1 AugUst 2006 MAGNETI C TRANSFER APPARATUS BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention 5 The present invention relates to a magnetic
transfer apparatus for use in perforning magnetic transfepbi@mnags nmaster
carrier bearing an information to a slave nedium 2. Description of the

Prior Art Cenerally, a nmaster carrier (patterned nmaster) for =10 magnetic
transfer conprises transfer patterns such as servo signals in the form of
surface irregularities or enbedded structure, with-at |east a soft . 3
magnetic |ayer on a surface layer. Such a master carrier comes into close
contact with a slave medium having a magnetic recording part and, and’a 15 '
magnetic field for transfer is applied, whereby magnetic. patterns. '

- corresponding to i nf or mat NVAGNEBEG | BRANSFERN&PRABREDS carrier. are transferred |
- to-and recorded on the slave nmedium Such technol ogi es are dlsclqseq in
Japanese Patent Laid-open Publication No.Sho. 63-183623 and Nos.. Hei.

10- 40544 and 10 20 26956 Lald open Publication No.
2001- 256644 and the ||kgg‘$ﬁﬂ¥ﬁ§§§q&ﬁiﬁg #ﬁg‘ E&g? ngd|En1|staaﬁ|?Ershaped
~medi um ‘such a r F nsity exi ble dis a trans :
magneti c fle|d§I2F{E%§ﬂ€§ e %nﬁggﬁégﬁc field application 25 neans

a-_|nc|wd|ng an Eﬂ&&tbggﬁgﬁﬁtlgﬁ%h%goﬁrJﬂﬁk%%%emﬁ>”§gW%gnéklc‘transfer

-apparatus for use in performing magnetic transfer  from. a
master carrier bearing an information to a slave medium.'
2. Description of the Prior Art |
Generally, a maeter carrier (patterned master) for
10 magnetic transfer comprises transfer patterns euch as servo
signals in the form of surface irregularities or _embedded
_structare, with at least a soft magnetic layer on a surface
layer. Such a master carrier comes 1nto close contact wrth a
. slave medium having a magnetic recording part and, and‘ a
15 ‘magnetic field for transfer is applied, whereby magneticﬂ
'.patterns corresponding to information carried on the master
“carrier are transferred to and recorded on the_slave.medium;
 Such technologies are disclosed in Japanese Patent_raidfopen
‘Publication No. Sho. 63-183623 and Nos. Hei. 10-40544 and 10-
20 269566, and Japanese Patent Laid-open Publication No. 2001-
256644 and the like. | |
In cases where rhe slave medium is a disk-shaped medium
such as a hard disk or high-density flexrble disk, a transfer
V.magnetlc field is applled by a 1nagnet1c field appllcatlon N

'25"means including an electromaqnet dev1ce'or permanent_magnet



1 August 2006 device which is disposed at. one si.de or both sides of the
slave nedium in a state that the di sk-shaped nmaster carrier is kept in
close contact with a single surface or both surfaces of ttRgnstang medi um
5 Wth the intention of increasing transfer quality, It is inportant that
t he whol e surface of the slave nmediumcones into close contact with that

‘of the master carrier. In case. of poor contact, poor recording sectors h
~which.are not nagnetically transferred are forned. In such a case, some 10.:.-

signals are nmissing frommagnetic information transferred to the slave
medi um thus decreasing signal quality. In particular, when the recorded

'signals are servo signals, tracking function is deteriorated, thereby

| overi ng 9e¥érrabitialy. 19 5dA8peerd sath omegresitdec ©r abstbr sidepl urfal thy of . .
slave nedia are sequentially subjected to qa%getic transfer by a single. -
mast er c&rf Er PeEENle, 1Pt & STHLE dhakd thRadiskeoshanet emagberi edriteset in
t he hol der. o e ;,;agnetic transfer apparatus and then the slave nediumis
conveyedqtso ic<'§1e%{'1)ntlamct ¢ Bsﬁos??qq_tﬁ?ecwi Wﬁggh@ mEstgtec ¥ iECe t Rls BRFhgi ng
the sl ave,r#BdLUMENLR.C Q%Qp t wth the master carrier, to which a
transfer #§gnetic fieﬁ% %gég%p i'€d. "At t hat time, for. correctly o
posi tsoni ng thgitmstRe Gakkbheloar otfheirféxae\é%i?;%d'ﬁkf& e, e, 5eatgd evenly in
&emm%rmyﬁek ’

a flat inner surf ace of the holder, 25 the above ept-in -

~the st at esofimperhgnsutketl the whole surface of the slave medium comes

into close contact with that of the master carrier. In case;‘f
of poor contact, poor recording sectors which are ,ﬁbt_".
magnetically transferred are formed. In such a case, some
 10 signals are missing from magnetic information transferred fo
__the slave medium, thus decreasing signal quality. ~ In
particular, ﬁhen the recordéd signals are servo signals,
tracking function is deteriocrated, .thereby lowering__
reliability. | T
':15 “ ~ As for suchi magnetic transfer, a blurality of éiave
‘media are sequentially subjected to magnetic transfef.by a
single master carrier. Hence, it is preferred that the
master carrier is set in.thé holder of the magnetic transfer -
apparatus and then the slave medium is ¢onveyed to a'cbntact_'
_-20 position 'with_ the master carrief, thus bringing the siave
- medium into close contact with the masﬁer carrier, to which.a'_‘
transfer magnetic field is applied{ At  that time, fo£ "
corredtly positiéning the master carrier or the slave medium:
':to be seated evenly in a flat inner surface of the holder,

”f:25:'the above elements may be kept in the state_of being.suCked.:

2:




2 | August 2006 to pressure-reducing, suction parts. -For exanple, in case
where the master carriers cone into close contact wwth both surfaces of-

the slave nmediumto sinmultaneously perform magnetic transfmigutiorcope both
surfaces of the slave nmedium 5 two naster carriers may be set to both

inner surfaces of the holder. Aternatively, when the master carrier comes
into contact with a single surface of the sllave nediumto sequentially
perform magnetic transfer to the single surface of the sl ave nedi um the

- master carrier may be positioned in 10 any one inner surface of the hol der -
~and, as necessary, the slave mediummay be set in the other inner surface

- of the hol der. Further, when the slave nmediumis directly set to the

mast er - C§F¥|E¥%SSQ?ﬁ3EﬂdﬂﬂénﬂEdﬁﬂﬁﬁWﬁ§EdPﬁ@tSbe §%peraxem%lehehdh Qﬁsen O{der-
to |ncrea e _the extent of contact between the  slave nmediumand the naster

- carrier, "BCFodE S RHEE FFFIELS SRR e tepptiesie 1ePHradig iHe: shavle medi um.

into clo ct _-w the,master carrier. Addi |onaII with a view to
renDVIng%SF?QE%%BInFHQEQ% COMt Aot SRR ed S SR 59898uééyneﬁ?ﬁ%?%%d t he.

ter. c i iy ct fac of t a vacuum
_rgscreatggbhﬁﬁégyfﬁﬁg%fggpgge%b ?ﬁgﬁh%ﬁd§$Q£%LH%§ c%ﬁgt red that
closes cenbaakisngrf eneeisay heyPhOVEELdLBYLYEE UEH?néi-'CéﬁPf‘a&és the pioner
space.

~ holder. Alternatively, when the master carrier comes into
‘contact with a single surface of the slave medium to
sequentially perform magnetic transfer to the singie surface
‘of the slave medium, the maste.r carrier Iﬁay be 'positioned in
10 ‘any one inner surface of the holder and, as necessary, the
| - slave medium may be eet in the other inner surface of the
holder. Further, when the slave medium is directly set to
the master carriers, the slave medium need not be separately
- held. |
15 ) : In order to increase the extent of',conta_ct between the
| :slave medium and the master carrier, a close contactlng force‘
may be applied to bring the slave medium into close contact o
. with the master earrler. Addltlonally, with a__v:Lew to
_removing air remaining on Cohtact .surfaces ‘of the slave'
20 medium and the master carrier by suctlonlng air on the‘
| contact surfaces of them,_, a vacuum is created in -a_n_lnner
: space of the holder.. 'Further, it is con31dered that close'
contactlng force may be provided by vacuum suction of. the
" inner space. | |

25 _ - As - for .afor‘ementio'nec_:l magnetic | transfer, on the*



25 As for aforenentioned magnetic transfer, on the 3 1 August 2006
assunption that the noverment of both inner surfaces of the holder toward.
and away ‘from each other for bringing the slave nediun1hq&@?ﬁ{gﬁg'cOntact
with the master carriers in the holder is controlled separately fromthe
vacuum suction of 5 the inner space of the holder, before the slave nmedium
cones into close contact with the master carriers to cause close
contacting force, a vacuumcondition is created in the inner. space of the -
‘hol der to reduce the pressure therein, thereby resulting in that air-on _
contact surfaces of the slave nmedium 10 and the nmaster. carriers is renoved
and the surfaces may come into nutual contact with one another. - '
Accor di ngPyumpRécnekhast thfe deritensntof of heosh avensedisumfecth Kﬁbijﬁaster
carrlershnﬁé be_i ncreased. However, the process as stated above suffers
fromthe oF of PHRF Al g2 satRMA i gl carhaother Aefr PBimabne the thkawacuum
conditio 8§u%he |nner $ace of the hgbd before the slave nedium cones
into close SOt adt i THOTheCRREFET WA éﬁ?t??sg%ﬁsEaEFb%%ﬁcéﬁtéeﬁing '
force, t ter, C e d|u t in the state of being
e ire SR, o L tsSE TG T oo Ay Bhe Fec

sucked to pressure 20 re | on-“par Sin ecr eased

sgict tRe fiahee, spRdeBY bRedgbaghbed HLem-d h@;@rﬁé&g %é&%}é&% sS“Ct' on _f

'i-parts Nanel y, pressure difference bet ween sucfion ~ pressure o

pressur einedumlngesuﬁmﬁa@tpa»fﬁtﬁu afige PHESBLF ecarrlers to cause close
contacting force, a vacuum condition is created in the lnner
space of the holder to reduce the pressure therein, thereby
resulting in that air on contact surfaces of the slave medium
.10 and the master carriers_is removed and the surfaces may come
into mutual contact with one another. Accordingly, the
~extent of eontact of the slave medium with the master
carriers may be increaeed. |
_ However, the process as stated above suffers from the
_15 following disadvantage. That is, attributable to the vecuwn
leondition'of the inner space of the holder before the slaﬁe:
medium comes into close contact with the master carriers to
_ it cause close contacting 'foree, the master cartiers br the
elave medium kept in the state of belng sucked to pressure—.
-_20_ redu01ng suctlon parts in the holder may be decreased in -
| suctien force, and may be detached from the pressure—redueingee'--
_suction parts. Namely, pressure difference between suctlon":
pressure of the pressure reducing suctlon parts and pressuref
-.of the inner space becomes small due to reduction of pressuret,

.25 of the inner space. Further, suction force of the pressuref-



of the inner space becones small due to reduction of pressure 25 of the
i-nner space. Further, suction force of the pressure- 4 1 August 2006
reduci ng suction parts becones decreased, and there i s nol Adpbdft@d@hce in
pressure between the pressure-reducing suction parts and the inner space.
Consequently, the master carriers or the slave nmediumare detached from
the pressure-reducing 5 suction parts and magnetic transfer cannot be
perforned, or the nmaster carriers or the slave nedium my be damaged so
that it cannot be used. Even though the above elenments are not detached,

the mastgg 4 réiers-ﬁr t he sl ave nedium nay becone m saligned, thus being
i ncapabl e of  FecoPdFhg®tr &7 beoomegndesreaseldsi rad pusétd ons. rBUMVARY

OF THE | NVEN] I ei isclosed is a magnetic transfer apparatus, which
is 15 advantgaege%fl:?l?n‘g’féejésr%r%fgﬁEV‘F%IP nﬂ%% @6%%%-@%@?%2@#@11%

ensuri npa@d NHRNaNRe 14 3%5{ carriers and a slave nediumin the state
of being sucked in a ﬁbf§g$ ofx%ontggFegFe?Egysl N3 NTHL e mast er’

carri er vandthdysiaes easindmt k&4 1 e ,gontact therebetween. 20
According to a first aspect of théﬁgﬁbeﬁ%ﬁgﬁﬁlt é$ TS5 ovi ot W% agneti ¢

tr an§f erStppanatnmst s onpd | 8hgge8i BOLdghs LT cBREOIMBAAING 3 8lave medi um

subjected to transfer of information and nmaster carriers beari hg an
i nformatiféh #&stREY carriers or the slave medium may be damaged so

that it cannot be used. . Even though the above elements are
not detached, the master carriers or the slave medium may

become misaligned, thus being incapable of recording transfer

10 signals to desired positions.

SUMMARY OF THE INVENTION

Herein disclosed is a magnetic transfer apparatus, which is

15 advantageoqs in terms of performing good rﬁagnetic transfer by ensuring

maintenance of master carriers and a siave medium in the

state of being sucked in a holder for -contact of the slave
. medium and the master carriers and by increasiné the extent
of close contact thefebetween.

20 : -
R According to a first aspect of the invention, there is

ié.prbvidedAa magnetic transfer apparatus, comprising a holder
for acéommodating a slave medium subjected'to transfer of
y informatibn and master carriers bearing an information to .be
' transferred which are kept in the state of being sucked-to

Cos | pressure-reducing suction parts positioned at an inner




transferred which are kept in the state of being sucked to
pressure-reduci ng suction parts positioned at an inner 25 5 - -------- I
August 2006 surface of inner space of the hol der so thatl SAunfsa2@® of the

sl ave nedium and the master carriers are held in nmutual close contact; a

- vacuum suction. unit for providing a vacuum condition of the inner space of
t he holder; and a magnetic 5 field application unit for applying a transfer
“magnetic field to the hol der, wherein upon perform ng nagnetic transfer,
pressure of the inner space of the holder by the. vacuum suction unit is

hi gher than suction pressure of the pressure-reducing suction parts. 10

Prefera S dj ence, bet ressure of the inner space and
| P oaBurraBenbe ?H%ﬁg %éégéu?g-Fgﬁuﬁgﬁgegsﬁ%tg%%tp%FFf?§e$n°fhEh¢ange of

suction pressure o

1- 50 kPaiaz\Waenmddgma r ri co Into close .c act with the slave
medi um  pressure of ?hg ﬁﬁﬁirﬁégggé iég%%éhégﬂ F&d HB£Q£5fF% Rpual 5
(vacuuncleselContﬁetS-aSQa&Bah-sﬁBEEEnD%§E@|%Ufﬁ%égﬂiq%iifgw¥£§§ﬁglG‘ 1is
a perspective view of main parts showing transfér state of a nmaghetic
transf eFongphianustacher dimg:t epase eabodh8eRbl16brt hankl eSeRighdvent i on; 20
FIG_2 is a cross-sectional view of a holder shown in ,
R field application unit for applying a transfer magnetic-

field to the holder, wherein upon performing magnetic
transfer, pressure of the inner space of the holder by the
vacuum suction unit is higher than suction pressure of the

pressure-reducing suction parts.

10 - Preferably, a pressure difference between pressure of
the inner space and suction pressure of the pressurenredﬁcing
suction part is in the range of 1-50 kPa. When the master
carriers come into close contact with the slave medium,

- pressure of the inner ~space is con£rolled to 1-51.3 kPa

15 (vacuum level: -100.3~-50 kPa). | |

BRIEF DESCRIPTION OF THE DRAWINGS
~FIG. 1 is a perspective view of main parts showing
transfer state of a magnetic transfer apparatus according‘to‘
an embodiment of the present invention; |
32Q- _ FIG. 2 is a cross-sectional view of a holder shown in
FIG. 1; and
FIG. 3 is a plan view showing main parts of an inner
surface the holder. |
- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 .. Hereinafter, a description will be given of a_magneﬁiC‘




FIG. 1 "and FIG 3 is a plan view showi ng, nmain parts of. ‘an inner surface
t he holder DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 25 .
Hereinafter, a description will be given of a nmagnetic @ Augusg2816 2006
transfer apparatus of the present invention in conjunctlon with the
acconpanyi ng drawi ngs. A perspective view of main parts show ng a transfer
state of the magnetic transfer apparatus-according to an enbodiment of. the
‘present 5 invention is shown in Fig. 1. As-in Figs. 2 and 3, a cross- .
sectional view of the holder and a pIan view of an inner surface of the
hol der ‘are represented, respectively. Each drawing is a schematic,. and ,
drawings are not necessarily shown to scale. 10 Referring to FIG 1, there.
i s showntzapagret iappanednst erf appar prasedtcdmyeinsiing arhatsleyurfcttuch
includes a _cylindrical base chanber casing 11 at a | ower portion of the
hol der 5Yahl ah@o®QQQ¥ﬂ@ﬂY%@ﬁaﬁB@Wlﬂ@§s|n@ TErapeat ivpperiewpartt inmint her eof .
As can be s en in F in an_inner 15 space 6 of the holder 5 forned by
c ?ﬁ%ﬁg Gas

the abov&% Fhgesteal efatsgeherthy o%gnaﬁécup‘vﬁnf’r@ﬁ er
Sl SRR L R A R e
'th|039500@h§€hth8n31§tQBSwhh§E gegtef Fxﬁgtiﬁnfigs 2 and 3, a cross-
sectional view of the holder and a plan view of an inner
.surface of the holder are represented, respectively. Each
| drawing is a schematic, and drawings are not necessarily 
shown to scale. | -
10 Referring to FIG. 1, there is shown  a magnetie‘ 
.transfer apparatus 1 comprising a holder 5 which includes a
cylindrical base chamber casing 11 at a lower portion of the
.holder 5 and a compression chamber. casing 12 at an upper:
. portion thereof. As can be seen in Fig. 2, in ah innértae
HfiS_ispame 6_ef_the holder 5 formed by the above'two_chamber
~ casings sealed tegether, lower and upper master carriers 3.
.and 4 are disposed at both sides of a Slaﬁe medium 2, and
surfaces of the slave medlum 2 and the master carrlers 3 andA”"'
4 are held in close contact in a state that center pos1tlons |
'20'.thereof are -aligned. Further, the' magnetic transfer
apparatus.l'includes a vacuum suction unit 7 (Fig. 2; fer
sucking air. from the 1nner space 6 to reduce the pressure of
the 1nner space 6, thereby generatlng a close contactlng |
~force in the inner space 6, and a:magnetic field applicatigﬁ'

' 25 unit 8 for applying & transfer magnetic field while rotating '



20 thereof are aligned. Further, the magnetic transfer apparatus 1
includes a vacuum suction unit 7 (Fig. 2) for sucking air fromthe inner
space 6 to reduce the pressure of the inner space 6, the[e@%ugenasatlng a
cl ose contacting force in the inner space 6, and a magnetic field-
application 25 unit 8 for applying a transfer magnetic field while rotatlng
7 1 August 2006 the holder 5. In anillustrated enbodi nent, the two naster
‘carriers 3 and 4 are disposed at top and bottom surfaces of t he sl ave -
medi um 2 positioned horizontally, and surfaces of the above 5 conponent
parts are held in close contact, thus sinultaneously perform ng magnetic .
transfer of both surfaces of the slave nedium 2. Alternatively, the slave
‘medi um 2thgnBolHermaster carriers 3 and 4 may be perpendicularly disposed
for magnetic tiansfer f the two surfaces at the 10 sane tine. In addition,
the master cartfef?3id uﬁtﬁﬁ§eﬁeemﬁpgﬁ@§€ﬁrthanﬁw@néﬁﬁhQQuﬁﬁQﬁlQm% sl ave -
nedlun12 a? acqmes. i |n sug%g cgntact m$ F t he sl ve medi um. 2, thereby
sequenti al (Y car Furng 8hP fagREt FEPt P44 ‘é t%‘f‘ %mé gt Oglﬁ}f%c%la‘ﬁ’erel n,
cont act t ba I r S ntact, surface s
JdlsposedﬁggFgPl?e%f%Htﬁggggt%gglgéb acéy’ aﬁ%e%gfgﬁelf % Y o

t her ebet wegpondhe basgrehamsre casélqi 114 tB?oQQ' deéoétéét d' Sktmfé‘aped

_and has a circular inner surface |arger t
- . simultaneously performlng magnetic transfer of both surfaces

of the slave medium 2. Alternatively, the slave medium 2
~and the master carriers 3 and 4 may be perpendicdlarly,"
disposed for magnetic transfer of the two surfaces at t.he"
10. ‘same time. In addition, the master carr:i_.er'S' or .4 may be
_disposed at any one surface of the slave medium 2 and come,s
in surface contact with the sleve medium 2, -' thereby
‘sequentially carrying out magnetic transfer of a single.
surface. Herein, contact means that surfaces are held in
15 ..close contact, or one surface is disposed relative to the
| other surface with an extremely narrow gap therebetween |
' The base chamber casing 11 of the holder 5 is dlsk*_
'shaped, and has a. clrleular inner _su_rface larger ‘than an‘
| outer diameter of the master carrier 3, and a Cehter po.rti_on
20 of the inner surface is formed with a pre_ssure"reducin_g'
.-.suction part 1lla having high flatness which functio_n_s._to. |
suck a bottom surface of the master carrier 3 in a..st_ate' .
that a center position thereof is aligned. As shown in fig.
_'.3, in a portion of the :pressure—reducing suction part lla

' 25 j_correlspon_ding to a _Size of the master carrier 3, e plural-_ity,.



outer dianeter of the nmaster carrier 3, and a center portion 20 of the
inner surface is formed with a pressure-reducing suction part |Ila having -
high flatness which functions to suck a bottom surface dfAifiet ster
carrier 3 in a state that a center position thereof is aligned. As shown
in Fig. 3, in a portion of the pressure-reducing suction part |la 25 - S
corresponding to a size of the naster carrier 3, a plurality 8 1. August. -
2006 - of "suction holes 15 of at |east about 2 mmare unifornfy opened.

Al't hough not shown, the suction holes 15 comunicate with a suction - ‘
channel formed frominside of the base chanber casing 11 to the outside,
and are connected to 5 an external vacuum punp, to performa suction :
function®f Augtiathrivekes t he sufctdonlhebes abbuta bauk suoef ace fufrmtlhe
master carrier 3 is kept in the state of being sucked to the :
pr essur eSPERGEr ng sdeli9bar tnala. ShPERnesShsf t$eCHEeR er hodasri &5 3 is

| earned %é - r educi suction part 10 lla, and is corrected

he. , o
whenever @%“Hélg%féf‘géghcﬁ ?Hggg?]?le?h%% L AN i Eh ffbélecasing
127 bt s 30 Lover Sufacslocge Uhen g oupr, drarer

of the master carrier i'nner” “sur é . _ !
ttached . om o wAah e P e T RRv g e preReredTag ) T
fl at nessAl sopouhiretighA et t onasisd 266165 1Be & WLbp! 348fdfe of the
| | master carrier 3 1s kept ih the state of being sucked to the
pressure-reducing suction part lla. Flatness of the master
-carrier 3 is learned by the pressure-reducing suction part .
10  1lla, and is corrected whenever being altered. |
On the other hand, the compression chamber casing 12
. 1s disk-shaped, and has an inner surface larger than aﬁ
1outer diameter of the master carrier 4. At  the inner
surface of the compression chamber -casing 12, lanA annular.
_15 sheetflike cushion member 9  (elastic member).is.ettached,‘
| .'onto which a flat rigid plate 10 .having"a predeterminedi
flatness is mounted. A bottom surface of the rigid plate 10.
'ie formed to an upper_pﬁeesure—redueing suction partliOa;
"and sucks a top surface of the upper.maeter_Carrier'4 while
20 'being centered. The ;pressurewreducing"suction part :10a e
'Iecomptises .opened 'su¢tion' holes 15 .as in Fig{ .3, end ~i$
_connected to anothe£  vacuum pump to perform a.:sﬁction .
ffungtion. | | .
The compression chamber :casing 12, can move axially

25 toward and away from the base chamber casing 11 (up and down

9



~is formed to an upper pressure- reducing suction part 10a, . and sucks a top
surface of the upper naster carrier 4 while 20 being- centered. The

pressure- redu0|ng suction part 10a conprises opened suctlﬂmghﬁ&&m315 as |n'
Fig. 3, and is connected to another vacuum punp to performa suction ,
function. The conpression chanber casing 12 can nove axially 25 tooward and -
away fromthe base chanber casing 11 (up and down 9 | August 2006 '
directions in drawing) and a central hole of the slave nmedium2 is fitted"
around a center pin 11d standing at a <central portion of the base chanber
casing 11, whereby a position of the base chanber casing 11 is set in the

hol der. 5 Rotation shafts Ilc and 12c project froma bottom surface of : the'_ 5

base chasdeectashag il dmdwantdp sand ase @éntihd, hedEPrESSERE Glaher
-casing 12, respectlvely The base chanber casing 11 and the conpression

. chanber E‘&gﬂﬁﬁ‘ 2 B efltsadecnegind & otanten @it sl Lavhstandiegnet shown,

“and 10 rot et her. The base chanber casing 11 has a flange |lb
proj ecti g™ Gﬁglarﬁﬂ lf%n?gnt@@t 238 r ehipPepencasimer ebt, wherebyhe
P A R T R AR e N S R YA
fEg”h?;nggﬁhegoﬂzsﬂéftgnl18“5&& Pééﬁﬁ%éﬁec£“¥£éﬁ é'E%%é%h'éH¥¥éé¥ 3 ter‘Qf-'
the base chamber caeing 11 and a top surface of 'the‘. o
compression chamber casing 12, respectively. The__bese.
 chamber casing 11 and the compression chamber casing 12 are_:
connected tQ rotation units, which are not eheﬁn;.'and
10 rotated together. |
The base chamber casing 11 has a flange 11b projeetihg_
.'upwardly from an outer circumference thereof, while the
.compression chamber casing 12 has another flenge 12b -
hprojecting downwardly from.an outer circumference thereof.
. 15 The flange 12b of the compression chamber casing 12:has an
.:'outer diameter smaller than en.inner_diameter ofAthe_flange "
“11b of the base Chamber casing 11, and may'be-ihsertedlinto:“t'
11the inner. 01rcumference of the flange llb - of the- base"
- chamber ca51ng 11 or vice versa. An O-ring sealing memberr
20 13 is fitted onto the outer circumferential-_feee_ of “the -
'flange 12b of the compression chamber easing 12. When the'
compression . chamber ca51ng 12 is 1nserted into the base'fz
'chamber casing 11, the seallng member i3 slldably comes into

- contact with the inner 01rcumferent1al face of the flange

25  1lb of the base chember_casing 11. Thereby, sealing of.thef ‘

10




Il b of the base chanber casing 11, and may, be inserted into the inner
circunference of the flange |l b of the base ,chanber casing 11 or vice.
~versa. An Oring sealing nenber 20 13 is fitted onto the jQuigist 2006 .

circunferential face of the flange 12b of the conpressi on chanber  casing
12. Wen the conpression. chanber casing 12 is inserted into the base"
chanmber casing 11, the sealing nmenber 13 slidably conmes into contact with .
the inner circunferential face of the flange 25 || b of the base chanber
casing 11. Thereby, sealing of the 10 | August 2006 axially parallel .
faces is achieved, and the inner space 6 between the two chanber .casings
~ 11 and 12 is sealed. The sealing nmenber 13 may be nounted to the base

~ chanber exdpddy PRradidlotfreceseabi aghieckdni smdreyhdeinsed. shads nentioned
above, the holder 5 is forned as a cylindrical structure capable of noving -
the conpPESYPER Wanbee chapher 12abhesd ldndrhal f temselad ebiase Tieanber.

~casing 11 in.,a stat thﬁé the inner space 6 is sealed by the sealing -
" menber 1§?aﬁr]f’1’?8d8ﬁef“§8?i vERY Rsudituitewia £heo Rasim sttamkagiassma he

sl ave nediu a e. [ carriers 3 and 4 is, altered by changing the'f
thicknesghbghgﬁeggpéges n%%ﬁ SRS RS P& 456%r s 3 and 4, the cushion -

RN S S S TRt ReE Rl T
‘ cylindrical structure capable of moving the compression S
chamber casing 12 toward and away from the base chambé£ _
casing 11 in a state that the inner space 6 is sealed by the
' sealing member 13. In addition, even though the whole
10 contact height of the slave medium 2.and the master cérrieré
3 and 4 is altered by changing the thickness of the élave
medium 2, the master carriers 3 and 4, the cushion membér 9
X and the rigid plate 10, the sealed state of the inner space
6 Can be ensured. | | .
15. At an inner surface which is positioned inwardly from
| the flange . 11b of the base chamber casing 11 and is
- positioned outwardly from the master carrier 3, “exhaust
pprts'7a”of'the vacuum suction unit 7.are opened. ;Aﬂ air -
channel ﬁb communicatiﬁg with the-exhéust ports 7a is-forméd .
“20_ ihside the base chamber casing 11, and communicated to'the  :
outside through the rotation shaft 1llc, and - further .
connected to an external_vacuum pump which is not‘shown. |
 The opened exhaﬁst ports 7a may be piaced on the center:pin:
11d. Further, exhaﬁst ports may ~be formed in fhe.

25 compression chamber casing 12 to perform vacuum suctioﬁ of
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the flange |1 b of the base chanber casing, 11 and is positioned outwardly
fromthe nmaster carrier 3, exhaust- ports 7a of the vacuum suction unit 7
are opened. An air channel 7b comunicating with the exhaAsgupp@fs 7a is
fornmed 20 inside the base chanber casing 11, and communicated to the

out side through the rotation shaft 11c, and further connected to an

ext ernal vacuum punp which is not shown. The opened exhaust ports 7a may
be placed on the center pin |[|ld. Further, exhaust ports may be -forned in .
the 25 conpression chanber casing 12 to perform vacuum suction of 1 August
2006 - the inner space 6. Through vacuum suction of air by the vacuum .
suction unit 7, the inner space 6 of the holder 5 is controlled to a-

' predeterﬁﬁﬁeénﬁﬁés§9@@elﬁ the range of 1-51.3 kPa (vacuum5 level: -
-100. 3--50 kPq% Ther eb t he surfaces of the slave nedium2 and the o
master carrier %r%h‘ h¥%REUHR @Iuﬁézéoéorﬂ%cﬁlrurlﬂifertfae pegeter muwdd-aront act

d b h di sch t hi
P essurcypthSrsl Shee)inBE B ESCoBRLSEL S Toces L5 Gsiiel e Tk
f t act d ' -
surface pecpendiailan 19.8.£0u! o6t PRLCLLEGH O (V.o o0l bl

~ ‘suction region) I nner “space
- than g helgostact19068~060t Reasl aV@heHEEJyUmcﬁeaeqrﬁfﬁeegﬂétfeﬁ:h%arsfl' &/ 3 and. -

-4, thereby i ncreasing. the vacuum force’ of the inner space n addltlon
a 15 predetiumi fedndonhacinaBgepr easyieri 3 Ghe mande iof d1ds@ dntact
~under a predetermined contact pressure, and also alr between
the contact surfaces is discharged, thus 1ncrea81ng thet
extent of contact therebetween. An area of the inner
10 surface perpendicular to a contacting direction (net area of’

vacuum suction region), of the inner space 6 of the holder 5.
is 2-3 times larger than the contact area of the slave
.medium 2 and the master carriers 3 and 4, thereby increasing
the wacuum force 'of the inner space 6. :_In 3addition;"e

"'15 predetermined contacting pressure_in the taﬁgetof 1 to_50'.
N/cm? (0.1-5.0 kg/cm®, e.g., 20-30 N/cmé.(2-3 kg/cm%) His
obtained depending.on vacuum levels. ' | . | u

| With the aim of appllcatlon of the close contactlno

force as n@ntloned above,.an addltlonal compre581on unlt_

20 .Whlch functions to mechanically press the holder 5 from the
.out31de, may be equipped to the -apparatus 1. . Such 'e_ :
.compre551on unit may be provided with a press cyllnder, and
a front end of a compression rod thereof may apply a
predetermined locad to the rotatlon shaft 12¢ on the'

.25 compression chamber casing 12 of the holder 5.
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"Nl CM2 (0. 1-5. 0 kg/ CM2 e.g., 20-30 N/CWM2 (2-3 kg /CM2) is obtained
dependi ng on- vacuum | evels. Wth the aimof application of the close - S
contacting force as mentioned above, an additional conpriessuerogsit, 20
whi ch functions to nmechanically press the holder 5 fromthe outside, may be
equi pped to the apparatus 1. Such a conpression unit may be provided with
a press cylinder, and a front end of a conpression rod thereof nmay apply a
. predetermned |oad to the rotation shaft 12c on the 25 conpression chanber
casing 12 of the holder 5. 12 | August 2006 Upon perform ng nmagnetic
transfer, suction pressure of the vacuum suction unit 7 and the pressure
~-reducing suction parts 10a and |Ila is controlled such that pressure of
the inner spddeots BEridaniver naosiictd drramsifier? isidiiigie prdsewere 1 n
‘vacuum | evel ) than suction pressure of the pressure- reducing suction parts

" 10a and FP§. PFEPBr SHCY10Pr 8846r & aiiG fiérerdeepiunaTe gshssaer svdsden ng

t ¥ dth t th f 1-50 kPa. At the
Tine of BRFFSr iy T hhBnee: CONCERIAEn. SR rhio) Beasriee UAf> e

b t t gtization-in an e track
eregflggnﬁégggggégy6|%yl%Pane recorg%hg, Bfun% a Léfbéﬁ%ﬁqgﬁaa "W Fection -
in case oh werpENdieykal reey d's'&%tlg‘rﬁ‘:hpfe%%d’f’@ %%d'a%Zp%%%fe close -

contact with the master carriers 3 an
- reducing suction parts 10a and 1lla. Preferably, pressure

. difference of the pressure-reducing suction parts and the
inner space is set in the range of 1-50 kPa. |
At the time of performing the magnetic trahsfer, the
10. slave medium 2 is subjected previously to initial DC
magnetization in an in-plane track direction in case ef in~'
plane recording, or in a perpendicular direction in ease of
perpendicular recording. Such a slave medium 2 comes in
close contact with the master carriers 3 and 4, and a
'15.'transfer magnetic field is applied to a track direction er
. 'perpendlcular direction opposite to the dlrectlon of 1n1t1al-'
_DC magnetization to perform the magnetlc transfer.
As the slave medium 2, .a. dlsk—shaped magnetlc_
recording'medium is used, for example, hard dlsk or hlgh—__e‘}.-
:j20 :density flexible disk 'with a magnetic recordlng part
| (magnetic layer) formed on both surfaces or a single surface_"
thereof. - The magnetlc recording part comprises a magnetlc -
'recordlng layer of a coating type or a metal thin film type
The master carriers 3 and 4 are dlsk—shaped, each

25 . being formed by coating -a soft magnetic material on fine

.13



15 transfer magnetic field is applied,to a track direction or

per pendi cul'ar direction opposite to the direction of initial DC

‘magneti zation to performthe magnetic transfer. As the shamgmﬂ§QMQn12; a
di sk-shaped magnetic recording nmediumis used, for exanple, hard disk or

hi gh- 20 density flexible disk with a magneti.c recording part (nmagnetic

| ayer) forned on both surfaces or a single surface thereof. The nmgnetic -

~recording part conprises a nagnetic recording |ayer of a coating type or a
nmetal thin filmtype. The master carriers 3 and 4 are di sk- shaped, each 25

‘being formed by coating a soft magnetic material on fine 13 |- August 2006
irregularity patterns (projections and depressions) formed on a substrate.

 Such coafl&desulpatey satreras alpreysiterons ndod melsparesbeanisng Kiyrfeate
formed with transfer patterns which comes into close contact with the
sl ave rrEEPPurﬁ 23UlHeratoppoSieR septadeswifades cvarel aar badesnaiersucked

to the se chﬁnber caSlng 11 and the rigid plate 10, respectively. The
substraté? SFE hACHERERF LR r TS 0s aﬁﬂr%e%ré”ﬁﬁhetﬁﬁnéﬁ?rrﬁ&%ﬁﬁ%ﬂnsselected

o B e L A RN A BRI s e
Cort Tmgner e et SPraTorS R oy by suﬁbé%‘?‘ffn%éé%r%%%ﬁgﬁ?féeﬁa”ﬁ?% e
.yacuunlfbhsefOhambeﬁnc@Eiﬂ@dﬂﬁtaﬂdf%he rigid plate 10, respectively.
The substrates of the master carriers 3 and 4 are made
of any material selected from among nickel, silicon, quartz
plate; glass, aluminum, alloy, ceramics or.synthetic_resin.
10 Pattern of the surface 1irregularity patterns; l.e.
projections and depressions, is.formed by a master stamper
method. The soft magnetic material is formed by subjecting
a magnetic material to vacuum film formation method such as
vacuum deposition, sputtering or ion plating, and‘plating-
'l5 method. The master carriers used for in-plane recording are
similar to those for perpendicular recordiug.-. | | |
Meanwhile, the cushion member 9 functlons to equally
. compress a back surface (top surface) of the upper master-
carrier 4, and is formed from an elastlc material to-have a o
-_20 disk shape and attached to the compre531on chamber casing 12,
in which the elastic material is exemplified by general
:rubber, for example, silicon ‘rubber, polyurethane rubber, ‘
_fluorlne rubber and butadlene rubber, or foamed resin euch-
as sponge rubber.

25 : The magnetic field application .unit '8 appliee-,a-
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- transfer are

~vacuum deposi tion, sputtering or ion plating, and plating 15 nethod. The
-master. carriers used for in-plane recording are . simlar to those for
per pendi cul ar recordi ng. Meanwhil e, the cushion nenber- 9 f uiglhdt 0066 t O _
equally conpress a back surface (top surface) of the upper naster carrier
4, and is forned froman elastic material to have a 20 di sk shape and = '
“attached to the conpression chanber casing 12, in which the elastic _
-material is exenplified by general rubber, for exanple, silicon rubber,: ,
- pol yur et hane rubber, fluorine rubber and butadi ene rubber, or. foaned resin
such as sponge rubber. 25 The magnetic field application unit 8 applies a
- 14 1 August 2006 transfer magnetic field and, as necessary, an initial," ‘
- magnet i c trigasdetro magnhtlider f5eldin eade odsi naptedearyecai Nghitidly type.
head el ectromagnets are used, each of which has a coil wound around a core
~with a gdp98gteRdi Ageld 5t rEdw ahodidesct Pon oflnt heaskavef neditphahe The
head electro nets .are di sposed_at_both sides of the holder 5  and apply"
-transferrﬁﬁaﬁggﬂQPHQﬁqﬁsEﬁﬁﬁn%ﬁ%@ puaralrenageels aracksgds e€dicdn,of o both

- sides of .the hplder 5 .Wth rotation of the holder 5, -nmagnetic fields for -
trans WEEShlgagpSIggayﬁgoPﬂg ﬁﬁ%%%dsﬁr?%f%sw%ﬁht%ég%ﬁ R and the

TR TR R, A Y oL SRR P COARL Wil
' . electromagnets are disposed at both sides of the holder 5,
 énd apply transfer magnetic fields generated‘parallei to a
track direction, to both sides of the holder 75.'. Wiﬁh
rotation of the holder 5, magnetic fields for transfer”afe
10  applied to the whole surfaces of the slave médium é énd the
master carriers 3 and 4. Alternatively, the ébQVe'
application unit 8 may be rotatably mounted. The magnetic
field application unit 8 may be disposed at any one side bf
the holder 5, and permanent magnet device may'be disposed at
15 'any one side or both sides of the holder. | | o
o In case of perpendicular recording, electromagnets_or _‘
permanent magnets having different_polarities are used.aSg |
'  tHe magnetic field_application unit 8 and aré dispdsed'at
‘both sides.oflthe holder 3, and magnetic fieids for trénsfer
20 are generated in a perpendicular. direction and applied.to '
the holder 5. For partial application of the magnetic_fieid,
the holder 5 or the magnetic field may be ﬁoved;'_thus '
performing magnefic transfer on the whole surfaces: o
Below, a description will be given of a 'mégnetic 

25 transfer process by userof the magnetic transfer apparatﬁs T
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field application unit 8 may be di sposed at any one side of the hol der 5,
and permanent magnet device may be di sposed at 15 any one side or both
sides of the holder. In case of perpendicul ar recording, [eA@sitzogegnets or -
per manhent magnets having different polarities are used as the magnetic"
field application unit 8 and are disposed at both sides of the hol der 5,
~and magnetic fields for transfer 20 are generated in-a perpendicul ar. -
.direction and applied to the holder S. For partial application of the:-
magnetic fiel'd, the holder 5 or the magnetic field may be noved, thus-
perform ng magnetic transfer on the whole surfaces. Below, 'a descrlptlon
wi |l ‘be given of a magnetic 25 transfer process by use of the magneti c
transf er C&ppahat uBresens IinAegisEn2006 Maghnettie ptesenfernventign.thdagnetic:
transfer ,using.the inventive magnetic transfer apparatus 1 is repeatedly
perforne&nﬁﬁpﬁlV@spgéﬂn?Slé pltFPEFEeY oPPPR&GEURRdilUNE2 Hiepantiang it he sanme
master c rrlers % ﬁh gagnet c.5 transfer, the |lower master carrier:
t HSSF’?F

3 is kept |505 O%f Birgldteked 56 2Re 5ESEEr & R¥ducing

carrior Goiho hieDls Rﬁ%@e heggfaﬁgﬁélqgelng sutLgdﬁ$§ %gﬁﬁ{ e

carrier 4is kept in place in e of

pressair etkggyekp sﬂetnswep%éséé)fl Srife-rigid plated

l .
conpressi.on cha casing 12. In the separated state 02) e ConpreSS|on
. chanber: state of belng sucked to the pressure- reducing suction part :

1la of the base chamber casing 11, while the upper master.r
carrier 4 is kept in place in the state of being sucked to
the pressure-reducing suction part 10a of the rigid plate 10
_:10 of the compression chamber casing 12;
In the separated state of the compression chamber |
casing 12 and the base chamber casing 11, the slave medium 2.
which is initially magnetized in an inmplane direction ot a
- perpendicular direction at any one surface thereof is set to
21 15 fthe base chamber casing 11 while belng centered. Then, the
 compress1on chamber casing 12 comes into ' contact with the
base chamber casing 11. | o
The‘ sealing membef 13 of the compression. chamber-
S 'casing 12_ slidably comes into contact w1th ~an- 1nner_'
”5-fZQ_'c1rcumferentlal face of the flange llb of the base chamber_:
':_ca51ng 11, thereby seallng the inner space 6 of the holder 5 -.
accommodatlng the slave medium 2 and the master carriers 3.
and 4. Before the press contacted state between the upperh
‘master carrier 4 and the slave medlum 2 is accompllshed air

25 is dlscharged from the inner space 6 by the vacuun suctlon_
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‘casing 12 and the base chanber casing 11, the slave nedium2 which'is
initially nmagnetized in an in-plane dlrectlon or a -perpendicular direction
at any one surface thereof is set to 15 the base chanber tasigng2006while .
bei ng centered. Then, the conpression chanber casing 12 cones into contact
with the base chanber casing 11. The sealing nenber 13 of the conpre55|on :
‘chanber  casing 12 slidably cones into contact with an inner 20 :
circunferential face of the flange Il b of the base chanber casing 11,

-~ thereby sealing the inner space 6 of the hol der .5 accommodat i ng the slave

medi um 2 and the nmaster carriers 3 and 4. Before the press contacted state
bet ween the upper nmaster carrier 4 and the slave medium 2 is acconplished,
air 25 |§néFs8haﬂ§é§ﬂbﬁn@¥¢ﬁ§¢ﬁ©e@fsﬁ@@eHﬁdﬁrt$ﬁawacﬁunﬁsmﬁﬁumed16 |
August 2 06 ql wher eby pressure of the inner space 6 is reduced. As
such, Si N s pa @@ 61PREEetSRATR BrebBusetof t@ Fr BHESEHKENERL | ével
'hlgher th%g ggctlon g ssur.e pressure- reduci ng suction_parts 10a’

~and |la BGERThGTPAE®S master E’égﬁleﬁrs }éarénc?% PRer BEGSSERE Ut itdF force
of the IIa not reduc and the
‘mast er c§$§?§$£§ k H%&%ﬂgre stjgﬁlpg Qﬁ%% pr%%%ntlﬁa< ] %&%

carrigr sm3sead éaEEQ@erBngnéeQara@ﬁ@reEQd %héaghﬂﬁggn %grgﬁ'o% %@%

' conpre55|on chanber casing 12 i s downward
- pressure-reducing suction parts lOa and lla is not reduced

.and the master carriers 3 and 4 are stably sucked, thus
preventing the master carriers 3 and 4 from being separated -
and misaligned. |
1Q. While the compression chamber casing 12 is downwardly
moved, air between the slave medium 2 and the master carrier
3 and between the slave medium 2 and the master carrier 4 is
discharged. The upper master carrier 4 comes into contact
with the. slave medium 2, and applies uniform close
15 "contacting force to the slave medlum 2 .and the master'
"-._carrlers 3 and 4 toward the base chamber casing 11 under.
_pressure.by external force (atmospheric pressure) dependlng
.oﬁ vacuum_levels,.whereby air between the contact surfaées
“is eliminated. - | o o |
.20_ o Then, the magnetic field applieation.unit 8 epproaches
* both. sides ©of the holder 5 ‘and applies magnetlc flelds for
trensfer in the opp081te ‘direction to the 1n1t1al
magnetization direction while rotating. the holder 5.
. Thereby, magnetic patterns according to transfer patterns of:

325' the master carriers 3 and 4 are recorded.on the magnetlcf_‘
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noved, air between the slave nedium 2 and the master carrier 3 and between
the slave nedium 2 and the nmaster carrier 4 is discharged. The upper
master carrier 4 comes into contact wth the slave nedi unhgusa@séapplies
uni formcl ose 15 contacting force to the slave nedium 2 and. the naster
carriers 3 and 4 toward the base chanber casing 11 under pressure by -
external force (atnospheric pressure) depending on vacuum |l evels, whereby-
air between the contact surfaces is elimnated. 20 Then, the magnetic - -
field-application unit 8 approaches both sides of the holder 5 and applies
magnetic fields for transfer in the opposite direction to the initial "
magneti zation direction while rotating the holder 5. Thereby, magnetic

pat t er nsT&ECEAANAgPRELEr afistlee phavermaliofm 25 the naster carriers 3 and 4
‘are recorded on the magnetic 17 | August_ 2006 recording parts of the

sl ave medi um 2Rt | S3SldsdsIrEr transfen applied upean natrmistdc

et BB RRROLREC ha LLEGPLR) BELLOT RELL LD Y D Ll ety rmanetic
R B R e e
'port!@nsmeaiﬁﬁ92§|€Mé ?EQHHetgdﬁspﬂgﬁefﬁgeﬁ%fﬁb fgghéﬁuﬁnfg'tréﬂy%éy:her
portions is inverted. In case of perpendicular _
. patterns of the master carriers 3 and 4. In case of in- '
. plane recording, initial ~magnetization at‘ the . contact
- portions of the'slave medium 2 is not inverted, and that_at 
the other portions is.inverted. In case of perpendicuiar
'10__recording, initial magnetization at the contact porfions_is
'inyerted, and that at the other portions is not inverted:
As a result, magnetic patterns according to transfer
patterns of the master carriers 3 and 4 are transferréd at -
both surfaces of the slave'medium 2 at the same time;
1% - After magnetic transfer, operation of the vacuum.
'suction unit 7 is stopped and pressure of the inner space 6
is  raised to atmospheric pressure; In _addition,.'the
compression chamberrcasing 12 is separated from the base
chamber Casing 11, releasihg the closé cdntacting 'force, .
"20 The slave medium 2 is removed frdm.the holder 5 and_ié_fed ,
: to a next'procéss, and a néw_siave.medium 2. is éet into the-
.holder 5, whereby magnetic transfer_treatment is.:epéatedly s
: performed. | . | o e

According to an embodiment of the present invention, a

25 - in a c¢ylindrical ‘holder_-S, a slave “medium 2 and._maétef 7”
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10 recording, initial nmagnetization at the contact portions is inverted,
~and that at the other portions is not inverted. As a result, nagnetic - ,
patterns according to transfer patterns of the master cargigisadsand 4 are
transferred at both surfaces of the slave nedium2 at the sane tine. 15
After magnetic transfer, operation of the vacuum suction unit 7 is stopped
and pressure of the inner space 6 is raised to atnospheric pressure.. In o

- addition, the conpression chanber casing 12 is separated from the base

- chanber casing 11, releasing the close contacting force. 20 The sl ave’ o
medium 2 is renoved fromthe holder 5 and is fed to a next process, and a- -
new sl ave medium 2 is set into the holder 5 whereby magnetic transfer

treat mentarsipspeat edhy 4peaforkedt Accox dshgteo cih leetogli senkedf tde

present invention, 25 in a cylindrical holder 5 a slave nedium2 and

mast er PESESAGELELIPOOBY SHCEiens Prudid ¥0ar ankeptlan andt ane igedsei ng

sucked tq re re-reduci suctjo arts l10a and 1l1la, and an. inner ‘space
6 bet weefi®ad"Ba e%caﬁ-’a\‘?ﬁ?é’r acglg‘?%% ﬁ%a@?fgr aCeompY edsi GRY ChapIreSslioy 12 is -

spaled TiSRebhe st 9208 63 5 vachm Sueked 0.8 prsdet pmed | ove

of pressure to conp hé slave edi um ma

dnd. # Wyhhuhhe §ﬁ@§§dCQQSaQ¥i%&e%%%%Qmiﬁeace%év%?wﬁngﬁﬁgégsuféuﬁﬂﬁr'3 "d.-‘
posi ti oned on the base chamber casing 11 has hig : _

compress the slave medium 2 by the two master carriers 3 and o

4 with the close contacting force. Since 5 lower master
‘carrier 3 positioned on the base chamber casing 11 hds‘high
flatness along the pressure-reducing suction part 1lla, the

10 slave medium 2 is hardly deformed due to mutual c-:entac_:t..

| Further, the upper master carrier 4 is plainly pressed by a

cushion member 9 and a rigid plate 10 ﬁith uniform force
regardless of the parallel degree between the inner eurfaces
-thereof, Due to reduction of the pressure of the inner . .

15 epace 6 before the sleve medium 2 comes into contact with
- the master carriers 3 and 4, air between contact surfaces of‘
the slave medium .2 and the master carriers 3 and 4 is
eOmpletely discharged, whereby the extent of cloee_contact-
is improved. Further, the .mastex carriers 3_ and i@ are‘

.20_'correctly positioned, eo that the master carriers 3 ahd 4
.kept in the_stete of being sﬁcked to the pressure—reducing
'suction perts 10a and 1lla are not deteched therefrom by_A
-pressure difference between the pressure-reducing sucfion‘
parts 10a, 1lla and the inner space 6, thus’ performing

25 magnetic transfer with high accuracy.
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fl atness al ong the pressure-reduci ng suct i,'o'n part 1la, the 10 slave nedium
2 is hardly defornmed due to nutual contact. Further, the upper naster
carrier 4 is plainly pressed by a cushion nmenber 9 and a AugistR@@iéate 10
with uniformforce regardless of the parallel degree between the inner.
surfaces thereof. Due to reduction of the pressure of the inner 15 space 6.
‘before the slave nedium 2 conmes into contact with the naster carriers 3~
~and 4, -air between contact surfaces of. the slave nmedi.um 2 and the naster
carriers 3 and 4 is conpletely discharged, whereby the extent of close
.contact . is inproved. Further, the master carriers 3 and 4 are 20 correctly
positioned, so that the master carriers 3 and 4 Kkept in the state of being
sucked to the pldssugle-tleslupeyr mamtéwncyarter Wai anil ddasat eatnathalet ached
therefrom by pressure difference between the pressure-reducing suction -.
parts 108§°TMPESSEAANt KEaNeET Sicw 612t s Pee f sbaiag emPbdimgnet i citt r ansf er
wi t h high acggracg. 19 | Au%ust 2006 , Al t hough the upper master carrier 4
i s di spof8d &€ t ABTcdithriesfdhIRRENIE It agnfig diEposecheombbbe esod nent,
it y to b lh d with d di d th I di 2 which"
[ may@ S_{n .aligne an i,.Spos on e slave nedium ich-
i's place 381% heé)I m%é‘r% masT elp\ﬁ'llc‘?l EF Y1 3 IS (LRERE t FHETpr 88EEI®T r etluci ng . -
l[o kel fnths b ' ThC "dfltlo y. not
suct1on Bakked! 8o0tntNEr8836reC %ﬁr‘?f 611‘% © 11 & may. not -
be nounted to the conpression cha e?gggal‘lé{%g faranoljt%eo cﬁcslheig’rfsr?e_nber 9. :
chamber casing 11. The rigid plate 10 may not be mounted to- | '
the compression chamber casing 12, and the cﬁshion member 9
may directly compress the upper master carrier 4. In case
where flatness of the inner surfaces of the two éhamber :_
10 casings 11 and 12 is high, the cushioh. member 9 may Ebe
omitted. In such a case, suction holes 15 may be formed at
an inner surface of the compression chamber casiﬁg 12 as in
the pressure—reducihg suction part lla of the base chamber
casing 11, and may preferably act to suck the upper master_
15 carrier 4. )
In addition to simultaneous magnetic transfer of both
- surfaces of the slave medium 2, the master carrier 3 comes
‘_:ihto_gontact with any one surface of the slave medium 2, and
'magnetic'transfer of a single surface may be sequentially -

. 20~ performed. In such a case, the master carrier 3 is képt in
the state of being sucked to the pressure-reducing suction-
part lla of the base Chamber casing 11, and:the_slave_medium':'
2 may be fed to the master carrier 3 or be sucked_to thé_f

pressure-reducing suction  part 10a of thé compression .

95 chamber casing 12. -
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may directly conpress the upper master carrier 4. In case where flatness
of the inner surfaces of the two chanber .10 casings 11 and 12 is high, the
cushion nenber 9 nay be omitted. In such a case, suction Aegws2dB may be
formed at an inner surface of the conpression chanber. casing 12 as in the .
pressure-reducing suction part Ila of the base chanber . casing 11, and may - .
preferably act 'to suck the upper nmaster 15 carrier 4. |In addition to - "
si mul t aneous magnetic transfer of both surfaces of the slave medium 2, the-:
-master carrier 3 comes into contact w th any one surface of the slave ..
~medium 2, and nmagnetic transfer of a single surface nmay be sequentially 20
perforned. In such a case, the master carrier 3 is kept in the state of - -
bei ng sucked t®° tPRSPFdadirabee@uciprn eetfomingmmadietisf thmndfmss chanber
casi ng -11r and the I%e medium 2 may be fed to the master carrier 3 or be
sucked t 5FE5PHE® pﬂ'f:s e e Fici P SticOifonthfar foldar oo hEheoMnas® on 25 -
chanber Lng. 12 | ;August . 2006 . As descri.bed above, upon performng -
nagneticg?§ggg erPn%?eséﬁre%ﬁghﬁﬁe iRR8r  Sh&Ed 0 Fﬁ?sﬁ8F&ercﬁg tHE€ vacuum

ShCHL o1 pakbsbesbighe g i e Rty i st LS 10
carri®rssiavehpebobdesr Ther gR¥terPehprEetdie; oSt Ern SRAL S Er sfl‘fé%'&)gj,n-t 0
close contact with the ' - , ‘

- before the master carriers come into close contact with the
slave medium to cause close contacting force, vacuum'sucfién
of the inner space leads to removal of air on contact

‘surfaces of the slave medium and the master cafriers,r
-_10--improving mutual contact of the slave medium and thelmaster‘
- carriers. Further, a quantity of air remaining on contact
surfaces is decreased, thus increasing the extent of close
~contact therebetween. At that time, the master carriers or-
the slave medium in the state of- being sucked .to _the_”:
'15 .pressure¥reducing suction parts may be kept as they,are?
thus preventing the master carriers or the'slavezmedium from -
being separated and misaligned, resulting in good magnetic. -
‘transfer. h - B .
N The prgsent invention  has been described in an
:20 illustrative manner, and it is to be understood that.thé
terminology used is ihtended to be in the naturé of
description. rather than of limitation. Many modifications )
{and variations of _the_ present invention are _stsible'_in ;
light of the above teachings. 'Thérefore, it -is to be

25  understood that within the scope of the appended Claims,-the'
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sl ave nmediumto cause close contacting force, vacuum suction of ‘the inner -
~space leads to renoval of air on contact surfaces of the slave nedi.um and:
the master carriers, 10 inproving nutual contact of the siaygugeipym and
the master carriers. Further, a quantity of air remaining on contact. -
surfaces is decreased, thus increasing the extent of close .contact

t herebetween. At that time, the master carriers or -the slave medi um i'n the
state of being sucked to the, 15 pressure- reduci ng suction. parts may be -

kept as they are, thus preventing the nmaster carriers or the slave nedlun1_"f

from being separated and m saligned, resulting in good. magnetic - transfer.
‘The present invention has been described in an 20 ilustrative manner, and:
it is tolPBeBhderstSod bhaPrersicedr mitwimpgpeusdrn sapntsomsditaaliy i n the
nat ure of descrlptlon rather than of limtation. Many nodifications and
vari ati oH§SGFIPR&  present invention are possible in iight of the above
teachi ngs. Therefore, it is to be 25 understood that within t he ‘scope of

t he appended clains, the 21 | August 2006 invention nmay be practiced:
otherw se than as specificallly described. 22 | August 2006 Cains:.
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1. A magnetic transfer apparatus, conprising: a holder for accommpdating a
sl ave nmedi um subjected to transfer of information and naster carriers
bearing an 5 information to be transferred, which are tol begkepdogn the
state of being sucked to pressure -reducing suction parts positioned at an
i nner surface of an inner space of the holder so that surfaces of the

sl ave nmedium and the master <carriers are held in nutual close contact; 10
a vacuum suction unit for providing a vacuum condition of the inner space
of the holder; and a magnetic field application unit for applying a
transfer magnetic field to the hol der, wherein upon perform ng nmagnetic
transfer, presgugemgt 15 the inner space of the holder by the vacuum
suction unit is higher than suction pressure of the pressure-reducing

suct i on paftS-12-ATﬁ@gﬂ@@ﬂﬁtEﬁéﬁéfﬁ%ﬁéﬂpéﬁ%%%%ét%?m?%ﬁ%&%@@g toclaim 1,
wherein a pressure difference between pressure o e i nner space and

suction pressuaehoidehefpr essovemo@stihdith SLEH: ORcd@Rkh ééb#ébﬁé&*i@ﬂge of
1-50 kPa. 3. The mamgnetic transfer apparatus according to claim 1, wherein
when t he tFageErTcaPfi etntompation o adsmastrtractarmithst hbest g radi um
pressure.of. the inner space is 25 controlled to 1-51.3 kPa (vacuum | evel:
~-100. __%ﬁfQ§§?t2§n|tﬂuéﬁ%ttgﬁnﬁﬁerred, which are to be kept in the

.state of being sucked to pressure-reducing suction parts
positioned at an inner surface of an inner space of the
holder so that surfaces of the slave medium and the mastér
carriers are held in mutual close contact;
10 a vacuum suction unit for providing a vacuum condition
of the inner space of the holder; and |
. a maghetic field application wunit for applying a
transfer magnetic field to the holder,
wherein upon'performing-magnetic transfer, pressure of
15 the inner space of the holder by the vaquum suction unit is
higher thanl suction pressure of the. préssure—reducing
suction parts. | |
2. The magnetic transfer apparatus éccording to claim
1, wherein a pressure difference between pressure of the
20 . inner space aﬁd suction pressure of the pressure-reducing -
suction part is in the range of 1-50 kPa. | |
3. The magnetid transfer apparatus according to claim
1, wherein When the master carrier comes into close contact
-~ with the slave medium, pressure of the inner space 1is

25 controlled to 1-51.3 kPa (vacuum level: -100.3~-50 kPa)
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4. The magnetic transfer apparatus according to-claim1l. wherein the slave -
medi um and the master carriers are perpendicularly disposed to performthe
magnetic transfer of both surfaces of the slave ﬁEdIUﬁ1aQ1mQ@g§§m6 time. 5
5. The magnetic transfer apparatus according to claim 1, wherein before

the press contacted state between the naster carrier and t he sl ave nmedium_ . .-

i s acconplished, air is discharged fromthe inner space by the vacuum’
suction unit, whereby pressure of .the inner space is reduced.f10-24_”:

4. The magnetic transfer apparatus accordlng te clalm'
1, whereln the slave medium and the master carrlers are'
perpendlcularly disposed to perform the magnetic transfer -of
both surfaces of the slave medium at the same tirne. | |
5 5. The magnetic transfer apparatus according to claim
1, wherein before the press contacted state between rhe
master carrier and the slave medium is acComplished air is -
~ discharged from the inner space by the vacuum suctlon unlt
whereby pressure of the inner space is reduced |
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