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-

269664, and Japggess Falent, kal d-open, Pyl LeatLon Mo, 2001 25 256644 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.




21 June 2006 In cases where the slave nediumis a disk-shaped magnetic

- recordi ng nedi um such as a hard disk or high-density flexbplg,dhg®k, a
“transfer magnetic field is applied by a nmagnetic field application unit
including an el ectrofmagnet. 5 device or permanent nagnet device which is

di sposed at one side or both sides of the slave nedium in a state that a
di sk-shaped nmaster carrier is kept in close contact wwth the slave nedium
As an inportant 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.position t he nar ers and the slave nedium are
p %lde % bgﬁh sides of t%e glave ilum, {L a sgtate that a

disk-shaped master carrier 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




25 observed by use of the inmage unit to be aligned, the master 21 June 2006
/carrier is correctly positioned and cones . into close cont agt yut 3doest he
. slave medium Alternatively, the master carrier may be set into the hol der
capabl e of nmoving 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 canera. 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 master carrier relative to a center
of a sl aveholdi ragssmfltec(tq‘;%%laaeheef ame gLdelnc andithencoRposid i oni ng
the sl ave nedium by the slave hol ding shaft Japanese Patent Application
No. 200133223 He dvRaRWRicdgum! heaBl amesdRAlYy) ahd hAStERSELFrLaF M@ are
15 set into the holder by horizontally conveying the slave nedlun1onto t he
mast er carg isert timthe thpanil dpo seabalsil &l po@nebvidowindehekt ¥ odsre o i day,
vertically conveying the slave nmedium at any one side of the master
carrier fad pgeaipelpeli bubaght aintthgehese . cépeverwitthetHeaat slave ased iim
vertical ly 20 conveying the s|lave nmedium suffers fromthe di sadvant ages
such as dﬁ%ﬁﬁ'ﬁﬂjéﬂuﬁﬁepbﬁﬁv@hﬁéﬁl@ﬁﬂﬂarPHSEEBﬁ@eP%%C%en%ﬁﬁiP?ﬁ%ﬁ&@%ulon of
dust int et ween tact surfaces of the slave nedium and the
mast er c%hreII%P% ﬁ Yalift Pon® tcg&p :

Thus, there 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.




above-nentioned positioning. Thus, it is preferable that the 25 sl ave
mediumis fed while being held by a slave-feeding unit. 3 3{5ddmd006 As
such, in order to ensure the high quality of signal recording parts of the
sl ave nmedium any portion except for the signal recording parts of the

sl ave nmedi um should be held by the slave-feeding unit. 5 Meanwhile, in
order to hold the slave nediumin the holder during perform ng nagnetic
transfer, an inner dianmeter portion of a central opening of the slave
mediumis supported by use of the slave holding shaft. However, since the
central opening of the slave nediumis only hung around the 10 sl ave
hol di ng shaft @stishchei hg ocodpressednupsa thankigh, gthikitgl afeshgdilim may
be detached fromthe slave holding shaft due to vibration during handling.
| n addi t ixpEorsiinge nargap afayt heh es ¥orarenedistve eanyt heonistrer exeert efoand t he,
sl ave nmedium  environnmental dust nmay be attached to the close contact 15
surf aces QI (HERasLEFOEE Y P2kl Thehg Flavirededimoshaudé baebeld or ati on

of transfer quality. Further, in the state of being tilted, an edge of the
mast er cgp?ﬁgﬁ 8}a¥ﬁégé? \as) i'um partially comes into strong contact '

\émotg the sl aveMegwﬂg or;fhe nmaster c ri?erthdeu_réfgvebei ng;sqmuressed, thus
amagi ng the sl ave nediumor the naster carrier, and-causi ng poor
transfer holder during performing magnetic transfer, an inner diameter
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|
which irs advantageous

|
|
|

prior art and to provide a -magnetic transfer apparatus,




SUMVARY OF THE | NVENTI ON Therefore, it is an object of an enbodi nent of the
present invention to solve the problens encountered in thGZIQﬁﬁéﬁqgﬁrt and
to provide a magnetic transfer apparatus, which is advantageous 21 June
2006 in terns of precisely feeding a slave nediumto a master carrier
whil e preventing the poor transfer. According to a first aspect of the

I nvention, there is provided a magnetic transfer apparatus conprising a
hol der 5 for accommobdating 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
master carrier; -and a nmagnetic field application unit for applying a
transf-er 1Ragidms Pfelrfagiselst afeediy t Aatsliadwe shediumediouna i maistee! ose
contact with the master carrier, wherein an. inner dianeter of the central
openi ng GRTTERE Whale REGVERLIRIsERe(pPPR GHaPFERTthan. that of a central
.opening of the master carrier. Preferably, the holder is provided with a

sl ave hol di ngAshaftiny aocentfirqordsgctl ot hereok nkant§Bh! €¢hkYe 1s
positioning of the slave nedium Furthernore, the

a.central openin
slave-feBaiﬁbdﬁﬁi? ﬂ?aFEFébigraﬁafag BRPRAAEESdFamerésiporeibaldet the
sl avegs medb¥Mactitinddat i} ANRRktdraMehali A (Hen AL A8 ' HEE BBy

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.




set Sto be larger than that of the slave nedium and a 20 difference
between. the inner dianmeters of the slave nedium and the pagh@ 200l rier
falls preferably in the range of 0.5- 10 nm In addition, it. is preferred
“that.the slave medium is held in the holder by the inner dianeter
difference portion thereof which is not overl apped by the master 25 _
carrier during handling. 21 June 2006 Before the slave nmediumi's conpressed
onto the master carrier held in the holder, it is preferred that the slave
medi um conmes into tenporary contact with the master carrier by sucking air
‘of the inner dianeter difference-portion of the slave nedium After -
magnetic transfer, when.. the slave mediumis separated fromthe mast er

carrier, a pregssbpg ¥Rkt S [ dQ?%%%%}éﬁgé t ol der .
may be addi tionally p%ovﬁ%gg 8 %ERJEg(%@g) Tfé?[ﬁﬁé&%ﬁs Fig. 1.
is. a peasmdet H=ld e oth8BhB188F] Si8haW Nhe RN Shiglt St esphva ‘

nagnetlc transfer apparatus according-to an enbodi nent of the present
i nvent i. ardiBng comdss iartcexpinstath meraRacidt aviilewtiof madeddecarriér. Fig. 3

i.s a cross-sectional view showing a feeding state of a slave nmediumto the
opened R¥ dcking air of the inner . dlameter difference- ‘portion 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" _be_- o
additionally provided. | |
10 BRIEF DESCRIPTION OF THE DRAWINGS
. Fig.- 1 is. a perspective view of main parts showing. a
. transfe_r state of a lﬂagnetic transfer ,ap‘pafatus according to |
an embodiment of the present 1nvent10n,
Fig. 2 is an exploded perspectlve view of a holder,
15 . Fig. 3 le a cross-~sectional view show1n_g_ a feeding
e.t,ate of 'a slave medium to the opened holder;
Fig; 4 is a‘sectional front view of main parts taken'
‘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,-."

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




Fig. 4 is a..sectional front view of main parts taken along a |line A-A of
Fig. 3; and Fig. 5 is a cross-sectional view of main partsafakRrrogs al ong a
line B-B of Fig. 4. ..DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
.Now, a preferred enbodi nent of, a magnetic transfer. apparatus of the
present invention will be described below with reference to the
acconpanying drawings. In Fig. 1,. 25 there is shown a perspective view of
main parts showing a 21 June 2006 transfer state of the magnetic transfer
apparatus according to an enbodi ment of the present invention. An expl oded
perspective view of the holder is shown in Fig. 2. A cross- section show ng

a feedi ngrshatrerolscacsl ave dRdindBrct it drid FerFapadatrand a%c%_%@tih%na' ,
front view of main parts taken along a line of A—E of Fig. 3 is shown in
Fig. 4. FEarther erbiogimBntShofs theCrosssaect ianeatifni n patt exipakaadal ong a
line of B- B of Fig. 4. By use of a magnetic transfer apparatus 1 shown in
10 Fi gs. perapeclivansiew cfir therkoBdandi#, shvc hirhaviey t ransfercrogatt er ns
corresponding to servo signals, cone into close contact with both

r ecor di n§e§&iPacE8owing 8| Asedirdi srate gheyretawe mesGudi Ag WeGUAR, to

- which_a magnetic field for, transfer is, applied, thus perform ng magnetic
trans? er 185 Phe2RdgRePReti Rt f EFoRppatat R MEdhpatss takes ngnQO

a line of A-A of Fig. 3 is shown in Fig. 4. Further, Fig. 5
shows 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




whi ch holds two master carriers 3 and 4 within the inner space thereof and
closely contact themw th both surfaces of the slave nedi gig,adoke
orirenting information-carried surfaces perpendicularly. Further, the
magneti c transfer 20 apparatus 1 includes a slave nmedium feeding unit 20
(e.g., robot hand) partially shown in Fig. 3 for feeding the slave nedium
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 7 21 June 2006 sucking air in an inner space of the holder 10 to

provi de auckagguaicondi Lihonand generate apgl %ﬁdg?nﬁe%bf‘%xﬁa%as The

hol der 10 is provided with a base chanber casin whi ch I'dS a first

master cautuam doh8apsherindferetdfOrNRlliQr @Bﬁha@§1ﬁ§r ¥ergégnal s on any
one recordi ng surface of the slave nmedium 2, and a conpressi on chanber

casi ng 9 whi chriol ksl ders elapnics masHadechnmiiter a4 Hakanshambierg casnhgr gat i on
such as servo signals on the other recording surface of the slave nedi um
2. The babécbhanbeidscasing Blrkd andashercompressiron Thanbenscasingg9 are
arranged to nove, relative to each other by a noving nmechani smwhich is not
shown® séERRMAEREN c81HYysag aRETYO art Egdge@nwi 21y arfdie s&BePAaEeudf r om

each other
urface of the slave medium 2, and a compression chamber

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 nmedium 2 is a circul ar disk-shaped hard disk 15 having a centra
opening 2a of a predeterm ned dianmeter, and conprises recof fifePpodyrfaces
formed with nmagnetic |ayer at both sides of a di sk-shaped base made of
glass plate or the |like. A dianeter 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. Wiile an inner dianeter portion (a non-overl apped
portion of the inner dianmeter of the slave nedium2 with the naster
carrier 3) is held with the recording surfaces thereof oriented
perpendicularly, the slave nedium2 is positioned relative to the first

nmaster 2y igAarhbeded Wi Chni s1Reakedton dihepbase Wyl ceasi A 8tok 8 21
June 2006 the holder 10 in the state of being separated fromthe

conpr essicampalkastien caAsinig:r9, cdyingeo of biyhaisd aye- teedidigvaniideddfg The
slave nedium 2 may be a high-density flexible disk. 5 The dianeter

di f f er encerigf 2A0he Gonrt sdlavepewidigs: 2amayd be3a diighhalegistvey M8diaiiml2 and t he
master carrier 3 is in the range of 0.5-10 mm If such a difference is

| ess tha®li®®s mm there is no a portion by which the slave medium 2 can be

hel d or supported. Meanwhile, if the dianeter difference 10 exceeds 10 nmm
the sPgnal redB?%i?&FT%F?Ioga#@ﬁ??ﬂ%ﬁu?ﬁn&hq“ﬁe%?qQQ éﬁﬁﬁﬂgﬂsbﬁatﬁgaedge of

'the naSt%%.%%rgﬂg'éiaééqmedium 2 and the master carrier 3 is in the
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




addition to case of feeding the slave nedium2 to the holder 10, it is _
preferred that the slave nedium2 is held at the inner diamgigs2abef ference
portion during handling. 15 The first naster carrier 3 and the second
master carrier 4 are formed to a disk shape, and have central openings- 3a
and 4a. Additionally, any one surface of each of the two master carriers 3
and 4 conprises transfer patterns nmade of a soft magnetic |layer in the
formof fine 20 surface irregularities, which conmes into close contact with
the recording surface of the slave nmedium 2. The other surface of each.of
the naster carriers 3 and 4 is held in the base chanber casing 8 and_the
conpressi on chamber casing 9. 25 As shown in Fig. 3, the base chamber

casi Ng Brb¢ifedlwdine 2006:RY Wdf@ﬂxd"' Eﬂaﬁtshgv%oli_ml S&Q %lﬁiﬁjg 33, or

p03|t|on|ng the central opening 2a of the slave ne cent er

posi ti opehbeakofopanthr @ ded Wehd afliv@emedikace o Sucldia,8b for
hol ding the first master carrier 3 around the 5 outer periphery of the

sl ave hetdihjoshdfftered f, Thendmptreridedr rierh 3ans posid | saedapet Edreing
~previously controlled so that a central position of transfer patterns is
‘al i gnedSWrERent fat for habdiravichdnof disiy mastfer kRirrike I arsurmeditha 2 is B

p03|t|oned wWth. reﬁpect to the master carrier 3 by fittin
-5 outer periphery of the slave holdlng shaft 13. The master =

carrier 3 is positioned with being previously 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 _thi$”_r§g§pdﬂ the = magnetic transfer appa;atgé-
preferably comprises a means for detecting a position of the
slave medlum and a means  for adJustlng a position of the -
15  slave_ medlum, and the lnner diameter portion of the slave
‘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




10 the central opening 2a of the slave nedium 2 around the sl ave hol ding
shaft 13. In this regard, the magnetic transfer apparatus. 21ausd giggbly =
conprises a neans for detecting a position of the slave nediumand a neans
for adjusting a_position of the 15 slave nedium and the inner  dianmeter .
portion of the slave medium2 is held by suction in _a state that the-
position of the slave nmedium 2 has adjusted by the neans for detecting a
posi tion of the slave nmedium and the neans for adjusting position of. theée

sl ave medium 20 As for the inner surface 8b of the base chanber casing. 8,
suction holes 8c (Fig. 2) are uniformy forned at the inner surface
corr-espgndi ng,to _a size of the nmaster carrier 3, by which the first master
carri er 23 &% kRpthen bage ghambemeragingcled. 2N ewshipn noembeswtomn i nner

surfaceeofnihej%S congr essi on chanber casing 9 holds the second master .
carrier®1072Y SoREC266BY 4 CRUPTRSPABSLIOF o dierPe adthgchedatoudii®on nenbe

for ev di . NQeC ressing force be attached to the . inner
surfaéef@%gfhgaggé%%eggi gﬁgcﬁgwgggsgégpng%tbgﬁ WAPERY the °§’ed§h]tfhmaster
carri ertfe "B¥c-884 el it ony { ster carrier 3 relative-to
the - slave ho?di ng s%a?xf dloag&:lsérg:ayt gr%r#)frll)gd Pe;ygran nutely adjusting -the
posbtion of tHRifEDNShgCAIS | Bhe 3 nidbtdt XedrFLELCH Wlative to the
slave holding shaft 13 is ‘determined by minutely adjusting"

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

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

. 10a




with the use of a position observing neans such as a 10a 21 June 2006

m croscope or CCD canera. Alternatively, the master carriepj jghdMigsbe
positioned while being manually or automatically adjusted by a fine focus
unit, of which one exanple is described in Japanese Patent Application No.
2001- 302231 by 5 the present applicant. One or both of the base chanber
casing 8 and the conpression chanber casing 9 are installed to be novable
axially. On outer circunferences of both chanmber casings 8 and 9, flanges
8a and 9a are fornmed. Upon closing, both 10 chanber casings 8 and 9 are
seal ed by a sealing nmechanism which is not shown. Further, the base

chanber gasiBgc8pandr tHE SOMBLESSION el ,Sg@l% fhadteceanectped to
rotation mechani smwhich is not shown and rotated together upon

appl i cat o6/ BBIPOLHE1bhetdwhideAbdialg thgnidNBF SpaGRtemathealpl der 10,
suction ports of the vacuum suction neans (not shown) are opened and
connect eddtfosaestadyunepuiime Tiivough waicunosucttiiarh obnai rexangie: | hger space
of the holder 10 is controlled to a predeterm ned vacuum | evel. Thereby,
the sl avéersdibafi2iandapenthe Rasest épplientiGnald.42apé-Bpadaghtbint o
close_contact wth one another with the predeterm ned contacting pressure.
A net® ar EBSoPT9ERBuNFRREYGHH 1 egi on of the inner space of

One or both of the base chamber casing 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




the holder 10 is fornmed to be 2-3 tinmes |larger than contact area of the
slave nmedium 2 and the master carriers 3 and 4 25 to increagqde™®os
contacting force, thus obtaining the 11 21 June 2006 predeterm ned
contacting pressure depending on vacuum |l evels. Further, the contacting
pressure may be obtained by an additional conpression unit whi ch applies
mechani cal pressure relative to the conpression chanber casing 9. 5 The
magnetic field application unit 11 conprises electronagnet devices 5, 5
di sposed at both sides of the holder 10, and the el ectromagnet device 5
conprises 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_Ii nes of

force acPrRYCEErThHRE aﬁo%ﬁa?El%ﬁuEHq§ﬂURQ)Q?HQQﬂﬂPg &Pr@@FPBW ¢FHetdse of

| d di hel d hol d 10. As th
hggﬁeﬁpg %? r |n%% |ca ﬁ%ﬁ%¥§ igge%%%ﬁﬁngﬁpr Sne? %%@F%§Sb¥hya%e usgd

instead gfq EE%oﬁé?LCt rc%@%gtsl i Cese 15,08 FOr Lhe, monen Lhehd

1
appl icatiron unit ct romagnet eVl ces re nove OW&I’% and away

from bot Breghdes pl14beydoldarnd Qo ot %ﬁbﬁﬁgﬁgegéuﬁ’&vé ces 5 or the
hol der 10 may be noved so as to insért the holder 10 between the

el ectgomagnet meyvi eesyrint itdhusipaaM bipond chité on20 uapeENI Ng OkofpbosSEdg of the

hot der 1giectromagnet 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




As shown in Fig. 3, the slave-feeding unit 20 (robot hand) for feeding the
slave nedium 2 to the base chanber casing 8 of the openedz?q{ng@joo% i s '
equi pped with two slave- grasping ctlaws 22 at a front end of an -arm 21. The
claws 22 25 grasp the slave nmedium 2 and set. the slave nedium2 to the 12
21 June 2006 sl ave holding shaft 13. The space between the sl ave- grasping
-claws 22 is increased or decreased by a drive unit not shown. The

sl ave-grasping claws 22 are inserted into the central opening 2a of the

sl ave nmedium 2, and the space 5 therebetween is increased to grasp the

I nner di-aneter portion of the slave nedium 2 and is decreased to rel ease
the slave nmedium 2. Each.slave-grasping claw 22 is provided wth a hol ding

not ch 22@afeor Hldlimy Lhars! ave, mediphm 255900 CQUthRlerd hech%g' gha%ndsitioh .

of the slave nmedium2. 10 The sl ave holding shaft 13 of t ase chanber
casi ng grhdming chaed | 221t i niseEdaiddtor t ddeLSased bt &1 ek geWuhht - .
sl ave-grasping claw 22 during feeding the slave nedium 2. Nanely, as shown
in Fi geiod ahdws, atTheheskdwverdudpdimyg shafd 23, axa etessrida datbor ned

al ong- a dianeter of the 15 shaft 13 to receive the slave-grasping claws 22
t her ei FghdEertral | ebenig i drcrehsthersteve onediwt 2heasgatbebepaeen, the -
sla%e-gyas inqa%lams,zz._The recess 13a may be forned in the. suction
grodve SRFCIPSSs desciinsggashdt h&obedd@SPThehe inner diameter

portion of the slave medium 2 and is decreased to reléase
the slave medium 2. anh‘slave-grasping claw 22 is provided .
with a holding notch 22a for holding 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 ﬁithf 
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 élong a diameter of the

15 shaft 13 to -receive the-slaveegrasping claws 22 therein and.
to allow the increase or decrease'of_the space_between,thé
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




sl ave-grasping claws 22 are received in‘the recess 13a and 20 the space
therebetween is increased or decreased in a radi al direct%pmn1gﬂ@geby

~ preventing operations of the slave - holding shaft 13 and t sl ave- graspi ng
- claws 13a from interfering with each other. Wen the slave nedium2 is fed
to the naster carrier 3 25 by the slave-feeding unit 20, the slave nmedium .
2 is sucked toward the master carrier 3 and surfaces of the slave nedi um
2 and the master carrier 3 are held in tenporary contact. 13 21 June 2006
Specifically, as shown in Figs. 4 and 5, in the inner 'surface 8b of the -
base chanber. casing 8, circular arc-shaped suction grooves 8d are forned
around the slave holding shaft 13, each of which is positioned i nwardly

fromth§%(g€9§l<(')£ll)2‘r tahe (éﬁ raI peﬂgﬁg 33\ C%I}%E%g?gi{}grtf%”éﬁrg 3 except

for the ensi on e Fecdss Yconnect ed

10 a Vagiufpangy, th ough pasai éh&w%ahﬁq{r?on O\%cﬁ%ra'arcs %‘ﬁ%ﬁ%ﬁf for Ce

affecting at the 'suction - grooves apped portio

i nner diaseien dobpivedd dhe £OMdRa el Mhe?310vd MR 1sliave sms%@tum 2 and
the central opening 3a of the master carrier 3 is sucked to the naster

carrierl3, eadhcefewhidlo ienposatyoneantiactrdlih frve tﬁ@t@ﬁgéabﬁler 3. In
this regard, the nmagnetic transfer apparatus nay
5. the central opening 3a of the master carrier 3 except for
" the extension of the recess 13a. Such suction grooves 8d .
are connected to a vacuﬁm punmp through an air channel ‘n_ot.
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 regard, ._t_He magnetic transfer apparatus may
15 comprise a means for redﬁcing ‘a pressure of an inner space
of the holder, and pressure of the inner space of the holder
is set to be h\jﬁ,}gher_ ‘than . suction p__reséure. of the non-
,_Qverlggpedfgprtion-of.the.inner.diamete;.of-the slave medium."
Conventionally, before the fed slave medium 2 1s
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 _medium- 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




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,todyg higher
t han suction pressure. of the non- overl apped portion of the I nner dianeter -
of the slave nmedium Conventionally, before the fed slave nedium2 is 20
conpressed after feeding, the slave nedium2 may. be detached fromthe
master carrier 3 -or the slave medium2 and the nmaster. carrier 3 may-be -
tilted, thus admtting inpurities into the gap between the slave nedium 2
and the master carrier 3. Further, the slave nedium 2 may be abraded due
25 to friction wth the slave holding shaft 13 or be damaged by 14 21 June
. 2006 edge contact upon conpression. However, in the present invention,

t enporaeyigeont@actacs mpRhi obGhb YR €SUlHEwdver , SOV Nghé h%%\{ﬁ:‘
problens. After magnetic transfer, when the slave nedium2 i's 5 separated
f rom t henwastépnecatempordryt kentaics Esovihaleti enddlaaBdvduresdd@s @ressi ng
unit 14 for nechanically holding the master carrier 3 to the holder 10.
For i nsPahEENgt e prle@¥e meraniamsi4  conprises a pressing member. (fixing -
menber) whic olds outer circunferential portion of the master carrier 3-:
onto 5 the ig}%e%ﬁ?ﬁ’&%t% brappéchas¥hemantlee €dsveg medinmageis .

5 separated from the master carrier 3, there is provided a

l4a




where an outer dianeter of the master carrier 3 is formed to be |arger
than that of the slave medium 2. In addition, the naster ganpkehos My be
hel d 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 ave nmedium 2, the nmaster carrier 3 is prevented from being separated
together wth the slave nedium2 fromthe holder 10. In addition to

si mul t aneous magnetic transfer to both 15 surfaces of the slave nedium 2
as explained in the above, magnetic transfer to a single surface may be
performed. In such a case, it is preferred that a single naster carrier 3
whi ch trppebketfgi GHOt MB4 | Do HlEaraiScHElY hElidimd $het @agnyr eaerteeordi ng
surface of the slave nedium2 is seated on the 20 base chanber casing 8 of
a hol der 31Ga@nthan hedlastd clhenb&or (Tustdamre ,nehber prewkiichy comes iLéto
contact with the other recording surface of the slave nedium2, is seated
on conpfesBrdrcthahb@resasngg ene slfEvdngedierper] s wiagh oholfle sl ave

hol di ng shaft 13 of the base chanber casing 8 by 25 the slave-feeding unit
20 as exBPE?ﬁe&lFﬁuWﬁ@r§BB%%l P8roIoqyRéE WS Hé agitet $ cOFF@nsfer is

-.perfqgneggﬁtq$P%%a%FI_ digﬁ}%ﬁés ﬁub'e%ted %p i@itiaL DC ggetgzgtion in
Can in? phdfie k SHHECE P i9f chle 8PSFnPPIRkETr &857EONS of *i H28

where 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




per pendicul ar direction in case of perpendicular recording. 5 Such a slave
medi um 2 conmes into close contact wi.th the mater carriers:Bra#Rdods and a
transfer magnetic field is applied to a track direction or perpendicul ar
direction approximately opposite to the direction of initial DC
magnetization. 10 As the slave medium 2, a di sk-shaped magnetic recording
mediumis used, for exanple, a hard disk wwth a magnetic recording part
(rmagnetic layer) formed on both surfaces or a single surface thereof. The
magnetic recording part conprises a magnetic recording |layer of a 15
coating type or a nmetal thin filmtype. The master carriers 3, 4 are forned
of circular digken the masgestiar trensf3r 4idayverifoansher fegnetliaeepatterns
which are forned by coating a soft nagnetic nmaterial on fine surface

i rregul amedyiupatt esngutgemeedoroa istiliselabe. megae2(zatbstir ahesnofint-he
master carriers 3 and 4 are nade of any material selected from anong

ni ckel , $lEneorrraghadireptaer, ingicass, ofl dmi-pdaneakeeprdéepanicdnon
synthetic resin., Patterns of the surface irregularities are farnmed by
nmeans oPe§P§P§ﬁﬁBFaﬁe@ﬁ6€¢5ﬁ8ntH@ FP@@.Oﬁu?gﬁﬂﬁPQﬁﬁﬁééFié€§§rﬁ&F8rial is

obt ai edﬁp subjg ting a nefic material to.16 21 June 2Q8§UXa%H%n1film
For mabt o Uk bt SS0ER AEVAbut GAP6F dUpicai AgRe comtaCe
' mater carriers 3 and 4, and a transfer magnetic field is
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

16




sputtering or ion plating, and plating nethod. The nmaster carriers used
for in-plane recording are simlar to those for perpendicyj 869" di Ng. 5
The magnetic field application unit- 11 applies a nagnetic flglg and, as
necessary, an initial nmagnetic field to the holder 10. In case of in-plane
recording, the ring type head el ectronmagnet devices 5 as nentioned above
are disposed at both sides of the holder 10 to apply the 10 transfer
magnetic fields parallel to a track direction to both sides of the hol der
10. Wth rotation of the holder 10, the transfer magnetic field is applied
to the whole surfaces of the slave nedium 2 and the master carriers 3 and
4. At eraatuimelfy 1mt bermaghet i et hed dowgipld<atd@ununidporayiepesibionst al | ed
to rotate the magnetic field. The magnetic field application unit 11 nmay
be di sposputatcrany ome isirdecloft e  dod detatllng amdthpednran®he magioer devi ces
may be disposed at any one side or both sides thereof. |In case_ of
per-pendi €graieracar@ichgtorl eértpbaagneecasdiags age perhighiaht L20thaghet
devi ces gavih different polarities are disposed at both sides of the
hol der 1 PraﬁgrPﬁ%d%?% RY eFeGRighdtdc field is generated in a perpendicul ar
rti cati.on of the

mgneti o 1ol e BTG TSGR tREDRAGRGLTE 11y iy BELAMTRd, ot hus 25
perform pg ABEREt ¢t faRRRET 48N nbhe W0l e SH RGeS a1lhagnetic field
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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21 June 2006 According to above-descri bed enbodi nent, the slave nedium 2
i's accurately fed to the master carrier 3 and poor transfeglgéngygygented
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’
slave nediumis fed to and positioned with respective to the master
carrier seated in the holder, the dianeter of the central opening of the
slave nmediumis set to be smaller than that of the central opening 10 of
the master carrier, and the inner diameter portion of the slave mediumis -
held by the slave-feeding unit. Consequently, even in vertical feeding of
t he sl ave nediun1 the slave nediumnmay be fed to the slave hol ding shaft -

while the i t%r tngg@fdég éﬁ”téﬁkq§#§§ﬁﬂ” nghﬁaf%ggt 15 the.

sl ave nedlun1|s secu er he Around the sl ave Elr t her

there aﬁﬁdﬂ@ﬁrgbhgnﬁcéﬁﬁgtéﬁyfﬁé&'98 the hQEtéfa&Qrﬂ?ﬁfuﬁ]gH&'Eg Qonveyanée

t hereof and penetration dust into a gap between t sl ave |un1and

t-he nas&mnsf:@a‘riserpre%bxaﬁd)_re bei ng conpressed onto the master carrier set
in the holder, the slave nediumcones into tenporary contact wth the
mast er . car AserdebgriHueki ajoaef mmehhethmncénerhhp@@@ningrtdiontﬂé'the,
“inner dianmeter of the slave nediumand the master carrier. Thereby, the

sl ave meAEN nediven ﬂ@@abheﬂhe slave—feedlng unit 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




25 fromthe maser carrier due to vibration during handling, and 18 21 June
2006 no gap is forned between the slave medi um and the mashElunoRpEi €. In
addi tion, environnental dust is not-attached to the contact surfaces of
the master carrier and the slave nedium thus ensuring high transfer
quality. Further, 5 without being tilted, such tenporary contact is
performed in the planar state, whereby an edge of the naster carrier or

t he sl ave nedi um does not cone into strong contact locally wth the slave
medi um or the master carrier, thus obtaining good transfer quality w thout
damagi ng the slave nediumor 10 master carrier. On the other hand, the
outer di awetgdapP oist Hermadt dretweary itgre | slgwe medbamspald ethe hamsthat of the

sl ave nmedium and a hol ding portion for supporting the slave nedi um may be
formed afagH it er IeREA Mok orf 1Bl tHESItale dSE df 15 AGKEFEEY FA such a

case, the_slave nediun1%P be dgna ed, and may be defornag?due to a
hol di ng E8FcETMBRATed D 195 Bht e dBRSBoF { FORTLEhuSTFoWe?? nd LS
fl at ness_qgf..the slav i_.um _causi.ng.poor .cont act. bet ween ave
red um aBa0iRe nRBYE, Bl SRR RBRELERY AR O e P Ry 20

part €1 SHensletBeTRdl LILEA ekl Uity \Dpatken eHascoectl on 1o cof
t he S|aV@hﬁegﬂﬁﬁbESs@@k@,u$ﬂ&ieby an edge of the master carrier or
| the slave medium does not come into strong contact locally
with the slave medium or the master carriex, 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 wmedium.

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 capaciﬁy. 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.

19




the difference between the inner dianeters of the slave nediumand the
master carrier, it is accurately fed to the 25 holder whi}enagoigfsng 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 nol ogy
used is intended to be in the nature of description rather than of
limtation. Many nodifications and variations of the present invention are
‘possible in |light of the above teachings. Therefore, it is to be
understood that within the scope of the appended clains, the invention may
be practiced otherwi se than as specifically described. 10 20 21 June 2006
CLAIMB: 1. A nBghetPeeseninsf Brvepphrat uBas cohpei si AgSCriIRdf detnf oA

accommodating a master carrier wWth_transfer patterns corresponding to
tyansferlﬁ&PgFﬁﬁFFgﬁ;“§F§e§hafﬁl eéHiH§5uﬁ?tLFoﬂl Qﬂ?i1§%§9eghﬁdiym
with a magnetigorecording part,to.be dransferred to the ymgier garrier;
~and a magnetic fretd apprication Uni or applying a
description rather than of limitation. Many modifications
5 and variations of the present invention are possible in
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

desgscribed.

10
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transfer magnetic field in a state that the slave nediumis 10 in close
contact with the nmaster carrier to performnmagnetic transiphuw@mggein an
i nner dianeter of the central opening of the slave nmediumis set to be
smal l er than that of a central opening of the nmaster carrier. 15 2. The-
magneti c transfer apparatus according to claim 1, wherein the holder is
provided with a slave holding shaft for positioning a central openi-ng of -
the slave mediumat a central portion thereof. 3. The magnetic transfer
apparatus according to claim 20 1, further conprising a neans for
detecting a position of the slave nediumand a neans for adjusting a
position of the slave nmedium wherein the inner dianeter portion of the
sl ave nedi yth48!%iel d by suction in a state that the position of the slave
medi um has adj usted by the neans for detecting 25 a position of the slave

medi um and EeAg§§ﬁ§?£95 €Q£H$%épad%§%%F%%'J%%%P%9%§n§95itiOn of the sl ave

medi um 4. e rc transter us 'according ©6 claim wherein the

oot B9 Bl #5: L oEfock B o6, PRGN ehrblr ity edium S
transfer patterns corresponding to transfer information;

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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.1, wherein a dianeter difference between the central opening of the slave
medi um and the central opening. of the master carrier is iByf& Jqgge of
0.5-10 mm 6. The nmagnetic transfer apparatus according to claim 10 1,
wherein before the slave nediumis conpressed onto the master carrier held
in the holder, the slave nediumcones into tenporary contact with the
master carrier by sucking air of the non-overl apped portion of the inner
di ameter of the slave nmediumand the nmaster carrier. 15 7. The magnetic .
transfer apparatus according to claim 1, further conprising a pressing:
unit for supporting the master carrier to the holder when the slave nmedi um
Is separated fromthe master carrier after magnetic transfer. 8. The
magneti ¢ transfer apparatus according to claim 20 1, further conprising a
means fRASTERIEiNg Eiprelasty @ediiuan i nner space of the hol der, wherein-
“pressure of the jnner space of the holder is higher than suction pressure
of the - non- dverip iR o ISToe FRRIFAENENBEEPTELNEhECsICAAITredi um |
25°9. THhe Qgg&'c t.ran ier appar.at us: acgordi to cl.aim-22 21-June 2006 4,..-
mherein'sugﬁlon gr5%5%s§ %ﬁegﬁ%¥{ ‘ nﬁ“%ﬁe@ﬁ%ﬁ%a%%dFHﬁ?? &emedsted in a -
base chyarofast NhOfsite BRldef,, and a recess is fornmed in the slave
~holding shaft or the suction T T
5 5. The magnetic transfer apparatus according to claim  
1, whereih‘a diametep_differénce between the cenffal-opening;'
-of ‘the slave'medium and the qenfral'opéning}of-thejmééheri
' carrier is in the range of 0.5-10 mm.. .
6. The magnétic transfer apparatus-according to claim
10 1, wherein before the slave medium is compressed Onto th$- "-
master carrier held in the holdef,,the slave_medium‘comes
into temporary contact with the nﬁster'carrier by sudking_-
air of the non-overlapped portion of -the inner diametef of
the slave medium and the master carrier.
15 7. The.magqetic.transfer apparaﬁus'according tQ_cléim
1, furthex-_compriSing a preSSing"unit%'for' supporting the
- master carrier to the 'héldér- when the slave medium"is_
separated from the master carrier after.magnétic‘transfer,
8. The magnetic tfansfer apparatus according to clabﬁ,
20 1, further comprising a means for reducing a pressure of an -
- inner space of the holder, wherein préssure‘of the inner
space of the holder is higher than suction pressure of the
non~-overlapped portion of the inner diameter of the slave

medium.

25 9. The magnetic_transfer_apparatus according to claim
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grooves to receive the slave-grasping claws therein and to allow the

i ncrease or decrease of the space between the sl ave- grasplagjgﬁ@wﬁk;23
MAGNETI C TRANSFER APPARATUS ABSTRACT Disclosed is a nagnetic transfer .
appar at us capabl e of perforning good magnetic transfer, including a holder
for accomovdating a nmaster carrier with transfer,patterns correspondi ng
to transfer information, a slave-feeding unit for feeding a slave nedium.
with 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 in close contact with the naster carrier,
wherein the holder is provided with a slave holding shaft for positioning
a centrgl

f th di t tral thereof, and
Foner dRamAELOP CH ctfogits?‘l‘éc?o%%se'n?ﬁ‘g SciERdng ¢ oo 1A rediom, bo

smal | er rkhan, that }g 3 anéf’ﬂ‘éh&%@fﬂ% E%H”aqsf CEn&ahh t'%% a”dén%dl'u'm

sl ave- feedlng unit I nner dia i on oOf &l V8

The | nn%cdbarrqtserfdl%éd Ofh) Of hd hslébévﬁol'a&ﬁgu@ﬁa% (- Ui MBELREoRAM T er.
'i's sucked by use of suction grooves, slave nediumis™ pre?erably
br ought graboest aparadei wONtRet s¥av8-§PesPRAGCLIBRE! itHlerein and to

_.5 ~allow the ihcteasé or decrease of the space betwéen the

'lslave+g;§3piﬁg claws.
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MAGNETIC TRANSFER APPARATUS
- ABSTRACT

Disclosed is a magnetic transfer apparatus capable of
performing good magnetic transfer, including a holder for
accommodating a wmaster carrier with transfer patterns
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 magnetic field in a state

that the slave medium is in close contact with the master

carrier, wherein the holder is provided with a slave holding

shaft for positioning a central opening of the slave medium
at a central portion thereof, and an inner diameter of the
central opening of the sglave medium is set to be smaller
than that of a central opening the master carrier, and the
slave-feeding unit holds an inner diameter portion of the
slave medium. The inner diameter portion of the glave:
medium fed to the master carrier is sucked by use of suction
grooves, and the sléve medium is preferably brought into
temporary contact with the master carrier.

FIGURE 1
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