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| 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 e foreign matter adhered to
the magnetic recording ned:@ﬁfrgliﬂq%fﬂgﬁgl gﬁ%ﬁ(nﬂoﬁ :

(LI TR

5 The present invention relates to a magnetic transfer
apparatus for transferring a recording data to a magnetic layer

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




room it is necessarily perfornmed that cleanliness of the clean roomis
appropriately maintained while spraying clean air on 5 1 heptem

recording mediumto renove the foreign matter. However, it is not easy to
renove a foreign matter once adhered for sone reason to a part in the
vicinity of the magnetic recording mediumin the data wite apparatus and
exclude it from the clean room Leaying the state adhered with such a

foreign -y st al ni of the etic recordlng
medi um t%iQ g& %Ee‘gor %A% Sr?]ggl“i’sdrr?o a f):rggﬁ?ll ate. ner\lltlré@\?’g%gfl
pr obl enghatex @@@W@j éot the mhgnetbsarrcordivenimediunoipr t d:elﬁmagnet iC

transferr@&parﬁtﬁ Je%ress%g%tg&aédﬂﬁefdr@ﬂé{ ilela %\%ﬁ %S & féh@g;bdeaa%a to a

magnetic |a -15 of magnetiC recordin di um IS ca e of surely
r enovi ngt® f’&r AproRgiptplygnaintpine H'{!ud@t &PRRrYieg agb%ﬁrata;s: wint hout

addi ngy atmye Gergldtaat eacbaﬁengnm@@iﬁrertd YENGVRY tABPEbAEYSn mldARY OF THE
| N\VENTI ON 2Q | n. accorgdance ect of the present invention,

there is progl WEYSH  nmhlynet i (WE eé’r?%‘ glp 5 B&V%t%sf%%f‘@rttfé‘doﬁﬁe
conpri siatheredrignetone teaswi ¢o poartam the vderindeli o the ma%@:l@&:&%t ing a

transfery. sed r 5 regordin to be
_magnet i ca%og!ﬁtﬂr}'goa{%er r egnﬁ)ﬁgﬁﬁfﬁgﬁqe%égcor hg redtq a%?lr\%l to a
magnet i ctl}ehféleaﬂf raemd ﬁﬂ&@ﬁéﬂgcth‘? edGitei ﬁgh%‘éﬁl Lmntsbsuhhta Sareigecor di ng

dat aig s wageat heald Ms widnfeid e iy SPrﬁxﬁ%hQHe@ic %ﬁ gg sai d
transfer djsk .relative tgo a cleaning nenber for reénoving gn matter

30 adherSEHH &8 fe; FEACFERA YRICh dsh ook ABPRERRARTRmM port | on disposed in
0pposi tion t Dnssdietk dﬂﬁghetaﬁb\tdﬁﬁsﬁ.mmspoitI:L%nalfx@lbje&@cficﬁhéfﬁh:)ésaﬁi:dl ng said

Tanet! Gl R 8" do BEbYINE o SRghots B REENREL ST aratus for -
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




3 cleaning nenber; and a controller for causing said nagﬁetlc transfer
portion to make a novenent of contacting or separating e ¥0er di sk
relative to said cleaning nenber when said cleaning nenber is held by said
hol di ng mechani sm portion. Further, the cleaning nmenber nmay be a

di sk-fornmed nenber having a coating layer with a small hardness conpared
with the hardness of the transfer di,sk surface. The coating |layer may be

a polished nickel 0s horu pl at er, The haldin chanism portion
may be or?g‘ “RHTEh glgfp% 8P8§r°hc eani ng" Henber %&ﬁe ar?élg%%o have
pr edet er mnaaelfer:l;eamlmme*&s naffer bhapyertdre wntomttalce:angayr beermratwhg ch causes

t he rragnetl r ansf er R rt| n to erfor Jpvene f t ng or
. separati n ?hgr ransfedr1 % i Ve rche ef'ed n@r&bﬁ%nb@(rgg rgg%ééat edly a

. pluralitylebningresmben m(almbdiebxerﬁaodl helding whetmrtllsa pbeEmiong menber i s
hel d by the malidieig WReheNdaMNOhenBExr ke HeOR! BOkk SF o 6RatS ffenitdd NMagNetic

transfer ortlontomaeam)ve nt of _copta n ratin t he
transferhg VARY 2 COALTEY e %Ega?'lisﬁr&lﬁtsﬁﬂ]é& Fé%gtcﬁ&'?aﬁ f"b’r‘étfg:uli‘ ®mat t er
adher ed hex@ithessreghdthiec trensbéerdizds shofaas. a That acating elaypamayus can be
surely ! BEPUCHo1 YA i RLTL B0 8Pox i TH1AGACHAL LSl ON ML Er T enbvi ng

~apparatus. The above an ] ects, ects eatures and advantages
of the exanpl®echpbdingmeshapism M@ﬁénrﬂﬁléb&pﬁm ghichigedpatiaeflyl | owi ng

descri pt henaef a eehad RN embBLT £ Lxakerd tioh haﬁ?@n%i?@@éﬁél%l‘ﬂetdh the
accorrpanx&ggnf{gg\ns'sngs. BRI EF DESCRI PTI ON OF THE W NGS 7 Septenber 2006
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Further, the controller may be one which causes the 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. 1 is a block diagram schematically showi ng the construction of an
exanpl e of magnetic transfer apparatus according to théSepEs®at240aventi on;
Fig. 2 is a perspective view schematically showing the 5 entire
construction of an exanple of magnetic transfer apparatus according to the
present invention; Fig. 3 is a plane view show ng each transfer |ayer of a
transfer disk used in an exanple of magnetic transfer apparatus according
to the present invention; 10 Fig. 4-is-a perspective view showi ng outer
appear ance of F1g- c} ebfhih P l@ickk i 3gsan nsechenatdnaild yobhowmimetite t r ansf er

appar at UScoG@icdiing b0 &heRmPIRNLrl RUGREL LR tfdtkred LpparREoLk diagram
showi ng the co strl,fjct on of a .caontrol unit provided in gn exanpl e of
magneti c ?‘F%ﬂféﬁéﬁg 8 PP FRIR T dO8RBEAG 0 the present invention.

DETAI LED DESCRLETI DN.<Ofa PREERRRED: ENBERY MINERakigal 2y Sheweidhenant i re

constructi f S4AR! magneti c transfer apparatus according to

t he prééseér‘lxghlr%\/_%n i on. Iogl |3I.1%%?mf)%%° %%?q?qgﬁ?%$%r%%% i s

di sposed 3¢rarddngaihor bleen rersintt dhmedtaon predet ermi ned cl eanliness. The

magneti c tranﬁi‘gr APRAARIANE NG M85 of iU SNRHP Eangﬁer ’B?%jé:%%”%”ts, a
el ls 25 8a

cassette case 1 ' plurality o chcontal ning separately

- havi ng a |

" one of un%’@rfﬁéddﬁbﬁg??&’ﬂ?‘élgwet%W@ﬁéﬁpctli’@lﬁﬁe@i appansdiasm or
magnet i caldapridianster tieel praagnet ifvéhsko®; a di sk supply/ discharge unit 16
. dispoged with,.a c ett se .14 having a plurality of cells each

cont alﬁ-]ﬁi ng sep 'ra‘flé%yLoﬁeeg%eca{:lé’leegﬁfeﬁgs’a‘?wsé %%hépﬁ?%’a"?‘ﬂ"ﬁ‘g ofenber or
30 a usecd gleaminmdisk ksed ingan pkampbe olfinegreddic trankd efrodppaaiateessi vel y
hol di ng_ eacdb:dask £608d ol shoglyf 4l scharge section 16 and

transferring it to a transfer work stage 20 which
Fig. 5 is a block 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




7 September 2006 5 will be described later, or transferring each disk from
the transfer work stage 20 to the disk supply/ di schar §écpteabend066, and
a magnetic transfer stage 20 for perform ng magnetic transfer to each disk
fromthe lift handling section 18 through a series 5 of processes and

. cleaning operation to the transfer disk. The cassette cases 12 and 14 in

t he di sk supply/discharge section 16 are di sposed, as shown in Fig. 1, in
Juxtap05|t|on each having a plurali’ty of cells 12A and 14a. In each of
the celVWiliohe (fesrrinedsdates. caEctaanafienniag paeh AR ifrgms&bei on 10 18

side in theneoss aidrk §a@@ Jza t@ tSleN@l £k Bupgi§/ dBaiRiHe dskKiorf1bS
cont ai ned. _Furt her of the other cassette case 12 a

S A BT i B et ThaTeer & of e P e ne SAPSE e AT o R RESRagnat | G
di sk 4 ahd d¢dwh dagkefran dthsklﬁftahandﬂ.ﬁsg&zﬁdt\iehylmo;lntcaugle(h garfibat the

central [ | £ 1herepf osed,on a comon
strai ghtg]éi ﬁIéJ)éé?Sn aa&ﬁie ctj'léah%g (?EP ]'h‘% émo;{%oﬁg cg%énﬁf& ?afle{ 14 at the
lift handl i fQeseeerehta Fasiegel? mndhd4cinsthe dishseuply/dischgrgeunused
cl eani nggdé6Xo0® 165 a%@n(ﬁ:?éﬁ&ﬂad FUst figdwn iR F c‘1e| _Lm ]:g%t%fpoggglo ther

cassette c e used cleanlng dis cont ai ne The

S
e R ind & Pk rE o Bl Lsndan sl i 4 s
pl at e- f ocaklls M et mldagss@tﬂ:broa:@eh -ilohe Gie atlf’theand:ﬁmgefseéhﬁéﬁOf The

21 maur ST A thi et Eand TRl T BB Ren el e ace i s
pol i shed4tis t@nﬂ?ﬁan?,ﬁrfé‘@efthhawirrgtaem@tﬂetléﬂmmeliemﬁmeaswgtmess The
plating caééairﬂerﬁ 1% 1@%@5@%@1@@&%&a%a&feﬁ&hegﬁt@rm;ned film
t hi ckness. dness o?t he surface portlon contacti ng
cont alned The magnetic disk and the magnetlc dlSk 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 l4a 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.




transfer disk, which wll be described later, in the cleaning 30 disk 8 is
small er than the hardness of the transfer disk surface 7peptember20Phe base
material nmay be a plastic nmaterial or other alloy materials. 7 Septenber
2006 6 The magnetic disk 6 is an annul ar plate-fornmed nenber having the
same di aneter as the dianmeter of the cleaning disk 8 The nmagnetic disk 6
I's, for exanple, a base material nade of an alum numalloy material having
- fornmed on the surface |layer 5 thereoff a protective |ayer and a magnetic

| ayer whi ch i%he magpetiicc@l $ly 6ticaas faonnddr piliplter Econeld ngmdat aavilhg di sk
suppl y/ dichehasme diaRbken 4 dnd BEGHLEEE o ke To1 LAl PhLRDP! Fhcad acent
to the cassette cases 12 and 14. The carrier robot "> 'S, for ‘exanple, a
arti cul aPegnebbotdish twhAFehfed eFaRlggla baggneeterinkmaicad ©he '
- magnet i cabbines cixies Wageelat havikg Gorfleadofi PG EtQAN NGydksk 8 and a
used gl eggi ng )gi sk ]tO, are %es ectively held by its hand unit to carry

n HBEHE° 578 A

t hem i RRETE Y Rr P9 s PohCstaxrr Jhigh dF will be
descri benaghatktraligt werensfhered spedi ineeoxdingt igt£ases and the |ift

handl i ng 15 ,§€ecCt4i. ot I AA M-I 22, . after bein reviously
provi ded witflﬁl%t tggt"gﬁi %‘gp%%?fdelspor?g;aﬁgS?(ge%mbflesdé‘tsepﬁoﬁ:ége p‘glr iHn program
| s oper aFRBRLeDHMOLEL| &4 agjagensia dhantassgfitehcakes Udeaddskt. bilbe | ater,

wher eby eaffyénEobbe ILIRECEdY @xlnpKS, Y al-t SclBibd'Bbbot 20 ARRPEAI NY O 2
predetern) ned operation path, The_ inspection stage 24 s _provided with an
apped! ant&® Silﬁgg‘é&aigf)‘ﬁtég%ﬁ&%gma§hﬁ magnstdrakhy reForded PAPBAtAPpar at us

havi ng adksbw, sir uctsingle Anlepiigfldiakpeasadce udipedidaaingagpakat us is,

for exanﬁ?b?’al% l:ggfécé:%%%ya!?gf@%?nf@s ihgﬁee&{:{togo carry them. in both
directions through an inspection stage 24 which will be described
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




25 apparatus which detects a foreign matter such as dust or the |ike
adhered in more than a predeterm ned amount to the surfAdeptempenZfdosi ngl e
magnetic disk 4 or cleaning disk 8, and transmts a determ nation out put
signal to the control unit which will be described later. The | aser type
appear.ance i nspection 30 apparatus conprises; for exanple, an inspection
optical system for irradiating a |aser beamto an surface to be inspected,
and an observation optical systemfdr- deternining the presence of 7

Sept enber LOBE gnTat tear of garadinasy a predeterninad anpuwl by @ompacsdnanount by

conpar i Ngne! fo@PW2! 19§ht | P irdf1RibLACHAAN HAMLhEOBhEf Sl BEE 10 be

i nspected with the anount of |ight of reference beamand transmtting a
det er ni n&RFBACERA plitthsithRafmPBRt nef chitorfyRpferenghitasm@n pe descri bed
| at er. Theahbhittigrdhi detaeeinai chSoebiit isighall €y tAsadglirolauhift

mechapi sm LF, hayvj ng a .hol di pari on which a single disk held by the hand
unit Bf ghé°%é?+*%g“?gﬁgfrigg?sf% %ced, and a handling wunit HD having a
pai r of chucKiheglpllr benfidingrsasping ttheoupsksdd, byrengapgilng & heft

t hr ough- | | $89aYRqt r LK t posi tion
by the hﬂﬁgﬁﬁﬁﬁi%i?’? ‘3?“??%‘%3& Hiis _rr%c‘ﬁ%‘ﬁ“. o8 a,ﬂT;EEéeﬁ r?g‘r"ﬁﬁﬁlécﬁi?? g?ﬁt?he i ft
nechanisﬁﬁﬂ#“h%@mﬁuvﬁFéﬁﬁﬁﬁ3°@F669§I@Hﬁédﬁhlﬁﬂﬂﬁﬂadpﬁﬁgb%Bﬁﬁﬁhbﬁgnunber of
Eolsid_t | oN&new ﬁmmﬁvﬁﬁgoat%i@@ﬂ I&hﬁbﬁiﬂ@_[ﬁﬁﬁ% d’b&kgra_é‘.lﬁifrfb" %Kephﬁﬁedl on the
‘hol ding part is held.so,that e extension. directjon of the central axis

I'i ne 18f ?’P(ee{‘ﬁ?%‘d%%’?ﬁl §hfgu?’lglblé°§? r"efr(;tst'rh n9APEnE2 1R A8 £9gBnent  direction
of di sks predéherciassiehiteeptarse 1 poashdlidd. byl vhehbbtldimg peartt obf thidie [ift -
mechani spykE [ Scimued up and down between the 20 predeternined acceptance

position and a stand-by position at
‘ The holding part of the 1lift mechanism LF has a V-formed

groove engaged with a predetermined number of positions 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 handling unit HD are
disposed on a table moving f'orward 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 mechanism which will be described later.
The table of the handling unit HD is reciprocally moved between
the vicinity of the 1ift mechanism LF émd the vicinity of the

30 index mechanism at a predetermined timing according to the

acceptance of each disk.




,a predetermned timng by a drive nechani sm (not shown%. The pair of
chucking parts of the handling unit HD are disposed on’ gcRtamber 288%i ng
forward or reverse relative to the |I|ift nmechanism LF. The pair of chucking
parts are supported on 25 the table 1804 rotational novenent in the forward
or reverse. direction at a predeterm ned position opposing the lift ’
mechani sm LF or an i ndex nechani smwhich wll be described later. The

table of the handling unit HD is re'ciagr_ ocal |y noved between the vicinity
of the lift nEMEEROSH-LEPQRGITHRE FhECKking Rrtenet sbe apddinschaitsm at a
pr edet er mbneth thavigiatepbditg 11Ft hechAGRAPLRNEEr Afreas BFéirékior? Sept enber
2006 a Therefor t h i f chuckin arts.of , the handling unit HD, in
the vicinmt rgylgﬁe&?eﬁ %ﬁ%c%gﬂ?sﬁliﬁ T N e’ftt’ieoﬂrlgFo provi de
each di skechenishdF bhyesnemdvaiism poct hanli féceivec hadi smfbmbyhene
chuckizng t N ' ' Lft [ LFE_ by the other
chuc kisng lgg?:t“.‘e Fur tlﬁgl(r:@ %Sgeﬁgg{)?%e%% B%%%E? g)ayf)ér tﬁsa%gﬂ g?hztg?a%%})l'{ng uni t

HD, in tRE gherking psrts; pé thrideefdénamsy Her forthenvigsedtyieoh to

recei ve eaehigliék mebhaishe peRdermBe HpRratldY 118 c8UeKidAENPE {1 and
provi de %ach disk fromthe_ lift nmechanism LF to the_i ndex nmechani sm by the

10 ot her *ERUCKIN G FEF MCCPREI RGN PPE TGRS PR LigBRY PRATHEL €2& hand parts
28A; . 28BisR8Lromnthe? 8D ti meised sat LF ot fhes ihden mathamdisal by nties val s - of

904 on | irection on the sane periphery of the rotational
_ %b Gthig BE&@P{}% ZJF;-‘Q-

noveabl y supporte table portion 26 for 15 sel ectively hol di ng under
suction or sy ARORGLEC shnpgisEedi skagh A comprises dapd pbibs p2BA on 26 i S
rotated bggersgd.! anlldsiisposed at four positions at equal intervals

of 902 along the peripheral direction on the same periphery of

the rotational 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 outsid_e; 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 direct‘ion to the papei‘
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




every 902 in the direction shown by the arrowin Fig. 1 by a driver (not
shown). 20 On the periphery to be the outside opposing tRertember 086t 28B,
as shown in Fig. 1, a position sensor 30 is disposed for detecting the
relative position of the held disk to the center position 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 exanple, to
detect the two- dinmensional relative®position in the cartesian coordinate
system B9T APditigeeraRiduah nagnefdpn| el eanh dskohefld uhdepaper

surface gfgtforcasy dneahanaxpsrpergendi cul ar to the above vertical axis in
the plane of the held disk. 30 On the periphery to be the outside opposing
the hand par O® ggﬁ,pefla)mang?i%tt% O‘E &D%QPPESHP%&&%&&%W R¥has a
magnet - 28P; a-magnetic7tSepifErheni®a@06s Prodiale OGHBE BhisZe t 866 gl

magneti s | ' ti.on he .hand part 28C.. On the
perip erglﬁ 0 :ﬁﬁ%t% ﬁgﬁ%ﬁéﬁd‘g‘%g‘%g{éﬁﬁggﬁg%ﬁg% %)%r he ) eggﬁa e

t ransf er 4uheld 4y ithephapfldedrwdéh has a transfer 5 disk 34 for performng

magneti c tranpkafagn@thiboAmaRRk endi $¥, af Rk Dy Fife 1h,a89m19@:1:§ed528[)' The
magnetic transfer unit 42, as shown in Fig. 1, conprises a slide table
portion 8g8¥le F8P4E RPTHPR PEnEPEPQfiddpg3the nranstay éskadt &8l f or

gui di ng ahguiid baeesté divit ghliaingrticornIBre 161 fay Wabdeapdrteyerse in the

L1 SGhLOBRRID i 365BIE T VoS B B0 SRS K" p 2y SuPPOTEed Lo be
"to the paper Ther $btd9 t@blehpotitiertdsodsshuppobyedartootveYnowalolle in
the direction shown by arrow X in Fig. 1 (nearly perpendicular
to the paper surface) or the direction shown by arrow Y, and
linked to the output side of a dvive motor (not shown).
" 15 When the drivemotor is in dperation, 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




| inked to the output side of a drive notor (not shown). 15 \Wen the drive
motor is in operation, the slide table portion 38 noved feRtemhend@¥er di sk

34 in the direction shown by arrow X or arrow Y in Fig. 1. The gui de base
36 is provided with a drive nmotor 40 for noving forward and reverse the
entire slide table portion 38 in the 20 direction showm by arrow Z. The
out put side of the drive nDtor 40 is linked to the slide table portion 38,

f or exar‘rgl %héo N at SCr.ew, %%rthe end surface of the transfer disk
34 opposi ng ¢ ? ' e RAFEY FLEeRGRR itoathy traskfregidd.on or

exanpl e, 3428 ngas ttdi\mouhs:e’dg Sheattamsfen ayayes 4i9# 1b.;l £binea L@ N, N is
an i nteggr @&Qﬁ ' rooves .provid radi al
B C}Qﬁﬁaltﬁ fn%&ﬁﬂ a%gr% lqlfo arqfewﬁ'aaﬁeft eclﬁﬂ‘ﬁ Ko i’ei s formed

cor r espondi ng e recor a area ort
in the SGFP%%@*F% 34a made of silicon. The transfer Iayer 34bi is

formed, for exarpbe.10kne0hsling HBud® SLIRLCL Y, 4BALesANE 1 LanST er

| ayers 34bi exanpl e, utilizing et I nNg sfer |ayer
34bi is %Br%e %1Fﬁcftﬁ8nr%%f€‘ PYORFEPE X F‘&ékaﬁﬁg‘i’ﬁ é8§ eamtroidad bhe
pr edet er khaewnEreepiertbehi AMOE11 M2 dec@MiEa $he6r Fo0ftht PEe LadLaL direction

.tothe t ra f he outside. _.The transfer layer 34bi is

f or med béﬁﬁa reco?:gll n%%é%sgg?nc S{kil ¥ §e?‘9 HAL oY HER i%1® SeDEAE like to be

“transf er PRl tIpn piFithe lmagmmmshgrzanm af thhedstédieidnabliepgorti on 38

in the dsigsdl Grouhewe E}Soﬁéfc@&%ﬁ%‘ﬁ s‘i‘ﬁ’%ﬁ 'éex? irp led by the control
e

~unit which wi |l be described | ater cen er position of the
transfer di sK"S5PFE- | the imAyiRst ﬂm?%t dlé?lttéhe spaddet tamleoportéonadmet i ¢ di sk

4 based bm theeddeeetiowslmunpby arrow % is controlled by the control
unit according to a preset value so that as shown by the chain
double~ dashed line in Fig. 1 the transfer layer 34bi of the

16 - 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
returns from the state where the transfer layer 34bi-of the
transfer disk 34 is closely contacted, Separates from the

29_ magnetic layer of the magnetic disk 4 or the cleanlng 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.




10 signal fromthe above-descri bed position sensor 30. Further, the noving
amount of the slide table portion 38 in the direction JiSemiembpr 260w Z i s
controlled by the control wunit according to a preset value so that as
shown by the chain double- dashed line in Fig. 1 the transfer |ayer 34bi

of the 15 transfer disk 34 is closely contacted with the magnetic |ayer of
the magnetic disk 4 or the surface of the cleaning disk 8.  Further, the
slide table portion 38 is controlled*sé that it returns fromthe state
where the tral EPPERGEUEALPO oS FHEPLLPE 15Ky cantroBdatys graePy

cont act Ednciﬁﬂﬁﬁgﬂatafﬁ@ﬁebhﬁtgﬁ’g FRgNSiLCah @UBMLEOF of RRgNBENEiGKdi sk 4 or

t he clea@m di sk 8 aﬁlaﬁ mlﬁ& ition. The &lnmple of magnetic

t ransf er 8f P SROPRHT i’ “F BT gﬁ% T @ NSk COPPYHRF PdghOFi ¢ di sk 4 by
t he trangtefodnihg phoduttiamstentnel hod ddwt rafhemnaod capanahi ﬂﬂsdet, ails

t her eQf i ARANES Pa I on

Lai o SpelEfahbeof A e atR IRl 1 1) DA R G (IR8, 1S Py

appar at udetaetsedi YR cheadk éxent thenanitdon sensiodh. innde dats, is

provi dedruhi-Bsén€ong inigedte! t22astde r&ddéiqfot:aelaﬁf.i?ﬂﬁidg%a%etég and a
control unit 50 for fc_)Lntrolll operatlon of arotary tablé portion 26. 7

Sept enbelFr2BHEST - SPRENE MY CanFLesning té]i‘pb'Ff“é#% tqgrsl',‘oﬁ{*rol dat a
gr oup DOdai:aci:emhmgardairm ppprasbod | sighttherxt wpd, aand el arikef, magneti c di sks

to be,m ¥l feom a_h C er .52 for erform ng
pr odﬁlgt i g{rllg%:ié%)fa a%gﬂﬁé%{lﬁgﬁbge@ 8 S"E‘l?S'Ea:'“r'ﬁdomﬂ}é’iﬁl LR %“%R,FS?P% dat a
represengil ngemwfhb"mgjémaét the mmtdmgms@ ﬂhérordatr@cunapeotmpmt si gnal

fromthespagttsProsSensolcid@ninPdidletsd is a conforming item.

The control unit 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




representing magnetic transfer node for performng nmagnetic transfer, or
cl eaning node for cleaning the transfer disk 34, data 7§5Pt§%‘é?&4

. operation start or end, and the like. 10 Further, the control unit 50 is

supplied with a judgnment signal Si representing that the nagnetic disk 4
fromthe inspection stage 24 or the cleaning disk 8 is a conformng item

The control unit 50 has a nermory 50m.for storing the deviation data from

t he above-described host .conputer, 5 data_ 15 represented. b e j udgnment
o onal SinERRPhLRE e 2h ERMieHR Ene RhEe el Ri S S banh LRE | OTHY
~like. Thaeztnimaghetie tdisl, 4when the magnetic transfer node is determ ned
based on the t 1ol t A C r "Gl I cause the
carrier robot 22 c{ogltfgzea%% O%tﬂ'e nag%ggllﬂg g% @:‘Bskd%ﬁ:ai r%?atg%g c(’:Iaq:gtsﬁe(%)te case 12
and carr yudgeenhigabgnal Gisk foemstHee jgpasli 64988 hger and syEPdLppl i es t he
si gnaly t Q ¢t P& 1GRF EhfFier @BBbt CMETR1hRLr $4 sol PRa€ dhkl 84rfohiooggBtrol l er 54
supplies _a control siignal E&‘O cause the carrier robot 22 to performthe

wor k accdrdthgarsed bo Byet EPfi MEgGLeF A58 ? Feogr R SH et HUEFR™25 of the
control shgnhahspactidi stagesed tdetloarkiflyr hmalding2sdakidnalé.a singl e
magneti c di sk,4. eeds, | | | L nspection
stage 24 per&k}lnsgggr{ﬁ%gg?éé}rnﬁ%ﬁ%%{?ﬁ%%%@ﬁ%ﬁg%fﬁ%%ggﬁégﬂ%tllggt%gék 4. \Wen
t he magnd®i ¢odibk HositignceppesimethasMandepprth2s8d ngputttben shage 24

transgl t sialyRethHdgi®pts SisORahaSy Ak thedoblet Bgnd, when the magnetic disk
4 is defectfive, the 7 Septenber 2006 12 inspection stage 24 requests the

host conput erN&stE 4 FheeEaREFRL WRdtt Shabiaty @ grakral e ofiPof®dnit 50,
accor di ngupplibe faten ideedndaxtmechanism controller 56 so that the

rotary table portion 26 is rotated intermittently by every 902

in the 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
magnetic disk 4 reaches the position o.pposing the position sensor
30, by feeding the subsequently supplied magn‘etic 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 positior_; 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




judgment signal Sj, fornms the control signal Cn and sup Iles 5it to the
carrier robot controller 54 so that the carrier robot 225¢RieBEIZd86t 0 nove
the magnetic disk 4 as conformng itemfrom the inspection stage 24 to the
lift. handling section 18. This carries the magnetic disk 4 by the lift
handl i ng section 18 to the position opposing the hand part 28A, and then
the 10 nmagnetic disk 4 is held by t.he hand part 28A. Next, the control

unit 50 fornst§8contro ies it to the index nechani sm

RN A 8 P L e gPytfaﬂf%r BB 58 otk Ple iV
I nt er m tretdd ¥0 by cuerel YOOhtdaat thetdanetdt ansis howithytHedwaqratdw The i ndex

nmechani s cgﬁs"]%riconlt% Oltlrgflség s%%?%g%nttgglig;aﬁyféﬁgng c‘t%glng‘logps %ter i ned

intermt edet er accor
operati on tﬁ!ﬁo@ﬁéﬁfﬁ aft‘é?e prodicag signalgEtnhangoyinnldesoppdist ridret he

- POSI 14 0N 58NS Q-1 38x d@@mﬁhhﬁetﬁwa&}%& é@uo@a@ t%@@f&ﬁhs @pposi ng t he
slide table portion 38, forns control signal to 20 refurn to the initial

posi t i orPr%f’rﬁfes‘H‘dﬂIEdeg‘aﬂﬁ%t’sﬁ’w tFGnFﬁ%rr‘?%t'%ﬁ%?‘eﬂ:éﬁl 2igl i&-er TB®. Wien the
hand pari-esaﬁﬁuht@ daggethe digRgp ki movlid kodtlie pebebidihepposing aheopposi ng

th by f b t t di sk
a1l Csubt SR Thg REPETH Theh ARt par o Poathe PR U0 %o 26 Tour
subsequent | yNegppl Fleel qmg:m@tlu undt sids caugee blad d:rcb}rlehercbmid 22pd£|0t s 28D,

28C, 1@ndyZ 8Bt d %%P%Hn‘iﬁbYa (ﬂnmlssﬂaﬁgﬂtcnﬁ %dcg%{)ﬂ% iy 3ge When the

magnetic ‘di sk 4 t he hand 28A"reaches the I on og’ﬁlm ng the
sl i de t%’@%FPPSﬁ %“%?Rjusetroﬁé o t"l‘i’é‘tpﬁgﬁtq‘%ﬁ{‘e%gugbﬁkpﬁo don 30

adj ust MR e pPEFtohEnaDihdaiedtionc eat ropogid ln@ad0§eh@16ﬂ anaf g disk 34
andthe cete_r osition of thc gneti di sk 4 are_li e Wih each
ot her, e@oﬁ‘t“r 3?“35?%1?1 efecﬁ F&hd g Icfae?"?rsﬁ'ﬁg% . 2%%3
causes the carrier robot 22 to contain the magnetic digk 6 in
15 the 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.
_ On the other hand, the control unit 50, before or immediately
after completion of the above magnetic transfer mode, when the
20 -cleaning mode is judged accordihg 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 fred 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




13 it to the transfer stage controller 58 so as to cause the drive notor
40 to closely contact the transfer disk 34 with the magh8eRtembei20064  The
transfer stage controller 58 forns a control signal on the basis of the
control signal CGn and supplies it to the 5 table driver 62 including the
drive nmotor 40. This provides a predeterm ned nagnetically transferred
magnetic disk 6. The resulting magnetic disk 6 is noved to the position
opposi ng Lhe |ift hanpdl | ng section ’148;;%/ further rotating the hand 28A
Next, th&PEOREPOT MG KheBatResdifie &4 96t erbbbe. Xhe dnspgcsperate by
form ng atagatxooregugna thamhostdesuppter 50 t® fhba theanstecleahdhgeontrol | er
54, so tpat, the magnetic disk 6 held by the lift handling section 18 from
the hand portion 28A is contained in the cassette case 12 by carrier robot
22. This ca®esconraglanniep0rfshots e contonl siignhhe€anammenppliesk 6 in 15

th 11442 - : tCaQlskaf jned
the cgll 3428, afhd Be fféé%b%tcé&?tﬂo?ue@%ﬂ?z?;}%%xgyc?ﬁ%éﬁd%% Qft ghoe

- thereafter is successively contained sim l t carrier robot 22 in
the cel | 9953 Wsqhanci drdament signalofitfeen ther inpprstionestager ol unit

50, before, othé nemRdindngl Yiskfs efs cOMINGLARNGT 1 £die AbPwa FRERethe transfer
node, when _the .20 ¢l eanj e Ls.judged according to the control data
o oun DorrRPSEady skaBBle RRdRE u3ek BTG AT 8650 R noBEaFRIS: 1 obot
. control | epesdtico tharleaeinpdisbld imfed 5§ Uausibst bardlarg sectismwbot 22 to
take pul 15 Gheaghanld bpfoking N RS0 464 C33A 1ldy | AHE LpgbLo the
4. T r obot o) 4 supp

I nspection stage he carrier controller es a control
signal t8ueEHAE RhdbeahrPdr284obot 22 to performthe work according to a

pr edet er m nediex®PetRs i @ tRAIHAN bee athralx GheoseRST ¥ighahinelc Ga Thi s
t 22.to take qQut a sjingle cleaning disk 8 and feed

causes the carrier ro
it to th%“??é%ﬁﬁnﬁ'oﬁ°s?§§el%9ﬁx mechanism contrdller 56 so at 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




30 The inspection stage 24 perforns a predeterm ned insgection on the

cl eaning disk B. Wien the disk 8 is a conform ng item .7 Sepiempersi®6@t i on
stage 24 transnmits the judgnent signal Sj. On 7 Septenber 2006 14 the

ot her hand, when the disk 8 is defective, the inspection stage 24 requests
t he host computer 50 to feed the next cleaning disk 4. The control unit 50
forms the control signal Cc and supplies 5 it to the carrier robot
control l er 54 so that according to tthe data based on the judgnent signal

Sj from®HEGTEPER 13DRUESTRE T LikgeLfermathicpgtie Howmdagyapeshiafining item

irs]_ fed fmm;caasfieﬂmq%tﬂ Qma&iﬂgﬂl?%ge_kop&ﬂgigi f:ﬁerz] rta:.ltmdfsif@ﬁ ag.@:_&ism 18. By 10
this operati.qgn, the cleaning dis is fed by the Iift handljng section
18 to thHe E‘c?sll PP BB R Ot Elge hsa‘fﬁfaﬁAF‘laé{ﬁ’a thdhenelgapherdissuct i on by

t he hand 2BArebigpxigincheemonéd ol Sucht r&fiofadr o8 Becnidd eheshgrtrleds e and
suppld es, 4 0 ' ' .ol SO0 th h rofary table
port iéonsozf'IGEtlhtse rsg?g?%%qb@?ege g?%%g%%éggahg%%%f% f }(')‘?‘i%x%%rfﬁaéfe%about 270Q
in the diaé8ei pprdinsifobythihdransder bayer gdedef dihei fudnsfer mi.skThe i ndex

mechani 98 Gt behberpbts | AN theCOBLE Abe SbtidihnedBdoBUPRS | §Scfdced O the
rotary table driver 60 so tgat t he rota{#/ tabl e portion 26 1s rotated

accor di nG¥eF °4 pPe Rt Hinde £16Fef alt ofMen oy PR fapiehedakaitHgh hr ough t he
- 20 oppogrgisienpasconmpiratnith the anctkdderaermeiet b2 abeonrdiiifer 32, and

casall paed duz) BF B A ARP ARG L M OehBe BaRER T by The hand
‘portion 28A Thadkesd elnaniog dign l6pbparngd t26théeoslitdentahlosipgrti on 38
and st opsheAl 1 £HRLnARY He@R 1 oh W By further rotating the hand portion
28A.
Next, 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.




the control signal Cic and supplies it to the transfer stage _controller 58
so that the control unit 50 causes the drive notor 40 {8eptenber2086nt act
and separation of the transfer disk 34 a plurality of tines relative to
the cleaning disk 8. The transfer 30 stage controller 58 fornms a control
signal according to the control signal Ctc and supplies it to the table
driver 62 including the drive not-ore 40. By this operation, a foreign 7
Sept enbecrL.29@6: 15 nmatter such as burr or the like fornmed on the boundary
part of the transfer layer 34a with other part in the transfer disk 34 is
held by biting into the surface |ayer of the cleaning disk 8 thereby being
rennvedl.SudhmagnBvattkanbéea@$9arheuhaﬂdnes&eSi@édﬂhec@mgﬁxﬁdambayer of the

cl eani ng di sk n@aﬁinf%ti@‘;lkléﬂ&‘?%ag% ti %QE A dnassg hetiﬁéfﬂlﬁ | ayer

3.4a of the transter parts, an ace roughness of
the $§urBatzansggerdigk Pﬁé"éﬁ%rﬁ‘}?@%ﬂslﬁomﬁg %Wﬁbtahraﬁ@lrﬂwﬁé@ to high

precisi ¢ 88 :ﬁ&éﬂ@u’:&f&l Eré:'i@fei*ﬂé‘cﬁ@:% hOHANSSIS Qfacbb&:u&é asdi®im 10 | ayer
34a of the transfer dis ﬁ Ohﬁ? rts. The used c¢leaning disk 10 is
gYeTH¥ 1S '

moved t FLAEIEBSTR Poﬂa%‘b‘b‘b’s‘? RAGRE T LECOFEHPT @Y ¢ her
rot ati ngot tieathaad dposddmiing2@dta Kextggridiei @Oty bransfdrisd dnd mom cont rol

signal Cch b t (o] I 64 to cause

t he carri ertggtlﬁ%t&’g;wgggﬁ tga%(?) %ﬂ{gﬁ% ({:ﬁgga;ﬁ?%gp%{%ké 1(51l hel d by the

| i f tl0hardleangngcnenkar £2rf remeving Waﬁérségmwmaﬂbeéeﬁatfm #&dd in the
cassett g 5a38fetdaidy, this operation, the cleaning disk 10 is contained in
the cel | 14a of the cassette case 14 bz the 20 carrier robot 22.

Ther eaf t er , .2 t19dA4BEPIERAFHP i tsHo™M BLPROST Ay %RR‘SF-é%ﬁPaF?leg@iéiuccesm vely
in the ﬁ‘n%lghe'l'ia tfanisifergaAtdbhefor selectively holding said magnetic

recording medium or 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 cléaning 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.




case 14. The present invention has been described in detail wth_ r
to preferred enbodinents, and it will now be apparent %%GPW‘EM6
foregoing to those skilled in the art that changes and nodifications may be
made wi thout departing fromthe invention in its broader aspects, and it
is the intention, therefore, in the appended clainms to cover all such
changes and nodifications as fall-wrthin the true spirit of the invention.
7 Septenber 2006 16 _ CLAIMS: 1. A magnetic transfer apparatus

charact egi zedpRy a6 jsing. -a magnetic transfer portion for contacting or
separating 5 a trans gé&ggﬁs%?ro??gﬁﬁaﬂﬁ‘eﬁ%dﬁw @iy teree pecor di ng dat a

to be natfitireseding riagiser chalrddterisaynat bigay gg%cgoglg'rgﬁp%'rum relative to
a mgneté&;gegyggi&);uaaﬁ;& Qg&c recordi ng medi um so at” said recording
data is magnetical ly transterred aRa- Fo" @ dfrderh myverentepdr ati ng sai d

t r an$f er*UrERTIRG &ri 9epareting Gsackde arimFeredii®s & Dleikb8NRYIdIg A fOreign

. matter ashenedy nlnbat fer disk; .a holding nmechani smportion disposed
in oppositi onﬂ%o sai dQe%Eglﬁ%?ixgatPia‘ﬁ%ﬁlé‘pr?ﬁWf or selectively holding
said magnetic recording nediumor said cleaning nmenber; and 15 a ,
controller for causing said magnetic transfer portion to nake a novenent
of contacting or separating said transfer disk relative to said cleaning
menber. when said cl eaning nenber is held by said hol di ng mechanism
portion. 20 2. The magnetic transfer apparatus as clainmed in Caim1l,
‘characterized in that said cleaning nenber is a disk-forned nenber having
a coating layer with a small er hardness than : '

espect




surface hardness of said transfer disk. 25 3. The magn %IC transf
apparatus as claimed in Claim2, characterized in that §§?ﬁn‘3§p&ﬁg | ayer
is a polished nickel-phosphorus-plated |ayer. 4. The magnetic transfer
apparatus as clainmed in any one of 30 the preceding clainms, characterized
in that said holding nechanismportion selectively holds said cleaning
menber confirmed to have predeterm gd cleanliness. 7 Septenber 2006 17
5. The magnetic transfer apparatus_as clainmed in any one of the preceding
clainms, characterized in that sai BBTOMGTol | er  causes said magneti c
transfer portion to perforn1anenent of 5 contacting or separating said
transfer disk relative to repeatedly a plurality of
times. 7 Septenber 2006 Cr— RANSFER APPARATUS 5
Surface of a transfer disk 34 for perform ng nagnetic transfer is

repeaj edly cepbaatbedopra SERAAAT dl%hcabk@o{- Op@:fo%ﬁ%@ plalgﬂééfc 8 having a

smal | er hardness than the surfaceﬁ t her eby renovi ng n matter on
the surftedrgfer ¢ FrRAgEEALY gretaotedrioy, separated “relative o a

cleaning disk 8 having a smaller hardness than the surface,

thereby removing a foreign matter on the surface of the transfer
disk 34.

Fig. 1




