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*c~2* The present invention relates to a magnetic transfer ﬁgpar atus for
executing magnetic transfer froma master carrier bearing i‘nhfiarmation to a
sl ave medi um BACKGROUND OF THE | NVENTI ON I n general, as anount of

of mmss storage to record a |arge quantity of information as Wﬂmﬂlllmuﬂllﬂlmmﬂllﬁil!
Fead out necessary part MARNELC TIARRFRE ARRAR ARER e 0 " such o
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space in so-cal pre-format. The nagnetic head 1s allowed to accurately
run over mediumacks by readi ng these pre-format signals and correcting its
own position. Recently, the preformat is formed by recording discs one by
one or tracks thereof one by one using an exclusive servo witer. However,
because SBQ\[CK@@MNEVUFTHE BNVENTEXREnsi ve and the formation of

pre-format is tinme-consumn this process occupies a large part of

manuf act uri ng cost akd gener: " desameuntt of riaflororatios is dhcryeasets s . mpvgenetichi | e,
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transfer ascesuthas cam ami‘ eut Itﬂcessanmpaﬁtwm qoshqrbtlmec oAs an msamp&@of such
information (for e slservo 'H i or n a_mas rrler
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medi uminto cl ose contact unitormforce or wthout any gap. That is,
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whi ch d d d
Franator 1 ot gonciik BREREH: Sehd 3F 3lISed hl AonBr ARt ties the JPRRE by
Tegneti ¢ feRlRfThbiOprel foffih! SHpheR zﬁ'ﬂtdbrié%ﬁng i@\RvATBOkitEh. FRRERDY, the pre-

deteriorating the quality of "signal, and iT the recorded signa s are t he
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Meanwhile, it has been proposed to realize the mass storage by a
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magnetic transfer method, not by recording tracks one by one in pre-format. For



perspective view of main parts showing the transfer state of a magnetic
transfer apparatus according to an enbodi nent of the present invention.
Fig. 2is an 2 expl oded perspective view of a holder. The magnetic
transfer apparatus 1 shown in Figs. 1 and 2 executes sinmultaneous transfer
of both sides by inplane recording technique, in which magnetic field for
transfer is applied by nmagnetic field applying apparatus 5 (el ectromagnetic
devi ces) | ocated upper and | ower sides of a holder 10 which brought mnaster
carriers 3 ' t : 1 1.0 tom.sides of
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t he mast erPatent iPaiblicatior NoRIsIRIG3c B8 3623, riadi$0-240544, deil 0-269568 cetont Thigot h
sides of slave nedium?2 at the sane_tine. Herein, the expression
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for transferring information such as a servo signal onto the upper.
recor di ng uekosae econtact | wite eashi other,, whereneeceiding sanshe caacuted statidally

I i de.,hol d 8 i ith.a | i d i f
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hol der) 9 prOV|ded W t per side adsorption nmenber 7 (whic as a
const r uct itome seededfarithe hecordingris siede sbattor pti on nenber 6) for adsorbing

and hol ding said | ower si.de naster dium.3 to correct the flatness
ther eof , wheroi n t he TRt tocmroup dhe, ApaLiy i dransikr 18 saj maghete ranster,

conpr essi vely/a ﬁﬂ%@ﬁ&rﬁ%ﬂ&?&@eto%ﬂgif%%ﬁ Barrich Gh8 l&l’adéﬁh@@ihﬂ?hft@ g1dgever
side master carrier 3 and | ower side master carrier 4 into confronted close
cont act wicontdnsthy wniférme fercefort Wethettbamy api uhat isTileers| wilkbepdoblem® inhown
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adsor pt i oreligihiey willbe lopeeed.si de adsor pti on nenber 7 on the ot her surface.

In order to increase the close contggt capabi lLi.ty desired, the |l ower
ot a?“i?e‘élg

side master carrier FHAdMFAREEMENY this, roblegy, i heqmyepiers ihayen o) es
formed thr he, f I i h f1 41 i4h : e the
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adsor pti OofEPSFit dnd SlabOEHT iRl S5t APt Akiris Bf Shitembger eapRACI NO
to that of the naster carrier 3, and Its surface I's forned as an adsor pti on
surface 6dasieeh ehlardidedi shed i n a pl aneness having centerline nean
roughness Ra in the range of apout Q ,1.~.1.0 pm In the adsqrption_surface
6a, about 25 ~ 100 sud¥ vt Balaseabed paitised T&PF%/“E’E‘;@*?I J 2Benalie diiret or s
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o-and sucked by a

connect ed *t acuum purp via a adsorption p&ssage way

ext ended fapparatie abosditgy @6 dnoesibodirdentads ¢hetpresenteinbentiéh.t oFigh@ tukai de
of | ower side press-contact nenber 8, and vacuum adsorbs the rear surface
of master carrier 3 closely contacted onto the adsorption surface 6a to
correct the flatness of master Garner 3,to conformto the adsorption
surface 6a. The | ower side press-contact nenber 8 and upper side
press-contact 4




menber 9 are di sc-shaped and one or both of themis set to be axially

novabl e and perforns opening/closing action by an opening/cl osi ng nechani sm
not shown (pressing nechani sm | ocking nmechanismand the |ike) to be
press-contacted with each other in a predeterm ned pressure. They have

fl ange parts 8a and 9a at the outer circunferences, so that at the tinme of
closing action, the flange parts 8a and 9a will contacts with each ot her,
thereby nmaintaining the internal parts in the close contact state. The

center of I - er 8 is provided with a pin 8b for
engagi ng. wéﬁﬁpﬁgbggﬁgétﬁigﬁgpéfghﬁg&% of slave nmenber 2 to perform
posi tioning. In addi tThe mdghetic areisle parites $-shoRai FIgRMemdd? arecuteper

si de press-contact nenber are connected to a rotary nmechani sm (not shown)
and r ot at agimultaneoes transtari ebrbotisaideshbydmplae esenrdings techgigue, dnt wmelf er

f I |ity,.of.sl di 2 _by. I id t [ 3
and upper SBEYHE LGN 1ok, TREER i ndlien 5y HRORISHE Reld GREDGE doPRERTRrS
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surfaces 6 r side orption nmber 6 and upper side adsorption
menber 7, brosighherastergaen¢ns\eand deintt edmfeonted el@sencdngadievitly tepl and bettony
vacuum And,, the sl ave dium 2, which has. previously. undergone ipitial
magnet | zat F6E OF & LY e el Forfing 1he SBLARE At sabatinipdntien BppLit oi de
Pr esscont ot (FEREEardieh Rn v RaeSL AR FRRIGAR] 864 rORIE] ofiibeoGHA 6f o
and then closing operation I's p&rfor y approaching the upper side

pr ess- cont flave maediam 2 atdhé osame sime pHessinc drd @xprevsivne f‘cénfranted i ¢lgsé he
master carriers,3 and to close contact opto both faces of sl ave

. 4 i su
medi um 2. @R AREICates gL ﬁ’él(jI?éF centacktgte9y, aymggstatﬁpwﬁtaasers sgpall gap.
approached to upper I S f@(ﬁﬁﬁr- ol y j.n p and
| oner nmagnetic fiel dag%%|1§‘II§I8r aI)tIpara sl Igr 1 Igr %Iigelr’ﬂ?%? gﬁ%ﬂ?hg 16t
transfer itm:[mnslﬂamhigoimf@xlfnlmitimeSucsh;c akea mbd @égmzirdﬁtﬁltlée?»lm mpmehh ing isukgacrmsf er
carrier 4 is magnetically transferred and recorded onto the recording 5
surfaces oflags wéltn@c%,amuppebyldggpagt%@arpﬁaﬁsfprerra%fsﬁmg nipreae§uGeEhs of
t he magnet| i el p. i r . i I . i 1.0Q.:
otated 1hSPE HEnEPGI 08 GRAP Bldftpe Wiadk ESLANE idiphloy 8 185D Rge
appar at us pretstomppt senther {ldwe sid@boRrier k8 fprevided wiithh adosiee sidepgizeiptior | el d
conprises rin -shaPed head el ectromagnet,aél ocat ed upper and | ower sides of

the sl ave WEMbEMoRIonHKispENAg @ndrhlding,saigh dawer isler mastar Madiumodnte CoEECh
core havi [S) j r. adi i j lqave
o um s s TAEsERREC A0 nBEETHG BreosfbdnbAdthBtr AiobSF MAhAer PYE
appar at us prppidedswithamsigper sidmaddozpioe nterglesreT @ivhithi last heosarnmtionrsaaid on
paral | el to,thhtf1 track direction fromthe upper ans_ | ower _si des. I_({ is

possi bl e tWithrthgdgwer wederadsasption anemben fhitgy adsabpg: ard hoklipg spid owele one
side of t \. i ngd. L] i j . ic
devi ces eﬁ%%ﬁsﬁer{@gﬂﬁﬁ stI Eérgé(gtr@iﬁérﬂéﬁoﬁgmﬁfgﬁ%&lﬁﬁé@gﬁ% 5r%.gIIéum
Furt her norand iptessscon@sct i inembleps rapé adongrebdiyelyoventabied magied icenfered dtate,

appl yi ng aﬁpar atus 5. In the case of %grpendl cul ar_recordi ng, )

el ect r omaghetebydbringing the Jowen gida masteri Gagtien frandelawsioside masten eargieed i n

t he upper ; i . Vv [ JAE nd mast er
carrier 3 lgIrIgCIﬁr%ﬁfgfaF?(gﬁ%ﬁlg%&@?g?g{ds%ﬁagggaggI&eﬁa?%ﬂeﬁgﬁ%g?ti cal
direction. Wen partiEid laepnyddigmmagskéwn ifn ehel, diabvingaignet flexibleamiidcer i s
executed over the entire surface b‘%{ noving the haolder 10 qf slave nmedium 2

and mast ercodgistingrofa discishapedpgrordingrmeadigm 22 ygthp hgbt2 fixed gpdtsecenigioct |

t he master rrhers. 3.and 4 sorbed b . ont rRt|
surfaces &a?gd%gt?Pow%é?Wéa@egB%i%ﬁm %P ﬁﬁ%%%gﬁﬁlﬁgs@rﬁggg S@i&fegew& when
the mast ermg@ddticelagerd dithedbdth Subla@edf a diNcoshabed ®asowhacH isvfored From et h
surfaces of Slave medium 2, whereby it is possible to correct and enhance
the flatness of the master carriers. Because the slave nedium2 is
conpressively contacted and brought into3 cl ose contact with the upper and

| ower side flat master carriers 3 and 4-as if it is sandw ched between
them it is 6 possible to bring the slave nedium 2 and the naster
carriers 3 and 4 into close contact wth each other evenly all over the
entire surfaces w thout producing any gap between themand to transfer and
record nmagnetized patterns accurately corresponding to the uneven pattern
formed in the master carriers 3 and 4 onto the recording surfaces of slave
medi um 2. Furthernore, because the master carriers 3 and 4 are corrected to
be flat prior to being in close contact with the slave nmedium 2, the naster
carriers 3 and 4 will not be deforned, no friction will be produced between
the slave nedium 2 and the master carriers, whereby no damage wll be




bel ow i n detail, when the vacuum net hod was used as a nethod for applying

cl ose contact force, although force was uniformy applied all over the

hol der and thus the force of hol der was bal anced in the regi on where the
master carriers and slave nmedium were arranged, it was found that
deformati on of the holder is generated in 7 the regi on where the master
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 cl osel flexibé polyethyléri-tegsiiighalhtd iRl tRdile). This'slBfemadihint Atiyshay daf@di um
and the close contact force was reduced between the central parts thereof,
and thus s@i€i ng between the master carrier and the slave nedi um was

i d d inferiogid.t f si |t f .ated. . Th t
nereased and | ot et ok ol Sl RS SRRSO R SrBRFIARE
mnd. The ehiect a9fa 8RE &I &3QNAS 'sﬁ%ﬁ):\m&fehﬁ ehéh ][Ufotl‘lb%aﬁef”%gﬂférb ‘ha%aé‘]?f er

appar atus whi ch can prevent I nferi y of transfer, such as omssion o

si gnal s, atrdnsfehamfoematien-dpeating \suoface farméd byeal friegmadvenbyattarn rogi thy ohe
master carrier and, sl ave iuminto clqse,confact with each other wth

ins T or m £ oA radierin IATPRIIT andid P8 thp e bhids SE50wbo8 THelber ¢
transfer i i : her a i ght
nto conf r SNFARPS S 4GpRn FEhBlr 530 I oBELaRIRCE R (TRE WkBrGetTRO T |
af or ement i cloeel cortacs capabikityhad devirell) the toveapiide dnastérhcdrrian 3f 2rd opgraide

field by the magnetic field applying, apparatus 5. Therefore, there was a
probl em i nCAHEE %n@ﬁe Rfﬁwledhwﬂﬁr h@kSitﬁp@Pﬁﬁﬁmm thet frant gbreas yelagas ¢ er

Garner 3 apd.uBRer, .Si i : ical nd
recorded onto the arlzdcs(%{?o I’ng e?é}ﬁ%@féé&éfﬁst“@g@é msgl Efr%ggahét}%ﬁégpg%ﬁ{ ﬂ@ﬁﬁgl der
10 itsel f peramunicnté iwithd tiibepdsodption tivlest @ thet adsopdtiorl meswbats Hoawtk 7 tbObe s
magneti zed, there were, sonme cases in which magnefic field for transfer was
nhal ed i niescriednép d@h@leemééﬁﬁwﬁgﬁemnf De| tnteiace pahusedr thelosely
deficient, ' ality was deteriorated. Driving neans for rotating
t he holderc@@ggéhgggé% ral in the aforenentioned neans. However, as shown
inFig. 1, it was difTheWwer sideerlsbeptivrspretberd (amd litkwidgeotheheppir i sided
means for rotating said holder 10, due to the nmagnetic field applyin

appar at us &isoxptirt megrbes 3 dnfrrmes i & disq shapuhpvingiacHze §01868P0Hdln§sWé%ﬁt and

the |ike. €, .8 if it S§l egu e.for
natal | at i Ohohe RERRET casfiEF b iod s e "B Rl K L GO B RRE oo
and probl egmoyily fiaished in aplane¥sohaving Vearaline medrisaphhdss Reaindht ignge ke
when the af orenentioned neans was adopted as a general nass production
appar at us, 0L Pgh~ -0 W& be adopted as an experinental apparatus or not.
Furt hernore, because et j.el.d t pan S_af i.eak: ' | der
10 by the magnetic fi@?ﬁﬂ%%%§¥iﬁghd%%§¥§t§§ gﬂ@@: e aﬁgigﬁgﬁlfg%%%gﬁggns,
there wer esxﬂﬂtmtimlgbémicspetnbd} digpeteed R whidhhdomaberekeéedfaboli 2 hahder
10, it was inpossible to obtain sufficient magnetic field intensity, and
occasi onal Although got shewnothese alas are connected 4p andrsucked bivet Vasius DUBH:r

"ocor ded ot eHsStPERh HaSwikeORy R, FEHLRIC A of 108, SidePthilion ,
required |megiber |6 toetheesugider o Sover si8@preasiditact friephtsbri 8, and! vadunhen

signals are_ recorded in the slave nedium _In order to enhance the .
pr ocessi ngadsprhscthsniepr surfaegyatmaster eassieed, clpsely soatacied ppt the adserntion t he

processi ng_Ll in in etd ¢ _fJiel i e | O LV
However, \?\ﬁ%k&?h@%’r @@{c@ﬁhgq}q%gvgsﬁgﬁﬁgftc grnrgegpj ¥¢1g§%ﬁ€§r® tshgrréé&g@s%osp t hat
t he qual i tgurffceagnal s recorded in the slave nediumafter transfer was not
reached to a | evel obtained when the nmagnetic transfer was_executed in a
normal sweep vel oci t yTheAfowear sideapress-egntasbmenthes foanshappdrtsidespresoootachat

if the processing tine is shortened, the transfer magnetic field increasing
ti me becones abrupt, and thus denagnetizing field is generated in the

hol der formed froma nmaterial of |ow elegtric resistance and it is

i npossible to obtain sufficient magnetic field intensity in the closely
contacted surfaces of master carrier and slave nedium The present
invention is conceived in consideration of the aforenentioned problens. The
obj ect of the present invention is to secure the signal quality of transfer
signal by defining the specific electric resistance or/and 9 the relative
magnetic perneability of holder for retaining the master carrier and the

sl ave nedi um and applying transfer magnetic field to execute nagnetic
transfer.
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In the aforenmenti oned magnetic transfer apparatus, the inventors al so
reviewed to acconplish cl ose contact between the master carriers and sl ave
medi um by enhanci ng pl aneness and fl at ness of adsorption surfaces of

hol ders in the area that they were contacted with the rear surfaces of
master carriers in the upper and | ower hol ders, causing the master carriers
to be adsorbed on the basis of those surfaces, and enhancing the fl atness
of master carriers thenselves. However, when the adsorption surface was
formed in Hemiber PSS skdpédf dndl 6iRS6r both O ¢hetds Setto B Sfally nidvabledarid
remai ned between the adsorption surface and the rear surface of nmaster
carri ers wpetforms mpeningiclosingr geftbri dyaan vopenmg/dloaing mechhnisof motreshosmn i s
generated in the master. carriers. | articylar,. if the nunber  of .
aoor ot | on (hGPUSE MEchabisE darE sechelih afd i ik PE sresStinirrd with o
not forned ' Is a\“;\g&%lrﬁ'ﬁ i Si I i f
the air acgﬁanﬁpg{e?(%% sunot g%ér?g?ltaet%%lg,@' tjf?gerygﬁ @nﬁ%ﬂgﬂ ?Bglltg(r%ql %\Iidgﬂaéta et e
mast er car puter ciwumfadnoed)ad that at thb ¢imel 96 cdsimn astio, he flange IpattsBachmub e

contact between flat surface d the renoval . of ster carriers_frqomthe
adsor pti onbgmﬂ Fopdadty Wit eag ifﬁﬁ?r, theselan gravgaitpg interRal pas uthe close

deformati o er i I i | fsoﬂ% A
consi der at ?8@8@? %’e E@%&%ﬂgg{l ﬂ)one sgé}%gfég%é:bﬂf?%gh%egljﬁ%ég? of tﬁlied/pr estgn%
i nvention pin 8b for engaping witdpthet centdrriavis io€hubpmoéislaveadeamber2tto peprfoance

the quality aof transter sjgnals, .in such a way that the flatness of npaster
carriers iBOsHigRINge Headduions dhelewensige pess-aeriashumenibes &and dppen of

renoval , t | .pr.ovi | ase. ¢ t, C TH N Jee V,
red um ancDeepleRREPE: S AR R R MBI R R Al SR ! one
aspect of tdigtablyeddvén imugRbhoON, there is provided a magnetic transfer
apparatus for executing ma(gneti c transfer by ,apa_l yi hg transfer netic

ma
field after a master 2&ifrhaidenddraxggutes dnagnstic warsfenfona nlveplity g%aﬁ}%ve

Fecei ved vt A2l GEPaMEoNeR HElsimdibi iRl 3 Bl Tlhot BEE iR GhriEFS,
subst ant i ahgreih Tisilgthe aper doe mdstdradactienid and piRr Gidechiaster oiirridr hateler
is not less than 98 % in that the flexural rigidity = Ed3/ 12 determ ned

by Young' scentereduen ithe adsemptionnaitacgs $r ehdower side adsorpfiamangmabeie6nd. 130

mstor car P PE AL BRATRR 2 bof R BRI BB RHR B,
t he hol derpéinghdsorbRdDby Veugr."m and not nore than 40 mm As apparent from

t he af orementioned anal'ysis of close contact node, because |ocal and .
symretrical om ssi on Andsthgnslave waedinend, sthich has pseviensly omdergone iitishape

desi gni ng’ PRETRBAToR s Cirert it R $hE Bpeid GalE R nRRERE p i dt press-
oni ssi on oforth&NALMmbORS fl lovat Wide fresBicoatict nnbdied ard sepadtetlyamd theal der

to 98 % or nore, the om ssion_of signals was nore | argely reduced. In order
to reduce ¢lesingniopsrationois qegfoameds byt approgehing fhe juppee fide dereswcerfBshce

enhance. t nreibeh 9rARef bidiRSHSnehbrndhoBe 870 Big B0 frasfhrdaifirs and
hi gh Young sinf® d)bdés cbnfabel onfo iButh eaffacedeoft BlavsneRdiin oI, SThefsafes: the

Herein, as a result of evaluation of signal om ssion using material and

t hi ckness megpetiafieldeapplyingeapparaius fiatk approachedtn upperaned lower isarfacesofm

t he def or ngt.i,on S increased and it, was difficulf t.o obt.ain iferm

cl ose cont %lfle}bémeﬁmtv e eog}g?es; a@(ﬁln]toé{"cﬁr éﬂa%rlﬁ%fca’ﬁ%lg aéfplfmgtaé)%ageﬁw Se?r and
sl ave nedi g@hof@dier(lahi the trahsfeb flfofivigbon BRlowesi a0 histerRafridt Thdd upfer

i ncreased, the nore deformation will be decreased, om ssion of signals wll
be reducedsidednaster carsier dyisamagnefivally transferved end ancerded lamtethe re¢ardings
found that if the thickness of holder is designed to exceed 15 mm the
quality of signals is degraded although 11 om ssion of signal is not
substantially occurred. As a result of an anal ysis perforned using

t hi ckness of hol der as a paraneter, it has been found that depending on the
t hi ckness of hol der, distribution of magnetic field applied fromthe
magnetic field applying apparatus (el ectronagnets) to the holder is

i ncreased and magnetic transfer level is decreased. Accordingly, it was
possi ble to achieve uniformty in close contact and magnetic field
distribution by setting the holder thickness to be not |less than 3 nm and
not nore than 15 mm Al so, val ues obtained by neasuring with vibration | ead
techni que are used as said Young's nodul us. A sanple of strap shape with a
|l ength L of 50 mmand a thickness d is cut froma raw material of hol der
and anchored at one end thereof. Vibration is applied to the sanple and

o o o . o o - ..




pis density and a is a constant (1.875). By substitution of Young's
nodul us E, wdth of sanple b, thickness of sanple d for the equation of
flexural rigidity=Ebd3/ 12, the value of flexural rigidity is obtained. The
present invention determ nes the optinmumrange of flexural rigidity
obtained at the tine when the wwdth of sanple is defined as 1 m According
to anot her aspect of the present invention, there is provided a nmagnetic
transfer apparatus for executing magnetic transfer by applying transfer
magnetic fj| f ¥y ! ! i } a

sl ave nedi Eﬁrﬁlf?%e%b(seieglﬁg%s erlﬁgldgg{ eh@lgugﬁtr%%%ﬁ%gﬂaﬁ%rﬂe&ﬁé{%&%ﬁggﬁ;&gect
and recei vathgnetitifieldhapypllyter appdratua St while @ holdeh &0 i$ being ebtated/e magneti c
perneability of material of said_hol der is né)_t m)ﬁge t han 10, pireferably not
more than 5. 12 | n Hhitheceass of napkmeerecardipe, Hoe qmagneticdicld; applving

FFom et al Rt & X MORRR SRR hibActicl ST e P R SEREL | |
vi ew of i ngombriked riﬁgaghape@fmaa RIgBtRIMPhetsSlorhiddeaspet! dndylowsd didlés bf K are
suitable. According to another aspect of the present invention, there is

provi ded aslasgmaediam;2,ambérein eanhoofathehend clastromagnets cnmaprisesa earahevang by

ot b1 of SAR Rl 864 Exchifer i Bl Faci hicFlon ‘G S K pRERIm L phd i
conf r ont edwehadars@i 8 ciredah®aal MASn¥d HEl applpindeippacitas aspless @atkten

that the surface of said hol der is treated with surface hardeni ng

t r eat ment . nBgoktie field generates wethierrgmer diseationt paraliektsl the track dgiremdioanonhat a
part of supface of said hol.der forns granul ar detached materjpals or, .

Gener at es. s GoRst BEABKESOEL, 01 BofitR o e TnPRe L Bl affying

hol der is Wﬁﬁk'&’oﬁl@ri&'ﬁﬁefdﬂ@ié& WitheI§1a06 ndddif Afbitak ?@ﬁsibmooﬁi‘dvfdea
non-magnetic material.” Therefore, if the holder is formed from al'um num

al um t e trpemmnanent magnetie devices githepinetherbaghl sidestdrdnghe oae sidesoithei staye
treatment. |f..the | der is formed frqm stain).es hard ¢hrom um.pl atjng

{r eat ment . MEGHUR o R REEmaGTorettiS oSS rBq TRAGTANRL o Fh SRt Bt ne
like are p ernore, it may be preferable to deposit DLC

(di anond-lla@?g{g%?na?ﬁ??pm on the surface. The treatnent condition may be
properly sel ected i n bxthercdse of peipehdichtar gecandimg, 2iectrohmgneatsi orgpermantnt der

diti f t I dt ' . A di t h t
of e pr cBERSRHVBAEE SRITCtaRLPIE afs Frlicoh e GRBF end QR e Sied ot B s
for execut hoidefPOREsIave théd ¥ nRRraRder S 3RS hienEPEARLE g%fl%lg{e‘geﬁf& er a

master carrier bearing transfer information and a slave nedi Ur
transf er r eapplicel I dbg terficdlodivectioront When| partially rppdyingnohageetid fdidwiltehi n a

Teans. whi OHAEESGH UGRSIST tty COHHER OV L6 Ertireuricecy Buies Brohoidef dheot’
hol der. 13gjavd theldtif XAREMaSHIER MRS PSr GRiHagRiRIfelgeans i s a di sc-shaped

one. If said holder has a disc shape, the holder and the rotary neans
rotate with slide conAecdrdirgndoithesahiovehadpdet, thasmasterataariers| drashdpare i t

i f t t of the hold i nt di h t hat

be + ot at echbspred B VagiRcentithh AsaBiigh svitises AE SORgRAR Tembersdy aad 7y

slide Cont@fshir%f'ﬂﬁmeﬁ'g, &ggé&my, WheD 8 fadfer CarGbrsON 3hd &P Bt Bloupht Yfio!" €
er rubbe d. In add I n the

of elastic ne S such r 1s enployed. addition

di anetri c cdosecontant vfith1®e wdthssairticeovfislavesnedium 2, whepabyf ¢ risipbssible to
provi de supportin ans for_ countefbal ancing the fgrce in a thrust.,.

i roct | on. Catrdss anfemhance IeRFam of BeanestonCartiers, BGRse i salh Feivmo
poi nts angular, . : i : ai d
otary moond CREFTERFY dontdcled Bt Mol Eht 0 AbonE R MM el IrRe <

i s provi deldweernside €at tdstancdreiersap madad as if or isesandwtichgl betgreehithemy anisft er
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 vwéhin a hol der, characterized in
that the specific electric resistance of material of said holder is not

| ess than 2.0 x 10-8S2 mand not nore than 20 x 10~8SZ ~ m For exanpl e,
in the enbodi nent shown in Figs. 1 and 2, the electric resistances of |ower
si de press-contact nenber 8 and upper side press-contact menber 9 including
the | ower side adsorption nenber 6 and upper side adsorption nenber 7 in
the hol der 10 are established in the above range. In this case, the
material of holder is not specially limted if it has the above
characteristic and can be properly selected fromvarious materials.
However, if it is considered in view of an industrial scale, alumnum

all oy, stainless alloy and the like are preferred. According to another

Y " o " o - Y
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wi thin a holder, characterized in that the adsorption surface of said

hol der in the area where the rear surface contacts to the holder has a
centerline mean roughness Ra not less than 0.1 ~, mand not nore than 1 pm
the range of fluctuation of tip ends of fine promnences in the surface is
not nore than 0.01 ~mand the flatness is not nore than 1 pm Fig. 4 is a
cross-sectional schematic view of the adsorption surface 6a. On the
surface, fine unevenness is formed in such a manner that the centerline

mean sur f aeRIHIsI9H MRy e S8VE imna%bh\?}aﬂem&ﬁie% 3 AALE APiReNicIGRRces a
[l be 0.1 ~ 1 Wi h

on the surface of unevenness w Vim the range of uct uation

of tip endsontdcttwith feacke otharndéveahcel over she Enfire, surfacek Iwileout giroduciagtamyn

0.01 1 pm an%@flatness of quasj-s rfaca,gg e t he difference between the
[

hi ghest po%l PEWeeRy there ardder trapsder agd recprd imagne{ized npatiernp Accyrately

Formati on . i L% I . I f ]

ur f ace. r oupTaRoRp GARELEH Al oAk Rofintd if BRORNCE BEicRY R FLfL e
fl at ness netordimg stitfaceslof\§lave wigdiumu 2l | Rgtlsrnivresbécagsd tieamasiet cagiers Bat
t he nean surface roughness Ra will be 0.1 ~ 1 ~, mand the range of

{1 uct uat | GRdo aq eoreseled &1 be IHEPEP R heREds clse natagivide S1lRve Bredivn mor e
than 0. 01 priy |, Sdi R, 3581% YARSor B RIGRT: 8 Rbn TRIPEE pA0hdeaver

si de contact menner nay ructed as-an a rpti _
construct isyiwesdithe blate medikmg satdnhe ahaster ehriefs, aviidraby nur danszeMiilt bedoes
not have any adsorption holes, besides they are constructed as a hol der

surface bycauped and endurasee snd fiualityorandesenthsnceds nenber having a correction

function as shown ipn Fig.  2.d ri.bed Ln the oV, t o] referable if at
| east the area to \Aﬁpgvﬁg'?ﬁemr 3@%_@&\/%61@};008?8,”@%@?%%& F%Vgc%lﬁﬁ sfits _
formed to domysteSsivélgCRMEAAERGHE br&light Snfos % lcohfRe with HHieupha\dhd WA di ng
to the magnetic transfer apparatus of the present invention, the holder for

real i zi ng Haianastersearsiors: hond 4t ast if itistsaadwiched batween them as desenibedsinathe 15

mediumi s bstantially circul ar, .the. fdexural riaidity of holder= [12,
ot 1 ned by D0gEn B dinatssSiondY fis hoEr rof bfhRing 1, Blates aiPisciboptd B 7
the range eecited e¥enl-n2 and the practical thickness of holder is 3 ~ 15
mm whereby it is possible to bring the naster carrier and slave nmedi um
into close contact wlkhereford,othe froicotors t mede by nawaheti af) hodderst foregettinge
contact, preventin eneration of..transfer inferiority suech as, signal.

oni sai on SHRtei gantors And e et e Sesel pOiralt i SRR Fpdiitic

Fur t her morensRGC ARG reSult, 1B clr @RRSon! Wﬁ@ﬁﬁl@ TFromiiRe &ah@fe&fé’daéigﬂﬁs Rgnet i c
perneability of material of holder of the hagnetic transfer apparatus was

not nore tdetarioration hef Isigridr quality| Wertbhfoundt inmsgmst icasas. byBe¢misanifnstasc

obt ai n- de&OPRoEL Al it pROIHRIR hiscebas S i o B oS *©
transfer. afaReedithd shapanaid elasfie RfGfactiristies o the Givldér8y enHefdtofoMells hhe

hol der of magnetic transfer apparatus is nade to be rotated by a rotary
means whi dhethedi dows| appdyingntclese weamacthdorme; etheci vaguier methodf (Japaagse, t he

maanet i o fingriped Baftht hBAedRiCRo ] Bhodl e Se N 3RE Y Hive TRES AR ana
the like and it is pasSta el eepCirvfh RS cRPSIRARI | eXahlifes b HePQEdREibEE

mai nt enance, workability and the |ike as a general production installation.
Accor di ng betovamtbtatl, sshsadhe vhcuumn metbed wasi usedrasiaomethadefor applysng close

el ectric resjstance ho r materi.al of nmagnetic trans a r.at is
i ust eq £OTEcHESFSE Ashesh Thesr s atomly, PRHEA alipusrie hole RGS s ihes <
the Qener%fc@nophoﬂj‘éi‘%kebh%hl?&i fin ghé’re%i%noﬁhétenﬂﬁ FAgRR LdaPribrsCArl SRVENSI Ly
required for nagnetic transfer, and to enhance the treatnment efficiency by
reduci ng niedipmowerssarranged, evweas fdundithat defoshetionwditlee holdet éd geriematedani ng
time becones abrupt. In addition, although there is a problemin that the
hol der itself is electrically charged and dusts were attached thereon,

wher eby signal omission and the |ike were generated if the 16 specific

el ectric resistance was so high, it is also possible to solve the problem
of




el ectrical charge by setting the specific electric resistance of hol der
material to be not nore than 20 x 10-8 SZ ~ m According to anot her aspect
of the present invention, the inprovenent in air accumul ati on and
reparability of master carrier become conpatible if the nean centerline
surface roughness of holder surface Ra is not less than 0.1 ~. m and not
nore than 1 Vim the range of fluctuation of tip ends of fine prom nences
on the surface is not nore than 0.01 Vim and the flatness is not nore than

1 pm in the regm Wherecthe1RastePEarpietd A (Y s18RS hiddig@ " drk Yot @ﬁ@hgea%mé h
the hol der surface. That is, if the holder surface is formed wiTh high
preci si on oftent thahdhe forse isttoeba halanted, dn additionyat weasi foundthge farce twas ends
of fine proninepces no re.than 0,Q1.~. mthe,fl| atness of. mast carrier
Can be. secesBiiAEd: dotelose antagied diga e O ingThAS Eh Tt il S an
be enhanc [ L } ' | 1154

Fur  her mor Sed ABAXRE CRXE Rohly 108 SR cRhtal i hIRE oM R hereof,
mean surf aarel thmggdpaesy Betwicentthe niassgecapfieOadd thd sMveimédian wak ducreaskd

di scharge of_ air w2l be pronot %d by the space formed by unevenness of the

surface, tHu micrionitneingighgl transten wasganesdfPdt i on caused by air remmined in

the state of close qapt aabotht il BfidHESHCTcdiRbiveR! (AN bR CFY the

separation after the Cl gse contac he erline mean sur

roughness afordmémivriddlproblempriobhéng. WIhe blsjeet ofethei pres@itngriehtion vist to ai r
accunul ation a({‘nd reparability, and if the centerline nean, surface roughness
exceeds 1 Prowide admpgreticoanslen apparatus wdvick gan|mevent) inferioriamef sraastesnd

BRI 2F DESOPBTICREE oo R R et Bl e REY O TR Prrb ST B, on
wi Il be exgfigding dheirhistéetiRAGRd! favd helo@AMPE Xlove cOntdtngith dabhWtheh: 17
Fig.l is a perspective view of main parts show ng the state of transfer of

magnet i ¢ twHhsindforap feticat whem deapstirngagaetin ekt i applie e gxpore magnetid s an
expl oded per ClLi Vi ew hol.der sh in Fa 1:..Fig,.3 s a, pl Vi ew
of main pa ﬁ@?egrhﬁmﬁﬁeg staﬁee tﬁ%‘a?éng%tg’i F%‘%Ee?\é\%dof’l %&&%“&“‘E‘r %rr?st’%)ﬂlgggdﬁﬁbat us
accor di ng donfrumtediblogé eBitacohnd RecepiedSiant holdyent i on; and Fig.4 is a
schemati c cross-sectional view of holder surface of magnetic transfer

appar at us accor di ngltt additienh i thengferementionedemeanszsa P oxesapplied

hover! boo WHih Hafsfte iilingd RIR DY (HE Machorit HRIP ARG e AbAERLR 30 drbtotf . .,
state of rhefewvas o ?ﬁﬂﬂéﬁr i@ﬁ%rrﬁiﬂtﬁﬂ?\%@ rgariert hfefmdiPth B lowbr S
present invention. The nenbers installed within the holder such as the

mast er carmaster czmri@_vé m;bmpperaﬁide trhaster dwriar_é was magnetically trensferredrandhe
above and r%ggrdg iitd Rhé Fecdt 115ge %Ilrﬁ%ésl oP §1a98" r%&i%m 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



The magnetic transfer apparatus 20 shown in Fig. 3 executes simultaneous
both side transfer by inplane recording technique, in which magnetic field
for transfer is applied by a magnetic field applying apparatus 23

(el ectromagneti c devices) |ocated upper and | ower sides of a hol der 22
(identical to the holder 10 shown in Fig. 1 ) while rotating the hol der 22
whi ch has brought nmaster Garners into confronted cl ose contact with upper
and | ower sides of a slave nedium whereby information born in the naster
carrier ispoRgnsvhGall thetlile)st BifRendie, EP&P i AdwaAS pRsHBId t sé@ifre Much! Ave
medium 2 at the sane tine. The holder 22 is separated into upper and | ower
parts, whispacarfer installption, yhes penipheary dfappatesus begame structupalty eomplicatedpper

id d | de drivi nb 2 the driyvi .bei
% 0, S RTINS Gttt TR AR e
u | 1N I ons
pp Ot %r&ﬂent?&léﬁhgﬁgpé‘%zﬁas éd(%gérﬁ ?.S éleg%ﬁr‘]bgayﬁﬁ% pROGudtRRE BppHraREs!

of the draw ng, respectiv e up ower “si de sup ting arns

24, 24 ar ealtoughait nexy bradomged de an edpéfimentad apparatus éheotupper and | ower
directions to be slidable in the upper and lower directions. In addition, a
vacuum sucti on pass&yeheEmerss begause:magnaticeligld forgsansiernwas applied 4o 53

connect ed i 4 1 QJ 26,

0. rer of rPOEE TS BY Hagdgi R BAFSARE Sorebana S, B A behitohicl thh3,

di sc shapethere wlete Quirer probleingrire fencizpeaditigsen the aiaddryalnafathss Aldes 10, it

connected to a reduction gear integrated driving notor 29 and retained by a
S

separ ate sWppampostuiblerfor ebtain spffigient gnagneticr Heldsintsnsity o aRdrscasionglby ths ned,

t he hol der | k. SHC . d a .r qQt-at es
bna e noldraity S Pl G i, SHchP iffaRNSGon OFuphBCal®idi BRYAE cafiR's
SUpPOr t i NganE#ber bd nagHetiehlly srankfepred aed stwapded onso e asctallingmaurficedopn

said guide rod 40 dianetrically to the rotary means 28 for counterbal anci ng
t hrust fordave mediwny wasnetgaphedtobrequitedilevelof rotation of said hol der

22. Although the det g g, ofeRitthetle HaghdlisBittc RAGL 3P5LEE FHMR!sig0a %te @

recorded in the slave medium. In order to enhance the processing efficiency of

D)

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



met hod for nounting gears on opposite sides of the holder 22 and rotary
nmeans 28 to use neshing therebetween, a nethod for contacting elastic

bodi es such as rubber, and the Iike nay be properly selected. (Method of
Test) Herein, Exanples and Conparative exanples of holders of magnetic
transfer apparatus are illustrated, wherein the result of test will be

expl ai ned whi ch was obt ai ned usi ng vari ous shapes, sizes, nmaterials and the
| i ke thereof included 19 within the aforenentioned ranges. The naster
carriers aftib AR MREhE berhibability i Hotddr 8P fetmilothel MisteN ddrvidt bild threm
are as follows. (Master Carrier) Ih the test, a master carrier having a
transfer palavemediam akapplying teansfermagneticsfield tp axeeuta nagneticgransfeangt h of
0.3 Vim a track w dt ~m i.nt erval

of 2.5 , a. trac itch 2.6.mand a groove
Gooth oF 6. 5" BoK ™ el Yo Fgprepntihgininpgnatic: Fangeh mppaiafis, the fgpators

di tion. j g | t J j hod
was used. B0 TRIHEELY BEQbII BRSE RonkRf Heiear ! ARRE oS (. e
formed at mediumédiyeenkanpingplimeneds AilCflathess pfiadsorptign guefases ef haklets in X

10-1 Pa (1.08 mlorr). Input power s.2.80 Wcen2.. (Slave Medium In the
vacuum fil rhesw@tféa? YaleEy a@@rgct@g\snls tﬁﬁa@aréurf?gewgamt%cmsr e the ed

by Shi baur G r.Qn ) oL

decr eased @%@@%ﬁ@@%ﬁé’ﬂn@ gﬁésrt %gén%léfﬁgg rl{a?fr%&rs 89%6?(1&? H‘geng%isggfr‘l gas
was i ntrodtinre stifabes, AndRahancing She3flameds ofmakias satesk thvassehast ed to 200C
to prepare a magnetic_recordi ng nmedium (hard di sc) having a disc shape of

3.5 inch type in whi cHowever,waghenothe t BHsaption copfacea swas

K
magnetic f S| S T.(450 S . i C S
nae" ook RIMSAER°HY Mgl ert b 30 BroBtiicdn Ml 4R FefBEAEL YEry St ind S
fornmed froadsbuptidn Bifa@nshd theCrehpsuFaaPeimaytee carriers without beihgrdiﬁdha 99%
and its thickness was 5 mm The flexural rigidity is indicated in Table 1,

and the flBxaeaumylatadiang logal defarmationets gonerated i shg)imapteracairiass. t B be

ot ai nl eas DGR ok bk StRidRbidoR BiEs AR AL RdIRAERCE Wl L 4
except thagr §ifth Hulksiferé Rbeforard, ofid Rieatuendatiersissekily prédugedand t he
hol der thickness of Exanple 3 is set to 38 mm Cotirrparatlve Exanples 1 and 2

are identical to Exari# additiencepen ihthe alccgumydationmwer 19$ geperatedpthers i ve

s ot to Vas RirobfS il et e telSich Rattifs B SRR Sl RERALADHYE AL © °
that shapewgth thel 6leke icontdefh@bdedrP flat adffatéd andithe CompRalabf Yead@ bR R | S

identical to Exanple 1 except that the circularity of holder is set to 96%
Conpar at i vSomxdhp| ad®rption danfaceal faro cloaning, eexchanging andathe hiikersgawsesl of

hol der is &é}%ﬁﬁggoﬁ%f%s?erccu el (Rel ative Magnetic Perneability)

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 carr'iers 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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In Exanple 4, a holder identical to that of Exanple 1 was used, which is
formed fromduralumn, and has circularity of 99% and thickness of 5 mm
The rel ative magnetic perneability thereof was 0.8. Exanple 5 is identical
to Exanple 4 except that the material of the holder was stainless 304
(relative magnetic pernmeability 2.0). Exanple 6 is identical to Exanple 4
except that the material of the holder was stainless 316 (relative nmagnetic
perneability 8.0). Conparative Exanple 5 is identical to Exanple 4 except
that the material ofAddopding! tBeneipest f MepresdROinvERtict, there RINBYIded a
permeabi | ity 15) Conparative Exanple 6 is identical to Exanple 4 except

t hat the natagnetic trehsfareappatates fornsxetuing magnetio transfen thiyvapplaimgetransfer

perneability 30). ( cific Electric resistance) 2 .1n Exanple 7, hol der
P Gent roal  pnatie BAICAers  oasih ARG DORG HEaTSIar oI BEmA A GG &1 ST
and has ci LAk | f T if4 I T
resi st anceﬁ?ﬁl(llalrﬂgo yb\/\é/;gmg&oéﬁga%é gj r@é@i\sﬁrﬁt@ éﬁgﬁp% d8a|8§é ?gxgﬂﬁﬂ g%(l? r?%etl%((grrpl e
4 except t ashit heholdére chadactekized én hivdtdaid heklee hao asubstaatially cirelike shapse

resistance is,18 x, 10-8 SZ ~ ). Comparatjve Exangblég 70i s . identical to
Exanpl e 4 appatticylar; the Giequdanity) ofdolderismer dess thaw 98 Jopiay thet thectlexyral

el ectric resi 3] . ~ I i

i denti cal ﬁgi@gﬁpﬁ%/@ é%ére%{njeg ngct §t%r‘%lelg;r% 8@%?%13%& 4%@0@3%524 Sf\;\g“se z?lfl%roni um
(speci fic Bliactheirangest 8! 1230k I3Mhen khe Svidth 6 clokdeaataceaRatbediveen the

Def ectively Transferred Positions), The sl ave nmedi uns under gone magnetic

transfer welage guodiugpamdognagiar earnigr ds ndgfinad s dinelangi g thas the practical

(Si gmar ker j K ] ] L ITE S, pping it onto
the sl ave. TIVIRIFRE BBk Rt ATRy e i 3ol B¢ dotilie RB0 BREETC" Y cualTy
observed. |f no signg apptir&iti omVhe af@RMmentiond@anakaisUel El8s@8ompaceods! (

), if signal om ssion was seen in 1 to 5 places, and if signal om ssion was

seen in siReaauserdeenl pingcaymmetrial orgisgiona o signslsowas (generated in eonhection e

hown in Ta 1, Tabl g, 2. and Tabl e. 3. t hod f.or al uatin h |t
of S gnal of e shaRE PERFIGER. e ol D SoaPinecteRts Wb 2¥eletf By o)
nmeans of adles@@rﬁﬁ% ghe holddr ifABRs !!ﬁio’&!hredlﬁg%,r REIGBST ark Byafit9Eal FsARkSionYof
(SS-60 produced by Kyodo Denshi System Co. Ltd.). Used as a head was a MR

head wit h signasavascat assprred. By2egsting dhe eweularific pf holden toP8 Lo pymorg, thei t e

wms. 1 oqueBBRTPEREnRl s ot Pike S0l InSPadiep ZRBneeCRE bRl ¢ e
peak i nt ensighyls Gurthert A@rd,iit & reddired 36 @ARAnc theBECHAN M REeREthSEF Ma%ﬁ’étic
nmeasur ed. Recordation and_ reproduction were al so perforned using the sane

head in a Geldveiboldan andsinnerder thenbanae thatmaectanical sirengthai is cynorant tos CuB
T BB R Y  pPA  Sp20 e M ke d o

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 thickness of
holder is designed to exceed 15 mm, the quality of signals is degraded although
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eval uated 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 ) ThiclrnessFl exural Si gnal Si ghal Synt heti cof

Hol der Ri gi di t yEval uati onEval uati on20m ssi onQual i t yEval uati onnmExam | e
150. 7400 0. 100Exam | e 230. 16000. 100Exam | e

31520. 1100 0. 20CConpar at i veExanpl e 120. 0512X- 0. 20XConpar at i veExanpl e
245542. 9500 0. 9XXConpar at i veExanpl e 350. 7439X- 0. 4XXConpar at i veExanpl e
450. 74~ 18gmsiiAX of 3signiT 80 Irfdt ubSahahily Coddgral | G agbsult of an_analysis
Qual i tyEval uati onPer ngabi | 1 tyExam |'e 407 80. 10exam | e 520 amle

68- 0. 10Conperfamied: 16ing 4higknessl of Iddpramat a vieeddmetes, Xbix dias | bedh (Gaind ¢haf
Rel ati ve

Magnet i cSi $epRsnding,an dhe thicknessof helden fistribution of puaghstis field wpnlied; Bamual i «

yEval uat i : ﬁ%@}é LRad i : Xam
| e 7C0npa?ﬂ§lﬁ&§g%%§ggg?lo@gm t}@ (%%angga . Xqﬁég%glpﬁéﬁ%lﬁ% er
?ppia(rj at ]E‘S dmd negeetic itmsfmgaméiis decreasddr A}Emyconhmg_' fly'; towh, _spossfi‘gre m@ml b veC

|1 e after a nmster arrier earlngtrans r nformation and a_sl ave
medi um t o ‘BB%Q%% iR clese eondach sy magngtie %gﬂfqd%?ﬁ‘gléﬂoélbiééet&léﬁt thethalder

ed it hi el . . der h
subst ant | ApicRrtsf 186 B jesk B b ha IudrFhart B SP L7510y OF sai o
hol der is not |ess Wgs) Wibies obtainkdtbyt iRadirtngiivith vibgitibn kead tEshHidwe are

determined by Young's nmodulus E and thickness d of the holder is in the
range of OuSEdms opners madulisdtds semply eEdrappshapetwith edengthde of SPans| ave

medi um an t per | [ . ' 8 I.C

{hi cneas B EBlBRELESH ouf 486 oL B8 Alartall oRMIel ARl i Ehe e,
nmagneti ¢ ttherifervibpismisupplied t6xke simple aARURSbhander Reqiency F)is aidishiiedy
transfer magnetic field after a naster carrier bearing transfer information

and a sl avid thestatenthd the anennglisranghorede %ris)&gﬂwnithato%@ung’rsdnodulué|h§§ea

rmgnet i ¢ peMiEIB BTyt regiRe Meal€hen FAFARMG ROl er o not more than 1o,
3. A magnetic transE%pﬁwmhagyl for executing magnetic transfer by

applying transfer magnetic field after a master carrier bearing transfer
informati on and a sTheeYonnd’ unodalubds calentated fom she abovugauation, ovherein

f d gl : . and ' i thi | i j
that the st BEEsiGrAAE RS E PoRRERL ERTAL BV nBeil PR o, TAPES iy tRe &
treat ment .wiith AoffegitapleC B, MickdssarRwakampte f@r forxahelt bGeatiBONGt | Rexurainsf er

by appl yi ng _t(ansfe{ ma&ggtl c field after a master carrier bearing transfer
i nf or mat i digidiy=Ebd1/d3ctheeciluenof dleural rigidity s ebtained. b Thegresantinvention

fhat sai a drauRes 2% SplindhR shFECanIta hBaly Sorbica FARERERE VHECHCG: ng
contact Wwfith b€ sempRs isdefimédiagriemce of said holder. 25 5. A magnetic
transfer apparatus according to claim4, characterized in that said rotary

means is a di sc- shapedorstieg ihancther aspectohithaqiressait invention thsen issprioyidesk ar y
NS o0 el g Bt SR BT AR O

nmenbers. 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 the relative magnetic permeability of material

of said holder is not more than 10, preferably not more than 5.
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6. A magnetic transfer apparatus for executing nmagnetic transfer by
applying transfer magnetic field after a naster carrier bearing transfer
informati on and a slave nediumto be transferred are brought into
confronted cl ose contact and received within a holder, characterized in
that an adsorption surface of said holder in the area where a rear surface
contacts the holder has a centreline nean roughness Ra not |less than 0.1
~.mand not nore than 1 pm the range of fluctuation of tip ends of fine
prom nences in the Mlﬁl@%ﬁsé $hé hatBRAEof heldeP iAot limiRA%pe Bﬂicfall?tlf‘ﬁslzias' S
not more than.1 ~.m 7. A nagnetic transfer par at us fo executing

magnet i c tslmhsdlmradignappm}d ean theaproperly rmtpcmc{) frohi enatalafplastica cemamierand

carrier be nsfer ..nfornatj nd a sl ve nmedi.um e transferred
oot br ougritei ik E@W@hﬂt& 10006 dREed B vicay af VBT douer AR uAD AlIG
char acterlgtgﬁiﬂégg atllla tantdhtﬁ %lr%b&lt%ggctrl c resistance of the material of

said holder 1s not fess t 8 S2~m and not nore than 20 x 10-8

S2~-m 8. A nmmgnetic Aas(mmdmgr tapaeothéruaspectoodli the poesehti invéntiematieere efsi zed
in that the relative magnetic, perneabiljty p of the material, qof sald hol der
is not nork¥o¥ almaggetl%trﬁafgfﬁré@marwgrfgx @&ec&ﬂagﬂa%wtlﬁdw&r@ wplying m 1

or 2, charagl et Aedubic AN R ARG Scalicd BLAAP Rk Skl Rl whd

surface h eni ng A magne rEhster appar at us

accor di ng dlaves nédiudh t ber transfetiad aart ebrougHt iintot bamfrsmd tlobéleyontat rapidat ed
by neans of a rotary means which is.in sliding contact with the outer

ci rcunf er eigseived veithia sbolder, chenactorizadginethat the sfacsrofasnid haldes iadusatedi ng
to claim said rotary neans is a disc-shaped one
and a sli é\&lt%l%ﬂffg@%hgfd[c@ﬁ%ﬁr wegn said rotary neans and sai d hol der which
i s slide-contactingSu¢h B saﬁfade h@f@imgﬁammexﬁ caﬁsblvwhetprubkmﬁhafa@aﬁr s or
frictional contact structure of elasti c nenber s. A magnetic transfer

appar at us Gfcgufasef sadd holdaniorms grsu @@whﬁ@ m,attarlﬁb orc genesates abraded; n

that an a d ho Iif ace
contact s dRSvRispatheRetyl Bakif DT BOUHE calS R £RBRITIE EnBd 67 oriiéy |
~, m and nofrom4l8miMan ok s‘tﬁlﬁlesb AHoy awHechols ef h@mwgneaa itefinh Theefere, {f ne

prom nences in the surface is not nore than 0.01 ~ mand the flatness is

not nore tthaholder i;forraed Aromaghemingin, alyaits traqumtand the dikecara prefregdy one

Fesi o ancdae, ufisE EPacfing RGIARE 15l n0Rjer; 8 oBBES shorh MyifEstfard, o,
and not nyteomief Phatingl Oréatiént) tefftriding Atleatri@it, Alfigh-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 magnetic 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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| a$g?| +4p$u{| }xsnid _Z]cajcalc aj cal ca] ca] cal ca] ca] ca] ca]ca] ca] ca{fca] c

a] ca] ca] ca]said]_ﬁalpca]lﬁa]acglsc ajhapt.c techdldat anfl the Go6IFy} meansi rafateajndth] shdea) ca
col o) co Sobil huaE b shenbecl L b R S R AT
L e Ly
a] c"a] ca] cajeanbcdhcthp ajfcaaid slide contact, 'MékHins sithéthreZof gears or frictional
10% 0&' ()-!&1098j 3j & ()-- ! &LOUB8& () - - &LOUG’' () - - &10% & () - - v<<aB! +10% 0& (
)-9* 100 oGORipcksiraeyseraf elastie memberssyoB @s(ybber v omplayed) - B addition, i
"10% o0& () 1% dAREINirdtioR of 180° of said rotary means, it is preferable to provide
supporting means for counterbalancing the force in a thrust direction. Also, it is
preferred to position the supporting means on two points angularly spaced by 120°
to the left and right when shown from said rotary means.

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 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 the specific electric resistance of material of
said holder is not less than 2.0 x 10Q - 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 magnetic 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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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 mean roughness
Ra not less than 0.1 um and not more than 1 pm, the range of fluctuation of tip
ends of fine prominences in the surface is not more than 0.01 pum and the flatness is
not more than 1pm.

Fig. 4 is a cross-sectional schematic view of the adsorption surface 6a.
On the surface, fine unevenness is formed in such a manner that the centerline
mean surface roughness Ra corresponding to the height of fine prominences a on
the surface of unevenness will be 0.1 ~ 1 um, the range of fluctuation of tip ends of
the fine prominences of surface, b will be not more than 0.01 1 um, and flatness of
quasi-surface, i.e., the difference between the highest position and the lowest
position ¢ will be not more than 1 um.

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 um, by knurling or blasting treatment, so that the mean
surface roughness Ra will be 0.1 ~ 1 um and the range of fluctuation of tip ends of
fine prominences on the surface will be not more than 0.01 pum.

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. It 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

15



. 101, "10% ()- 10 10 10&6s10% ()-1 3
109& ()-!& Y3"109& () - Y3"109& () - ##Bo®S( U(V(W X(dYNC .10 10 10
1086" 109%&' () - Y&3" 109%&' ()-S $109& ()-Y3 "10% ()- 10%&' ()-

X((0)m, .

109%& () -

.mdEYNC .10 | )10% ()- Y !3"10% ()- 109& ()-11 "10%& ()-
@ 10% () - m SOUOVOWOX03T44 @ . 10F

medium is substantially circular, the flexural rigidity of holder=Ed*/12, defined by
Young’s modulus of material E and thickness of holder d, is in the range of 0.1 ~
30 kN-m” and the practical thickness of holder is 3 ~ 15 mm, whereby it is possible
to bring the master carrier and slave medium into close contact with uniform force,
thereby avoiding defective close contact, preventing generation of transfer
inferiority such as signal omission and the like, and enhancing the quality of
transfer signals.

Furthermore, according to the present invention, when the relative
magnetic permeability of material of holder of the magnetic transfer apparatus was
not more than 10, the holder itself does not magnetized by the magnetic field for
transfer at the time of magnetic transfer and it is possible to obtain desired transfer
magnetic field and to obtain good quality of transfer.

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 magnetic 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 generation
of demagnetizing field, to obtain a magnetic field intensity 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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specific electric resistance was so high, it is also possible to solve the problem of

electrical charge by setting the specific electric resistance of holder material to be
not more than 20 x 10 Q - m.

According to another aspect of the present invention, the improvement
in air accumulation and separability of master carrier become compatible if the
mean centerline surface roughness of holder surface Ra is not less than 0.1 pm and
not more than 1 um, the range of fluctuation of tip ends of fine prominences on the
surface is not more than 0.01 um, and the flatness is not more than 1 pum, in the
area where the rear surface of master carrier contacts with the holder surface.

That is, if the holder surface is formed with high precision of flatness
not more than 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 pm,
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 0.1pm, 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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Fig.1 is a perspective view of main parts showing the state of
transfer of magnetic transfer apparatus according to the present invention;

Fig.2 is an exploded perspective view of a holder shown in Fig. 1;

Fig.3 is a plan view of main parts showing the state of transfer of
magnetic transfer apparatus according to an embodiment of the present invention;
and

Fig4 is a schematic cross-sectional view of holder surface of

magnetic transfer apparatus according to another embodiment.

DETAILED DESCRIPTION OF THE INVENTION

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 technique, 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 the 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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10610%&' () upﬂ)d:f & lower d@ections of the drawing, respectively. The upper side and lower
side supporting arms 24, 24 are maintained on a guide rod 40 extended in the upper
and lower directions to be slidable in the upper and lower directions.

In addition, a vacuum suction passage is formed within the driving
members 25, 25 and connected to vacuum pump suction passages 27, 27 through
rotary joints 26, 26.

Herein, the holder 22 is in slide contact with a rotary means 28 of disc
shape on its outer circumference, and said rotary means 28 is connected to a
reduction gear integrated driving motor 29 and retained by a separate support 30.

Herein, when magnetic transfer treatment is performed, the holder 22
is 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,

and the like may be properly selected.

(Method of Test)
Herein, Examples and Comparative examples 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 included
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within the aforementioned ranges. The master carriers and slave medium used in

the test and method for evaluating them are as follows.

(Master Carrier)

In the test, a master carrier having a transfer pattern was used, wherein
the transfer pattern has a pit length of 0.3um, a track width of 2.5um interval, a
track pitch 2.6um and a groove depth of 0.2um in the area of 20 ~ 40mm from the
center in a radial direction. In manufacturing the master carrier, a stamper
producing method was used. On a Ni substrate, a magnetic layer (FeCo 30 at%
layer) was formed at substrate temperature of 25°C. Ar sputtering 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 x10°Pa(10”"Torr) 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 Hcs was 199kA/M (2500
Oe).

(Holder)

In Example 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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changing material to be used. In particular, it is possible to use duralumin,
magnesium alloy, stainless alloy and the like.

Examples 2 and 3 are identical to Example 1 except that the holder
thickness of Example 2 was set to 3 mm and the holder thickness of Example 3 is
set to 38 mm. Comparative Examples 1 and 2 are identical to Example 1 except
that the holder thickness of Comparative Example 1 is set to 2 mm and the holder
thickness of Comparative Example 2 is set to 45 mm. Comparative Example 3 is
identical to Example 1 except that shape of holder is changed to quadrilateral.
Comparative Example 4 is identical to Example 1 except that the circularity 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)

21

F



Y! 1098 () - 10%&' ()- 6dEnbC 10!!,

109 ()-F) 109 ()-F 3"109% ()- F@! 109 ()-$10%& ()- F"310% ()- TxnbC

10! 11 S 10% ()- 10 10 106109& ()-31 "10% ()- F&0! 10%& ()- .10%&' () -

%Y: nbC 10! F, "10%& ()- ;F, "10%/& ()-!IFl "10%& ()-- IFl "10% & ()--!DYI
"10%& ()- NYI "10%&& ()-Q-\: 10!!NFY3"10%& ()- 3! SFY3"10% 6

In Example 7, 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
specific electric resistance thereof was 3.4 x 102 Q - m.

Example 8 is identical to Example 4 except that the material of the
holder was chrome (specific electric resistance is 18 x 10% Q - m).

Comparative Example 7 is identical to Example 4 except that the
material of the holder was cupper (specific electric resistance is 1.7 x 10® Q - m).

Comparative Example 8 is identical to Example 4 except that the
material of the holder was zirconium (specific electric resistance is 35 x 10° Q -

m).

(Measurement of Defectively Transferred Positions)

The slave mediums undergone magnetic transfer were developed by
diluting a magnetic 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 seen in 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 0.5ym 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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signal and narrow band noise N was measured. Recordation and reproduction

were also performed using the same head in a conventional method. The
calculated C/N value was 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 results are shown in Table 1 and Table 2.

(Table 1)
Thickness Flexural . . .
of Holder Rigidity O:igsl;?ln Evaluation g::?i; Evaluation ES\?:::::L:
(mm) (kN-_m?)
Example 1 5 0.74 0 0 -0.1
Example 2 3 0.16 0 8] 0.1
Example 3 15 20.11 0 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
Example 3 5 0.74 39 X -0.4 X X
Comparative
Example 4 5 0.74 18 X -0.3 0 X
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(Table 3)
Relative Ma.tg.netlc Sl-gn.'fxl Evaluation Slgn.al Evaluation Synthe?lc
Permeability Omission Quality Evaluation
Example 7 0.8 0 0 -0.1 0 0]
Example 8 2 0 18] 0.1 0 8]
Comparative
15 0 O -0.4 X X
Example 7
Comparative
30 2 X -0.1 6] X
Example 8
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Claims

1. A magnetic transfer apparatus for executing magnetic 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 has a substantially
circular shape and in particular, the circularity of said holder is not less than 98%,
in that the flexural rigidity = Ed*/12 determined by Young’s modulus E and
thickness d of the holder 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 3mm and not more

than 15 mm.

2. A magnetic transfer apparatus for executing magnetic 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 the relative magnetic permeability

1 of the material of said holder is not more than 10.

3. A magnetic transfer apparatus for executing magnetic 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 the surface of said holder is treated

with surface hardening treatment.

4. A magnetic transfer apparatus for executing magnetic 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 said

holder.
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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.

6. A magnetic transfer apparatus for executing magnetic 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 an adsorption surface of said
holder in the area where a rear surface contacts the holder has a centreline mean
roughness Ra not less than 0.1 um and not more than 1 um, the range of
fluctuation of tip ends of fine prominences in the surface is not more than 0.01

pm and the flatness is not more than 1 pm.

7. A magnetic transfer apparatus for executing magnetic 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 the specific electric resistance of
the material of said holder is not less than 2.0 x 10® Q-m and not more than 20 x

10 Q'm.

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

relative magnetic permeability p of the material of said holder is not more than

10.

9. A magnetic transfer apparatus according to claim 1 or 2, characterized in that the

surface of said holder is treated with surface hardening treatment.
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13. 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 10 Q-m and not more than 20 x 10 Q-m.
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