;vwe3denXkD( 6TXLR! HOLDER FOR MAGNETI C TRANSFER APPARATUS BACKGROUND OF THE
| NVENTION Field of the Invention This invention relates to | der for a
magneti c transfer apparatus for magnetically transferring H,@ﬂlﬁmmmmmm
carried by a master information carrier to a slave nmedi um
particularly to a hol der which accommbdates therein the master*s9m$*or mati on
carrier and the slave nmedi um and holds themin close contact with each
ot her. Descri pti on HOLDERe FRR MASHEATC THRHNS Fids ARRARAKNEBWN a magneti c
transfer in which a patterned master information carrier provided with an
irregularity pattern or an enbedded pattern representing the signals (e.g.,
servo signals) to be transferred and with a magnetic |ayer fornmed on at
| east the top surface of BAOKGROURDUORITHY PEVERTDONr the enbedded pattern
is brought into close contact with a slave nmedium and a transfer magnetic
field is applied to the sl adelredifurohand dventpait erned master information
carrier, thereby transferring the signals to the slave nedium as
di scl osed, forThhst anssntiion)apabases Unexaai med déat efd r Publ magqh & ©hc Nos.
63(1988) - 183623 and 2001- 256644, and U.S. Patent No. 6,347,016. In the case
wher e t herahaferneppapatasaf ¢t saghethcad 1y basfdsdeseiay tnhogbatleosi ty
flexible disc, a disc-like master information carrier is brought into close
cont act waklriedebgialmastedr i #Bchnst Uen efardtieeskave sedicifedidmt, hendr ansf er
magnetic field is applied to the slave nmedium master information carrier
assenbl ympoeenpaisiioglhbeystave hadiarmwhidht hecoasbda tedf harkiantearri er
held in close contact with each other) by an el ectromagnet unit or a
per manenmagkgrein fotha tispasad ir ana shdeleaveenslighdtndhollde essenbly. In
order to obtain a high transfer quality, it is inportant that the sl ave
medi um aneé heseagioertadtf aring iearhcathiear. are held in close contact with
each other over the entire areas thereof with no dust or dirt intervening
t herebet ween. That is, DEdmxidusiiororofditte iRdlertwehasctbet ween t he sl ave
medi um and the master information carrier, the slave nmedi um cannot be in
cl ose cont-act @helet heasrdsiear kmfvar nat megneadri eraals fiehre ipordhioeh about t he
dust or dirt and the magnetic transfer does not occur there, which results
i n dr opoph tdie raiegnama sitert hentfoamatépnedcargheti cororodedt | wnthWhen t he
transferred magnetic information conprises servo signals, dropout of
si gnal s detregudratiey phéterackr mn fambetdded pad tleanersprkeenelingbthety.
Since the information carried by a master information

signals (e.g., servo signals) to be transferred and with a

magnetic layer formed on at least the top surface of the
irregularity pattern or the embedded pattern is brought into
close contact with a slave medium, and a transfer magnetic field
is applied to the slave medium and the patterned master
information carrier, thereby transferring the signals to the
slave medium, as disclosed, for instance, in Japanese
Unexamined Patent Publication Nos. 63(1988)-183623 and
2001-256644, and U.S. Patent No. 6,347,016.

In the case where the slave medium is a disc such as a
hard disc or a high-density flexible disc, a disc-like master

information carrier is brought into close contact with one side
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carrier is transferred to a nunber of slave nedia by repeated use of the
master information carrier, when dust or dirt adheres to the surface of the
master information carrier, defective transfer occurs in all the subsequent
magnetic transfers, and at the worst, the dust or dirt can deformthe
surface of the master information carrier and damages the regular function
2 or each side of the slave nediymand the transfer magnetic field is
appl i ed ©F ¥ SHEEC hddieudt e MeA LAY dRddticohr 22% F R & Magissifl §1eL8npri si ng
t he slave nedium and the master information carrjer held in close contact
with eachsodRidias, & Ehecedawagmedivm/magter pdrirueatiomgReFrinrt

di sposed on one side or each side of the assenbly. In order to obtain a

hi gh t r agstembdiyal i Opmpnd siigg mbet aflaveat MeAdudy agadnelhem Ba8tehe master
information carrier are held in close contact with each other over the
entire aredformddest carrhenoheldtinclgise cpatactant Hy aamdy esbereehy That

is, when dust or dirt intervenes between the slave nedium and the nmaster

i nf or mat iagnedgcitiremagnied YhateoHeRliRAUIGHIAIIE Megriat wnddedésrpaed anth the
master information carrier at the portion about the dust or dirt and the
magnet i ¢ aneassider v divtsigtee @ f thhe essgilely resul ts in dropout of signals
in the transferred magnetic information. Wen the transferred magnetic

i nformati on codprisedereteo Aitgidl sa digboutrisEegnangldéteriidraids the
tracking function and lowers the reliability. Since the information carried
by a masti@pantartndiiain e rilave gnedhwrfand ethe onasherberfernataoe nedi a

by repeated
carrier are held in close contact with each other over the

entire areas thereof with no dust or dirt intervening
therebetween. That is, when dust or dirt intervenes between
the slave medium and the master information carrier, the slave
medium cannot be in close contact with the master information
carrier at the portion about the dust or dirt and the magnetic
transfer does not occur there, which results in dropout of
signals in the transferred magnetic information. When the
transferred magnetic information comprises servo signals,
dropout of signals deteriorates the tracking function and
lowers the reliability.

Since the information carried by a master information
carrier is transferred to a number of slave media by repeated
use of themaster information carrier, when dust or dirt adheres
to the surface of the master information carrier, defective
transfer occurs in all the subsequent magnetic transfers, and
at the worst, the dust or dirt can deform the surface of the

master information carrier and damages the regular function



use of the master information carrier, when dust or dirt adheres to the
surface of the master information carrier, defective transfer occurs in all
t he subsequent magnetic transfers, and at the worst, the dust or dirt can
deformthe surface of-the master information carrier and damages the
regul ar function 2 service life of the sealing nenber is shortened to
make it necessary frequent change of the sealing nmenber, which results in
det eri or &f dhcomastenwdmorgadfiforeiceé¥dierand dust or dirt becomes apt to be
generated due to wear of the sealing nenber, which results in defective
transfer as dedértbeaaghekdc Sunmeier OtheHER $ pEENTIEONTRS 1pnega BF i€ he

f oregoi ng observations and description, the prinmary object of the present

i nvent i o@nds the slavevimgdiam pipr gerdradlvepcrommadabgretnd hebdsier
apparatus which can inprove the durability of the sealing nenber and
prevent gdmscacPphact wiksh egchdpthertite pehyl der damRy i nak eethamberagnet i ¢
transfer to be done at a high efficiency. In accordance with the present

i nventi ofpasehaingd aschaobedddody hitideh dxg mevgeetiowardansfleawapndrosi ng a
chanber base and a chanber body which are noved toward and away from each
ot her an¢addy athérr eblet pedardio punge aspateon pathieshn bheawdiame nedbumat i on
carrier and a slave nedium are accommopdat ed and, held in close contact with
each ot hemd wher mpateheinfiprogehentcaonpel das brfiang tthemhahterclsserovi ded
at different parts with a first sealing portion for sealing the inner space
bet ween tdemtatdnioar thabeingdthér igHamisdossodprdrd tavd&boadckeat heyg, porti on
allowi ng the pressing faces of the chanber base and the chanber body to
nove towdhe taedr spieee ¢ tpedysldarimmamat ingdpseal edrnceveenated. t he

sl ave nmedi um agai nst each other with the inner space kept sealed. 4
The chamber base and the chamber body are moved toward

and away from each other to put the slave media in and out from
the inner space of the holder and the pressing faces of the
chamber base and the chamber body are moved toward and away
from each other to press the slave medium and the master
information carrier against each other to bring them in close
contact with each other. The inner space of the holder formed
between the chamber base and the chamber body should be sealed
and the pressing faces of the chamber base and the chamber body
must be moved toward and away from each other keeping the inner
space sealed each time the magnetic transfer is effected.
Conventionally, the inner space of the holder is sealed and
is kept sealed during movement of the pressing faces of the
chamber base and the chamber body by the same sealing member.
However when the inner space of the holder is sealed and is
kept sealed during movement of the pressing faces of the chamber

base and the chamber body by the same sealing member, the



In the first and second sealing portions, a sealing nmenber such as an
O-ring may be used. In the second sealing portion allow ng the pressing
faces of the chanmber base and the chanber body to slide toward each ot her
a magnetic fluid seal which generates no dust or dirt may be enployed. A
magnetic fluid seal and an O-ring may be enpl oyed together. For exanple, it
is preferred that the chanber body be divided into a pressing disc portion
and a si 88TVAFR pofei 6d $het 5eeliRg preedsnmd dideieneb s inaks & ong the
side wall portion toward the chanber base when pressing the slave nedi um
and t he RBSEEBATNfbreRNeRN changee?f 444 nealingmenhas, whhehfiesitlis®al i ng
portion being disposed between the end surface of the side wall portion and
t he chanB8rdphseigratiae aeddirl werdliing efdicienchei Agddiupbsed detteen t he
pressing disc portion, and the side wall portion of the chanber body. In
such a cheeopes|aphrier bergeneratedfiug gongearmlethsesprbindawenke i ge t he
side wall portion toward the chanber base fromthe pressing disc portion

| n accor #hach weskltle ipr dséactiineefirironfesi ase delseribedepboyepr ovi ded at
different parts with a first sealing portion for sealing the inner space
bet ween t he chanber base SWYMARY Ofafbdr IDYBNTIMN a second seal ing portion
allowi ng the pressing faces of the chanber base and the chanber body to
nmove toward eaéh bi¢erof ¢her E9seghéngaebeervatdonat dnth daayiation, t he

sl ave nmedi um agai nst each other with the inner space kept sealed, the first
seal i ng tbet PoRMPEY cede¢hPt Hd Presesdadaventipat heeho tiweochderar base
and the chanber body which are noved toward and away from each other each
time thelmprevest header £ae aeBagnethe ok nansbar capparatus yhighkfeaned to a
sl ave nmedium may be of a non-slide type and the load on the first sealing
portion igpProyet died, dyralkehl Hesupts the i sgrbied wember| ang puavenst , since
the second sealing portion for sealing the sliding portions is kept in
cont act @enRragdod iofi pPore¥ odsrandtheraby aldevdngelan deferlshtwhen is
reengaged with the sliding portions, the durability of the second sealing
portion BaAnB&igetrapsipyr thebPe Weae et ﬁhélgéaﬁﬁﬁécﬁéﬁﬁéﬁ can be reduced
in both the first and second sealing portions and generation of dust or
dirt can be suppr &SSEFanser é’b‘yt}geﬁgﬁatﬂl“(ﬁﬁ%t dereert e nagheriec &% ansf er
due to dust qr dirt adhering to the surface of the master information
carrier PERVBESS,PphEdRE. f BRMBINSEISCRIPANSNCOFCIRET DRAIY NESIERRR%E 1 is a
cross-sectional view showng in brief a holder for a nmagnetic transfer

appar at ub3sR aBEoR MBS tHPIh Wity iaenoged: hevpresant F¥REMEEBH in an

open state, and .
P each other and form therebetween an inner space in which a

master information carrier and a slave medium are accommodated
and held in close contact with each other, wherein the
improvement comprises that

the holder is provided at different parts with a first
sealing portion for sealing the inner space between the chamber
base and the chamber body and a second sealing portion allowing
the pressing faces of the chamber base and the chamber body
to move toward each other to press the master information
carrier and the slave medium against each other with the inner

space kept sealed.



Figure 2 is a cross-sectional view showing in brief the holder for a
magnetic transfer apparatus in a closed state. Figure 3A shows a

nodi fication of the second sealing portion in an open state of the hol der,
and Figure 3B shows the-nodification of the second sealing portion in a

cl osed state of the holder. 6 DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS A
hol der 10 for a magnetic transfer apparatus in accordance with an

enbodi ment of Thetpeefdmsti mrshtserorndnpeaténgapoénbes, basesEbimng a
chanber body 6 which are novable toward and away from each ot her. Wen the
chanber hambes andhtas amdrbeindh oy Seansedr.oufht thatsecond agealbindg each
other, an inner space Ais fornmed therebetween. A slave nedium 2, a naster
i nf or mat pomtéanr aélo@iapgdthe prassivgntabes df arlke dilsguised hase hand nner
space A and the slave nmedium 2 and the master information carrier 3 are

br ought ikheockhémiser dodwadio wiltiHeetohaod mclvidthetthebrrmagnebis Sluiphed with
each other. Though not shown, the magnetic transfer apparatus is provided
wi th a vaealmwidarts gémetaisyvacnat eéssthen mhiert spagebA tammlosssdiumAand a
magnetic field application systemwhich applies a transfer magnetic field
to the hokderti@ ®hulid sebdt and &heOhoidgrmdy. bdhanmgloydd btodgeleiedD shown
in Figures 1 and 2 is for horizontal ky holding a slave nedium2 with a
mast er i nf or naFbenerampile; Bthiesdprafelnsé tchat aclie whdmioae sode Ioé t he
slave nedium 2 so that information on a nmaster information carrier 3 is
magnet i calivydedanster aeoré s sngledi sof pdwe isimaedmadside 2wahl seguehee, it i S
possi ble to arrange the holder of the present invention to vertically hold
t he sl aveontdatuntRe pressimg disc pgosisirblsd idesarlangethbeshdedexl bf an
enbodi ment of the present invention so that a master information carrier 3
i s hel d portliosetceatddtherchhmbeclbaselehen presaveg nddi sha¥eamediwo pi eces
of information 7 carried by both the master information carriers 3 are
magnet i calnldy theamsfsdrered ntfe teth drheasides afgaires tsleach nedhem 2tk one
time . The expression "the slave nedium 2 and the master information
carrier Fias¢ Bebding pboteondrribng diistposeat begwieen' the esddshefacaghoul d be
broadly interpreted to include a case where the slave nedium 2 and the
mast er i wffotimet sddecwatl epoBt ore appdded chambgghbeskeandi theas¢¢prdspace

i ntervening therebetween as well as a case where the slave medium 2 and the
mast er i weediwg droxkion ebeldngr digprssed hotwermh bthRePnfigHing dpsce
interveni ng therebetween. The chanber base 5 is |ike a disc in shape and
has a-ci Peytdon. andrtha piidea'd bk POFtAgNf @E dhesghpmbgeoqadian tifesetRer

di ameter of the master information carrier 3 and holds the |ower side of
the nmast & GasforifatiSoRrederired $hat ReUESAREr MBTPERePEPEPVEdPHakR 5a, for

i nstance, by suction force. ,
urge the side wall portion toward the chamber base from the

pressing disc portion.

In accordance with the present invention, since the
holder is provided at different parts with a first sealing
portion for sealing the inner space between the chamber base
and the chamber body and a second sealing portion allowing the
pressing faces of the chamber base and the chamber body to move
toward each other to press the master information carrier and
the slave medium against each other with the inner space kept

sealed, the first sealing portion for sealing the inner space



The chanber body 6 is formed by a pressing disc portion 61 and a side wall
portion 62. The pressing disc portion 61 is dike a disc in shape and has an
outer diameter snmaller than that of the chanber base 5. The pressing disc
portion 61 has an inner-.surface (pressing face) 6a |arger than the outer

di aneter of the slave nmedium 2 at the center thereof and the el astic nenber

hi oni pal ). 4 he, j ~..Ih
(un DAL LR by dob S T SOPRLISAEE 1G] 368 SoarERoBkYS
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o ol R 5e s G o SR Lo BRE L PR B SRS Lo
i armet or M PEhBEag; PRI ShELR {1 ARY OIS g Chgl F BB FORL62S) s

o1 do. vl PAFSrrbr 63 PELRrG0 o8l LhP FRSULGE SALBPERVER ARFOPAIFYange

83 i n t he R Sate SOrPRG FEcreHoFer AR (HeA L e EBYr f ace. of
61 A 1 Ariee PR3 Caare] b RS 10 EROLRHCN. the Homur cRg PREELORLhe oi de

[ ti 62 of th hanb body 6. The first | i t] 7 |
bet viebn (8 | GhelioterRRGSRE BTL Y HEF Lo datheBott | CRBSaarl CHERI HhEr

f PE. f 5 f th nb 5. That is, Ori 7a i
mount eq SRS BREEIEha. rHt b SPhd LE et (IR SREPRR Gie I NPBEt pPBes e
SOty AL AT 500,20 bl b B 4, [y e
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chanber Batidsd A4 oty Ehal PrsShorrror S drephels BREEHE Sl |
peripheral surface of th Eessin .disc gorﬁgon 61. Ehe S conE seﬁling_
portion g w&gn ?‘ﬁg odt’er %gﬁ phaPal®SufEEE %5 S e BrBSSPAg di sc
o151 i . nae b LOLSLa 0958 ol e o1 6 ) oo of 2
toward a”addr?éﬂ%f.rt%mcﬁgc%hrgfabceé ¥ Ehetﬁsstgﬂe{%f& aetfbx#@c%trr%fﬁj ﬁgn That
is, an 0-T1ng i'S ount ed ON the outer peripheral  surface of the pressing

di sc porty.o 0. be. pressed against the inner peripheral surface of the
si de waHﬂﬁiﬁéggge%é?%hd the inner space A forned by the chanber base 5 and

t he chanber body 6 isg%ﬁ%%e%ﬁ R&Q§g§§gkﬁn@ﬂgﬁﬁggh%é&h§ing) 8a while the

pressi ng di sc nenber and e Si portion are sliding relatively
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hol@er for a magnetic transfer apparatus in accordance with
an embodiment of the present invention in an open state, and
Figure 2 is a cross-sectional view showing in brief the
holder for a magnetic transfer apparatus in a closed state.
Figure 3A shows a modification of the second sealing
portion in an open state of the holder, and
Figure 3B shows the modification of the second sealing

portion in a closed state of the holder.



The urging menber 63 urges the side wall portion 62 toward the chanber base
5 fromthe pressing disc portion 61 so that the side wall portion 62 is
held in the | owernost position when the chanber body 6 is away fromthe
chanber base 5. In the second sealing portion 8 a magnetic fluid seal
whi ch generates no dust or dirt may be enployed in place of the O-ring 8a.
A magnetic fluid seal and an Oring my be enpl oyed together. Also in the
first sealing portUERCRAPTIONagiietTHE fARERERREA EMBOHDMENKS oyed, wher eby
generation of dust or dirt fromthe sealing portions can be further
suppressed. O RAerhakid ¥ ng Orefhanias magypebicerptanathr Thppaseabnd sial i ng
portion 8 may conprise bellows 11 as show in Figures 3A and 3B. The chanber
base 5 aadcolrdankcanbeitbodn 6eabediespéct ofelthepr prededtw idvenitppmit shafts
5c and 6¢ which are respectively erected at the center of the | ower surface
of the chkanmperseas® ch@mbel laagk bhend endtembefr bboey Woplet cls arkacevaifld he
pressing disc portion 61 of the chanber body 6. The support shafts 5c¢ and
6c are respectd satlyasappirdrecdadnh bitheragnghér thardfaabeappasat bsardiot
shown) . The chanber base 5 and the chanber body 6 are integrally rotated
about thehehehtsbee Bady66 dye draigtit Agtrechatasm yhah shem)thdhough not
shown, a suction port for evacuating the inner space A opens in the inner
surface aa dhnkhe spharbar ibBasermeto themabpiteata . Wi A hsldee imegiuspace A An
air passage conmuni cated with the suction port is formed through the
chanber basasfeand rfmrrexttieth taarar ivac Burarplign (elod s tshowymiddr odigird he
support shaft 5c. The chanber body 6 nay be provided with a suction port to
evacuat e dils@adsmakeins pheeiAnéhr spghe dtdnd hthes sdbivenmpdiim Rnathdetledanber
base 5 and the chanber body 6. The inner space A of the holder 10 is
evacuat edthaistcexr pnddemartiionedadedeee 30hreabnonghthentebyct dege st@vieaatedi um 2
and the master information carrier 3 are brought into close contact with
each ot her tineaaihr otbeween thhéheamt gaehteusf atbgned piutheeaciByotiwdar ng t he
areas (the effective suction areas) the inner surfaces 5a and 6a | arger
t han t he cont aGhoagba nlodt wdewnt, heslsd anesgrregdiaunh 2aresfte 1t heppesttars | 1 or mat i on
carrier

provided with a vacuum means which evacuates the inner space

A to a vacuum and a magnetic field application system which
applies a transfer magnetic field to the holder 10 while
rotating the holder 10.

Though the holder 10 shown in Figures 1 and 2 is for
horizontally holding a slave medium 2 with a master information
carrier 3 held in close contact with one side of the slave medium
2 so that information on a master information carrier 3 1is
magnetically transferred to sides of the slave medium 2 in
sequence, it is possible to arrange the holder of the present
invention to vertically hold the slave medium 2. Further, it
is possible to arrange the holder of an embodiment of the present invention so
that a master information carrier 3 is held in close contact

with each side of a slave medium 2 and two pieces of information



3, for instance, two to three tines as |large as the contact area between
the slave nedium 2 and the nmaster information carrier 3, the contact force
acting between the slave nedium 2 and the master information carrier 3 can
be a desired pressure. 11 " The magnetic transfer apparatus may be
further provided with a nechanical pressing neans which nmechanically
presses the pressing disc portion 61 of the chanber body 6 against the
chanmber FaxrimRd Fby el eéha hmagbehani cEPrpaesennEaiir srayp colpri se a
pressure cylinder having a pressure rod which presses the support shaft 6c¢c
of the prmesmiatgalildy pornedaréedumibothheherssising e fofhe Isd anecwedivm
cylinder. Wien at |east one of the chanber base 5 and the chanber body 6 is
axially (Aptame dove. | THe gypegsdiamdthe)s havabkedism 2 hat tthemehbaber base
5 and the chanber body 6 are novable toward and away from each ot her and

t he chanbigrf drasdt iDrandrt her Ghandbe lbody cboapre @l tosaidwashsrminotheEl'gure 2
fromthe open state shown in Figure 1, the sealing nenber 7a of the first
seal i ng poF tused Rers bhoujdt bé rmoadiy dottespre ttdre timnerclswlef aceaSa of t he
chanber base 5 to hernetically seal the inner space A before the slave

medi um 2 wheette dights liaveo melddsin 2oahdcthei hhsthe mmébematmnbor qarrdarcarri er
3 . After the inner space Ais hernetically sealed, the inner space Ais
evacuat el tara opposeqd bndedbb prtbesi mdtii sc fiore i spadd istapvedihgward t he
chanber base 5 along the side wall portion 62, whereby the inner space Ais
narr onwed Ererabbetwaay g meritlems63d casexphrded thvet klbke mpdénmsp@aeadA hel d
hernetically sealed. In this manner, the slave nedium 2 contained in the

i nner spades Aabterein fatnat swakedriprtherki opposed teeand ddwn wgthorti ons
7 and 8 is pressed against the nmaster information carrier 3 and is brought
into cl ogw caprEtinmidtvariingditembedhivand n Figure 2. The slave 12

The chamber base 5 is like a disc in shape and has a
circular inner surface (pressing face) 5a larger than the outer
diameter of the master information carrier 3 and holds the lower
side of the master information carrier 3 at the center of the
inner surface 5a, for instance, by suction force.

The chamber body 6 is formed by a pressing disc portion
61 and a side wall portion 62. The pressing disc portion 61
is like a disc in shape and has an outer diameter smaller than
that of the chamber base 5. The pressing disc portion 61 has
an inner surface (pressing face) 6a larger than the outer
diameter of the slave medium 2 at the center thereof and the
elastic member (cushioning material) 4 is mounted on the inner
surface 6a. The slave medium 2 is held on the lower side of
the elastic member 4, for instance, by suction force.

The side wall portion 62 is like a cylinder extending

in the axial direction of the chamber body 6 and is fitted on



medium 2 may be first set on the master information carrier 3. The hol der
10 of this enbodinent is advantageous in that the inner space A can be held
hernmetically sealed even if the slave nmedium 2, the master information
carrier 3 and the elastic nmenber 4 change in thickness. Though, in the
enbodi nent descri bed above, the slave nedium2 is held by a cylinder-1like
hol der half and the master information carrier 3 is held by a plate-Ilike
hol der h&Re, PEH@S Hag1ErSq RPEEARRI ©h SCaFRpErthe PaP s NeAdspypertion
cylinder-like holder half provided with the second sealing portion. Wen
magnet i c édr dfsterdaklefslanedheyside wabl doxtiomddsowagddesdrawed above,
the slave medium2 is initially DC-magnetized in the direction of in-plane
tracks (ifmopl afiee r ebordieng)bagei 9.a difhectdisie pEppdndPeut bent 62t hessl ave
medi um 2 (perpendicul ar recording). Then the initially DC magneti zed sl ave
medi um 2 siubsheotdht liynegual doethe mhastas basereindsheputerodemebarcarri er
3 and a transfer magnetic field is applied to the slave nedium 2 and the
mast er i ahor khei anigdriergtl (heighiske afbrittectsiviet Waddchoothen PR tée
direction opposite to the initial DC nmagnetization. The slave nedium2 is a
di sc- | i kéarggrethan toeothii eignesdi(beighth @& therpressling ddiscapdighonensity
flexible disc provided with a magnetic |ayer on one side thereof or both

t he si de$lt.-hefhefsidhmevaldygpeoritd onapdr i sayrdreided cdt dd smigpeend vager or a
nmetal -filmtype magnetic |layer. 13 The master information carrier 3 is

li ke a diagcanmubimpd amge ronpios 62 apxeihet tbne oyesvt e @ raissting dise
irregularity pattern formed on one side thereof and a soft magnetic |ayer
formed oPpotridony e bgulfay hrgipatmexier $Raskbe tormiifch teheiilersgoiagity
pattern and the soft magnetic |ayer are provided is brought into close
cont act ist Hisposedghetivecnafbe dpwehnesyraeenedi the2f hadge nporbhonon
represented by the irregularity pattern is transferred to the slave nedi um
2 by magrée@i @ndr &hef airpeThswiflege sifddéhef pries st i snfemntsitdrorflcarrier 3
is held by the chanber base 5 under suction force. The substrate of the
mast er i nf or mafi §Arekr seetingegrbonf] iodispseedcen hheképwesiendon,
quartz, glass, alumnum alloy, ceramcs or synthetic resin. The

i rregul arfacg ﬁét tBensigdef sr kb dRO¥ bkon s arfc & hehhambese Post Bod. TRe sof t

magneti c I ayer be forned, for instance, by vacuum filmform ng _nethod
or a plat %{g%tnfr@ {ngl PR Thd Opa duBRRAEpBSEVESHA, tgﬁuﬂ-PEPFn@ndoFaF%n‘DBI ating
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body 6 i & C%l@ﬂ\b@&npé‘éﬁ wi't hTRRAR bRck@RUPTRLRI ((Hpt? BerREeE) of the

sl ave nedi umto unlform¥agres he sl.ave nedi um. 2 agg formed of el astic

mat er i al FuEReaCHT Fad ﬁé?fz‘i g1de v}l portirgpherto pe RIFRERAne
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rotated so tha the magnet i C, fleld s ap Iled qQuer the entjre area of the
sl ave nedi um 2 Orfélgn%%?]ejrnq n‘?%’?#&? ﬁ s disposed on the oute

peripheral surface of the pressingdisc portion 61. The second
sealing portion 8 seals between the outer peripheral surface
of the pressingdisc portion 61 and the inner peripheral surface

of the side wall portion 62 while allowing the chamber base



carrier 3. It is possible to arrange the apparatus so that the magnetic
field application systemis rotated. The el ectromagnet unit may be di sposed
only on one side of the holder 10. A permanent nagnet unit may be enpl oyed
in place of the electromagnet unit. In the case of the perpendicul ar
recording, a pair of electromagnet units or pernmanent magnet units which
are opposite jn polarity are disposed,on opposite sides of the holder 10 so
Chat & megrd Ee Shamoet bReapenor ALparp ERARCE APC §vele HOMIERTE0. Vihen
the magnetic field acts, only a part of the holder 10, the holder 10 or the
magnet i ¢ ¥ WiEhnbhedi preaSRAGS A gepﬁesﬁﬁﬁéii'soTlf‘%‘étlst'héangﬁéPBc field
is applied over the entire area of the slave nedium 2 and the master
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her ei nbel ow. The hol der. 10 of this enbodinment is for effecting magnetic
transfer Fr¥EmRHEIRIStEY thiRR RESDILECAIRERSE EBeainger ppgikberdlof sl ave
media 2. The nmaster information carrier 3 and the elastic nmenber 4 are set
in pl ace W fare efdhrepipgsta bl RRYLERE GhamseEheddines SPRER A KerERENber
base 5 and the chanber body 6 held in a open state, a slave nmedium 2 which
has been RiithicaFhgmhggnbase et and $be rRamRerhBpPeEr 6 155 AR Lark koh&RBer body
6 is noved toward the chanber base 5. Wen the first sealing nmenber 7a on

t he chantf@aldgty vembehHOagAng) nBd tohtactheiRTesHing hfise mepkeE $1 t he
inner space A is closed and hernetically sealed by the first and second
seal i ng potd itdes sidengadl Berddeon ke 3irgy & liddingmrelatd vely Feseach
information carrier 3 are pressed agai nst_each other, the inner space Ais
evacuat e®te i plégeter i AgdemereddMmavabsuiraniethen gra siide dadd portion
61 is slid toward the chanber base 5 along the side wall portion 62 with

t he gap RAGEA t4e out er peri pheral surface of the pressing disc portion
61 and the inner peripheral surface of the side wall portion 62 kept seal ed
by the second S&¥ PRYIPSMSTHPLE03 Wrgest e sdidg e hb@odihion @2 KPyggRt into
abut nment agai nst the back side of the nmaster information carrier 3, the

at mospher§te st bass ngfopm: Hee FeR? 119 LR D dhéuédede of

vacuum i nsi de .t he i pper space A unjforni resses the slave nediuym 2 and
the mast €ff'§ ﬁflﬁ‘ren‘&?fgr?od%’&%q“eﬁzsl% bﬁifidl SChINBEMOBERPFHL APHHPESF t he

el astic nber. 4. Thereafter, the magpetic field | icatiopn systemis noved
Covard t HO'hOPRAIIDAD BRQY o6 1 BRI HERethe FRAMET 52581 Ped to the hol dor
10 in a direction substantially.opposite, 16 to the direction of the

initial magnetiZhtien S§FPNE F’Sgéfﬁﬁgp?ﬁglﬂfﬂ ferd fﬁﬁg%{e’r‘%b{}"&dnﬁﬁ i zation

Facor ded Th CROTRIARTE AayaFTorc s RiTh B RITRLSY At FAAHngt ransf er
magnet i Eﬂéa'c?—}fn&béé’f be&i rt?élgrgeh@ic fluid seal and an O-ring may be
employed together. Also in the first sealing portion 7, a
magnetic fluid seal may be employed, whereby generation of dust
or dirt from the sealing portions can be further suppressed.
Other sealing mechanism may be employed.

The second sealing portion 8 may comprise bellows 11 as
show in Figures 3A and 3B.

The chamber base 5 and the chamber body 6 are respectively

provided with support shafts 5c and 6c which are respectively

erected at the center of the lower surface of the chamber base
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protrusion pattern of the soft nmagnetic |ayer of the master information
carrier 3 in close contact wwth the slave nedium2 and the initial
magneti zation at this part is not reversed with the magnetization at the
other part reversed in the case of the in-plane recording whereas the
initial magnetization at this part is reversed with the nagnetization at

the ot hers Rat vhY JRMRISESE ithd Neps@seseiride HerpRadbEULaIngeao5di Ng,

whereby a magnetization pattern corresponding to the pattern on the naster
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2. In ac ance Wt 10 of this enbodinent, since the first
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10 and the secon Ing portio e pressing faces of the

chamber %%ﬁ)%écr%t?&g é}égi %ebg{mer %@Yet@ﬁé’e@‘é‘%é Q%Vdjtﬁg%h%@éyxf {;gr each

with the her net’i ca ed are separat din
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Further,m %Ayéﬁrycﬁpq#hﬂganenber can be reduced in both the first and
ons

second seal i ng port ‘8 and generation of dust or dirt can be

suppressed, whegol hhjizot sgx]%% ”E%”rﬁ)%ééri%&a}éé‘ggfﬁrséég?l?ﬁt?ﬂ?%h%ndliéﬁéra | ong

time and changé o e sealing ne C equen results
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to communicate with the inner space A. An air passage
communicated with the suction port is formed through the
chamber base 5 and connected to a vacuum pump (not shown)
through the support shaft 5c. The chamber body 6 may be
provided with a suction port to evacuate the inner space A
through both the suction ports in the chamber base 5 and the
chamber body 6. The inner space A of the holder 10 is evacuated
to a predetermined degree of vacuum, whereby the slave medium
2 and the master information carrier 3 are brought into close
coqtact with each other and air between the contact surfaces
is purged. By making the areas (the effective suction areas)
the inner surfaces 5a and 6a larger than the contact area
between the slave medium 2 and the master information carrier
3, for instance, two to three times as large as the contact
area between the slave medium 2 and the master information
carrier 3, the contact force acting between the slave medium

2 and the master information carrier 3 can be a desired

pressure.
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1. A holder for magnetic transfer conprising a chanber base and a chanber
body which are noved toward and away from each other and formtherebetween
an inner space in which a' master information carrier and a slave nedi um
are accomodated and held in close contact with each other, the holder is
provided at different parts with a first sealing portion for sealing the
i nner space between the chanber base and the chanber body and a second
seal i ng ‘port i onTla magined itché rpnefe i mppaczsu s mavhbe chante r oy iged t he
chamber body to nove toward each other to press the master information
carrier awdthhae méclvan el urressl s thesach witidy neichianilea lilnheresysace kept
sealed. 2. A holder as defined in Claim1l1l wherein an Oring is used as a
seal i ng nehbepréssing diiscspoahtosedbid tkal d¢hmynlpor bicolys6 Byaimsthdlhder as
defined in Caiml or 2 wherein a nmagnetic fluid seal is enployed in the
second seahamgepob&sens. 4.FoXk heolaggrlegs tdef imeatham odlaipmes sangr @icanss
magnetic fluid seal and an O-ring are enpl oyed together in the second
seal i ng pmayi oompbisd hgmerswae deflindeéri haGiagna lpwdesera @odedlich
conprising bellows is enployed as a sealing nmenber in the second
presses the support shaft 6c of the pressing disc portion 61
under the pressure of the pressure cylinder.
When at least one of the chamber base 5 and the chamber
body 6 is axially (up and down in Figures 1 and 2) movable so
+  that the chamber base 5 and the chamber body 6 are movable toward
and away from each other and the chamber base 5 and the chamber
body 6 are closed as shown in Figure 2 from the open state shown
in Figure 1, the sealing member 7a of the first sealing portion
7 is brought into contact with the inner surface 5a of the
chamber base 5 to hermetically seal the inner space A before
the slave medium 2 is brought into close contact with the master
information carrier 3. After the inner space A is hermetically
sealed, the inner space A is evacuated to a vacuum, and the
pressing disc portion 61 is moved toward the chamber base 5
along the side wall portion 62, whereby the inner space A is
narrowed and the urging member 63 is expanded with the inner
space A held hermetically sealed. 1In this manner, the slave
medium 2 contained in the inner space A hermetically sealed
by the first and second sealing portions 7 and 8 is pressed

against the master information carrier 3 and is brought into

close contact with the same as shown in Figure 2. The slave

12



sealing portion. 6. A holder as defined in any one of Clains 1 to 5 in
19 whi ch the chanber body is divided into a pressing disc portion and a
side wall portion so that the pressing disc portion slides along the side
wal | portion toward the chanber, and the first sealing portion is disposed
between the end surface of the side wall portion and the chanber base with
the second sealing portion di sposed between the pressing disc portion and
the si de mediumpot thath ket fikstclvatoon Bdgy maptex Hofgsmaisogerpiddern d ai m
6 wherein an urging nenber is provided to urge the side wall portion toward
the chanb®r base fromthe pressing disc portion. 20
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~ The holder 10 of this embodiment is advantageous in that
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1098& () -109B& ()-s!109B& () -
sealing portion.
When magnetic transfer is effected by the use of the
holder 10 described above, the slave medium 2 is initially
DC-magnetized in the direction of in-plane tracks (in-plane
recording) or in a direction perpendicular to the slave medium
2 (perpendicular recording) . Then  the initially
DC-magnetized slave medium 2 is brought into close contact with
the master information carrier 3 and a transfer magnetic field
is applied to the slave medium 2 and the master information
carrier 3 in close contact with each other in the direction
opposite to the initial DC-magnetization.
The slave medium 2 is a disc-like magnetic recording
medium such as a hard disc or a high density flexible disc
provided with a magnetic layer on one side thereof or both the

sides thereof. The magnetic layer may be a coated magnetic

layer or a metal-film type magnetic layer.
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The master information carrier 3 is like a disc in shape
and comprises a substrate provided with a fine irregularity
pattern formed on one side thereof and a soft magnetic layer
formed on the irregularity pattern. The side on which the
irregularity pattern and the soft magnetic layer are provided
is brought into close contact with the magnetic layer of the
slave medium 2 and information represented by the irregularity
pattern is transferred to the slave medium 2 by magnetic
transfer. The other side of the master information carrier
3 is held by the chamber base 5 under suction force. The
substrate of the master information carrier 3 may be of, for
instance, nickel, silicon, quartz, glass, aluminum, alloy,
ceramics or synthetic resin. The irregularity pattern is
formed, for instance, by stamper method. The soft magnetic
layermgybefbrmed,forinstance,byvacuumfilmformingnethod
or a plating method such as vacuum deposition, sputtering, or
ion-plating of magnetic material. The master information
carrier 3 for in-plane recording and the master information
carrier 3 for perpendicular recording may be substantially the
same.

The elastic member 4 mounted on the chamber body 6 is
brought into contact with the back surface (upper surface) of
the slave medium to uniformly press the slave medium 2 and
formed of elasticmaterial such as normal rubber e.g., silicone
rubber, polyurethane rubber, fluororubber and butadiene

rubber, or foamed resin such as sponge rubber.

14
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transfer magnetic field (and/or the initial magnetic field)

comprises, for instance, a pair of ring-type electromagnet
units, each comprising a core having a gap extending in a radial
direction of the slave medium 2 and a winding wound around the
core, which are disposed on opposite sides of the holder 10
to generate magnetic fields in the same direction parallel to
the recording tracks (in the case of in-plane recording). The
holder 10 is rotated so that the magnetic field is applied over
the entire area of the slave medium 2 and the master information
carrier 3. It is possible to arrange the apparatus so that
the magnetic field application system is rotated. The
electromagnet unit may be disposed only on one side of the
holder 10. A permanent magnet unit may be employed in place
of the electromagnet unit. In the case of the perpendicular
recording, a pair of electromagnet units or permanent magnet
units which are opposite in polarity are disposed on opposite
sides of the holder 10 so that a magnetic field is generated
in perpendicular to the holder 10. When the magnetic field
acts only a part of the holder 10, the holder 10 or the magnetic
field is moved relatively to the other so that the magnetic
field is applied over the entire area of the slave medium 2
and the master information carrier 3.

The magnetic transfer steps will be described
hereinbelow. The holder 10 of this embodiment is for effecting

magnetic transfer from one master information carrier 3 to a
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"5 and the chamber body 6. With the chamber base 5 and the

chamber body 6 held in a open state, a slave medium 2 which
has been initially magnetized is set in the holder 10 and the
chamber body 6 is moved toward the chamber base 5.

When the first sealing member 7a on the chamber body 6
is brought into contact with the chamber base 5, the inner space
A is closed and hermetically sealed by the first and second
sealing portions 7 and 8. Before the slave medium 2 and the
master information carrier 3 are pressed against each other,
the inner space A is evacuated to a predetermined degree of
vacuum and the pressing disc portion 61 is slid toward the
chamber base 5 along the side wall portion 62 with the gap
between.the outer peripheral surface of the pressing disc
portion 61 and the inner peripheral surface of the side wall
portion 62 kept sealed by the second sealing portion 8. When
the slave medium 2 is brought into abutment against the back
side of the master information carrier 3, the atmospheric
pressure acting on the holder 10 according to the degree of
vacuum inside the inner space A uniformly presses the slave
medium 2 and the master information carrier 3 toward the chamber
base 5 by way of the elastic member 4.

Thereafter the magnetic field application system is
moved toward the holder 10 and a transfer magnetic field is

applied to the holder 10 in a direction substantially opposite
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to the pattern on the master information carrier 3 is recorded
on the magnetic layer of the slave medium 2.

That is, the transfer magnetic field is absorbed by the
protrusion pattern of the soft magnetic layer of the master
information carrier 3 in close contact with the slave medium
2 and the initial magnetization at this part is not reversed
with the magnetization at the other part reversed in the case
of the in-plane recording whereas the initial magnetization
at this part is reversed with the magnetization at the other
part not reversed in the case of the perpendicular recording,
whereby a magnetization pattern corresponding to the pattern
on the master information carrier 3 is recorded on the magnetic
layer of the slave medium 2. N

In accordance with the holder 10 of this embodiment,
since the first sealing portion 7 for hermetically sealing the
inner space A of the holder 10 and the second sealing portion
8 allowing the pressing faces of the chamber base 5 and the

( chamber body 6 to move toward and away from each with the inner
space A kept hermetically sealed are separately formed in
different positions, the load on the first sealing member 7a
and the second sealing member 8a is lightened, which results
in improved durability. Further, wear of the sealing member
can be reduced in both the first and second sealing portions

7 and 8 and generation of dust or dirt can be suppressed, whereby
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of the sealing member can be less frequent, which results in
high working efficiency and an elongated service life of the

master information carrier 3.
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What is claimed is:

1. A holder for magnetic transfer comprising a chamber
base and a chamber body which are moved toward and away from
each other and form therebetween an inner space in which a

master information carrier and a slave medium are accommodated

and held in close contact with each other,

the holder is provided at different parts with a first
sealing portion for sealing the inner space between the chamber
base and the chamber body and a second sealing portion allowing
the pressing faces of the chamber base and the chamber body
to move toward each other to press the master information
carrier and the slave medium against each other with the inner
space kept sealed.

2. A holder as defined in Claim 1 wherein an O-ring
is used as a sealing member in the first and second sealing
portions.

3. Aholder asdefinedinClaiml or 2 wherein a magnetic
fluid seal is employed in the second sealing portion.

4. A holder as defined in Claim 3  wherein a magnetic
fluid seal and an O-ring are employed together in the second
sealing portion.

5. A holder as defined in Claim 1 wherein a seal
comprisingbellows is employed as a sealingmember in the second
sealing portion.

6. A holder as defined in any one of Claims 1 to 5 in
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along the side wall portion toward the chamber, and the first
sealing portion is disposed between the end surface of the side
wall portion and the chamber base with the second sealing
portion disposed between the pressing disc portion and the side
wall portion of the chamber body.

7. A holder as defined in Claim 6 wherein an urging
member is provided to urge the side wall portion toward the

chamber base from the pressing disc portion.
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