21 June 2006 MAGNETI C TRANSFER APPARATUS BACKGROUND OF THE | NVENTION 1.

" Fleld of the Invention 5 The present .invention relates to a1 Ma@we0EC
transfer ‘apparatus for use in perform ng magnetic transfer froma naster
-carrier having patterns corresponding to transfer information to a slave.

. medi um having a magnetic recording part, and in particular, to a magnetic
‘transfer apparatus 10 capabl e of accurately feeding the slave nediumto the
master carrier held in a holder. 2. Description of the Prior Art

Generally, a master carrier (patterned nmaster) for nmmgnetic transfer
‘conprises transfer patterns such as servo 15 signals in the form of
surface irregularities or varmeddedTeingetnrespmidiycat | east a soft nmagnetic
| ayer on a surface |ayer. Such a master carrier cones into close contact
with a slave nedium having a magnetic recording part, and a magnetic field
for transfer is applied, whereby magnetic patterns 20 corresponding to
information carried on t hBARBRSREYNR QY | BHE BNENTEWEferred to and recorded
on the slave nedium _Such technologies are . disclosed in Japanese Patent
Lai d- open PublicBEFoA Rb. LhENER188623 and Nos. Hei. 10-40544 and 10-

| 26566, and Japaness RALENt: RALERe N SRS ALLO N 8000 22,5304 and

apparatus for wuse in performing magnetic transfer from a

master carrier having patterns corresponding to transfer-
~information to a slave medium having a magnétic recording
part, and in pa;ticular, to a magnetic transfer apparatus
10 capable of accurately feeding the slave medium to the mastef
carrier held in a holder. -
2. Description of the Prior Art
Generally, a master carrier (patterned master) for
magnetic transfer comprises transfer patterns such as servo
15 signals in the form of surface irregularities or embedded
structure, with at least a soft magnetic layer on a surface
layer. Such a master carrier comes into close contact with 'a
slave medium having a magnetic recoréing part, and a magnetic
field for transfer is applied, .whereby‘ magnetic patterns
20 corresponding to information carried on the master carrier
are transferred to and recorded on the slave medium. Such
technologies are . disclosed in Japanese Patent Laid-open

Publication No. Sho. 63-183623 and Nos. Hei. 10-40544 and 10-

269566, and Japanese Patent Laid-open Publication No. 2001-

25 256644 and like.




In cases where the slave nmediumis a disk-shaped nmagnetic recordi ng nmedi um
- such as a hard disk or high-density flexible disk, a transfei,dm@ggetic
field is applied by a nmgnetic fietd application unit including an

el ectromagnet 5 devi ce or .permanent nmagnet device which is disposed at one
side or both sides of the slave nedium in a state that a disk-shaped
master carrier is kept in close contact with the slave nedium As an

i nportant condition upon perform ng magnetic 10 transfer, there is
positioning of the master carrier and the slave nmediumw th high accuracy.
Particularly, in the slave mnmediumsuch as a hard di sk or high density

flexible disk ia &otall amaent ehel hefsol Wan being, all aghed hoagrive

‘unit after magnetic transfer should e accur at |gne

center ofmaneeder dedopagngt hedNak taldh 4 4 Ms-a %@k%ﬂﬁl@@ﬂ%ﬁaéf
Lai d-open Publication No. Hei. 11-175973 and Japanese Patent Lai d-open

‘Publ i cat ifdexiNde 2004k 2089 t8atisfelroseagnginisd t £081AY iy 088SBicd Bynast er
carrier and a slave medi um by use of an inmaging, unit when the 20 sl ave
medi um cdREBStACo idse sppiacitist hunhe nmstledicgr raer eleSpemidgreal |y, the
slave_nmedjumis set to a close contact flange, on which the master carrier
haV|n8 Ref§ FH%@E&“@M%HFtW@&@%%r@%YM%%rthﬁ% é8r Ydsporafingtt ®ngat t er ns

is place Then, ile 03|t|on of the markers and the slave nedium are
25 obser%lgebguhé%Q ?h ST nBhe "R 51T e iWhedi® t Ae ShaEEefR2E Fune 2006

disk-shaped master carr;er is kept in close contact with the
slave medium.
As an impqrtant condition upon performing magnetic
10 transfer, there ls positioning of the master carrier and the
slave medium with_high accuracy. Particularly, in the slave
medium such as a hard disk or high-density flexible disk, a
rotation center thereof when being attached to a drive unit
after magnetic transfer should be accurately aligned with a
15 center of a recorded magnetic pattern.
In this regard, Japanese Patent Laid-open Publication
No. Hei. 11-175973 and Japanese Patent Laid-open Publication
No. 2001-209978 disclose a positioning process of a master
carrier and a slave medium by use of an imaging unit when the
20 slave medium comes into close contact with the master carrier.
Specifically, the slave medium is set to a close contact
flange, on which the 'master‘ carrier having markers formed
with transparent portions corresponding to patterns is placed.
Then, while pogitions of the markers and the slave medium are

2 observed by use of the image unit to be aligned, the master




carrier is correctly positioned and cones into close contact wth the
/slave medium Alternatively, the master carrier may be sebjiteondoge hol der
~capable of noving in an X-Y direction, and may be brought into cl ose
contact with the slave medium5 after aligning themwhile being observed
the center position thereof by use of a CCD canmera. Thus, there is
proposed, by the present inventors, a technique of positioning a slave
medi um and a nmaster carrier wth high accuracy by previously positioning a
center of 10 transfer patterns of the naster carrier relative to a center
~of a slave holding shaft (center pin) of the holder, and then positioning
the sl ave.fmdiamiy dhe-slave halidipgeghahl cbdapangse Eatsat Appilication
No. 2001-302231). Meanwhil e, the slave nmedium and the nmaster carrier are
15 set iniixH hthehdlidere Redhomi. z 0Nt ddnktGioRMeY | ket RBsEEAVEarAESH UmaPNt 0 the.
master carrier to be superinposed in up and down directions, or by
verti cal lbe c@Etveyitag thise holldee clchhine @f mowirondnskdexeot fbheeswsdes
carrier for perpendicular arrangenent. However, the latter case of
verti cal |1apPonasonveybngugliie Shtay echesh upestddtens tfir grhe hel aiis adeditages
such as dropping of the slave nmediumduring conveyance, and penetration of
dust Pnt @%e&aﬁ%ﬂﬁqﬂ;@@nt@ﬁ@ ¥bAtgcbedngf QbBSTVed %llh% QERRL e Uk @hd t he
mast er c%!rierFiE addi ti above-nmentioned positioning. Thus, it is

t
pr ef er abl & FFIL PR 58 8’?2%8%6%%}%@5 fed while being held by a

_sLaveffeedlng ¥ﬂﬁé; %here is proposed, by the present inventors, a

technique of positioning a slave medium and a_master carrier
with high accuracy by previously positioning a center of
'10 transfer patterns of the master carrier relative to a center
of a slave holding shaft (center pin) of the holder, and then
positioning the slave medium by the sléve holding shaft -
(Japanese Patent Application No. 2001-302231).
| Meanwhile, the slave medium and the master carrier are
15 set into the holder by horizontally'rconveying the slave
medium onto the master carrier to be superimposed in up and
down directions, or by vertically conveying the slave medium
at any one side of the master carrier for perpendicular
arrangement. However, the latter case o©f vertically
20 conveying the sglave medium suffeis from the disadvantages
such as dropping of the glave wmedium during conveyance, and
pénetration'of dust into a gap between the contact surfaces
of the slave medium and the master carrier in addition to
above-mentioned positioning. Thus, it is preferablé that the

25 slave medium is fed while being held by a slave-feeding unit.

3




21 June 2006 As such, in order to ensure the high quality of signal
recording parts of the slave nedium -any portion except fobniahe®@kanal
recording parts of the slave nedium should be held by the slave-feeding
unit. 5 Meanwhile, in order to hold the slave nediumin the holder during
perform ng magnetic transfer, an inner dianeter portion of a central

openi ng of the slave nediumis supported by use of the slave hol ding
shaft. However, since the central opening of the slave nediumis only hung
around the 10 slave hol ding shaft until being conpressed upon transfer, the
sl ave nmedi um may be detached fromthe slave hol ding shaft due to vibration
during handl i nds bonchdditi ondesi hoeeasgap thy hbghf guakiitpedbieshghsie nast er
carrier and the, slave nedium environnental dust may be attached to the
cl ose corfeardings mefrace Pioftiches hmst erediaum,i exnarpbttvects| exeemediom t o
cause deterigration of transfer quality. Further, in the state of_ _being

tilted, dmediensil LRECRELTSrPRETiF Bie tHeve apdiumeghom dabei Beld cones

into strqn ont act W'tth t he slave mediumor the master carrier during
bei ng co%ﬁ’?é: ed VRGSSSE HAnEYitg the slave mediumor the master carrier,

and cgusing p fet UMMVARY, OF, T INVENT] ON Therefaore, it,is an
obj ect of an eﬁg%%‘?@rg’ o?‘nt %’e prets%n O:Iiﬁvé:nel o 10 srgﬁeéurtnhénpr% ens

encount engd det Wi ngr HOF £ & hi R dndh¥iQ itd@nd rERINGHT EnhEANG] She@pPar at us,
portion of é central opening of the slave medium.is supported
by use of the slave holding shaft. However, since the
central opening of the slave medium is only hung around the
10 slave holding shaft until being compressed upon transfer, the
slave medium may be detached from the slave holding shaft due
to vibration during' handling. 1In addition, since a gap may -
be formed between the master carrier and the slave medium,
environmental dust may be attached to the close contact
15 surfaces of the master carrier and the slave medium to cause
deterioration of transfer quality. Further, .'in the state of
being tilted, an edge of thé master carrier or the slave
medium partialiy- comes into strong contact with the slave
medium or the master carrier during being compressed, thus
20. damaging the-slave medium or the master carrier, and causing
poor traﬁsfer. |
" SUMMARY OF THE INVENTICN
Theréfore, it is an object of an embodiment of the
preseht invention to solve the problems encountered in the
25‘ prior art and to provide a -magnetic traAnsfer apparatus,
which irs advantageous

|
|
|




whi ch is advantageous 4 21 June 2006 in terns of precisely feeding a slave
mediumto a master carrier while preventing the poor transfgy,.. Aggordi ng
toa first aspect of the invention, -there is provided a nagnetic transfer
apparatus conprising a holder 5 for accommpdating a master, carrier with
transfer patterns corresponding to transfer information; a slave-feeding
unit .for feeding a slave nediumw th a magnetic recording part to be
transferred to the naster carrier; and a nagnetic field application unit
for applying a transfer magnetic field in a state 10 that the slave nedi um
Is in close contact wwth the master carrier, -wherein an. inner dianeter of
the central opening of the slave nmediumis set to be smaller than. that of
a centralfn ‘opare ngfofPndwigedst efeeding ea. Hrasfermblyyunt e hol testies
provided with a s]ave hol ding shaft at a center portion 15 thereof for
correct | F2F0LPE| BRi-hE§ BIEERREANYIoBRR PROBHIL¥#R@SE8Tave nedi um Furt her nore,
the slave-feeding unit preferably holds an inner dianeter portion. of the

sl ave nedi um AThatding the a nfiarsidi afmicer of the ARSLEE:6ATT kgL aBY be set
Sto be | ar an that of the slave nmedium and a 20 difference between.

the inneb”* faﬁéae?smﬁgn?ﬁéCsFéégsﬁ%ﬂiﬁﬁ?aéﬁﬁuﬁheoﬁﬁ§éeingaarheldéalIs
Pret 9 bk ARSI, @ Sacklarhd ATl dpates PEALERERS, (1o
corresponding to transfer information; a slave-feeding unit
_for feeding a slave medium with a magnetic recording part to
be transferred‘ to the master carrier; and a magnetic field
application unit for applying a transfer magnetic field in a state
10 that the élave medium is in close contact with the master
~carrier, wherein an inner diameter-oflthe central opening of
the slave medium is set to be smaller than that of a central
-.opening - of the master carrier. Preferably, the holder is
provided ‘with a -slave holding shaft at a - center portion
15 - thereof for correctly-positioning'a central opening of the
glave-medium.-Furthermore, the slave-feeding unit preferably
holds an ihnervdiaméter_gortion_of'the slave medium.
;I'hat is, the inner diameter of the master carrier may be
set - to be larger than that "of the slave medium, and a |
,20- difference between.the inner diameters of the slave medium
and the master carrier falls preferably in the range of 0.5-
10 mm. In addition, it. is preferred .that the slave medium -
‘is held in the ‘holder by the inner diameter difference
portion thereof which is not . overlapped 'by the master

25 carrier during handling.




portion thereof which is not overlapped by the master 25 carrier during

handl i ng. 21 June 2006 Before the slave nmediumis conpressed e foghe

master carrier held in the holder, it is preferred that the slave nmedi um
-cones into tenporary contact with the master carrier by sucking air of: the
i nner di ameter difference-portion of the slave nmedium After magnetic _
transfer, when.. the slave nediumis separated fromthe nmaster carrier, a
pressing unit for supporting the master carrier to the hol'der may be
additionally provided. 10. BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is. a
‘perspective view of main parts showing. a transfer state of a magnetic
transfer apparatus according-to an enbodi ment of the present invention;

Fig. 215 an sxpbodednReiante! e (he PlcdyiURly od - ol dnadels 2

cross-sectional view show ng a ng stat a sl-ave ne |um

opened kakdter Feld 4ihSthe. ﬁ@@&é@nahtf H@Nte\d Qe AL Pad Ssiaken -al ong
aline AAAof Fig. 3; and Fig. 5is a cross sectional view of main parts .

t aken 20edliong condsne iB:® dmgomry.contIRAIWED DESCRhETtEN EhrFHEr o
PREFERRED EMBODI MENTS . Now, a preferred enbodi ment of, a magnetic transfer.
by sucking air of the inner . dlameter dlfference portlon of = -
5 the slave mediumn,. ‘ |
" After magnetic - transfer, when . the slave medium is
'_separated from the_ master ‘carrier, a“ pressing -unit 'er‘..ﬂ
supporting the master carrier to the  holder may" _bé_- o
additionally provided. | |
10 BRIEF DESCRIPTION OF THE DRAWINGS
. Fig.- 1 is. a pérspective view of main parts showing. a
. transfé_r state of a lﬂagnetic transfer ,ap‘pafatus according to |
an embodiment of the present 1nvent10n,
Flg 2 is an exploded perspectlve v1ew of a holder,
15 . Fig. 3 j:r.s a cross-~sectional view show1n_g_ a feeding
s.t,ate of 'a slave medium to the opened holder;
Fig‘. 4 is a sectional front view of main parts tak‘en'
‘along a line A-A of Fig. 3, and- |
Fig. 5 is a cross-sectional view. of main parts taken
20 -along a line B-B of Fig. 4.
. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
.Now, a preferred embodiment of a magnetic transfer. -
. apparatus of the present invention will be - described .beiow oo
with reference to- the accompanying . drawings. In Fig. "1,-."

26 there is shown‘ a perspective view of main parts showing a |




apparatus of the present invention wll be described below wth reference
to the acconpanying drawings. In Fig. 1,. 25 there is showy gdeeipggecti ve
view of main parts showing a 21 June 2006 transfer state of the magnetic
transfer apparatus according to an enbodi nent of the present invention. An
expl oded perspective view of the holder is showm in Fig. 2. A cross-
section showing a feeding state of a slave nediumis seenin 5 Fig. 3, and
a sectional front view of main parts taken along a line of A-A of Fig. 3
is showmn in Fig. 4. Further, Fig. 5 shows a cross-section of nmain parts
taken along a line of B- B of Fig. 4. By use of a magnetic transfer

appar at Ug rhrgifewn delrelQFitd rhaid i2 UMmSak CaYHeL3u3 aRbotainhi ch have
transfer pat terns corr espondl ng to servo si gnal S, cone Into cl ose cont act

wi t h bot fror eanr dinigditiehacest oftha spavesmediureRt i bAagnein ¢ dxgaedeiing

medi un), to which a magnetic field for transfer is applied, thus

perf or ni pgrspgretiive viewsbér thd Shdhdemapmeshaowit ransfyy. @pparacuesk-
conprises a holder 10 which holds two nmaster carriers 3 and 4 within the
i nner sPF&CE1IPReFBOViRAdE cfes@iny corriaetof verfhiveh tigstinms disf §6€8 6fr t he

sl ave_nmedi,um 2 whil e orienting informatjon-carried surfaces
per pendi EdPar Py. 2Bdr £n8FCtifed halfdth v isvaml &1 b Raghar &RHS™ 3lRBFudes a

For feeding PReok) Bva Cheliam 3 £’ PRE"Roraer 40 hii FE2bPEERt PG Beor di ng
surface ghows a cross-section of main parts taken along a line of B-
B of Fig. 4.
By use of a magnetic transfer apparatus 1 shown in
10 Figs. 1 and 2, master carriers 3 and 4, which have transfer
patterns corresponding to servo signals, come into close
'_contact with both recording surfaces of a slave medium 2
(magnetic recording medium}, to which a magnetic field for
transfer is applied, thus performing magnetic trangfer.
15 The magnetic transfer apparatus 1 comprises a holder 10
which holds two master carriers 3 and 4 within the inner
spéce thereof and closely contact them with both surfaces of
the slave medium 2 while orienting information-carried
surfaces perpendicularly. Further, the magnetic transfer
20 apparatus 1 includes a slave medium feeding unit 20 (e.g.,
robot hand) partially shown in Fig. 3 for feeding the slave
medium 2.to the holder 10 while orienting recording surface
perpendicularly, a magnetic field application unit 11 for
applying a transfer magnetic field while rotating the holder

25 5, and a vacuum suction means, which is not shown, for




perpendi cularly, a magnetic field application unit 11 for applying a
transfer magnetic field while rotating the holder 25 5, and;a,uafiegm
suction neans, which is not shown, for 7 21 June 2006 sucking air in an

i nner space of the hol der 10 to prOV|de a vacuum condition and generate a
cl ose contacting force. The holder 10 is provided with a base chamnber
casing 8 which holds a first master carrier 3 transferring 5 information
such as servo signals on any one recording surface of the slave nedium?2
and a conpression chanber casing 9 which holds a second nmaster carrier 4
transferring information such as servo signals on the other recording

surface %hck@ﬁg55§¥e1ﬂeghuqh%erTQ§aQ@S%fCQﬂgbﬁ518@§'@g %olgr%Qngh

conpressi on chanber casing 9 are arranged to nove relative to eac% ot her
by a rmvwagumCBaﬁa&maw@ﬁdl@eﬂ@éatesf@p\@loséocbh%cthﬁ casiAgs 8 and 9 are
engaged with and separated fromeach other. The slave nedium2 is a
circul ar di sk-Ehapesldwar d oiisk prdritd ng.th cebasel chpebictgcaaial a
predeterm ned di ameter, and conprises recording surfaces formed with
magnet i c whaybr droldsot hasi deisrsof andéskr shapedibase Imderahsgeassngl ate or

the like. A diameter of the central opening 2a of the slave nmedium?2 is
set t® balEREMPAELOR hafidtha@sof SareentdidnadpenPRy 20y 301 TRECLDLBE nast er
fﬁ;r:ﬁLeF g gh%?g&n&hﬁgeélg%g”%kd&unportIOn (%tnggmg¥§ééfggeghgg£tlon of

casing 9 which holds a second master carrier 4 transferring

information such as servo signals on the other recording

surface of the slave medium 2. The base chamber casing 8

10 and the compression chamber casing 9 are arrahged to move

relative to each other by a moving mechanism which is not

shown, so that the casings 8 and 9 are engaged with and
separated from each other.

The slave medium 2 is a circular disk-shaped hard disk

15 . having a central opening 2a of a predetermined diameter, and

comprises recording surfaces formed with magnetic layer at

both sides of a disk-shaped base made of glass plate or the

like. A diameter of the central opening 2a of the slave

medium 2 is set to be smaller than that of a central opening

20 3a of the first master carrier 3. While an inner diameter

portion (a non-overlapped portion of the inner diameter of

the slave medium 2 with the master carrier 3) is-held with

the recording surfaces thereof oriented perpendicularly, the

slave medium 2 is positioned relative to the Ffirst master

2 carrier 3 which is seated on the base chamber casing 8 of




the slave nedium2 with the nmaster carrier 3) is held with the recording
surfaces thereof oriented perpendicularly, the slave nmedi 9 ®06
positioned relative to the first nmaster 25 carrier 3 which is seated on the
base chanber casing 8 of 8 21 June 2006 the holder 10 in the state of being
separated fromthe conpression chanber casing 9, by use of the

sl ave-feeding wunit 20. The slave nedium 2 may be a high-density flexible
disk. 5 The dianeter difference of the central openings 2a and 3a of the
slave nedium 2 and the master carrier 3 is in the range of 0.5-10 nm |If
such a difference is less than 0.5 mm there is no a portion by which the

sl ave nediHém Botd@rbao hehd e sHpRest et Heanwhideparih sdhes ehmneher

di fference 10 exceeds 10 nm the signal recording part of the slave nmedium
2 i s damageghriegstiba edgenefr tesivest e ©& iy 3f lhe addivd-Gecddngase of
feeding the slave medium2 to the holder 10, it is preferred that the

sl ave nedinim 20.s Aékd sdavieheedinme2 disgnmiteera didfdterdemsd tyorfilieen bder i ng
handl i ng._ 15 The first master carrier 3 and the second master carrier 4
are formédsko a di sk shape, and have central openings 3a and 4a.

Addi tional ly, @ﬁ% gne surface of each of the two naster,carriersn% and 4
conprPses transferdt ¥ty it Wefeeie £ megietdc IR8em9En 28hé2For m of

'fine 20 %%TE%C%HAWQ%£#6”H4355% f%%ﬁﬁt.%n%%s%ggoc%&%%%rcgnggcﬁnwkhg
range of 0.5-10 mm. If guch a difference ig less than 0.5
mm, there is no a portion by which the slave medium 2 can be
held or supported. Meanwhile, if the diameter difference
10 exceeds 10 mm, the signal recording part of the slave medium
.2 is damaged by the edge of the master carrier 3. In
addition to case of feeding the slave medium 2 to the holder
10, it is preferred that the slave medium 2 is held at the

inner diameter difference portion during handling.
i5 The first master carrier 3 and the second master
.carrier 4 are formed to a disk shape, and have central
openings 3a and 4a. Additiocnally, any one surféce of each
'éf the two master carriers 3 and 4 compriges transfer
patterns made of a soft magnetic layer in the form of fine
 20 surface irregularitieg, which comes into close contact with
the recording surface of the sglave medium 2. The other
surface of each of the master carriers 3 and 4 is held in
the base chamber casing 8 and the compression chamber casing

9.

25 As shown in Fig. 3, the base chamber casing 8 1is




the recording surface of the slave ‘medium 2. The other surface of each of .
the master carriers 3 and 4 is held in the base chanber casimg oand the
conpressi on chanber casing 9. 25 As shown in Fig. 3, the base chanber
casing 8 is 9 21 June 2006 provided with a slave hol ding shaft 13 for
positioning the central opening 2a of the slave nedium 2 at a. center
posi-tion thereof, and provided with an inner surface for suction 8b for
holding the first master carrier 3 around the 5 outer periphery of the

sl ave hol ding shaft 13. The master <carrier 3 is positioned with being
previously controlled so that a central position of transfer patterns-i’s
aligned with that of the slave holding shaft 13. The slave nedium2 is

PoSi ti opedvikith WesReG 4 ujdnendmst Lef 33 i thecentral
opéningﬁZavof the slave nmedium 2 afgin%ﬁ%%% &glggé %%%EkﬁgnéﬁngST%. In
this regantiral heopaghedi @d r afsf ehe apPRiPE UnediRinef er abty £Lomyegs a neans

for detecting a position of the slave  nediumand a neans for adjusting
a_posi tpopibionhdlexresifgveamddipumvided teth naer irieaneserfpost ity of the
slave medium 2 is held by suction in _a state that the position.of the
“slave neart#en Basfasj heldindythd el ivesihond stexiatatian 3a guusing doneof the..
oo S Bad PR TPRR Y AL htalRs! ShoR °hst " e ety U
carrier 3 is positioned with beiﬁg previoﬁsly controlledléo 
- that a ¢éntral position of transfer.patterns is alignedrwiﬁh'
that of the slave holding shaft 13.. The slave medium 2 is
positioned with respect to the master carrier 3 by fittihg '
10 the central opening 2a of the slave medium 2 around the
slave holding'shaft 13. |
| In _._rth_is‘r” _rre;vggpd,_r the = magnetic transfer appa;;atgé-
preferably comprises a means for detecting a position of the
slave mediqm and a means  for a@iustiﬁg a position of the -
15 slaygmmgdium! and the iﬁnéf‘diameterﬁportion of the élave
‘medium 2 is held by suction in a state that the position of.
the slave medium 2 has adjusted by the means for detecting'a
position of the slave medium and the means for adjusting a
position of the slave medium. o
20 As for the inner surface 8b of the base chamber casing
- 8, suction holes 8c (Fig. 2) are unifo;mly formed at.the
inner surface corresponding to a size of the master carrier
3, by which the first master carrier 3. is kept in ‘the state .
being sucked. Although not shown, an inner surface of the

25 .compression chamber casing 9 holds the second master carrier

10




20 As for the inner surface 8b of the base chanber casing 8, suction holes
8c (Fig. 2) are uniformly formed at the inner surface corphegpgnsiigad to a -
size of the nmaster carrier 3, by which the first master carrier 3 is kept
in the state being sucked. Al though not shown, an inner surface of the 25
conpr essi on chanber casing 9 holds the second master carrier 10 21 June
2006 4 as in the base chanber casing 8. "A cushion nenber for evenly
di spersing conpressing force may be attached to the inner surface of the
conpressi on chanber casing 9, on which the second naster carrier 4 may .be
held. 5 Positioning of the master carrier 3 relative to the slave hol ding
shaft 13 is determined by mnutely adjusting the position of the master
carrier“35% Hh X9 hasscighombay t GasheduSe ofA acpskien omenbesr viar - neans
such as_a 1?2 1 June,2006 m croscope or CCD canera. Alternatively, the

r

mmster SUPPTer ALSPHATIAN SOUPEFORLEOMHATS DTG HanATRTIGH &0 GHRA [ cal 1y

JapancesRaF cnrcRski 24 R KpnBhed9: 86, 585mE5E Bagibd, secd WM cant.

caci ng 5 ar e ol TRT SREIE R LR BTG, COTer G cunt o ences of

botB chanber rasitiehidy of the master carrier 3 relative to the
.slave holding shafﬁ 13 is ‘determined by minutely adjusfing’

the position of the. master carrier 3 in an X-Y direction -

with the use of a position observing means such,és; a

. 10a




and 9, flanges 8a and 9a are forned. Upon closing, both 10 chanber casings
8 and 9 are seal ed by a sealing nechanism which is not shemy,FdpEher, the
base chanber casing 8 and the conpression chanber casing 9 are connected
to rotation nmechanismwhich is not shown and rotated together upon
application of magnetic field. 15 As for the inner space of the hol der 10,
suction parts - of the vacuum suction neans (not shown) are opened and
connected to a vacuum punp. Through vacuum suction of air, the inner space
of the holder 10 is controlled to a predeterm ned vacuum | evel. Thereby,
the slave nedium 2 and 20 the master carriers 3 and 4 are brought into

close copiaehsc¥bthopnecanehieraW tan dde, R18dq r%rée%a%%&aegkgg?pr essure.

A net area of vacuum suction region of the innéf space of the der 10 is
formed tg hey2-Bet pBBsthaheer whiae aiftmadi£RPf obheutlaveipgdiym 2 and
the master carriers 3 and 4 25 to increase the contacting force, thus

obt ai ni ngdtihstéd 24y Junef }30H6 fpreadetarit nedfcastiiatt | bgepressyle dependi ng
on vacuum |l evels. Further, the contacting pressure may be obtained by an
‘addi t i ondesgsipedssnodapanesehPeheappPped inethani Jal 2ppéss0oea3tebative to
t he conpression chanber_ casing 9. 5 The magnetic field application unit 11
conpr? se§lCePERteB PRI LGRS ces 5, 5 disposed at both sides of the hol der

10, and the eloencetrggagélc%h d% ICt‘3231"1e5 %%%%“gﬁgml?eagmclasing 8 and the

compression chamber casing 9 are installed to be wmovable
axially. On outer circumferences of both chamber casings 8
and 9, flanges 8a and 9a are formed. Upon closing, both

10 chamber casings 8 and 9 are sealed by a sealing mechanism
which is not shown. Further, the base chamber casing 8 and
the compression chamber casing 9 are connected to rotation
mechanism which is not shown and rotated together upon
application of magnetic field.

_15 Ag for the inner space of the holder 10, suction ports
of the vacuum suction means (not shown) are opened and
connected to a vacuum pump. Through vacuum suction of air,
the inner space of the holder 10 is controlled to a
predetermined vacuum level. Thereby, the slave medium 2 and

20 the master éarriers 3 and 4 are brought into close contact
with one another with the predetermined contacting pressure.
A net area of vacuum suction region of the inner space of
the holder 10 is formed to be 2-3 times larger than contact
area of the slave wedium 2 and the master carriers 3 and 4

25 to iIncrease the contacting force, thus obtaining the

11




53 wound around a core 52 with a gap 51 extending to a radial direction of
the hol der 10. A direction of magnetic 10 lines of force agfihp@ st he gap
51 is parallel to a track direction (in case of in-plane recording) of the
slave medium 2 held in the holder 10. As the magnetic field application
unit 11, permanent magnet devices may be used instead of the el ectronagnet
devices. 15 As for the magnet field application unit 11, the el ectromagnet
devices 5 are noved toward and away from both sides of the holder 10, or
the el ectromagnet devices 5 or the holder 10 may be noved so as to insert
the holder 10 between the el ectromagnet devices 5, thus permtting the 20

opening or closing of the holder 10. As shown in Fig. 3, the sl ave-feeding
unit 20 PF&%SFerﬁéﬂﬁ? FOrtFetih PrTE I AACHREWIRa 2Tt yaFHEMpASEStRanber

ing 8. 0f th d hol der .8 i i pped wi th two sl ave- ing cl
35 at Ja FRGRICEnG. OIF aif Mo 1 HITHBE S S 2985 BPaciI Rt aby mium o

and set . hhe sigxe MedipPAdio he, A2 21, Jung 2006 slave hekdiageshart 13

The space between the slfave- grasping cla ncrease ecreased by

a drive ypbksubet r&hoye The ©lavenghasping %hﬁ%@e%2c§§§%§0§?rted into the
central opening 2a of the slave nedium 2, - and the space 5 therebetween is

incremased to gneasp rdhdgirer dicadet epplpesttiion ofinihe shaveompdisggs?2 and is
decreased to rel ease _

electromagnet devices 5, 5 disposed at both sides of the

holder 10, and the electromagnet device 5 comprises a coil

53 wound around a core 52 with a gap 51 extending to a

radial direction of the holder 10. A direction of magnetic

10 lines of force acting at the gap 51 is parallel to a track
direction (in case of in-plane recording) of ~the slave
medium 2 held in the holder 10, As the magnetic field
application unit 11, permanent magnet devices may be used
instead of the electromagnet devices.

15 As for the magnet field application unit 11, the
electromagnet deviceg 5 are moved toward and away from both
gides of the holder 10, or the electromagnet devices 5 or
the holder 10 may be moved so as to insert the holder 10
between the electromagnet devices 5, thus permitting the

20 opening or cloging of the holder 10.

As shown in Fig. 3, the slave-feeding unit 20 (robot
hand} for feeding the slave medium 2 to the base chamber
casing 8 of the opened holder 8 is equipped with two slave-

grasping claws 22 at a front end of an arm 21. The claws 22

25> grasp the slave medium 2 and set. the slave medium 2 to the

12




the slave nmedium 2. Each sl ave-grasping ‘claw 22 is provided wth a holding
notch 22a for holding the slave medium2 to control the helgjmgpgsi tion -
of ‘the slave nmedium 2. 10 The sl ave-hol ding shaft 13 of the base chanber-
casing 8 has a constitution such that it does not interfere with .
sl ave-grasping claw 22 during feeding the slave medium 2. Nanely, as shown
-in Figs. 4 and 5, at the slave holding shaft 13, a recess -13a is forned .
along a diameter of the 15 shaft 13 to receive the slave-grasping claws 22
therein and. to allow the increase or decrease of the space between, the

sl ave-grasping claws 22. The recess 13a nmay be forned in the. suction
grooves 8d which is described in the below The slave-grasping claws 22

are recgiaes iHbldieg eegagtl3pzand 2fet hgpspace,dfiptabetopren sh§vikocreased |
or decreased in a radial direction, thereby preventing operatlons of the

sl ave drodstingy shbiws 122 atsl 1her&d98e- GF a88EFGa St@VSy 13aaE1 08 uhaker f ering
wi th each other. Wen the slave medium?2 is fed to t%e master carrier 3 25
by t he rsttavehberdi nJheni 41260 ~greessilray echeeld UAL2 dre slicketted owartd t he
master carrier 3 and surfaces of the slave nedium 2 and the nmaster carrier
3 are W&l $enterhovreninditacet ige 291 Jomened@DEn Specahdlchhky spaseshown i n.
Figg 4 and 5 in the inner surface 8b of the base chanber. casing 8, '
ul &t J§Dcﬂﬁ§ﬁe@§89ve§°8dg&ﬁépfoFﬁﬁd anpand dhameteve hol di ng

cir
shaf t portion ‘of the slave medlum 2 and is decreased to release
the slave medlqm 2. Each slave-grasplng claw 22 is provlded:r
with a holding notch 22a for ﬁolding_the slave medium 2 to:
control the holding position of the slave medium 2.
10 ‘ The.slave.holding shaft 13 of the base chamber casing

8 has a constitution such that it does not interfere with
slave-grasping claw 22 during feeding the slave medium 2.
Namely, as shown in Figs. 4 and 5, at ﬁhe siave holding
shaft 13, a recess 13a is formed elong a diameter of the
15 shaft 13 to -receive the-slaveegresping claws 22 therein and.
to allow the increase or decrease'of_the space_between,the
slave—-grasping claws 22. The recess 13a may be formed in the.
‘suction grooves 8d which is -described in the below. The
slave—grasping claws 22 are received in the fecess-lSa and
20 ‘the space therebetween is increased or decreased in a radial
-direction, thereby preventing operations of the slave
holding shaft 13 and the slave-grasping claws 13a from
interfering with each other. -
When the slave medium 2 is fed to the master carrier 3
25 by the slave-feeding -unit 20, the slave medium 2 is sucked

toward the master carrier 3 and surfaces of the slave medium

2 and the master carrier 3 are held in temporary-Contact}

13




13, each of which is positioned inwardly fromthe edge of 5. the central
opening 3a of the master carrier 3 except for the extensiop; ¢f,lHgsr €CESS

- 13a. Such suction grooves 8d are connected to a vacuum punp through an:air
- channel not shown. By air suction force affecting at the suction grooves
8d, the non-overl apped portion of the inner dianeter 10 between the central .
opening 2a of the slave nmedium 2 and the central opening 3a of the naster
carrier 3 is sucked to the master carrier 3, and cones into tenporary.
contact with the master carrier 3. In this regard, thée nagnetic transfer -
apparatus may 15 conprise a neans for reducing a pressure of an inner space
of the hol der, and pressure of the inner space_of the holder is set to be

hi gher . | pn pr.ess of, t he..non- overl apped porti.on Qf the inner
dianete%ggglfﬁéég Veaﬁ%dghﬁynCdH§e%Pﬁgﬁal?yfﬂﬁgf Fe.?ﬂe'?ga HEFE medi um 2
is 20 S t f L NGhadih X [ JEBY e ed "from

t he msfgﬁégér?gré% %etﬁ%{]{%}/e nediséu%lgld;%?f t ét?c' nastglr}.% %zlr%%%gir 3 may

be tiltedetiblisgasiids 8@ arOUFd IS ardir iR GARRENMRA ihansirave medi um
2 and the master <carrier 3. Further, the slave nmedium 2 nmay be abraded due

25 to fiBct eanhwictth wihiecks| ayepbelidi bgedhdhivaldlor fronatgeddy 4 21 June
2006 edge contact upon conpression. However, in the present invention,
t emdor akle cemnscal aspepangord abovber sesites iqarrier 3 except for
the extension of the recess 13a. Such suction grooves 8d
are connected to a vacuﬁm punmp through an air channel‘npt.
shown. By air suction force affecting at the suction
grooves 8d, the noh-overlapped portion-of the inner diameter
10 between thercentral opening 2a of the slave medium 2 and the
central opening 3a of the master: carrier 3 is sucked to the
master carrier 3, and comes into tempbrary.contact with the .
master carrier 3. |
In this ;gga;d,.tﬁe magnetic transfer apparatus may
15 comprise a means fo:_redﬁcing-a;pressura'gf an -inner space
of the holder, and pressure of the inner space of the holder
is set to be h%gher__thgn,_suction Q;eséure. of the non-
,_Qverlggpedfgprtion-of.the.inner.diamete;.of-the slave medium."
Conventionally, before the fed slave medium 2 is
- 20 compressed after feeding, the‘Slave medium 2 may. be détached
from the master carrier 3 or the slave medium 2 and the
'master.carrier'f3 may be tilted, thus admitting impurities - -
inte the gap 'between the slave _mediunr 2 and the master_

carrier 3. Further, the slave medium 2 may be abraded due

25 to friction with the 'slave holding shaft 13 or be damaged by

14




solving the above problens. After nagnetic transfer, when the slave. medi um
2is 5 separated fromthe master carrier 3, there is provgggg“gﬂkga 21
June 2006 pressing unit 14 for mechanically holding the naster carricer 3
to the holder 10. For instance, the pressing unit 14 conprises a pressing
menber (fixing menber) which holds outer circunferential portion of the
master carrier 3 -onto 5 the inner surface 8b of the base chanber casing 8
in case where an outer dianmeter of the master carrier 3 is formed to be

| arger than that of the slave nedium 2. In addition, the master carrier 3
may be held stationary by the pressing unit 14 only upon separation of the'
- slave medium 2 fromthe 10 naster carrier 3. Thereby, upon separation of .
the sl aedgrediomtct t hponnestmsrasdTo®! 3 HowdF@ventiad $hembrifg separ at ed
together wth the slave nedium 2 fromthe holder 10. In addition to
S|nultah@ﬁagthagneﬁﬁmpprangfepntacbomm ﬂﬁhtﬂmﬁ@@eaboﬁethesauase:ﬂﬁdlun12
as explained in the above, magnetic transfer to a single surface nay be
per f or ne8ving the hakovagerohkeriss preferred that a single master carrier 3

whi ch transf i nformati on, such as servo signals, to an one recording -
surface of tﬁ%tstsqrav’@a%%ﬁ%ﬁn sTaRsEgnt ehGR {Hee 261BYSe mﬁiglmﬂcaﬁ ng 8 of

a hgf de b hi b whi ¢ch to |
: 2ont actév&}%)ﬂg‘?% Jf?\%r e ma erercar& lé?: bontﬂgreeis pro*lvgdegémas ‘I_ .n'o '
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recording surface of the slave nedium 2, is seated on conpression chanber
casing 9. The slave medium2 is fed to the slave hol di ng shgft 28gs of the
base chanber casing 8 by 25 the slave-feeding unit 20 as explained in the
above. 15 21 June 2006 Wen the magnetic transfer is perfornmed, the slave
medium 2 is subjected to initial DC magneti zation in an in- plane track
direction in case of in-plane recording or in a perpendicular direction in
case of perpendicular recording. 5 Such a slave nmedium 2 cones into close
contact with the mater carriers 3 and 4, and a transfer magnetic field is
applied to a track direction or perpendicular direction approximtely
opposi t eptresthagdineet 1onfof metiHdral cdd3y MaRgrEicZ ahieoMasterAsatbees| ave
medi um 2, a di sk-shaped nagnetic recording nediumis used, for exanple, a
hard di sk wid hthe rfegretd c1¢ ecoFdirngipardndavaghneti preagény fuxitedién both
surfaces or a single surface thereof. The magnet i c recordlng art

conpri seSouPHagRet iz PFesFdnag Menfesr of (Fixiry coarbey t yFdcdr aokeeal thin
filmtype. The master carriers 3, 4 are fornmed of circular disk. The

mast er cQPF?ér§1§Cuwfﬁ59€t%?%nEPéFlﬁﬁgﬁéﬂﬁ?ﬁmﬁ%%?%% C%Wﬁ%ﬁFa?eoFBPned by

- .coating ﬁhSOft nagnetkg téﬁ)éﬁ; ﬂ b ceirre gatterns
formel oh"a SUDSTr &t 2ffte bstFa §§eoF eﬁh§?§?‘ |% s-3°8nd 4 are
”ade_Of M¥re an outer diameter of the master carrier 3 is formed to
be larger than that of the slave medium 2. In addition, the
master carrier 3 may be held statiomary by the pressing unit
14 only upon geparation of the glave medium 2 from the
10 master carrier 3.
Thereby, upon sgeparation of the sglave medium 2, the
master carrier 3 is prevented from being separated together
with the glave medium 2 from the holder 10.
In addition to simultaneous magnetic transfer to both
15 surfaces of the slave medium 2 as explained in the above,
magnetic transfer to a single surface may be performed. 1In
such a case, it is preferred that a single master carrier 3
which transfers information, such as servo signals, to any
one recording surface of the slave medium 2 is sgeated on the
20  base chamber.casing 8 of a holder 10 and an elastic membexr
| {cushion member), which comes into contact with the other
recording surface of the slave medium 2, is seated on
compression chamber casing 9. The slave medium 2 is fed to
the slave holding shaft 13 of the base chamber casing 8 by

.25 the slave-feeding unit 20 as explained in the above.

15




materi al sel ected fromanong nickel, silicon, quartz plate, glass,

alum num alloy, ceramcs or synthetic resin. Patterns of>f hgeddnéace
irregularities are fornmed by neans - of a stanper nethod and the |ike. The
soft magnetic 25 material is obtained by subjecting a magnetic material to
16 21 June 2006 vacuumfilm formation nmethod such as vacuum vapor
deposition, sputtering or ion plating, and plating nmethod. The naster
carriers used for in-plane recording are simlar to those for

per pendi cul ar recording. 5 The nmagnetic field application unit 11 applies a
magnetic field and, as necessary, an initial magnetic field to the hol der
10. In case ofwhenpltdize hegeetl g trihefelrngist yee theadde! ecli¢ oragret
devices 5 as nentioned above are disposed at both sides of the holder 10
to appl y ntdde ui0 2t risn sfudy] emirgdettioc ifiielidd par alalgeletticaaibnack dinreéaoti on to
both sides of the holder 10. Wth rotation of the holder 10, the transfer
magnet i ¢ Ffliagled tiracipgiiregtiont he wASEe ofuiiapdgneofrerpsdshgvermdédi 8m 2 and
the master carriers 3 and 4., Alternatively, the magnetic field application
unit nayFﬁ%PfﬁdPﬁgﬁaFl@ar?StFBPaEB FﬁéemﬁiuﬁﬁqPQQQ%QN;a?héﬁﬁ@ﬁﬁépﬁc field

application.unit 11 may be disposed at any one side of the hald b 10, and

per maRent Srgridt Sé@VFc@eﬁW b &Ogﬁgseldln%? Ciﬂ§eoﬁ:ém§_1a§é? o‘?’l%btﬁ §i des

- thereof. ).n.6ase, 9f; o Rerpendicyl ar,fecqr ¢ihng,s faheGlIQMMINet £ fevh ceg of

per manent
applied to a track direction or perpendicular direction
approximately opposgite to the direction of initial DC
magnetization.

10 As  the slave medium 2, a disk~shaped magnetic
recording medium is used, for example, a hard disk with a
magnetic recording part (magnetic layer) formed on both
surfaces or a siﬁgle surface therecf. The magnetic
recording part comprises a magnetic recording layer of a

15 coating type or a metal thin film type.

The master carriers 3, 4 are formed of circular disk.
The master carriers 3, 4 have transfer magnetic patterns
which are formed by coating a goft magnetic material on fine
surface irregularity patterns formed on a substrate. The

20 substrates of the master carriers 3 and 4 are made of any
material selected from among nickel, silicon, guartz plate,
glass, aluminum, alloy, ceramics or sgsynthetic resin.
Patterns of the surface irreqularities are formed by means

of a stamper method and the 1like. The socft magnetic

25 material 1s obtained by subjecting a magnetic material to
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20 magnet devices having different polarities are disposed at both sides
of the holder 10, and the transfer nagnetic field is genejphﬁgszsa

per pendi cul ar direction and applied to the holder 10. For partia
application of the magnetic field, the holder 10 or the magnetic field may
be noved, thus 25 perform ng nmagnetic transfer on the whole surfaces. 17
21 June 2006 According to above-described enbodi nent, the slave nedium?2
is accurately fed to the naster carrier 3 and poor transfer is prevented.
As descri bed above, when the central opening of the slave nediumfed by
the slave-feeding unit is fitted around the slave holding shaft and the
sl ave nediadnuins fiesl formatiopostthanethiol tds respaet Mepdro depesimsbear
carrier seated in the holder, the dianmeter of the central opening of the
sl ave negutieirsngeprt ddre wiwtlingy, tdah phating wnheheént r Theopesinyg 10 of
the master carrier, and the inner dianmeter portion of the slave nmediumis
hel d by CR&r3iEHETeseedi Fyr uhntPladdnyegoeding, aggersimiA\agr t feakhPEedi ng of
the slave nedium _the slave nediummy be fed to the slave hol ding shaft
while thETi RREPCRTAFRLRY 19AEHMds supported, resulting in that 15 the

sl ave_nmedi um i.s_securel y .hel d.arqund the sl ave holding.. shaft.. Further,
there’are nopr ?euﬁ%%ﬂﬁé%cas%ﬁsﬁﬁ;n698rlc??é9%|dﬁ%ﬂhegﬁunﬁﬁ€}%ﬁ8 cBnveyance
thereoftg@gnggggtEggignanaf dustebata.2,9aRbeLveen t hephaye wedigm and

t he mas
to the holder 10. 1In case of in-plane recording, the ring

type head electromagnet devices 5 as mentioned above are
disposed at both sgidegs of the holder 10 to apply the

10 transfer n@gnetié fields parallel to a track direction to
both sides of the holder 10. With rotation of the holder 10,

- the transfer magnetic field is applied to the whole surfaces
of the slave medium 2 and the master carriers 3 and 4.
Alternatively, the magnetic field application unit may be

15 installed to rotate thé magnetic field. The magnetic field
application unit 11 may be disposed at any one side of the
holder 10, and permanent magnet devices may be disposed at

any one side or Dboth sides thereof. In case of
perpendicular recording, electromagnet devices or permanent

20 magnet devices having different polarities are disposed at
both sideg of the holder 10, and the transfer magnetic field

is generated in a perpendicular direction and applied to the
holder 10. For partial application of the magnetic field,

the holder 10 or the magnetic field may be moved, thus

256 performing magnetic transfer on the whole surfaces.
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carrier. 20 Before being conpressed onto the naster carrier set in the
hol der, the slave nmedium conmes into tenporary contact W ththe Joster
carrier. by sucking air of the non-overl apped portion of the inner
di aneter of the slave nediumand the naster carrier. Thereby, the slave
medi umis not detached 25 fromthe maser carrier due to vibration during
handl i ng, and 18 21 June 2006 no gap is fornmed between the slave nedi um and
the master «carrier. In addition, environnental dust is not attached to
t he contact surfaces of the naster carrier and the slave nedium thus
ensuring high transfer quality. Further, 5 without being tilted, such
tenporary contact is perforned in the planar state, whereby an edge of the

master carri e g%gg thave,aediy Q%ggfge Otrﬁﬂﬁﬁnkﬁ&p st.pang gontact

locally wth t e “redf am or € raster carrier, thus ob?alnlng ~good

transfq&emlﬁylw hbettafaiRaEayg wetﬁéafﬂssesf" H-Pier 19 gRS! ' Bbo ofarrier.

On the other hand, the outer  dianeter of the naster carrier set to be .

smal | ert:téwa;tfé;ha;ts abrdyentsddive medium  and a hol ding portion for
supporting the slave nediummy be forned at an outer edge portion of t he
sl ave nmedi umAslSdépeeilsed bhoseghwhenasthe t benskraVe opediing refy bredanaged,
~and rmay be deforned due to a holding force applied to the outer edge

por i orlavgismedigani Agdt he thatﬁésseofeeﬂenglenet is fitted around

~ the slave holding shaft and the slave . medlum is fed to and -
p051t10ned with respectlve -to the master carrier seated . 1n  
the_holder, the diameter of the central opening of the slave
rmedium is set to be smaller thaﬁ that of the central opéning

10. of the masterfcarrier, and the inner diameter portion of the
slave = medium is held by the slave-feeding unit.

- Consequently, even iﬁrvertical feeding of the slave medium, -
the slave medium may be fed to the slave holding shaft while
the inner diameter thereéf.is supported, resultihg in thét,~

15 the Slave medium is secufely held around‘the slave holding.

‘shaft. Further, there are no .problems such as falling oflg
the slave medium during conveyance thereof and-penetration' 
of dust into a gap between  the slave medium and the maéter]
c;rrier. |

2 . Before being compressed onto the master carrier set in.

: thé holder, the slave medium comes into temporary contécﬁ :
with the master .carrier by sucking air o6f the non-overlapped -
pqrtion of the inner diameter of the slave medium and -the
master carrier. - Thereby, the slave medium is.ndt*detachéd-'

- 25 from the maser carrier due to vibration during handling,. and

18




medi um causi ng poor contact between the slave nedium and the master
carrier. This is because the signal recording 20 part of t#heysledo8smedi UM
extends until near the outer edge portion thereof to increase recording
capacity. However, in the present invention, since the slave nmediumis
hel d using - the difference between the inner dianeters of the slave nedium
and the master carrier, it is accurately fed to the 25 holder while
avoi di ng the above problens. 19 21 June 2006 The present invention has been
described in an illustrative manner, and it is to be understood that the
term nology used is intended to be in the nature of description rather
t han of kiomigasti on. INENpdnddithicsat | s - sdadevaeidauinomnchf tide mps&sent
invention are possible_in light of the above teachings. Therefore, it is
to be uR@&Fricsod IhaAddi i 19 iscumensialy Kelsippenaeld er&prbed: ke
invention may be practiced otherw se than as specificall descri bed. 10 20
21 June 5@66‘6@&4&% ﬁPrg%ﬁ%ﬁngfidi??aﬂ%?%?raﬁgéFé?ﬁsfﬂ@%h5??s?ﬁ@yea hol der
for acco dati ng ster carrier. wwth. transfer tterns onding to
transferﬁgﬁ'8&#&tF%%$B enSurlng 1§M trans%er qugflty. %%&%%%9,
5 without being tilted, such temporary contact is performed in-
“the planar state, whereby an edge of the master carrier or
the glave medium does not come into strong contact locally
with the sglave medium or the master carrier, thus obtaining
good transfer quality without damaging the sglave medium or
10 master carrier.
On the other hand, the outer diameter of the master
carrier 1s set to be smaller than that of the slave medium,
and a holding portion for supporting the slave medium may be
formed at an outer edge portion of the slave medium.
15 However, in such a case, the slave medium may be damaged,
and may be deformed due to a holding force applied to the
outer edge portion, thus lowering the flatness of the slave
medium, causing poor contact between the slave medium and
the master carrier. This is because the signal recording
20 part of the slave medium extends until near the outer edge
portion thereof to increase recording capacity. However, in
the present invention, since the slave wmedium is held using
the difference between the inner diameters of the slave
medium and the master carrier, it is accurately fed to the

25  holder while avoiding the above problems.
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5 a slave-feeding unit for feeding a slave nediumwi th a nagnetic
recording part to be transferred to the master carrier; apdpgePaggetic
field application unit for applying a transfer magnetic field in a state
that the slave nediumis 10 in close contact with the master carrier to
perform magnetic transfer, wherein an inner dianmeter of the central
opening of the slave nediumis set to be snmaller than that of a central
‘opening of the naster carrier. 15 2. The magnetic transfer apparatus
according to claim 1, wherein the holder is provided wth a slave hol di ng
shaft for positioning a central opening of the slave nediumat a central
portion ther eofhe 3 PUPREMHRgNERYRNEFasf BRS aphafiat udeaetdPafngto &laim 20
1, further _conprising a neans for detectin position of. the s|lave nedium
and & rodrtdSRbPebarBSrPRY S pdtid i Sh o the Del AUl HREr oF ot ho
i nner di ter rtion th s|.ave diumis held Suct.i in state
. that the%%%& Pgﬁgyofu‘?%f(ia S %vel%%?%gn&ha%o aéﬁeusﬁéld %}%let hglar?gl%ﬁs gr
det ecti ngegn apposht kannal thies! dre1rdiumand thenfeaeRiiiaeapdousting a
21 21 Junée gﬁ%% position of the slave rreléilgum 4. Tﬁgg‘emagnel_ti gatransfer_
3ppar At USnACCR4# N drs Chal Mhahereisenthe; slanerdieedirag pididil dgnan i nner
i aneter.

light of the above teachings. Therefore, it 1is to be

understood that within the scope of the appended claims, the
invention may be practiced otherwise than as specifically
descxribed.

10
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portiron of the slave nedium 5_ The nmagnetic, transfer apparatus' according
to claim .1, wherein a dianeter difference between the ce@fhﬂk;m@gning of
t he slave nedium and the central opening. of the master carrier 1s in the
range of 0.5-10 nm 6. The magnetic transfer apparatus according.to claim
10 1, wherein before the slave nediumis conpressed onto the master carrier
held in the hol der, the slave nediumcones into tenporary contact with the
master carrier by sucking air of the non-overlapped portion of the inner -
di aneter of the slave nediumand the naster carrier. 15 7. The magnetic
transfer apparatus according to claim 1, further conprising a pressing
unit for supporting the master carrier to the hol der when the slave nedi um
is separat€dd®Bmthe nmaster carrier after magnetic transfer. 8. The
magneti c transfer apparatus according to claim 20 1, further conprising’'a

neans for r§QUgiﬁg RAPressure. é?%%*ﬁégﬁ%%'?g%ﬁﬁr %i he hol der, wherein

pressure of "the I nAer ~Spacé o er gher €han suction pressure

o e o mace el aRpeeher aglo By (hatRierpabrlde Symye redun
Wher el fiild 0 aaiteaves cheh eSPehi g NEo thkarsd Ae ITRirAAtion; B
5 a slave-feeding unit for feeding a slave medium with a
magnetic recording part to be transferred to the master
“carrier; and
a magnetic field application unit for applying a
transfer magnetic field in a state that the slave medium is
10 in close contact with the master carrier to perform magnetic
| transfer,
wherein an inner diameter of the central opening of
the slave medium is set to be smaller than that of a central
opening of the master carrier.
15 2. The magnetic transfer apparatus according to claim -
1, wherein the holder is provided with a slave holding shaft
for positioning a central opening of the slave medium at a
central portion thereof.
3. The magnetic transfer apparatus according to claim
20 1, further comprising a means for detecting a position of
the slave medium and a means for adjusting a position of the
slave medium, wherein the inner diameter portion of the"
slave medium is.held'by suction in a state that the position

of the slave medium has adjusted by the means for detecting.

25 a position of the slave medium and the means for ‘adjusting a
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are formed in a base chanber casing of the holder, and a recess is forned
in.the slave holding shaft or the suction grooves to recei%¢ jhfie2006

sl ave-grasping claws therein and to-allow the increase or decrease of the
space between the slave-grasping claws. 23 MAGNETI C TRANSFER APPARATUS
ABSTRACT Disclosed is a magnetic transfer apparatus capable of performng
good magnetic transfer, including a holder for accomobdating-a master _
carrier with transfer patterns corresponding to transfer information, a

sl ave-feeding unit for feeding a slave nediumwi th a magnetic- recording:
part to be transferred to the nmaster carrier, and a magnetic field
application unit for applying a magnetic field in a state that the slave
mediumis jn close contact with the master carrier, wherein the hol der .
provi ddiPSH 4P %ﬁaﬁf@tﬁiﬁﬂ%@e@h@ft for positioning a central opening ef
“the sl ave rre u at_a central ortion thereof, and an_ inner dianeter of -
the central pghﬁhdmﬁﬁn? | BRP7Ea LR B6CBERI fer Cldidh that of

t ral - h I f eedi it hol.ds L

2 cont il BREPR Uig TUSLALFALIIEL (R00 WSS e LRdLngumt, fo) 05 an
t he sl Wl@{jldgngﬁéj gl%v?gne@%er carrier is sucked by use of suctlon
e _

- grooves, and the slav ium s preferably brought into
S 5. The magnetic transfer apparatus according to claimrp

1, wherein a diameter_difference between the central-opening;
-of ‘the slave'medium and.the centraliopening}ofathejmasterﬂ
' carrier is in the range_of 0.5-10 mm;-'} J B
6. The magnetic transfer apparatus-accordingnto claim,
10 1, wherein before the'slave:medium'is'compreSSed.Onto'the-'
master carrier held in the holder,,the slave mediuvm’ comes
into temporary contact w1th the master carrier by sucklng_-
‘alr of the non-overlapped portion of -the inner dlameter ofj
the slave medium and the master carrier. |
15 7. The magnetic'transfer apparatns'according to claim
1, further- compr1s1ng a pressrng' unit. for supporting the
" master carrier to the holder- when the slave medium 1s_
separated from the master carrier after.magnetlc transfer.
8. The magnetlc transfer apparatus according to claun,
20 1, further comprising a means for reducing a pressure of an‘
- inner space of the holder, whereln pressure‘of the inner
space of the holder is hlgher than suctlon pressure of thev
non-overlapped portlon of the inner dlameter of the slave
medium.

25 9. The magnetic_transfer_apparatus according to claim

22.




tenporary contact with the master carrier. FIGURE 1

4, wherein suction grooves for suctioning the slave medium.

are formed in a base chamber casing of the holder, and - a

recess is formed in the slave holding shaft_or the suction '

grooves to receive the slave-grasping claws therein and to

.5 - allow the ihcreasé or decrease of the space betwéen the

'lslave+g;§3piﬁg claws.
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