11 Novenber 2005 MAGNETI C TRANSFER APPARATUS TECHNI CAL FI ELD The present

i nvention. relates to a magnetic transfer apparatus for 1¢Negerhbagodagneti c
transfer froma-master carrier bearing information to a slave nedium"
BACKGROUND OF THE I NVENTION I n general, as amount of information is

I ncreased, a magnetic recording nmediumis demanded which is of nass
storage . to record a large quantity of information as well as | ow priced,

and preferably enables so-called high speed access that can read out
necessary part within a bﬁ%@fﬂffﬂ%I%M&NgﬁEBwARBHébﬁilﬁhch a nedium a

hi gh-recording density flexible disc is known, and so-called tracking
servo technique, in which a nmagnetic head accurately scans a narrow track

wi dt h  anBEQEMSIGAEFIEIgmal s with a high S/INratio, is playing an inportant
role for realizing such mass storage. In one revolution of disc, a servo

tracki ng signal, adheapigsesiivendenatciases $0 gnahagreticetyamsfen tapparatis Cbr
signal a i re recarded in _a predeterm ned space in so-called
pre-forma .CEQﬁ%é nlﬁ%g}ﬂﬁtﬁccﬁﬂgig ﬁgﬂm gr €ainer Rearngmiormation, & ai9have r acks
by readimgdiuhgese pre-format signals and correcting its own position.

Recently, the pre- -format is formed by recording discs one by one or tracks
t hereof one by one using an exclusive servo witer. However, because such

i me: conrm O RAURD OB IR INPERTION®, o1 ge part of  hmnuf actaring cost
and it :j s desired tdnr gehers, CRS brfunk®! OF ShformEBAMY 'n?oreééedpaé Iﬁﬁglgaic
proposed to realize the nmass storage by a magnetic transfer met , hot by
r ecor di ngeEIdEIGMeHEIBYs demandedwhiivisnefl masostotageito Nevendte targ® QRantity
of information as well as low-priced, and preferably enables so-called high speed
access that can read out necessary part within a short time. As an example of such
a medium, a high-recording density flexible disc is known, and so-catled tracking
servo technique, in which a magnetic head accurately scans a narrow track width
and generates- signals with a high S/N ratio, is playing an important role for
- realizing such mass storage. In one revolution of disc, a servo tracking signal, an
address information sigpal, a regenerative clock signal and the like are recorded in
a predetermined space in so-called pre-format.
The magnetic head is allowed to accurately run over the tracks by
reading these pre-format signals and correcting its own position. Recently, the pre-
-format is formed by recording discs one by one or tracks thereof one by one using
an exclusive servo writer.
However; because such a servo writer is very ‘expensivc and the
formation of pre-format is time-consuming, this procesé occupies a large part of
- manufacturing cost and it is desired to reduce cost of process. ‘
Meanwh’ile, it has been proposed to realize the mass storage by a

- magnetic transfer method, not by recording tracks one by one in pre-format. For



exanpl e, such a magnetic transfer nethod is disclosed in Japanese

Unexam ned Patent Publication Nos. sho63-183623, heil 0-140&4émber 2005

hei | 0- 269566, etc. The nmgnetic transfer executes transfer of a magnetized
pattern corresponding to information (for exanple, a servo signal) born in
a master carrier by applying magnetic field for transfer in the state that
the master carrier and slave nediumare in close contact wth each ot her,
wherein recordi ng can be executed statically w thout changing the relative
position between the nmaster carrier and the slave nedium whereby it is
possi bl e e¥aEpls wueh acoagaetic praasfeormethordeis atistilospdaind Japgamesd Unexaeaed f or

the recordj i ery. short. Jn order_to. inprove the quality of transfer in
sai d nagn???eg'ttf‘étﬁg?épl} pg- # Ofﬁ“lg%ﬂ Qﬁ&%ﬁﬁgﬁflhg\mﬂﬁé% ¢e nidist er
carrier a g | [ f Mt hout
ny gap. | Tt iRt Bt ey Akanter B Hertfall Rl RSBt L
not assur gformaon dforweranpldpassered sigokd) dormagnemstert carief &y ﬁ@p‘lyﬁ?
generated, if ﬁna?.n h:& transfer_is not q%enerat ed, om ssion of sighals my
be causedT3gneHe ‘ﬁ&g transterrig,the stade that dhesmaster gamier @ndrsavel modiunmangi um -
t hereby d lar atd ' o] | I £t I rded signal s
are the g%ar%\[/dosgs?%ﬂna s‘jvngl g%btﬂl ? act E))‘f%lr%:%:eigf)ng ¥ (it ?%ﬁxggﬁeﬁos?atb(@ﬁy

obt ai ned without ehamding ithy reldtivebpoditive tetweds e RS QFEBE ah@ths Glatieny

this proble the inyentqrs haye proposed in Japanese Patent Application
No. 200 1&1&3}}% W@P@BYH& 1% PevHIRle Hhexemue apturats Prenfosmanh seqonding dndathe

surface (ﬁﬂ{eq.pé'edé&l@3%5)[%%&g%r?gg%q;tﬁggoﬁnd hol ding the rear surface of

said master carrier an master carrier into close contact

with the slave medi umdrdet heimprive thBauakifieof raishasin ald aRiclei@EhRifeLar ri er
has been enhanced. This nﬁt hod is described with reference to Figs. | and
2. Fig. 1%ti%an impartapidask hawtodying thamasisa carsies podistayetmediunaingé etosst at e

O ot onedfes A0 BRRSAROR GRY YaBY TP, HERWAPEE pRlnibE iR oo
that if the close contact is not assured a region which does not undergo magnetic
transfer may be generated, if magnetic transfer is not generated, omission of
signals may be caused in the magnetic information transferred onto the slave
medium, thereby deteriorating the quality of signal, and if the recorded signals are
the servo signals, a satisfactory tracking function can not be obtained and
reliability will be lowered. ,

As a measurement for solving this problem, the inventors have
proposed in Japanese Patent Application No. 2001-144296, étc. to provide an
adsorption member having a flat surface (holder surface) for adsorbing and holding

_the rear surface of said master carrier and to bring the master carrier into close
contact with the slave medium in the state that the flatness of said master carrier
has been enhanced. |

This method is described with reference to Figs. 1 and 2. Fig. lisa

perspective view of main parts showing the transfer state of a magnetic transfer

apparatus according to an embodiment of the present invention. Fig. 2 is an



11 Novenber 2005 expl oded perspective view of a holder. The magnetic
transfer apparatus 1 shown in Figs. 1 and 2 executes silmNdvameeu2006r ansf er
of both sides by inplane recording technique, in which nagnetic field for
transfer is applied by magnetic field applying apparatus 5

(el ectromagneti c devices) | ocated upper and | ower sides of a holder 10

whi ch  brought nmaster carriers 3 and 4 into confronted cl ose contact wth
top and bottom sides of a slave nmediumwhile rotating the holder 10, so
that information born in the nmaster carrier can be nmagnetically

t ransf er r edphoddd pecspedside oidw obathbldardes of sl ave nedium 2 at the sane
time. Herein, the expression "confronted close contact" indicates either
cl ose contact state eﬂg%gr}ﬁ:@lcstfmsgervappﬁraaus/érs}aomm Figapl ande? hptaiges 10

2B sorySTuuIBHRbus (5nefRiS bF (hGiB” SUEL PN, ibhan rACEURE ity *an
upper si denapmstierfieldr forefradsfepris tdp@ﬁ%ﬂeﬁy 'rﬁﬂ%ﬂdﬁlfcoﬁﬁﬁi 'aﬁ?lﬁﬁ%%p?%ratﬁs SSe r VO
ave mediu

signal ontq the upper recording surface of s wer side
pr ess- con{&est T%WIC( d@vuécS)slqnt@teldoup;w)ami powor dieteswoff b boldemdd whith

d t | di d, | d t
e um 3 PioERY RESHS RS B R Aok b gasd ith o ndBettOBn act
menber (upies of Iadﬂai@hﬁﬂiﬁmgwhﬁ’é Q(Yﬂaﬂﬁ% tNe hBIcﬁP 10PRE "tha oﬁﬁﬁfnpﬁbﬁn grenver

7 (which has a construction sane wt | ower “si de adsorption rre er 6)
for adsor Blergasted casied icAy beamdgnetivaily twlsﬁarrmisami reteddedroBtot both Gidescef t he

fl at ness the master c rr| er and pr.ess-cont act nbers
are conprgelgg %@}uﬁg% &t I}BEI TG %lén e Ca CEPIESHIQE, e‘@{%ﬁﬂ % he
| over si deorB&l ehdiealek eftheBcRRE cbﬁ’%{f stﬁﬂe% fH&?ﬂg%"tat@ it §vefly st %apThe

confronted close contact with both surfaces of “the slave dium
sl ave medi um 2 shownllé lmiéeldr]d}mcr{gnpmea fil doovldt esidé smastepnedrsier Ny ffr a

di h d d th b.2b f d t t t,
Cherer n § TSGR RS ScBhs/h, o1y st SBic IhS Q08 TPemaBiE Srtape oF
magneti ¢ diayehdiim 2han RRper §ide rAsRS Qhridr 4 T&P&éﬁ@&%&%&ﬂﬂi&hﬁcﬁ 4s0r med

froma
a servo signal onto the upper recording surface of slave medium 2, a lower side

press-contact member (lower side holder) 8 provided with a lower side adsorption
member 6 for adsorbing and holding said lower side master medium 3 to correct
the flatness thereof, and an upper side press-contact member (upper side holder) 9
provided with an upper side adsorption member 7 (which has a construction same
with the lower side adsorption member 6) for adsorbing and holding said lower
side master medium 3 to correct the flatness thereof, wherein the master carriers
and press-contact members are compressively contacted in the centered state,
thereby bringing the lower side master carrier 3 and lower side master carrier 4
into confronted close contact with both surfaces of the slave medium 2.
The slave medium 2 shown in the drawing is a flexible disc
consisting of a disc-shaped recording medium 2a with a hub 2b fixed on its center
* part, wherein the recording medium 2a has recording surfaces formed with

magnetic layers on the both surfaces of a disc-shaped base which is formed from a



3 11 Novenber 2005 flexible polyethylene terephthalate and the |ike. This
sl ave nmedium may be a hard disc. Said | ower side masterlidNovember 2006nd
~upper side master carrier 4 are formed as a disc of circular shape,
wherein each of the master carriers have a transfer information-bearing
surface formed by a fine uneven pattern on the one surface and is adsorbed
by vacuum and held on the | ower side adsorption nenber 6 or upper side
adsorption nmenber 7 on the other surface. In order to increase the close

contact cagpahilit desired, the |ower sjde master carrier 3 and upper
side car %Feéﬂbblﬁ P&X@%‘S@? faephihelaty and theolike, Thisnedave medugn masebe adwrd and

rear surfgﬁ&? thereof in a position, where the uneven pattern is not
formed and where they do not conmunicate with the adsorption holes in the

adsor ption nenbers 6SafdlowdrGidiemades ebiie® ahd® uppbaside 3sbtsl SeHaF g9erai 1

fromthe interface between the closely contacted surfaces. The | ower side

adsor pt i oforRehas & dissnefl Firkelar shapeheisen esthief thésoapter camestaver) i s

formed in £.S G Vi skze corr onding to that, of the naster

carrier B@Egjﬁiq S s'%ﬁ?ggogaﬁgg%b?%ﬁﬁ fégngﬁsbgrdg Fi5t PRSVIUPHETR BhiINSSRBSE hi y

finished sarfacphed anaseravhy ¢a&anh Shldifgd Gaafe ﬁ@%h@@%sat 'tfbntﬁi%%ﬁflge
ou

of about 0.1 - 1.0.m |In the adsorption surface 6a, a
suct i on h8lFsunpes sidsiasisomitonamembey @roiny thepastheisur@icameinesrdento ixeredse dbe not

d ab Although not. sh t hese hol ted to. and
stoked by Citss SellHs SIS B0t toteiniide 2eaTShgirBiet draebuRRsr e
i nsi de of choltgrd sfedfroRttied WithOfine RBIRSorell GhidihOestHos: fid L‘@a}{’%‘u:%{cgg

press-contact menber 8, and vacuum adsorbs the Tear surface of na
carrier 3theresfdn\a pesitier tvéitro thountwengeserpis wot fosmef and viteere theoods ot t he

fratness ghofiiiGhe SAH b adsorBis BB ' (e difiofion Pienbers 8'and'S %o 6

described, to inhale and discharge air from the interface between the closely

contacted surfaces.

The lower side adsorption member 6 (and likewise the upper side
adsorption member 7) is formed in a disc shape having a size corresponding to that
of the master carrier 3, and its surface is formed as an adsorption surface 6a
-smoothly finished in a planeness having centerline mean roughness Ra in the range
of about 0.1 ~ 1.0 um. |

In the adsorption surface 6a, about 25 ~ 100 suction holes are
substantially evenly opened, diameters of which do not exceed about 2 mm.
Although not shown, these holes are connected to and sucked by a vacuum pump
via a adsorption passage way cxtended from the inside of lower side adsorption
member 6 to the outside of lower side press-contact member 8, and vacuum
adsorbs the rear surface of master carrier 3 closely contacted onto the adsorption
surface 6a to correct the flatness of master carrier 3 to conform to the adsorption

- surface 6a. |

The lower side press-contact member 8 and upper side press-contact



The | ower side press-contact nenber 8 and upper side press-contact 4 11
Novenber 2005 nenber 9 are disc-shaped and one or both df Nolvembers2006t to be
axi ally novabl e and perforns opening/closing action by an openi ng/ cl osi ng
mechani sm not shown (pressing nechani sm | ocking mechanismand the |ike)
to be press-contacted with each other in a predeterm ned pressure. They
have flange parts 8a and 9a at the outer circunferences, so that at the
time of closing action, the flange parts 8a and 9a will contacts with each

ot her, thereblg i nt in.iﬂ the jnternal parts i.n the close_ contact state.
The cent eMYPOF, Peré %feé]s@-dc‘é‘?ﬁ aceo gmgsset torks/axdady mavable ansl n 8b

f [ | : b p t f
bosi 1 on? Reeotit loch SER e Bich My AHCopchiy RIS bEhRlsaf e MR per
si de _pr egpressing an¢chumisngrioskiaganecimégh eid! the AkePt@aby preshanitsdted Wt

shown) and rotatably driven_in unison. Said holder 10 executes nagnetic
transfer fash gtherdnal predetsrmined, prespsgi uReey2have flangs pads ISeward 94 aé theast er

carrier 3 i) ' carrier 4, ., wherei.n firstly the |ower, side
master caP P, HREI RS, BIhELat e iht of closlb ich, hi Hanke st 4 i
adsor pt i ofasuilll apesctSwitl edchvisthers itk By a9iiRtafA: TRBREmMEI gé&qs it BRe&losd de
adsorption nmenber 7, and then respectively nalngalned thereon by bel ng

adsor bed B9ntasctiate Hhricentprotlawer sidel prassontdet arenker $isepioyidddywithder gone
initial ' Lon, 1.s.cant ered ,and t .in the opened,state where the
upper si dgﬁggggéf%c%%%t‘ﬁ%%e?e eralhtgepgambgl?agsl&p%ggg@gﬁ{ Z@P% b 8
are separ positloniagd hhﬁdditf@ﬂn?%lh@%@é@éﬂ%ilﬁ@sé-émﬁﬁétf RlciRsbr ¥ aﬁﬂm#%i;%dég t he
menber

upper side press-contact nenber 9 and l'ower side press-contac 8 to
bri ng t hePresscentaghimanber 8 aradconnetitotoc hosary omeeluanismt mob showsi)rdraices of

sl ave ned; hereafter, the magnetic field applying apparatus 5 are
approache@%ﬁgg{yp%rég%ﬂ]dum%%r surfaces of holder 10 by noving the upper

and lover magnetic fSA0chalas YO teBmR8AARetR @insfer for a plurality of slave

mediums 2 by the same lower side master carrier 3 and upper side master carrier 4,

wherein firstly the lower side master carrier 3 and upper side master carrier 4 are
centered on the adsorption surfaces 6a of lower side adsorption member 6 and
upper side adsorption member 7, and then respectively maintained thereon by
being adsorbed by vacuum.

And, the slave medium 2, which has previously undergone initial
magnetization, is centered and set in the opened state where the upper side press-
contact member 9 and lower side press-contact member 8§ are separated, and then
closing operation is performed by approaching the upper side press-contact
member 9 and lower side press-contact member 8 to bring the master carriers 3 and
4 into close contact onto both surfaces of slave medium 2. Thereafter, the
magnetic field applying apparatus 5 are approached to upper and lower surfaces of
holder 10 by moving the upper and lower magnetic field applying apparatus 5 or

- the holder 10, and the transfer information of lower side master carrier 3 and upper

side master carrier 4 is magnetically transferred and recorded onto the recording



the holder 10, and the transfer information of |ower side master carrier 3
and upper side master carrier 4 is magnetically transfdndNedember 20850r ded
onto the recording 5 11 Novenber 2005 surfaces of slave nedium 2 by
applying transfer magnetic field by neans of the magnetic field applying
apparatus 5 while the holder 10 is being rotated. In the case of inplane
recording, the nagnetic field applying apparatus 5 for applying initial
magnetic field and transfer nagnetlc field conprises ring-shaped head

el ectromagnefs | oca ed uppe and Iomer sides of the slave nmedium 2,

wher ei n eaUHEES P éaﬁéatae bing tonsfer m@mtlccﬁ@ldw/m@gns af ghp

ound. ar bUAEIRE coreppé’i’laé?ﬁgm ”gnew?lele?ﬁ%h N él%&?‘éﬂqxaé“ui appl s

transfer magnetic figlghegenss aifesh l:!ihet hecoraiiRy, diheeaid afiald! he
track direction from the upper and | ower Slff% e |s@gg§sﬁﬁlld %P%B’?ﬂ ange

the magnetdpparaius & dppl spmyingappdicht meghetinifield nam&enmﬁeslm@mnct field | ave

The bot - Soalgs PR pEa bl ik tfin fELCTOGR RRBR.AC KOFETOARDPENG 1 | 5

possi bl e tsIavlehédmﬁf@WvMeﬂ’é@tY Badh6f ME&H'&GJ&%@?% BﬂgesaaDB@{eaﬁa%ﬁ In
t he case of perpendi cular recordin el ectronmagrnets or pernmanent ts
havi ng di ﬂf&&?eﬁttemﬂcb§oamamplmundh¢ radisledinpyien afslalowerdisiadR andfa ¢dik

, hol der 1(&, dslave ggedl um 2 83& nmast er. k,;ler 3 and magnet field is
gener at ed "4 ABWRG dEF pore, Ard fag W%&Ptl%l e ?Plﬂﬁm&/ﬁﬁﬁlrﬁﬁﬁ epplies transier i ng
magnetic @tlctﬂ%‘i‘d BREM 285k r de face
by novi ng t%él hol der glO o?éd ishg{/e m@?ﬁ%&hﬂﬁﬁdhgp de)%fiﬁc%éérkfgﬁg%i fr§ ﬁ{
magnet i ¢ theeipper/mblaverysides.t He mpomblastpealtangdﬁmenmgﬂetlctﬁerd epplythgand 4

are adsorbed acuum onto th (% |on surfaces. of adsorption rrenbers
o and 7 BREAIRE § PISHELEE Cue e Ve BlaveRus i Lt 6 0SabIa o Bro3dand 4
are gggugPéxﬁgﬂ{S@g i Ac ARG ittlet b Hiéeodiﬁfsihe%%r AGAS 0Bk sAAYEHTRIIWM 2.

medium. Furthermore, it is possible to rotationally move the magnetic field

hﬂl

applying apparatus 5.

In the case of perpendicular recording, electromagnets or permanent
magnets having different poles are located in the upper and lower sides of the
~holder 10 of slave medium 2 and master carrier 3 and magnet field is generated and
applied in the vertical direction. When partially applying magnetic ﬁeld,.the
magnetic transfer is executed over the entire surface by moving the holder 10 of

slave medium 2 and master carrier 3 or the magnetic field.
According to the above aspect, the master carriers 3 and 4 are
adsorbed by vacuum onto the adsorption surfaces of adsorption members 6 and 7
of high flatness, respectively, when the master carriers 3 and 4 are brought into
close contact with the both surfaces of slave medium 2, whereby it is possible to
correct and enhance the flatness of the master carriers. Because the slave medium
- 2 is compressively contactéd and brought into close contact with the upper and

lower side flat master carriers 3 and 4 as if it is sandwiched between them, it is



correct and enhance the flatness of the master carriers. Because the slave
medium 2 is conpressively contacted and brought into clos®vembeaza0os5w t h
the upper and |ower side flat master carriers 3 and 4 as if it is

sandwi ched between them it is 6 11 Novenber 2005 possible to bring the

sl ave nmedium 2 and the master carriers 3 and 4 into close contact with
each other evenly all over the entire surfaces w thout producing any gap
between themand to transfer and record nmagnetized patterns accurately

correspondi ngblleo t he uneven pattern forned in the master carriers 3 and 4
onto the PPERblEdion &ﬁh%@@é’edﬂe@mé arsttham@steEwarhensbrard bitaudesd he

Cont act bbbt %#ﬁ B Erith oGS the cafire sfitniooVihadl Produring oSt be
def or med, gmp Betivebh Ohei landb Waﬁ@!réﬁeﬂld P@éd@@eﬂaag{g@uiégagﬁﬁéﬁg ABugat gt}d the

master carriers, whereby no damage w | caus urance an
qual ity caerrewoadingiectic umrenpattemrfotmedahdhenmsmemmerbécmabé ontettsd ave

medi um 2 Qnpressive n cted a rought into cI ose contact with
t he upper*eé"ﬁﬁ‘ﬁpg\ﬁ/gft%c?ﬁ 9 Wy EP@BQH’&WG’ hecause the master SAREUP ched

bet ween t hedyase deaeticaad Herﬂétg)ﬁloa"l‘g‘%ﬁlg ﬁlh&o&og@{ evenﬁH tl?t%. € fngér)d r f or

retaining the master carriers I'd be™ execut ere
i nvent or s2ndgemastauchaiers3 ful dewdl hor bgdeforngd, mmsifr&:ttmnéwﬂl bé r@d@ci:d8| ave

medi um i o nt act .and_perforned nagnefic transfer as_a
resul t, n%%&reeﬁffﬁ%faa’ﬁ @Fd%% snd e gRagt ﬁ%cmf ¢18 élrogd?aﬂ%g%mlﬂ be
deteri ora@dl@@dg{ldghgﬁ@gn | %‘rr'i]!ﬁja sonme cases. Because it was
considered that there V\/g?‘éﬁhgﬁﬁkﬁﬁﬁ%%@ IS C 'ose contacting method, the

i nventors anal yzeHderesha:pe&eaahbvel @sGdess,C bacast ethesklags giedhlie Poisders.

Heretofore, as a nethaod f pl yi ng cl ose contact force, the vacuum
ot hod. ( Sapasdvelrcantaotrd andiianentBate blose coRiade wilh e BB AN AT ¢ he

i ke havefihanspr SRORET3 A zpéﬁft;ﬁsss%ﬁaw&ém b6 B BRI TR R HSAAIPHRS O

be descri bed
above, the cempressmn by the holder for retaining the master carriers should be

executed evenly.

Therefore, the inventors made a number of holders for getting
master carriers and slave medium into close contact and performed magnetic
transfer, and as a result, local omission of signals from the transferred signals and
deterioration of signal quality were found in some cases. Because it was
considered that there was a problem in this close contacting method, the inventors
analyzed the shapes and elastic characteristics of the holders.  Heretofore, as a
method for applying close contact force, the vacuum method (Japanese
Unexamined Patent Publication No. sho64-88921) and the like have been proposed.

As can be seen from the experimental examples to be described
below in detail, when the vacuum method was used as a method for applying close
contact force, although force was uniformly applied all over the holder and thus the

' force of holder was balanced in the region where the master carriers and slave

. medium were enange¢ it was found that deformation of the holder is generated in



bel ow in detail, when the vacuum net hod was used as a nethod for applying
close contact force, although force was uniformy appl 1edNcambarv2I0s5t he
hol der and thus the force of hol der was bal anced in the region where the
master carriers and slave Mediumwere arranged, it was found that
deformation of the holder is generated in the region where the nmaster
carriers and the slave nediumare not arranged to the extent that the
force is to be balanced. In addition, it was found that force was
concentrated on the closely contacted disc edge of the master carriers and
the sl ave therrgiomvdiede theemiastss sartns and the slere waedinmcare et aetanged to the

tral f d, t ing b th t i dth
ol ave med s B8 foreel 1o, 8 baRREBO A IAREL, e Toachaf Tonse was ©
gener at ed cofientR&b6Athd _é%@élﬁ/'déﬂtd_ﬁ%e&@l@_é %ﬂg@ggtﬁb maket etk A fe 4%

aforenentioned problenms in mind. The objec the present 1nventionis to
provi de amrsiwatans the oheseerondags dorreuwastddubed hatweenvtha centrilepdirty iheyeod]

transfer, h as om s$sjon of signals, and enhance the quality of

transferr 383 iﬁ%ﬁ‘?@% e@Y‘?eﬁgti[hﬁgmg#‘ér ﬁﬁ?teélangég? isgﬁ"eéﬁ‘éﬁ%W@S faegeassd nt o
cl ose conkaginfetibhiteas fieRhh@instéf Hhis Bé‘ﬁérgfe@ force when transfer magnetic
field is applied to exeCute nmagnetic~ transfer in the state that a master

carrier and a sl avdheedpigserdr énbemioht isi néancedwadf riantctistleasttorc oof agie and
received ip _a hol.der, In.addition, ,in_the aforenentioned neans, said hol der
10 was apﬁqu@a‘enﬁﬂﬁﬁi Pr‘gﬁ’igﬂlérlfhﬁgﬁét i é[thﬁi @bﬁcwﬁthé PRESETEL Inveptian dsalspl yvi ng
appar at Uspgyviddar gEehs d@%r | QR y nsfer

i nformat i gn Viln the owécr utglﬂ ee? St%g@é@%ll??rahgmrgﬂgﬁtu%g%}&?yd%f %Eﬁg?’
carrier Asughs asragmissionadl gignabn sindr eddthieadhe r qeditged @misterrbd sig@eds Gyng
surfaces ]9f° sl ave medi um 2, . but al so the holder 10 itself was magnetized

dependi ng”dREMES: F?d?@?t?%F?‘meF aélg'l Have mgshiumointe C%r@m%dﬂm teeh othgrr e
Pol der - of ¥ Sy ol SORGRHLS, il Srlbned Rl e MB3icd o oditica
qual i ty wasnsfeeierthorstttedhat a master carrier and a slave medium are brought into
confronted close contact and received in a holder.
In addition, in the aforementioned means, said holder 10 was applied
with transfer magnetic field by the magnetic field applying apparatus 5. Therefore,
-there was a problem in that not only the transfer information in the lower side
master catrier 3 and upper side master carrier 4 was magnetically transferred and
recorded onto the recording surfaces of slave medium 2, but also the holder 10
itself was magnetized depending on its material. If said holder 10 is magnetized,
there were some cases in which magnetic field for transfer was inhaled into the
holder, effective magnetic field for transfer was deficient, and signal quality was
deteriorated.
Driving means for rotating the holder 10 is essential in the
aforementioned means. However, as shown in Fig. 1, it was difficult to secure a
* space for installing the driving means for rotating said holder 10, due to the

magnetic field applying apparatus 5, a suction passage to a vacuum pump which is



Driving nmeans for rotating the holder 10 is essential in the

af orenenti oned neans. However, as shown in Fig. 1, it was Nbiveinbet2aost o
secure a space for installing the driving neans for rotating said hol der
10, due to the magnetic field applying apparatus 5, a suction passage to a
vacuum punp which is 8 11 Novenber 2005 not shown and the I|ike.

- Furthernore, even if it was possible to secure such a space for
installation, the periphery of apparatus becane structurally conplicated,
and problens were arisen in view of maintenance, workability and the |ike
when t he N8t shews mndothedlile anEurthernaoispesen ak itawge possiblartes sequroduchion

al ' be . i | _ _
Fur - nor moreect fof Hedor B BEPARY' Fartiesli PERRNG SFa Bro BE O b LRed, "
hol der 10ahd prdlsletBIRelel ridehhciapPb it ARRRE AL Rabiif) S R AKE AL Oned

means, there were sone problens in that depending on e material of this

hol der 10thg aforgmentionssknicone was adupded as uf gémmrainmasn grediatioh epshratus,

intensity ﬁmd occasional | he ual i,ty of signal for the transfer

i nf or nat i 81 %‘Pglhﬁﬁ%%y hAdPRGE AS AR SxReTipIenial apRATEMISHAOL t 0 be nmgnetical |y

transferred and reglemnon bobiRer RAOAAIRULAEMSRr wib YBIORYh WBL. vas
I'n er, magnetostatic

not reached to a required |evel. gnetic trans ield
i s appl i ebdoldrehl biyghansagnetic fiodd applying appidnatus Sauehewtirementioned eesant 0

e e s Pl et O Wl P s
vel oci ty. whioWeweEsib i @Noltif ﬁﬁ‘g]ﬁﬁﬁﬁ 'r@%ﬂﬁlﬁf‘g@fﬁﬁtsﬁ ,;[/%ﬂf%%%ﬁisqgﬁaq%ee SOnme

cases that the quality of signals re € s um a

transfer qmshtyl@g’ sigead Hed theotrandfew aifonhatéom efl uppanaridh b waranattet cairfaesf er
was execute 4i n l? nor mal. reg&gvﬁel ocity, After anal ééi ng these henonena,
it was fo t'Rape in.‘pagnﬁgc% Y deusicrgd: ik recordach phtonthe, racredingamtase of
magneti c dji | ' I ITE and thus demagnetizing field
S gener%%‘?dﬂliegﬁtﬁ%gﬁ%%éﬂe@%%?}aéﬁ%&eel?i al of lowelectric
resistance and it i dnmagnetic fransfer, magnetostatic field is applied when signals are

recorded in the slave medium. In order to enhance the processing efficiency of
magnetic transfer, it is effective to shorten the processing time by increasing
magnetic field applying sweep velocity. However, when the processing time was
shortened, there were some cases that the quality of signals recorded in the slave
medium after transfer was not reached to a level obtained when the magnetic
transfer was executed in a normal sweep velocity. After analyzing these
phenomena, it was found that if the processing time is shortened, the transfer
magnetic field increasing time becomes abrupt, and thus demagnetizing field is
generated in the holder formed from a material of low electric resistance and it is
impossible to obtain sufficient magnetic field intensity in the closely contacted
surfaces of master carrier and slave medium.
The present invention is conceived in consideration of the
- aforementioned problems. The object of the present invention is to secure the

signal quality of transfer signal by defining the specific electric resistance or/and



| npossible to obtain sufficient magnetic field intensity in the closely
contacted surfaces of master carrier and slave nmedi um 17hRvEhBST05

i nvention is conceived in consideration of the aforenentioned problens.
The object of the present invention is to secure the signal quality of
transfer- signal by defining the specific electric resistance or/and 9 the
rel ati ve magnetic perneability of holder for retaining the master carrier
and the slave nmedium and applying transfer magnetic field to execute

magneti ¢ kaR$dR Shp: ' i€ t he
I nventors also r?elg/]ilagnv\éetg'e?o agggﬁgﬁf%%?%rc@g@%%@aé@@ \/\/élare%ﬁlgi e%rr%s %r
carriers aldeshaliem aebipplying tenh&ranmgnaicafield a6 exeite ihinads sradkfer.
adsorption surfaces the area that they were contacted with

f holéigers in ) ;
the rear surfaces of ﬁhﬁ%@ orgmeptigned jmagnedic Gppser abpanabige the dnyenters

causing t | basi f_.1has urfaces,
and enhanarsa et e & Rbmnlieh 0852 E0Rk0F Beftoon BedBivis St g Hien ne
adsor pt i omeslivrh dageeniemcing pRdendsshindhflatieanen adsorpich ShFhRRSst héfaefeinas a
probl em i rllthat i r _remai ned between the adsorption surface and the rear

surface often#iéd dhatcthiey; weke gantagsed vigh doe eearcaragesi of imastarcearmiers b thend

‘| ocal def t | r at 4n e ster .carrihers,. In apti.cular, if
. the nunbe{r}ﬁ é)@ dggggb%{ ?@%%I(%gﬂflﬁ t%%én Ocragg?rgﬁg g&ﬁﬁgc?ggq%a esp?ﬁ}sl of or
such hol ethose serfieds, ind 8BRancidy theaflinagGCobabl Odtrikess Befiskderr oduced. In
addition, even if the air accunul ati on was not generated, there was a

probl em.in that the Hawewer, caheneitie aadsozption baufaset ovashdomdedr p i bigh

surf aces ] e coptact between,flat surfaces and ., he renoyal of
mast er cal?l\rs‘lilléelﬂzgg rb?‘rdgﬁgﬁ?ég’aﬂ?ﬁ pt3%oh g@?’*%e’? ﬁlﬁ\t 3 Iempigd Wﬁgﬁ\ﬁ‘?g and
the |ike @iRoffion sefermid 0o rodr dﬁﬁi&:@b%&ﬁéﬁﬁ@fﬁhﬁitﬂ?&%ﬂﬁ%ﬁwﬁ%eﬂn s

conceived in consideration of the aforenentioned problens. e object of

t he presdftaqeipeviated nand leeal plefoimation isegametdted tinathef mastwppearserss ddapt ed
to enhan%aﬁaﬂ li'?hilet Mux%ine% of Q&sfo?{)tigiil %g?elss}h thg adsorptions surfaces was small
or such holes were not formed, said air accumulation is easily produced.

In addition, even if the air accumulation was not generated, there
was a problem in that the master carriers are adsorbed onto the adsorption surfaces
with the close contact between flat surfaces and the removal of master carriers
from the adsorption surfaces for cleaning, exchanging and the like causes

- deformation of master carriers.

The present invention is conceived in consideration of the
aforementioned problems. The object of the present invention is to provide a
magnetic transfer apparatus adapted to enhance the quality of transfer signals, in-
such a way that the flatness of master carriers is made to secure prevention of air
accumulation and easiness of removal, thereby improving close contact capability

between the slave medium and master carriers.
SUMMARY OF THE INVENTION
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such a way that the flatness of nmaster carriers is nmade to secure
prevention of air accunul ati on and easi ness of renoval 11iNweebyr 2003 ovi ng
cl ose contact capability between the slave medi umand master carriers.
SUMVARY OF THE | NVENTI ON 10 11 Novenber 2005 According to one aspect of the
invention, there is provided a nmagnetic transfer apparatus for executing
magnetic transfer by applying transfer nagnetic field after a nmaster
carrier bearing transfer information and a slave nediumto be transferred
are brought into confronted close contact and received within a hol der,
characterized in that said holder has a substantially circular shape and
in parti cuI ar, the ciAceutiag ta gnegppepiotidhs m‘@ntmﬂt thle@ssplphéqrﬁ @menﬂtransfm t he
fl exural %l di tré = Ed’ / 2 determ ne%égy Y un duI us, rﬁgd t hi ckness d
of the hoI s foR °xr8 “%%‘H@%‘%Cf brgps g ?‘H%ag&‘/?“& ot ficg |agagster
contact area,het pesn tulagsférl l%ﬁnatfzsﬁ%ammm&o ﬁ@&sﬁs&rn %réjﬁlfo %g@s I'm
and in that the pracigl cal thickness of the hol der not ess

and not nor e:ohﬂfmited]&osmntm aRpResiedtwifiioahblie, a{aaarc&ﬂmtm meeh1(ahﬁli¢t&1a§aof

cl ose contact node, because |ocal and symmetrical om ssion of signals was
gener at ed i uksitalln girsplangheps anddn parkgdargihe ciselatisy of heldehispet fess themP¥erind y

applying fo needed, a si.gni,ng.,t he, hol d in.t ar
chopo "one 158 A B RRE R PP aPRuR oy ooBE s AR St PO PEUE
setting the pofies W Mk hﬁ% e 8f 0. N30 4RI A PnRA8hIH R dRIRe cdnbir KH BFHQR t&fsla% gnal s
was nore largely redu In order to reduce the omssion of signals
further norepedium asl magueargd i{ defleahariag ahdia the clegmactied] thickiness v the holder is
magnetic field. of holder, and in order to enhance the mechanical strength
it is i npomehlAts thay 3yaw apd peimers than 1M a hi gh Young's modulus E and to

norease the thi ckness (ol sBh! HE LHE Sy B8y SE0Rule b ot BlHAL | O

of signal om ssion usin er| a s’ as

t hi ckness oflodab i syniasgriGE bmbeibO Wi 31gﬁm wabgesledi@l MédnaativasithnGs eapeds and
it was difficult to obtain a uniformclose contact between the closely

contact ed sdéekigr ashape formpifornly eplying foremuassieadad, mednidesicdan diediolder in thei s
believed t h%Irculcjl} shape e Eoca anll g)llngmetﬁcal omllsrsll%r % sslglgals \;Eras Gl e Grred. By setting the

circularity of holder to 98 % or more, the omission of signals was more largely reduced. In
order to reduce the omission of signals further more, it is required to enhance the mechanical
strength of magnetic field of holder, and in order to enhance the mechanical strength it is
important to use a material with a high Young's modulus E and to increase the thickness d of
structure. Herein, as a result of evaluation of signal omission using material and thickness as
parameters, when the thickness of holder was set below 3 mm, the deformation was increased
and it was difficult to obtain a uniform close contact between the closely contacted surfaces of
master carrier and slave medium,
Generally, it is believed that the more the rigidity is increased, the more
deformation will be decreased, omission of signals will be reduced and the quality of signals
. will be enhanced. However, it was found that if the thiéIcness of holder is designed to eiceed

15 mm, the quality of signals is degraded although
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deformation will be decreased, om ssion of signals will be reduced and the
gquality of signals wll be enhanced. However, it was f ddNbveinber 2005t he

t hi ckness of holder is designed to exceed 15 nmm the quality of signals is
degraded al though 11 11 Novenber 2005 om ssion of signal is not
substantially occurred. As a result of an analysis perforned using

t hi ckness of holder as a paraneter, it has been found that depending on the
t hi ckness of holder, distribution of magnetic field applied fromthe
magnetic field applying apparatus (electromagnets) to the holder is
increased and nmagnetic transfer |evel is decreased. Accordingly, it was
possi bl e t @MEeian &f signdli it @phvubstantiglly joggered ofy ac,rﬁsuhrftﬁ aﬁe?gﬁﬂéw @erfcrr@le@ using

di stributi | der. not and
not nore t %Hck?%s,g oﬂut)ld%l%s atp W%%‘S;{%OBE;%n;fE %%l?at on the VI b@hﬁdg‘? | ead
t echni que ansgiisRd @S magﬁnd ﬁeungpﬁleﬁD%hﬂ&he Amﬁgih@ﬂiki eﬁé)cfl aiplﬁdig sdpp@grui th a
length L of 50 nmand a thickness d is cut froma raw materi al of hol der
and anchor é?!eoapm@m@m)aﬁqdﬂwth@éieé@ fmcrsafsqdraa@ magnefie transist leue] iy decrepsed. %f&ﬁlﬁlnél)fand
;ﬁiﬁg?gge ]Iclt Il é)%ssk e to ac:]Es msas df 1'11'1‘:1(;[3(&1 g n%a 1.a 3 Iﬁaha%tgzl ig Ta OnsHEtlon bytsF:]ttmg

resonance ereﬂwenﬁx)ékﬁesﬂsbéﬂdnll&wﬁ}anEnﬁm(déHoL&b@dﬂaa15]&&1@ Young' nodulus is
calculated fromthe above equation, wherein p is densit and a is a

constant (1.875). ByAéﬂngithil@Fl@biaHﬁd(bﬂ m%wggsviﬁhddwtm Iga Kﬁplmque@fe@afﬂrpﬂe b,

val e of 11 GYASEES matlpyA pTpIEEk e Sl ® ik b IRy BIREA R nos

the opti NUMCHERAGE a ®dw bl ofholiérGnd bichoRR LAMHRRHd Blereof. WebrhfidiEs ¥pBEd foige W dt h
of sanple is defined as 1 m According to anot her aspect of the present

i nvention, threple andrepmande deeduency ﬁﬁgm@smred wtamstﬁteﬁhaaﬁpannatemtxsfamhoecdeﬁuﬁl ng
magnetic tr sfer tran magnetic fi mast er
carrier bea ??9%§?£$mﬁhw%ﬁﬁﬁ?P ‘§q§F§W@mﬁ§HFﬁWﬁi gggv?ansferred

are brought |nto copts g dagfose contact and received within a holder,
characterized in that the relative nagnetic perneability of materi al of
sai d hol der is not nbieYquhgmddlus Thaloukitedtfionethe amyeaequationy whereialpiib dengitmay be

not more t gggl a ?s a constant (1.875). By substitution of Young’s modulus E, width of sémple b, thickness
of sample d for the equation of flexural rigidity=Fbd*/12, the value of flexural rigidity is
obtained. The present invention determines the optimum range of flexural rigidity obtained at
the time when the width of sample is defined as 1 m.

According to another aspect of the present invention, there is provided a
magnetic transfer apparatus for executing magnetic transfer by applying transfer magnetic field
after a master carder bearing transfer information and a slave medium to be transferred are
brought into confronted close contact and received within a holder, characterized in that the
relative magnetic permeability of material of said holder is not more than 10. The relative

magnetic permeability may be not more than 5.
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12 11 Novenber 2005 In this case, the material of holder is not Iimted
specifically if it has such characteristic and can be pt dleeshpersiEbsct ed
frommnetal, plastic, ceramic and the like. However, if it is considered in
view of industrial scale, alumnumalloy, stainless alloy and the like are
sui tabl e. According to another aspect of the present invention, there is
provi ded a magnetic transfer apparatus for executing magnetic transfer by
applying transfer magnetic field after a master carrier bearing transfer
information and a & &YecARIMEIePE gq-%ﬁﬁgrqg 9 li?[g?eda§ WAL oS has
confronted cl.ose contact and recelived wthin a holder, "characterized in

that the suchaberasteristiccaridocatebe ipsoperbaselectesiftomsnetabqeladtis, deminm@ and
probl ens that a

treat ment ., Such sur f ace. hardeni.n r.eat nent_.can sol ve the

part of JBF ﬁ%&ea%?wg‘é?l‘d 61 gonsi fﬁé 15 ViG 104 indrstaahecale, adwainuan slloy,
gener at es gahhRrdesl] : r ausing dusts. In this case, such a
hol der i s general Ig}p%\(‘)\?ﬁ{eezhk%%%nslﬁa Bfri%num or stainless alloy, whichis a

non- magnetic mat eri Alccorimg efoomaothet adpaet hgl dey presdn®r IBEnfibi® Mgt Nishum
alumte treat.ng?]t and the like are preferred  as the surface hardening

t r eat ment PTO¥ided 2 magnelic transtes apparatysolior skequtingsmagneticiiransierdn applpingt i ng

't r eat nent i$d gl o e g i.nduct i har deni d
the |1 ke Srhct hidhcd ARBRMAR™ il (A0 BaRe (P Bompiancdid'® Bic
(di amond- klake medinan)tofbd mansfeited stér besupht The tosRbARA! cl68d Tohiaeh aRRY be

properly selected.in a Cﬁir@gance with the circunstance for using the holder
(condi ti OFPCGWCQXWE%Q‘%@ sthasagipdzedn thak the suxéansrof sad boldenas hreatedspect
of the pr Nyrt: { QD s provided a nmagnetic transfer apparatus
for execut%?fr};lg maagﬁzlta%dc @r%#é%'rfengy applying transfer magnetic field after

a master carrier bgath@aguifaeshedenifl GeMMidPRaAREIv hkPYEoleRhAM batPe
transferred are brought into confronted cl ose contact and recelived wthin

a hol der , O Bufage: @ said dqlden fpamssgranulap détached materialsbrogenveatas abfadedr ot ar y
powders, thereby causing dusts. In this case, such a holder is generally formed

C

from aluminum or stainless alloy, which is a non-magnetic material. Therefore, if
the holder is formed from aluminum, alumite treatment and the like are preferred
as the surface hardening treatment. If the holder is formed from stainless, hard
chromium plating treatment, tuffiriding treatment, high-frequency induction
“hardening and the like are preferred. Furthermore, it may be preferable to deposit
DLC (diamond—like carbon) film on the surface. The treatment condition may be
properly selected in accordance with the circumstance for using the holder
(condition of external pressure and the like).
“According to another aspect of the present invention, there is provided
a magnetic transfer apparatus for executing magpetic transfer by applying transfer
magnetic field after a master carrier bearing transfer information and a slave
medium to be transferred are brought into confronted close contact and received
- within a holder, characterized in that said holder is rotated by means of a rotary

means which is in sliding-contact with the outer circumference of the holder.
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means which is in sliding-contact wth the outer circunference of the

hol der. 13 11 Novenber 2005 In this case, enployed as sai dlovehben2008ans i s
a di sc-shaped one. If said holder has a disc shape, the holder and the
rotary neans rotate with slide- contact, and if said holder has a
rectangul ar shape, it is preferred to forma part of the holder into a

di sc shape so that it can be rotated by slide contact with the rotary
nmeans. In the parts of said slide contact, meshing structure of gears or

fricti | t act : < last i h b '
erp oyed. 1n-add: o1 ot §h4 Bl HORR bala EORTResRY GF a3 iat-SReTEH o oy
means, it saml hokleertabl# dise sliape] G heMRPARHI e ERAPSMERs FRNRL fiRadIRRCI Ng

the force in a thrust direction. Also, it is preferred to position the

suppor t i n§CREashangnitsaisl helder kasamretangularssbapedt ksypreferred to form 4 patt afhd

i ght wh ' t ; A ' . t hel t of th
o seent RO BT BE Sl BkadR oA br By Hide caiic i Bk peryor
execut i Ng nig@setinCtht TR say sREPLYAMS, Eﬁéﬂﬁff%ﬁtgu@?%ﬁf park iof 'ﬁ%cﬁ&%@r a

master carrier bearing transfer information a medi umto
t r ansf er r éentgeestpneughof elasbe euemberstsadh @k aabberoist@anplogod. rTacsiditbeh, iwi t hi n

hol der, . iged in t he specifi | ectri. I St f.
o ROl \AhALAI 60,0 ot B SReckLL oot e Teo saneeor
20 x 10- Bsugporfifg re&aRMof coltett} W Bdtke SRAVRLR cﬁf&ﬁo%.ln dﬂ&g frist e

electric resistances of lower side press-contact nenber pper “side
pr ess- conpEderredrmpesition ithe supgiongng meahove twei phen@dmgubirlyospacedrber1 26° and
upper sid tﬁ%ﬁOﬁption nber, 7“inﬁ t he hol der 10 are established in the
above ran%’e. (it ARd Jight when, shown om said TURIHEEMRS: i s not special ly |imited
1 it has the abovagBRiAE teahstheCaPRet (iR iCseRf RRRNlYn SEERTS Foliiel
various materials. However, If 1t 1S considered in view’or an*ndustri al
scal e, al umagnetialttapgier spparahesfor akbaytimnthaghetid irkesfer by ppplyeEng ﬁfinsfea g

re is provided a

Accordi ng_t o anot ect of the present inventiqn, the
magnet i cg‘f‘?%l?i%?ce Iei‘é)ﬁz:?egt%én?%?r ﬁ%ﬁgﬁtbq‘?&n&aﬁ'ﬂ@fﬁﬁ infosmation ayd gpplaye ng

transfer medium to be transferred are brought into confronted close contact and received

within a holder, characterized in that the specific electric resistance of material of
said holder is not less than 2.0 x 10°Q - m and not more than 20 x 10°Q - m.

For example, in the embodiment shown in Figs. 1 and 2, the electric
resistances of lower side press-contact member 8 and upper side press-contact
member 9 including the lower side adsorption member 6 and upper side adsorption
member 7 in the holder 10 are established in the above range. In this case, the
material of holder is not specially limited if it has the above characteristic and can
be properly selected from various materials. However, if it is considered in view
of an industrial scale, aluminum alloy, stainless alloy and the like are preferred.

'According to another aspect of the present invention, there is provided
a magnetic transfer apparatus for executing magneﬁc transfer by applying transfer
- magnetic field after a master carrier bearing transfer information and a slave

medium to be transferred are brought into confronted close contact and received
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magnetic field after a master carrier bearing transfer information and a
slave mediumto be transferred are brought into confromnt Bidverhbbee2006nt act
and received 14 11 Novenber 2005 within a holder, characterized in that the
adsorption surface of said holder in the area where the rear surface
contacts to the holder has a centerline nean roughness Ra not |ess than
0.1 mand not nore than | m the range of fluctuation of tip ends of fine
prom nences in the surface is not nore than 0.01 mand the flatness is not

nor e t han L o '

adsorptlor‘fé11 surfaagéélqgr At:ha%g:?? gﬁ:@r ggt(taﬁe 56 &%F\g%tr% éfgé\{dnglﬁgrdlqw %uch a
manner t hatea Whereeatht eedr svefacoeantasty foatie Hdlldtﬁ‘*lm SScdRderiine rrﬁéeﬁpﬂﬂigﬂﬁeéso the
hei ght of fine prom nences a on the surface of unevenness will be 0.1- 1

gm the r&igaotoless fag Qdtimransk net mosadearod pmhther range mfooteatews obtip
f 0. d.fl f f
e e Sl oL A RhnREE i R sk 50h g o Himang s BBt T on

c wll benopmon@ﬂ@ntmﬂ 1 m Fornatlon of such an adsorption surface is
acconpl i shed by perform ng surface-roughening treatnment on a surface,
whi ch was formed t Figakis across-seatmng] saltematiceviewand the ]ad$orp§wkrsurfh¢m@a or

‘bl asti ng eat t hat the nmean surface oughness 11 pm
and the r%g g&ﬁ"ﬁc?‘&&t‘fﬂ?ﬁe@f‘eﬁsu‘ﬁ formed p s Wﬁgﬁtc ‘?{R?’W@
surface Wrichn Rarfaeé romHHesIRA Cdritkp 8Hélm rto%ﬁ@'hb%%ﬁ@fsﬁﬁéj HRRREnSdsIE on
press-contact nenber and | ower si de tact er e constructed as
an adsor pthicstirige phunewansss will bolﬂlexlhuﬂm, thengngszaﬁﬂadﬂmtlpnlocfmpfmdse)for a
flat surf WhICh .does n

const et 06 T SRS &h pitaed) Wi b2 el rose Ham 05 % ueb 2orl s 5 ?Eﬁ
nmenber hayidRsar ey, riact 'tl'ihn dﬁffél‘éhb@rb&%e&tﬂ% nghéiﬁlgg%s%tl Srid’ Htéeﬁjm%'ébtt he

above. It is prefefable if at | east the area t e rear surface
mast er caprositéen ¢ ovilidet motimofethard pm. have surface characteri stics as
explained in Formation of such an adsorption surface is accomplished by
performing surface-roughening treatment on a surface, which was formed to have a
flatness not more than 1 pm, by knurling or blasting treatment, so that the mean
surface roughness Ra will be 0.1 ~ 1 ptm and the range of fluctuation of tip ends of
 fine prominences on the surface will be not more than 0.01 pm.

In addition, said upper side press-contact member and lower side
contact member may be constructed as an adsorption surface construction
exhibiting weak adsorption force or a flat surface which does not have any
adsorption holes, besides they are constructed as a holder surface by the adsorption
surface of adsorption member having a correction function as shown in Fig. 2
described in the above. Tt is preferable if at least the area to which the rear surface
of master carrier contacts is formed to have surface characteristics as explained in
the above.

According to the magnetic transfer apparatus of the present invention,

the holder for realizing the close contact state between the master carrier and slave
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t he above. According to the nmagnetic transfer apparatus of the present

I nvention, the holder for realizing the close contact $1Noecrhbéngmes t he
master carrier and slave 15 nmediumis substantially circular; the flexural
rigidity of hol der=Ed3/ 12, defined by Young's nodulus of material E and
t hi ckness of holder d, is in the range of 0.1 30 kNn2 and the practical

t hi ckness of holder is 3 ti 15 mm whereby it is possible to bring the
master carrier and sl ave rredi uminto close contact with uniform force,

nf orior 15 QuRpisSELQEAURY ClrPaEr Re AR bR o BRERRAT e Bl B 1

of transféoumsy gnmdalusﬁﬁmhwr{m'Ean@ﬂﬁ@h‘i@s@%f%ldéfi‘e(w?ger 3 96110@” when

the relati magneti c pernmeability of material emagnetlc
transfer é“ér}iﬂ & dihe pravsicahthickndsanf holder kse3 hol Siemnj whetebydbsspossible

t t field.f f t the t f t
ranst er - stk e MBSUE icr B e metibl Fiud ol R corret Wy ReIPERMEPd and
to obt ai ntigeelsy (w.&hdfhg %féc"t%s icfdse %?ﬁﬁﬁfj' ﬂFﬁgog?ﬁéragﬁﬂe% én%tg rade

present invention, when the hol der rragjn tic arat u

to be rot HfeHonly awbmawgndanﬂusﬂnmm randsthenlike| ante enbaheing met Juilite et er
circunfer qﬁ ’3% glﬁder the space for installing driving neans can be

desi gned W SLLE8Ysi der i ng a magnetic field applyi ng appar at us,

suction passage tOFartH&phre %@rd?ﬁgmbhtﬁe kG hvh tl 5, t%ﬁ'ﬁx e]{ﬁi il ve

the problenms in the standpoint o |nte ance, wor % ke as
a gener al magnefgupermsability tfl thateriahof Aolder df thg ragaes ﬁaﬁsfaﬁ pssdrafk wde

acer a1 S blercl s Bkt abenntamplsdeny s mmanmia ot m o
ore, 11 eansROSRidH i OhRB LY SHARELSRA 16 PSRBTSOk EmRNRR,# N0

field, to obtain a magnetic ntenS| qwre
transf er m&mttcoﬁddhadcteclbltmntgomtqlm‘]lﬁyeffmmféﬂcy by reducing the process

time,

According to another aspect of the present invention, when the holder
of magnetic transfer apparatus is made to be rotated by a rotary means which is in
slide contact with the outer circumference of holder, the space for installing driving
means can be designed without considering a magnétic field applying apparatus, a
suction passage to a vacuum pump and the like and it is possible to solve the
problems in the standpoint of maintenance, workability and the like as a general
production installation.

According to another aspect of the present invention, when the
specific electric resistance of holder material of magnetic transfer apparatus is
adjusted to 2.0 x 10°°Q - m or more, it is possible to greatly suppress the generéticn
of demagnetizing field, to obtain a magnetic field mtensity required for magnetic
transfer, and to enhance the treatment efficiency by reducing the process time,
even if the transfer magnetic field increasing time becomes abrupt. In addition,

- although there is a problem in that the holder itself is electrically charged and dusts

were attached thereon, whereby signal omission and the like were generated if the
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even if the transfer magnetic field increasing tine becones abrupt. In
addition, although there is a problemin that the hol ddart Ndvembér 2005

el ectrically charged and dusts were attached thereon, whereby signal

om ssion and the like were generated if the 16 11 Novenber 2005 specific

el ectric resistance was so high, it is also possible to solve the problem
of electrical charge by setting the specific electric resistance of hol der
material to be not nmore than 20 x 10- | n - MAccording to a further aspect
of the invention there is provided a magnetic transfer apparatus according
to any one of the preceding clains, characterized in that the specific

el ectric resPifimelectis repiancearassp dnghoft is alseipersiblecp splye st prples of plseirical o x
10_ 8 92m Acgor gbyn%ttg‘l% tﬁ@sgwﬁg 1&3R5E 'st'%fce %%l&eﬂﬁ%&k!ﬂq be B&%lolrémgno%ﬁe tin
air accumulat For an separ a |?|ty of master carrier become conpatible if

t he mean cerftershi ne  surface roughness of holder surface Ra is not |ess
than 0.1 pmand not nore than 1 gm the range of fluctuation of tip ends
of fine promi nences dycarfiag $oieffgkeriagpago! theriavantiem tgreQis pseided s mdgnetie
flatness is not. nore than 1. in the ea where the rear surface o

mast er carr 'SP HREE fc‘?ﬂr‘l’ﬁgn}%%nyh‘bl}ea‘éf? tE‘% L?Fefcﬁcgrég. ChiMg, chagacteriped ‘r‘i‘et%ﬁo Ber

surface is fQramobidrdcdtedtifbe PHREhIHN oBhid ol PE RS 108 haTDI0% 10888 | pm and

fluctuation range of tip ends of fine prom nences not nore than 0.01 pmthe
fl at ness of nmaster cacearding aanarothes especedf ahel | iheentidn Ske Ciaptaveinert ajpabir | i ty
with the slave di um can be enhanced, thereby preventing the generation

of signal orff&EriAton agd separaiding obipasterorarrien peeqies amprtbls 1§ tCepsgRI y to

have center |y ne.THFASYLE I j o : t he
i nfl ow and c?i scﬁar ge o a.ﬁ‘g&\fmsﬁ%ggﬁgﬁﬁféé?@ﬁ H%laaggglg{e)&?%rﬂ#gdl %“‘y &
unevenness afngt bé flsuudiiac ef tij bek @b finppremaahdes gn tHeasusfhde iand wtud hitn 001 aalised

by air remained in the state of close contact with the master carrier and
al | owi ng eadyd ispflatngss §rohmersythith b iy gxie apcy iheeq the rear syrface ehmayier s9EicFean

surface ro“%ﬁ?ﬁéwiﬂ?th@%lg&’sgrfécep rn, problenms will be arisen in connection
with air accunulation and separability, and if the centerline nmean surface

roughness exceeds 1 hatliéfthe i sirbict Gfo@icd Wl i6gh gradisioresf Mitdebs 1@ more
generated and cause ‘

han 1 pm and fluctuation range of tip ends of fine prominences not more than 0.01 pm the

flatness of master carrier can be secured and its close contact capability with the slave medium

can be enhanced, thereby preventing the generation of signal omission. Furthermore by

forming the surface somewhat roughly to have centerline mean surface roughness Ra in the

range of 0.1 ~ 1 ym, the inflow and discharge of air will be promoted by the space formed by

unevenness of the surface, thereby preventing the air accumulation caused by air remained in

the state of close contact with the master carrier and allowing easy separation after the close

contact. If the centerline mean surface roughness is below 0.1 pm, problems will be arisen in

connection with air accumulation and separability, and if the centerline mean surface

roughness exceeds 1 pm, local deformation of master carrier will be generated and cause

defectiveness of close contact because the surface is too rough.

BRIEF DESCRIPTION OF THE DRAWINGS
The embodiments of the present invention will be explained with reference to
the accompanying drawings, in which:
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defecti veness of close contact because the surface is too rough. BRI EF
DESCRI PTI ON OF THE DRAW NGS The enbodi nents of the pres¢nNovernibeiaons wl |
be explained with reference to the acconpanying draw ngs, in which: 17 11
Novenber 2005 Fig.1 is a perspective view of main parts showing the state
of transfer of magnetic transfer apparatus according to the present

I nvention; Fig.2 is an expl oded perspective view of a holder shown in Fig.
1; Fig.3is aplan view of nmain parts showi ng the state of transfer of

magnetic transfer ap tus rding to an.enmbodi nent . of .t he, present
invention; and Fig. 4@%%&8%%‘?% r 5<Y ?&%Rgﬁ@i%‘“@g d¥ptes 0f  ace
of magnetumfermﬁgﬁveﬁpm@fmppm@w&rmg%ﬁﬁ{)é;g{egggpﬁg?ﬁ%- pDETA' LED

DESCRI PTI ON OF THE I NVENTI ON Herein bel ow, an e resent
invention will be d&iRiiped ckplodedapierspertiye vw of a hbtdemshowavindfignby n

t howi t f t.at f . ti t ] t di t
B enbodi ment. of t he 348 PIRR VA G imatty KB SR DRoCHe] TR ALt ho
hol der suqﬂagﬁtkhpaﬂgpe}t@ba%qg h&%ordﬁ’x'ga%eai omn : .jgmm%{;%ﬁtpg l?gés}éan ?fi‘feﬂﬁgﬁc“ bed

in detail in the above and the descript her eo ed. "The
magneti ¢ @Pdnsfer apparatus 20 shown in Fig. 3 executes sinultaneous both

side transfer by inplLane recording, technique, in which netic field for

transfer is applied E&g ﬁa@n@?‘? ]ICeFHJ%%’EF‘S’/‘i“?% ‘é‘ﬁﬁ’at"&?&gld% surface of

(electro b | i des of a hol der 22
(PR RN bR SRR A0 ey

(identical to the own | tating the hol der 22
whi ch has brought master carriers into confronted close contact with upper-

and lomrﬁngéﬁé@ézlﬁéﬁﬁﬂdﬁ%%ﬁ%ﬁ%%}%ﬂBWrmt ion born in the master

carrier is

. Herein below, an embodiment of the present invention will be
described in detail. Fig. 3 is a front view of main parts showing transfer state of
- magnetic transfer apparatus according to an embodiment of the present invention.
The members installed within the holder such as the master carrier, slave medium
and the like are described in detail in the above and the description thereof will be
_‘ omitted. |

The magnetic transfer apparatus 20 shown in Fig. 3 executes
simultaneous both side transfer by inplane recording technigue, in which magnetic
field for transfer is applied by a magnetic field applying apparatus 23
(electromagnetic devices) located upper and lower sides of a holder 22 (identical to
the holder 10 shown in Fig. 1) while rotating the holder 22 which has brought
master carriers into confronted close contact with upper and lower sides of a slave
medium, whereby information born in thé master carrier is magnetically

transferred and recorded onto both sides of slave medium 2 at the same time.
The holder 22 is separated into upper and lower parts, which are
- integrally supported on the lower and upper ends of upper side and lower side
driving members 25, 25, the driving members being rotatably supported on the tip
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transferred and recorded onto both sides of slave nedium2 at the sane
‘tinme. The holder 22 is separated into upper and | ower pdniNovembec200§r e
integrally supported on the | ower and upper ends of upper side and | ower
side driving nenbers 25, 25, the driving nmenbers being rotatably supported
on the tip 18 11 Novenber 2005 ends of upper side and | ower side supporting
arns 24, 24 which are slidable in the wupper and |ower directions of the
drawi ng, respectively. The upper side and | ower side supporting arns 24,
24 are maintained on a guide rod 40 extended in the upper and |ower

di rect i ongndpobappér ddbhmd lowehedegppporting drowe4, d4rekichors siilsbladdiid on, a
vacuum sucti on passage,.is forned within the driving nenbers 25, 25 and
connect ed “PBeRlﬁBﬁE’M%@hﬁﬁcg%ﬁ phbtheptravansgestectivalyt hTbagpper sidaapdjlovet s 26,

26. Herei Q;q.t i S 4 i.de.co t Wih ot.ar s 28 of

di sc shagledeostrl]\lﬁp {}]g{n%rgrézzétl’ ?g u#? Z#Aéﬂ@éﬁed;%ggg} r,og?lg ?ﬁtﬁ’é% epper
connect edahd lewer @iléttione o Gealidablesiartat @ppelf And SvaFdfiRictidfis.and retai ned by
a separate support 30. Herein, when mag_nepi c transfer treatnent is

perforned, the hol deraddition,sa veeurradsuchionpassagenisnfeemedhwithith¢he driaing neans

28 t at | d 22 i ted t t at ed t
Toans. A SISt 2Ry 2ROt ORRTERS putyd RChol adiiees . o ural,”

nount ed omtsgijd;imgi2@§25_od 40 dianetrically to the rotary nmeans 28 for
counterbal ancing thrust force, thereby preserving stabilization of rotation
of said hol der 22Hes¢imhthegholthe22és mi slaleofonsat avith & detacpnteans 2Ba@fidiwns are

and 1ot ar §PaheaE B5oueD CIERREEsg HHor 08 O KB OS2 SUoP A h dt | ng
(e:\/gfLiOE g?@gg?? g6l ASegrifRBRIriving Moo 29! dnliGe ey R'sepSate/sutfpofCi®d-

Herein, when magnetic transfer treatment is performed, the holder 22
1s rotated in such a manner that the rotary means 28 rotates and the holder 22 is
connected to and rotated by the rotary means.

A supporting member 11, which is also disc-shaped, is rotatably
mounted on said guide rod 40 diametrically to the rotary means 28 for
counterbalancing thrust force, thereby preserving stabilization of rotation of said
holder 22.

Although the details of said slide contact portions are not shown, a
method for mounting gears on opposite sides of the holder 22 and rotary means 28
to use meshing therebetween, a method for contacting elastic bodies such as rubber

LI

and the like may be properly selected.

(Method of Test)
Herein, Examples and Comparative exafnples of holders of magnetic
transfer apparatus are illustrated, wherein the result of test will be explained which

- was obtained using various shapes, sizes, materials and the like thereof mcluded
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Herei n, Exanpl es and Conparative exanpl es of holders of magnetic transfer
apparatus are illustrated, wherein the result of test willNdembep@Eisned
whi ch was obtai ned using various shapes, sizes, materials and the like

t hereof included 19 11 Novenber 2005 within the aforenentioned ranges. The
master carriers and slave nediumused in the test and nethod for
evaluating themare as follows. (Master Carrier) In the test, a naster
carrier having a transfer pattern was used, wherein the transfer pattern
has a pit length of 0.3m a track width of 2.5minterval, a track pitch
2.6m and avignodhe afieptientibnéd 2mges. t Tiee arasterdfardérs-and®lind nedidr@sed et er

ina radial direction. manyf acturing the master carrier, a stanper
produci ng%ﬁb@‘iﬁ@m&r e@ﬁarijlﬁltlﬂgtgﬁﬁs?{f?&ﬁ@ll%wﬁagneti c layer (FeCo 30 at%
| ayer) was fornmed at substrate tenperature of 25C. Ar sputtering pressure

was 1.5 x 10-'Pa (1.08 nTorr). Input power was 2.80 WcnR . (Slave Medium

In the vacuum fi | m(bustdraCampgrpppar at us (S-50S sputtering apparatus
manuf act ured by Shi baura Mechatronics Conpany), under condition that
pressure was decr dadlRitash amagek camiegbaying-a ransfyr pattama svastusegdewhengie and

th i 3 10- 3Torr | ags_di sk was
heated {otsonnye Bala e s M el of vCuBham ke i Q2 u TP LENBheti ng o
di sc shaperack pach 2i6)6h andy:Pgrdove\ddpaofn Di t1ROAEH oFIDEK- 46R{Eh Foni@ige 25NM
thick, the magnetic flux density was 5. 7T (4500 Gauss) and the coercive

force HcsCORSr 1899k Aatial 2divectione) . In( psingéaciuring theanmalster 1¢araehoh deampes used
which is ralumn a chr.cul ar - shaped erein it Ir arity
RGN e M I NI T e e S T
Table 1, myer)was foened at slibstiatk iomSaRnPe o¥di5961 €dAP¥puttering pressure was

1.5 x 10" Pa (1.08 mTorr). Input power was 2.80 W/cm’.

(Slave Medium)

In the vacuum film sputtering apparatus (S-50S sputtering apparatus
manufactured by Shibaura Mechatronics Company), under condition that pressure
was decreased to 1.33 ><10’5Pa(10'7T0rr) at room temperature and then argon gas
was introduced to be 0.4Pa(3 x10>Torr), a glass disk was heated to 200°C to
prepare a magnetic recording medium (hard disc) having a disc shape of 3.5 inch
type in which CrTi was 60nm thick, CoCrPt was 25nm thick, the magnetic flux
density Ms was 5.7T (4500 Gauss) and the coercive force Hes was 199kA/M (2500
Oe).

(Holder) ‘
In Bxample 1, a holder was used which is formed from duralumin and
circular-shaped, wherein its circularity was 99% and its thickness was 5 mm. The

- flexural rigidity is indicated in Table 1, and the flexural rigidity can be adjusted by
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20 11 Novenber 2005 changing material to be used. In particular, it is
possi ble to use duralumn, rmagnesium all oy, stainless dllliNpvember 2008 | i ke.
Exanples 2 and 3 are identical to Exanple 1 except that the hol der

t hi ckness of Exanple 2 was set to 3 nmand the hol der thickness of Exanple
3is set to 38 mm Conparative Exanples 1 and 2 are identical to Exanple |
except that the hol der thickness of Conparative Exanple 1 is set to 2 nm
and the holder thickness of Conparative Exanple 2 is set to 45 mm
Conparative Exanple 3 is identical to Exanple | except that shape of

hol der is chaagmgdma@ermlanhr bbatisedal .In fanjealtar] iivés Possiblee tdh 1ise d@@MimERl to
Exanpl e 1 except that the larity of holder is set to 96% Corrparatlve
Exanpl e 5@@“"8&“‘9?@%@9{@“&5 P¥ an ék@é‘;he- that the material of holder is

e honPre O PRRlmpleEe B4 MeaRELA CORRERRIC | 'kbedt i P boifer °

hol der identi cal to t
dur al uni n thigkdedsast Exarapllea ixay s@tf t099 Yrdnshd He31865tHknes$ BT EkAfplé §|1§t ive

magneti c perrreablllty ereof was 0.8. Exanmple 5 is identical to Exarrp e 4
except t haft iha8 maer CampsratiugeExarmpigsrl mzsarauzdwscsalsoz’az(amﬂath vxcept

The ot or Pt g Aelde tpiSidites JPCORpEfivbdexiale B satfod Rbaae fechofder ™

per meabi | thiyk8esd)of Comparative ExdReaer! & Setitp 4980hi e%{ngaﬁtﬁe&aﬂﬁé Sipft §%§ept

that the _materjal of the holder was stainless 430 tive mag etlc
per meabi | idsptieg) to Exapnlath esceptathpt shape ofitwdden mbharcgeﬁx’m’rghmdrzﬂatemlept

por moabi | Fe b Y SFAR I Aol R ke FRaile ' 1 deE RenfoBrans of

holder is set to 96%. Comparative Example 5 is identical to Example 1 except

()

that the material of holder is changed to pure cupper.

(Relative Magnetic Permeability)

In Example 4, a holder identical to that of Example 1 was used, which
is formed from duralumin, and has circularity of 99% and thickness of 5 mm. The
relative magnetic permeability thereof was 0.8. , ,

Example 5 is identical to Example 4 except that the material of the
holder was stainless 304 (relative magnetic permeability 2.0).

Example 6 is identical to Example 4 except that the material of the
holder was stainless 316 (relative magnetic permeability 8.0).

Comparative Example 5 is identical to Example 4 except that the
material of the holder was stainless 430 (relative magnetic permeability 15)

Comparative Example 6 is identical to Example 4 except that the

material of the holder was stainless 440 (relative magnetic permeability 30)

(Specific Electric resistance)
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In Exanple 7, a holder identical to that of Exanple 1 was used, which 1is
formed fromduralumn, and has circularity of 99% and t Hil Navesbeo2006 nm
The specific electric resistance thereof was 3.4 x 10-8 S2 m Exanple 8
is identical to Exanple 4 except that the material of the holder was
chronme (specific electric resistance is 18 x 10.8 S2 m. Conparative
Exanple 7 is identical to Exanple 4 except that the material of the hol der
was cupper (specific electric resistance is 1.7 x 10-8 S2 n). Conparative
Exanple 8 is identical to Exanple 4 except that the material of the hol der

was zirconi um (spedhfBxanglledt s holdedd&itinat e tifat 3% Pxadpld 10vad usddVoassl ement
of Def ect i,v&l y Transferred Positions) The sl ave nedi uns undergonée magnetic

transfer We gViEpgialypningand has gireulasin ef PB%dene thigkness ©f uminoriThe
Si Kk -PL- i H - Chem -4 )t ti , d i it
E)nlt gn?Le'eé?eg\I/@E %gﬁﬁﬁe%}éé%gt %ﬁ?“’ﬁ?‘ﬂ?ﬁﬁgl %ﬁo glﬁ'o‘)“de\elgl o:oggssi g:lglogl \r/]vgrle

visual | y observed. Hanijle § BNidlenfiBilS® PRaMPf 268%epi that 1RS rﬁyt@ﬁgﬁbf%@?
excellent (), if signal omi ssion was seen'in 1 to ? pl aces, and I si gnal
oni ssi on hekles a@s chrome tspeeifimeleciricaesistarice ind8 xelGif Ghte. as bad (x). The
results are shown iy Table 1, Tabl.e 2.and Table 3 Met hqd for Eyal yating
the Quality of Si g%%arﬂ‘ée %H&?lgrféﬂ ideqfrcal stooﬁxélﬁﬁies a@’éc%cﬁ\{’ﬁ re
eval uat edmiyerift@fthe Rbldenwapea EQNicTBASHE ! r ¢ cgopyer si on
property (SS-60 pr oeduced by K)b/gédlt)@%enslﬁi Systéérrkg%ogi.l&lc_%sdﬁ?%g!ﬁegga@ﬁé head
was a MR head wi t hCompsaativehExdmple fis Ad@tal dor Baainpleadkexdeght Ithaf tHe 2m  a

wite hea ap,of. 0. nd a wite track width of 1.8m The read-out
si gnal wa a%rr@é] &8 ﬁ@?ﬁﬁﬁd@%ﬁ Wc%lu’é"pé@{a? 16 SlRSIEACEISEIGe df Pex Zﬂ’c% N
between tgg peak intensity C of the first 22 signal and narrow band noise N

was neasured. Recordation and reproduction were also perfornmed using the
sane head in -a conventional nethod. The

(Measurement of Defectively Transferred Positions)

The slave mediums undergone magnetib transfer were developed by
diluting a magpetic developing solution (Sigmarker Q produced by Sigma Hi-
Chemical Inc.) ten times, dropping it onto the slave mediums, and then drying it,
and developed signals were visually observed. If no signal omission was seen, it
was evaluated as excellent ( ), if signal omission was seenin 1 to 5 places, and if
signal omission was seen in six or more places, it was evaluated as bad (x). The
results are shown in Table 1, Table 2 and Table 3. |

(Method for Evaluating the Quality of Signals)

The transferred signals of the slave medium were evaluated by means
of an apparatus for measuring electromagnet conversion property (SS-60 produced
by Kyodo Denshi System Co. Ltd.). Used as a head was a MR head with a read
head gap of 0.29um, a read track width of 1.2um, a write head gap of 0.5um and a

- write track width of 1.8um. The read-out signal was frequency-divided by a
‘spectrum-analyzer and difference C/N between the peak intensity C of the first
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cal cul ated C N val ue was regarded as 0dB and eval uation was perfornmed with

the relative value (AC/N). If reproduction C N val ue wag Nd¥ed&&r Zoo5n0r €,

it was evaluated as excellent ( ), and if it was less than -0.3dB, it was

eval uated as bad (x). The results are shown in Table 1 and Table 2. (Table
1) Thi cknessFl exural of

Hol der Ri gi di t ySi gnal Eval uati onSi gnal Eval uati onSynt heti c

nm) n2) Om ssi onQual i t yEval uati on Exanpl e 150. 7400-0. 100 Exam |l e

230. 16000. 100 Exanpl e 31520. 1100- 0. 200 Conpar ative Exanpl e 120.0512X-0. 20X
Conpar at i \segriak zamd| warPehd Sddhdd 563e ONOXXs Gnensaral i \Rechxdutivne add Gedrbdadtith 4 XX

Conpar ative Ex | e 450. 74" 18X-0.30X 23 11 Novenber 2005 (Tahle 2)
Rel ati ve Wﬁﬁeagg E‘F‘gﬁ’%%ﬁ)iqsi“%%/ég n%'im@:j@ﬁ t PEvalcqavewsirnal xaethodso. Bhe 10

Exanpl e S29Ru1dR@TNevdifis whs regarded as 0dB and evaluation was performed with the
relative value (AC/N). If reproduction C/N value was —0.3dB or more, it was
evaluated as excellent ( ), and if it was less than —0.3dB, it was evaluated as bad
(x). The resuits are shown in Table 1 and Table 2.

(Table 1)

Thickness Flexural Sienal Sienal Svntheti
of Holder Rigidity On:gna Evaluation 1g111-a Evaluation B yl; eflc
(mm) 4N ) ission Quality valuation
Example i 5 0.74 0 0 -0.1 8]
Example 2 3 0.16 0 8] 0.1
Example 3 15 20.11 ¢ 0 0.2
Comparative
Example 1 2 0.05 12 X 0.2 0 X
Comparative
Example 2 45 542.95 0 0 -0.9 X X
Comparative | - .
Exa.mple 3 5 0.74 39 X 0.4 X ’ X
Comparative
Example 4 b] 0.74 ‘18 X -0.3 O X

23



S e R e e s s+ - . . o6
-0.1 Conparative- Exanple 515-0.4x ra C ornparative iv Z E le 30-0-
gj ~Tpl emG) (Table 3) Relative Magnetic tic SignalSignal $yMNovetnber Fgisat i ve a

i 7 Perneability Om ssionEval uati onQualityEval uati onEval uati on Perrne b ;
Exam |l e 70.800-0.10 C

(Table 2)
Relative Magnetic . . .
Permeability Signal Quality { Evaluation
Example 4 0.8 0.1 0
Example 5 2 0 O
Example 6 8 -0.1 8]
Comparative
Example 5 15 04 X
Comparative
Example 6 30 06 X
(Table 3)
Relative Magnetic Signal . Sipnal . Synthetic
Permeability Omission Evaluation Quality Evaluation Evaluation
Example 7 0.8 -0 O -0.1 0] 0
Example 8 2 0 0 0.1 0 0
Comparative
15 0 O -0.4 X X
Example 7
Comparative
30 2 X -0.1 0 X
Example 8 :

24



Exam | e 82000.100 Cornpara tive j E am1 1500-0.4xx xam le 7

Conpar ative 302x-0.10x 24 11 Novenber 2005 C ai n8 A magneNogetnberiosr
apparatus for executing magnetic transfer by applying transfer
magnetic-field after a master carrier bearing transfer information and a
slave nediumto be transferred are brought into confronted cl ose contact
and received within a holder, characterized in that said holder has a
substantially circular shape and i nCﬁ’aEHntsi cular, the circularity of hol der
is not less than 98% in that the flexural rigidity = Ed3/12 determ ned by
Young's nodulus E and thickness d of the holder is in the range of 0.1-30
KNn2 when the width of close contact area between the slave nedi um and
mast er darri & magnefds frapsfengpriaraty fanekecuting msagnetie tranafer byalpplyingkness of

t he hold [ | .h d t t.h 15 2. A na ti
transter appitiss MRESliE Rkt HEPRA BeNeE calits DSRTES FEBRrcf MipHaFiohand s
[ ﬁ;ﬁt ' \{8 MRIRRLE MmARHARE e tahstQied B2 BIBLER! it QinfPdte PRIsERbntad: 3§ MO e

received within a holder, characterized in that said holder has a substantially
circular shape and in particular, the circularity of holder is not less than 98%,
in that the flexural rigidity = Ed*/12 determined by Young’s modulus E and
thickness d of the hblder is in the range of 0.1~30 kN-m” when the width of close
contact area between the slave medium and master carrier is defined as 1m, and
in that the practical thickness of the holder is not less than 3 mm and not more

than 15 mm.

2. A magnetic transfer apparatus according to claim 1, characterized in that the
relative magnetic permability p of the material of said holder is not more than
10.

3. A magnetic transfer apparatus according to claim 1, characterized in that the

surface of said holder is treated with surface hardening treatment.

4. A magnetic transfer apparatus according to claim 1, characterized in that said
holder is rotated by means of a rotary means which is in sliding contact with

the outer circumference of said holder.

5. A magnetic transfer apparatus according to claim 4, characterized in that said -
rotary means is a disc-shaped one and a slide contact portion between said
rotary means and said holder which is slide-contacting with said rotary means

is meshing structure of gears or frictional contact structure of elastic members.
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3. A magnetic transfer apparatus according to claim1l, characterized in
that the surface of said holder is treated w th surfacei Navaleberr2905
treatnment. 4. A magnetic transfer apparatus according to claiml,
characterized in that said holder is rotated by nmeans of a rotary neans
which is in sliding contact with the outer circunference of said hol der.
5. A magnetic transfer apparatus according to claim 4, characteri zed in

that said raqtar ortlon
bet weenSsai a P i Shishas BORR 0D therbs ot BRes BB IRRG Wi T
said rotary BR@@6teriz&d et B a&ﬁdr?ﬁbﬂ kerfite PR holdet in id ﬁ'@@lwﬂé%lﬁ act
structure of elastic nenbers. Novenber 2005 6. A magnetic transfer

appar at us acutww dinfgee contagts dhehalider has @C@umlmegneamlmghne:sba&aamtdcsszed in
that an adsor surf ce of said hold in th ea where.a fJe r surface
cont act st he Hor (b ik aad 5S4 Bies Ban i Bhetees o dReGamanmstin wnds SHiinen 0 1
gm and not &Jt“?l] chpat fine
prom nencesniaf gﬂgbl?g]flggeésﬁgsfg%% '}%gpg(frefﬂl\ %Bgilngm afr];'laé Fﬁten%gggtlﬁbtetss i s not
more thanm 1 giore thanA pagnetic transfer apparatus according to any one of
the preceding clainms, characterized in that the specific electric

‘resistance of the material of said holder is not less than 2.0 x 10-8 S2m
26

)

7. A magnetic transfer apparatus according to any one of the preceding claims,
characterized in that the specific electric resistance of the material of said

holder is not less than 2.0 x 107° Q-m.
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