; {] e3epznl 6&TzNS% r MAGNETI C TRANSFER APPARATUS BACKGROUND OF THE

| NVENTION 1. Field of the Invention The present invention relates to a
magneti c transfer apparatus for use in perform ng nmagnetic transfer froma
master carrier having patterns corresponding to transfer information to a
sl ave nmedi um having a magnetic recording part, and in particular, to a
magneti c transfer apparatus capable of accurately feeding the slave nedi um
to the master carrier held in a holder. 2. Description of the Prior Art
Generally, a master carrier (patterned master) for nagnetic transfer
conprises transfer patterns such as servo signals in the formof surface
irregularities or enmbeddegpehidetui8andtiR AbpAasis @ soft magnetic |ayer
on a surface layer. Such a naster carrier comes Into close contact with a
sl ave nmedi um having a magnetic recording part, and a magnetic field for
transfer is applied, whereby magnetic patterns corresponding to information
carried on the master car BA€KGROBNDr aRsTHEr eNVENT2OM recorded on the sl ave
medi um Such technol ogi es are di sclosed in Japanese Patent Lai d-open
Publicati on Nol.SRael830f88623ImwehtNosn Hei. 10- 40544 and 10269566, and
Japanese Patent Laid-open Publication No. 2001256644 and |ike. 5 10 15 20
25 1 5 | n cdbes pFRFenNt henseavEomededates £adi akmeFapbdcmigipatsfer
recordi ng nmedi um such as a hard disk or, high-density flexible disk, a
transfer 3RRFEAGYS f FEFd Y€ appl i RYF B MhgRBBTEC+F eIt 3RFEELcat TR éhi t

i ncl udi I 5. devi . devi which i
i Sposed e S8 67 bOEHIEE ddHro TG S AVESRBURAAYI e ST I Hat a

N cases Welnddiom! gye Sedi U | hied: s kiAhaReda TRABREL S o SGRIg,Jredi um

such as or hig sity exi bl e=di sk a“transfer nagneti c
field is sppl | ednBy i mpapeiéelds el doamp! gghkilc UkirbnksfekrUddithr@dtus

el ectromagnet devi ce or permanent device which is disposed at one side or
bot h ¥ desapdblche 5| avenrmti Iym fdatimcsttaiee dlate anediiske slapet nesiterr
carrier is kept in close contact wth the slave nedium As an inportant
condi t i oncampoirepdreflet i@ imeddetric 10 transfer, there is positioning of the
master carrier and the slave nediumw th high accuracy. Particularly, in
the slave nedi ¥m SGERTABLACRaPH e KPHHOM| density flexible disk, a

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 recording 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 1in Japanese Patent Laid-open
Publication No. Sho. 63-183623 and Nog. Hei. 10-40544 and 10-
269566, and Japanese Patent Laid-open Publication No. 2001-

25 256644 and like.
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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 Lai d-open Publication No.
Hei . 11-175973 and Japanese Patent Lai d-open Publication No. 2001-20997S

di scl ose a positioning process of a master carrier and a slave nedi um by
use of an imaging unit when the 20 slave nedium cones into cl ose contact
with the master carrier. Specifically, the slave nediumis set to a close
contact flange, on which the master carrier having markers fornmed with
transparent portions corresponding to patterns is placed. Then, while
positions of the rrﬁgggés dhe Ia\g;a%di Wopays 2Py obgerc%/.esq{_%akg%% of the
imge unit to be ali1gned, e master carrier is correctly posttioned
and comespddidt 1o 932-¢8RhACheth LR LhE, SAEVE U o)A &g el clhe
master carrier may be set”into the hol der capable of noving in an XY

di recti ong1&anbirBYdPEk Pr aughtah&tdr Chaghe€ 08t aGle1W t st hgypaliave wedigum 5
after aligning themwhile being observed the center position thereof by use
of a CCDm=grestac Thisldt hepeicatponpasad, bhyclldimps esantelavtmgieta
techni que of positioning a slave nediumand a master carrier with high
accur acy dsvigreevdpupeymansnt i magngt adesnter wifich) ig adsfposgdt atr eneof t he
master carrier relative to a center of a slave holding shaft (center pin)
of the hotifa  canBothesipesi Afonthr) chave| medinidi dm By $HRtS| KPRt hel ding
shaft” (Japanese Patent Application No. 2001-302231). Meanwhile, the slave
medi um arfd-FHe rma(?&FEi EPTEAET1 855 KEPEN LR tqaré’%olcﬂ’élrt% WAz &h€al 1y
conveyi ngstgllee snle%\é%mnedi umonto the master carrier to be superinposed in up
and down allrectl ons, ‘or by vertically conveying the slave nmedium at any one
side of the magter . gary] perfendicul a r FEAL .t.he

| atter case of §‘%er%‘ﬁca{rrlg(grztj'(()é}‘(g:ton\%yl ngl'%ﬁle {legf/lea]?rggi um ISI?.I f\gﬁr‘a\sé%;er%% t he

di sadvant @gass f46h e r@dr ARPIgHE 181 IegS I3V & Hee didgPegurdigieenwerane, and
penetration of dust into a gap between the contact surfaces of the slave
medi um argllde msdiher wistl iletgh neaddiddyon tFarabievéamdpt, | dnedheosliaiveni ng.
Thus, it is preferable that the 25 slave nediumis fed while being held by
a sl ave- freetliviy sl .28 a hsrdudhski wrotdaeh-densnsur & leprabheghlighal iaty of
signal recording parts of the slave nedi um an%qiporti on except for the

signal r eIy matteofthisred] Khethdoring shbtiehed Bel g Byivge unit

I - f eedi it. 5 Meanwhi i to hold t di. inth

Pol dor AUt PRI ot TRHOHAS cERPaGr BF, SEROFARETY dPATECER HOFM 6n of a

cent ral Ocﬁémélgﬁ 2t Q‘éc%!réééﬁ hé'gléfg nort ed by use of the slave
shafrt. e a

hol di'ng WEVEr, SsInce cen opening of the slave nediumis
only hung arourd tdhg g10-shave, hghghRgsshabk cHBt irla keI C R BRERd JHPON
transfer, the slave nmedium may be detached fromthe slave hol ding shaft due
to vi bratN®n mkd i Nl fEersd inNgand nTaskshd 40 NPa tSeiic el QragparayP sl ifcertiresh
between the master carrier and the slave nmedium environnental dust may be
att ached No. t Re0tt 2820 tOndaerldse sar frrred iohirnge prestasts caf r remasiett he
slave nmediumto cause deterioration of transfer quality. Further, in the
state of FITEH ided SARVEdFEedor™ RE HEStef 2BAriTIiRg Whe sthere thsdi um

artiaglly conmes into strong.contact with the sl ave diumor the master
carr Dy ITIR O COMEFodtel, CLRAE SORHERAGTRY tTES STARE Tt hhSdr t he

mast er Caéggé.cefficaaqquauﬁilggsa%%re trﬁgtg'lslln?ris set to a close contact

flange, on which the master carrier having markers formed
with transparent portions corresponding to patterns is placed.
Then, while positions of the markers and the slave medium are

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



SUMVARY OF THE | NVENTI ON Therefore, it is an object of the present
invention to solve the problens encountered in the prior art and to 25
provi de a magnetic transfer apparatus, which is advantageous 4 in terms
of precisely feeding a slave nediumto a master carrier while preventing
the poor transfer. Wth the aimof achieving the above object, there is
provi ded a magnetic transfer apparatus conprising a holder 5 for
accommodating a naster carrier with transfer patterns corresponding to
transfer information; a slave-feeding unit for feeding a slave mediumwth
a magnetic recording part to be transferred to the naster carrier; and a
magneti c fl ppl i i i L S VA i i i ate 10
t hat the é?g%/gelﬁeg% u%ﬁrt&?%ﬂ(pzl%%ée%%nt actéﬁvl\?tﬁoﬁ%mﬁ%ds{e%i%aérjrdlxg}?a%er ein
the hol degitis PROVELSE: Whddh @ S| AU ROk $81$hat ke ahadt &€ NERFr ROF trh)
thereof for correctly positioning a central opening of the slave nedi um
and an i nperselt ateterciod HdiRlaaedapmibleperdi agvohgt he shaxey neth-ediisn set to
be 15 snmaller than that of a central opening of the master carrier, and the
sl ave- f eegnagmapi behdirdsight iimter cdiceeetamtportt wdrthoftHehes lsdwey enexdidinum

That is, the inner dianeter of the nmaster carrier is set to be larger than
that of t#&tter agbigpthanthemdvaibe deinerebrervrd videh ¢ertemneesi okt ers
of the slave nmedium and the master carrier falls preferably in the range of
0.5 10 mtheredlidiY ivie %t § $r SPREF@d that the slave nediumis held in

t he hol der by e innelé rdi ag.Lret er odi fsfﬁ;eﬂoce orti onsteh reofV \M?:i g:h i S not
over | apped by t StastaFr 95 Ea Mok Py i é’h ol 'rpﬁa. Bt 1B e 31 ave

edi U | S GORPT E89eg oL ey LT OB £ Endlel th 14hd e BOLEIEY  cliris

preferred t e e nedium<ones 1nto tenporary contact wt

nmaster cag{it€r MYESUSKERBad) RS ﬁP@vi@lﬁlﬂys\'ﬁ%&EE%nﬂﬁéf%eG%ﬁtBQF tdpn of 5
the slave nmedium After magnetic transfer, en the slave nediumis

separ gl edtfa08fdhepHBiséRis Cof I tied , maAs PEe SSag ainite fariv@UpRoOrd | egntde
master carrier to the holder may be additionally provided. 10 BRI EF

DESCRI PTI ©N ©Fs Iidike DRAWINGS Fhaft ldemtarmpedigpecti thevheldef, namnd tpaen s
showing a transfer state of _a magnetic transfer apparatus_according to an
enbodi menPoditioring eddyt BhAYEAL iTegflium by the slave holding shaft

(Japanese Patent Application No. 2001-302231).
Meanwhile, the slave medium and the master carrier are
15 set into the holder by horizontally conveying 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 of vertically
20 conveying the slave medium suffers from the disadvantages
such as dropping of the slave medium during conveyance, and
penetration 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 preferable that the

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



Fig. 2 is an expl oded perspective view of a holder; 15 Fig. 3 is a
cross-sectional view showng a feeding state of a slave nediumto the
opened holder; Fig. 4 is a sectional front view of nmain parts taken along a
line AAA 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 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Now, a preferred enbodi nent of a nagnetic transfer apparatus of
the present invention will be described belowwith reference to the
acconpanying drawings. In Fig. 1, 25 there is shown a perspective view of
main parts showing a 6 transfer state of the magnetic transfer apparatus

according to an e i t r i.Avent. qn. . I

perspective vi e%v?/ L%gl%ﬂhmlolog(ge?g:ogﬁglvs\smﬁen tl@:égq{lf%nﬁ@ﬁ&g sect %gr?néa%ovm ng a
feeding stat&-Pind ;?é@efse SBALHE k3asEeRekifum, Fhbly $or@Afnd e@ebtonR)y front
view of main parts taken along a line of A-A of Fig. 3 is shownh in Fig. 4.

Further, thdg.shofdloWerdioss peeeki 6f ohe Bl Avdandsiinkaibdl e adiigne of B
B of Fig. 4. By use of a magnetic transfer apparatus 1 shown in 10 Figs. 1
and 2, melYetheasldver-Feddnd 4niwhi ch have transfer patterns correspondi ng
to servo signals, cone into close contact with both recording surfaces of a
sl ave dredi um 2 Meamyhéilee rigtopudey medihe)d thewsilalvea medjine i ¢nf itdled f or
transfer is_applied, thus performng magnetic transfer. 15 The magnetic
transf er la%%%t@}srlp%d?ﬁmﬁp%sms RePBeElZ Ot iAnefehol ¥R IRNRSekiadiet@arri er s
3 and 4 within the. inner space thereof anﬁ?cl sely contact them w th both

surfaces BT HP Shvde TRt SR E 8Fi EREi AT RFBEFELT o C%}L}E.ng'— rfaces
perpendi cyl arly. Byrther, é}%@@fﬂéf&lrﬁ%})g $ier 2Q . gRparat ug:h&cé nglydes a

sl ave neditmteeding unit and) partiall'y snown in Fig. 3

for feedipghthe sbhawei fpdbemiet 1508 Rekden 1Q whanke prienbiqgd el di ng

surface perpendicularly, a magnetic field application uni't 11 for applying
a tramsf eslavgnedldidd edith Athiung inotbet hgg cbhpr8eteerugdn S ramek e ,vateum
suction neans, which is not shown, for 7 sucking air in an inner space of
t he hol desld®e treequinow inttey dev aetrawhedndirbmohhandl geaehal @&irag cdhese ¢t act i ng
force. The holder 10 is provided with a base chanber casing 8 which holds a
first nasterviébratien3duringf Bandhgnsg. i nfor padibhoBuchinsesar @aPsim@yal s on

any one recordin
y be formgd 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 the master carrier or the slave

medium partially 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 transfer.

SUMMARY OF THE INVENTION
Therefore, it is an object of the present invention to
solve the problems encountered in the prior art and to

25 provide a magnetic transfer apparatus, which is advantageous



surface of the slave nmedium 2, and a conpression chanmber casing 9 which
hol ds a second naster carrier 4 transferring informati on such as servo
signals on the other recording surface of the slave nedium 2. The base
chanber casing 8 10 and the conpression chanber casing 9 are arranged to
nove rel ative to each other by a noving nechani smwhich is not shown, so
that the casings 8 and 9 are engaged with and separated from each ot her.
The slave nedium 2 is a circul ar disk-shaped hard disk 15 having a centra
opening 2a of a predeterm ned dianmeter, and conprises recording surfaces
formed wth magnetic |ayer at both sides of a disk-shaped base nade of

gl ass pl at EK i t f the central opening 2a of the slave
medi um 2 :igl }re@cxtn%g %Jg ?ﬁgiéllg’re ﬁgﬁaﬁéet%e{]tg of gigé’ﬁt r“?ffcp n‘g‘ﬁg DIXBHDE the
first mastggreasr gL 18- i i r O tion (a non-overl apped
portion of the inner gi%%%?%ﬁkfﬁbtﬂ@§§¥g%gqﬁé fﬁ%ﬁ% with the master carrier
3) is held withidhernecaiti RE UbH@SANd h&&@O&bS{réeabﬁécE?fQ@%gjecui'sa” Y,
the slave nedium 2 is positioned relative to the first “master carrier 3
whi ch is peavédednat eadrasel o hardies f i shpgaBaOlis 8 compleshabder HMddy t he
state of being separated fromthe conpression chanber casing 9, by use of
t he slavefptedaspmnedating Themebter medinier? whyhberankifeh- densidnnhs
flexible disk. 5 The dianmeter difference of the central openings 2a and 3a
of the sl S9ETREBPEBIahE tHENRASTeANEQEMRELOB i & (slavee Aemdgamopfuriits- 10
mm | f sugg a dia%erence S Iegi,than,O.S mm there is no_a portion by

whi ch t heT8F ab&SHERP uth 21388 BeIHEP dvbrh s pfRameidic MRgRIding Rart He
diameter gifter e quﬁ the signal _recording part of the

sl ave nedium 2 ?E%ggﬁggeggby é%% 9e o a¥ﬂﬂgﬂas?% BalAE3C | %%%ition
to case o4 g@@é@gbﬁhgngga%%ﬂn%g Zad 05t r 40, 4t.is_preferred
that the s?%ve medium 2 is held &#ﬂ%héii%nggg %gggté%&%¥#f%éeﬁcéﬁﬁ§T i on
duri np havbht nghel®IEthe fri¢@tuniss eAnCANIRS Gk hgisgcend ’ﬁ%?teerr
carrier 4 are formed to a di sk shape, and have central openings 3a and 4a.
Addi ti onatdyrieny whersin feve ufldmchi ofpidieided wingt of Garvd i@ mnd 4
conprises transfer patterns nmade of a soft magnetic layer in the form of
fine 20 s%??%%eaFrﬁegﬁpéﬁrtP@gFlﬂhi@heaﬁmésﬁqn(Eqﬁnﬁuthynpdﬂﬂtﬂdﬂﬁmjhe
recordi ng_surface of the slave nedium 2. The other surface of each of the

master cat rePSral PREHIE Mol tthe rBiaee matkivwha g ahsimers daheties
i b ' 9. .25 in Fig. 3, the b hamb
casing 5 vh GU8 SRS PRt a%5Ih e Rel AiAySs i s £8r 505! FoRng t he
tr@al opgm i ; it t her.eof, d
cent rig| 9 20 9 dhe sdave s% IQO&%%E% cent etr}}eg?%l& i on er.eo an

provided with an inner surface for or ho tfe A I mast er
carri er Sued Ouhd Giave-gubAingeninicio s (e sha¥e BoLALRL SHRkl 3, The
master carrier 3 is positioned with being previously control | o) at a
central poSitherslefvd maksified. patterns is aligned with that of the slave
hol di ng shaft 13. The slave medium 2 is positioned with respect to the
mast er carrier TBaby ifd,t ttlgy inner diameter of the master carrier is

set to be larger than that of the sglave 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.



10 the central opening 2a of the slave nmedium 2 around the slave hol di ng
shaft 13. As for the inner surface 8b of the base chanber casing 8, suction
holes 8c (Fig. 2) are uniformy forned at the inner surface correspondi ng
to a size of the master carrier 15 3, by which the first master carrier 3
is kept in the state being sucked. Although not shown, an inner surface of
t he conpression chanber casing 9 holds the second naster carrier 4 as in

t he base chanber casing 8. A cushion nenber for evenly dispersing
conpressing force may be attached to the 20 i nner surface of the
conpressi on chanber casing 9, on which the second master carrier 4 may be

hel d. Positioni of the master caryier 3 relative ta the ave hoql di ng
shaft 13 is de rr?ed@%? ﬁﬁﬁﬁ’?el'@ﬁc&ﬁ‘]“hsf?né:oppgeﬁgggti% gk‘et W?S%Y%rt er
carrier 3.,i X i cecthan .t h fhe, ys sitLan S [ means
such as acégrfgjfﬁ %gji)gccl)gettg% @dc%ftrherlaé.1 ﬁtglr:%g(te?ﬁgigy?:h%ge t?rrlla%sfsr&\rgv%grri er
3 may be rﬂ@éi{&ﬂn08§He¥\’ﬂih@ob%bﬂ@oﬁ&ﬂ?abbﬁtaﬁtakﬁi‘%ﬁﬁtt!lféahﬂa&ét@?ﬂ ushed 2y a
fine focus unit, of which one exanple is described in Japanese Patent
Applicatibp Back2061a3@22F] dhe Sither pdesasteapdlif¢arbncOngostibat fof the
base chanber casing 8 and the conpression chanber casing 9 are installed to
be novabl ehaxsbhvey . m&hiwut er circunferences of both chanber casings 8 and
9, flanges 8a and 9a are fornmed. Upon closing, both 10 chanber casings 8
and 9 are seal &ftsy amgeactag neraRstem wwhen | £heot s$Avan. MeLiumherls t he
base chanber casing 8 and the conpressi on chanber casing 9 are, connected to
rotati on HEERERFSM HQAh toenoPaghetin HF i at &d PEGEERBE updht agMy cati on

of magnetic field. 15 faor the inner ,space of the holder 10, suction

ports of tHRPYREE sE@fsai oﬁ‘aﬁ%%s (Cr?dzrrlseﬁfomt)o ar%ﬂ%peﬁQSSSHd B¥ned%d to a
; ti f air, the i f the hold

vacuum pugpq gg%ﬂ%%f%\/%?%é&c ion of air e inner space o e hol der

10 is contro erm ned vacuum | evel. Thereby, the slave nedium
2 andi20 t he master caggirgrSpasantpfr@s o raughiriwies! ose contact with
one another with the predeterm ned contacting pressure. A net area of
vacuum sucti on Fiegi on 6 bhedmpeictipaceriddw tée halidepatsi sHowimed 4 o be
2-3 times |l arger than contact area of the slave nmedium 2 and the master
carriers Brandfér2stavei ofreaasegndelcontrarsfeny dppamtuhscomding fp the 11
predet erm ned contacting pressure dependi ng on vacuum | evels. Further, the
cont act i ngppEketEeHRyOh DR IRAN D BIETHAE™i onal conpression unit which
appl i es nechanical pressure relative to the conpressi cha casing 9. 5

The magnetic fiFé19b‘_ dppis &t EFRLeREd ?frEBﬁEFﬁé’EsvéF@cgEoﬁaﬁﬂ ‘ger”ﬂ'evi ces 5, 5
di sporcsed at bo_tEt}ngl dgs PJ Ehecrhn%g_egeétoi d g?gwelﬁé@%g?etf ed/ilrf% 5
xTendi ng a

conprises a coil"=53 wound arou a core wWth-a gap

radial di gegtbofeof (e A&l 00 Anll rGEdRN figmgnetic 10 |ines of

force acting at the gap 51 is parallel to a track direction (in case of
in-plane recordiing) of itha Heavdoredi umrchthel tled NoEh@ahel gerrtk).tAser he
magnetic field application unit 11, permanent magnet devices may be used

i nstead ohlohg al tthe ohelynef Hayi ces.arkb As for the magnet field
application unit 11, the el ectromagnet devices 5 are noved toward and away
from both sidedFis- thelBolderrass - scttiipnad] e6iewnagndplideHagdss S-afen he
hol der 10 may be npved_so as to insert the holder 10 between the

el ect?%ma@?'n@%gd%v%t‘:%‘i %TBt(HEsFprérrﬁtti ng the 20 opening or closing of the

hol der 10. As i Fi I - I i hand) for
feeding the sl m%%E%QR?%T#&%‘J?ﬁ%ﬁa%@?ﬁggy"nébégg&&gﬁgéopened

hol der 8 is equipped W a j c 2 Rr Shekof an
arm21. The cl ?ﬁ'zz%&%‘?%%%% e\és g\?gmrer‘gl i u%ﬁg%anglaggseﬁtﬁeog#%ve medi um 2
to the apparatus of the present invention will be described below

with reference to the accompanying drawings. In Fig. 1,

25 there is shown a perspective view of main parts showing a



12 sl ave hol ding shaft 13. The space between the sl avegrasping 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 slave nedium 2,
and the space 5 therebetween is increased to grasp the inner dianeter
portion of the slave nmedium 2 and is decreased to rel ease the slave nmedi um
2. Each sl ave-grasping claw 22 is provided with a holding notch 22a for

hol di ng the slave nedium 2 to control the holding position of the slave
medi um 2. 10 The sl ave hol ding shaft 13 of the base chanber casing 8 has a
constitution such that it does not interfere wth slave-grasping claw 22
during f i e ve pum el ho i_n_Figs.. 4 and 5, at

t he sl av(ea@ﬁ% |%1lg Ss’%%% ag?gggrgégggéﬁa)élrg% S?ﬁegggﬁgﬁg% éﬁcé:rcr)gtlaelrrlgof t he
15 shal ! o3 Lo r&fbbafnddle JraVend! aaRIdNC| aMbeA2s HCT ¢l 4, ardiogRld ow the
i ncrease or decrease of the space bétween the s?ave-graspl ng claws 22. The
sl ave- gr asediie & WS 2@ ISF Maeei Nehd i it eHREESH By and t he sase

t her ebetween 1s increased or decreased in a radial direction, thereby 20
prevent i ngecopisatslonsinf 4 ealiae dwltd of shafllave3 medd uihd sSlsaeer ghaspi ng
claws 13a frominterfering with each other. Wen the slave nedium?2 is fed
to thé meBi®r Tarancdra 3sdntidrals|nmmt eddivngfumain @antse tslkane atedioum 2 i s
sucked toward the master carrier 3 and surfaces of the slave nmedium 25 2
and the nstEre cef rher Sf aFio het dis rehdoarEitorft actFurther, SFag f iScal | y,
as shown in Figs. 4 and 5, on the inner surface 8b qof the hase chanber
casing 8, SEOHR T ORE- AR o PgoFed 5 h A G Fed Lakodid Hhe

sl ave hollgli ﬂg\f t, 13, each of which is positioned inwardly fromthe edge
of 5 the cCentral”opening 3a of the nmaster carrier 3 except for the
extension of t r Sg¢13a. cty % I on di.to a
vacuum punp t hlrﬁglug‘ﬁ&gn%gi :r%lcWgﬁﬁgFigotﬂﬁoﬁe@B?%??agﬁgt ?ongﬁcg‘?lge i

af f ectol ngFeds I he SHEt £ PNmEEeeYesaddiectbesngAgorer hwnped k! itaRireif drhe

i nner dianeter 10 between the central opening 2a of the slave nedium 2 and
t he cent rpdtogems ngoIaespohiénmast@r seawni esidghals suckae tintde alasieer
carrier 3, and cones into tenporary contact with the master carrier 3.
Convent i oerittact pefbhe hatd f seceraves nedirfacesi ol 5ac eriprass seeddfimer2

f eedi ng, Ehe sl ave nmedium 2 may be detached fromthe nmaster carrier 3 or
the sl ave! TR BRECTHENFRBRELURAY r For WRiGRY demepreblc £AGLdadMt ting
inpurities_into the gap_bet. en"% e slave_nedium 2 and the ster_ carrier
3P Fur ¢ ney TR | 3B RERLIRS g Be BFFEOUN e MG 111 GER AR  he
sl ave :hol g ng fi .13 dge c h on c si.Qn.
T R s T e A
resul ts iymsoh vhBlgsherPoMesPELLLERE: bt & SRENAt iGidiAaNSERE, Wi the
slave nmedium 2 is 25 separated fromthe naster carrier 3, there is provided
a 14 gpace 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 wvacuum guction means, which is not shown, for



pressing unit 14 for nmechanically holding the master carrier 3 to the

hol der 10. For instance, the pressing unit 14 conprises a pressing nenber
(fixing nmenber) 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 dianeter of the master carrier 3 is formed to be | arger than
that of the slave nedium 2. In addition, the master carrier 3 nmay be held
stationary by the pressing unit 14 only upon separation of the slave nmedi um
2 fromthe 10 nmaster carrier 3. Thereby, upon separation of the slave
medi um 2, the master carrier 3 is prevented from bei ng separated together

ith th | v, dj 2 f t he hol d o,.| Pt t i mul,t
mmgnet i ¢ SRS Both 15PA0F £ B0eS ot KeaPRYECFeaPukP2 PAEVAREI & ned i n

the abov%{aé{ﬁg@e&#r?dftri Sfa‘?{dt%n% 't'%g'aecﬁ%rs‘éa%‘énﬁ%tgﬁ p%f8{ef"3d- In such
a case, it 1s preferre far & a1 ngl'e master carrier Whr @Rt i ansfers
information, s vVQ nSii@n ; a ne H r di f f ot he

sl ave medi um Zq?:llsé Z%alta%g gr? tl%e%%%vt%g%g %g %r bg%%i %%glb%g ggﬁgfn%ers 10 and
an el astignhisibehofgeshi §n raFRer) , mdbE &R CUBT il 0 Tontach ddai-ithe ot her
recording surface of the slave nmedium 2, is seated on conpression chanber
casi ng 9.idiwrnsd taven medichm 3si sséevb t eildim iy ava hahdi nghes hafdeokdiial t he
base chanber casing 8 by 25 the slave-feeding unit 20 as explained in the
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transfer magnetic patterns which are formed by coating a soft magnetic

mat eri al sgpPdiated it edaly @fllearity patterns formed on a substrate. The
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sel ected from &R6n§ LRivek@edism 2cdd g atatd skyishe@edhihgdch dhskal | oy,
ceram.cs ,or._synthetic resin. Patterns of the rface iyreqularities are

for mad by HEHIR eSSy ot aHd 3 a9t e L shErstsite: s

mat eri al | i he j,ect.i rr?%_%gej ri . 16 cuyum film
formati onéén%%égugﬁgégagggu%ﬁ?\?gggrs eposidfi‘g%%ﬁs%u ?%?%%918?%?0%%
plating, wéh psadéNdoriehhadskTBRapBat BAsEamhber rUs@dskobliaR=Plcanene _
recording are simlar to those for perpendicular recording. 5 The nagnetic
field appliloat i on uhidmetlerappti ehea cagneil coperlitlgand, @S breessaray an
initial magnetic field to the holder 10. In case of in-plane recording, the
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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 generated in a

per pendi cul ar direction and applied to the holder 10. For parti al
application of the magnetic field, the holder 10 or the nagnetic field may
be noved, thus 25 perform ng nagnetic transfer on the whole surfaces. 17
According to above-descri bed enbodi nent, the slave nedium 2 is accurately
fed to the master carrier 3 and poor transfer is prevented. As described
above, when the central opening of the 5 slave nediumfed by the

sl ave-feeding unit is fitted around the slave hol ding shaft and the sl ave
mediumis_fed,t nd sitioned wt espective to the naste arrier
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sl ave nmedium the slave nmediummay be fed to the slave hol ding shaft while
t he i nnerddikoeter thereof is supported, resulting in that 15 the slave
mediumis securely held around the slave holding shaft. Further, there are
no prcdbl ems suctheadd famidtiar Giff fidrersieawd rdd wanhua Ingpreorivgysariee drfter eof
and penetration of dust into a gap between the slave medi um and the nmaster
carrier. 28 Béf 6he BépNg FeRpHEsIed@nPy thRe TRESEET Ceariiear 3sds iim the

hol der, the slave nedium cones into tenporary contact with the naster
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quality. Further, 5 without being tilted, such tenporary contact is

per formed2i nid helapbgedr Isy atthe Wadgebyfantkdgenadtdhecamstier carri em or the
sl ave nedi um does not cone into strong contact locally with the sl ave

medi um ora@éetient ep careief, fetdinabihe iayvgowriivakfer halheddss t hout
damagi ng the slave nmediumor_ 10 master carrier. On the other hand, the
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capacity. However, in the present invention, since the slave nediumis held
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ot herwi se than as specifically described.

the base chamber casing 8 and the compression chamber casing

9.

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



10 20, What is clained is: 1. A magnetic transfer apparatus,

provided with a slave holding shaft for positioning a central

the slave nediumat a central portion thereof, and 15 an inner

central € nmster carrier, e sl ave-

conprising: a
hol der for acconmpdating a naster carrier with transfer patterns
corresponding to transfer information; 5 a slave-feeding unit for feeding a
slave mediumw th a magnetic recording part to be transferred to the naster
carrier; and a magnetic 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 performnnagnetic transfer, wherein the hol der
openi ng of
di amet er of

t he Ce”tg}g{em o} O][‘\Q%Eﬁ Lhe 3lRav e Jirdijym n}?éﬁt 13 0£B8 gggg!c%nmg?th
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A3NE.
p051tlon thereof, and prov1ded with an inner surface for

suction 8b for holding the first master carrier 3 around the
outer periphery of the slave holding shaft 13. The master
carrier 3 1sg positioned with being previously controlled so
that a central position of transfer patterns is aligned with
that of the slave holding shaft 13. The slave medium 2 is
positioned with respect to the master carrier 3 by fitting
the central opening 2a of the slave medium 2 around the
glave holding shaft 13.

As for the inner surface 8b of the base chamber casing
8, suction holes 8c (Fig. 2) are uniformly 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
compression chamber casing 9 holds the second master carrier
4 as in the base chamber casing 8. A cushion member for
evenly dispersing compressing force may be attached to the
inner surface of the compression chamber casing 9, on which
the second master carrier 4 may be held.

Positioning of the master carrier 3 relative to the
glave 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 as a

10
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5 the present applicant.

One or both of the base chamber casing 8 and the
compression chamber casing 9 are installed to be movable
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 As for the inner space of the holder 10, suction ports
of the wvacuum 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 carriers 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 medium 2 and the master carriers 3 and 4

25 to increase the contacting force, thus obtaining the

11
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predetermined contacting pressure depending on vacuum levels.
Further, the contacting pressure may be obtained by an
additional compression unit which applies mechanical
pressure relative to the compression chamber casing 9.

5 The magnetic field application unit 11 comprises
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 devices 5 are moved toward and away from both
sides 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 closing of the holder 10.

As ghown 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
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slave holding shaft 13. The space between the slave-
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grasping claws 22 is increased or decreased by a drive unit
not shown. The slave-grasping claws 22 are inserted into
the central opening 2a of the slave medium 2, and the space
therebetween 1s increased to grasp the inner diameter
portion of the slave medium 2 and is decreased to release
the slave medium 2. Each 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.

The sglave 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 the slave holding
shaft 13, a recess 1l3a is formed along a diameter of the
shaft 13 to receive the slave-grasping claws 22 therein and
to allow the increase or decrease of the gpace between the
slave-grasping claws 22. The slave-grasping claws 22 are
received 1in the recess 13a and 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
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
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Specifically, as shown in Figs. 4 and 5, on the inner
surface 8b of the base chamber casing 8, circular arc-shaped
suction grooves 8d are formed around the slave holding shaft
13, each of which is positioned inwardly from the edge of
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 vacuum pump through an air channel not
shown. By air suction force affecting at the suction
grooves 8d, the non-overlapped portion of the inner diameter
between the central 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 temporary contact with the
master carrier 3.

Conventionally, before the fed slave medium 2 is
compressed after feeding, the slave medium 2 may be detached
from the master carrier 3 or the slave medium 2 and the
master carrier 3 may be tilted, thus admitting impurities
into the gap between the slave medium 2 and the master
carrier 3. Further, the slave medium 2 may be abraded due
to friction with the slave holding shaft 13 or be damaged by
edge contact upon compression. However, in the present
invention, temporary contact as mentioned above results in
solving the above problems.

After magnetic transfer, when the slave medium 2 is

separated from the master carrier 3, there is provided a

14
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pressing unit 14 for mechanically holding the master carrier
3 to the holder 10. For instance, the pressing unit 14
comprises a pressing member (fixing member) which holds
outer circumferential portion of the master carrier 3 onto
5 the inner surface 8b of the base chamber casing 8 in case
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 stationary by the pressing unit
14 only upon separation of the slave medium 2 from the
10 master carrier 3.

Thereby, upon separation of the slave medium 2, the
master carrier 3 1is prevented from being separated together
with the slave 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 seated on the

20 base chamber casing 8 of a holder 10 and an elastic member
(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
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When the magnetic transfer is performed, the slave
medium 2 is subjected to initial DC magnetization 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 medium 2 comes into close contact with the
mater carriers 3 and 4, and a transfer magnetic field is
applied to a track direction or perpendicular direction
approximately opposite 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 single surface thereof. 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 soft 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, quartz plate,
glass, aluminum, alloy, ceramics or synthetic resin.
Patterns of the surface irregularities are formed by means
of a stamper method and the 1like. The soft magnetic

25 material is obtained by subjecting a magnetic material to

16
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vacuum film formation method such as vacuum vapor deposition,
gputtering or ion plating, and plating method. The wmaster
carriers used for in-plane recording are similar to those
for perpendicular recording.

5 The magnetic field application wunit 11 applies a
magnetic field and, as necessary, an initial magnetic 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 sides of the holder 10 to apply the

10 transfer magnetic fields parallel to a track direction to
both sides of the holder 10. With rotation of the holdexr 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 the 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 sides 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

25 performing magnetic transfer on the whole surfaces.
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According to above-described embodiment, the slave
medium 2 is accurately fed to the master carrier 3 and poor
transfer is prevented.

As described above, when the central opening of the

5 slave medium fed by the slave-feeding unit is fitted around
the slave holding shaft and the slave medium is fed to and
positioned with respective to the master carrier seated in
the holder, the diameter of the central opening of the slave
medium is set to be smaller than that of the central opening

10 of the master carrier, and the inner diameter portion of the
slave medium is held by the slave-feeding unit.
Consequently, even in vertical feeding of the slave medium,
the slave medium may be fed to the slave holding shaft while
the inner diameter thereof is supported, resulting in that

15 the slave medium is securely held around the slave holding
shaft. Further, there are no problems such as falling of
the slave medium during conveyance thereof and penetration
of dust into a gap between the slave medium and the master
carrier.

20 Before being compressgsed by the master carrier set in
the holder, the slave medium comes into temporary contact
with the master carrier by sucking air of the non-overlapped
portion of the inner diameter of the slave medium and the
master carrier. Thereby, the slave medium is not detached

26 from the maser carrier due to vibration during handling, and

18
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no gap is formed between the slave medium and the master
carrier. In addition, environmental dust is not attached to
the contact surfaces of the master carrier and the slave
medium, thus ensuring high transfer quality. Further,
without being tilted, such temporary contact is performed in
the planar state, whereby an edge of the master carrier or
the slave medium does not come into strong contact locally
with the slave medium or the master carrier, thus obtaining
good transfer quality without damaging the slave medium or
master carrier.

On the other hand, the outer diameter of the master
carrier is 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.
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
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 medium is held using
the difference between the inner diameters of the slave
medium and the master carrier, it is accurately fed to the

holder while avoiding the above problems.

19
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The present invention has been described in an
illustrative manner, and it is to be understood that the
terminology used 1is intended to be in the nature of
description rather than of limitation. Many modifications
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 claims, the
invention may be practiced otherwise than as specifically

described.

20
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What is claimed is:

1. A magnetic transfer apparatus, comprising:

a holder for accommodating a master carrier with

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 wunit 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 the holder is provided with a slave holding
shaft for positioning a central opening of the slave medium
at a central portion thereof, and

15 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, and

the slave-feeding unit holds an inner diameter portion

of the slave medium.

20
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