7 Septenber 2006 - 1 MAGNETI C TRANSFER APPARATUS BACKGROUND OF THE

| N\VENTI ON  FI ELD OF THE | NVENTION 5 The present inventi drePEmbeeddtoy a
magnetic transfer apparatus for transferring a recording data to a
magnetic |ayer of a magnetic recording nmedium DESCRIPTI ON OF THE RELATED
ART 10 A hard disk drive apparatus as an external storage for perform ng
data read or data wite to a magnetic recording nedium is widely used in
practical applications. The magnetic recording nmediumin the hard disk
drive apparatus is, in general, 15 witten with the so-called servo
information or the like <corresponding to respective tracks for detecting
the relative position of the recording/reproducing head to each track in
the magnetic recording nmedium The -ser-vo information or the like is
witten in the magnetic recording nmediumusing a data wite 20 appar atus
called a servo witer, under the hard di sk drlve apparatus disposed in a
cl ean room or clean benc= et dgwaRatUlecording nediumi s
~incorporated. As described above in the clean room in the case of using
the data wite apparatus _to wite the servo information or the 25 |ike
into the magnetic |ayer GPCKREOHEBNRY T JEUFHFAGNmedi um at the time when
the magnetic recording nediumis carried in 7 Septenber 2006 =z the clean
room as a nmeasure for pre N e ,ﬁ% foreign matter adhered to
t he magnetic recording rred:lfﬁj'rn%g |ﬂ;%¢gﬁgl g&?‘%’ oaﬁ] IS necessarily
~performed that cleanliness of the clean roomis appropriately mai nt ai ned

whil e gsprayi ngh&l Skt i8%ention relates to a magnetic transfer

apparatus for transferring a recording data to a magnetic layer

(LI TR

of a magnetic recording medium.

DESCRIPTICN OF THE RELATED ART
10
A hard disk drive apparatus as an external storage for
-performing data read or data write to a magnetic recording medium
is widely used in practical application's. The magnetic
recording medium in the hard disk drive apparatus is, in general,
15 written with the so-called serve information or the like
| corresponding to respective tracks for detecting the relative
position of the recording/reproducing head to each track in the
magnetic recording medium. The servo information or the like
is written in the magnetic recording medium using a data write
20 apparatus called a servo writer, under the hard disk drive
apparatus disposed in a clean room or clean bench. in which the
magnetic recording medium is incorporated.
As described above, in the clean room, in the case of using
the data write apparatus to write the servo information or the
26 1like into the magnetic layer of the magnetic recording medium,

at the time when the magnetic recording medium is carried in




5 the magnetic recording nmediumto renove the foreign natter. However, it
IS not easy to renove a foreign matter once adhered f of SeSembercddon to a
part in the vicinity of the magnetic recording mediumin the data wite
apparatus and exclude it from the clean room Leaving the state adhered
with such a foreign 10 matter as it is wll lead to staining of:the
magnetic recording mediumto be recgrded which is not appropriate. In view
of the 554t opject _of the present ipveption to provide
a mgne?ﬁgg?g'gégggg@p%éa%a*%as (%PJ)E ghe P%é??yqer%rhngi’e?giaréo?lr%’cor di ng
dat a t o matmnadherdegdy dp theohagaghie i tegendndi mgdiedi im thdicledns capabl e
of surel YodreMmyvyi N d t t | t ar at us

wi thout ~ addi _n\é %;1 e%gﬁp%%?%g?e%@f%ﬁﬁegnmn%?% é’“tregmrn éﬁg\?lg%g&a%%%rcgteﬁagp SUMVARY
OF THE ITRENFORPPXOPIAasedyr Hahetaineth wiHdeaspeeying ¢heapradgeon

i nverg i othe ridipietiics retoyiting RedPE@Rald Gdrodasthe 2BPAIG: Umhar.acteri zed
by conprisi Eg: a magngtj c transfer portion for _contacti n% or separating a
transfer di sRCPPESTdett thebh 5ndd FPPAVE 25E9%RIHYiMAdtaZt anE8 be

nmagnet i calligrad fosfsameededasom toeg petrtcin theoridiing tiesk wAk mRlghleitye to a
magnet i s ' i r dj | U o.that. saj d recording
data iscrnéagne'tllng;a ?@i&tl F{glns %ard%g ang:r % %%%%%?Pﬁge%cp‘ug?p%% PRy said

t r ansf erthft sgeaperepnye legving thaistgteeadberéd witdnsuchg £ofredgngn natter

30 agthergttex 881tk tikapsiendlicko fiolidiggs BEDARLAEL PO L Bha ﬂpsposed in
opposition to sai g magnet Lc_transfer portion for Selectively %o di ng said
magnet i C"GEIBt FPn§entaroRie? Wich AscosteaBRFOPDEBe3 cl eani ng nenber; and
a control | er Thoriesoosithg steivk pRghbdn<, itliangh @bjBekidOrhs praBkata novenent
of cont 3G 9.8k L8PREALLAY o SRghdiaNLehsHlekaf gl Ali e 40 said cleaning

' magnetically transferring a recording data to a magnetic layer

15 of magnetic recording medium, which is capable of surely removing
a foreign matter adhered to the data write apparatus without

adding any complicated foreign matter removing apparatus.

SUMMARY OF THE INVENTION

20
~In accordance with one aspect of the present invention,
there is provided a magnetic transfer apparatus characterized by
comprising: a magnetic transfer portioﬁ for contacting or
separating a transfer disk provided thereon formed with a
25 recording data to be magnetically transferred to a magnetic
recording medium relative to a magnetic layer of said magnetic
recording medium so that said recording data is magnetically
transferred and for contacting or separating said transfer disk
relative to a cleaning member for removing a foreign matter
80 adhered to said transfer disk; a holding mechanism portion
disposed in opposition to said magnetic transfer portion for

selectively holding said magnetic recording medium or said




cl eaning menber is held by said hol ding nmechani smportiogn. Further, the

cl eani ng nember nmay be a di sk-forned nenber having a céREPELERIU6 with a
smal | -hardness conpared with the hardness of the transfer disk surface.
The coating |ayer may be a polished nickel -phosphorus -plated | ayer. The
hol di ng mechani sm portion may be one which selectively holds a cleaning
menber confirmed to have predeterm ngd. cleanliness. Further, the

controller, may be one which causes, t magpeti ¢ _transfer, portion to
por f or m (HE VBRI Ot dbt FRETHT L Cophtat 1 e 19 Sharregrei

rel ati ve ttranther doranbngtorewdier a mepeetradiof aoptamtdbhipt yr ofegammtsng | n
exanpl e enbqdi_nent en th | eani ng_ne r_is _held . di ng

_ mechani srﬁaﬁ r'g:irgrﬁ?&{rh\égﬁ&l)cntrreg?%é‘fe cCausEy hceeﬁ%brrll%trf%m%%ér e‘i"trilils(1 ergg%%rti on to
.make a nmlearing ofembontiachiehd oy ssépahatdimy médmrtisanséericadi-sk rel ative to

t he cl eani ng FErtRic,S@ht héledh i mengar RdY Pe adBesRAcdEndd Suaim@aet i C
transfer ved, w thout

ortion as.a data wi, appar.at ys can be surely re
addi ng aﬁ'?/‘w‘%gn%lcloggtl 886#%‘?3@? 8ﬁ§:ﬁﬁ?’%§}aﬁe#ﬁ‘;ﬁ§?®s%ﬁﬁﬁ?ﬁfﬁéw t¥ove and
ot her obpertlagsefdedils, tkensferdimk suadaagt ajihe obatmgewwqﬁ magrrbodi ment s
w | becﬁ@a”ﬁ&ﬁmrﬁ%eltgﬁgméélﬁ&t%gu QWG %}g/?%p ption of enbodi ments

“thereof taken In conjunction ) cconpa g drawi ngs. BRI EF
'DESCRI PTI ON dibeThel drag\mechanisip poaider woobe engwgich dedegtived di agram

schenat i galihy &heVédigidg RemBOASESHELinE Yo ABVEXBAPASisRa@Net i c transfer
apparatus, according to the present invention; Fig. 2 is a perspective view

schemat i E4PRYIEHSREng the 5 entire construction of an exanple of magnetic
transfer app&uatther,ddecocahtnglilertirey pe ementhiolvemis«enNthe magnetic

transfer portion to perform the movement of contacting or
separating the transfer disk relative to the cleaning member
repeatedly a plurality of times.

In example embodiments, when the cleaning member is held by
the holding mechanism portion, the controller causes the magnetic
transfer portion to make a movement of contacting or separating
the transfer disk relative to the c¢leaning member so that a
foreign matter adhered to the magnetic transfer portion as a data
write apparatus can be surely removed, without adding any
complicated foreign matter removing apparatus.

The above and other objects, effects, features and
advantages of the example embodiments will become more apparent
from the following description of embodiments thereof taken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS




Fig. 3 is a plane view showi ng each transfer layer of a_transfer disk used
in an exanpl e of magnetic transfer apparatus accordi ng’Septembeni®§ent
invention; 10 Fig. 4 is a perspective view show ng outer appearance of a
cl eaning di sk used in an exanple of magnetic transfer apparatus according
to the present invention; Fig. 5 is a block diagramshow ng the
construction of a control unit provided in an exanple of magnetic transfer
15 apparatus according to the present®invention. DETAILED DESCRI PTI ON OF
PREFERRED EMBEEENENTS [ flogks Adagramesdmmnatd cadiyt shovimp twfe an exanpl e of

20 magnetééndtration 8PP alktinAGC QFdinAgnd 1 d h&&}{&%%mapka}fs%é on. In Fig.
2, the magnetigc tr%ns%errglgegsar atys is disposed in a clean room 2 nai ntai ned
at predet &R 8ahP e dOYERREPR e transfer apparatus includes, for

exanpl e, as Fagn 2lanenpersaectssettiow ahehdthauing shdliH@ltnky of cells

25 each ¢ | nj r.at e f.unrecorded netic disk 4 as the

magnetcgl] c ér}géc%lredél:%gs redi l}%hodré/%%%%g@ P%%Hfff“?%%fslrcg?f%ﬁé%%@%ﬂbﬁ sk 6, a

di sk supprsgordiisaghfegtherprese@tdiopestiiomi th a cassette case 14 having a

plurality of pgkl s3eac | 94 : el |.eani ng_di sk 8 as
oL o g0 0190 aSRIALSEL Rinche? SRR P0,

- the cleaning nenber or a used cl eaning ] I Ng section
18 for s & A5k HEPd iy 2B £erRrmlekof magneldcdimasfepprpparaleisar ge

secti on Ikbcawrdingansf etie ipg:dentt @ndehtansf er work stage 20 which 7

. Sept effper 2008, 5 wi.ll _b escribed l.ater, or transferring each disk from
t he @ansferp\l/\%'r k‘ws Saaegfi]gs?eocﬁlﬁ’g JiEY Shpping opternaPReizmgs &F 16, and

a magnet ixcleamisiedisk aged 2@ droexpeplo ofinegnwgect fangdfeansgdRiratie each di sk

from the ddddraiagdtd Nehe §hldsRB+18nt: pr a series 5 of processes and
cl eani ng operatign to thé transfelr]l %lrls . " The cassette cases 12 and 14 in

the di sk supp?%ﬁdi%@ﬁapggloc}( diagram showing the construction of a
control unit provided in an example of magnetic transfer

13 apparatus according to the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 2 shows the entire construction of an example of

20 magnetic transfer apparatus according to the present invention.
In Fig. 2, the magnetic transfer apparatus is disposed in

a clean room 2 maintained at predetermined cleanliness.
The magnetic transfer apparatus inciudes, for example, as
main elements, a cassette case 12 having a plurality of cells
26 each containing separately one of unrecorded magnetic disk 4
_ as the magnetic recording medium or magnetically transferred
magnetic disk 6, a disk supply/discharge unit 16 disposed with
a cassette case 14 having a plurality of cells each containing
separately one of a 6leaning disk 8 as the cleaning member or

30 a used cleaning disk 10, a 1ift handling section 18 for
' successively holding each disk from the disk supply/diécharge

section 16 and transferring it to a transfer work stage 20 which




section 16 are disposed, as shown in Fig. 1, in juxtaposition, each having
a plurality of cells 12A and 14a. In each of the cel | s7 Septemberi¥6casset t e
case 12 at the lift handling section 10 18 side in the cassette case 12, a
single virgin magnetic disk 4 is contained. Further, in the cell 12a of
.the other cassette case 12, a single magnetically recorded magnetic disk 6
s contained. The magnetic disk 4 and the magnetic disk 6 are

respectively contained so that the téntral axis line of the 15 through hol e
t her eof V&1 é RpodRtroibed daitEn StrEFyhifentiag epphedik diromhéheel |'s 14a of

one cassethRs£as arokk atagd,neol té ttheh@nsit i Israg 39781 ¥hak@eSkéleridh ihe cassette
case 14, a.single LLnu€ jg eag %gf 8 Is contained. Further, in the
cel | 14a2Bf ATRIY et~ T T 679548 TPF PorigrAd P "G9BEtif &XAPRE I sk 10 i s

20 cont akonezhchlldd s&l £eom hedl ke &anﬂs;ngcgecﬂxaﬁpisa thasughaMBeklleki g. 4, an

annul ar - H:gin‘g r n u hol e the ,center ‘
there%f B#ﬁlgfo%%éﬁg | sﬁegnfﬁ{b (?%&“le%% QZ% tﬁ Flg%es?erbg%gkrmt erial nmade .
of an al um nfhearcpsye hbe crdssls. 1afand lﬂhénzglq)ﬁaskr@lnmafdﬁisnharghe surface

i's polishedtion fry ara &ddaa, Bavgmwalarﬁﬂgt qr, nm%,&%t;ggglagughness
The platlng treatment i s, for exanple, N P plating of a etefmned film

t hi cknesS2CRi YRS aoPlflﬁ@léFﬁ’f%fcé’eﬂc}Ft il %‘Eﬂ]t]é@tl ngP t19eh pEakBeer di sk,
whi ch wi bélbe 1d&s ofi bmel deatserttei cashaxheathangiz® Mrsdql&gi Sest®bher than

t he rdogs h dj face, rti.on, base terial may
be a §| agglécl%at glr %h% or grcgg?l ct)%/ %a 094 glr?l%é'ﬁﬁgé‘r‘?% %ﬁ% 6 The
magnet i c4 dissikogtpdnad. arﬁ'mlmthﬁrpliat &hporeisld 12 nbie thbavitrey cahee’e’aasre di anet er

as the dpagetes, of dihencl faghot:diely Goctifed MANRIIG disk £ 1s. for
exanpl e, a base material ma an~ alum num alT oy materia havi ng forned
on the sﬁ??%%%??%ye?he magnetic disk 4 and the magnetlc disk 6 are
respectively contained so that the central axis line of the
15 through hole thereof is disposed on a common straight line.

- In each of the cells 1l4a of one cassette case 14 at the 1lift
handling section 18 side in the cassette case 14, a single unused
cleaning disk 8 ig contained. Fﬁrther in the cell 14a of the
other cassette case 14, a single used cleaning disk 10 is

20 contained.

The cleaning disk 8 is, for example, as shown in Fig. 4,.
an annular plate-formed member having a through-hole 8a at the
center thereof. The cleaning disk 8 is, for example, a plated
base material made of an aluminum alloy material. After the

25 plating treatment, the surface is polished to form a surface
having a predetermined surface roughness. The plating
treatment is, for example, NiP plating of a predetermined film
thickness. Hardness of the surface portion confacting the
transfer disk, which will be described later, in the cleaning

30 disk 8 is smaller than the hardness of the transfer disk surface
portion. The base material may be a plastic material or other

alloy materials.




5 thereof a protective layer and a magnetic |layer which is nmagneti cal l'y
transferred with recording data. The disk supply/di scha¥ §eptsebei 616 i s
provided with a carrier robot 22 adjacent to the cassette cases 12 and 14.
The carrier robot 22 is, for exanple, a articulated robot, in which 10 the
single magnetic disk 4 and the magnetically recorded magnetic disk 6, or a
single cleaning disk 8 and a used cl eaning disk 10, are respectively held
by its hand unit to carry themin botth- directions through an inspection
stage 24 whi dthephagnatacddssl pbiedan aanelabgtlatenfobeed mepbetinarinassett e

cases andnkNgadd (ds ai3ROL 140 erd5as8ALEOD B endNeL AL LROPL FR, after

being previously provided teachli ng correspon g to a predéeterm ned
oper at i ofi2grebtaniisk & dfer APF 0P 3Nte 0la daspymatewiak dads fnech wil | be

- descri bedluinaﬁ@ﬁ,awt@r mayeﬁaélmmﬁ@&dﬁ@aeshl VBe dbiekSadY 1iayehand unit
20 ac Q&F? g erm ned oper(ftlo ath. The inspectiOn stage 24 is
pr ovi R%an ég':p? &FanEE TREhettY h stie  Laver dMHGheiidn mat ter
detecti omagpp’am@ausy ﬁlausﬁgraetknmml steramﬁling d#&ra opti cal appearance

I nspection a pe_appearanc |nspect|on
25 appar at us% dﬁgge @?]é}tﬂ{]f or%’r%e e Jéﬁgjscﬁ%agra ? é ﬁé

adher ed FATEbeR nobel 22 gddaeeet rﬁmééeaﬂmﬁﬂttteocaw dr &ndel 4 of 'I'hhe SI ngI e

magnet i Ccli-tked x@bot! £ARLNESH %&aﬁplanda brapsMdsa §oﬂs£e 11 patLRN out put
si gnal ntrol unit _which wl e described later. The laser type

he ¢
appedf angge Sﬁ?ﬁi‘c’:ﬂaﬁﬁe COR s [ 1 (e oS tE‘Srﬂﬁgi“?«E%caJr%Y rgeaR@e@magRet#Spect i on
optical @Qyskeén dmora |s|1hgniea<b1astgnmd aﬁ.e;ﬂc laeafmt@ wed Wikaaenyoakbeki nspect ed,

Sept ember oahe FoSePRNEST nalFHEMLEL BB ST Bo bt H B8 Brount by
conpar i n§iregeienbimoush &n dhepettied bbage 84 V@e@mwzﬂdnm Hessuibade to be
later between the respective cassette cases and the 1ift handling

15 section 18.
_ The carrier robot 22, after being previously provided with
teaching corresponding to a predétermined operatibn program,
is operation controlled by a controlunit which will be described
‘later, whereby carrying the respective disks by its hand unit
20 according to a predetermined operation path.

The inspection stage 24 is provided with an appearance
inspection apparatus as a foreign matter detection apparatus
having a known structure. An optical appearance inspection

_ apparatus is, for example, a laser type appearance inspection

26 apparatus which detects a foreign matter such as dust or the
like adhered in more than a predeterminéd amount to the surface
of the single magnetic disk 4 or cleaning disk 8, and transmits
a determination output signal to the control unit which will
be described later. The laser type appearance inspection

30 apparatus comprises, for example, an inspection optical system
for irradiating a laser beam to an surface to be inspected, and

an observation optical system for determining the presence of




I nspected wth the anount of |ight of reference beamand tran sn1tting a
determ nation output signal to the control unit 5 whi ch Septembgre2éscri bed
| ater. The lift handling section 18 conprises, for exanple, a lift
mechani sm LF having a hol ding part on which a single disk held by the hand
uni:t of the carrier robot 22 is placed, and a handling wunit HD having a
pai r of chucking parts for grasping the disk 10 by engaging the

t hrough-hol e of the disk raised up td a predeterni ned acceptance position
by t he helffineggpasatier ehmoreifhamaphadetermifed pndenhy g@mpaginghe |ift

mechani sghkFafi@iini@ of- L 95HE e &r&%%t@aﬁaﬂ@an Wirloh 2nBr Sehedfldmepede nunber of
positions on the 15 outer perlg ery. of each disk. The di sk placed on the

hol di ng paPPerEeharidhs Shenamorn okt Eiilito REFrERTRRFE Jteam@ndent ral axi s
| i ne of H:l&anisl’ﬂiﬂuﬂh; BodietdSninatd ol 6@EpUORighanotd hheacsmiganeaitc direction

of di sette case 2 and 14. The holding part of the lift
R e R

nmecha %etmeen the 20 predeterm ned acceptance
posi ti on and Thestiafidhbpdpbug tsegrtian 18 goppriksiser fonedampiendg byfw drive

mechani Smbigggalémw fhe Qﬁbﬁ.d?ﬁg%&ﬁc‘(bﬂgwlpféﬁ $ gin.;,f@ d3ndhlL uni t HD

are dis e Tovi ng fofwar reverse refative to t [ift

mechani sRvLihe erd pait odf t%GéFFﬁ@rEQPP§ % &s dpseft @dldoﬁl]hésd%h%gt abl e 1804
rotati on&hlﬁomrrﬁmmgn?_tﬂs&ﬁ Q:l’ﬂ/\/%hdcﬂing PLEFERE fod-l ﬁﬁ@épﬂ{yh%headﬂémlﬁde:]er”} lned
posi tion_opposing t [ C ndex. nechani sm whi ch wi
be - défcr PEeg ¥ EI q:%fhé?;l 33&% ${%té£ ﬁgﬁdpﬁgg TAtIeHYR £°r Bci procal Iy
noved bepwedatermmned ecnepyante t peskiicfion nec thel boldn@nhrtthefvilee ni ty of
the 30 iR 5H%?1 at a predetermned timng according to the’

eac

acceptance of I sk. 7 Septenber 2006 a Therefore, the pair of
‘Chuckl ng par tEheohol@Ens G oF tihpt Lift mechanism LF has a V-formed

groove engaged with a predetermlned number of pos:r.t:l.ons on the

15 outer periphery of each disk. The disk placed on the holding

part is held so that the extension direction of the central axis

line of the through-hole is in a direction along the arrangement

direction of disks in the cassette cases 12 and 14. The holding

part of the lift mechanism LF is moved up and down between the

20 predetermined acceptance position and a stand-by position at
a predetermined timing by a drive mechanism (not shown).

The pair of chucking parts of the handllng unit HD are
disposed on a table moving forward or reverse relative to the
1ift mechanism LF. The pair of chucking parts are supported on

‘25 the table 1802 rotational movement in the forward or reverse
direction at a predetermined position opposing the lift

‘mechanism LF or an index mechanismwhich wiil be described later.

The table of the handling unit HD is reciprocally moved between
the vicinity of the 1ift mechanism LF and the vicinity of the
30 index mechanism at a predetermined timing according to the

acceptance of each disk.




HD, in the vicinity of the lift rrechanl sm LF, perform an operation

provi de each disk fromthe i ndex nmechanismto the lift ﬁ%ﬁ&hﬁﬂ’s?@pﬁF by one
chucking part, and receive a disk fromthe 5 |ift mechanismLF by the other
chucking part. Further, the pair of chucking parts of the handling unit
HD, in the vicinity of the index nmechanism performan operation to

recei ve each disk fromthe index nmechani sm by one chucking part, and

provi de each d| sk fromthe Lift mechanhi smLF to the index mechani smby the
10 other chuckiHEiPE . thh@HE e CPEckiag feat ssthgdestrrding yedthand parts
28A, 28ED, ZB&h@ﬂdciﬂﬁﬁbSm&&dlﬂimé@hﬁan J paﬁf@&m sﬂ@@braeisﬁval s of

904 al ong the i pher.al ctio e sa pher t he rotational
moveabl y%§’u8 ? 39 ?a(fhardﬁs %Fgm §? gEa eﬁOeé%ﬁevéFL{; hol di ng under
suct i on oechbepasathifhpyaose rtgzlue:kdngkpaﬁe,l dndTi:me’JOrteaaydisﬂblfe:omotlheh on 26 is

r ot at ﬁd 19 el Bt by &vee@h%g%g%ek}g&&quctﬁu%@pgﬁgvmﬁé ajdle arrowin

Fig. driver (not 3Sh I'phery Ut si de
opposi ng °ffh€ H'é’ﬁ%P&)é?atrtSZB:B the hepgdpngnuE g HDY i Pusiviicdnisens®dr 30 is

di sposed ther indiet @@lchBfishe pedieatinVen !rht?@n ocfo £B8e el dadhskide the
center osi tion . of the hand rt 28B r| art) of the rotation

center p&&PRiYH 6f‘d?ﬁé"%é’1a3"5 £Bei PRY Rayd4e. e23 The
posi ti onddekstro@(tties Lifbrmexteyilse, LFotdelit&ctinah:e medhandishebgi el rel ative

posi tj,on gﬂe;:h h&&&@s[p%gtcoor di nate system by a coordinate axis in the
vertical direction t aper surface and a coordinate axis

per pendi cul arTi{%“@ﬁéeﬁb@v@WPFcataQ%lxa% comprheep|hamd phrtse2dfel d di sk. 30
On the pesbphesey, baaber hespedai de ARROBLATLIS Ba%u%élr inteffard

denagnetléatlon unit 32 is dlsBosed whi ch has a magnet - ----------- 7
Septenbe along the peripheral direction on the same periphery of

the rotatlonal moveably supported rotary table portion 26 for

15 selectively holding under suction or separating a single disk
held.

The rotary table portion 26 is rotated intermittently by
every 902 in the direction shown by the arrow in Fig. 1 by a
driver (not shown). _ ’

20 | On the periphery to be the outside$opposing the hand part
28B, as shown in Fig. 1, a position sensor 30 is disposed for
detecting the relative position of the held disk to the center
pogition of the hand part 28B (gripping part) of the rotation
center position of the held disk to issue a detecting signal.

25 The position sensor 30 is, for example, to detect the two-
dimensional relative position in the cartesian coordinate system
by a coordinate axis in the vertical direction to the papef
surface and a coordinate axis perpendicular to the above vertical
axis in the plane of the held disk.

30 On the periphery to be the outside opposing the hand part
28C, a demagnetization unit 32 is disposed which has a magnet




9 for demagnetize re5|dual nagnetlsn1of each di sk held under suction by
the hand part 28C. On the periphery to be the outside opperemgerH@6hand
part 28D, a magnhetic transfer unit 42 is provided which has a transfer 5
di sk 34 for perform ng magnetic transfer to the magnetic disk 4 held by
the hand part 28D. The magnetic transfer unit 42, as shown in Fig. 1,
~conprises a slide table portion 38 for hol di ng the transfer disk 34 and a
gui de base 36 for guiding the entire*slide table portion 38 10 forward and
reverse FATtHINIANEIELORCSHOUR! BIAMRCERNZOL ThRCks [digdk heBrleupderion 38 is

suppor t edutoidie ypwakl Aaha péfu_e fHg.ection shown by arrow X in Fig. I
(nearly perp%pd%cular_ %F g eh surface) or the direction shown

arrow Y, and Pr&FpHePeRE ?ﬂiﬁq & YLLHrde, cgPPSERFIts h(iﬁétp%‘bm) 15
When t he2dp| aemamtedtici tsrans fgyeumt t an 1stﬂs\ﬂoxsidadm1w&1i BapQl transedS noves the

L anst er adhsle oL Lo LR Alrgelan BhOWL A LT B X Rl BEfoy Llp Fo. 1

The gui de ase rovi Five ot of orvvard and
reverse theekhthy dhg| Pﬁédta@)ﬂé APdtion 38 in the 20 di rectlon shown by

arrow Z. Themetrﬁagtne%h@etﬁnstf@% &Hiﬁ/@z Mt Qrh R i:?r& kledc glide table
portion 38, for exanple, bal I screw. he en ace of the

t r ansf eraoefjsﬁéi%EaBﬂ)ﬁog?ﬂ'gl%éa ﬁﬁ{jﬁ&%q}“& §Re4t1ﬁ5‘9§@rnﬂgﬁ§t?‘éa'=}q@/
transferaeghldeorbaeéa:mlmqr gﬁid&ﬁgsmmtﬂra giide tavleapsteiodager 34 bi (i

ot O, Deolydety 3d BLEORLL ATSGACE LR SRIASM LY SLogropyes provi ded

radi a correspon 'ecord hagnetic disk 4
is formed i nThﬁeS%mef at@é)ﬂeayertm aﬁada sippottiebrto Phemovalahsfiar | ayer

34bi is {Ré raa@ecft%neg&ﬁ;&m! By er&maixt Flyﬁet%er %%Tr&eg %&&{ gvgs and

transfer layers 34bi are fofned, for —exanple, etching. The
transfertP4d PEPEE FUTERFek PT ‘the direction shown by arrow ¥, and

linked to the output side of a dvive motor (not shown).
15 When the drivemotor is in operat:Lon, the slide table portion
38 moves the transfer disk 34 in the direction shown by arrow
X or arrow ¥ in Fig. 1. ‘
The guide base 36 is provided with a drive motor 40 for moving
forward and reverse the entire slide table portion 38 in the
20 direction shown by arrow Z. The output side of the drive motor
40 is linked to the slide table portion 38, for example, through
a ball screw.
On the end surface of the transfer disk 34 opposing the
magnetic disk 4 to be magnetically transferred, for example,
25 as shown in Fig. 3, a transfer layer 34 bi (i = 1 ton, n is
an integer) embedded in a plurality of grooves provided radially
corresponding to the recording data area of the magnetic disk
4 is formed in the surface layer 34a made of silicon. The
transfer layer 34bi is formed, for example, of cobalt. The
30 respective grooves and.transfer layers 34bi are formed, for
example, utilizing etching. The transfer léyer 34bi is formed

in the range from the track position 347TI near the predetermined




in the range fromthe track position 34Tl near the predeterm ned 7
Septenber 2006 10 _ center side along the radial di r ect’i IsRtomber FAG r ack
position 34TO near the outside. The transfer layer 34bi is formed with a
recording data including servo information or the like to be transferred.
51n Fig. 1, the noving anount of the slide table portion 38 in the

direction shown by arrow X and arrowg/-is controlled by the control unit
_the center position of the transfer

whi ch wil] described | gter sq.tha [

di sk 34 i"?n?‘ﬁrng%‘ge vﬁtf%“g{ ﬁté“ecéﬁﬁé?rf STHIAR dio the tagAetResidiior 4 based
on the dé#&etnenr dhepautside si ghal tfamsidia agevessieSe Eb8RedQSithi ON sensor
30. Furt Befecd NE AN A0DUM + slide taghle portion 38 in the
direction shown t%lg)arhr@gw Z s lgg{lf%gﬁ?eldlgwa%ew@oﬁfrg}e Likettu®eor ding to
a preset tyargEesPdhat as shown by the chain double- dashed line in Fig. 1

t he tsansfer dnayeq. 3dPitnef méPtnd ambh endl SKi 34 4 I ly. cqptact ed
with the, net i.cgl er 011!1 theglnngngFiSé:@dtihgkéﬁlg? 1{&%&%3%? %%/Oen gg the
cl eani ng™8i §?reE%¥LPHe?P°‘f‘hé’YsPFB%Wtxaﬁrlé pBFeV oh ig8cortmuitedobyed so t hat

it retukths dondmptheidt abichele Hh@edsmisdElat ey @b AR 8f chigert Fansfer
.disk 34 | I t epar.ates .frgm{he 20 nmagnetic |ayer of the
nmagnet i cbglsgtfb}eo&ré "t:t(hﬂe% %%%%F%é (gllss]T( s lFo(‘?"f‘héflPﬁi‘t”rQl‘ BsicepsaT The
“princi pl BoSttiftymdt thet Ragrdlic dfisked dvakiay) adatthet Getdietiomenephe | ayer of
the magneymarisdont ths bBovbadsbalhad $sitson! LARSIEIsqBLhOd thereof . and
e

~operation details thereof are the 25 sane as descri I'n Japanese Pat ent
Appl i cation EAFEPBHenti® moviggaamaunl of (hehsiidantaixkenpostabnnignet i c
transf er imprer diusct ot aittbwgbi Gartlier Br £6 &Mn XMl 9P 1S csheMgy i N Fig. 5,
s pr OV‘I_“Q:FQ a‘@c‘bgdgnga{ Ia?%raggg tva 211’9. tsgetl’?éu: daes ts%gxlng I?y(') rttl1|¢302haizi
: double~ dashed line in Fig. 1 the transfer layer 34bi of the
15 - transfer disk 34 is closely contacted with the magnetic layer
of the magnetic disk 4 or the surface of the cleaning disk 8.
Further, the slide table portion 38 is controlled so that it
;:eturns from fhe state where the transfer layer 34bi of the
transfer disk 34 is closely contactéd, Separates from the
29_ magnetic layer of the magnetic disk 4 or the cleaning disk 8
to the initial position. '
The principle of magnetic transfer of recording data to thé
magnetic layer of the magnetic disk 4 by the transfer disk 34,
transfer method thereof, and operation details thereof are the
256 same as described in Japanese Patent Application Laid-open No.
4054471998,
Further, an example of magnetic transfer apparatus
according to the present invention, as shown in Fig. 5, is
provided with a carrier robot 22, the slide table portion 38,
30 and a control unit 50 for controlling operation of a rotary table
portion 26.




30 and a control unit 50 for controlling operation of a rotary table
portion 26. 7 September 2006 - 1 1 The control unit S@Sieﬁtem{mb?q%d with
control data group DO including data representing the type and nunber of
magneti c disks to be nmagnetically transferred froma host computer 52 for
perform ng production control and used nunber of cleaning disks, 5

devi ation data representing position deviation according to the detection
~output signal_fromthe position serisdl 30, node data representing magnetic

transfer node'foFOPEFPLr ity S falghstpelied aristheponbrok dakai SrPumBE f or

cl eani ngihbeulingabea Mipgkesddtingdaha 1181 £5€Rlhb&er BP/hEPR:9iakk or end,
and t he IikE. 10 FU{Ih . the c ntro%ej%mit 50 is surgmied with a judgnent
si gnal 8pFadedh Jr%%{]tyhitraf’ﬁ ShEGhet T @ sk FPBRESRe 9 EP&ction” stage
24 or t hpecfemmimg peiogkc8ios cantoni andiwged hembedbe caeahing digkk,50 has a

menory 5 : i L atl a,f.rom.the above-descrjbed host
corrpu%‘er9%2?9%:5?%%%%9?%%%55%%%%5 dbc%qttﬁ%% %%‘élr?e@rﬁo s‘?‘cg"r?eﬁd%ﬁ cooFb‘é:spondi ng
to each dr§RctiemdPWsttasionnbfsghabheaasiddgnt $endaikd0, Timslecdataol unit

50, whenrbpee SBEHEAE GuddiRI et riREifert Snodle e THBSHoRRERA dlinkigccoNt 1 Ol

dat a groug DO, forns control _ si %tr]\:al Cnh to cause the carrier robot 22 to
take out TFABSHEGNET CLoandpgnofq helearing (theg frgnater ddskaty t he
magnet i caddtakrépreddretims peperabiostaigert?4r and, supdlties 1tike .si gnal to the

carri.er CQRLY . rrier. ropot. controller 54 supplies a
cont rlgl Eu{‘gﬁ%”t 8&1(? agls)ég%%lgﬁgéﬂhﬁ)eggr%‘ﬁ%‘fhf%bf%ﬂbé‘ r ?%‘??ﬁ‘?%tes’“%?g accor di ng
" to a pre8adtveprereniving dhagnthe opemtuie diskbdsFsomShef inkpecbhtnol si gnal

Cn. Thi sgeaysess the G ditkniRR ik d Os t AKEoReciiliglyes pRgNeti ¢ disk 4 and
feeds it to the inspection,  stage 24. The |ns(]Joect|on stage 24 perfornms a

pr edet er ni ned A §REEFLInunit 50 has a memory 50m for storing the
deviation data from the above-described host computer 52, data

15 represented by the judgment signal Sj corresponding to each disk,
and operation program data and the like.

The control unit 50, when the magnetic transfer niode is
determined based on the control data group DQ, forms a control
signal Cn to cause the carrier robot 22 to take out the magnetic

20 disk 4 in the cassette case 12 and carry the magnetic disk to
the inspection stage 24, and supplies the signal to the carrier
robot controller 54, The carrier robo.t controller 54 supplies

-a control signal to cause the carrier robot 22 to perform the
work according to a predetermined operation program on the basis

25 -of the control signal Cn. This causes the carrier robot 22 to
take a 'single ‘magnetic disk 4 and feeds it to the inspection
stage 24.

The inspection stage 24 performs a predetermined inspection
on the magnetic disk 4. When the magnetic disk 4 is a comforming

30 item, the inspection stage 24 transmits the judgment signal S5j.

On the other hand, when the magnetic disk 4 is defective, the




on the nmagnetic disk 4. Wien the magnetic disk 4 is a confornin 30 item
the inspection stage 24 transmts the judgnent signal SY.SeIE%‘mP 086 her
hand, when the nmagnetic disk 4 is defective, the 7 Septenber 2006 12

I nspection stage 24 requests the host conputer 50 to feed the next
magneti c di sk 4. The control unit 50, according to the data based on the

j udgnent si gnal forms t he contro{ signal Cn and supplies 5 it to the
carrier r.obot }gontrot 4so 1%ecarler r%bo 2% fseaﬁedto nove
Ehe’ magndREpeatERn 2 bass. 2% it thity Proh cmytPRoRacts ded B8 o4 o 1 he

Clift hanaﬂeixmmagnetm\ @&k 4This carries the magnetlc di sk 4 by the lift

handl i ng sect thes ti d nd then
the 10 nagne‘%r?ég ‘%‘ Eg% ?g a%o%ﬁﬁﬂg gg art A%% b%%)%? gl’?ﬁ:e %ont r ol

unit 50 fisdgwentceigradl Si- gﬁ&F‘“@ %rﬁpntgmpﬁilegalth #tch SUPRAERS nechani sm

contrgllgr b6 w2 Eﬁﬁfléf@obb@t@dm{:xb@bb% PO ena@(ihlescaﬁféleéobot
|ntermttentlyb in the direction shown by the arrow The i ndex

eve
mchani SAPTE LORVPOIIOIOw thet JRGBCEIE Tt s SOMPIIHNG Crmes
I nt er m t ttaat E;tspﬁétforpfsﬂﬂngQm bedtie Mif}: acadlilnggsdatisonpnsedet er m ned

o i on senclr S0 Bt RAghePic B BVALy Bie RER MRl R ERkRaah

posi tion sensor opposi ng t he
slide taﬂlﬂetpotm‘aoPp%lOPoPﬁﬁoalléﬁ)rﬁ%lh@dglﬁalrtt%8120 Erfé?e l]irhﬁnt hehe initial

POSI 40N ga gﬁ@t%p@ig]@& tihensi@ngy {xd g pak-arygiabl e driver 60. Wen the
hand part A hol di.n he ma netlc disk 4 reaches the position opposing

t he position ¥&Hsoth 360“5‘§P]f tng Ot Fieres s £qucRet S &8 #B8netic disk
4 is sursmlppeﬁieholbetmeitﬂ hyideh endrangh ipan icodBbPd11éas 56 reesthat tpet o 25 four

subsequenfgé su ePoi ed netz,u)gt %ilsol%satdédarﬁtgﬁdtt%ttlhe handryp€6gs 28D,

28C, and specf)l ve I 'S nomen e cont when t he
nagnetic1d4§he direction shown by the arrow. The index mechanism

15 controller 56 rotates the rotary table portion 26 intermittently
at a predetermined timing according to a predetermined operation
program, after passing through the position opposing the
position sensor 30, demagnetization unit 32, and the position
opposing the slide table portion 38, forms a control signal to

20 return to the initial position, and supplies‘the signal to the
rotary table driver 60. When the hand part 28A holding the
magneticdisk4xnachesthepositionopposingthepositionsensor
30, by feeding the subsequently supplied magnetic disk 4 is
supplied to be held by the hand part 28D2, as a result, up to

25 four subseguently supplied magnetic disks 4 are held by the hand
parts 28D; 28C, and 28B,réspectively.

At this moment, the control unit 50, when the magnetic disk
4 held by the hand 2824 reaches the positiop opposing the slide
fable portion 38 and stops at the position, causes position

30 adjustment to perform so that the center position of he transfer

- disk 34 and the center position of the magnetic disk 4 are in

line with each other, forms a control signal Ctn and supplies




4 held by the hand 28A reaches the position opposing the slide table
portion 38 and stops at the position, causes position 30 aﬁPﬂéﬁﬁ@Hﬁ to
performso that the center position of he transfer disk 34 and the center
position of the nmagnetic disk 4 are in |ine with each other, fornms a
control signal Cn and supplies 7 Septenber 2006 13 it to the transfer
stage controller 58 so as to cause_the dr|ve nDtor 40 to cl osely contact

the t f h £ . The t f t
ontr o 1o e th et o e TS fon Y borin A N ERE AT s gna
Gt n and matppt tesoi ¢ldseliyheok dcbtle: tranefei6aisincl wdithgHeeagitdtde: not or 40.
Thi's proy. ﬁq@a 2 vl dgheEl) %%ggg%%ﬁ%%gfg%a%mJ sféo%firﬁﬁ ﬁ%a& di sk 6.

The resu magne osit1on op the [lift
handl i ngorsédla @ﬁsi‘g By the deatredt sidnel Cha ﬁa@obmAleﬁlext tCt I’télecont rol

cunit 50 CUReALDBrCHs H1uaoRg! treel abPve b QRE 4Bt © MM f BreY I scont rol

signal Cnb and supply it to the carrier robot controller 54, so that the
magnet i cP’Eﬁ‘que@"‘W’ré'ie& msgn%’ecarlrlm tranaf PRESS deranshiesdi Fof ¢ h&h&and porti on
28A is mmam@dmagnétmc @asked tie Mm@l 13 the pasitidn bPPOEiwg thehi s causes

the carr rob ont netlc .Sk 15 t cell 12a of

t he cass %’t‘{ (:aélse1 % S‘Ia‘ﬁel%%gind;t | c%angg Tt énﬁegh?nlé {@r

successi vel yNewht afimedcatitviollanh it 0 chesegathe eranrdbuot rCZQOt e Hte cell 12a
of the C@?&%ﬂ@b%%%zﬁ%ng@ é&}&x%tlhsignéﬂdcnﬁ NaaC b %ﬂ i, 34 before or

I medi ately aftér conpléetion of bove magnetic transfer rmde when the
20 cl earfHFiRFu &Pt ‘&%‘é’ﬁf’%@é’o?t’irn‘fﬁttélalth(’éh%d?ﬁg‘tﬂtl&aflhsbr%ﬁiﬁl@() forns a

control 15¢ omal 1GEtaRdndUPRY | Sfctilont 08t HeoE AfHd Banfopettidipsnoklker 54, so
t hat the c nt.r ol unlﬁi 50 caus s the c il%l‘ler r Qbot o) tak,g out the
ge PY S

cl eani ng"HHEK"EG A5 c%%%%‘?*i & C488 PELEITPROY H# i nPLELi on stage
24. The cmrgdsertheopeatrrPér curpotoR? ero Sbdndappl ties rmgoenicodisd gndh t o cause

the gerréﬁg cell 12a of the cassette case 12. The magnetic disk 6
| obﬁained thereafter is successively contained similarly by the
carrier robot 22 in the cell 12a of the cassette case 12.
_ Ontheotherhand,thecontrolunit50,beforeorjnmediately
after completion of the above magnetic transfer mode, when the
20 -¢cleaning mode is-judged.according to the control data group DQ,
forms a control signal Cc and supplies it to the carrier robot
controller 54, so that the control unit 50 causes the carrier
robot 22 to take ocut the cleaning disk 8 in the cassette case
14 to be féd to the inspection stage 24. The carrier robot
25 conitroller 54 supplies a control signal to cause the carrier
robot 22 to perform the work according to a predetermined
operation program based on the control signal Cc. This causes
the carrier robot 22 to take out a single cleaning disk 8 and
feed it to the inspection stage 24.
80 The inspection stage 24 performs a predetermined inspection
on the cleaning disk B. When the disgk 8 is a comforming item, .

the inspection stage 24 transmits the judgment signal §j. On




robot 22 to performthe work according to a predeterm ned operation
program based on the control signal Cc. This causes theSeemnbe2006pot 22
to take out a single cleaning disk 8 and feed it to the inspection stage
24. 30 The inspection stage 24 perforns a predeterm ned inspection on the
cl eaning disk B. Wien the disk 8 is a conformng item. the inspection
stage 24 transmts the Judgrrent Si gnal S. On 7 Septenber 2006 14 the

ot her han V\&‘ qd i s defective, the i nspection stage 24 requests
the host *R§ w 88dt]??1ed’rfé'§<t8 i 8GRI s ke 1PSEeESAPROl unit 50

forms t hetagetzmtequw the hwst sopphies 505td Feba Hhken&ar leani Aot
controllﬁ}rﬁ r4450 that according to the data based on the judgment signal
Sj fromthe |nspect|on stage 24, the cleaning disk 8 as a conformng item
is fed from t’ﬂi@%m@m@c@mmwtmﬂﬂh@ @onlugollisritgnharcw amg sspplies 18. By

-this s0pgEatsd Ahe LHEr£dL£33HBY d by section 10
18- to5t he 03| tion of) osi.n th%%%lz%A%qaﬁgﬁ ﬁé‘lr’%idh??g(é quct Il on by

the hand928A Paged onithe Jyfigment FignadoSh ofram a-heomsnﬁc@ognar-a@e and
suppl i es2a} tige tdﬂmarﬁd@mmmru§m %ﬂfb&h&ﬁg DberOd AL Ebem tRLary table

portion 26 is_rot at el y redet l e, 15 for_exanpl e,  about 270Q
in the df’?sé%??{()lr]o%ho 2Qttﬁe%g'tg g#k aré SEEFIPRSE i AV nbPiThe i ndex
. mechani sapeoatian) the Sﬁealﬁmmglak@om fofl byl Yrealifnblasdpiig esectioi 0 t he

- rotany t@@'& ctweV5551@£br§9pbB§£nghﬁler ALARY282P15aPPhEA OBt dfa ad & ed

accor di ng t predetermi ned operation program arter passihng through the
20 oppos?ﬁﬁt%‘h‘é Bodibei Bandet®dr 30 and the demagnetlzatlon unit 32, and

then st opped naket!, hﬁh@Q’;‘:driﬁf@U. 0BRSS MDA 8 bORLAADIA gAY ELOMAB. N this
case, theugﬁqgééﬂlt tge 1H£E¥’£Ql a%&%%nég téglfér 56 so that the
rotary table portion 26 is rotated by a predetermined angle,
15 for example, about 2702, in the direction shown by the arrow
at a predetermined timing. The index mechanism controller 56
" forms a cont—i:bl signal and supplies it to the rotary table driver
60 so that the rotary table portion 26 is rotated according to
a predetermined operation program, after passing through the
20 opposing the position sensor 30 and the demagnetization unit
' 32, and then stopped at the position opposing the slide table
poxrtion 38.
In this case, the control unit 50, when the cleaning disk
8 held by the hand portion 28A reaches the position opposing
25 the slide table portion 38 and stops at that position, forms
the control signal'th and supplies it to the transfer stage
controller 58 so that the control unit 50 causes the drive motor
40 to repeat contact and separation of the transfer disk 34 a
plurality of times relative to the cleaning disk 8. The transfer
80 stage controller 58 forms a control signal according to the
control signal Ctc and supplies it to the table driver 62

~including the drive motor 40. By this operation, a foreign




8 held by the hand portion 28A reaches the position opposing 25 the slide
table portion 38 and stops at that position, forms the é&getewbersiOffal Ctc
and supplies it to the transfer stage controller 58 so that the control
unit 50 causes the drive notor 40 to repeat contact and separation of the
transfer disk 34 a plurality of tines relative to the cleaning disk 8. The
transfer 30 stage controller 58 forms a control signal according to the
control %nal Ctc and supplies it t® the table driver 62 including the
drive rrd‘E"H:r R0 Sugy FHPYTEpRF ditortiks Foregden7tie hamiary2pest dfs matter

such as 4y krahstée ldyes BoanectioBthBe povndar yndddandicert Besk ransfer |ayer
34a with, oth |nthetr sfer%sk 34 is held Db b|t|n into the

r. part
sur f ace ’rsai?gﬁd gyt%t]&geéﬂ KRG APERY Heiths L r enoval
i's becawSethtalrrebhabe{in@seﬁomédt hSushrfmdla;lerb@iaddtBthbetmm:dlgasﬁ sk 8 is

snal I g@ds ;:gaé@q chB @f fet%.?. stk agls_élgr l%yg 3 4&“9 rbe transfer
dISk 3 an part e sur roughness of % f%ce | ayer
of the &%&ﬁ?n@a%ﬁW%Ofsthéﬁa ia:mzs Bdd oD tlheghrapsé@r i@k as

conpar esfigpla bltBes UpSAGE r&mmﬂgs§u9faé@%édgﬁﬂ§fs§roflghel: aaef‘ffa%a of the
transfer, di sk 34 and ot her %&ﬁ& The used cleaning disk 10 1s noved to the
i

posi t i o TSt n§Re t TSI Agis e f@dbﬁlPﬁ?]P%rtq ¥ ng the hand
- portion pi2RAsiNexts compamantith tiei ﬁuﬂfhd‘eofdmglﬁldw%f ehestgiaifecb to be

15 syppl4 ﬁgrt g45h§ﬁc€}{€{ |t(=1ra r.enot dggg ég IU{ ?lgtroea{;ﬁse the carrier robot

22 to operate so eanlng l'ift handling
‘section 18 f¥enuskd Wlﬁar@iﬁiﬁ 198is movedrittatihegositivheogasdait e case 14.

By this sopeiati %nd&};u% eloeaBh NG ﬂy%rtkgrlﬁo&%&halﬁ%iegpdg& h'e 14a of

the cassette case 14 by the 20 carrier robot 22 used
cl eani ng’-%"sk 10 is simlarly contained successively in the cel | 14a of
the cassetteNext, the control unit 50 forms a control signal Ccb to be

15 supplied to the carrier robot controller 64 to cause the carrier
robot 22 to operate so that the cleaning disk 10 held by the
iift handling section 18 from the hand portion 28A is contained
in the cassetfe case 14. By this operation, the cleaning disk
10 is contained in the cell 14a of the cassette case 14 by the

20 carrier robot 22. Thereafter, the used cleaning disk 10 is
similarly contained successively in the cell 1l4a of the cassette
case 14, '

 The present invention has been described in detail with
respect to preferred embodiments, and it will now be apparent

25 from the foregoing to those skilled in the art that changes and
modifications may be made without departing from the invention
in its broader aspects, and it is the intention, therefore, in
the appended claims to cover all such changes and modifications

as fall within the true 'spirit of the invention.




case 14. The present invention has been described in detail with respect
to preferred enbodiments, and it will now be apparent 25enptpnhen3006
foregoing to those skilled in the art that changes and nodifications may be
made without departing fromthe invention in its broader aspects, and it
Is the intention, therefore, in the appended clains to cover all such
changes and nodifications as fall- within the true spirit of the invention.
7 Septenpeard996 16 _ CLAIMS: 1. A nagnetic transfer apparatus
characterized by conprising: a magnetic transfer portion for contacting or
separating 5 a transfer disk provided thereon formed with a recording data
to be magnetd sabhytic ameheferdpparatmagrieinactegdoedibygcoaarisingel ati ve to
a magnetic | f, .sal !q%gé]fe i ecoEdi Hy1=toll i.g, recording
data is rragn%%ﬁ?d[cga{%tﬁgt ?g%s errgﬁ&g% ﬁf%‘){rﬁ:n(g%nt act | g&gré ep%arizit!%ng sai d
trangf e grarsfer aliskerrevided Weapemforwadaritiva reaovdhrg A%y ei gn

nmatter 3dhgsahdieSidiad iyt taassBirdic o 8 MadhingG: Feebaai se N di sposed
in opposition to said n%ﬁl C tragsfagr ‘eortl on for selectively hol ding
sai d nmadRdetiverr & By A aReE o F°d P RARF IF MersE ?“%ﬁ‘l?dféz' ;h |
caont r ol lser that saddsiérpisHing d®ign ki tadnatnisdarlypbransferdred and o novenent

of contacting,or S ' .sal ' r | t ai d cl eaning
menber \ﬁﬁgﬁaggfégc lgggneﬁ%%%ﬁ egali&éaéﬁéer%f%ly%éaslkdgég%ﬁn% 1Er)roecs‘,ahani sm-

por tlidon clggn2ng Thembay) Fori tenevwinyS & fappagatnatiey edhpred th s@id m 1,

char act gilzpedekNgifigt said cleaning nmenber is a disk-formed nenber having
a coating layer with a smaller hardness than_  surface hardness of said

transfer di skholging maghapdspRqrtioradiseeseth i eRRAS ISR 89 #dd n daim 2,

magnetic transfer portion for selectively holding said magnetic
recording medium of said cleaning member; and

15 a controller for causing said magnetic transfer portion to
make a movement of contacting or separating said transfer disk
relafive to said cleaning member when said cleaning member is
held by said holding mechanism portion.

20 2. The magnetic transfer apparatus as claimed in Claim 1,
' characterized in that said cleaning member is a disk-formed
member having a coating layer with a smaller hardness than

surface hardness of said transfer disk. .

25 3. The magnetic transfer apparatus as claimed in Claim 2,
characterized in that said coating layer is a polished
nickel-phospherus-plated layer.

4. The magnetic transfer apparatus as claimed in any one of
30 the preceding claims, characterized in that said holding
mechanism portion selectively holds said cleaning member

confirmed to have predetermined cleanliness.




characterized in that said coating |layer is a polished

ni ckel - phosphorus-pl ated | ayer. 4. The nagnetic transfef Sﬁbﬁ?ﬁﬁbﬁﬁ%@ﬁas
claimed in any one of 30 the preceding clains, characterized in that said
hol di ng . mechani sm portion sel ectively holds said cl eani ng nenber
confirnmed to have predeterm ned cleanliness. 7 Septenber 2006 17 5. The
magneti c transfer apparatus as clarmed in any one of the preceding clains,
characterized in that said controller causes said nmagnetic transfer
portion o pe r £ of 5 contacting or separating said transfer
disk rel ati veﬁ‘{ig Sai g&égﬁz%%ﬂf%\%‘- FERBER TS p tledmsd dnphay adriet yeof tines. 7
Sept enbeFh2EFEceding ABSTRACTha MABNETE&) TRANSRER.APRARAILS 5. Surface of a
transf ercflissls 34kd %ggggjjco j.hg. magnetic transfer 1s repeatedly contacted
or separated relative to a  cleafi Ry oSk *8 RexFPHY neverent @f har dness t han
the $ur feREACHiRE PELgenaERbIna Gadidf ereisFardsiCre it i aeSW.lgce of the

. transf erc1edn$kg ItbmbE: g:'epéatedly a plurality of times.






