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CARTRI DGE FI ELD OF THE | NVENTI ON lon relates to portab()loe4%at a
storage cartridges having data s l E‘mwmmmts cont ai ned therein.
BACKGROUND & o671 NVENTI ON 10 Porta _lgmgata st orage cart picdgesn2ioyscal |y
conprise a data storage nedia, such as nmagnetic tape, which are inserted

into a separate data storage drive so t hat data nay be read and/or witten
on the data storage nedia. Such cartridges are conveni ent neans of storing
| arge quantities of data which are accessed occasionally. They are

particularly useful in 15 gubouBt soradaickasd dhAGEchiTRESdE €S whi ch can
contain large nunbers of the cariridges on storage shel ves, and which

enpl oy a robot accessor to access a cartridge when needed and deliver the
cartridge tFGELP @&t BHESIWHPAPENIri ve. The typical portable cartridge enploys a
data storage media, such as 20 a length of magnetic tape, and nust be
insegted into thgisahdestion a@tatls ¥& potiabledatantotdye ¢apeidgeariaving r ewound

to gain ac%gﬁg s’igﬁi%]?d.?%%%r%ﬁgﬂiathem! d access be desired to additional

data on the Tengt | e tape again nust be wound or rewound to
gain access to the desired data. 25 It is well known to those of skill in
the art th®@ACKCROHNMOF BHEIRYENTION ve provi des significantly quicker access

to data than does a length of magnetic tape. An effort to reduce the tine
to gain access iR EfiblGfta st3kagd Berliase epIpillyccompkind nglata deoaagd or age

drive, such gs a netic . dj [, S '
Ctorage dr MR o auR 28 Sl L, R A Gt Hecte BbLet Bhas e

) s, Jn ortabl e

of a pack GEOERISKIrIVE ?fbt"?‘aﬂé@l:? ABY £ Ferdaf °ofwr%‘%ee ™ %’g%% irdtaggfggog%gl utS ﬁe
drive assemtijafr gweh et dgen A hCAYBRETE PeATE (9P A8, AU AT SR P dat o
density ande ddwar ehixheannpacissyd obcplioggdhl e Thendrerarehaftatlysesaied 18 | ows
sealing, ‘35,biatRaSadlhfl fiothdd Y ibFRYédlwAgmcaekbtdaie laepe atmtivire, off gheasabl e
connector - [or CoUPl 4.ng: 1. ATl IR ni'of dnfifoy &ML Uocbdsok e abaktis! oni c
circuitry BF -1 3 ARV =) exampl e, see Ja anese Pugléq;gtégg 8R61
publ i shed 2yrgoAdee vhen pspded,ppd r‘fﬁh‘dleﬁrﬁ’ﬂi %% ﬁflg\?ets‘f ot i fit eaﬁ%'gé or
repeated coupling and decoupling use in automated data storage libraries,
have been di scl ase0kypiblr @otiaibae | arefdgbenpuysda idatdJ8tHeagernesis, »9ch 83 and
6’:l§€’:360’ J:QEngth of magnetic tape, and must be inserted into the data storage

drive, opened, and the tape wound or rewound to gain access to the desired

data. Should access be desired to additional data on the length of tape,

the tape again must be wound or rewound to gain access to the desired

data.

25
It is well known to those of skill in the art that a magnetic disk

drive provides significantly quicker access to data than does a length of
magnetic tape. An effort to reduce the time to gain access to desired
data therefore comprises placing a data storage drive, such as a magnetic
30 disk drive assembly, or a portion of a data storage drive, such as a pack
of disks, in a portable cartridge. The use of a pack of disks is not
desirable, because of the inability to seal the drive assembly from
debris, which leads to a significant reduction in data density and
therefore capacity. A pluggable head and disk assembly allows sealing,
3s but has difficulty providing a reliable repeatable, releasable connector
for coupling the head signals to the remainder of the electronic circuitry
of the drive. For example, see Japanese Publication 05189861, published

07/30/93.

40 portable modular disk drives, not intended for repeated coupling and
decoupling use in automated data storage libraries, have been disclosed.
More details can be found in US Patents 5,253,133 and 6,154,360, for
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*ACTI ONF WO 03/ 010770 PCT/ GB02/ 03335 2 exanple. The disk drive of US Patent
6,154, 360 additionally shows a flex cable and three shock pads, but a PCB
connector of the drive is placed at the sane end of the cartridge as the
cabl e connegly¥snpds7é he cartridge, and a flex cable betweerclGBo2ioasssi s very
short and wound over a shock pad, 5 limting its flexibility. As the
result, a plurality of slits are cut in 2the flex cable to provide a
neasure of lateral flexibility. Additionally, a single pluggable connector
i's enployed to connect to the drive, which may have reliability concerns
ijf _connect eg‘ag,?pebtjﬁ.ﬁé:qg\g,@ggg&g ot tugnpatdht w,m,we aﬂdﬂ:ioﬁa&zzgazgsa Grexge

rive in a abl.e_cartridge | t TaceliQitage
cartridge i%%getarngn%}fré’re S °§?i%ﬁ?§%§% 2 Bﬁg&%ﬂ%ﬁs‘gﬁgéﬁg %reo&@giii t&dgpeed
and the dattheasuesead) of rheecatEidgg, 78, &0F 2B SBEEG % gi lonal . data can be -
accessed qua Eliky.cabbe Heweaear theatwaliis MesE BHOEHBIL WorRf PERR 25k RS- | ncl ude
repeat abi | i{iwic o ieelshakiviiiey.ofast ie eeswdectsi plurbditaeeh slhes exe sMfain

i nterface ofy Bee, BB 3:HA Shiase eRLitdrdy@ianbilby | maitaselL, ( he

transfer station re. ditiopally, U dader asivar, hi brary,
the time r%dﬁf‘?]eedg?‘l?gﬁbﬁ’d,c °%n€'€g%s 1y e"'gf‘oﬂﬁ RUELMREE dcdad agc y

v dransport, | e tridge in
the drive, Wy batoreliabdilidy FRPCEHE §P?%ept5&ataﬁ?r}frigﬁ%q?%§% gni i cant.
DI SCLOSURE OF THE INVENTION It is an advantage of the present invention to
proyigde greater Ranreld abeé oty data sheragenirévd ilom pertabde canteidses ¥RPD

interface of A, POl & Gorddie kL sREFgeEdrELige NDAl iansfy ataddbm poror age

drive and an I nterface.of. a transfe PRLda addesksa.ansidaesneadvant age
to provide P 5 VeeGRt RS PROPRE Pg%gc%:peegaaa&h%e d data .o portabl e data

sired d
st orage cardrivegts abripgef ﬁﬁd’e{'-ia’&’clad%rtaofﬂbge cﬁcf"\a/ses,egv\ﬂ’eiﬁipﬁ'e cartridge is
stored on a storage 30 shelf of an automated data storage library. A
port,gbl e data st@agsr,dak\dsaiskd iabges,i sumtest poskidmsi in¢lede senegrabllity

| nterfaces posiLiORedh JyesPYRLidtahderdin BRAASA ecaMtsrRll anmatiad dgenshel |.

The external 1nte dt 7] e I ion
i nter 1)‘(aces Wéﬁb}%gggﬁfg{%ﬁgg%ﬁgﬁgei?%r ‘Ee%ggt?tlﬁ%%%hﬁ;;%%ﬁgfﬁ%c?l on

and when t heoxtar tAdddtfoneh | ip gnr Pregrasgd ig2 fFeFe reverse, .

di rection wkéduirespectindo ddcesmppossbarterrid. 19ad e saedides it B§ i fed
dat a,4St Or agge flfrleVicebiigNEher Beditbe Idh e, € renadnamigtigidcant .t he cartridge. The
data storage drive is positioned in the cartridge shell such that the 40
drive interface i s position rd a first end and away froma second
end of the B ngpgﬂ(ﬂmo* elgiggrt ri dge shell.

It is an advantage of the present invention to provide greater
25 reliability of the connection between an external interface of a portable
data storage cartridge containing a data storage drive and an interface of
a transfer station port. It is another advantage to provide for a reduced
time to access desired data of a portable data storage cartridge
containing a data storage drive, when the cartridge is stored on a storage

30 shelf of an automated data storage library.

A portable data storage drive cartridge is disclosed with external

interfaces positioned respectively at opposite ends of a cartridge shell.
The external interfaces are arranged to present similar external

35 interfaces when the cartridge shell is respectively in a first direction
and wheﬁ the cartridge shell is rotated end over end to a reverse
direction with respect to the opposite ends. An encased, self-contained
data storage drive, having an interface, is mounted in the cartridge. The
data storage drive is positioned in the cartridge shell such that the

40 drive interface is positioned toward a first end and away from a second
end of the opposite ends of the cartridge shell.



WO 03/ 010770 PCT/ GB02/ 03335 3 Dual flex cables extend fromthe drive
interface. Specifically, a first of the flex cables extends fromthe data
storage drive interface around the data storage drive to the external

interface @g)&hﬁ‘ sgcond end of the opposite ends of the per/Gaosignashel |,
and a secon o{ ?he flex 5 cables extends fromthe data storage drive

interface, initially around the data sBorage drive toward the second end
of the opposite ends of the cartridge shell, and reverses direction and
extends to the external interface at the first end of the opposite ends of

the cartridge ?E%)Itl f-‘le;toca@i L edHaY srdnhenL BERRE thteS £lde-. C HpledifiedlLiat a
i

{ dri: { t afi | d ' 92).,
and Turt nepimeEgh Faf Aex ZouiRcprain, cEh sh ek, Bpr R eRERIEeR S (99)

\ noyng 1 ng. sali case
sel f - cont adreand ddedasaostegese driveetq e e’&#t’r’ﬁtagfea‘fh% ?Qe S5 882k

nount havi of) tha appesitegen@@f theljcarwritgesheMasandpcsesPnd Sfdthe £1¢* si de and
sai @ seconghied Cex@bnda?Ethml BheS BEEES BEbrage | dricoiheenfece danitialty ageundl khe,

such that $3l.deeGe00%: (6 thvatlh t_x%amoha%c@doés& chpbsndsrncsm aha d dat 2
storage drive L nte e 1nto sai g rSe gection

Wi thin sai SPE5pEEeh .eaii\'f steVEEL) %fzgggiac’lqdaﬁ]e?(&gggl%s&éit%;gds argund said
dat a st or aiptedfaceoat FheHfiigste ehd dfarhe PPRAFIES FBILPL TR §¥ EAPTT £ rfslt' si de or
said second side of said data 20 storage drive, and said second (65") of

sai@ flex cabl epred¥tigs thdidncatddy saltocuntafmidddatat stozher dgtvelrlFdk haad
reverses diyreelion al, $3l0e0]) UnaS@isdcord bfde 38216 £ia saithes anmpehiainge Of

said data Storage drive. 1n a preferred enbod ' e
sel f - cont af i@ d"t°‘dm'st(8?’a§‘8“nr‘égg (ff?é/eeng%sr?pg?issegg? Fhca Sl ARy

a rrr netic dlnsk ?£)i ve
assenbl y. Jtierecin spidiicartnidgd gheld - afridsehagk ot Iy '%gé“ FPeEES (4 f ace
each conpr agpcdat attreansfcae andaidpbivet sidecpidaseld segradetiiesed datdt er nal
i ntgr faces alidedisd1 #/cBNta1a8d @Sta RObTagal drave | Bect rthatsfseid elecolud 4691)t RE

respect to _saj d.data ;sto I O QarPrOnbérFacofinpoviidt o
sai d data §?€ér glex 5%’1\7%. ’%rg%*sg?& saf adi bt 2 L

ge 30 Ld cartri S
conpri ses PPYdRg (@g,rqusegnﬁaige@’gﬁﬁﬁ%‘fﬁgﬁ? Bagétof ﬂg%egl'olgﬁi%\;é g F%?gff or
| oadi ng andaimitvenicablesatxtents regung spddgaseortoyase Saive FAFAE BT A anst er
station poifterERSPaEdnecdsy s Birmai gideact matill@ecwidebide of agid dagafirst and
in gpidr exﬁgﬁige dii 661 2R SaYM teBedrRSPERY d0 s8R e piisinist extends ioltizany
el .

cartridge s tly, said extern ' K sdilis b bk addiv
i denti cal , &R ?‘ﬁgt ‘,&Q/ﬁan&(?ﬁ%geséft:?ediﬂdegg&%@%ﬁe&ign?&i sai d opposite

- § Qe Bdieoach 10
ends, sai dEtsatefiflg of fadd Paend plde Py #AHY SETR TR Toup! eabl e to a port
interface, and upon rotating said cartridge end of end with respect to
sai d opposite emds pseiedrexemsodihenttaif cancasad, sedld-casabind ek pkorage

coupd eabl e gf 0,65 BbibrPOEd aimdgRELidCEek4Ekive assembly. The external interfaces

and said data storage drive interface each comprise data transfer and
power interfaces, whereby said external interfaces and said flex cables
both allow the transfer of data with respect to said data storage drive
and allow the provision of power to said data storage drive. Preferably,

30 said cartridge shell further comprises first (58, 59) and second {63, 64)
sets of loading slots for loading and unloading said portable data storage
cartridge from a transfer station port, respectively when said cartridge
shell is in said first and in said reverse directions with respect to said
opposite ends of said cartridge shell. Aptly, said external interfaces are

35 . gubstantially identical, such that, in one said direction with respect to
said opposite ends, said external interface at said first end is
coupleable to a port interface, and upon rotating said cartridge end of
end with respect to said opposite ends, gsaid external interface at said
second end is coupleable to said port interface.

40
According to another aspect, the present invention provides a

portable data storage drive cartridge, comprising: a cartridge shell



Accordi ng to anot her aspect, the present invention provides a portable
ddta storage drive cartridge, conprising: a cartridge shell WO 03/010770
PCT/ GB02/ 03335 4 having at |east two opposite ends, conprising respectively

a first end\gﬁgglg*ﬁosecond end; a first external interface pEFGBLRISSE at

said first sai d opposite ends of said cartridge shell; a second
external interface positioned at said stcond end of said opposite ends of
said cartridge .5 shell; a data storage drive having a drive interface, and

conprising at least a top side and a bottom side; a shock nount nounting
3ai d data ,g]s,g),;@g_@ ek @wb Nbppasite Caids! idj,_gpriﬁaﬁg |rgsﬁ£t&ﬁ?émgdfi&ﬂt hertdhastad sgi d

rive interface . s positiqne r | ends
and away fr BRYES; U e%g%ﬁsoteﬁgtetggx\gai%&g%g% p:OtE géigﬁg(g agf sa?g giﬁg&gﬁc&ge
shel | ; 10 said @ﬁe@wenﬁts‘ﬂt°ﬁna%%zja%ﬁfiﬂ%°eﬁgﬁ o552 SXEE PSR NERE G sai d
top side awdisimned ot 4adirh shcded ¢hd x2fi saifarrPosith g7ds @i fald SARFT4EA f1 ex
cabl gs, a dnelif! aOdatadétdrideeirpabh@dngxd anivenmferdacesannd dargrising a4e drive
interface dl%QQU%du?ﬁis@qéj%@ aSh&Hrades1de} e ahdrkSiduitt enduRE i) shid @atace at

en sa

sai d secon d o | f N t Lictlo hglias agfd a
second of s’él"ﬁagﬁgﬁvgx ncgsfé;?%t%? g%%lgﬁ%ﬁﬁr%% giciﬁ%&d%:g g%aczrigé]%ngg v

i nterface iimterfaceyis pesithepedatqyayd8ad tfdfﬁrggngrol Ve PBP AT Openi.ng

towar d sai cawagcixod said seicond; sndl of psridi erposhiets epde of apidFantriffe ¥t and
revepsi Ng diafi@CdHoer méikdihbvingaard op@engngijacert axtleast vgetas saiditextsdfnal
interface gl Salid fdeksh 386 ofOLai@thdtaORMRRESS ArOVY)Sard atal t1errdablélgeashel | .

20 According to yet .another aspec h ' n ti
i sk i1 ve TAPY ARatpld Eiptoraph gecendil Foh sald Mrf elndl S S FRIAE T

e s %VI ngdtat i |§§‘§ot gt Wwo

opposi t e erafount @aft dath Groregp v drysatds ?’%L&n dnESFEage SEcBHE ST
ext ernal i ninar éhiesd posiditereads rdspaidt farsridast skedild BW¥pdsTacER® st 25
sai dgcartrifge shebd extaiding tken Bald idatestanes arivangserfarepimdsatlysim | ar
external infol[2G5sa WOED (88ldle 1L 408 308! dpehsngs eopaal baral zﬁoadaerfdj ost

irection and rotated end ovér, en ar r eSS )
sai d opposi ta9eRPes Y §‘éﬁsd°%§?’f‘$icaﬁ%rqgﬂeelsf‘;Xﬁa%gd nggglg%%gsr%i\lyﬁ- cé’%t ai n%d
magnet i ¢ di sfddcerentng sarhBriending 59 “&ﬁdiﬁfﬁmc&t?gﬁf AR JHARi T8 % ve
30 assenbl yosreait efpdsits 2nds ©&r4aiddepartsidgel| shedd- posi ti oned such that said
intgpface is positioned toward said first end of said opposite ends and

away from said S,gclggggngf}gi ?éstt §.g:%tq;e9%Bééé,etmsi@fprsaéidédcﬁrﬂoiidﬂﬁ shel | ;

and dual flex cabl'es, said flex cabl es ngi said
magnet i ¢ di BAngrhc, 18k SEYR SATERTAEPY SR ST asgalr&%r%ﬁng%{% g{m}ﬂ%dﬁ ve 35
assenbl y t olesak ewoxerFopttie PRiser APEiaing seaeRetd ¥y 2T sh1 ¥ SpPteite
ends of sai éhd;asteirtigeinteeEicesapmbiniaed ordredtiveiv at | anidcenpogite fR¢h@fng

25 said cartridge shell, said external interfaces arranged to present similar
external interfaces when said cartridge shell is respectively in a first
direction and rotated end over end to a reverse direction with respect to
said opposite ends of said cartridge shell; an encased, self-contained
magnetic disk drive assembly having an interface, said magnetic disk drive

30 assembly mounted in said cartridge shell and positioned such that said

. interface is positioned toward said first end of said opposite ends and
away from said second end of said opposite ends of said cartridge shell;
and dual flex cables, a first of said flex cables extending from said
magnetic disk drive assembly interface around said magnetic disk drive

35 assembly to said external interface at sald second end of said opposite
ends of said cartridge shell, and a second of said flex cables extending
from said magnetic disk drive assembly interface initially around said
magnetic disk drive assembly toward said second end of said opposite ends
of said cartridge shell and reversing direction and extending to said

40 external interface at said first end of said opposite ends of said

cartridge shell.



fromsaid magnetic disk drive assenbly interface initially around said
magnetic disk drive assenbly toward said second end of said opposite ends
of said cartridge shell and reversing direction and extending to said 40
external i @Pg‘,ﬁgﬁoat said first end of said opposite endspef/cGBai0d3ss
cartridge shell. WD 03/010770 PCT/ GB02/03335 5 Thus, the portable data
storage drive cartridge may be rotated fPom one of the opposite directions
end over end to a reverse of the opposite directions. In the event one of
the external interfaces becones unreliable, the portable data storage drive
cartridge may bens0t L doftallle 2aby Gtofdtie afiviehedrtihdgeonde beepdtaterafrom
| nterface L Ul e Shogt Lo lRIiLE LhAMReelond! & WORewRLd deSei Giicitte ON 3
pi cker of an AT ONBERa data stora Llllbral[_ 1t TBYeREO HedEmedat @ transfer
Wi th respeéirections. i the d’?"é’g”e%‘?i%ge peoref‘a%fue data. storage cartrjdge at
one of theuteléablern nthe partabledasa @iPFaas SFYRsTARTELIME Phe 8af°§a§‘f%?‘gcge
driwe port ghd:e end abatisitoting etivar extiedgal tioterfdae dssueiligedt r ansfer station
port. When the cartridge arrives at the transfer station port, a picker
then inserts {nge CanbidfGndte BEatlBhlpckl ¥ BidvlGedhta tyiaRed ot Lh

0 0 e

respect to the er external interfaces t o drive
porlto abl e dawgemated 3k PEOTARe *’ﬁ’d@@." they » °é’g§?<td§£:arl1athg? nt tg?‘f%%eis;%gtg tgach
0

end of thetcar Hatalgborageddnivetneatahleedats prAMEES | JaFtEidg8sAE 8% £5 o he
carigi dge. eRfU-nk Bnb&Riacds ChirGly THimnsDR¥/\bKGDe2@athhetqnags cyive PEEFANIBN Wi | |
now be desgLibetordd¥ MEYrfdgeC¥RRPE£a0Btdrage Wirhlisfedf etadnoe poot pr eier il
O TP Spttauss arxiVas bt WAk ahAdkd:loddifon (B OW Plidi MeAGRaeRCend. 15 @
partially I'SOMetTic Vi ew o e por e,

cartri dge; cAFsidge at theopart 9 &EPYidey ?'i‘aaglr%"r?%% wé'g%oﬁ%f %%néhg% 1& hg%ﬁ the
portabl e o&tthesexteagel datenfackse obfthe| datal stagags drive, Partapdp 4552 A5929° 30
FIGs3 i s aapldfdgei evhid,| tisd estdraal dhterflacex atatdch efd pRethgorarabidge dat a

storage caggaacqggﬁe Qimd tESnit1ANY Licebs Gatd dnStRe dafgyiagent ic
representation of a side view of a prior art portable data storage

cartridge and flex cable; 35 FIGS. 5-8 are diagrammatic representations of
si de vi ews BBEEF BESGRIFERGN,QF IHEAHENYs of a portabl e data storage

cartridge; FIG 9 is an isonetric view of an alternative enbodi ment of the
40 pprtabl e dat anstResgft Crventicigeinf nbw Ge descVided3/ K OFY CEPERMEBO 2hDB335

with reference to preferred embodiments thereof, as illustrated in the

following drawings:

FIG. 1 is a partially cut away isometric view of the portable data
25 storage cartridge;

FIG. 2 18 a plan view illustration of a bottom half of the portable
data storage cartridge of FIG. 1, with a data storage drive;

30 FIG. 3 is a plan view illustration of a flex cable of the portable
data storage cartridges of FIGS. 1 and 2;

FIG. 4 is a diagrammatic representation of a side view of a prior
art portable data storage cartridge and flex cable;
35 - |
FIGS. 5-8 are diagrammatic representations of side views of
alternative embodiments of a portable data storage cartridge;

FIG. 9 is an isometric view of an alternmative embodiment of the

40 portable data storage cartridge of FIG. 1;



6 FIG 10 is an isonmetric view of an automated data storage |library for
storing and transporting portable data storage cartridges, including
portabl e data storage cartridges; and 5 FIG 11 is a diagramatic

i 11 ustrati Qg @gdp@rgodi fication to the autonated data stormgecBi2essmsy of
FIG 10 which includes a transfer station port and a cartridge rotator
mounted on a picker of the library. DETAFLED DESCRI PTI ON OF THE | NVENTI ON
10 Referring to FIGS. 1 and 2, a portable data storage drive cartridge 40
i's shown in accordance with the present invention, conprising a cartridge

shel | 41 disclogggl wbtsh extigbmatrik Nk fECas adBonditda 49t pabiigenkibrary
respecti Velf r aé%:oroiongogrlxdt %rg'llgﬁré%gaﬁbqtéﬁeoaaéahgtcﬁlaﬁg rdaggﬁd§9§-| IiﬂCﬂ_laQnng

external interfaces are arr to present simlar external interfaces
when the cBPYFaPYyLathatrrIes F%’é‘ﬁéﬂ?’l“\?eﬂ? ina first direction and when the -

cartridge shell is rotated end over end to a reverse direction with
resgect to the sppositid entagrakimasic ihlysiheatdvardf emwddficahiorese cihgal

i nt er f aces ,DEGAES abid StbARYeC11Hrasy RAr RN 0 dBich Shanage adtianeteartri dge 20
may be rot %}'%gfg_ ndorgvagd £" répid%ga{otgbﬁc AbiiRleatt Qrﬂ%kef Riee¥feadtfhray .

utilized. torage drive such as an operational magnetic disk
drive assenbly, is nounted in the cartridge, and has a drive interface 52.
The 25 daDETASLEP DESCRIPITRN O THE FFENEIRL| y encased, sel f-contained and
ope&feat i onal , conprising both the necessary nechanical and el ectronic

conponents. |n hgfergp,[qt e¥tr1Rk. AN 2R GASEGobBPIet datatitoltagh Y Breasairbige t he

assenbly conprises at 1 east. one I | OLbort-Risingt &t i Ng the
G sk(s) ab0 i gpopin peacraatas Sif Th@ DrBeffe e T, Dhonf e

servo _syst f qr .seekin 0 and
tracking, SPEErAfee #8e}ndl diselreelortthof teap g‘é'teéfﬁ%gﬁdﬁnﬁn 86‘1968?%15#%&% f or
readi ng andeswectivejydatt appeaitie fends conaethisé 25 Abe é‘f’r‘t’l’rég‘tiéga”t'r aF¥ er
i ntgy f ace, ek@drneX amBéfracespirayirgngsd codusteny sindainregtémaipintesiachs gs.
| DE, SCS| Qfied’ Q#ie d%@tﬁ?&@mrﬁalﬂfisageﬂlﬁmY i9eh frigpntaataadon magneienceisat a

t

" ari Lt Wit hi i d hel |
oo G L B A T i et 0

a regi st%r ed té%@”&ﬂ:krgl
| nt er nat i oXEFPEBESEHELS oPReHitRe¥ o FIPE i8N B nTIf Qo165 Of - agnet i ¢
dat a st or ageteifaves be@pesi inrebidble, he partableydatagpraragy drbr CaRYHEPE 46
of jhe carthjdgerstaebd hd ead édd Bstthat anet dhedabaentadr ayerthdeves 60. The
data storage, fdriye 60 is positioned in the cartridge shell 41 such that 40
the drive intertrace 52 is positioned toward a first end 53 and away froma
second end 54 of the opposite ends of the cartri dqe shel | . Y\O 034 019770
¢ disk drive

A data storage drive 60, such as an operational magnet
assembly, is mounted in the cartridge, and has a drive interface 52. The
25 . data storage drive 60 is preferably encased, self-contained and
operational, comprising both the necessary mechanical and electronic
components. In the context of an encased magnetic disk drive assembly,
the assembly comprises at least one rotatable disk, a motor for rotating
the disk(s), at least one head, an actuator and servo system for seeking
30 and tracking, and addressing, motor control, and data handling electronics
for reading and writing data, and for communicating at the data transfer
interface, for example, employing'an industry standard format, such as
IDE, SCSI or PCI. An example of an encased, self contained, magnetic'data
storage drive of the desired form factor to fit within the cartridge shell
35 41 is IBM’'s Travelstar (Travelstar is a registered trademark'of
International Business Machines Corporation) 2.5 inch series of magnetic
data storage drives. Specifically, FIG. 2 illustrates the bottom half 46
of the cartridge shell 41 and illustrates the data storage drive 60. The
data storage drive 60 is positioned in the cartridge shell 41 such that
40 the drive interface 52 is positioned toward a first end 53 and away from a
second end 54 of the opposite ends of the cartridge shell.



7 PCT/ GB02/ 03335 Referring additionally to FIG 3, a flex cable 65 is

I t'Tustrated which, as dual flex cables 65 and 65 in FIGS. 1 and 2, extend
fromthe drive interface 52, separately interconnecting the drive
interface {¢owibld7et he external interface 48 and the extersgalGBowsyssace 49.
51n FIGS. 1 and 2, the flex cable connecting the drive interface 52 to
the external interface 49 is designated 3s flex cable 65 and the flex
‘cabl e connecting the drive interface 52 to the external interface 48 is
designated as flex cable 65, and are both represented by the exanple of a

10 flex cable 6ReffrrhdSadditidhal1l! @x re@blesa Mhyx kebledemtiscillpsoratedy be
simlar and.nol LIS Ay ABFLBBULACYT LAGIEOSHSaR £, eRSiRLErdn thdre | ex
peci Tl Ca

cabl es ar e*Pdent ftar , .one of the flex ca from
The ot o Sprventantags 5, (ePSIASebb IBPGIRAIInd Shs VY Theditaf R, [T OM

t he exter nahe iexterdfadcintegfane thandddenertertrlsinteradtetdpposite ends of 15
the g£artridge shell, and the second of the flex cables 65 extends from

the data storage,drigée i Bherf agR BPed Balleakdnpectiaygnhet didveairtestace ape

drive SO L9 Le-agr qud. . O 10%epRnAEld 8, 3108 dlbud S 4l ind ds shel |
and rever s&f di% €€t on nds

nd ext e tQ t external, i I t,d he
first end SaP%% cPrRechifbihe &F Yledé'nfﬁr%? A 8agr(°t r%il;ed%gtésr%%ﬁl;@g%a%g%d#ag flex
cabl es 65 deeligdBted andtkerrecable i al adnd%s PatoLeRresentad by, 5% §52TRI8 Fddnt
extgy nal i plex fcabBs 600D IFPEG. BO tThe flakacabies age kdr fdentied, B tRat, in
the event %@&dﬂ& L0 nsXtigbRAkal Na8E fraGefackeriagEcost sinivel tedbe) 1€ hdeptiexabl e

dat t trid 0 t gd ite,
Ga1a o O QGG 15y SRl bRl ! BhE\TeRo lo0EON O ekabppoet

- O%E*t %aga' o E51aQ" ivgosot hat
the other d&xemrthegldatar gyorage drive interiace Sgarg § &2t &nsrer station port
i s provi dedoOthed eptexinal intexfince A%t atrhe Begand ead Gt ffe the 9PRFA} e | qndARf
proyd de datefetdaaRsidie ¥d1l, r@aPARE s&dnl mEatiaEes carlagessdr extenge frabl e dat a
storage cartlifdqe Ao Q08 dlvd PRrerR¥tE a1t 18y fA00M dnd idaga tstansgeort of

the data stiorage drive. portable edt or r.t Océtdddde shdanage
transfer stdﬁf‘ﬁg)r?%ﬁ? .rd\fﬁﬁ‘gn’etcﬁréd (r:‘grcfafr? gé’ggcrgrilg%l;é&é%tetgec sl station

i (e} : h alai.t te ht%cg.-. r&ngtt. Q:lil
port, a pi @Rarrevesses fAtaction mad exEFRds; HYEMA = FHE BT T 6 priovi de dat a
transfer witikst @apesst of Cheherpositer e3 of thccazk¥idopAhelht erf aces of the
dat gg storage drive portable data storage cartridge. Thus, the external

interfaces at eqn Gid Mlex B2168Tdsr kil8s: | RHYEAe tdkeetalbirkerisobs ida) | 49

access data on the cartridge. |In .one rrE | b vd Phe hEX staddge &3vand
external i rﬂ’@ﬁ%é%d‘ﬁ’g“é%&gt%agdng?xé&f %ggmg{lscusise% i n Fs’gT XQQI i cation
PCT/ US01/ 4991 4sudh that, 2y the (pyent one of the external interfaces becom
unreliable, the portable data storage drive cartridge 40 may be rotated
25 from one of the opposite directions end over end to a reverse of the

opposite directions, so that the other external interface is utilized.

If a mobile transfer station port is provided on a picker of an

automated data storage library, it may provide data transfer with respect

30 to a data storage drive portable data storage cartridge at one of the
external interfaces during transport of the data storage drive portable
data storage cartridge to a data storage transfer station port. When the
cartridge arrives at the transfer station port, a picker then inserts the
cartridge at the port to provide data transfer with respect to the other

as of the external interfaces of the data storage drive portable data storage
cartridge. Thus, the external interfaces at each end of the cartridge
reduce the time to initially access data on the cartridge.

In one embodiment, the flex cable 65 and external interfaces 48 and

40 49 are those discussed in PCT Application PCT/US01/49514, filed 28/12/01.
Specifically, the external interface connectors 48 and 49 incorporate a
substrate 50, having electrical contacts 51 on a facing surface of the



specifically, the external interface connectors 48 and 49 incorporate a
substrate 50, having electrical contacts 51 on a facing surface of the WD
03/010770 PCT/ GB02/ 03335 8 substrate. The electrical contacts 51 are
arranged t QuiyBioRl ectrical contacts of a transfer statipgwgBozt3sssshen in
a face-to-face rerationshi p. As discussed in the PCT Application

PCT/ US01/ 49514, a flex cable, such as f%ex cables 65, 65, both provides
the electrical contacts 51 at a 5 termnation 71 and interconnects the data
storage drive 60 and the external data transfer interface 48, 49, while

al so i sol atjyui HEE Nt Bl ecteOéH1266ntRE sVBE Mark Nerraaged &4 onbgleethatyécadnd t he
cartridge shell 41, ther | | h uld aSERALed-fabe a8ThtiBadEpL cal

i sol ation 8?'%31%59 &5t %1, SIF(E;%)%%MLENAVBQ%%P%J;;?4?§1 calthiudagpsdieklctds AS
the resul t Astdi@ceeged & GP%lgngﬂ?pH‘fﬁé% § rﬂo& ed tfomro gh, handl ing and
i s abl e tofket ksblesd6d.n€5’ dbeppPreyides thelerFiart fRECPIre aftri dge.

Ref e/ ri ng terih&Sionl7BREAd 2intascainectsstheddata strra@CRrive 6P Rd| e

PCT/ USOL/ 4 3pddima ! dall et d! ircdBEael 8,1 9, w?meeslsasimdtﬁﬁ oechapiandi ded 15
and mate wth correspondin [ t teid wd1eral,| yn n

and regi st EPPHAFE %&fg?'hgt‘e %ﬁ? %r#§@4%‘3”§§:“§f‘?hg%§ ﬁtﬁbl:ﬁe G ggg&gﬁo
with an i ndesyriee e fHd prRaratispAnd ngehenicpl 48P ?ing second . sets _of notches
58, 59 andd6Sve 64, from t2e carowidgecehell 4lespactieyEFPLENSPBAFRRIRT S op of
the cartri dgeve Motgrbesctad frotl HfighlHaodliag| ayddis abie thovitheitdfdibest at i on

port to engagsihhePebigabhina dad 8t sneragersget ri dge 40 and to force the
el ectrical contacts 51 of the external interface 49 into non-w ping

contact with matching el ectrical Qnt ac of t t e b el port,
and not ches 63 &ﬁfFrGg“%ltPoWGF’hel 2’3‘? I%a?fe?%cussecp?n (g R horl 0

: 0 eqr%gage t he ggrtrl dl%‘e,.&r&d to
force the ece(solltedsieontariment] opfregisf@abiane ieaps 3t #% 8 S 4PN
NONggM Pi NG 268 Hetetwitht doriBéhing eligoneritcpins ebat partstolaterally ahier
station pora%x Acs Sk S0 URter6i21 SUBOFaLS s8N ChoNBLIBhE dobeandat carstioigagt drive
within 30 e caftri %te s?ei[LnL al. Preferably, an opening is provided in
the shock MBERatftSEEN® 8t TERT one of the top side and the bottom side
of the data storage drive, in which opening one of the dual flex cables
reverses directrreferably,t iirasxandbeconf FeLe ofnotches Ghemong %53 4 s“g;'(fvi ded
in ihie  shogkvidadndt,adisieebiveliaht aptsoniendftop g thee gaxtirdfggye ¥Atiches 68. The
dfat a 35 storaas diiNea G.QDGaLlér SEPRR tAMlstdt Etiioy Pokt cal ezféiagzt(thg_ﬁ@rb@i‘eans
of a cornér projection at each ¢o | Qsheddes 3T, chde
shock nour‘?PtgftJP?g&r F%’fﬂggggt_égiaﬁgu?oe%%t Hieh%{%égg&gh‘%ﬁ €dLi s PO IS
fully sepaxherliintariane £24RER QORTHBHDHEPUALT A “hECRaH] dqettatear’ in
the ~cartricdgeactisedt thd toandfier ebatbempdrt nand pekcbes £3 anfo 54 FHew PRt ai ni ng
the25 loader to engage the cartridge and to force the electrical contacts 51 of

the external interface 48 into non-wiping contact with matching electrica;

contacts of the transfer station port.

A shock mount 62 supports and mounts the data storage drive within
30 the cartridge shell 41. Preferably, an opening is provided in the shock
mount adjacent at least one of the top side and the bottom side of the
data storage drive, in which opening one of the dual flex cables reverses
direction. In the example of FIG. 1, the opening 72 is provided in the
shock mount adjacent the top side of the data storage drive 60. The data
35 storage drive 60 is supported in the, vertical direction by means of a
corner projection 66 at each corner of the opening 72. Thus, the shock
mount 62 is arranged to insure that the data storage drive 60 is fully
separated from and isolated from potential mechanical contact with the
cartridge shell 41 or the external interfaces 48, 49, while retaining the
40 conformational integrity of the opening 72. The shock mount 62 may
comprise any suitable material of a suitable density, such as a foam
material. Specifically, the density is based on the mass of the data



40 conformational integrity of the opening 72. The shock nount 62 may
conprise any suitable material of a suitable density, such as a foam
material. Specifically, the density is based on the nmass of the data WO
03/ 010770 qvgg]'/ﬁ / 03335 storage drive and the contact acaacERiossen t he
drive and the shock mount. As exanples, EAR Specialties has naned a | ess
dense material "CF 45M' and a nore dens® material "CF 47M'. 5 Referring in
nore detail to FIGS. 1-3, as discussed in the PCT Application '
PCT/ USO01/ 49514, a substantially flat backing plate 70 is provided which
fSUIOIO_ortS ﬁr;@omun&ﬁlv@_mr %&%Ataec L%szbeemnf h&_de:i&blﬁuﬁE;;) @ﬁoc’:;i ﬁ‘;‘f& .
orm ng the exterpa terface .46, Phited woRN@dMF |89 cabl e
term nati oﬁsﬁxaé"ﬁgeps'i A oggﬁ%?isatég ?ﬁdnﬁ"}gﬁlgﬁhg’%ret ri dgé 10 shell 41 for
nmechani cal asEffsoferseTFrepial "ty 4f¥ate 70 thus supports and positions a
facing surface 50 of the flex cable 65 to formthe external interface. The
fl exs cabl e 65 C@epédr3ng i fairerdetiall tof FIGANds3 c @gphisgusasdt He the Bfectri cal -
contact s 5%&%&2% aem@oﬁﬂg;ﬁqea %a«safnumym Mok iy B]llateamj isare
coupled to the, datg  siorage. drive r ; exdtable 65
prepide e%?%isﬁﬁg%?&aiﬂd mc':upl}:g a @gﬁlﬁgﬁoﬁoﬁ EXaHB! £,

termnatio ona t G 4 ch s epbodi nent
of a 20 siOrﬁQF@-fPex‘-°€%?‘l9ﬁetb653’fﬂer{‘ﬂeié(ff%$pl‘?’c£l \(,)v%#e gﬁ%ﬁﬁ%ﬁ the
backi ng pl anhe f@xiabile temeingbiay 4l dnep inse sdates 2® a9datd 1Ri T S23rifge
POr{4 on 77 ghsiPRer £drNgechafl QA Spperti.NgriehBadking ptats 20 tubnaiavapdhs #K8 and a
rear porti ' oM r o6 baIRRIEN to AformStii etuezasaT]
t herein, tp%gi%%flxawysg%criglgewg%(f':er ?ggﬁcg%g Q\i/\/nen | oaded into the transfer
station poril“f'"zfgcw |1 be subjected to considerable force in a direction
normal to the facing surface 50, to effect the non-w ping contact with the
transfer stati anepilek cidle 65rcampiizesi mpdpfaldty of chplp | GoYPIeEaEC 8 backi ng
pl ate haveeenSicdercabtftatsiuct whal fadiice mgtfiace fsor aexheHeaminabhon i78) rAagda
hard, dur %QL%&#@&& 'tg;-tht'éxéalm' &%:9%, AL AR isserbad 50 gop@xaiglectatr al

conpfrli se 0

strength 3 ] Ryton", a polyphenyl ene sul phide resin fromPhillips
66; "U terﬁﬁ“‘%bﬂ/é?heri m de resin from GE, and "Lexan", a polycarbonate
from GE .. Further, the alignnment, or registration, holes 55 and 56 are 35

provi ded in the refestiantadditipndllyt to FER| 1g Yileh #howr AR CPBUFPEF iRty to
t hez?‘JbSt andingld ¥184 dbbrdbsioratie BEr abplivet fonercyudnidassTide thebbagking 50  of
the Tlex Capqlage t??r g r:l.ﬁfﬁ{iﬂ%”g rhS 8kl Qe Wil Iﬂpﬁ'@,spﬁﬁt alfrohbeobesda mg plate
70 at the tsluggozc')tingsasn?l posit ngS %hg fflg‘x pcragPee tle%%éi%q H.',r QH@Q P&Hres
portion 78 which provides structural strength. As is discussed therein,
the data storage cartridge 40, when loaded into the transfer station port,
25 . will be subjected to considerable force in a direction normal to the
facing surface 50, to effect the non-wiping contact with the transfer
station port data transfer interface, requiring that the backing plate
have considerable structural strength, for example, comprising a hard,
durable plastic. Examples of plastics having good structural strength

30 comprise “Ryton”, a polyphenylene sulphide resin from Phillips €6;
“Ultem”, a polyetherimide resin from GB, and “Lexan”, a polycarbonate from
GE.. . .

Further, the alignment, or registration, holes 55 and 56 are

3as provided in the substantially flat backing plate 70 in close pr?ximity to
the substantially flat substrate S50 of the flex cable. The substrate 50
of the flex cable termination 71 is aligned with respect to the backing
plate 70 at the time of assembly by use of a probe inserted through holes
80 and B1 of the termination 71 and into holes 82 and 83, respectively, of

40 the backing plate 70. Thus, the substantially flat substrate facing
surface 50 is aligned with respect to the backing plate 70 and the
alignment or registration holes 55 and 56 therein. As discussed above,



80 and 81 of the termnation 71 and into holes 82 and 83, respectively, of
40 the backing plate 70. Thus, the substantially flat substrate facing
surface 50 is aligned with respect to the backing plate 70 and the

al i gnnent gr éﬁgﬁ,ration hol es 55 and 56 therein. As di segs®esdyedssve, WO
03/010770 (9I' 03335 10 the alignnment holes are arranged for mating

with corresponding transfer station pot? alignment pins to register the
external interface 48, 49 with respect to the transfer station port. 5 The
flex cable 65 couples to the data storage drive, to provide data transfer
Wi th thf c%m a¢ifledt ABHChrs hdtdraBa &eftmt&mwnwrab&eeazgiesl ttre?eferpower

i nput of the data stotage [ e ED Mt beratt anpsfar wigd ati on
port to th%ta(é?%pgf%ragg%mag{ \?\e{gs Eet(3 %le%% Flﬁggieof the flex cagl e 65. Aso
i | | ust r at e¥eSPect tpavhe Bransfex sEatio tﬁ"étBS, which may forman 10 -
el ectrostatic discharge path fromthe data storage drive to the backing

pl atke 70 and t hfipuglesd bapleaek icogpleb atoc the datre stdraga ndnive pitasprsvide data

transfer S&f&%@& ROLH endiohithREs tehdretigtation o) nateximayi veotawpleciodGh 44

s T1TustralCe floufath RNGapl ot Ofagkaidbh 40%:2088d podk flom 364l cabiazes (e

cartridge P® exterior dimensiqna f f e
cartri dge gration pert &qEhe AR RECTRER 1T Yeut e'f“ﬁé’y%%ﬂ' ? %:lmgqggtt%yﬁﬁéacsa% g?ed in

the same sér aftecs hblupbratefl ihaztandgh ef fdsF £2819 5P iFR BPE PR ape
carqor i dgeseleXRrdtadis aiscadgalpavie frén Ghe Aash@rorage driysdtanthe barkingdsi ngl e
gl7ex f Cab:jﬁlaqi ) ah&'echl?léﬁﬁhﬁam b&H1he HLRET. /tUSlle{ 4%Me?oplpisi af t}aa i nterface
o] a data stor el enent ; +duhesd.ace 88 of a
cartridge. tf—’dﬁ?ereﬁg%tg'lo%qg' O“P§?rﬁteagafe?gﬁe§elﬁgr}? ot tﬁ% present invention are
25 illustrated in FIGS. 5-8. In each enbodi nent, a portable data storage
drive cartri dgen4@roenpeichest dsciilupinaged ahpachend,pf (the,qazFridoe eﬁ’tegjrf aces
48 @nd 49 ROSiahi YE6Wd eEPRELENMALY tal conf@as kb ccheneiseEBoradimesdiaralt fram
ca{t ri dlge_ §?hgtlc>  of! QG 5t &I 02 agle b1 h! AGCPeadef KIBEANGEEN tRatpItRE aalrtAlidge | ar
external inter

aces v@%)énthe cartridge,shell Jds.r AY | irst 30
direction % bRnERRTeha % PIFgRETARE Ie'hleisj"%rs ocféat%%dﬁgnﬁ oee%tén%l&tr ggéa

reverse di AtemarpresnFane pAEEEdae8t 0 t he opposite ends. A data storage drive
60 is nmounted in the cartridge shell 41 by neans of a shock nount 66
havighg at | east p9es@pRBE RPove), FIG. 4 Ahaks fahcembodibleat &5aafidabs 'tlext end

fromthe drc% Eoterf Cgcﬁapé)ficgtﬂﬁtfbﬁﬁﬁlagﬁldréd@lﬁfy ad fnkesfacefs7t be 35

fl ex cabl es extends [ro e _data_st g kY& bt §akSePidgal ound the
data st or afe?df?i SO*8%F € °'T°§h %x 2r'fa |Q%Ea2'r ?%%%9 at the second end 54 of

the opposite ends of the cartridge shell, and a second of the flex cables
65' extends froroizhemst@ioerstorfagee drrangenenteef sbe Pxesenti {PERFPRAHINd t he
25 illustrated in FIGS. 5-8. In each embodiment, a portable data storage

drive cartridge 40 comprises a cartridge she11_41 with external interfaces
48 and 49 positioned respectively at opposite ends 53 and 54 of the
cartridge shell. The external interfaces are arranged to present similar
external interfaces when the cartridge shell is respectively in a first

30 direction and when the cartridge shell is rotated end over end to a
reverse direction with respect to the opposite ends. A data storage drive
60 is mounted in the cartridge shell 41 by means of a shock mount 66
having at least oné opening 72, 75. Dual flex cables 65 and 65’ extend
from the drive interface 52 of a data storage drive 60. A first of the

35 flex cables 65 extends from the data storage drive ;nterface 52 arqund the
data storage drive 60 to the extermal interface 49 at the second end 54 of
the opposite ends of the cartridge shell, and a second of the flex cables
65’ extends from the data storage drive interface 52 initially around the
data storage drive 60, into an opening 72, 75, toward the second end 54 of

40 the opposite ends of the cartridge shell and reverses direction within the
opening and extends to the external interface 48 at the first end 53 of
the opposite ends of the cartridge shell. The flex cable may comprise any



data storage drive 60, into an opening 72, 75, toward the second end 54 of
40 the opposite ends of the cartridge shell and reverses direction within
the opening and extends to the external interface 48 at the first end 53

of . the opp%gi'?d?}éug%gs of the cartridge shell. The fl ex cabper/gBir/dss_pri se
any WO 03/0 / GB02/ 03335 11 suitable flex cable, for exanple,

conprising the flex cable of the PCT ApPtication PCT/US01/49514, or, as
will be discussed, may alternatively conprise any conmrercially avail able
flex cable coupled to a standard connector, the flex cable conprising, for
exampl e, a RELWIT PrxDasfied 0Bt Sfample, N Botipa@sibgatiad sTappatilel andbe Hom t he

has at | eadPPRTIT) dor 58l | 2mayp a@tdagcdelye 60
has at Ieasﬁppélcf'aori)onsi gy@ﬁ%ﬁ?% pr 5 Gla! 51"l Echaled Amay tively

b m g1 de and t.h f f the flex
cabl es 65 |SVBBHAS Y FB““‘teﬁéia&le\)’é’aﬁ#gFfé@é "?gggrﬂ?uﬁ deg? ean%i'{saig?%und the
dat a st or agendedbps, Bheaflexhenblerosprieing, &pr rfa™Rig: £ PR PAFT ve to the
ext egnal i ntaeefanechfiingdtplabel sepperdlandd. 54 of the cartridge, and the
second of the flex cables 65 extends initially around the data storage

drive into the opening 72.in.th oGk u a I Lrection at
the top side 91 &%gﬂ&é{‘ﬁ%ﬁ :ﬁg' g’r’it\gl% Q't&atgécrl\bliraglf fgx‘?iﬁﬁé aBd

0 the
ext ernal i ratersgec8riv® 69 hapaats feast 3 gpoeidgsdl ppd (?ag?ﬁ;f”agsg.gelgtﬁ't?g the
enbodi nent fifrsEldd tify tlée cableased is seiupled he dbacdrivatintesiase f5e3 i ve 60
has jgt | easdxtandd Br&inderdl daad storlagé tarives icdeatddhe anp sibde 91f pf sheglatahe f| ex

cables 65 ext.ends sfiAM§ Nfe Adc¥fnaiNitleb sl b2 a8 @énsedone o siaba takOr age

drive at the top, side 91 to th i f ace ak {ieia136GRBEheENd 54
of the car tPEEEeAfE% HE eecc?(r)’ncfe%%g{ EZL’f Icg)(ﬁrgg eseé%f?' ex;:la dgn' nitially
r

from the driheedats gfqrage dsive, Aptm ghe (PR’ thgesrogk TR and Tt o t he
openi ng 75 ievetdms heckiomantthtopr sider 81 9f Hier datd srprage drhee pe¥i et de
94 gf the daick & CheGKtéknaYCintapfhcaxiscntivhg biaek dnd hef Ahecsarsrivge.
interface 48 at the first end 53 of the cartridge. In the enbodi nent of
FIG 7, the encased, se]f-contaj t e LV, | east a
top side 91 and I Bt EBRRUPERE @hfﬁgé%a%bev%ggf%g' fa?#stcgg tnE&el%??Jéﬁ gabl es
65 extends ftospge HBive 69 dap rAteleafted JOPSDIAg YuADL AHBOFRP ISR o1t a g %riVe at
t he bottom mirde ¥tié flive cdblem 6% @xbels fhomkhet drivigeinterE4agat? RREWHf e 49
at tlge secofiaCibrade Qkidenar Gkt fdpdgite sllte secemtkroil tiheerfhex 42y te 65'

extends fromihe Hp! 4eoh%§réa%?m§%,i£kt£@ b¥ecRl N Ehd Beeklabm est e3vage drive
at the top S1de of, the |

( ata, sporage drd.ve and | ' 72 in
the shock nBEReRABInitiadly Srop £he &gge g.“%%‘cé F%ﬁﬁ i %mt %%ggg%l?gp&%i&%nd
ext ends bacritve ardeinber thengperiing c15f 4% &hagehrfk MounY 62 5tre ﬁ’a“B% BFeqen
cartridge. athenerdetbnreide 0i dfl €he 8atxs stimagerdrdvec apd extiending Mapigtosthe

vM1er¢§in external interface 48 at the first end 53 of the cartridge.

In the embodiment of FIG. 7, the encased, self-contained data
storage drive 60 has at least a top side 91 and a bottom side 94, as
above. The first of the flex cables 65 extends from the drive interface

30 52 around the data storage drive at the bottom side 94 of the data storage
drive to the external interface 49 at the second end 54 of the cartridge.
The second of the flex cables 65' extends from the drive interface 52
initiaily around the data storage drive at the top side 91 of the data
storage drive and into the opening 72 in the shock mount 62, and reverses

35 , direction in the opening 72, and extendg'back to the external interface 48
at the first end 53 of the cartridge.

The embodiment of FIG. 8 is the inverse of that of FIG. 5, wherein
the encased, self-contained data storage drive 60 has at least a top side
40 91 and a bottom side 92. The first of the flex cables 65 is coupled to
the drive interface 52 and extends around the data storage drive 60 at the
bottom side 94 of the data storage drive to the external interface 49 at



t he encased, self-contained data storage drive 60 has at |east a top side
40 91 and a bottom side 92. The first of the flex cables 65 is coupled to
the drive interface 52 and extends around the data storage drive 60 at the

bott om si d%@ﬁa@foﬂohe data storage drive to the external ipgirRid03083349 at WO
03/010770 02/ 03335 12 the second end 54 of the cartridge, and the
second of the flex cables 65 extends il&itially around the data storage
drive into the opening 75 in the shock nount' 62 and reverses direction at
the bottom side 94 of the data storage drive, extending back to the

external ipherbacR 4 ak déend Icmriag@nqn@&hefsemm GRIthei £1gR. cablLEs 63
illustrates éin al t(iw | vaeroe Q ér@p_&o £ rddiCafQet ﬁmoeugag&niﬁg qgagpthe
ri
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mat g Wi t h efd rseseprHe Rgréda@gag pin connectors of a transfer station port,
when in a face- to face rel ati onship. The flex cables are simlar to those

illustrated in Bl G o3, raEF? ah 4 1TePRlt)s 08 eznﬂmdlﬂéﬁte%? dh% fdr@wl@r aia

term nation 68 C I n_connect or 0 1 %m Rles are 15
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tape cartrigdges 10 and the data storage cartridges 40 are stored in
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manner or may be stored randomy throughout the storage shelves @ t ypi cal
aut omat ed data Ei%r aflipehrarss ap Pf dBsayREatse 295395 3076t put
st ati ons 930 atorwbticzling, Cearspbrijagneapd mrovitiog\dadagrrangfier| ‘!’/’é'-F‘eEFsPA"‘? &Bot
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a transfer “stat ata_.stora 9 he aHtgmat ed
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25 data transfer with respect to the data storage cartridges 40. Both the

tape cartridges 10 and the data storage cartridges 40 are stored in
storage shelves 95. The various cartridges may be stored in a segregated
manner or may be stored randomly throughout the storage shelves. A
typical automated data storage library also comprises one or more

30 input/output stations 97 at which a cartridge may be received or
delivered. A robot accessor 98, including a picker 99, grips and
transports a selected cartridge 10 or 40 amohgst a storage shelf 95, an
input/output station 97, a transfer station port 33 and/or a data storage
drive 92. The automated data storage library robot accessor may also

35 include a media sensor 96, which is able to identify the cartridges, such
as by means of a label placed on the cartridge which is read by a bar code
reader. As another example, the VOLSER may be in recorded in an RF chip
in the cartridge which is read by an RF receiver.

40 In FIG. 11, the picker 99 is modified to rotate the portable data
storage drive cartridge may be rotated from one of the opposite directions



reader. As another exanple, the VOLSER may be in recorded in an RP chip in
the cartridge which is read by an RF receiver. 40 In FIG 11, the picker 99
is nodified to rotate the portable data storage drive cartridge may be

rot ated fr Qg ese109do t he opposite directions WO 03/010770 Bet/dHi0esas8335 13

end over end to a reverse of the opposite directions; and is also nodified

to provide a nobile transfer station por® 110 on the pi cker. The picker 99
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the cartri @gg&|1éngg§ht¢hgtt¢q¢eoi(5he external 1nterfaces of the cartridge, e.g.,
interface 48, engages the port interface 120.

25
Thus, the mobile transfer station port 110 provides data transfer

with respect to the data storage drive portable data storage cartridge 40
at one of the external interfaces during transport of the data storage
drive portable data storage cartridge to a data storage transfer station

30 port 93. As the cartridge arrives at the data storage port, the gripper
withdraws the cartridge 40 from the transfer station port 110 and inserts
the cartridge at the transfer station port 93 to provide data transfer
with respect to the other of the external interfaces, e.g., interface 49,
of the data storage drive portable data storage cartridge. Thus, the

35 external interfaees 48, 49 at each end of the cartridge reduce the time to
initially access data on the cartridge.



initially access data on the cartridge. WO 03/010770 PCT/ GB02/ 03335 14
CLAIMS 1. A portable data storage drive cartridge (40), conprising: 5 a
cartridge shell (41) having at | east two opposite ends, conprising

respectivelgy d/dibfgt end (53) and a second end (54); extep@plpoiissd aces
(48, 49) positioned respectively at said opposite ends of said cartridge

shell, said external interfaces arrange# 10 to present simlar external

i nterfaces when said cartridge shell is respectively in a first direction
and rotated end over end to a reverse direction with respect to said
opposite ends (53, 54) of said cartri gggmueshel | ; 15 an encased,

sel f-contai ned data storage drive (60) having an interface (52), said data
storage drive nmounted_in_said cartridge shel ?ﬂg positj!sqgg.d such t hat

sai d i ntertace » Poptalile; da FHOBRES G5 P8R “he BB %51  sai d opposite
ends and away from said second end (54) of said opposite ends of said
cartsri dge shel | a caperidfe ckhall f(kB)X havilbgest (648t 648 pppawifé rends( GSNPRIBing | d

flex cabl egegp et cad N effpmsaish)daiasiebagendr jse; i nterface (52) around
said data storage drive (60) to said external interface (49) at said

second end (54) of said opposite ends of said cartri dgia sheﬁl‘ali and a
second (65') of XSEFRAL GnYErEacess (B 549 PAHEI S TBRESHAV A AF £8P or age dri ve

i nterface ¢fRpitd ehds akf| saidraarhdidgeiatetht gaid ortryaatinverfaces arsinged sai d
seq@nd ended 4ssent§ sfidisr QRPGMEL Gneirdacal wBai dalnrirtirddee shell iand _
reversing ggg)gg%ﬂfv%&i ifigda AXEERHE NG 18P at@ irde foelaCdddbvd bR fraCe rediseat said

first end opposi te .end ' te)d | dar . Th
portabl e dH=ESEIBY ¥ 537‘1%?? d§e*B n%qspglg){ﬁeig#n?ﬁii %: ) ggisﬁlaeéncgggd, ©

sel f-cont aPtrddi dat a storage drive (60) has at least a first side (91) and
a second side (92), and further conprising a shock mount (62) nounting
said encased, sSg| knédyelifigettl Batainsd daes atorigecdiine sthiodl lwonng iadge 35 shel |,

sai d shock imgp;cehgyg,qgsﬁg SRSNEGade’ d11vadhaseRd 18! sdi9asdrtefdyedbhennai d
first side and sal.d second side i?f{oﬁsa

storage dr PR PoRikined, spch5haf &% elf ggee)n S%% ggjéﬁiggﬁ Lo fﬂ%d i

X
from sai d eed 4584 Of aapd ddonpeal fenensdss apdeayayt 6‘°§'aF?:Fd0B%‘fﬂ%ﬂgg'§n8se“§e§§Ee§Bgssai d
directi on wpddaite eaddl ofperinncartiilig8. shéhly padt abl e data storage cartridge of
clajgm 2, in which said first
dual flex cables (65, 65‘), a first (65) of said flex cables

extending from said data storage drive interface (52) around said data

storage drive (60) to said external interface (49) at said second end (54)

of said opposite ends of said cartridge shell, and a second (65’) of said

25 flex cables extending from said data storage drive interface (52)

initially around said data storage drive (60) toward said second end (54)

of said opposite ends of said cartridge shell and reversing direction and

extending to said external interface (48) at said first end (53) of said

opposite ends of said cartridge shell.

30
2. The portable data storage cartridge of claim 1, in which said

encased, self-contained data storage drive (60) has at least a first side
(91) and a second side (92), and further comprising a shock mount (62)
mounting said encased, self-contained data storage drive in said cartridge

3s . shell, said shock mount having an opening (72) adjacent at least one of
said first side and said second side of said encased, self-contained data
storage drive, such that said second (65') of saild flex cables extends
from said data storage drive interface into said opening and reverses said
direction within said opening.

40
3, The portable data storage cartridge of claim 2, in which said first
(65) of said flex cables extends around said data storage drive to said



(65) of said flex cables extends around said data storage drive to said WO
03/ 010770 PCT/ GB02/03335 15 5 external interface at one of said first side
or said second side of said data storage drive, and said second (65" ) of
said flex GpglssoPwt ends initially around said data storage¢sd2w83and
reverses di rectl on at said one of said first side or said second side of
said data storage drive.. 4. The portabl*@ data storage cartridge of any
preceding claim in which said encased, self-contained data storage drive
conprises a nagnetic disk drive 'asserrbly 10 S. The portabl e data storage

cartridge Qie&ax AReeSdbd GeChi 51 dalla W6 518808 @tliesdtahai slberdmeesa and
said data st ora?e drl%e interfac seegg é),rypgé %Qiéjq’tl@xtfa.?i‘é&c ek ﬁ;mg power

1,
|nterfacesdaWh€ Hebx erna aces and sald eX, Ca Oth

al | ow the HREHSRRY aﬁ?“"&a'fa&dv\ﬁ"’t“ﬁ “r°é§?)'eéifi‘feoa§dalr8"?féfé YrPHieR P\% and :
al | ow the previfseaid 8frsporde arosaisl seqaddeidy 2fi aRiyEath iSHerass. argie- por t abl e
dat as storage cartridge of any preceding claim in which said cartridge

shel | further cepp bﬁ?aslz Iaras.s e SEageD R rtaiubeS6E ARY Hrededitd) claim} Inofhicmadi ng

slots for Jat }pge@gg agnédldt 4idkoe
froma traﬁ%f‘g gﬁ’&?: ?Lalggggdgg?:os\%%%gmﬁn s%l cartri dgre shell is in
said first 9ahee Fﬁ“g‘a?"b‘ reverse directions with respect to said opposite
ends of said cartridge shell. 7. The portable data storage cartridge of any

preg@di ng @l ai Mrhé Howduble dath staidhecudrtriage ohiaoy frreesdiageckdivs tianvhich y
' dg”t I cal asﬁyf QxE 1 fn@em‘é‘eé eh? g Qﬁ%& %oﬂgfehdﬁ%pﬁ&telrt;bﬁgada Opposi te
ends, said ex ce at sal en c 0 a por

i nterface, c&?ﬁ‘ 5 ?'(r)]:trﬁﬁ ijand ?cale(r:arrfte}:f ks wgef%y 943'& g%arl i ect to
sai d opposiipterfages aakieaid £Xee caBles; mté‘r?]a?g’e the E’éﬂnd e O6ntEn

coupl eabl e regpexai th pard d8( sturagé airéve and allow the provision of power to
15 said data storage drive.

6. The portable data storage cartridge of any preceding claim, in which
said cartridge shell further comprises first (58, 59) and second (63, 64)
sets of loading slots for loading and unloading said portable data storage

20 cartridge from a transfer station port, respectively when sald cartridge
shell is in said first and in said reverse directions with respect to said
opposite ends of said cartridge shell.

7. The portable data storage cartridge of any preceding claim, in which

25 said external interfaces are substantially identical, such that, in one _
said direction with respect to said opposite ends, said external interface
at said first end is coupleable to a port interface, and upon rotating
said cartridge end of end with respect to said opposite ends, said
external interface at said second end is coupleable to said port

30 interface.



