpedionmsofandaithe sl ave

medi um ar e - madchedrdysdists o kel RRA1 P Nsdd10hEedp e e thol dfleri@nd the

amount of eccentricity be en the center sitions _of said ter medi uns
LG L rOPEST 028 FEE OO EORT (BPTD0 RTET o BTt o

and said sl ave
transfer @pparamberas defined in claim 12, wherein said anount of
eccentricity between the center positions of said nmaster nediuns and said
slave nmediumis 1essAtdmametric equabrén Elhdtc béeshi MpoReibes Epansfer

met hod conprising the steps of; conjoining the data bearing surface, on
whi ch a pat PEessirgrdgedpondibeghack shefacansfaesladat medihsn beemetoivhty with

the recording surface of a slave nediumfor receiving the transfer
. 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
siave 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 Iformed 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 ring

portion and said outer ring portion.
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~fromsaid master nediumto forma conjoi ned body, 112 3 April 2006 and
applying a transfer nmagnetic field thereto to perform the

~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 which has been opened on the
sl ave nedium and after the center position of the pattern forned on the

data bearing face20fa spifletBSt@aniedl WpRasthseds mRicched M thathel, center
position of the slave support axis and fixed in the matched 10 position,

the sl ave nediuttrhies sengpliiseédgt o sai d sl ave support 15 20 25 center position
of the slave support axis. 16. A magnetic transfer nmethod as defined in
claim 14 or axi s, avherdshy inhehjpdsitwoonaskrc eddguns , tdachnhstinrg wedhtian and
the slave nediumis perfornmed. 15 . A magnetic transfer nethod as defined
in claim 14, bepménrgi aiaee gt tdish ot PeRECuScsresRAddRY i & FhsuBranFifEasur ed
by use of a aSﬁrin% nicgosco e, and the.center _position qf .said pattern
i s matched w43 RaS155ehnk IS a 356 PPPOR A E HioRg ChBFR ¢ 6ﬁﬂﬁ¥ovided
along with t kﬂ:%c%f:&ﬂ‘%f ShrRALL & af ﬁé@%&&&nhghgpig o gggél% a magnetic

transfer from the respective data bearing surface of both of
said master mediums concurrently, and
a magnetic field applying means that applies a transfer
. magnetic field to perform the magnetic transfer, wherein
the center positions of the master mediums and the slave
. medium are matched by use of a center pin provided on the holder,
and
the amount of eccentricity between the center positions
of said master mediums and said slave medium is less than or

equal to 100 um.

13 . A magnetic transfer apparatus as defined in claim 12,
wherein

said amount of eccentricity between the center positions
of said master mediums and said slave medium is less than or
equal to 50 um. |

14, A magnetic transfer method comprising the steps of;

conjoining the data bearing surface, on which a pattern
corresponding to the transfer data has been formed, with the
recording surface of a slave medium for receiving the transfer

from said master medium to form a conjoined body,
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17;. A magnetic transfer method conprising the steps of: bringi n8 a naster

medi um bearing a data signal and a slave nmedium fornmed of a3ﬁﬂﬁ%8 P&

~recording nediumfor receiving the transfer fromsaid master nmediuminto

- close contact to forma conjoined body, 113 3 April 2006 5 10 15 20

rotating said conjgjned bod and_appl yin frap r netic. field
BRI B bR MR R U et

thereto, while sai n O performa g

transfer, mﬁﬁéeﬁggﬁé%ft'@?ﬁﬂ%&egEd%HQ}@ﬂg sai d sl ave nmedi um are conj oi ned

by pressure froma pressure applying neans, and said pressure applying

nmeans exerts no cofsid &lRitdg hofLem £ d%uskAHES & tord RhkNButer
rotational direction when the conjoined body fornmed thereby is rotated as

an integral ulicbumbyrdhie 51063th0sAl 5 081 Mee @ﬂJng&@t@g&i@r@r ddterfginkans. 18
A magnetic transfer nethod as defined in claim17., wherein said

pressure @ppbhydngipeats nychz PESNS Jrob fMventgrd hape stave wikdhHaObhedhe
master mediumin the contact and separation directions so as to conjoin
t he master nmedened aod tthee sdbaeemadtenmandl9 . A nagnetic transfer nmethod as
~defined in claim17 ’
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.
l6. 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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or 18, wherein said rotational driving neans is a neans for rotqhh@? t he
conj oi ned body fornmed by the conjoined master nmedi um and s|é¢§ﬂ1 um as
an integral unit. ABSTRACT METHOD AND APPARATUS FOR MAGNETI C TRANSFER A
magneti c transfer wherein the exchange of master nediuns is nade easy to

performis provi deghtaMiaicelyiliheoapsiatd oy, 8hfii ci ency and transfer
efficiency are inproved, |leading to an overall inprovenent in productivity

[in the manuf act ur eagflyipicekoriaht edr shaue vTedirtigbd hdmsigr vhixibngahase for
determ ning . and supporting the position ofa master nedium which bears .
transfer dat genandned dorwiin mgtappagatiss feorfoeany ohsdmgk tha& ram@sbey nmedi um
and the slave nediumthat is to receive the transfer therefromare

provi ded. Th&hgasier mediumis exchanged along wth the master fixing

base. It %s preferable that a cleanin means be provided.
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 thé rotational drive of a rotational driving means.

18 . VA magnetic transfer method as defined in claim 17,
wherein

said pressu;:e 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
.20 said rotai;ional driving means is a means for rotating the

conjoined body formed by the conjoined master medium and slave

medium as an integral unit.
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ABSTRACT
METHOD AND APPARATUS FOR MAGNETIC TRANSFER
Amagnetic transfer wherein the exchange of master mediums

is made easy to perform is provided, whereby the operational
efficiency and transfer efficiency are improved, leadirig to an
overall improvement_ in productivity in the manufacture of

preformatted slave mediums. Amaster fixing base for determining
and supporting the position ofa master medium, which bears

transfer data, and a conjoining apparatus for conjoining the
master medium and the slave medium tﬁat is toreceive the transfer
therefrom are provided. The master medium is exchanged along
with the master fixing base. It is preferable that a cleaning

means be provided.

Figure 1
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