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OF THE INVENTION 5 This invention relates to portable data storage
cartridgewolawiorgo data storage drives contai ned therein. PBAGERMGIND® OF THE
| NVENTI ON 10 Portabl e data storage cartridges typically conprise a data
storage nmedia, such as magnetic tape, which are inserted into a separate
data storage drive so that data may be read and/or witten on the data
storage nedia. Such cartridges are conveni ent neans of storing |arge
quantities of data whi ChoRfibLeCERaSERACE AR O¥ alakyrIDEREY are particul arly
useful in 15 autonmated data storage |ibraries which can contain |arge
nunbers of the cartridges on storage shelves, and which enpl oy a robot
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to the déggréﬁmra%%drl ?ﬁuégg%ggggéqﬁe5|red to additional data on the
| ength of tape, the tape agai n nmust be wound or rewound to gain access to
t he desi readKGRIWINA. OF2 FHE {INVENTAON| known to those of skill in the art that a
magnetic disk drive provides significantly quicker access to data than

dogs a |ength of aﬁgg?g %E&aa?gg N 88 JQr Eyglgfiﬂﬂtesﬁp:tl g & 141Ba tRoP

access to desire re conprises acin ata stora e drive,
such as defynétri a@om%ﬁ’?ﬁlﬁlrtla% a@é%}hﬁlrﬁ lftﬁerae dg’f‘? Gn SR 2 Y52 st or age
drive, suthras drpacko dfatdiatlesmay hearqadr tudflos @art!:m dgetherdeta sgopdgea pack
of di Sks ne8i &0t susleTatablages aeausavedidnbendanabid istyring sodle qhmcdeisse

assenbl y ffgaf-tah%l [y gremcgaédeag%s&aal bg%ta.ycaauat pgxetqg&:taav dééfgﬁtl%

density and erefore capacit head di s asse al | ows
sé&al i ng, %Omedh%%tadis?‘?’iagﬁllt‘frﬁ?’cﬁ?l Yﬁ“r‘fg‘ &1 éPP%?uPel?’%gﬁe%‘f’%F% © r&'l)‘/easabl e
connect orcarfokdgeeupl ishgrackeshrdads siagéathd ch emphey ree rePatd8FCSFEOX He® afEESEr oni ¢
Circuitry cRftdillge QineMEneciod 2¥adqliCer 306 JAPan@re tPubldhtatstornd2batossl,
publ i shed 07/30/93. 40 Portable nodul ar disk drives, not intended for
repeat ed coupling and _decoupling use in autonated data st or ge | ibraries,
have been di scit§sBRICAlRE Y CafTE ¢St FBPFTINY qaﬁaLﬁoﬁﬁ?%ﬂFg %, 783" £33 and
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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,

35 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



2 exanmple. The disk drive of US Patent 6,154,360 additionally shows a flex
cabl e and three shock pads, but a PCB connector of the drive is placed at
t he sane wod3woio7the cartridge as the cabl e connector of tReTEGBRI0BII§e, and
a flex cable between the two is very short and wound over a shock pad, 5
limting its flexibility. As the result? a plurality of slits are cut in
the flex cable to provide a neasure of lateral flexibility. Additionally,
a single pluggabl e connector is enployed to connect to the drive, which
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the use Qja.f)ge Qxhatrﬁiegré}g%kd;ga{d\é?l&d% 2 R E&Q‘Je@tgza'btfrtl.}@g_@ri\}éogg pl'ae&?rart' ng

the portab ata storage cartri dge in a transfer station RArt.; 4 t he gri ve
can be bri8fgPAmeup’d §fsP¥e I HTd &S dHt A SRR BhSE P CEriVEST €74t
speed, addiftéorablabebvesantiye tyeciessedy qhontkpyd wpsndsweyer shegk @rdcussed
abpve, cuiknetingpiblressidinciywideas epeateahit i yplwadityelof adiiltist yreofut He

Conne,Cti QRebe e\&eggblnahgo Lerfal ddakerd %@ela&fergth%_lepmitlép}.e ﬂ@&i‘%iéﬁﬂrl ge
cartridge and the interface of th

e transfer statio t..Additionally, in
an aut om?t GIFHE BLEEP Ly STTIERT o PHE VTHE® PRUTCE e £h° (TAE’ Xetdhs,
t r anspor tmay aaie| peid abhbl tyasendetpe It ncamecHd ¢pad DEcHErsEe #EE¥Ssi ng the
desired data, remains significant. DI SCLOSURE OF THE INVENTION It is an

aglyant age of tfie, nh@SeN oy eith Aoty uPMLden U @8tElb185drRkidfd, | igon of the
connecti on between an eé"%ﬁén I |SrLtoerface of. a portabl e _data_ st orgg&h
ransfer

. 5 . tri £ £
cartri dgé EBht AP nt ¥y P S Br age et (VETERaan fntertace of A

station péetdrive ¢an hadrReshtadpatit 5eed anpridei rtaf BFcegsedul’ef HPene to
access demiivedsdat apeéd aaparttiabie ddas aastior agee@it quiggey cont ai ni ng a dat a
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aut omated data storage |jbrary. A portable data.stora riy artridge is
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froma sezQRfbsyeR bt NevePResi te ends of the cartridge shell. WO
03/010770 PCT/ GB02/03335 3
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 when the cartridge shell is rotated end over end to a reverse
direction with respect to the opposite ends. BAn 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.



Dual flex cables extend fromthe drive interface. Specifically, a first of
the flex cables extends fromthe data storage drive interface around the
dat a storw@es3ii7ve to the external interface at the seconeCeraBo0208335he
opposite ends of the cartridge shell, and a second of the flex 5 cables
extends fromthe data storage drive i ntarface, initially around the data
storage 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 thhel aueasSideeenadsei firbe thardrivdgmtehedde. lépdeiefwnapl yo the
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to saidQppogiike £Ndgiq Salsh¥iLs Balsdift &lhastBbe SBidefirst end is
coupl eable 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 i s Woapireipriedt it or saidnpRyaEgee SeAD- FEEBF NG 10 SERIGERer
aspect, tdrev@resphitsesny eagharicpdiski deisreaassembly. 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 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 interface.

40

According to another aspect, the present invention provides a

portable data storage drive cartridge, comprising: a cartridge shell



portabl e data storage drive cartridge, conprising: a cartridge shell WO
03/010770 PCT/ GB02/ 03335 4 having at |east two opposite ends, conprising
respecti vwlby3aidie st end and a second end; a first extermalr/dBiemsiace
positioned at said first end of said onosite ends of said cartridge
shell; a second external interface positioned at said second end of said
opposite ends of said cartridge 5 shell; a data storage drive having a
drive interface, and conprising at |east a top side and a bottom side; a
shock nouRkisPuat idgtSaiddopipdsate dndsagemdrisiegi fespactlvedy ta iftige: sheéldnd
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havi ng atarolheishid Wateposade dends to CoITEr esiengal espectacy edty said isesendend and
a ZGCOPdZenenéiﬁ_‘ s8X4 %?B@%jit'en&ﬁ'fs}c laﬁes%iagéaxkkmg%dlsﬁaage%d ¥uebdeonl &alsgicfpms' te
ends o said.carfridge she sai.d external .i.nterfaces. arran o
ptesent sﬁ§ﬁi‘lczf?’l?%>?fcé??\a gigoénr ECCOR 5%orsa FdlCart i 6ga% é?ftllgg Y

respect i \abynd gaid fGaggtstogpge &t 18RI sPoE APEHIh FOWRKSY seift seer™d PRV Efse

di recti onsantitdpppespeehdd of sdiddcoppodddd ehelldsndfregarsingadirectdim ghetin, an

encased, SehfsQitai D88 oxPBONGl| G dhSK MEbMA1assBlde Ravidig Aitsknéer face,
sai d magneti C,dgl sk drive 30 asse cla\r/trrri%légt ed.,in said cartridge shell and

- - te ends o Sal she N .
posi ti oned EXich PR T8 d® Tnfart a6a T S9p0% i oned toward said first end of

s8? d opposite ends and away from said second end of said opposite ends of
sai d cartri dgeacshslding tandt duakhéd expeabl essreaid iprevideld gaiogtélex cabl es
ext endi NGbhondSai gk aPRENBLHGidiSK cBhhM@iASS AN M vk ad L share navignde sai d
MRgNeti ¢ (L gk ALl YGo3P AREIDLYntO A FeXI 08, LNESILaGS: Sha SAkdoarcONd
end of sai‘g opposﬂ%pe ends of said cartri ge s el I, and a second of said
fl ex Cabpé)é;é&t@ﬁ]éﬁlnénterfaces positioned respéctively at said opposite ends of
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
magneti c disk drive assenbly toward said second end of said opposite ends
of said captmiodgeo shel | and reversing direction and extendcCmgR/0335d 40
external interface at said first end of said opposite ends of said
cartridge shell. WO 03/010770 PCT/ GB02/ 3335 5 Thus, the portabl e data
storage drive cartridge may be rotated from one of the opposite directions
end over end to a reverse of the opposite directions. In the event one of
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then inserts tfie® RHT %&6@9 S THE BRI o POV de° it & RE&RE Er aﬁn th
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now be dé’?&?l%@ﬁageofaﬁwdg? n%ﬁté rage (ﬁaflﬁf Fef &t ence 10 pref erred
enbodi nerrestTifgecvirives at| F]%FSFFﬁtséGrlsrfth‘é“ PP} Mﬁgear%ﬁnng%serpﬁ &he1 is a
parti al | yagtitidaeear ithenmeirki © yrevidef ddthetporsfablve ttategpe@s tot treageher

cartridges E}LeGexgelln%laerlegflaéé'seg\f ithb Ustchatd 248 Qfdxav@%tx@é%lr&ahité)fst&f@e
portabl e dat stor;

ge ¢ rtr| t ta r ve; 30
G 3 i $% gﬁ Vi mfil stra r|1“’bln l%Fer%aFf%f\éﬂca ﬁhee% “The pgfgtgtgrﬁqéé dat a
st or age G&Fl’tl‘?ei dhestige Gsltlfléhcfczesﬁzldﬁta 1y §hey CArEgP9fmat i ¢
representation of a side view of a prior art portable data storage

cartri dggpaps Jebexrrabt &rF B bhiwrnegg-8 are diagrammatic representations of
side views of alternative enbodi nents of a portable data storage

cartridge; FIG 9 is an isonetric view of an alternative enbodi nent of t he
4% portabl e d&ba BiesPRETEERTIPN difd LoPoWrPE deperibed, by way of example only,

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 is 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 alternative embodiment of the

40 portable data storage cartridge of FIG. 1;



WO 03/ 010770 PCT/ @B02/03335 6 FIG 10 is an isonetric view of an automated
data storage library for storing and transporting portable data storage
cartridgewo osood7oali ng portable data storage cartridges; @ad/EBoElS33511 is a
diagrammatic illustration of a nodification to the automated data storage
library of FIG 10 which includes a trafisfer station port and a cartridge
rotator nmounted on a picker of the library. DETAILED DESCRI PTI ON OF THE

| NVENTI ON 10 Referring to FIGS. 1 and 2, a portable data storage drive
cartridge 40 g, ShowWe dria&eerdancew Wit Bn theopitesedita By@albe Aribrapfpri si ng

a cartri geség}gké:%ﬁée{US%g%ég%Eg Vﬂgfgaéyg:gggyagtéfuégr£§¥%?§dég§ a{Htlﬂglng

posi tione r espect te ends 53 and 54 of the cartridge shell.
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interface 52. The 25 data storage drive 60 is preferably encased,
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Pl datag aErkey
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mot or f Orcakof ilgeNghe1t hey diiski(cspa wilchl @astndnentegdcennsaaidiab Qrosantbreer vo
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handl i n ctroni'cs_ for read Ing a L t Ql tm’gugéspatlng
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regl ster rademar k | nterpatiopal B e hi nes. Corporation) 2.5
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i 20 ust r atmey behaopwhiedoerhaler £64 f thife tdar el gecteret] 12¥Herafﬁaellisl ustrates
the data wtoiage 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 5%%nd ana

st age g&lve 60, such as an operational magnetic disk drive
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.



second end 54 of the opposite ends of the cartridge shell. WO 03/010770
PCT/ (B02/ 03335 7 Referring additionally to FIG 3, a flex cable 65 is

il lustratwoo3mhi’eh, as dual flex cables 65 and 65" in Fl GBCTIGRM3IBS ext end
fromthe drive interface 52, separately interconnecting the drive
interface 52 with the external interface 48 and the external interface 49.
51In FIGS. 1 and 2, the flex cable connecting the drive interface 52 to
the external interface 49 is designated as flex cable 65 and the flex
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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
35 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



In one enbodi ment, the flex cable 65 and external interfaces 48 and 40 49
are those discussed in PCT Application PCT/US01/ 49514, filed 28/ 12/01.
Speci f i caWwby3/otdreo ext ernal interface connectors 48 and 49PCREGBIROSBEEE 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 to match electrical contacts of a transfer station port, when in
a face-to-face relationship. As discussed in the PCT Application
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contacts of the transfer station port, and notches 63 and 64 allow t

25 loader to engage the cartridge and to force the electrical contacts 51 of
the external interface 48 into non-wiping contact with matching electrical

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



nount 62 is arranged to insure that the data storage drive 60 is fully
separated fromand isolated from potential nechanical contact with the
cartridgewelalolo7ad or the external interfaces 48, 49, whi lPETrGR02i08438g t he
40 conformational integrity of the opening 72. The shock mount 62 may
conprise any suitable material of a sui fabl e densi ty, such as a foam
material. Specifically, the density is based on the mass of the data WD
03/ 010770 PCT/ GB02/03335 9 storage drive and the contact area between the
drive andtbhejeshotle ERdirthe coASa&Xappd esrwdshRtGpetiied tandstHeashardmboure .| eSS
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PCT/ US01/°48%7% de‘ésesﬂﬁ"s?rdﬁ%l (EIF vfl'at backing plate 70 is provided which
supports and nounts a termnation 71 of the flex cable 65 of FIG 3,
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transfer teshitatoon gert data transfer interface, requiring that the backing
plate have considerable structural strength, for exarrpl e, corrpri si ng a
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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 66;
“Ultem”, a polyetherimide resin from GE, and “Lexan”, a polycarbonate from
GE.
Further, the alignment, or registration, holes 55 and 56 are
35 provided in the substantially flat backing plate 70 in close proximity to

the substantially flat substrate 50 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 81 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,



t he substantially flat substrate 50 of the flex cable. The substrate 50 of
the flex cable termnation 71 is aligned with respect to the backing plate
70 at thewODiog®10f0 assenbly by use of a probe inserted thr@®@agicBwbass 80 and
81 of the termnation 71 and into holes 82 and 83, respectively, of 40 the
backi ng plate 70. Thus, the substanti aI]1°y flat substrate facing surface 50
is aligned with respect to the backing plate 70 and the alignnment or

regi stration holes 55 and 56 therein. As discussed above, WD 03/010770
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48 and 49 ;ppsit honeder&sperddeyel y at opposite ends 53 and 54 of the
cartridge shell. The external interfaces are arranged to present simlar

external interfaces when the cartridge shell is respectively in a first 30
d?¢ ecti on and Afh&PctReed aPeye. dBEE s Aefhovr st StbeEdeRnhPLo? e BhY H6% a
reverse diabeetesont whehpaTeBpedtatint heT/Ippoiobes evdeling datiatstimcagty dfi ve
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having at | east one opening 72, 75. Dual flex cables 65 and 65 extend

fromthe drive interface 52 of a data storage drive 60. A first of the
Four embodiments of the arrangement 6f the present invention are

25 illustrated in FIGS. 5-8. In each embodiment, a portable data storage
drive cartridge 40 comprises a cartridge shell 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 one 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 interface 52 around the
data storage drive 60 to the external 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



35 flex cables 65 extends fromthe data storage drive interface 52 around
the data storage drive 60 to the external interface 49 at the second end
54 of thwowmppowi7ie ends of the cartridge shell, and a se®cmaRIR/0sI3E fl ex
cables 65 extends fromthe data storage drive interface 52 initially
around the data storage drive 60, i nto an opening 72, 75, toward the
second end 54 of 40 the opposite ends of the cartrldge shell and reverses
direction within the opening and extends to the external interface 48 at
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second of the mhl ebe eabdddseS'of EXt.endSheneridagedy skibiponheingdi detaj nt er f ace

52 ar Oun@tg%edai“@vesk@rﬁgeat (i%hé/te aaﬂéb |smi@ dhendRERbII@m /Sidensd hensg howrk

mount 62, .reversing d |re%J[ ¢ at .the c{leséh.q%e 94 Qb %&esga%]r%u?&cyhgge
din xfg externa 4

drive, & exten interface Irst end

5% of théaéarsrtrorwe%rm ﬁhetherrﬁ?;dusrré?ntf'loFO FPE, SFeride 1BRTHEEE, 4% at the
sel f - contsacorell edditsa ofttheagetdidgee 668 ths wcoh@adt tie tfdpx s:laueeﬁgﬁand a

bot t om Sicdee At 1§§t1a§ﬂp\f§om e dqdikst 11&fer§$& bbexoaables a&xaextsads fromthe
drive i nterface 30 52 around thrﬁ5 dat &gﬁoxgr[t' ¥e %Ifggpﬁ ?o(ri 1om side 94
ve e

of the d&ara’s storage °HiG VB ex er na inferface second end
54 of thétchit PPHER Sldﬁwé‘*s‘efcéh%i BfatHOrpIe L%l 8-d sxterding e ForhPthe

dzd ve | ntegréaed@ HRrerface 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
initially 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 extends 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



initially around the data storage drive at the top side 91 of the data
storage drive and into the opening 72 in the shock nount 62, and reverses
35 di rectwornsiom7téhe openi ng 72, and extends back to the ewcaremiz/oB3sserface
48 at the first end 53 of the cartridge. The enbodinent 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

ext ends aheusktohiendata ot hagerthikiye, GAdathet Béconbobt anmesilde Sbles dihe data
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dad a St enagss deistR, cexdreagé.ng back to the external interface 48 at the
first 5 end 53 of the cartridge. FIG 9 illustrates an alternative

enbodi nrent of the portabl e data torage cartrid 40, wherein the
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to a pi npreshnebenring @2faceheofipex weapriesshin 15he SheeFaPhet REe sHfdlMartfRer as
t hose di smussadlustrhbed enbert.nentsitothd-k&minabidh 7F| Bstéddd iik| sigtitat 6 an
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and providing data transfer with respect to .20 tape cartridge nd
pbt t abl e TG4 §Fo$§g§a’%eafn?rru?e5g%ss tﬁ'@.sg Y ary tgg %"%r?%lrx?eélgg °th %?%%st one,
and preférébly a plurality of, data storage drives 92 for reading and/or

witing data on data storage nedia, such as the tape cartridges 10.
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cartri dge nmy be received of o
and preferably a plurality of, transfer station ports 93 for providing
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 amongst a storage shelf 95, an
input/output station 97, a transfer station port 93 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



delivered. A robot accessor 98, including a picker 99, grips and

transports a selected cartridge 10 or 40 anongst a storage shelf 95, an

i nput/ outwoto3mi@re on 97, a transfer station port 93 and/ orca/ciasssor age
drive 92. The autonmated data storage library robot accessor nay al so 35

i nclude a nedia sensor 96, which is abl¥ to identify the cartridges, such
as by neans of a | abel placed on the cartridge which is read by a bar code
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interfaces of the cartridge, e.qg. interface 48, engages the port
i P8 erface 120.TheSMAHAS, treRaierDBEEoRr RARST 810 46 RTTAFHMEER FOPPFoVi des dat a
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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 interfaces 48, 49 at each end of the cartridge reduce the time to

initially access data on the cartridge.



30 port 93. As the cartridge arrives at the data storage port, the gripper
withdraws the cartridge 40 fromthe transfer station port 110 and inserts
t he cartrwoge/nat77a he transfer station port 93 to provi de @atraBR@ssSEer
with respect to the other of the externll interfaces, e.g., interface 49,
of the data storage drive portable data storage cartridge. Thus, the 35
external interfaces 48, 49 at each end of the cartridge reduce the tine to
initially access data on the cartridge. WO 03/010770 PCT/ GB02/ 03335 14
CLAIMS 1. A portable data storage drcuexmsartri dge (40), conprising: 5 a
cartridge shell (41) having at |east two opposite ends conpri sing

respectively a first _end (53) and a. second ernal interfaces
(48, 49) 'posi t Bﬁ’étifbrlﬁs‘if‘é%t ‘?%Pérfa?e adtrlg%lcartf)ldSsz‘}to *o1'"Sai d cartridge
shell, said external interfaces arranged 10 to pr esent simlar external

i n§ erfaces whencsairddgardnel dg@1shedving saitr sqpectwos ebyodime aerfdsy s¢omphir £ €icigi on
and 1ot ated,end,0uPl ekl B (56)Ghca MebRECKONEM LN respect to said
opposite ends (53, 54) of said cartridge shell; 15 an encased,

sel f-contai ned data storage drive (60) having an interface (52), said data
storage drive srberneddintersares ¢4t rPUReSShETLd Taf@eposielY cited®Slich t hat
sai d i nt ejpbagitel EndrOSE t daAechritoiesed sBelild baidstxteandl (8priices awtaoppbsite

epgs and t% eSe;lQrgl‘?h%!Lgr %QG&QQleMeQ%eSOLhé@me QQP&SﬂdE;@ £Rds f said
cartridge ell; and 2 | ex .ca 6 nd) s en(ristto g65 of said

flex cablr§§Pe°é>%§’8]rPﬁllﬁg ffrISﬁ’f ra‘:dgf‘ g o%’%t%gd rive Tnferface (b2) around
sai d dat @lirsegragei tdr FeepeC)o soldaprrekeetiial (Tht 8tf afesisoyari€at d

second enae{b4) of said opposite ends of said cartridge shell, and a
second (65') of said 25 fl ex cabl es extending from sai d data storage drive
interface (52) initiall ound S data storag e oward said
sétond end (54 81§45 opp(ijosnlt :éneen%a 35198 carV r{écy\{ ha(\ﬁlg%g

rever si ng-ngpriace b‘i?)an%aldes%%@fldwl’@gﬁod@é(?d“‘é%ﬁ%‘?‘ A& S"’Pﬁ’t ER¥IAEI] Eg)ﬂlat sai d
first endn@53)sioiomsd ductoppasished emdserfGicestd gosaribnedgeowaiielshid 3@rdt The

portabl e é}iﬁt @‘53§t Qf asQQdC@gprEltgm@n@g aﬁli a&lwﬁ'ﬁllfro&nnsm §8chal €ha @P£RSRAsaid
sel f - cont ai ned % c’tfora 1(%21 ag At | east a first side (91) and

a second ®PREY 9 asaflur‘f%rtnc%e 57 nd™a shock mount (62) rmountin
9 g
sa? d encased, self contal ned data storage drive in said cartridge
g g
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

35 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 said 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



35 shell, said shock nount having an opening (72) adjacent at |east one of
said first side and said second side of said encased, self-contained data
st orage dwiowsjoiemeh that said second (65') of said flex ca@drasBreNsBadS
fromsaid data storage drive interface jnto said opening and reverses said
direction within said opening. 40 3. The portabl e data storage cartridge of
claim2, in which said first (65) of said flex cables extends around said
data storage drive to said WD 03/010770 PCT/ GB02/ 03335 15 external

i nterfacexdbreifersacd ati s oSiddRq0firsai siceecHrdigisteond ssae bf datd
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port abl e wdat of sedd fgesearide iggeast sasgrdppeteaf npidl dtd steraghi ¥hivesai d
engased, self-contained data storage drive conprises a magnetic disk drive

assenbly.; 10 5. The BOd able H8tayestoradags Vet LiygeedaingYe1RiRCedi g cal ai m
in which said e d data stor.agg agrlve i.nt erface

i Xegr g —I nt ea[i]c aﬁecfa gndto:srale ive compris magnetic disk
each corfirfs@qatd CFEnSPRI*MERT BoRet TRt Taces ™ néreby "Sal d ext er nal
i nterfaceyigndssardyfl ex cables both allow the transfer of data with
respect to said data storage drive and allow the provision of power to 15
Sppd cata st oragepdibife dbca ThE-R Eg@i@dg@tﬁ iﬂf@@g&t ®aeAg l41bdge 10l wany
precedi ng ¢l.aim ich said. cartr e_she urt her rises firs
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unl oadi nFosariFepdrteabrasdar anst BAWege i HErEATYSr | RFESPY 6td 18Rt er station
port, resipestfacebyansheqidsdiek cables toeh athet lthe Sransfai df fdatstwighd in said

reverse disgCld @PSsatat dhraesREGhe tdki9@ifha PRASLAL peBHSiOh ctapshesatdri dge
shell. 7. e%#ort@bl e %algt a storage cartri dge of any preceding claim in
whi ch 25738 G 8xternal “AY®rfaces are substantially identical, such that,

in one said direction with respect to said opposite ends, said external
interface. at mhai pbritbbxd derd sitsrapuphaablege tod anyporécadaherdlate, ianehigbon
rotat i Ng s34l &rﬁ?—f&d‘ei gﬂ.ﬂ.leﬂgﬁt‘ﬂgr eEhp W 43 EBSReeds,t 89S ahd 2RPASI (s8, eduds,
IS?]'![ gr f g‘)ééseelizg aclf 'lg‘;[lﬁl;lfgas%eotgt fosra&ga 1%805(}1 gHPoa'd%ng? %HE?J& ep%pcl:gbfeodét:aa! gtcprc%lrgte 30
20 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.

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.



