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' present IAW@’”"”WE@@M@M es to a disk drive system and in particul aré]i’mgiw
drive system ks ort in which a data storage disk in a cartridge is 5
tenporarily inserted into a disk drive for a read/wite operation, and
subsequently renoved. This formof disk drive is here referred to as a
"renovabl e di sk drive". Background of the invention The disk for a
removabl e di sk dffwe is nornmally permanently housed inside a 10 cartridge,
and the di | manently attached to a hub such that the disk can rotate
freely w tamwmwﬂm’m' dge when the hub rotates. Wien it is desired to
read data f and/or wite data to the disk (a "Read/ Wite", or
"RIW, operati8ff;* the cartrigdgsolabld & bRde iVRR chanber of the disk
drive via an opening in the dTTV'E_SUP?h“JSTf'IS&IT door which is pushed
open as the 15 cartridge is inserted. The disk is attached to a hub, which
can rotate fhield of thedrvetdionhe cartri dge. A spindle of the disk drive then

engages the hub, so that the disk can be rotated to allow a RRWhead to
sl i ding door

it chopens T EREN A ratCR BERe (G SN HHP SuSER. 2Rt DR reHaGAISK | s
ot her wi se sefhvectsysBn@feheboit rewhidhos dahkpdtortaesisk M a%ah‘?itﬂgéf?{' e disk drive
y

is contamination control. This is nmanaged quite differen romthe case.
of a fixéd derwomnlyinserieddntosa diskidrivei foeairaadinrite opatation, ehd di sk

permanent |y d 8eat sehtly Y enied. ThSHrA of disk drive is here referred to as a

‘removable disk drive”.

Background of the invention

The disk for a removable disk drive is normally permanently housed inside a

10 cartridge, and the disk is permanently attached to a hub such that the disk can

rotate freely within the cartridge when the hub rotates. When it is desired to

read data from the disk and/or write data to the disk (a “Read/Write”, or “R/W”,

operation), the cartridge is inserted into a chamber of the disk drive via an

opening in the drive, such as a hinged door which is pushed open as the

16 cartridge is inserted. The disk is attached to a hub, which can rotate freely

inside the cartridge. A spindle of the disk drive then engages the hub, so that

the disk can be rotated to allow a R/W head to access data on the disk.

“Conventionally, the cartridge has a sliding door which opens only when the
cartridge is inside the drive, and which is otherwise sealed.

20  One of the major challenges for a removable disk drive is contamination
control. This is managed quite differently from the case of a fixed disk drive
(i.e. a disk drive in which having the disk permanently located inside), since a
fixed disk drive is well sealed once its rhanufacturing process is completed

and environmental contamination such as airborne particles can rarely enter.

25 Nebenzehl L., Nagarajan R., Wong J.S., Volpe L. and Witney G., in the article
“‘Chemical integration and contamination control in hard disk drive
manufacturing”, J of the IEST, September/October, p31-35, addressed types



fixed disk drive is well sealed once its manufacturing process is~$o ﬁihﬁd
»and environnmental contam nation such as airborne particles can rar I&R
enter. 25 Nebenzehl L., Nagarajan R, Wng J.S., Volpe L. and Wtney G, in
the article "Chemical integration and contami nation control in hard disk
drive manufacturing”, J of the ZEST, Septenber/Cctober, p31-35, addressed
types 2 and sources of contam nation that can degrade the performance of a
renovabl e disk drive. In particular, the2 nternal conponents of the disk
drive are exposed to anbient air whenever the cartridge is inserted into
it. Also, contam nants such as oils and debris adhere to the outer
surfaces of the 5 cartridge whenever it is handled by a user's fingers.

Sore of t hesgnd csirags nentdontdrhinatibRatHay Q@M@é@@asdtﬁéﬂ&ﬁd?ﬁwa%ifv%fdé'e to
heating and air flow. The natural environnent is a huge source o
particul at e ©onevablesiskodriverna partieulaahadaiernali campenanis iof dke fdiskdrios
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such as carbon-based f|r¥ ash _and carbon particles. Humans al so produce
particl ed FeRtridagmvheneyerpitiisnhagdlegebyon Lgeknditgerso giameadt these

100, 000 part ; ] ' ] . W\ pid

i ncrease in % et§®€'g5rn§ggﬁl &ﬁ%@l%&@gﬁ%ﬁn@ﬁ {cﬁ%@% %Llr}és @’hg?tyﬁ%ﬁ'd %Q'qw{\g
flying height of the slider is presently as lowas 10 to 30 nm so particle
cont am nant sThenatural gnefdrenentt isea hape aoiurce pf partitiutdte chontaainatiopecTad | y

drives wth magnot or.esi stive GVR ( gj.ant net oresi stive) or TMR
(tunnel | i ng mw%%%wgfaégi‘@fﬁ@gfr'ﬂﬂgaq.m%ﬂéggcq’fﬁﬁﬁgl%@f sw&%@%'_ AN Oé% i Plve to
thermal  aspfifrbidsessgadisiBirPind ReyibM iR U@Qer‘@._etl"‘iﬁérbé}ﬂélbé%ﬁ? EHdnd1e
head. Particles 20 of sub-m cron order (g“rse_sent in the air within the disk
drive mef) acherasneoeyefe int lightl windsedglndestridse atda deedudeerlargehameunt of enent
's Tocated. Langqhtd85htafifiStion such as carbon-based fly ash and carbon particles.
Humans also produce particles. For example, a motionless person is known

to generate some 100,000 particles of 0.3-0.5 microns diameter per minute.

With the rapid increase in the storage density of magnetic hard disk drives,
15  the flying height of the slider is presently as low as 10 to 30 nm, so particle
contaminants seriously affect the reliability of disk drives, especially drives
with MR (magnotoresistive), GMR (giant magnetoresistive) or TMR (tunnelling
magnetoresistive) heads. These types of heads are sensitive to thermal
asperities caused by the interaction between particles and the head. Particles
20  of sub-micron order present in the air within the disk drive may adhere to the
trailing edge of the slider where the read element is located. Larger particles
of micron order which are trapped in the gap between the slider and the disk
may penetrate, and become embedded in, the disk surface. Particles may
also scratch the air bearing surface of the slider and damage the disk surface

25 aswell.

Because of contamination issues, a conventional removable disk drive is not

suitable for long time mass information storage, but can only be reliably




of micron order which are trapped in the gap between the slider arfdbtM& 2006
+disk may penetrate, and becone enbedded in, the disk surface. Particles
may also scratch the air bearing surface of the slider and damage the disk
surface 25 as well. Because of contam nation issues, a conventi onal
renovabl e disk drive is not suitable for long tine mass information
storage, but can only be reliably 3 enployed as an information carrier for
exchangi ng data between two mass informdtion storage systens. Various
proposal s have been nade to reduce the risk of contam nation in a
renmovabl e di sk drive. The follow ng references are incorporated herein by
5 reference. US Patent No. 5204793 proposes an air filter and renovabl e

cartridge doghpicyabiesy apt RRorhRitioheE4tREP %orCOREHAN | M@e |
drive. US Pateﬁtoi’%o. 6094323 proposes two types g@ﬁ]gég ?é 0 p¢ E\@ce)ﬁj[lﬁgs

cont ami nant sinfdrmatioarsteiaigesyistems.t he drive. The first seal is a foamstrip
which is attached 10 near the door area of the drive. It seals the door and

the gap between the cartridge,and drive. The second seal is pade of
bl st 6 nat ortus Proresaly bEFE pRRE 1hate o rhrioR fEe deka contamrenoann
mechani sms demdvabie shskdblive, FHEoll@wing FefeRirices dsR ﬁic%gédr@fboaﬂ@rélﬁ
| ocki ng nmechanism US Patent Nos. 4112471, 4607301 and 5530603 propose

sim|ar @oorred¥8NEHg 15 nechanisms to prevent dust fromentering the
cartridge and drive. Al the technologies referred to above are subject to

(e oL e g hoROnenhyca ook 6 60l AN bEC

exposed to the internal conpo I Sk S or
aer osol s ar esafety=top &at reducing leentaminantsyinside thealiskngrives. de of

US Patent No. 6094323 proposes two types of seals to prevent contaminants
from entering into the drive. The first seal is a foam strip which is attached

10 near the door area of the drive. It seals the door and the gap between the
cartridge and drive. The second seal is made of plastic material. It is also
intended to prevent debris from entering mechanisms of the disk drive such
as the cartridge ejection and head locking mechanism.

US Patent Nos. 4112471, 4607301 and 5530603 propose similar door sealing
15 mechanisms to prevent dust from entering the cartridge and drive.

All' the technologies referred to above are subject to the following

disadvantages:

1) Contaminated surfaces of the cartridge are exposed to the internal
components of the disk drive;

20 2) Particles or aerosols are propelled into the drive by the leading side of
the cartridge as the cartridge is inserted into the disk drive; and

3) Particles of sub-micron order can pass through rough seal interfaces.

US patent 4974103 proposes integrating the R/W component and its
suspension system into the disk cartridge, which is not provided with an
25 opening. The disk is rotated and the R/W head is actuated by magnetic force



the cartridge as the cartridge is inserted into the disk drive; a”—dﬁ:"o)lAR 2006
*Particles of sub-mcron order can pass through rough seal interfaces. US
pat ent 4974103 proposes integrating the RFRWconponent and its suspension
systeminto the disk cartridge, which is not provided with an 25 openi ng.
The disk is rotated and the RRWhead is actuated by nagnetic force 4
applied fromoutside the cartridge when the cartridge was inserted into the
drive. Therefore, no foreign particles cdn penetrate the cartridge. One

di sadvant age of such a systemis that if the disk is damaged in some way
and nust be discarded, the relatively expensive R Wconponent, and its 5
suspensi on system are generally thrown away at the sane tine. Note that

particles meyphRdREm Bifsidd el caltrigys Wttsh Be _%snﬁa%élwﬁ ifsBrel M g
ht De able t

di sk spi nni 23 Sealing and filtering systens mg o renove all
aerosol mat ediivg.s, Thareferes engdoreigh epardickesi sah dpendteatdr thee cattridger Qg i s

usual |y not sufflci Q artjcl will get to the head-di sk

i nterface. I\ﬂ%é\i%ﬁéggwggﬁ %ﬁ%ﬁ%&@?tﬁbﬁﬁ&wgﬁ[@é‘aﬂ% 0 $3{Pe Mayand
designs to avastl beodiseaidednt hebutlativey WkpeAsivee RIW ddimpPbndit, Mnd Cits
particles away fromthe MR reader. Thése suggested nethods are however

ef fecti v® orfUsPeHsian sHsiem, awsgenaraly thiewn@wayoaidheisems tilenovabl e di sk
drives are destined to find nore and nore 15 applications in nobile devices

such as vid ¥ , : [ tic appliances
such as TVS?Q%%%%%QQS%@S@Q@%E%&@% dlsglfsg(rafg aﬁéﬁi"%r‘ﬂgg@?'@fcse ‘glfr@.q and
i n such appldislatspinting.heBealirg @sndafiltgrirex sgstedns ntightiibeeabler & remvive ogiment s

by users. Once the epvironnental rticles are trapped inside the disk
cariri dge oraQIPPQIMaIlS R PNEeBBaIcIes Hed0sicigdhe SAVBn ltestra iaisudliy Bet i onal

ant i - cont amdigfidient EeNABhETHAEA6S | WHC G&POME thd NFedd-BRRNintAYEST Mihy

proposes new and useful disk drive systéns and
10  publications suggest advanced head-disk interface designs to avoid
contaminants building up on the slider or to drive particles away from the MR

reader.

These suggested methods are however effective only for limited head-disk

design conditions. Removable disk drives are destined to find more and more
15 -applications in mobile devices such as video camcorders, notebooks, PCs,

etc. and in domestic appliances such as TVs, Set Top Boxes, Home Servers,

Video/audio recorders etc., and in such applications they are usually exposed

to quite harsh environments by users. Once the environmental particles are

trapped inside the disk cartridge or drive, they will impose a heavy burden on
20 the conventional anti-contamination mechanisms described above.

The present invention proposes new and useful disk drive systems and

methods for operating a disk drive.

In general terms the present invention proposes that in a disk drive system
including a disk drive and a removable cartridge, the cartridge defines a
25 second enclosed volume containing one or more disks, and the disk drive
defines a first enclosed volume. When it is desired to perform a read/write
operation on one of the disks, the enclosed volumes are brought into

communication to form a joint enclosed volume, within which the read/write



met hods for operating a disk drive. In general ternms the present qugﬂ&iﬁﬁb
* proposes that in a disk drive system including a disk drive and a =~
renovable cartridge, the cartridge defines a 25 second encl osed vol une
cont ai ning one or nore disks, and the disk drive defines a first enclosed
volunme. Wien it is desired to performa read/ wite operation on one of the
di sks, the encl osed volunes are brought into comunication to forma joint
encl osed volune, within which the read/ wite - 6 MAR 2006 5 operation is
performed. Thus, the present invention proposes arrangenents which isolate
the disk essentially conpletely fromthe anbi ent atnosphere surrounding
the disk drive. Note that each .of the enclosed volunes is preferably,

though not ngpegfimhnl iLSYpeer}ﬁ%g.yﬂﬁ‘fsr ?ﬁ@@?eséntﬁh&@nti&rﬁﬁ%og{o%?irﬁarﬁr@éﬁ"n%ﬂtgn nmay

provide the drive and cartridge wth nvironnments s nti cal
to those of whidhxésdlatestheddiskeessentisllyrekewplietely flossite anbertpatryosphere

renovabl e di sk_driyves advanced, t echnal ogi es i C have so far only been
enpl oyed s_ucﬁlé'gg'f'r& ng ﬁ}‘? f#lé%gr'd?s:}“g?i _,e%%ki%gthﬁ) Qﬂe_él dPEﬁF%ﬁ/ IS

i ncreases i Npidfgraiyg ahodfnAbt ectddafilfetdtally akidrtty of the disk 10 d rive.
Specifically, the present invention proposes a renovable disk drive system

including: a_cartridge defining a first enclosed vol ume which contains at
| east one dahEsstle aBesentknventiomdvangpravida that drivecandeeardridgamawits a

di sk drive dgfi:m ll%% I iCk L i disk rotation
neans and da?éwfardgﬁ% g%é&i\éﬁﬁih ?gevfr%gfﬁgg%%c? *lbfﬁcoggl%gcdgﬁlﬁe;ﬁ§ maRes
engagenent ot pdssitie rtetapplyl te aeovable diskaddvere adsahcad tedhholdified iwisieh and
second encl osed vol ynes intt)o co nication to forma joint encl osed
have so far only been employed successfully in fixed disk drives, making
possible greatly increases in the areal density and the reliability of the disk

10 drive.

Specifically, the present invention proposes a removable disk drive system

including:

a cartridge defining a first enclosed volume which contains at least one
data storage disk, and having first interface means; and

15 a disk drive defining a second enclosed volume which contains disk
rotation means and data transfer means, and having second interface means;

engagement of the first and second interface means bringing the first
and second enclosed volumes into communication to form a joint enclosed
volume, and disengagement of the first and second interface means enabling

20  separation of the cartridge and disk drive,

the system further comprising displacement means for moving the disk
relative to the cartridge within the joint enclosed volume to position it for
rotation by the disk rotation means and for data transfer using the data

transfer means.

25  Preferably, when a Read/Write operation is to be performed the displacement

means fully expels the disk from the cartridge to bring it into register with the



vol une, and di sengagenent of the first and second interface nmeans e”ﬂ? &gg
+ 20 separation of the cartridge and disk drive, the systemfurtherB M
conprising di spl acement neans for noving the disk relative to the
cartridge within the joint enclosed volune to position it for rotation by
the disk rotation neans and for data transfer using the data transfer
nmeans. 25 Preferably, when a Read/ Wite operation is to be perforned the

di spl acenent neans fully expels the disl fromthe cartridge to bring it
into register with the 6 disk rotation neans and the data transfer neans,
and after the read/wite operation the displacenent nmeans returns the disk
into the cartridge. The present invention further provides a cartridge for

use in the dijgk @tatich n%éﬂseﬂh@ocﬁérdﬂtﬁ&rér&f&hﬁ\édﬁ‘ée@ddoﬁﬁeﬁ% "i‘e%%t m?“ Vea

for use in the disk drive 5 systemaccording to the I nvention
t echnol ogy kopevatias tisydEplaseaned mieasctedminsdhe idigkainfaathe) carridgeow wi del y
used in sem conductor industries. It nakes it possible to use a clean-room

oot ean roon] L Ar¥edeRVENE) HiGSiorthRY a RS 35 ot didigive ' "
4674939, 47 cactotdiRddé4hecnoshtiom, taiRl b il akiod Yol Usé’% #hé dlskué'l\'?@t ent

No. 5382127 describes a pressurized interface appar at us bet ween
cont ai ner® arﬁyslt%%ﬁcgffﬁﬁg’f%ﬁ‘%@uﬁﬂ?@ht US Patent No. 6221163 uses
pressuri zed gas to enabl e nol ecul ar contam nation free for SMF box.

Al though Moy Haltes hegHriGsy Rho m}v@ﬁ%sg S @‘%ggéﬁdeﬂ‘ééh%wic%l IRferfingy b the

15 present invention, to our en no a
SMF to t hendwedndekyr ushds i demmduatw industees. \it nukeisait 1pbesmreotﬂ aseof

reduci ng tam nat| rmvabl e da orage di sk. The di sk inside
Uhe cartri dgueanrogy Bstd B TICERY & WhshJRiGRor Gway ey Aspessing

equipment with a clean room environment inside. US Patent Nos. 4532970,

10 453489, 4674939, 4739882 and 4724874 describe the technology in detail.
US Patent No. 5382127 describes a pressurized interface apparatus between
an SMIF container and the processing equipment. US Patent No. 6221163
uses pressurized gas to enable molecular contamination free for SMIF box.
Aithough many of the features of these systems are suitable for use in the

15 present invention, to our knowledge there has been no application of SMIF to
the field of disk drives, and certainly not to the problem of reducing
contamination in a removable data storage disk.

The disk inside the cartridge can be a plastic disk, a floppy disk, or a hard disk

(e.g. made of metal, glass or a ceramic material). It is preferably a magnetic
20 storage disk, and is preferably provided within a disk holder in fixed positional

relationship to the disk but which permits the disk to rotate within it.

More than one disk can be provided inside a single cartridge. The disks may

be fixed on a single hub with separators between them. In this case, the disk

drive may include more than one pair of Read/Write elements for accessing
25 data on the disks.

Alternatively each disk may be fixed to a separate hub separately and the disk
drive may be arranged to receive any one of the disks from the cartridge. In



(e.g. nmade of netal, glass or a ceramc material). It is preferably a
magneti.c 20 storage disk, and is preferably provided wthin a di sk Snh¥AR) 2006
in fixed positional relationship to the disk but which permits the disk to
rotate within it. Mre than one disk can be provided inside a single
cartridge. The disks may be fixed on a single hub with separators between
them In this case, the disk drive may include nore than one pair of

Read/ Wite el ements for accessing 25 dat/a on the disks. Alternatively each
disk may be fixed to a separate hub separately and the disk drive nay be
arranged to receive any one of the disks fromthe cartridge. In 7 this
case, the disk cartridge may have nore than one di sk hol der and an

internal | oafig@asySHRMUBRY chRidyOSlEfale Hsld Yin one Gk k@?&é@%hgté}n the
interface doors for transmssion to the read/wite neans. The air flow path
i nsi de the dptareaktnasing iskgteol naie benpiavidest ta tdeliver bne dijek dwadderSta tee

i nside of t }S i be designed to ensure that contam nants are
carried amgﬁb%atcﬁe%rg?%Hnﬁgg%szi@?ﬁlpgagiﬁﬂ%éﬁywﬂ MR Pt er. The seali ng

mat eri al and novable parts inside the cartridge and drive my be nade of

t her mopl ast i Tise airdlofd pathoinkiastthe Spabe Consisting af thd insidecoPthesaritrigiel &nd
Simlarly, the disk loadi ng nechani sm nay, designed to substantially avoid
10 gener&ti rtgedB%‘F’PsO.f th@r‘iﬂ?ﬁ‘i e MpYehe dabigard 40 ensure that\eentamsinants Brerow be

descri bed f%a}r@%g?aé%/%ylﬁfe ﬁxmkggﬁp‘ga{iﬂ%ﬁ}?‘w ?ffﬂ(eﬁ_nce to the accompanyi ng

figures in I'S a Cross-sectl op View of a disk drive
systemwhich is a first enbodinent of the invention, in a first

conf i gur at i ofhe s&allfiggmateriad andanogable gartsdnsidelthe eadtidge endadriiehmay be
enbodi nent of _Fi

el Fig, 3 10S cross-sectional top vi of a portion of
t he enbodi néﬂ?d%g)flﬁﬁar.m(l‘gasﬁ’—‘fsg?mi flpgr%pﬁgétpgn\ﬁ E’E&%‘"%@tﬁ ﬁtg’ﬁa‘?r PR SePrigw of
anot her por tgiafafly, thee disk loading mechanism may designed to substantially avoid
10  generating debris.

Non-limiting embodiments of the invention will now be described for the sake
of example only with reference to the accompanying figures in which:

Fig. 1 is a cross-sectional top view of a disk drive system which is a first

embodiment of the invention, in a first configuration;
15  Fig. 2 is a cross-sectional lateral view of the embodiment of Fig. 1;
Fig. 3 is a cross-sectional top view of a portion of the embodiment of Fig. 1;

Fig. 4 is a second cross-sectional top view of another portion of the

embodiment of Fig. 1;

Fig. 5 is a cross-sectional top view of the embodiment of Fig. 1, in a second

20 configuration;

Fig. 6 is a cross-sectional top view of the embodiment of Fig. 1 in a third

configuration;

Fig. 7 is a schematic view of a portion of the embodiment of Fig. 1;



enbodi ment of Fig. 1, Fig. 5 is a cross-sectional top view of the-g wAR 2006
~enbodi nent of Fig. 1, in a second 20 configuration; Fig. 6 is a
cross-sectional top view of the enbodinent of Fig. 1 in a third
configuration; Fig. 7 is a schematic view of a portion of the enbodi nent of
Fig. 1, 8 Fig. 8 is a cross-sectional top view of a disk drive system which
Is a second enbodinment of the invention; and Fig. 9 is a cross-sectional

| ateral view of the disk drive systemof &ig. 8. The disk drive system
which is a first enbodinment of the invention will be 5 described with
reference to Figs. 1 to 7. It has two basic units: a disk cartridge 1 and a
di sk drive 100. The disk drive 100 has a front face which includes an

outer door 1pR.|geRdh REpdsesétional RRVieness aisk Bfive Whbieh WHCHC R 4 ldedaRd 1 can
be inserted and which the cartridge 1 substantially fills. In Fig. 5 the

confi gur at i oAMbegirnaet ofitak inaniiensg’d em i s such that the cartridge 1 is
partially inserted into the 10 disk drive 100 through the outer door 109.

cartriage 19 PUr iy PRcseridia Gl M of e/ B UEhE VBT UG BT i ve

100 includes a housing 101 defining an encl osed volune 4, a spindle notor
120 havi ng aTheatisk 2itiveasystemawbich isoa firstadmiodireentadvfittks imyestiahi wilisbe The

spindl e rmotor, 120 and. .read/wite neans 5 be of any _known design. The
e i 5 et Fiaon B 5S ¥ inc7 Jaihas fuonaai unjfShadloh 3efilas 130,
a | oad/ unl oaql Fpch aRksdAVE3100.aTHY ¥Rk k'R FoThas ¥Wnt(8ké BaicH iHtRflesCan
rotary) 132. It includes further conponents including electronics (not
shown) . 20 Fefer doshde leadingito ei“gatewiaytiegiafi” dntodviisk th@oartiidge 1faammbe he
direction Whi'nggrtéa and which the cartridge 1 substantially fills. In Fig. 5 the configuration

of the disk drive system is such that the cartridge 1 is partially inserted into the

10  disk drive 100 through the outer door 109. In Fig. 1 the configuration of the
disk drive system is such that the cartridge 1 is fully inserted through the outer

door 108.

The disk drive 100 includes a housing 101 defining an enclosed volume 4, a
spindle motor 120 having a head 121, and means 5 for read/write data
15 operations. The spindle motor 120 and read/write means 5 may be of any
known design. The read/write means 5 is illustrated as including a head-
gimbal assembly 130, a load/unload mechanism 131, a pivot 133 and a VCM
(either linear or rotary) 132. It includes further components including

electronics (not shown).

20  Fig. 2 shows a side view of the disk drive 100 (i.e. from the direction which is
at the bottom of Fig. 1) in the configuration of Fig. 1, i.e. with the cartridge 1
fully inserted into the disk drive 100.

The cartridge 1 includes a housing 10 having a front door 20. The housing 10
defines an enclosed volume 3. When the cartridge is fully inserted into the
25 disk drive 100, the front door 20 meets an internal door 110 of the disk drive.

The cartridge further includes an internal door locking mechanism 50 for



at the bottomof Fig. 1) in the configuration of Fig. 1, i.e. mﬁth_%hﬁMszs
rcartridge | fully inserted into the disk drive 100. The cartridge

i ncl udes a housing 10 having a front door 20. The housing 10 defines an
encl oséd volume 3. When the cartridge is fully inserted into the 25 disk
drive 100, the front door 20 neets an internal door 110 of the disk drive.
The cartridge further includes an internal door |ocking nechanism?50 for 9
keeping the front door 20 closed while ti®e cartridge 1 and di sk drive 100
are not engaged. As explained in detail below, when the cartridge 1 is
fully inserted into the gateway region of the disk drive the door | ocking
mechani sm 50 rel eases the 5 front door 20 to allowit to open. This brings

the encl osedygy .h@r@héfr%t bB6r 29%6§éod\9ﬁllé é’céﬁ MCAid @ kVHrE})%V (F’G’are

encl osed vol u 47 of the disk drive, orm a I nt encl ose nme. The
cartridge funotrengagedl udes a di sk hol der 30 whi ch cont ains at | east one
dat a storage di sk nmounted on a hub 40 The di sk hol der 30 is made of a non

10 contam n n (i.e.,.ane . whi ch. subst an | |
does not éﬁpyﬁg%ﬁérd%ﬁ%ﬁkgf ’I‘?’ %#I?XC@(EFIPQG ﬁég\ﬁ?wg' {nsggigp 1B 3’1’ €the
cartridge 1 gé?@WayQEgldnSoffﬂh@CmSIOﬂﬁve $hé eobk IR IHg mléehglmghq 5@%1@93&@%
cartridge | to prevent disk amage due to contact. Another of its

functiond i sfred ¢eoret@ie %lﬁé’cit do Qﬂﬂ” F)-BtShB”'W’P‘eH’Q peclasest viokiregihaf the Ehe
di sk hold to. t
d: :k v\genelr t%rt@%s ﬁ‘%@g& d?wr\ﬂtl H'ﬂhé%n\ﬁ‘?ﬂs‘éﬁ from S4 b?tf%kaﬁk\%?/g %) ar

e data hed K plate
80 is attacl‘fednta)jdmkertwrﬂedoiolmme. hol der on the side Wen the cartridge |

is fully inserted into the disk drive 100, as shown in Fig 5, for a
e e ot Aok BRSSPl 9, 2cles S5 G " 2°

rotate a data storage disk mounted on a hub 40. The disk holder 30 is made of a non-

10 contamination type of plastic material (i.e. one which substantially does not

generate contaminants). It is fixed to the front door 20 of the cartridge 1. One

of its functions is to support the disk inside the cartridge 1 to prevent disk

damage due to contact. Another of its functions is to generate special air

paths when the disk is spinning. The disk holder 30 has a window 35 through

15  which access is possible to the disk when it is desired to read-write data

to/from the disk. A back plate 80 is attached to the back of the holder on the

side

When the cartridge 1 is fully inserted into the disk drive 100, as shown in Fig.
5, for a read/write operation to be performed, the front door 20 is locked to the
20 inner door 110, as discussed below. A servo motor 150 is activated to rotate a
screw rod 160, having a fitting 170 attached to the inner door 110. Thus the
servo motor urges the inner door 110 to the right of Figs 1 and 2. The disk
holder 30, front door 20 and inner door 110 move together, until the disk
holder 30 moves to cover the area shown dashed as 36 on Fig. 1. The
25 cartridge 1 includes trail-shaped guides with rollers 70, on which the disk
holder 30 moves. There are trail-shaped guides with rollers 140 inside the

drive to guide the motion of the holder.



screw rod 160, having a fitting 170 attached to the inner door 110. Thus
*the servo notor urges the inner door 110 to the right of Figs 1 ang @K ﬁﬂg
di sk -hol der 30, front door 20 and inner door 110 nove together, unti

di sk hol der 30 npbves to cover the area shown dashed as 36 on Fig. 1. The
25 cartridge 1 includes trail-shaped guides with rollers 70, on which the
di sk holder 30 noves. There are trail-shaped guides with rollers 140
inside the drive to guide the notion of1ohe holder. - 6 MAR 2006 10 Wen

t he di sk hol der 30 covers the area 36, the hub 40 is engaged by the head
121 of the nmotor 120. This configuration of the disk drive systemis shown
in Fig. 6, in which the read/wite nmeans 5 is accessing the disk within

the hol der 3Qnd 8%5 ) c'éba%s ﬁrgeé#é%oégg{;gﬁh@ﬁ %oSQféJ’ri‘q{q} Qhé he 5

entrance of the cartri en th es its 03|t|on

to the righhead 1RA1gof ﬂ)e anator r1ZOh|Tsh|$)co:s>nflgonat|bheofotl'®<dislkadﬁ\/é%ybie(mK§ air
of Fig , . show ng one

from enteri t he rt l.dge.. Fig. 3 |s .a detail

front corner q_gq é Crltﬁ%FPa‘i/Wﬂ%e”@anﬁk%'so?%ssfﬂgome digk H’éth"bf t he
cartridge 1 u \ [ t r

reflection. ‘Wé hﬁlgggﬁ??% as brgwﬁnlgef?% glc}ﬁ@;%atc‘hk”préﬁésk%éﬁ{a\;gé Vglg’g,thea wal |
93 of theé hom;traf@esof ﬂ‘@;caﬂtmtgp athennther meldemd01 rea@8hes its rfartUestkpmlsnilmeto unti |

a corner 84 of t.h ing 10 neets a s 4 of th 83., At this
Cime the rrofe OB Tor2: ABdcH: s deatRD B pAck RirteuBpoBiores i dom, 10
by the dooreﬂ\t@ﬁhgm@e gBefdge.sm S0 conprising interlocking el enents 51, 52
15 respectively attached to the housing 10 and the front door 20. An Oring

type of seal 113 |s rrcgagnt ed in groove at the peri pher%/ of the outer
surface of tmE Pnifed QRSB of fig. 1vt Showingeane ﬁ@ntmnqr ok thencamedgairs dves of

the doors Zfhagkllr ing dthaPREAL EGHLRSH tHd'EafiRde 130ould B oMWy 1keeh. 3,

rel eased into
10  but in vertical mirror reflection. As the cartridge 1 is inserted into the disk drive

100, a wall 93 of the housing slides along an internal wall 83 of the disk drive
until a corner 84 of the housing 10 meets a shoulder 84 of the wall 83. At this
time the front door 20 of the caﬁridge is still locked to the housing 10 by the
door locking mechanism 50 comprising interlocking elements 51, .52

15 respectively attached to the housing 10 and the front door 20.

An O-ring type of seal 113 is mounted in a groove at the periphery of the outer
surface of the inner door 110. It ensures that any dirt on the surfaces of the
doors 20, 110 is trapped between the doors 20, 110, and is not released into
the enclosed volumes 3, 4 of the disk drive and cartridge. The cartridge 1 has

20 seals 23 to ensure that no contamination enters the volume 3 when the front
door 20 is closed. The seal 23 is mounted on the inner surface of the housing
10 of the cartridge 1. It surrounds the front door 20 of the cartridge 1. A seal
123 is provided to prevent contamination from entering the enclosed volume 4
in the drive when the inner door 110 is closed. The seal 123 is mounted on

25 the inner surface of the corner 84. It surrounds the inner door 110 of the drive
100.

The internal locking mechanism 50 acts to press the front door 20 of the
cartridge 1 firmly on the seal 23. The lock 50 can be unlocked using a key



t he encl osed volunes 3, 4 of the disk drive and cartridge. The caLthikﬁgezogs
" has 20.seals 23 to ensure that no contam nation enters the vol une en
the front door 20 is closed. The seal 23 is nmounted on the inner surface
of the housing 10 of the cartridge 1. It surrounds the front door 20 of
the cartridge 1. A seal 123 is provided to prevent contam nation from
entering the enclosed volune 4 in the drive when the inner door 110 is

cl osed. The seal 123 is nounted on 25 th&linner surface of the corner 84.
It surrounds the inner door 110 of the drive 100. The internal | ocking
mechani sm 50 acts to press the front door 20 of the <cartridge 1 firmy on
the seal 23. The | ock 50 can be unl ocked using a key - 6 MAR 2006 11 116.

The key 116 {%$s.a THedk&SHARAB'E ' 7 0 Qe
through a hole in the@]wall IB%?r%%@Rméd;E%gv??@ﬁqeg?t g-'éﬂ%g%@iﬂg @rb,?e%ere

it bears onthsoygh &ileledh theewall 83emndsibto Bremdtynig theehowsing 8 0y pwearal iy

fl exes the t -t by rel easing the front door 20 of the
cartridge 1%&%&3’ ag)?)ﬂéq{gg{:ﬁ%&elgfn\%fsp]. ?5‘?3&"{}3 @\ﬁ rod %HPW@F@'}SE@P?‘P%H’%
Fig. 1 slighilbneno®er thepahy eelahdiig MdfroRt dddr 20561 Rb&drigeonnect i ons
between the front door 20 and the inner door 110. First ?y the i nner door

110 includes_one or nore projecting elenents 114 in register wwth, and for

i nserti oﬁ i ntig; Lodfedpendi Mk desa edewsof @nothert perion1of drigr 12($|ligh1h,ese
. 2 '
o oned.  not Y ERpRS wifHio 3, ARSRCSndtBhs HeyBRG e ot dacki a1y,

be provi ded d@nd thednheoadordbl®. 20 for insertion into recesses in the inner
door 110. Secondly, magnets 26, 112 are provided in each of the front door

??Oﬁtnd d oérS 'é'-grns?lg/ t%%oirnm%%L %’oo\rNi1t1B i?lgiu%reist(%nees o?l#%gret B%tjeét%%yelte?nnedntéql1r210=nd the
register with, and for insertion into, corresponding recesses 24 in the front
10 door 20. These ensure that the front door 20 and the inner door 110 are
correctly aligned. Note that projecting elements may alternatively, or
additionally, be provided in the front door 20 for insertion into recesses in the

inner door 110.

Secondly, magnets 26, 112 are provided in each of the front door 20 and

15 inner door 110, with polarities such that they tend to hold. the front door 20
and the inner door 110 together, and thus ensure that the seals 113 between
them are effective.

Thirdly, the front door 10 is provided with a protrusion 21 having a head
portion 25 and a narrowed neck portion 27. Jaws 118 are provided extending

20  from the outer surface of the inner door 110 of the drive 100, and grip the
protrusion 21 firmly to either side of the neck 27.

Before the cartridge is inserted into the disk drive, a safety lock 115 firmly
presses the front door 110 of the drive 100 to make the seal 123 tight. As
illustrated in Fig. 7, when the cartridge 1 is inserted into the disk drive 100
25 connection element 117 slots into a recess 117’ on the bottom surface of the
housing of the cartridge 1. Further inserting the cartridge 1 into the disk drive

100 acts on the connection element 117 to stretch an ejection spring 143.



and the inner door 110 together, and thus ensure that the seals llBSbﬁM¥§®E
them are effective. Thirdly, the front door 10 is provided with a
protrusifon 21 having a head portion 25 and a narrowed neck portion 27.
Jaws 118 are provided extending 20 fromthe outer surface of the inner door
110 of the drive 100, and grip the protrusion 21 firmy to either side of
the neck 27. Before the cartridge is inserted into the disk drive, a safety
lock 115 firmy presses the front door 120 of the drive 100 to make the
seal 123 tight. As illustrated in Fig. 7, when the cartridge 1 is inserted
into the disk drive 100 25 connection elenment 117 slots into a recess 117
on the bottom surface of the housing of the cartridge 1. Further inserting

the cartri dg@/Hen theQcdritigdi ©ledbhieysts fﬂr&gﬁagitién%séh@oncmmg%b%t@'@EBW 117
to stretch an ejection spring 143. - 6 MAP, 2006 12 Wen The cartridge 1
reaches its $ignal togbsidriveri 00, agereidaton $05'gnoves the safetyladl 116iagadnstitbet he

drive 100, a or 115" ty. o 115 ainst .t he pring
115 Cun il e HESkatY s FRURELbRTAR oR ook 2. el BERERGY iogk 1185 <
unl ocked. Atuhibekedivgt themsameaimectdrniectibarseineht 117ss Muked By rédobrRok 5
181, and rod 116 slots into the cavity to release the front door 20. By

then, thé ptdtrand @d Y6 plels e iheyeavilyda releasadhe st @lngr, 20, By Ham the” Fi g.
4. W h - : - ty 80 t
the T ght torogkSiceba1 a8 nobaaBedty (18 (ARE 1185 aS St RIEI 4. 00 e senbi v

(HGA) 130 is loaded on to the disk fromthe | oad/unload ranp 131 by the
VCM 132. 10 WhenRhevdgasa@ 140, thechelder 38 Gindathedranksalement @0skovatotigh t he

the cartr IO mRRbe e g biEatR o Fiagb o ERarcbe! pssemBheliGRE hor
driven intof3th latkdictor thelsk fBnfiHe b Famp NS 1By Y YeMigl. 40.
10 The R/W element on the HGA 130 can access the disk through the opening
35 in the holder 30. The back plate 80 encloses the inner space of the
cartridge 1 when the disk is spinning and therefore particles are not driven

into the cartridge 1 by the air flow due to the spinning disk 40.

When the read/write operation is finished, the HGA 130 is unloaded and goes
15 back to the load/unload ramp 131. If the drive is instructed to be in “long time
idle state” or stop working, a retrieving ready signal is sent out. The servo
motor 150 rotates the rod 160 in the opposite direction to act on the element
170 and thus move the disk holder 30 back into the cartridge 1. The door 110
is pressed firmly on the seal pad 123 by the servo motor 150. The door 20 is
20 also closed in the meantime. A sensor then sends out an ejection ready

signal.

When the injection button 180 located on the front 2 of the disk drive 100 is
pressed, and the ejection read signal has been sent, the key 116 is pushed
downwards, allowing the element 51 to re-engage the element 52, and thus
25  causing the door locking mechanism 50 to lock the door 20 to the housing 10.
At the same time, rod hooks 181 and 182 are pulled to rotate about their
respective pivots 183, 184 to release elements 117 and 115 respectively. The
safety lock 115 of the drive 100 rises, so as to press firmly on the inner door



When the read/ wite operation is finished, the HGA 130 is unl oaded and goes
15 back to the | oad/unload ranp 131. If the drive is instructed to ®eMARN2006
"long:ti:nme idle state" or stop working, a retrieving ready signal is sent
out. Thé servo notor 150 rotates the rod 160 in the opposite direction to
act on the element 170 and thus nove the di sk holder 30 back into the
cartridge 1. The door 110 is pressed firmy on the seal pad 123 by the
servo notor 150. The door 20 is 20 also t3osed in the nmeantine. A sensor
then sends out an ejection ready signal. When the injection button 180

| ocated on the front 2 of the disk drive 100 is pressed, and the ejection
read signal has been sent, the key 116 is pushed downwards, allow ng the

el ement 51 tpi 8f #RIGHR 106 TherRMhe BtioRBImpReksedHA §i113@,feﬁt%b§rﬁghe

| ocki ng nmechanism 50 to | ock the door 20 to the housin o sane
time, rod hdews 183 tarraéleese theepiiusiuh 20, modathes dboemaveithe coaspetidn ve

pi vots 183, 184 t I e~gl s 117 and .1 respectively. T safety
Pock 115 of GaitetnE SRR 7P S0t tle BREmad By RGO watind s idbor ” 15
110 of the dirawe thelcartrityes At ¥ tthe MiSkOTAVE SA &pring’ 18WSs brSvidedabt g t he
jaws 118 to release the protrusion 21, and thus to renove the connection

bet ween Hhe iBONs18®, 110. The force exerted by the ejection spring 143
then draws the cartridge 1 out of the disk drive. A spring 180" is

provi ded f().rNJ)t:%ethaﬁS RO (498 of te.efilrsp%tmééb‘?m%hf hdldde aoé?étlb% fi' 'ﬁ\%

enbodi ment i ncludes a section 6. This section houses an optional” pu

mechani sm f arectienehausesy an pipdiohal unpp esechenisit Hon deneralirak alrposttivicd0 and

the cartridge 1. The.details.qf jits onstryction.are not shown in detalil

hore, bt ierser ithes e ciskogriva ol dae' 5 eanides obr Fad siitimer 1

ar \r/gzgfgﬁnt WnSEUEHET aREhSVSHVININ Gdt811 ABEE HLR thd aySBE BREMBIEPSE idBHHcaPf the
10 to the corresponding arrangement discussed below with reference to the

second embodiment of the invention.

That second embodiment of the invention will now be described with

reference to Figs. 8 and 9. Components of the second embodiment

corresponding to those of the first embodiment are numbered using the same
15  reference numerals.

In this embodiment, the front door 20 of the first embodiment is replaced with
a door 520 having a hinge 91. The front door 520 opens outwardly. A flexible
sheet 92 on the inner surface of cartridge extends to cover the inner surface

of the cartridge door.

20 In this embodiment the disk holder 30 is not fixed to the front door 520 of the
cartridge 1. The elements of the front door 20 in the first embodiment of the
invention which provide the connection to the inner door 110, are in the
'second element provided on a front plate (not shown) of the disk holder 30.

The inner door 110 of the first embodiment, is replaced in the second
25 embodiment by an inner door 510 which opens outwardly around a hinge 320.
A flexible sheet 330 within the drive extends to cover the inner surface of the

door 510 when it is opened.



That second enbodi mrent of the invention will now be described with
reference to Figs. 8 and 9. Conponents of the second enbodi ment - 6 MAR 2006
corresponding to those of the first enbodi ment are nunbered using the sane
15 reference nunerals. In this enbodinent, the front door 20 of the first
enbodi ment is replaced with a door 520 having a hinge 91. The front door
520 opens outwardly. A flexible sheet 92 on the inner surface of cartridge
extends to cover the inner surface of thé cartridge door. 20 In this

enbodi nent the disk holder 30 is not fixed to the front door 520 of the
cartridge 1. The elenments of the front door 20 in the first enbodi nent of
the invention which provide the connection to the inner door 110, are in

the second gkepeipe Ms®Wniiss %Pﬁ\ttrﬁ]éé@&erpaaérem@%f HRoURK dHvel ié%dgitaka

i
hol der 30. The 1 nner door 116 0 I rst enbodiment, 1s replaced inthe
second 25 egbteivayeregidsyinde wihinkethedeaotridgelis\ihserted Jdvesgatawvagrdgipnarasuad a

hi nge 320. A flexiphl e ,sheet 3 i t hi_n .t rive extends to co t he i nner
surface of tﬁ%aceﬁgop aﬁ)@/ fﬁ{ﬁ%ﬁtﬂ%s éﬁQnggo 9%’%@‘?08’@93?5, gﬂsgfél atrﬁ@tfi rst
embodi nent  t higfepstitaeveleor WHED vt dbsrstotdte W0 MegtRad® e thad! MRIhepdi ON
into which the cartridge is inserted. The gateway region has a space 8 to

al | ow f orS bostfagas tacs1eachs othardooiesm. a Tiramichgarelo 1Sgalbpadse oat thedpiitesr ent
|l evel s. W thei g i .
sur faces. f acioss Sl b udds Bofitats rdSHAREE s BEfhe WK dryk ik ¥ coRang o

faces of thethdoswrgamindrdct respective walls of the disk drive firmy to
confine the contam nant. The air pressure inside the cartridge and drive

[ i nt ai i ti by .a . 300,, Th 300 is i tact via tub
;Swn?hnqﬁz Qﬁgggfﬁsﬁ%gﬁ/%qrg u?SIdg L{HB cartridge aencﬁ) lfm\)/e is mglsntéirr}eccjo;?os?t?ve \t/>lyaa Hbes
pump 300. The pump 300 is in contact via tubes 7 with quick connection
10  valves 90, 310. A second pump 301 sucks air from the space 8 between the

two opened doors.

When it is desired to transfer data to/from the disk, the servo motor 150 drives

a gripper 111 to grip onto the front plate (not shown) of the disk holder 30 and

pull it to the right, into the working position. The doors 510 and 520 are then
15  closed. After this, the pump 300 may be deactivated.

After the read/write process is finished, the air pressure inside the cartridge 1

and disk drive 100 is maintained to be positive again by activating the pump

300, the doors 510, 520 are opened, the servo motor 150 then drives the

gripper 111 to deliver the disk holder 30 back to the cartridge 1. After the
20 gripper 111 is withdrawn, the doors 510, 520 are closed.

Due to the positive pressure inside the cartridge and drive, contaminant

cannot enter them when the doors are opened.

Although only two embodiments of the invention has been described in detail,
many modifications are possible within the scope of the invention as will be
25 clear to a skilled reader. For example, embodiments of the invention can be
conceived in which the disk is not fully expelled from the cartridge, but in
which at least a portion of the disk remains within the cartridge during the read



10 'val ves 90, 310. A second punp 301 sucks air fromthe space 8 befween the
 two opened doors. When it is desired to transfer data to/from thé QMR 2@he
servo notor 150 drives a gripper 111 to grip onto the front plate (not
shown) of the disk holder 30 and pull it to the right, into the working
position. The doors 510 and 520 are then 15 closed. After this, the punp
300 may be deactivated. After the read/wite process is finished, the air
pressure inside the cartridge 1 and diskddrive 100 is nmaintained to be
positive again by activating the punp 300, the doors 510, 520 are opened,
the servo notor 150 then drives the gripper 111 to deliver the disk hol der
30 back to the cartridge 1. After the 20 gripper 111 is wthdrawn, the
doors 510, i6n C i ifd fi €k

Cartri dge ang EyoLCCEREIorE the foaaARRe e ol s Sk WOt Meract
opened. Al t haitlythepostionvas theddisti wigioh protiuddsefromvtbetdactnidges been descri bed
in detail, many nodifications are possible within the scope of the

i nvention asc\ 25.C . a,skilled reader. For exanp|.e, enbodi nents
o The Thyarritdroiiep B hERlioh S el iR Gl of the m%¢'m|wag Il ed
from the carddristigetediidving muHiblelisks wigsita singlerddrdiigel the di sk remains
within the cartridge during the read 15 operation. Conveniently, the

read/ wite head of the disk drive would interact wth the portion of the
di sk which protrudes fromthe cartridge. Furthernore, as nentioned above,
enbodi nents of the invention may be constructed having multiple disks
within a single cartridge. - 6 MAR 2006 16 Clains 1. A renovabl e disk
drive system i ncl udi ng:



a cartridge defining a first enclosed volunme which contains at |east one
* data storage disk, and having first interface neans; and 5 a di sk df 6VRAR 2006
defining a second encl osed vol unme which contains disk rotation nmeans and
data transfer means, and having second interface nmeans; engagenent of the
first and second interface nmeans bringing the first and second encl osed
vol umes into commnication to forma jojgt enclosed volune, and
di sengagenent of the first and second interface neans enabling 10
separation of the cartridge and disk drive, the system further conprising
di spl acenent neans for nmoving the disk wthin the joint encl osed space
relative to the cartridge to position it for rotation by the disk rotation
nmeans and for data transfer using theGBIMS transfer nmeans; 15 wherein the
first and second interface nmeans each contain magnetic el enents,

engagement pf -t he (EinpShn@lsR 8RR dydtBiPERRAdTeans incl uding magnet | ¢

engagenent of corresponding ones of the elenments. 2. A systemaccording to
claim1 in which the displacenent means is operative within the joint
encl osed space tacaridge definingsx first enclosed yalume aducty gopiainfoatl leashiong f or

rotation by, the. dj . | . nsfer using the data
transfer me%é@,St(gﬂﬁ§étdg&§’za{wga\{mféﬂgﬁtzrﬁg|ﬁ%§%nﬁ%&béb ridge. 3. A system
according to claim1 in which the first and second interface neans each

i ncl ude s r especaidisk dpigei defining reseearid encldsed vViadlumel whichgcaritains disk

respective opening, and respective closure ans, 17 each closure neans
bei ng oper afataton, ﬁ"ﬁi%@r@%@g erdpeans and, Vm%ﬁﬁc‘%@g%‘?ﬁ%ﬁ@eﬁﬁﬁe neans

to retain the respective door in a position closing the respective

opening, and to grh&KGiRehtSF (HRSARE BhdCsetend IHRATACRNERAASHngiInY thdfirsti r st
and second interfate neans. _ o
and second enclosed volumes into communication to form a joint enclosed
volume, and disengagement of the first and second interface means enabling

10  separation of the cartridge and disk drive,

the system further comprising displacement means for moving the disk
within the joint enclosed space relative to the cartridge to position it for
rotation by the disk rotation means and for data transfer using the data
transfer means;

15 wherein the first and second interface means each contain magnetic
elements, engagement of the first and second interface means including
magnetic engagement of corresponding ones of the elements.

2. A system according to claim 1 in which the displacement means is
operative within the joint enclosed space to expel the disk from the cartridge

20 to position it for rotation by the disk rotation means and for data transfer using
the data transfer means, and to return the disk into the cartridge.

3. A system according to claim 1 in which the first and second interface
means each include a respective opening, a respective door for closing that
respective opening, and respective closure means,



5 4. A systemaccording to claim3 in which each door has an outer surface
- which not exposed to the joint enclosed vol ume when the first and SEcdWB 2006
interface means are exposed. 5. A systemaccording to claim3 or claim4 in
whi ch the doors of the <cartridge and disk drive |ock together upon
engagenent of the first and 10 second interface neans. 6. A system
according to claim5 in which at |east e of the first and second

i nterface means includes projecting eleffents for reception within
correspondi ng recesses in the other of the first and second interface
means. 7. A systemaccording to claim®6 in which said respective el enents
of the 15 first and second interface neans are | gcated on the respective
doors. 8. A systeashelosute means heingpererativeypendisengagament ehthectistri dge

contains a dj | | i - QSR 04t he
i sk the SEReRd Blertaie tng 6 ClL 1 popBetygB0q FLA LSRR dosifa 0
access the thai gspedveéPopéningsardntaceloask tite tespeciive deoedpoy erigagement whi ch
the cartridge contains a back nmenber for blocking air flowinto the
cartridge whithe firsiaans sgcondinterfaged®eans. A system according to any
preceding claimin which the disk drive includes a cavity for reception of

the cartgidge ang M ARBrdIRG T BRIMII M Which RERAUJJH RIS AF Butdr 30Ffabé! Ng
provided at a rear "portion of The cavity, - 6 MAR 2006 18 whereby the first
and second whichr halcexpeseds ta thejeintiposlosed aoluroe when fie firsk and ggsondt o t he

cavity. 11.. A system accordin claim 10 in which the disk drive includes
an outer d@&?ﬁ%ﬁm Svgﬁ?ﬁgxpﬁ%&gpeni ng of the cavity.

5. A system according to claim 3 or claim 4 in which the doors of the
cartridge and disk drive lock together upon engagement of the first and
10 second interface means.

6. A system according to claim 5 in which at least one of the first and
second interface means includes projecting elements for reception within

corresponding recesses in the other of the first and second interface means.

7. A system according to claim 6 in which said respective elements of the

15 first and second interface means are located on the respective doors.

8. A system according to any preceding claim in which the cartridge
contains a disk holder holding the disk and in fixed relationship to the disk, the
disk holder including an opening for the data transfer means to access the
disk.

20 9. A system according to any preceding claim in which the cartridge
contains a back member for blocking air flow into the cartridge while the disk
is rotated.

10. A system according to any preceding claim in which the disk drive
includes a cavity for reception of the cartridge and having an opening, the
25 second interface means being provided at a rear portion of the cauvity,



5 12. A system according to any preceding claimfurther including punp

* means for generating a positive pressure within the joint enclosed gvahRos
13. A systemaccording to claim 12 in which the punp neans conmruni cates

with the first enclosed volune while the first and second interface means

are engaged. 10 14. A systemaccording to claim 12 in which the punp neans

I ncl udes neans for expelling air trappﬁg between the cartridge and the

di sk drive. 15. A cartridge for use in di sk drive system according to any

preceding claim 16.A disk drive for use in a disk drive system according

to any of claims 1 15to 14. 17.A disk drive for transferring data to and/or

fromat |east one data storage disk |ocated within a first encl o;gd vol une
defi ned by whetebyrthegirst and seqondr intrjtaceaineans renaage wpen ingestion ghdhe ¢ ne

di sk drive lnc d'gﬁi a housing defining a second encl osed vol uneg;
20 di sk rotg%lr?rwgﬁb&@%% ated within the second encl osed volune; data
transfer neans | ocated within the second encl osed vol une; and second

i nterface mefns; A-systéfARaceidingota biairmet®rinl whick rthacdiskeldtive insludgsaan anged

selectively to engage with he first d interface neans to bringing the
first and s%'é@ﬁﬂoghgqr&%ﬂ”"g I%ﬂ@%n'f‘ﬂt"g%&m&'cat ion to forma joint

encl osed volune, and to disengage fromthe second interface neans enabling

separatign b thR spsteRl acbS@ingng ahyslprétddieg didim ditkerd iichedihgrpurap
conprising displacenment neans operative within .
means for generating a positive pressure within the joint enclosed volume.

13. A system according to claim 12 in which the pump means
communicates with the first enclosed volume while the first and second
interface means are engaged.

10 14. A system according to claim 12 in which the pump means includes
means for expelling air trapped between the cartridge and the disk drive.

15. A cartridge for use in a disk drive system according to any preceding
claim.

16. A disk drive for use in a disk drive system according to any of claims 1
15 to 14.

17. A disk drive for transferring data to and/or from at least one data
storage disk located within a first enclosed volume defined by a cartridge, the
cartridge having first interface means, the disk drive system including:

a housing defining a second enclosed volume;
20 disk rotation means located within the second enclosed volume;
data transfer means located within the second enclosed volume; and

second interface means;



the joint enclosed volune to bring the disk into register with the disk
“rotation neans for disk rotation and with the data transfer neans & 8AR @8ba
transfer, wherein the first and second interface nmeans each contain
magnetic 10 el enents, engagenent of the first and second interface neans

i ncluding rmagnetic engagenent of correspondi ng ones of the elenents. 18. A
cartridge defining a first encl osed vol whi ch contains at | east one

data storage disk, and having first intefface nmeans, the first interface
means being arranged selectively to engage with and di sengage from second
15 interface neans of a disk drive defining a second encl osed vol une which
contains disk rotation neans and data transfer neans, engagenent of the
first and secondthersenondcisterfacesmeans dgeing aranged selectivalyde anaadenwithsed

volumes intgo c | catl 0 ] ok D o] | dHR Y BR i ch
t he di sk rot?@t ﬁggiuﬁjéciﬁlb{eﬁﬁc%t gi@a[r{?e?%lﬁs’r&@ﬁ% heﬁﬁgt%mgo trgﬁqs%lg$leﬁﬁ¥€ns
transgers d@éflanfe@ ante/ bbmng?ﬂﬁeaﬁﬁusktp Jovin da s jpintagackrsedofvotumee, fandstto and
second interface nmeans enabling separation of the rtridge and dj

drive, wher@isangage ffrort t%oﬁ@%@@n te ‘Eﬁf@%@n%ﬁf?g)%égcﬁegﬁrﬁﬁgpnomgﬁetic
el ement e . t first and second interface neans including 25
magnet i (S:5 ené%g@ﬁgﬁgﬁ%msgo%&pondi ng ones of the el enents.

the disk drive further comprising displacement means operative within
the joint enclosed volume to bring the disk into register with the disk rotation
means for disk rotation and with the data transfer means for data transfer,

wherein the first and second interface means each contain magnetic
10 elements, engagement of the first and second interface means including
magnetic engagement of corresponding ones of the elements.

18. A cartridge defining a first enclosed volume which contains at least one
data storage disk, and having first interface means, the first interface means
being arrahged selectively to engage with and disengage from second

15 interface means of a disk drive defining a second enclosed volume which
contains disk rotation means and data transfer means,

engagement of the first and second interface means bringing the first

and second enclosed volumes into communication to form a joint enclosed

volume within which the disk rotation means rotates the disk and the data

20 transfer means transfers data to and/from the disk, and disengagement of the

first and second interface means enabling separation of the cartridge and disk
drive,

wherein the first and second interface means each contain magnetic
elements, engagement of the first and second interface means including
25 magnetic engagement of corresponding ones of the elements.



