; €3e99dd” &6 T[ z SPECI FI CATION TITLE OF THE | NVENTI ON MAGNETI C | NFORVATI ON
TRANSFER METHOD AND APPARATUS THERECF 5 BACKGROUND OF THE | NVENTI ON The

present invention relates to a nmagnetic transfer nethod for Lﬂmmmﬁmmmmw
pi eces of record information recorded on a nmaster disk to a

10 used in hard di sk devices and floppy .disk devices, and to an app&F at us
thereof. Wth advance of magnetic recordi ng technol ogy, nagnetic recording

apparatuses are gaining larger capacity or smaller size. Inp i
increase of menory 1.5 capacity through high-density recordinawmmm H@&Mmmsk
drives is remarkable. The hard disk drive is nade up of a plu

magneti ¢ di sks, nmagnetic heads corresponding to each of the magneftdi sks,
and an electronic circuit for repla§9§?I§éCgEEBNds. In the process of

manuf acturing the hard disk drives, magnetic signals including fornmat
infornationéﬁﬁﬁ@u@ﬁe%%EiﬁNEEN§¥@%n etc, are witten onto a magnetic disk
Though this witing of the magnetic signals is conducted through use of

magneti c heads of a haMY¥GHEEKCJFNFERMASEPN TRANPFRRSMELHYS AdDPa master di sk

storing a record of magnetic 2 signals such as format information and
address information et%?PhﬁkﬁgsiTH§g§§Fble to performbatch-transfer of the
magnetic signals to the nagnetic disk serving as a slave disk. Fig. 15
shows & constitution of a conventional 5 apparatus which transfers nagnetic
signals froma master disk to a slave disk. In Fig. 15, when a slave disk 1
is placed orBACKERQENB, OF ABE| VNYHNEEONt 6 puts a master disk 2 on top of
the slave disk 1. Under such a condition, a pernmanent 10 magnet 4 is

rotated one tinme on thEhgaspeesdntk 2n¥gniiabt oredatesnsdguent | yaanedristi c
signal s recorded on the nmaster disk 2 are magnetically transferred to the
sl ave di sk 1trdays il ch netthed avdodi sktrahafenginke npgeaeesc sifnalrsomrid t en
thereon is provided. 15 In the conventional apparatus, however, the master
disk 2 is justfpuhabhonopegforded sdrmve diasikter, dbskhdo aalhmagnetic disk
t herebetween is not necessarily sufficient, which may cause irregul ar
magneti@ tramsédrin hard disk devices and floppy disk devices, and to

an apparatus thereof.

With advance of magnetic recording technology,
magnetic recording apparatuses are gaining larger capacity
or smaller size. In particular, increase of memory

15 capacity through high-density recording of hard disk drives
is remarkable.

The hard disk drive is made up of a plurality of
magnetic disks, magnetic heads corresponding to each of the
magnetic disks, and an electronic circuit for replay of

20 records. In the process of manufacturing the hard disk
drives, magnetic signals including format information and
address information etc. are written onto a magnetic disk.
Though this writing of the magnetic signals is conducted

through use of magnetic heads of a hard disk drive itself,

25 transfer using a master disk storing a record of magnetic



In addition, though displacenent for placing the 20 master disk 2 on top of
the slave disk | is controlled so as to have appropriate displ acenent

speed, damages may be generated at the nonment when the master disk 2 cones
in contact wwth the slave disk 1. Further, when the master disk 2 is
detached from 25 the slave disk 1 after term nation of transfer, there may
Substitute Sheet - 16 Decenber 2002 -3 be failures in detachnent attri buted
to close contact between the disks. Further, the operation of matching the
centers of the slave disk 1 and the master disk 2 as well as placing them
in close contact to each other are conducted through nechani cal

positioning. Accordingly, .there are su | SSsu I cour i .

posi tioni ng,shﬂaaganégg}{’i il %rﬁ%stt %u%ok%“(k)a?rleoglia%?%a?wggﬁggcﬁgy%%ﬁ?n@
THE | NVENTI The pr.esent _i nvent.i.an s invented in_view of the issu of
the above st@tE&d &%}iﬁs arF, BoRf eo\ll)nggctp%rr%?rétbf EFEC%’S\%F&%%& aofragﬁﬁlﬁi c
transfer nmethod which enabl.es snopith magneti.c transfer and to provide an
appar at us th%?‘%??lioslwnzf&,sonjb‘?igth@‘at%ﬁ@fé'can‘éll hEFTISHEctdS &ccordithg
to a first aspect of the present invention, there isngrovided a qg%petic
transfer methdd%for gér¥For APngShhetd cCPRIRIFEFIPPONPE rfas O VRN HEA ng
no hole at its center and,pra%ections indicting information to be
transfePred 2BPAra3fave i wrERNELRERt RRRAES nSaITenEerf HFer BofMasifer

pl acing the master disk_and the slave disk in face-to-face cl ose contact

with each ot®&fk 18 RhElAX¥ENBdS&enprising: placing the master disk and the

slave disk in face-to-face contact , ,
In Fig. 15, when a slave disk 1 is placed on a

stage 3, a delivery robot 6 puts a master disk 2 on top of

the slave disk 1. Under such a condition, a permanent
10 magnet 4 1s rotated one time on the master disk 2 by a
motor 5. Consequently, magnetic signals recorded on the

master disk 2 are magnetically transferred to the slave
disk 1, by which the slave disk 1 having the magnetic
signals written thereon is provided.

15 In the conventional apparatus, however, the
master disk 2 is just put on top of the slave disk 1, so
that adherence therebetween is not necessarily sufficient,
which may cause irregular magnetic transfer.

In addition, though displacement for placing the

20 master disk 2 on top of the slave disk 1 is controlled so
as to have appropriate displacement speed, damages may be
generated at the moment when the master disk 2 comes in
contact with the slave disk 1.

Further, when the master disk 2 is detached from

25 the slave disk 1 after termination of transfer, there may



wi th each other; conducting vacuum suction fromthe slave disk or the

mast er di sk Substitute Sheet - 16 Decenber 2002 -4 for achieving close
contact between the master disk and the sal ve disk facing each other;
magnetically transferring information recorded on the mast§ipsti skshértt he
slave disk; and 5 detaching the master disk and the sl aves Bbsémpedriipat he
magnetic transfer is term nated, wherein upon contact or detachnent of the
sl ave disk and the master disk, gas is supptied toward the master disk

t hrough the center hole of the slave disk. In this invention, magnetic
transfer is perfornmed in a condition that 10 the slave disk and the naster
disk are in close contact through execution of vacuum suction, which

enabl es goodppgRELs'ifi dblBfRbATatbaR B EaI: Benldhapegid { | e

Preferably, 1n achieving ose conta tween the naster di'sk and the
sl ave di sk, vacuum suction is also conducted so as to prevent deformation

of a portion of 15 the_master disk confronting the center hole of the slave
di sk froma surface of Frherthe eperatiogiofspaelung the eenters of thesdavierfigh bgad the
contact with the slave disk. This enables to prevent deformation of a

portion of thRsEAIMNR 2 tsSkelt @Rfplaviig At he cCRBIRNtAO IS cafiRBERE BY cYAGILER
suction executed for achieving close contact.
through mechanical positioning. Accordingly, there are such issues as low accuracy in

5 positioning, and generation of dust due to mechanical contact.
SUMMARY OF THE INVENTION

The present invention was invented in view of the issues of the above-
stated prior art, and an object thereof is to provide a magnetic transfer method which

enables smooth magnetic transfer and to provide an apparatus thereof.

10 In accomplishing these and other aspects, according to a first aspect of the
present invention, there is provided a magnetic transfer method for performing magnetic
transfer from a master disk having no hole at its center and projections indicting
information to be transferred to a slave disk with a center hole in a center thereof by

placing the master disk and the slave disk in face-to-face close contact with each other,
15 the method comprising:

placing the master disk and the slave disk in face-to-face contact

with each other;

conducting vacuum suction from the slave disk or the master disk



Suppl yi ng gas toward the master di sk upon contact of the master disk and
Substitute Sheet - 16 Decenber 2002 -5 the slave disk provides a buffering
effect, thereby preventing generation of danmages or the |ike. Supplying gas
toward the master di sk upon detachnment prevents adhesi on af\ghstigd Shdatt €s
detachnent. Preferably, the master disk is placed in facespeedss %ont act
with the slave 5 disk with a buffering operation of the master disk or the
sl ave di sk. Thus, inpact given at the tinmedef contact is restricted, which
enabl es to prevent generation of damages or the |ike. According to another
aspect of the present invention, there is provided a magnetic transfer
apparatus for performng nagnetic transfer froma master disk to a 10 sl ave
disk with a cent ey halfeifly 805 thitact BAWEA dbYrPlb@F il dleEnalRr adk %é%iggd
the slave disk inface-to-Tace close contact wth each other, conprising: a
sl ave di sk hol ding device for holidng the slave disk; a vacuum suction

devi ce for conduc€r@P@cuum sucti on between the master di sk and the slave
di sk; 15 a master di sk hol ding deivce for holding the naster disk; a
forward and backward driving device for conducting forward and backward

driving of at |east either uhgneticaylyarsi@lcidpoinddmthtide\recrddal of iR mEstéradisk
di sk holding device in a direction of comng the naster disk and the sl ave

di sk i n contact th{ﬁeesﬁ%gd?stk?gﬁd and

5 detaching the master disk and the slave disk after the magnetic

transfer 1s terminated,

wherein upon contact or detachment of the slave disk and the

master disk, gas is supplied toward the master disk through the center hole of the

slave disk. In this invention, magnetic transfer is performed in a condition that

10 the slave disk and the master disk are in close contact through execution of
vacuum suction, which enables good magnetic transfer free from transfer

irregularities.

Preferably, in achieving close contact between the master disk and the

slave disk, vacuum suction is also conducted so as to prevent deformation of a portion of

15 the master disk confronting the center hole of the slave disk from a surface of the master
disk opposite to a surface in close contact with the slave disk. This enables to prevent
deformation of a portion of the master disk confronting the center hole, caused by

vacuum suction executed for achieving close contact.

Supplying gas toward the master disk upon contact of the master disk and



Substitute Sheet - 16 Decenber 2002 -6 a magnetic transfer device for
transferring magnetic signals recorded on the master disk to the slave

di sk, whererin the slave disk holding device is provided with a gas supply
device for supplying gas fromthe center hole of the slaveg@shiitd OM&Etd t he
master disk. 5 This inplements close contact of the mas! g pdéskbemdon2t he
slave disk, resulting in good magnetic transfer free fromtransfer

irregul ari ties. Preferabl y, the master di<sk- hol ding device is provided with
a suction device for vacuum sucking a surface opposite to a surface in
face-to-face contact wth the slave disk. This constitution enables to
prevent deformation of a portion of the 10 naster disk confronting the

center hol e,tkg%m@%&y r%@ﬁl%yg‘b%?ﬁhhg@ff%&‘te%@dii ]Sﬂé%ﬁt{gxge%eﬁr@rxghg owaﬁlagés &J;e

sl ave di sk cordi ng above arrangement,” at t cont act
buffering effect due to, gas suppldétabuffers i npact %]I ven upon contact,

t hereby previdftikag Sypplying gasHonprdthamenster siskanangetachment pievenis adhesionond
det achnment, adhesion of the both 15 disks can be prevented by the gas being
supplied tOW@ﬁﬂhQﬁ&ﬂ&ﬁmﬁﬁyhtdisk fromthe center hole of the slave disk,
which facilitates detachnent. Preferably, the forward and backward driving
device is provided with a buffering device for placing one of the master

di sk hol di ng device a c face-to-

contact with the ot henprteﬁeé? gﬁg %gfral Y opé gci fa@%“’%c%t‘% ie'Slave
constitution enables to restrlct |rrpact given at the tinme of contact and to
prevent 3 disk with a buffering operation of the master disk or the slave disk. Thus, impact given

at the time of contact is restricted, which enables to prevent generation of damages or the

like.

According to another aspect of the present invention, there is provided a
magnetic transfer apparatus for performing magnetic transfer from a master disk to a
10 slave disk with a center hole in a center thereof by placing the master disk and the slave

disk in face-to-face close contact with each other, comprising:
a slave disk holding device for holidng the slave disk;

a vacuum suction device for conducting vacuum suction between the

master disk and the slave disk;
15 a master disk holding deivce for holding the master disk;

a forward and backward driving device for conducting forward and
backward driving of at least either the slave disk holding device or the master disk
holding device in a direction of coming the master disk and the slave disk in contact with

each other; and



Substitute Sheet - 16 Decenber 2002 generation of damages and the |iKke.
Preferably, the slave disk holding device is forned to be a cylindrical
shape having an inner dianeter |arger than a dianmeter of the center hole of
the sl ave disk, and a side thereof opposite to a side 8 d\psfiupdside sl ave
di sk is blocked by a transparent object. In this consti}{§ beferhbdddopi ckup
of the center hole of the slave disk can be perforned through the
transparent object, which enabl es detecti-dn- of deviated holding 5 positions
of the slave disk held by the slave disk hol ding device. BRI EF DESCRI PTI ON
OF THE DRAW NGS These and ot her aspects and features of the IO present
invention. will becone clear fromthe follow ng description taken in

conjunction with the pj %ﬁ&ﬁ@@ﬁ%@&d&%&t Hr ek %pcf M?ec%ﬁleﬁ%

acconpanyi ng drawi ngs, in ich: Fig. 1 1s a cross sectional~view show ng
the 15 constitution of a magneti.c transfer apparatus according to the first
embodi ment otherpastes diskdathg figeadislon: Fig. 2 is a flow chart showi ng the
procedure of magnetic transfer in the first enbodinent: Fig. 3 is a cross
sectional view showing the 20 constitution of a magnetic transfer apparatus

according to the seconghekiacdheaiveodisk meldifie levice iin\peovited witi 8- gd suppB
fl ow chart showi ng the procedure of magnetic transfer in the second

enmbodi nent; FEig. i s cross sectianal view show ng the .25 comnstitution of a
Thonet ot 1 asire R siukEcees 2ok AR OGO o Mol Mis ik R
present invention;

5 This implements close contact of the master disk with the slave disk, resulting in good

magnetic transfer free from transfer irregularities.

Preferably, the master disk holding device is provided with a suction
device for vacuum-sucking a surface opposite to a surface in face-to-face contact with
the slave disk. This constitution enables to prevent deformation of a portion of the

10 master disk confronting the center hole, caused by vacuum suction executed from the

center hole of the slave disk.

According to the above arrangement, at the time of contact, a buffering
effect due to gas supply buffers impact given upon contact, thereby preventing
generation of damages on a disk face. At the time of detachment, adhesion of the both

15 disks can be prevented by the gas being supplied toward the master disk from the center

hole of the slave disk, which facilitates detachment.

Preferably, the forward and backward driving device is provided with a
buffering device for placing one of the master disk holding device and the slave disk
holding device in face-to-face contact with the other thereof with a buffering operation.

20 This constitution enables to restrict impact given at the time of contact and to prevent



Fig. 6 is a flow chart show ng the procedure of magnetic transfer in the
third enbodinment; Fig. 7 is cross sectional view showng the 5 constitution
of a magnetic transfer apparatus according to the fourth enbodi ment of the
present invention; Figs. 8A and 8B are explanatory views of, tiiRd884dtC
transfer of information recorded on a master disk to a s\@pecéthier Joazt he
present invention; 10 Figs. 9A 9B, 9C 9D, and 9E are explanatory views of
t he magnetic transfer in the first enbodi-ient; Fig. 10A is a perspective
view of a stage of the first enbodinent; Fig. 10B is a side view of
centering operation of 15 a slave disk to the stage of the first

enbodi ment; Fig. 11 is a front view of a master disk show ng

radially-elo r r vacuum suction in the first

enbodi nent FQQ%&%@nQ@d&%&?%gﬁ@ﬁ@iy% a magnetic transfer 20 apparatus which
can autonatlcally supply slave disks to a nmaster di sk of an enbodi nent of
the present invention; Fig. 13 is a side view of a magnetic transfer

appar at us_accor di ng t oPrehBR Ky therdes disk tholding Kigvise a8 darmadhice he isopylingsicl; .
14 is a side view of a magnetic transfer 10 apparatus according to

anot her enbogha E@'hfavﬁi b dnhengr giafRter 1MeeNtHaAN dRRtdr ¢F thd eher RoRECSSMRCIANE
V|eM/shomnng t e constitution of a magnetic transfer apparatus according to

5 the prior ﬁg EESCR Pq&ﬁ THE PREFERRED EMBODI MENTS Bef or e
t he descrlpt w%@@g ORPOSIG A Y8R proceeds, it is to be noted that

|i ke parts are deS|gnated 10 by like reference nuneral s throughout the
acconpanying drawings. It will be understood that the foll ow ng enbodi nents
are just part of exanples of the present invention and do not |imt the
techni cal range thereof.] Present enbodi nents of the present invention 15
exenplify a magnetic transfer nmethod for inplenenting wite of fornmat

i nformation, address information, and the |ike onto a magnetic di sk used in
hard di sk drives through magnetic transfer froma nmaster disk storing
format information, address information, and the like to the 20 magnetic

di sk serving as a slave disk, as well as an apparatus thereof. The

enbodi nents are al so applicable to other magnetic transfer to nmagnetic
disks in the same way, Fig. 1 shows the constitution of a nagnetic



transfer apparatus based on the magnetic transfer nethod 25 according to
the first enbodi nent of the present invention. 11 The magnetic transfer
method is for transferring magnetic signals froma master disk 2, for
exanple without a hole in a center thereof to a slave disk 1 with a center
hole l1a in a center thereof by placing the master disk 2 and the 5 slave
disk 1 in face-to-face close contact with each other. In this nmethod, the
master disk 2 is noved to the side of theBslave disk 1 placed in a
specified position and is put in face-to-face contact with the slave disk
1. Then, vacuum suction is executed fromthe center hole 1la of the 10 sl ave
disk 1 to bring the master disk 2 facing the slave disk 1 into cl ose
contact W tthdldisyatkedsdkve. digled st iloakedily on, tragaperentr abdeat .i s
performed fromthe master disk 2 to the slave disk 1. The master disk 2 has
on a substratre thie IKorppmjtedticons toagespdediupg e theoraeatbiesn Begeakd to
be transferred to slave disks) 1, and has a surface with an in-pl anar
coercive forgge ofs140kA gL8k lmss bad perderaedythapdgr e thandparent
ferromagnetic material having nagnetism That is, it is necessary for the
mast er di sk @oi@chpvewsieh 2Gmplargerdeoettive f afte dbatatde i hbadteig on
signals of the master disk 2 can be transferred to slave disks) 1. If the
mast er 4li sk 2obasi 688 6ifventosaavel cdeweral lhiungdrets kPave aiper meneing
magnet 12 described |ater may be omtted. The nmaster disk 2 is supported by
a hol der 25 4sef¥eng as one exanple of a master di sk holding device) 7 12
nmounted on a linear slider (serving as one exanple of a forward and
backward driving device) 8. On the back side of the master disk 2, there is
provi ded a pernmanent magnet 12 in a rotatable manner in a circunferenti al

direction ofgRrtheppesikerrdorkof. THheDRERIRGSNt magnet 12 may be repl aced
These and other aspects and features of the
10 present invention will become clear from the following
description taken 1in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 1is a cross sectional view showing the
15 constitution of a magnetic transfer apparatus according to
the first embodiment of the present invention:
Fig., 2 is a flow chart showing the procedure of
magnetic transfer in the first embodiment;
Fig. 3 is a cross sectional view showing the
20 constitution of a magnetic transfer apparatus according to
the second embodiment of the present invention;
Fig. 4 is a flow chart showing the procedure of
magnetic transfer in the second embodiment:
Fig. 5 1s cross sectional view showing the

25 constitution of a magnetic transfer apparatus according to



wi th an el ectromagnet which can change magnetic poles in Figs. 9B and 9D
described later, and also may be arranged on the slave disk side, not the
master disk side as shown in Fig. 1. On the other hand, the slave disk 1 is
10 supported by a stage (serving as one exanple of a slave di sk hol ding
device) 11, on the periphery of which there are forned a plurality of
suction ports 1la for holding, and in the_center of which there is forned a
suction part 11b for cl ose contact (vacuuﬁ1suction part) interlinked to 15
a space surrounding the center hole la of the slave disk 1. As shown in
Fig. 10A, circular arc-shaped grooves 11c connecting to the suction ports
1la of the stage Z1 are preferably forned to surely hold the slave disk 1.
The stage 1Ehs kil LERPHIRSRE s Hehth Rff 8PtRt et E&9 e to 20 a
specified position, where the slave disk 1 is held by the stage 11 through
execution of vacuum su&t9on®(£8r exarff eShaFt- FERPANGN G PLA0BRPES Pom
the suction ports l1lla for holding wth use of a vacuum suction device 101,
and then t henagnetlctagrnaier sini Bpp deebr ¢ ce®peAFBeREF on whi ch nakes 25 the
slave disk 1 confront the master disk 2 as shown in the 13 figure. In the
condi tion shown in Figfid; mhgntti ccEPFhal SeFetorded BhetVheshaviag ditsk 2
are transferred to the slave disk 1. Before the slave disk | is held by the
stage 19 t hroomst Vetien sat romagastiowrans ey . 2o, a W pl acabrdyng &b,
for exanple, four, inner positions of the center hole |a of the slave disk
1 are det ectigtk bfoantibpeioadipenbeo 20h¢ gpreleertt imgenhhen; positi ons of the
center hole la thereof by relatively noving the detection end of the probe
200 within the center Hboge. 1a8Rhf dark dEaverd slexplanarork0 exess i vf t he
centering of the slave disk 1 with respect to the stage 11. This transfer
operati on wimndghetdestrahefleni bli deffermaceoto reddmiedhantashesnerndkisg. 2.
It is noted that reference nunerals S1, S2 ... are step nunbers indicating
a sequence ofothesizwesdibskopertlté oprasentisicventsponds to reference
nuneral s posted in description. First, with use of the linear slider 8, the
hol der1@ is forwarded Fbgard 3he SBaveddi siODl, sodt h3f tdmwee maspéendisky? IS
pl aced in face-to-face contact with the slave disk 1 (S1). Next, vacuum
suction i s exkewsedfwhé R8gmseiof taanafeunisutheofideti embddAmeannected to
the suction port 11b for close contact of the stage 11. As a result,
suction force reaches Fhe.maSRedsdiaslpe2 spphratligie thiewenf ea bbagel afofthiehe
slave disk 1, which puts the master disk 2 in close contact wth the sl ave
di sk 1 (S2).frihderetnbedhenpndition in which the slave disk 1 and the
master disk 2 14 are in close Contact, the permanent magnet 12 is
di spl aced to a positioRnigloseBt bst hAesbdekvsedeodf ceheemraageppdirak idn( 53),
and they. the permanent magnet 12 is rotated in a circunference direction
of thelfmstes diske2dibkotighthesesbtégh afr ahat fiesdr embngidewitgce 12A such as
a notor and a rotatable plate rotated by the notor and havi ng the pernanent
magnet 12 (S4). By thertgtatilodsofa threnternventf nagnettepagheki chowdnal S
recorded on the master disk 2 are transferred to the slave disk 1.
radially-elongated narrow grooves for vacuum suction in the

first embodiment;
Fig. 12 is a side view of a magnetic transfer
20 apparatus which can automatically supply slave disks to a
master disk of an embodiment of the present invention;
Fig. 13 is a side view of a magnetic transfer
apparatus according to another embodiment of the present
invention;

25 Fig. 14 1s a side view of a magnetic transfer



10 Upon term nation of the magnetic transfer, vacuum suction fromthe
suction port 11b for close contact is termnated (S5) to rel ease close
contact between the slave disk 1 and the nmaster disk 2. The holder 7 is
retracted by the linear slider 8 to an initial position, which detaches 15
the master disk 2 fromthe slave disk 1 (S6) . Wth the displacenent of the
stage 11, the slave disk 1 after the nagn?bic transfer is forwarded to the
next step. The stage 11 then holds a next “slave disk 1 to be subject to
magnetic transfer, returns to the condition and position shown in 20 Fig.

1, and then, repeats the procedure fromthe step S1 is repeated, for

conti nuous execution of magnetic transf of the s]ave disk %% Wien th
magneti c tmﬁﬂﬁ%ﬁa¢%spéFF82Hé8%rF9h8n8gh8Fti T e?%eoaza edP§ﬁsfn§nd
the master disk 2 are 25 cone in close contact with each other through
execution ofanQEﬁk%%buﬁ?guction, fine projections 2x of the master disk 2
and a thin magnetic layer Imof the slave disk 1 are in close contact to
each other so as to suk®¥y ttanstér Ehe BFFGIRAGE Y andiey. BREVERI sANEnd
8B are explanatory views of a magnetic transfer of information recorded on
a master di skor®thtafioe @fsk. MeEgstign trAnSIRE apParREI9ERaFeréxplanst ory
views of the magnetic transfer. On the surface of the nmaster disk 2, as
shown i® 10 Fi¢). PO fRKE- proj ecti ons corresponding to i nformation signals
to be transferred to slave disks are fornmed in regions 2v each defined at
specified angles (preferably having a circular arc shape in accordance with
circul ar arc-novenent of a reading head of an information reading 15

devi ce). EacPETAFLIEReDBFCRRERT pelj @Bt THhsPREFEBREBIENBOPEMEYRAgnet i c
material such as Co. In each region, format information and address
information etc. are rBefededthSucledanio v} eefi diixe apreserhednyentien
surface of the master disk 2 in the follow ng nmanner, for exanple. 20
First, a thipréceedsf ferientgnde aotmderiat shithe apathsi areodesd goa telde
surface of a glass substrate having a fine surface roughness and a good

fl at nes® whikbp betloeesraefrranca emudiegia 1z t Hihaeghapil t ditieng aprotpss.y 1Naxt ,

with use of |ithography process such as 25 photolithography method using
| aser beam odravengsen bedm will Dbe understood that the following

embodiments are just part of examples of the present
invention and do not limit the technical range thereof.]
Present embodiments of the present invention
15 exemplify a magnetic transfer method for implementing write
of format information, address information, and the 1like
onto a magnetic disk used in hard disk drives through
magnetic transfer from a master disk storing format
information, address information, and the 1like to the
20 magnetic disk serving as a slave disk, as well as an
apparatus therecf. The embodiments are also applicable to
other magnetic transfer to magnetic disks in the same way.
Fig. 1 shows the constitution of a magnetic
transfer apparatus based on the magnetic transfer method

25 according to the first embodiment of the present invention.



16 a resist filmfornmed on the thin filmis exposed and then devel oped
through devel opi ng process. Thereafter, the projections are fornmed through
dry-etching. Alternatively, after a resist filmis forned on a 5 surface of
a substrate and patterning is executed on the resist film a ferromagnetic
thin filmof Co etc. is fornmed thereon, and then the resist filmis renoved
fromthe substrate to formthe projections. This nmethod is called lift-off
nmet hod. 10 As the nethod of form ng the pF&jections, for exanple, with use
of | aser beam electron beam or ion beam or through nechanical process,
the fine projections may be directly fornmed. The nethod of form ng the
ferromagnetic thin film 15 on a glass substrate is not [imted to the
sputtering pteeedadnghycChdransdifrerteioied LA Fo8 I3 AR RELRT oBegBesdEn as
vacuum evaporati on process, ion-plating process, CVD process, plating
process, or %h@nalkefr¢ﬁeaﬁmﬁﬁﬁﬁﬁaQkQMegn fRE eFITPH acel Giowach hole

projection and the bottom surface of each recess between the fine
proj ecti ons toraespohel nghesephf e nat fbavei ghaksli ¥ithepengnhigronhotlhela
surface characteristics of the surface of the slave disk where the naster
di sk i nformatnom icenter thereof by placing the master disk 2 and the
5 slave disk 1 in face~to-face close contact with each other.
In this method, the master disk 2 is moved to the side of
the slave disk 1 placed in a specified position and is put
in face-to-face contact with the slave disk 1. Then,
vacuum suction is executed from the center hole 1a of the
10 slave disk 1 to bring the master disk 2 facing the slave
disk 1 into close contact with the slave disk 1. Under
this condition, magnetic transfer is performed from the
master disk 2 to the slave disk 1.
The master disk 2 has on a substrate fine
15 projections corresponding to information signals to be
transferred to slave disk(s) 1, and has a surface with an
in-planar coercive force of 40kA/m or less and made up by
hard or semi-hard ferromagnetic material having magnetism.
That is, it is necessary for the master disk 2 to have such
20 a larger coercive force that the information signals of the
master disk 2 can be transferred to slave disk(s) 1. If
the master disk 2 has coercive force of several hundreds
kA/m, a permanent magnet 12 described later may be omitted.
The master disk 2 1s supported by a holder

25 (serving as one example of a master disk holding device) 7



recorded and pit sizes of the master disk, generally, 0.05 25 um or nore,
preferably 0.1 dun or nore. As one exanple, the 17 distance is 0.5 um The
ferromagnetic thin filmmterial of the surface of the projection is not
limted to Co. Many kinds of magnetic materials such as hard magnetic
material, sem s hard nmagnetic material, or soft magnetic nmaterial may be
used. In order to generate sufficient magnetic field for recordi ng, not
dependi ng on ki nds of magnetic recording hdi ums to which information of
the master disk is recorded, 10 it is preferable to increase the saturated
magnetic flux density of the magnetic material. The master disk 2 has, on
t he surface, radiallyelongated narrow grooves 2a for vacuum suction between
the nmaster dicitednant lte 5ingar dedkdeas(SHOWNY nasi frea18X28PTRe Y odves
2a are |located at regions other than the regions where the information to
be transfer fetward ezod dedckVardelaiiag dajisid) wher e CdattdaniPackhesseer ed
in sectors. After a thin magnetic |ayer of a slave disk of a nmagnetic
recordi ng matferiled misten. dPAKi 8, nhfAcei Z6d AnPwWiHe DR dbe B eRt bpragppkyi ng
a magnetic field thereto as shown in Fig. 9B, the slave disk 1 and the
mast er di sk 12 aie gonmetahablessabparadn W tdizustfendrerials dhoemtionFog.
9C, the magnetic field is applied fromthe naster disk side to the slave
di sk sigle i ntHdanappmsidiesidi2 ectThon perndmennendgneir b2t hay s shphaced
Fig. 9D. Thus, as shown in Fig. 9E, 18 magnetic transfer (so-called
pre-formating)tH oanr edeadinognadomrerat wh bélor wetn ochamgle atdgess licnfooead | dn
etc. onto the slave disk 1 is termnated. As shown in Fig. 8A Wen the
magnetic fi efigappbBcanbond sdesadidesl]l bstshpwanidn aBisgp. 8y Het berthpged
projections 2x of the master disk 2 are cone in contact with the thin
magnetic | ayt theoklavel aMekdisskiel,. Mtenthbemkiiternagesd ixidayss fhoeh t he
slave disk 1 is mnmagnetized in one direction by applying a magnetic field
thereto as strowrily. an.arrogni e got®Brxi nhaader dahee sidwe 1@itdie rot aki on
of a permanent magnet on a sl ave disk side, the all recording nagnetic
patterys of dhepstioyd diyska 1saagenygretvizeyr as tone oseamplecbifore aslave
i ndi cated by arrows 1ly. On the other hand, when the thin magnetic |ayer 1m
of the sl aveitkiskhdldsngaghieticzed 1h, annopposi perbpkediyr edt iwnidly there
appl yi ng anot her magnetic field thereto as shown by an arrowin Fig. 9D in
accordance wtd themedt af iphupdilite pér mrentonagoets12 lkavisy aoblappagsite
magnetic pole to the nagnetic pole of the pernmanent magnet | ocated on the
sl ave di sk sifle, igvehy oreitefr tde wich eehedend snepeidd Pastet DSn20oeh t he
slave disk 1 are magneti zed in the opposite direction as indicated by
arrows | x asishopdri a1bsg. cBRtakel | (@sdiginlesctt dn opats) abavert hakseceand
enbodi nent of the present invention with reference to Figs. 3 and 4. It is
noted that coHNPeaCat SurhESRdtRfsthé uténber2hodeelkNoCorHBNsMEE HAGKE 1Qf
the first enmbodi ment are given

As shown in Fig. 10A, circular arc-shaped grcoves 1llc

connecting to the suction ports 1lla of the stage 11 are
preferably formed to surely hold the slave disk 1. The
stage 11 is displaced by an unshown displacement device to
20 a specified position, where the slave disk 1 is held by the
stage 11 through execution of wacuum suction (for exampile,
at -10kPa through -100kPa) from the suction ports lla for
holding with use of a wvacuum suction device 101, and then
the moved stage 11 is displaced to the position which makes

25 the slave disk 1 confront the master disk 2 as shown in the



19 identical reference nunerals and description thereof is abbreviated. In
Fig. 3, a holder (serving as one exanple of a master disk hol di ng device)
13 for holding the master disk 5 2 is formed to have a hollow cylindrica
shape and to execute vacuum suction by vacuum suction device 102 connect ed
to a suction port (suction device) 13a which is interconnected to a hol | ow
portion. This inplenents suction of the central portion of the master disk
2. Other 10 constitutions are in common wih the constitutions described in
the first enmbodiment. As described in the first enbodi nent, when the vacuum
suction is executed fromthe suction port 11b for close contact provided in
the stage 11, the suction force 15 reaches the nmaster disk 2 through the
center hol efliguak .t h@nsltinee ceingld tionl shiowmpdssifilge tlhatmadiist icausiegnals
deformation of a central portion of the nmaster disk 2, which corresponds to
the center bekerded amd e ecdster etbsked ahe tzensfeswed do fldveceslave
However, when the central 20 portion of the master disk 2 is sucked in an
opposi te di Heetkd an. byRedowemtdiects lavd rdbsk he discthienld poyt thaa sprama ded in
the master disk hol ding device 13 as stated above, the deformation of the
central porthedueh the-umst suctisck, 2asashbempriaveni@d. 1TBer ef gyeuradhietyt he
vacuum 25 suction force fromthe suction port 11b for close contactb 20
and thg vacuyy sitet | evahpler Foam, t Hansuctpadl s 184 ake igerhalraneelet he
master disk 2 is not deforned and the magnetic transfer can be efficiently
conducted. hn idfe tease ey elildie Imadeerdetiesdt el itsy faut resk Hcal tdrsbsi2daon
board wth the thickness of 0.5 mm w thout execution of vacuum suction
fromthe sugoroRaR@dt iHR, i ntast W sSIUGid i X el etbrit M Hdiee SUCt £ 108 OF t
11b for close contact at 80 KPa deforns the central portion of the master

di sk 2, chapgi ngetheitel ghimdieieofné o cepric@iiormt &by 30 Mien pERpkverod f
the vacuum suction is decreased to the level of 40 KPa for preventing the

def or mat i on, it Cerhial cRAELFONMefet s Mast enHdi Sk12vies dekrrmed ang, & he
hei ght thereof is changed to several tens inn. In order to prevent the

def or ARt i on Qfe I8 NP dirteAng/ FUUWASUALd N dSsk 1 with respect to

the stage 11. This transfer operation will be described
with reference to a flow chart shown in Fig. 2. It is
noted that reference numerals Sl1, S2 .. are step numbers

indicating a sequence of the transfer operation and

15 corresponds to reference numerals posted in description.
First, with wuse of the linear slider 8, the
holder 7 is forwarded toward the slave disk 1, so that the
master disk 2 is placed in face-to-face contact with the
slave disk 1 (S1). Next, vacuum suction is executed with
20 use of a vacuum suction device 100 connected to the suction
port 1lb for close contact of the stage 11. As a result,
suction force reaches the master disk 2 through the center
hole la of the slave disk 1, which puts the master disk 2
in close contact with the slave disk 1 (S2). Under the

25 condition in which the slave disk 1 and the master disk 2



15 required to be performed at 10 KPa or |ower, which spoils sufficient
adhesion to the slave disk 1. Accordingly, as shown in Fig. 3, vacuum
suction fromthe suction port 13a, which sucks the master disk 2 fromthe
backsi de thereof, enables prevention of the deformation. Far exanple, when
20 vacuum suction is conducted fromthe suction port 11b for close contact
at 80Kpa together with vacuum sucti on frog1the suction port 13a at 80 KPa,
no deformation of the naster disk 2 is ob érved, resulting in excellent
magnetic transfer. 25 Description will be nade of the procedure of 21
transfer operation for transferring magnetic signals fromthe master disk 2
to the slave disk 1 based on the copstitution. shown in Fig, 3 wﬁtﬂ
ref erence t@qﬁgﬁn4?l??ei§°ﬁ5?88’tEgF PREDANRD Y MAgn i henflsPhacstage
11 is 5 displaced by, an unshown displacenment nmegns to a specified position,
where the sl&e2 dPSRIEIPR RéPdehy ot Hd &t klilgﬁr SGQﬁ%Mq% S§aéuum
suction fromthe suction port 1la for holding, and then the stage 11 is
di spl aced t ol3He pa&Ft i HEMNIEER RKERIFRE sMREREH sk 1 léon??BﬁFeghé-Ihaét er
10 disk 2 as shown_ in the figure. First, with use of the |inear slider 8,
the hol der 1B FeumbeiRReREIHREE PR HE STRR MUF SR 19188 £hRRTPHERNHSEeP Idi sk
2 is placed in face-to-face contact with the slave disk 1 (S11). Next,
vacuumSuct i®n doFabdetaut € Wiy 19eHdecof LEAe FRERUMBUG | SR t@Vi @édd10e
connected to the suction port 11b for close contact. As a result, suction
force reachesotheabdet eplafek Edreighy hetbentBptasl eand ohavhBds| 4he
disk 1, which puts the master disk 2 in close contact wth the slave disk 1
(S12). At theessmment npagnet vieul®d suctBvntheorPEAEigDcPFoRhporPErM3AChE
execut ed, which sucks the nmaster disk 2 fromthe backside thereof.
Consequent | ynagiet nesegneticks2gnahesreapgdedosd ddwe aeastvet disk 81 ave
disk 1 free fromdeformation of the center

transferred to the slave disk 1.

10 Upon termination of the magnetic transfer, vacuum
suction from the suction port 1ib for close contact 1is
terminated (S5) to release close contact between the slave
disk 1 and the master disk 2. The holder 7 is retracted by
the linear slider 8 to an initial position, which detaches

15 the master disk 2 from the slave disk 1 (S6). With the
displacement of the stage 11, the slave disk 1 after the
magnetic transfer is forwarded to the next step. The stage
11 then holds a next slave disk 1 to be subject to magnetic
transfer, returns to the condition and position shown in

20 Fig. 1, and then, repeats the procedure from the step Sl is
repeated, for continuous execution of magnetic transfer of
the slave disk 1.

When the magnetic transfer is performed in the
condition that the slave disk 1 and the master disk 2 are

25 come in close contact with each other through execution of



portion, because of the bal anced suction force given to the 25 both side of
the master disk 2 (S13). Under the condition 2z in which the slave disk 1
and the master disk 2 axe in close contact, the permanent nagnet 12 is

di spl aced to a position close to the back side of the master disk 2 (S14),
and then the permanent nmagnet 12 is rotated in a 5 circunference direction_
of the master disk 2 around the center of . the naster disk 2 through use of
the rotative driving device 12A, by which rmagnetic signals recorded on the
master disk 2 are transferred to the slave disk 1 (S15). Upon term nation
of the magnetic transfer, vacumm 10 suction fromthe suction port 13a is
termnated (SI6 while.at t sane_tine..vacu suction framthe,suction
port 11b fofv%f%ﬁ% EBEEégp’i Wﬁrﬁ?ﬁﬁ%ﬁF%%ﬂ%)EggcﬁglEggengﬁgéé é%H%gc?

bet ween the sl ave di.sk 1 and fhe ster .disk_2,,The hglder..7.is retracted
by the i nod ™| Padid (BRGRC YRS | ARVER BhsPti She FIEYE deiaknds T1e mlst er
disk 2 fromthe slave di%k 1 (Slse. V%th t he di spl acenent of thefsta?ﬁ 11,
the slave diSk3® afPBFathe HagtRth cOFPERsFEr 3% FOr i ded t of et fext &t ep.
The stage 11 then holds a pext slave disk 1 to be subject to nagnetic
transfer, ref@fRetto fEF\%""Ege’éonditi on and position shown in Fig. 7, and
repeats the procedure fromthe step, S11, for continuous execytion of
magnetie transfer of tﬁég§l'av§p‘d| 1.8BNe B Se SSPILFNIAT EYs ABSHE t RE t Rird
enbodi ment of the present invention with reference to Figs. 5 and 6. It 25
is noted thafagRApbRehtanfABEe ClofdfPrRtdRS F5E9 ecfjorf%‘gna m38tGrt HifKose
of the first and second enbodi nents are %;ven identical _reference nunerals
and descri pt¥@n & hélédte | &igkor eviZt . PRFi §B/5, 9Gn afY’ st y 9 néres
comng froman 5 air supply device 103 and an air suction line 16 com ng
from the vaceXipdanetPsy Héoveecfobharmagonahiet BBRR®LEKe suction port 11b
for close contact of the stage 11 supporting the slave disk 1. The supply
line 15 is equi pped wi PR Ahpneurdere €& &hG dashny ciied %al 98 dheuRr iD
opening and closing the air supply line 15 while the suction line 16 is
equi ppe@ wi t Bl d. va?eumm Elendiidattriemsed opaIngs PPOSI®Y offeni Agfanaagiesi ng
the a=r suction line 16. The holder 7 for holding the nmaster disk 2 shares
the constitusienahft Ha hbef i tsanehiomdrese, $hough difksisake| dermes in
provi ded with the vacuum suction_device 102 shown in the second enbodi nent
i s al so appl Feabpest 2% heachi réebiirddli stnt SPIRELbrdcantleof (Rugherrbly
transfer with use of a magnetic transfer apparatus according to the above
20 constituthaningl 12 belgeyérrberan sharef difenaecpsdpnge evith circular

arc-movement of a reading head of an information reading
15 device) . Each surface of the projections is formed of
ferromagnetic material such as Co. 1In each region, format
information and address information etc. are recorded.
Such fine projections are formed on the surface
of the master disk 2 in the following manner, for example.
20 First, a thin film of ferromagnetic material such
as Co is formed on the surface of a glass substrate having
a fine surface roughness and a good flatness which becomes
the master disk 2 through sputtering process.
Next, with use of 1lithography process such as

25 photolithography method using laser beam or electron beam,



It is noted that |ike the first enbodinment, the stage 11 is displaced by an
unshown di spl acenent device to a specified position, where the slave disk |
is held by the stage 11 through execution of vacuum suction fromthe
suction port 25 1la for holding, and then the stage 11 is displaced to the
24 position which nmakes the slave disk 1 confront the master disk 2 as
shown in the figure. First, the pneumatic sol enoid-controlled valve 9 is
opened so that air is being supplied from&he supply S line 15 to the stage
11, and inserted fromthe center hole Ia of the held slave disk 1 toward
the master disk 2 through an inner space 11d of the stage 11 (S21). Next,
with use of the linear slider 8 the holder 7 is forwarded 9 toward the

sl ave disk a, resisttatfike heshed anskhe thing Hildeedsi gxpasedt aridacenen
contact with the slave disk 1 (S22). Here, air being inserted fromthe
center hol edexedbprede $hxeugdi sdeYelonand tPECEBSEer diBhkeneyehRy at ctha
buffering effect upon contact of the nmaster disk 2, thereby preventing
damages on phejeciifiomst iaxg Fprivedeshabughe dglvaedchsndi.sk 1 and the naster
di sk Z. When the master disk 2 conmes into contact with the slave disk 1,

t he pneumatic sol enoi &ldernediived wakdéed ias relsésdd f{i928)is dimkntdd amcaium
sol enoi d-control |l ed valve 10 is opened to execute vacuum suction fromthe
vacuunts20 ssarifacedevi ce Hubsttimadieghendepstteiroanyi e 16xedgtadr esul the
suction force reaches the master disk 2 through the center hole |la of the
sl ave di sk teswsitcifigot, s a He mastagnediisk t2inn fdllose £ @it attc with fdmenasdave
disk 1 (S24). Under the condition in which the slave disk 1 and the naster
di sk 25 2 atkeireorl,osendontlaen, thee pespabhenfilmgrist 12moyed Sibemittite
Sheet - 16 Decenber 2002 25 displaced to a position close to the back side
of the nast eubditylat?2 byo afopmi hhederiogectiBnsuch Esia mplthoderniy S26)1ednd
then the permanent magnet 12 is rotated in a circunference direction of the
mast er di sk 12 fithoRfgmatdedf 5 the rotative driving device 12A (S26). By
the rotation. of the permanent magnet 12, magnetic signals recorded on the
mast enodi sk 2 are trapsf ethed niextdie sifaveorhikg 1.thdpoprogeathahson pbrt he
magnetic transfer, the vacuum sol enoid-controlled valve 10 is closed to
termnate 1l@xwa@lyn suat arsd raimlidye rs ieamgn qlaydtrblb Yedm Clasel a0 eoh,
(S27). Then, the pneumatic sol enoid-controlled valve 9 is opened fox air
supply, by wii cdhrdugh smécpphiesl fpooéede, centetihel erog eaft ildies Hayepdi sk
1 toward the master disk 2 (S28) to facilitate detachrnent of the slave
disk 1 and Wecainagieymati sk 2. Wien the holder 7 is retracted by the
linear slider 8, the inserted air rel eases close contact between the naster
disk 2 and the slave ditsk methdd o Privweditrsy athe sfarr cfadihe: isd aveili 8k1d to
the master disk 2 and prevents deformation, enabling detachnent w thout 20
damages to e BBSGRisdi sdubstrate is not limited to the sputtering

process, may be a conventional thin film forming process
such as vacuum evaporation process, ion-plating process,
CVD process, plating process, or the like.
The distance between the top surface of each
20 projection and the bottom surface of each recess between
the fine projections corresponding to information signals
is, depending on the surface characteristics of the surface
of the slave disk where the master disk information 1is

recorded and pit sizes of the master disk, generally, 0.05

25 pm or more, preferably 0.1 pm or more. As one example, the



Retraction of the holder 7 returns the master disk 2 to an initial
position, which detaches the master disk 2 fromthe slave disk 1 (S29).
Wth the displacenent of the stage 11, the slave disk 1 after the magnetic
25 transfer is forwarded to the next step. The stage 11 then z6 holds a
next slave disk 1 to be subject to nagnetic transfer, returns to the
condition and position shown in Fig. 5, agq repeats the procedure fromthe
step S1, for continuous execution of magnetic transfer of the slave disk 5
1. Next, description will be nmade of the fourth enbodi nent of the present
invention with reference to Fig. 7. It is noted that conponents whose
constitutions are in conmon with those of the second enbodi nent are given
10 identi caldkgfanencks nlinerigms and description thereof is abbreviated. As
shown in Fig. 7, a holder (serving as one exanplgi?f a master di sk hol di ng

device) 14 is equi ppedtBft hfer perderehdCst FRtRur &1 {Rer PPR§Tagon8Tex RSl e
of a 15 buffering device) 17, which prevents generation of damages when the
hol der 14 isSifSptacet todaPEcipetipel dfnphel sPabRAdFSKCe byMBRE KiRES!
slider 8 to put the nmaster disk 2 in face-to-face contact with the slave
di sk 1. The olffagneglictraceniela7swal) pe hesd Brarpléc BaRpsiad, ofseaizo
spring placed in between a front end portion 14a of the holder 14 for
hol di ngS t he masd emaghekiz araterizbs end Sedrlt i BAINAbi€| Xed ard alhend ¥ nbar
slider 8 so as to displace the front end portion 19a toward the rear end
portion 14b usedn axis direction by an urging force of the spring. 25 To
i ncrease productivity, displacenent of the 27 holder 14 by the |inear
slider 8 is set to be ERecndatr afoa stk appfovinbtelnadeiig sdéeldit h
this level of displacenent speed, inpact generated at the time when the
mast er di sk foxonesordinent aeft drpendhegsPavEinfsko? mggnetic recording
mediums to which information of the master disk is recorded,
10 it is preferable to increase the saturated magnetic flux
density of the magnetic material.
The master disk 2 has, on the surface, radially-
elongated narrow grooves 2a for vacuum suction between the
master disk 2 and the slave disk 1 as shown in Fig. 11.
15 The grooves 2a are located at regions other than the
regions where the information to be transferred is recorded,
for example, regions where data will be stored in sectors.
After a thin magnetic layer of a slave disk of a
magnetic recording material of Fig. 9A is magnetized in one
20 direction by applying a magnetic field thereto as shown in
Fig. 9B, the slave disk 1 and the master disk 2 are come in
close contact with each other as shown in Fig. 9C, the
magnetic field is applied from the master disk side to the

slave disk side in the opposite direction to the one

25 direction as shown in Fig. 9D. Thus, as shown in Fig. 9E,



5 considerably large, which may cause damages on the master disk 2 or the
sfave disk 1. However, the presence of the buffering structure 17 buffers

t he inmpact, thereby preventing generation of damages. Although, the hol der
14 equipped with the 10 buffering structure 17 is applicable to the
constitution shown in the first enbodinent, it is preferable to apply it to
the constitution depicted in the second enbodlnent as shown in Fig. 7. In
Fig. 7, the front end portion 14a of the 18 hol der 14 for hol ding the
master disk 2 is forned to have a hollow cylindrical shape. In this
constitution, vacuum suction is executed by a vacuum suction device 102
connected to a suction port 14c which is interconnected to the holl ow
cylindrical dagmetindtpensifer 14sn-CRilile@0prapfematinguctfiiaon veécohding
central portion of the master disk 2. In addition, a stage (serving as one
exanpl e of afstmat dinfkrmeltdiong atedi ediir2®shadl ottt gdravetdi slorita htbeagh
execution of vacuum suction froma suction port 20a for suction-holding.
When di spl acehene odiskhé ssager®@nzSelri nds tdmovel avre Migk 9At oWheposhti on
to confront the Substitute Sheet - 16 Decenber 2002 28 master disk 2, the
mast er di sk Radiseplactileld dpprkitatiaceisoakacttedt st Beovshave Higk 2Aby
the hol der 14 displaced by forwardi ng novenent of the linear slider 8.
Here, the buffier fngestoncitaate chd i Twpastedhieo tawtdwl desk12 lutfd eremd iapact
upon contact, thereby preventing damages given to the master disk 2 or the
sl ave di sk lecofrtisttewithf thbe thmat eagiesk c2 liayeputln nofont erivav dhskhe.
slave disk 1 under thecondition in which air is being suppliedfronma

suct i onport 20Reh Ok hel 0Blei £ Ofad@le tAOVI Lheslr | nmt hest ape20s Ypvar d18kt hemast er
disk 2' via an inner space 20dof thestage 20andthe center hole |la of the

sl ave di skl psgeseiibed ibefoie, dippaeiofi BN PPNy LRGL ACMAEndI€ field
efficiently buifered by the effect of the buffering structure 17 conbi ned
with a buffefhageebf ast sHuGnt oyaiah il N Filp, TIB SignsUESSIRREYERE AN Of
damages given to the master disk 2 or the slave disk 1 when they 'cone in

contacfoWw t hygacho®sh@bn of a permanent magnet on a slave disk side,

the all recording magnetic patterns of the slave disk 1 are

magnetized in the one direction as indicated by arrows 1ly.

On the other hand, when the thin magnetic layer lm of the

slave disk 1 is magnetized in an opposite one direction by

15 applying another magnetic field thereto as shown by an

arrow in Fig. 9D in accordance with the rotation of the

permanent magnet 12 having an opposite magnetic pole to the

magnetic pole of the permanent magnet located on the slave

disk side, every one of the all recording magnetic patterns

20 of the slave disk 1 are magnetized in the opposite
direction as indicated by arrows 1x as shown in Fig. 8B.

Following description i1s about the second

embodiment of the present invention with reference to Figs.

3 and ¢. It is noted that components whose constitutions

25 are in common with those of the first embodiment are given



Upon face-to-face contact of the master disk 2 with the slave disk 1, if
the vacuum suction fromthe 20 suction port 20b for cl ose contact provided
in the stage 20 is selected, the suction force reaches the master disk 2
t hrough the center hole |la of the slave disk 1, which puts the slave disk 1
and the master disk 2 in close contact. This may cause deformati on of a
central portion of the 25 master disk 2 which corresponds to the center
hole |l a and 29 directly receives the vadfum suction force. However,
vacuum suction fromthe suction port 14c provided in the hol der 14 prevents
the deformation of the central portion of the master disk 2 by sucking the
master disk 2 in an 5 opposite direction. Therefore, if the vacuum suction
force from t hdestiécrdn FRFeronee f UMELES caRfactie 3@a-Phech ackimn &t iich
force fromthe suction port 14c are in balance, the master disk 2 is not
def or med andahhgewibgedransfer can be efficiently conducted. 10 It will be
understood that the procedure of magnetic transfer in the constitution of
t he present enbodi ment Iks Fildentdi.ca@l Nod dearat (SECViRg skt opdeepalbPientt o
t hat description thereof is abbreviated. In addition, as showm in Fig. 7,
the rear endmaS5tpor tiisk d&foidimgstaryd 20 ils3 bfackeelding thangpatem ddjkect
21. In this constitution, a canera 22 is installed in a rear end direction
of the Stage220isorfomege pockgyvef at heobkow ecyldingldixadf sheps| aamd ditsk 1
t hrough the transparent object 21. This enables to detect deviated hol di ng
20 positionsegkctlie sivawaudi sksukhilirch By staekadn angubeidnby defré cst add) 20.
For exanple, as shown in Fig. 7, an alignnent mark 23 is preparatorily
formed on theocceerteéedoftd e smstieondpskt2,(sacd iomage i aklupl 98 whe cbentser
hole la and the alignnment nmark 23 are executed by the canmera 22 25 through
t he transpar énteghpaaec2td wtiochaenablléswt opdetéon. ~o Thiie ddwipdtdm@mdn
the central positions of the alignnment mark 23 and the center hole |a.
Accordi ngly, suettiba edgfsehwheratirhé posittibanodf theemalsdve diisk 2 .helotHar t he
stage 20 . is deviated froma specified position, the direct=on and 5
amount 10f thecdetiiatitanpnar e shed ectiad, damssh onwiihch the pesintstdruwfide
stage 20 or the master disk 2 can be justified. In each constitution
descri bed hegeisalebede int htendgitret dmdlod2meatdi spl aced to the side of the
slave disk 1 10 by the linear slider 8 However, it is also possible to fix
the position of the nmagiserdekdskiRedndnditdp atbrsbe exlbmaintirsk lwhent hesi de
of the master disk 2 for achieving face-to-face contact thereof. In Fig.
12, referencearuner adudt2ibrenst exegutsd oty thdexid idevisert 121bdefat es
a handling device for slave disk, 122 denotes a slave disk lifter, 123 a
sl ave casset iceolser iradty wrprided i iy aheSlsawgedisks theasst@idnngotad e,
124 a direct-driving notor for handling the slave disk 1, 12S a
di rect 1dri vi ngaatiesr thex measeet idd.sk2@ Refretehc ¢ hreurendde r10d 1denet e aisd age
(serving as one exanple of a slave di sk hol ding device) corresponding to
the stage 20silaviel glisk 1104 ThenbiepoasbbldethésertiBg casiseze xS iddn a
mast er di sk hol ding device) corresponding to the holder 14 in Fig. 7, 105
denot es a pepmfanent cewgreil 25pootiespondi NgHeo trnkestper maaesk magnetwhliH i n
Fig. 7, 106

corresponds to the center hole la, and directly receives

the wvacuum suction force. However, when the central
20 portion of the master disk 2 is sucked in an opposite
direction by vacuum suction from the suction port 13a
provided in the master disk holding device 13 as stated
above, the deformation of the central portion of the master
disk 2 can be prevented. Therefore, when the vacuum

25 suction force from the suction port 1lb for close contact



31 denotes a rotary notor for rotating the permanent magnet 10S, 107
denotes an X-direction stage for master disk, 108 denotes a Y-direction
stage for master disk, 109 denotes a linear slider for master disk, 110
denotes a linear slider 5 for permanent magnet 105. The linear slider 110
noves the permanent nmagnet 105 so as to nove to in a vicinity of the master
disk 2 and nove tar fromthe master disk For positioning the maser disk
2 wth respect to the slave disk 1, the Xdirection stage 107 noves the
master disk 2 in an 10 X-direction (for exanple, vertical direction) and
the Y direction stage 108 noves the master disk 2 in a Y direction (for

le, lateral direct] pendicul ar _to the X-direction. The |i
Sl Tor 100 FB0eEhEnd S PoI B TD AR O bGPt PORAcH! BPI y 61 HH10 2

position far 15 fromthe slave disk 1,. As shown in Fig. 12, the slav
cassette 12BRstRA}FRFEhe tg’leurlﬁf‘st?ﬁvéild?)%kg 1*Fs %F/egeFGrﬁ‘eﬁanﬂNin he
position by the direct-driving notor 125..Theq, one of the slave disks 1
stored in tRaIBgEdEt t&ansFers CRRT PEJ oy 16y 3¢ h&qdNrE e sk Iifter 122 to
a first handling position. As shown in Fi%. 12, the slave disk 1 |ifted up
to the first handlinglposi®s oR2F& HEIRF Dy hRe MaHRT nglddvicel 210 mRcht ed
at a second handling position, by jnserting a Eair of pins 121a of the
handl i Ag deviEl® B2BlLlitcen heazshiwtpstye| BREgkBESEhe Is(Cave M/ s WUERME t hen
moving radially 32 outwardly the pins 121a to hold the inner surface of
the center BBEEUL&ODhe?EofVacHilm sERFE1GNski1oRel iy SHFEIRANIPPHE deldce
121 is rotated by 1SO degrees by a notor 121m of the handling device 121,
and i s novedafpum sHETE oS eFrgUREAdIEreg Fo SUt i PIut sl rfasfelose
position by a notor 124mof the direct-driving notor 124 for handling. The
sl ave di sk goatacheafti B8$ KPpafiefermsoding ientgal arsttelare § rtdif wster
handl i ng device 121 to the stage 103 by sucking the slave disk 1 of the
handl i ng dedisé 221 chhanplnghéhet agd ghi3 thetradfet o elrmasivignatel pild j2da of
the handling device 121 fromthe center hole la of the slave disk 1. Then,
the st@ge 1B3enolidi ida Hesluvesulitskon is decheadedy teeGhgedrevies WL & ot or
120m of the rotary indexing device 120 so as to oppose the slave disk 1 to
the |15 maseKPdi slor2 prEeEntinehow dadehnetiaboditmentcepft nale Rurdsiam of
invention simlar to the enbodinent of Fig. 7. In Fig. 13, there are shown
various ki ntiseofmaistes ngigdévitesssyefcammacheandt &he npebrhl06hkoreofotiat i ng
t he permanent nagnet 105,

changed to several tens pm. In order to prevent the

deformation of the master disk 2, wvacuum suction 1is

15 required to be performed at 10 KPa or lower, which spoils
sufficient adhesion to the slave disk 1. Accordingly, as
shown in Fig. 3, vacuum suction from the suction port 13z,
which sucks the master disk 2 from the backside therecof,
enables prevention of the deformation. For example, when

20 vacuun suction is conducted from the suction port 11b for
close contact at 80Kpa together with wvacuum suction from
the suction port 13a at 80 KPa, no deformation of the
master disk 2 is observed, resulting in excellent magnetic
transfer.

25 Descripticn will be made of the procedure of



20 the X-direction stage 107, the Y-direction stage 108, the linear slider
109, the linear slider 110. In Fig, 13, reference nuneral |11 denotes a
spring, 112 denotes an air conpressor, 112a denotes a pneunatic

sol enoi d-control | ed valve far air conpressor 25 corresponding to the
pneumatic sol enoid-controlled valve 9 33 in Fig. 5 113 denotes a vacuum
punp, 113a denotes a vacuum sol enoi d-contraql led valve for the vacuum punp
113 corresponding to the vacuun1so|enoid-@gntrolIed valve 10 in Fig. 5, 114
denotes a vacuum punp, 11S denotes a vacuum 5 punp. The spring 111
corresponds to the buffering structure (serving as one exanple of a
buffering device) 17 in Fig. 7. The vacuum suction device 115 corresponds
to the vacwﬁﬁ@%@f¢©nOBéVﬁgé°ﬂqum Fransferrhady fe@intsifct $oRnaesi deom 4
corresponds to the vacuum suction device 10 101 in Fig. 7. The vacuum
suction devithke 1TRIRT esHcrids 2t o tehethacushd $eictd bk delvi d@SEI). OThe toeage
103 corresponds to the stage 20 in Fig. 7. Reference nuneral 103a denotes a
sucti on portccostEspovhei nghownt s Figti Sn Widiht rEferend gto 7F1¢034. deddt es
an inner space 15 corresponding to the inner space 20d in Fig. 7. Fig. 14

i s anot her enbodbtredt tdfatt hbkike esbet fimant émpodimertt heéheprdtage sll odat ed
on the slave disk side as the buffering structure, whereas in Fig. 13, the
spring $s | odasptaocadt hg mastershwk didplasembptbaofelears ngp 28 speadifiee. | n
Fig. 14, reference nuneral 107A denotes an X-direction stage for slave

di sk, 108A deosiesom, Ydheeet itUre ssbgeef disgl dvelsli Bkldl b§9AMenstagea llli ner
slider for slave disk, 111A denotes a spring. The X-direction stage 107A
for slave di skrosglr exenuitioa rehnmezcsumi kaction2F riche thai section gbage
107. The Y-direction stage 108A for 34 slave disk is driven in a manner
simlar to theaYfdrreoldangst agel H&n Tire |stwmge s11des Eospibaed dbskhBO9A
is driven in a manner simlar to the linear slider 109. Although the
magneti c si gpakstionl udienl ket Bheé nEdbavat daskand aodfessti bher matsiten
etc. are transferred in the enbodi nents, data or software which are used
for useo maydbekabsast shosheinedhenftbersane nanner as the format

i nformati on and address information etc. According to the present invention
as described 10 above, Farsktavewiitisk use puwf | thel okeneant aclidet h 85 nasieer

di sk through execution of vacumm adsorption . As a result, magnetic
transfer frohollernhstés dbskatdetiheoshadetteskleae ke skondusbedhaitt the
accuracy free fromtransfer irregularities. In addition, deformation of the
:raster 15 dinakteausiedkby2 vasuwhaxieri | bm- fakdi-ng-&aceeldomsadiai Wutes tale t he
time of detachment can be prevented. Further, there is provided a structure
to prevent geperat Heskofl damges whexdt f headmshesudt sknand khecskade wditgk
are put in close contact at a high speed, which enables reliable magnetic
20 tramnsfer wskth ohcre@sedapuogducsugtiyn Aldthategh1lle poesestednvient itere has
been fully described in connection. with the preferred enbodi nents thereof
wi th referengectochhgocatcammngongcioawi agstaict .i s AD bereetied,t katctdam ous
changes and nodifications are 25 apparent to those skilled in the art. Such
changes and force reaches the master disk 2 through the center hole la

of the slave disk 1, which puts the master disk 2 in close
contact with the slave disk 1 (812). At the same time,
20 vacuum suction from the suction port 13a is executed, which
sucks the master disk 2 from the backside thereof.
Consequently, the master disk 2 comes into close contact
with the slave disk 1 free from deformation of the center
portion, because of the balanced suction force given to the

25 both side of the master disk 2 (S13). Under the condition



35 nodifications are to be understood as included within the scope of the
present invention as defined by the appended cl ains unl ess they depart

t heref rom Substitute Sheet - 16 Decenber 2002 -36 THE CLAI M5 DEFI NI NG
THE |1 NVENTI ON ARE AS FOLLOWAS: 1. A nmagnetic transfer nmethod for performng
magnetic transfer froma master di sk having no hole at its center and
projections indicting information to be t Qnsferred to 5 a slave disk with
a center hole in a center thereof by placifig the naster disk and the slave
disk in face-to-face close contact with each other, the method conpri sing:
pl acing the master disk and the slave disk in face-to-face contact with

h her; 10 d i i I di
Grok for el By iRg B oeh SR B i T Tt BR G, Rtk Re 258 veRa ok
rded, on the

facing each of her; magnetically transferring infornation rec

st of di Sk ST e CORadE 12 GG Het aBERG oL M bt G SIS SHhd 3 hé

sl ave disk after the netjc transfer is,termnated, wherein, upo t act
or detachmernRO®FtteR gf&%% é?sih%gﬁﬁ?hesﬁ%§t%$1E?%RTé§5§ri l§5ngR§§2 owar d
the master disk through the center hole of the slgve,disk. 20 2, A magnetic
transfer met®dd a&hgefi f&¢ i PENENRNE PRI i h2achPevitRFdithte Ednt dct
bet ween the master disk and the slave di sk, vacuum suction_is al so .
conduct®d sochECYBIpFevent sl onf ofthe PBREFBR OFl e meidindyi Ske
confronting the center hole of the slave disk froma surface of the naster

di sk opposi te€eRben Sdr fEke MASEPEsEiHnt Act-hRiolgnt HESR| afe igkrotative

Substitute Sheet - 16 Decenber 2002 -37 . ,
driving device 12A, by which magnetic signals recorded on

the master disk 2 are transferred to the slave disk 1 (S15).
Upon termination of the magnetic transfer, vacuum
10 suction from the suction port 13a is terminated (Sl16),
while at the same time, vacuum suctien froem the suction
port 1llb for close contact is terminated (S17) to release
close contact between the slave disk 1 and the master disk
2. The holder 7 is retracted by the linear slider 8 to an
15 initial position, which detaches the master disk 2 from the
slave disk 1 (S18). With the displacement of the stage 11,
the slave disk 1 after the magnetic transfer is forwarded
to the next step. The stage 11 then holds a next slave
disk 1 to be subject to magnetic transfer, returns to the
20 condition and position shown in Fig. 7, and repeats the
procedure from the step S11, for continuous execution of
magnetic transfer of the slave disk 1.
Next description is about the third embodiment of
the present invention with reference to Figs. 5 and 6. It

25 is noted that components whose constitutions are in common



3. A magnetic transfer nethod as defined in Claim1l, wherein the master
disk is placed in face-to-face contact with the slave disk with a buffering
operation of the master disk or the slave disk. 4. A magnetic transfer
apparatus for perform ng nagnetic transfer froma master disk to 5 a sl ave
disk with a center hole in a center thereof by placing the master disk and
the slave disk in face-to-face cl ose contggt with each other, conprising: a
sl ave di sk hol ding device for holidng the“slave disk; a vacuum suction
device for conducting vacuum suction between the nmaster disk and the slave
di sk; 10 a master di sk hol ding deivce for holding the master disk; a
forward and backward driving device for conducting forward and backward
driving of atifbeaklowetRér e SiEse @Pek AWM DgCHROREBEBESt RE emeSt 90 di sk
hol ding device in a direction of com ng_the master disk and the slave disk
in contact Wdentdg@ ofRERTERRE 1BUBCFAGRetdRd t FRSSEEP td&N cehegpet is
transferring magnetic signals recorded on the naster disk to the slave
di sk, wher edbpagieafiatie di sk hol ding device is provided with a gas supply
device for supplying gas fromthe center hole of the slave disk toward the
nmaster disk. 5. A magnetiEiqrafsfan @parHRRlasl#eei Add Gonrincifrem an
wherein the master disk holding 20 device is provided with a suction device
for vaduum sucki agrRlyudeddecophddi 88t Bl SUFf & iPT adéne o lffaceombhg act
with the slave disk. 6. A nmagnetic transfer apparatus as defined in Caim
4, wherei n tthen othar @aaniimhagkesi dnddemims dgng@-rles peonedeedwitich the
buffering device for placing one of the naster disk hol ding device and the
sl ave di sk rmiadiiup dexdxie ihld acket o-Fhose compnitact Substthet esSheet 1116
Decenber 2002

supporting the slave disk 1. The supply line 15 is

equipped with a pneumatic solenoid~controlled valve 9 for

10 opening and closing the air supply line 15, while ‘the

suction 1line 16 1is equipped with a vacuum solenoid-

controlled valve 10 for opening and closing the air suction

line 16. The holder 7 for holding the master disk 2 shares

the constitution with the first embodiment, though the

15 holder 13 provided with the vacuum suction device 102 shown

in the second embodiment is also applicable to the third
embodiment.

The procedure of magnetic transfer with use of a

magnetic transfer apparatus according to the above

20 constitution will be described with reference to Fig. 6.

It is noted that like the first embodiment, the stage 11 is

displaced by an unshown displacement device to a specified

position, where the slave disk 1 is held by the stage 11

through execution of wacuum suction from the suction pcrt

25 1la for holding, and then the stage 11 is displaced to the



-38 with the other thereof with a buffering operation. 7. A magnetic
transfer apparatus as defined in Caim4, wherein the slave disk hol ding
device is fornmed to be a cylindrical shape having an inner dianeter |arger
than a dianeter of the center hole of the slave disk, and a side thereof
opposite to a side 5 holding the slave disk is blocked by a transparent

obj ect.
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20 suction device 100 through the suction line 16. As a
result, suction force reaches the master disk 2 through the
center hole la of the slave disk 1, which puts the master
disk 2 in close contact with the slave disk 1 (S24). Under
the condition in which the slave disk 1 and the master disk

25 2 are 1in close contact, the permanent magnet 12 is
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master disk 2 by a moving device 12B such as a cylinder
(s25), and then the permanent magnet 12 1is rotated in a
circumference direction of the master disk 2 through use of

5 the rotative driving device 12A (S26). By the rotation of
the permanent magnet 12, magnetic signals recorded on the
master disk 2 are transferred to the slave disk 1.

Upon termination of the magnetic transfer, the

vacuum solenoid-controlled valve 10 is closed to terminate

10 “vacuum suction from the suction port 1llb for close contact
(§27). Then, the pneumatic solenoid-controlled valve 9 is
opened for air supply, by whicﬁ air is supplied from the
center hole la of the slave disk 1 toward the master disk 2

(§28) to facilitate'detachment of the slave disk 1 and the

15 master disk 2. When the holder 7 1is retracted by the
linear slider 8, the inserted air releases close contact
between the master disk 2 and the slave disk 1. This
prevents adhesion of the slave disk 1 to the master disk 2

and prevents deformation, enabling detachment without

20 damages to the master disk 2.

Retraction of the holder 7 returns the master

disk 2 to an initial position, which detaches the master

disk 2 from the slave disk 1 (S28). With the displacement

of the stage 11, the slave disk 1 after the magnetic

25 transfer is forwarded to the next step. The stage 11 then
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transfer, returns to the condition and position shown in
Fig. 5, and repeats the procedure from the step S1, for
continuous execution of magnetic transfer of the slave disk
5 1.
Next, description will be made of the fourth
embodiment of the present invention with reference to Fig.
7. It is noted that components whose constitutions are in
common with those of the second embodiment are given
10 identical reference numerals and description thereof is
abbreviated.
As shown in Fig. 7, a holder (serving as one
example of a master disk holding device) 14 1is equipped
with a buffering structure (serving as one example of a
15 buffering device) 17, which prevents generation of damages
when the holder 14 is displaced toward the side of the
slave disk 1 by the linear slider 8 to put the master disk
2 1in face-to-face contact with the slave disk 1. The
buffering structure 17 may be, for example, composed of a
20 spring placed in between a front end portion l4a of the
holder 14 for holding the master disk 2 and a rear end
portion 14b fixed to the linear slider 8 so as to displace
the front end portion 14a toward the rear end pcrtion 14b
in an axis direction by an urging force of the spring.

25 To 1increase productivity, displacement of the
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holder 14 by the linear slider 8 is set to be executed at a
speed of approximately 10 mm/sec. With this level of
displacement speed, impact generated at the time when the
master disk 2 comes in contact with the slave disk 1 1is
5 considerably large, which may cause damages on the master
disk 2 or the slave disk 1. However, the presence of the
buffering structure 17 buffers the impact, thereby
preventing generation of damages.
Although, the holder 14 equipped with the
10 buffering structure 17 1is applicable to the constitution
shown 1in the first embodiment, it is preferable to apply it
to the constitution depicted 1in the second embodiment as
shown in Fig. 7.
In Fig. 7, the front end portion 1l4a of the
15 holder 14 for holding the master disk 2 is formed to have a
hollow cylindrical shape. In this constitution, vacuum
suction 1is executed by a vacuum suction device 102
connected to a suction port 1l4c which is interconnected to
the hollow cylindrical front-end portion 1l4a. This
20 implements suction of the central portion of the master
disk 2. In addition, a stage (serving as one example of a
slave disk holding device) 20 holds the slave disk 1
through execution of vacuum suction from a suction port 20a
for suction-holding. When displacement of the stage 20

25 brings the slave disk 1 to a position to confront the
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contact with the slave disk 1 by the holder 14 displaced by

forwarding movement of the linear slider 8. Here, the

buffering structure 17 imparted to the holder 14 buffers
5 impact upon contact, thereby preventing damages given to

the master disk 2 or the slave disk 1. Further, 1f the

master disk 2 is put in contact with the slave disk 1 under

the condition in which air is being supplied from a suction

port 20b for close contact provided in the stage 20 toward
10 the master disk 2 via an inner spaée 20d of the stage 20
and the center hole la of the slave disk 1 as described

before, impact given upon contact is more efficiently

buffered by the effect of the Dbuffering structure 17

combined with a buffering effect due to air insertion.

15 This ensures prevention of damages given to the master disk
2 or the slave disk 1 when they 'come in contact with each

other.

Upon face-to-face contact of the master disk 2

with the slave disk 1, 1f the wvacuum suction from the

20 suction port 20b for close contact provided in the stage 20
is selected, the suction force reaches the master disk 2

through the center hole la of the slave disk 1, which puts

the slave disk 1 and the master disk 2 in close contact.

This may cause deformation of a central portion of the

25 master disk 2 which corresponds to the center hole la and
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of the master disk 2 by sucking the master disk 2 in an
5 opposite direction. Therefore, if the vacuum suction force
from the suction port 20b for close contact and the vacuum
suction force from the suction port l4c are in balance, the
master disk 2 is not deformed and magnetic transfer can be
efficiently conducted.

10 It will be understood that the procedure of
magnetic transfer in the constitution of the present
embodiment is identical to that of the second embodiment,
so that description thereof is abbreviated.

In addition, as shown in Fig. 7, the rear end

15 portion of the stage 20 is blocked by a transparent object
21. In this constitution, a camera 22 is installed in a
rear end direction of the stage 20 for image pickup of the
center hole la of the slave disk 1 through the transparent
object 21. This enables to detect deviated holding

20 positions of the slave disk 1 which is sucked and held by
the stage 20. For example, as shown in Fig. 7, an
alignment mark 23 is preparatorily formed on the center of
the master disk 2, and image pickup of the center hole 1la

and the alignment mark 23 are executed by the camera 22

25 through the transparent object 21, which enables to detect
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the deviation in the central positions of the alignment

mark 23 and the center hole la. Accordingly, in the case

where the position of the slave disk 1 held by the stage 20

~is deviated from a specified position, the direction and

5 amount of the deviation are detected, based on which the

position of the stage 20 or the master disk 2 can be

justified.

In each constitution described hereinbefore, the

master disk 2 is displaced to the side of the slave disk 1

10 by the linear slider 8. However, it 1is also possible to

fix the position of the master disk 2 and cdisplace the

slave disk 1 to the side of the master disk 2 for achieving
face-to-face contact thereof.

In Fig. 12, reference numeral 120 denotes a

15 rotary indexing device, 121 denctes a handling device for

slave disk, 122 denotes a slave disk lifter, 123 a slave

cassette for storing a plurality of slave disks in a

standing state, 124 a direct-driving motor for handling the

slave disk 1, 125 a direct-driving motor for cassette.

20 Reference numeral 103 denotes a stage (serving as one

example of a slave disk holding device) corresponding to

the stage 20 in Fig. 7, 104 denotes a holder (serving as

one example of a master disk holding device) correspcnding

to the holder 14 in Fig. 7, 105 denotes a permanent magnet

25 corresponding to the permanent magnet 105 in Fig. 7, 106



10 10 10]]”_ aa aawXMB70! 10 10 10S $109% ()- 0! xS $109%88& ()- 0! XS

$10%84&' ()-0'i S $10%&' ()-0!dS $10%& () - DaaLaaaabdEMB70! 10 1@$10%& () -
10968 () - 109%G& ()-s! 1096& ()- s!109%G& ()- 109%G& () - bTbbHcc$ddA<MB70!

1017 "$109& ()-! "$109& ()-s! 109%G& ()-!d

Ud09%GGE ()-! 10%3& () -: ! 10%& () - ddGeee. f 8f aBVB70!

101§ SBLOYUGE () -, 4t | 10%G&' () - @s! 10%6& () - 5310%G& () -! X, $10%& () - @ & 10%CE’ (
)-8f hfifjfkfnffOyghb@' 10! D&$10% | & ()-y ! 10%&' ()-y s! 10%&' ()- 10%&' ()-
10G 10G 10G $109%G& () - gshhhh6i i dBb@!

denotes a rotary motor for rotating the permanent magnet
105, 107 denotes an X-direction stage for master disk, 108
denotes a Y-direction stage for master disk, 109 denotes =a
linear slider for master disk, 110 denotes a linear slider
5 for permanent magnet 105. The linear slider 110 moves the
permanent magnet 105 so as to move to in a vicinity of the
master disk 2 and move far from the master disk 2. For
positioning the maser disk 2 with respect to the slave disk
1, the X-direction stage 107 moves the master disk 2 in an
10 X-direction (for example, vertical direction) and the Y-
direction stage 108 moves the master disk 2 1in é- Y-
direction (for example, lateral direction) perpendicular to
the X-direction. The linear slider 109 moves the master
disk 2 between a position a vicinity of and a position far
15 from the slave disk 1.

As shown in Fig. 12, the slave cassette 123
storing the plural slave disks 1 is moved to a handling
position by the direct-driving motor 125, Then, one of the
slave disks 1 stored in the cassette 123 is lifted up by

20 the slave disk lifter 122 to a first handling position. As
shown in Fig. 12, the slave disk 1 lifted up to the first
handling position is held by the handling device 121,
located at a second handling position, by inserting a pair
of pins 121a of the handling device 121 into the center

25 hole la of the slave disk 1 and then moving radially
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outwardly the pins 12la to hold the inner surface of the
center hole 1la thereof. The slave disk 1 held by the
handling device 121 is rotated by 180 degrees by a motor
121lm of the handling device 121, and is moved from the
second handling position to a first transfer position by a
motor 124m of the direct-driving motor 124 for handling.
The slave disk 1 at the first transfer position is
transferred from the handling device 121 to the stage 103
by sucking the slave disk 1 of the handling device 121 by
the stage 103 and then releasing the pins 12la of the
handling device 121 from the center hole la of the slave
disk 1. Then, the stage 103 holding the slave disk 1 1is
rotated by 180 degrees by a motor 120m of the rotary
indexing device 120 so as to oppose the slave disk 1 to the
maser disk 2.

Fig. 13 shows another embodiment of the present
invention similar to the embodiment of Fig. 7. 1In Fig. 13,
there are shown various kinds of driving devices such as
the rotary motor 106 for rotating the permanent magnet 105,
the X-direction stage 107, the Y-direction stage 108, the
linear slider 108, the linear slider 110.

In Fig, 13, reference numeral 111 denotes a
spring, 112 denotes an alr compressor, 112a denotes a
pneumatic solenold-controlled vwvalve for air compressor

corresponding to the pneumatic solenoid-controlled valve 3
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in Fig. 5, 113 denotes a vacuum pump, 113a denotes a vacuum
solenoid-controlled wvalve for the vacuum = pump 113
corresponding to the vacuum solenoid-controlled valve 10 in
Fig. 5, 114 denotes a vacuum pump, 115 denotes a vacuum
5 pump. The spring 111 corresponds to the buffering
structure (serving as one example of a buffering device) 17
in Fig. 7. The wvacuum suction device 115 corresponds to
the vacuum suction device 102 in Fig. 7. The vacuum

suction device 114 corresponds to the vacuum suction device

10 101 in Fig. 7. The vacuum suction device 113 corresponds
te the wvacuum suction device 100. The stage 103
corresponds to the stage 20 in Fig. 7. Reference numeral

103a denotes a suction port corresponding to the suction
port 20a in Fig. 7, 103d denotes an inner space
15 corresponding to the inner space 20d in Fig. 7.

Fig. 14 1is another embodiment of the present
invention where the spring is located on the slave disk
side as the buffering structure, whereas in Fig. 13, the
spring is located on the master disk side as the buffering

20 structure. In Fig. 14, reference numeral 107A denotes an
X-direction stage for slave disk, 108A denctes a Y-
direction stage for slave disk, 109A denctes a liner slider
for slave disk, 111A denotes a spring. The X-direction
stage 107A for slave disk is driven in a manner similar to

25 the X-direction stage 107. The Y-direction stage 108A for
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5 information and address information etc. are transferred in

the embodiments, data or software which are used for user

may be also transferred in the same manner as the format
information and address information etc.

According to the present invention as described

10 above, a slave disk is put in close contact with a master
disk through execution of vacuum adsorption. As a result,
magnetic transfer from the master disk to the slave disk
can be conducted with accuracy free from transfer
irregularities. In addition, deformation of the master

15 disk caused by vacuum suction-holding as well as failures
at the time of detachment can be prevented. Further, there
is provided a structure to prevent generation of damages
when the master disk and the slave disk are put in close
contact at a high speed, which enables reliable magnetic

20 transfer with increased productivity.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that variocus changes and modifications are

25 apparent to those skilled in the art. Such changes and
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scope of the present invention as defined by the appended

claims unless they depart therefrom.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A magnetic transfer method for performing magnetic transfer from a master disk
having no hole at its center and projections indicting information to be transferred to
5 a slave disk with a center hole in a center thereof by placing the master disk and the
slave disk in face-to-face close contact with each other,
the method comprising:
placing the master disk and the slave disk in face-to-face contact with
each other;

10 conducting vacuum suction from the slave disk or the master disk for
achieving close contact between the master disk and the salve disk facing
each other;
magnetically transferring information recorded on the master disk to the
slave disk; and

15 detaching the master disk and the slave disk after the magnetic transfer is
terminated,
wherein upon contact or detachment of the slave disk and the master disk,
gas is supplied toward the master disk through the center hole of the slave

disk.

20 2. A magnetic transfer method as defined in Claim 1, wherein in achieving close
contact between the master disk and the slave disk, vacuum suction is also conducted
so as to prevent deformation of a portion of the master disk confronting the center
hole of the slave disk from a surface of the master disk opposite to a surface in close

contact with the slave disk.



1010 !'10%#& ()- -109%#& ()- z 109%#& ()- !'10%t& ()- s10%t& () -
Y10%#t& () - @y|[: NA4 1010 f109%#& ()- f1l0%t& ()- fl0%t& ()- ffl0%t& () -
1096& () - g#1l0%#& ()-&v|[: NA4 1010 LO! 10%#& ()- S -10%#t& ()- Sl +10%#& () -
Sy) 10%#& ()- '#10%#& ()- S 10%#& ()-rJ| [ NA4 1010#10#10# ;SopsfUteSSHast 9S
T09%#& ()- 7!'109%#& ()- 3410%t& ()- s@#10%#& () - U [: NAL {d8cerdsiostag () -
109%r#Y& () - f110%#Y& ()- , 10%r#Y& () - = 10%r#Y& () -  Y10%r#Y& ()-9U| [: NA4
1010 10%r#Y& ()- 10%r#Y& ()- fl10%r#Y&-BY- , 10%#Y& ()- =~ 10%#Y& () -
10%r#Y& ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43] c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c"A "Default Paragraph Font y{fvr$(~-28P>CHN) SX "j chnsy~J9
6, &7 CSNWCe#nbx "ANBd¥heti tvidfdr higtiiodhastdedidd & ipClaim 1, wherein the master disk is placed
>ACEFzKLMNPQS- V[ ] abd8f gi kpnrt vy Al VU&( p3y8P@6Ti mes New RomanAri al Couri er
New'h Root Ent riy \fdvedDefacarenttact withSsslq{ve*disk wilhl2BdF&i8Doperation of the master
<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
disk or the slave disk.
4. A magnetic transfer apparatus for performing magnetic transfer from a master disk to
5 a slave disk with a center hole in a center thereof by placing the master disk and the
slave disk in face-to-face close contact with each other, comprising:
a slave disk holding device for holidng the slave disk;
a vacuum suction device for conducting vacuum suction between the master disk
and the slave disk;
10 a master disk holding deivce for holding the master disk;
a forward and backward driving device for conducting forward and backward
driving of at least either the slave disk holding device or the master disk holding
device in a direction of coming the master disk and the slave disk in contact with
each other; and
15 a magnetic transfer device for transferring magnetic signals recorded on the
master disk to the slave disk,

whererin the slave disk holding device is provided with a gas supply device for

supplying gas from the center hole of the slave disk toward the master disk.

5. A magnetic transfer apparatus as defined in Claim 4, wherein the master disk holding
20 device is provided with a suction device for vacuum-sucking a surface opposite to a

surface in face-to-face contact with the slave disk.

6. A magnetic transfer apparatus as defined in Claim 4, wherein the forward and
backward driving device is provided with a buffering device for placing one of the

master disk holding device and the slave disk holding device in face-to-face contact
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with the other thereof with a buffering operation.

. A magnetic transfer apparatus as defined in Claim 4, wherein the slave disk holding
device is formed to be a cylindrical shape having an inner diameter larger than a
diameter of the center hole of the slave disk, and a side thereof opposite to a side

holding the slave disk is blocked by a transparent object.



