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on tape drive performance in an automated library is the time needed to mount the cartridge and
access a particular location in the cartridge storage. These factors substantially negatively
impact I/O performance with respect to the tape cartridges in the library.

For these reasons, there is a need for an automated library of storage cartridges that provides

25 improved performance with respect to accessing the storage cartridges.

DISCLOSURE OF THE INVENTION
Provided is a method, system, and storage library for storing data. A data storage cartridge
includes a data storage device and the data storage device includes a storage medium and a
30 power supply. A transfer station includes an interface capable of mating with the data storage
cartridge to perform data transfer operations with respect to the storage medium in the data
storage device. A gripper assembly includes an interface capable of engaging the data storage

cartridge and supplying power to the data storage device power supply. The gripper assembly
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BRIEF DESCRIPTION OF DRAWINGS

Referring now to the drawings in which like reference numbers represent corresponding parts
25 throughout:

FIG. 1 is an isometric view of a prior art magnetic tape cartridge and leader block
interlocked with a prior art leader block threading pin;

| FIG.2isa diagrammatic illustration of a prior art magnetic tape drive employing a prior |
art Jeader block threading pin;

30 - FIG. 3 is an isometric view of a portable data storage cartridge containing a data storage
device in accordance with the present invention; |

FIG. 4 is an exploded view of an example of a portable data storage cartridge of FIG. 3
containing an encased magnetic data storage drive;

FIG. 5 is a plan view of the portable data storage cartridge of FIG, 4;

2



cont ai ning an encased magnetic data storage drive; FIG 5 is a plan view of
the portable data storage cartridge of FIG 4; 2 WO 02/089131 15 Nov 15 NOV 2005,

2005, ,, PCT%%&@%B FIG 6 is a plan view illustration ?ﬁ&%ll/gﬂﬁégabl e

of the porta ata storage cartridge of FIG 4; FIGS. 7A
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transfer with r}gfq;: ct to the portable data storage cartridge of FIG 3 and
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tape cartr FH9e fiistfatie t}{]c;ﬂe;(%aﬁkgflqﬁ gts an alternative isonetric view of
of FIG 11,
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cartridge of FIHG.30iFaGsomatsic aies df3B amomated dataisewagelibugy fatsiing, of an

ti | a t |ate . of t t f tag] f FIG 12
For dot a0t HEEoMRN b Yl u3R oRhBh S esnida ibf Bileed P dgud apratin & 3
and t he t apgsa stardge caegidges of FIG. 31; 20 FIG 14 is a plan view illustration of

an exanpl e of a@IéCI? mount i ngt sepsors for sensing the optical sources of
FI.GS. 13A and 18¥" TEisen ijemetde xiew of giisnsfprstatiop fmreyifiag dat tandonpite mspest
menber, 1 eforh€PEeabR! Bl LstoBPPPRHdge BEMRE i fielslation
of FIG 11, FIG 161s & pran viewill 03 oty Sl e B0 Bl IBLE RS
transfer s€atridgeopFIG-Bdron a tapesarkidge ofFIG.4; a cross section illustration of

com exES o e ot ShSAEIAPLS  OR o RS S T RS bk
an el ect r oprtbleclath sarhge geridgS)FIgash of the transfer station of FIG 11
Ut avey |1 uotTEi 3 760 |ORET PRGNS RHTT Gk B ppkekouE oYk aeh Lpglate
of the transfer station of FIG. 12 for detecting, respectively, the portable data storage cartridge of
FIG. 3 and the tape cartridge of FIG. 1;
20 FIG. 14 is a plan view illustration of an example of a PCB mounting sensors for sensing
the optical sources of FIGS. 13A and 13B;
FIG. 15 is an isometric illustration of a compression member, reference plate, support
member and clamps of the transfer station of FIG. 11; '
FIG. 16 is a plan view illustration of a flex cable of the transfer station of FIG. 11;
25 FIG. 17 is a cross section illustration of compression member, reference plate, support
member and clamps of FIG. 15, with the flex cable of FIG. 16;
FIG. 18 is a circuit diagram illustrating an electrostatic discharge (ESD) path of the
transfer station of FIG. 11 and of a portable data storage cartridge of FIG. 3;
FIG. 19 is a side view cut away illustration of the transfer station of FIG. 11 illustrating
30 the loading mechanism in an unloaded position;
FIG. 20 is a cut away illustration of the transfer station of FIG. 11 and of a portable data
étorage cartridge of FIG. 3 with the loaciing mechanism in an unloaded position;
FIG. 21 is a side view cut away illustration of the transfer station of FIG, 11 illustrating
the loading mechanism in a loaded position;
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Automated Library Including Hard Di sk Drive Storage Cartridges Referring to

FIGS. 1 and52, prior artBEﬂFM@]@F@QQ?&ﬂRﬁN@ HRETNRERATDY COMPrise a
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Automated Library Including Hard Disk Drive Storage Cartridges

Referring to FIGS. 1 and 2, 'prior art data storage cartridges 10 typically comprise a data
storage media, such as magnetic tape, which are inserted into a separate prior art data storage
drive 12 S0 that the data may be read and/or written on the data storage media.

25  The cartridge 10 must be have an opening or be openable so that the media can be inserted
into the data storage drive. In the case of a single reel magnetic tape cartridge, the tape has a
leader block 14 which is engaged by a threading pin 15, and then threaded into the data storage
drive 12. The leader block 14 recesses and nests in an opening 17. of the cartridge, which, in the
case of an International Business Maehjnes Corporation (TM) (“IBM") 3480/3490 type

30 magnetic tape cartridge, is in one corner of the cartridge. The leader block is connected to a
leader of the magnetic tape which is stored on a reel within the cartridge. The leader block has a
hole 19 thelethrough into which the threading pin 15 is inserted. A shaft 20 of the threading pin
is inserted into the hole and either the cartridge is lowered or the threading pin is raised so that a

shaped cavity of the leader block 14 interlocks with an enlarged portion 21 of the threading pin.
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case of an International Business Machines Corporation (TM ("IBM)
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e e gyt s LRl S Sl o BT s DR
cartridge. datas@ragatcmm@ 42dromddhpEnmtr&1gbyAlt&ﬂ1aﬁmw¢e additi®lafg Kdntpag@y t 1 On 43
may be c |de f the data storage cartridge 40. In
angt her bgsglec tng g % g%%ﬁd?(i P4 ‘?@Oislf?csé‘iee‘?f t'%&daéag%?léée %ﬂﬂ{dg@"@ okt i on
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engagenent of ap cdartrl d)g a tape drive of ,
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data stgkage, | hhf 35 ysn)ﬁmlr(\tlg eSS, 45%¢ rt]a%e %al% <Fgedl% J FIG. 1, is provided to interlock with

a holder in a storage shelf of an automated data storage library which tends to hold the data
storage cartridge in position in the shelf.
As will be discussed, the cartridge shell 41 mounts a data handling agent, such as a data
storage device, therein. Also as will be discussed, an external data transfer interface 48 is
30 provided, incorporating a substantially flat substrate 50, havihg substantially flat electrical
contacts 51 on a facing surface of the substrate. The electrical contacts 51 are coupled to the

data handling agent, and are arranged to match electrical contacts of a transfer station, when in é
face-to-face relationship.
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i1 ustrat e 15he2.bpietsBanc RRhht @asﬁ ?%o?ﬂ%%ha B Bita stgééeqfe gﬁ%@%‘%ﬁ Q&)Hnt 62

is arranged t th a storage device | ?IPOI’T'I

%Adnsur e t hat
and isol at ed FRIEkT MP%?DUHBE?P&WI%POWW%@C ortrid e shell @lathe datzd@mEhel | or

the data tranﬁlfdi’face48nR€fefrﬂ@Qddlﬁenaﬂ keFIG. 8.9 RADitid BN HotiGesk a f'eX
cabl e 65 both provides the electri gal contacts 51 anaﬁ?r%teeslr:l:l:e(c)é?teﬁgig?l

data storage é\ﬁCEQ? Anintereannsgs dhetlaia stpsteg devicgriad e extpmeldriadeand@ interfiop H&,
al so i sol at i nghitediadsniatiag meﬂfahlaﬂtcoﬁt@ctt\baezecritH@dM@ag%td@ﬁ@éJﬁtdQﬁeVdaﬁﬁdgE@ﬁiellt he
cartridge 561%4 120 4 t hereb {her 1nsg([e cg the full separation and
nechanical “i s6 étef%% e IWEHH%%%@ KPYgion aplippbanical H‘Bllﬁtl%t’s"ftﬁl‘feda@rfi@a%éd
magneti ¢ di skdedrqevsacm ﬂembbayecﬁﬁagnfeﬁ@cﬂmt ditve GREmBLY 60 Eron e Lardid esﬁéllftf'eAs the
result, the d{’éﬁ\ﬁt &%agtgge de ice.is t? ct ed fro rou hand1g I'S

able to withstand t dfep evmﬁ IS gFotp 5%{? for]?}bllbaé gan S?B]Ga%&{tﬂ& tlﬁe
cartridge sucdroppiagofitte camldgarrdlnasplercemgh ithe, car@idgh &rch tHabit GUGhdleCioh g efter 2
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25 Referring additionally to FIGS. 7A 7B 8 and 9, a substantially flat backing plate 70 is

provided which supports and mounts a termination 71 of the flex cable 65, forming the external

data transfer interface 48. The backing plate 70 and flex cable termination 71 snap into slots 73
and 74 in the cartridge shell 41 for mechanical support. The backing plate 70 thus supports and
positions the facing surface 50 of the flex cable 65 to form the external data transfer interface.
30 FIG. 9 also illustrates the top half 72 of the shock mount 62 and the top half 75 of the cartridge
shell 41, ‘
The flex cable 65 comprises a plurality of lands coupled to the flat electrical contacts 51 of the
fac'ing surface 50 at the termination 71, and are coupled to the data storage device, such as

encased magnetic data storage drive 60.



provi ded which supports and nounts a termnation 71 of the flex cabl e 65

formng the external data transfer interface 48. The backing plate ﬂ 005
flex cable tgra N 71 snap into slots 73 and 74 in the cartrld e S

41 for mechanical stpport. The backing plate 70 thus suppor @S 81’4
positions t h@hé alea:tngalsunlhac 81 60hefubishatill yefkat Seatrate @&dg%uff%emd Jb?nﬁf&& @?l‘&al
data transfer E%’? FIG 9 also illustrates the top h 72 0

shock moun® %SZ Yo W&FFOPZ@YB?dStOHéNIE%QWP]G@éad&:fﬁtﬁllqn ba;[ner, smb a$ | ex

cabl e 65 caagel, §&§T§peq|1 gbRphdsh &Ed &ggﬁ%ﬁfﬁ% | ahidy Dol Q'ﬁmya%plg gﬁ béc%ness

contacts 51 of the "facing sur ace e termnation
coupl ed t o8&tdater thanataptadade anlexdngde, tbmﬂntcka&s ofthe gokdhadPig Rebstantigidy HGhREGge
SOL/ 49515 The el ectri cal

cont act s 5 PeUR- A SStE Py AP i Rdbe 300 e of ok guiGadioslssonems 4 se

gol d  pads syl mbeﬁtelrsahicyo ORI &)ﬁsﬁ%@eédeﬁﬁﬁ@ Qfmawah e iﬁlslgésqg a
di ffusion barr ni.ckel , and Type gol d pads pl at on the

di f f usi on B%Rsﬁeé?d “Stﬂ}@ar h i "Elw diffusion bareier i are&:rnbdy pleirddsa tlgcrkmassegreamrahan 50

st andar d. ) ially

100 micro ?q?ﬁg%%éw@ d%?&&g%(ﬂ L ogégé}gfj RQES qﬁ%rddg??c?%é' t ?Ste BIIB l}er‘?ﬁt’ of

about 8 m aideamprisesa dsflrrcdraeilodelﬂ@yd Breféablyaihb gold@bdblﬁre éléctfﬂlﬁtidally pl&'ﬂﬂs I's
consi dered "standard"

'(I:'ﬁQSId?fe ? Usi onqﬁ‘g ? @PS‘ 03&3@5)0#%%%%1 %@{%ﬁ%kﬁ% PhaNiE Slatgubsirzie facingn 50

m cro i nchesfacdyp@ptide ﬂ@ig@te@@@’rﬁa@d @s MIBBe dishRdcped to as "hard gol d” by
t hose of Skl‘%“h in the art, and conprises a defined set of alloys.

Pref erably, szater byaths cg),s%se@ql@bqhomny@ F&G| 1By th@lbacl@ng pla@ 7Pus tnttbe germtal| east
f th | i
ones of thgyrl FGhr Icl?éanlc%lh%?foﬁt gcé—ugﬁ 74 ngnlp Hﬂgtax?c\%c% f} égéhegﬁ gget rate

facing surface congrl se el ongat cont
i | | ustr at ermpinatioe’ Lrapé o r@@pmlomm Wdnizh prmlﬁ'ds@truciﬁal dkegthaelsiwig bEld@sE@ssZcQ i's

in the g ortion 77 supportlng and
poSi ti onfgglg?]%ta Sﬁ%geé;g tE}?%e 4df gP ﬁn%l‘?dolﬁ oﬁe tr?ﬁ? ! éta %WI@B? Bybissteddonni ch
provi des stonsiderabhd fofcefie b girdttioMsormal ko 16 FALHRGUEIRE0, ﬁe‘éehhﬁplé%érb g?
cartridge 40, n |l oaded into the transfer station, be su ted’to

consi der abP& gt ‘gé PRy WADIRE FQuEact With thsrtransfer 6at!qlﬂélafaei€ﬁnﬁ’fgr Eltﬁrfaa@ee@m;mg‘ that
|
exanpl e, oyebad@n PRI Ave cc;n@id&fafﬂ@@{ru#tmpal :RR:H Ul r e ?Lﬂ%@%{)l&l %5%131 %abd? at e

transfer station data transfer 1 nterface,
have consiklastigbsushgs manefaetated by Rybngt halleﬂO‘Ultan’élmakte: conprising a hard

dur abl ey pl 3gLih&n ctu ed UI | astic. 20
| n anot her aspectels‘1 ﬁ&t Eﬂ?l J&%Hrr}é I?t b JF%% ?Ggwg?srggr‘?ngﬁgla@@rg‘g are
provi ded i wbsthmlallstﬂm baukiriggildty 76 in&ﬂod&@%@nmgy P taé abethd]lyQiat@S&sﬁét@)Sb mrhy to
t he subst E%t%ite §0 h% ﬂsub%ﬁ rate strate 50 of the flex cable
ternination §A&Y© ettﬁ”?@g%bp ‘Fﬁl%nﬁ WIRIRSPRY (Dihgtbacking platetT9et 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 the backing plate 70. Thus, the substantially flat substrate
25 facing surface 50 is aligned with respect to the backing plate 70 and the alignment or registration
holes 55 and 56 therein. The alignment holes are arranged for mating with corresponding
transfer station alignment pins to register the external data transfer interface 48 with respect to
the transfer station.
The flex cable 65, in addition to coupling with the data handling agent, or data storage device,
30 to provide data transfer with the contacted transfer station, is coupled to a power element of the
data handling agent to provide power from the transfer station to the power element,
In another aspect, when registered and aligned with the transfer station, the backing plate 70 is
in contact with the alignment pins at holes 55 and/or 56. The backing plate 70 comprises a

semiconductive plastic material havin g electrical resistivity. In one example, the material has
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time of assenbly by use of a probe inserted through holes 80 and 81 of the
termnation 71 and into holes 82 and 83, respectively, of the backi 89\-}
plate 70. Thus q) }#g)ﬁt antially flat substrate 25 facing surface 5 §0V2005
aligned wth respec? 0 the backing plate 70 and the ali gnmeXCTHF01/49515
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mating with cor {aesp%g n]?ﬁr
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conpri sing Wleelecmcaﬂibﬁamded\mlwulhwCbacmsed plate, preferably in front of the

"I" beam and a.carbon filled

seri conduct] vewrr;ié@ 1b%sé£th%r£%{)}hat% &% Ftﬁrageg%‘?%ﬁb quls {oife. fpasparting, pud

conpri se a 209Btevdibpents irms@dwpbreymt o capetatridgasdh oABIG g aacvpddaalb bifa &tbage t he

LNP Cor por at i Qfstridded The backi.n

electrically cou% gge;"diu% %dﬁmgj ggl%egfﬂ ghtr%%%ogn%s g\ﬁ least g ?’é@&ﬁ’?rgﬂy? a}’ﬁﬁl“%’f Spta

flex cabl e 65,stqregedriysSdder reddineaad/or viieaby oh datmstmggamedm etdhak th@&atpat ic

di scharge pst heafts iheadiia | at e

t hrough the el ec%ﬁ cal | seﬁll%g%glggf}?%ﬁpﬁ%tsgﬁff}gr&} ?éil b? ? 6fns of

the transfer JPIHEPISHURIH3Lor Ripwding dateiransler wihtespeotge dmrdetedtpragmavmhgesb@

di scussed. Fl GotHflet ééb?ﬁrﬁ 99 add) rary, 90

storing, tran 0orterilb 1 Eés rgw thé%tgﬁ%% taﬁg& 'zdr%m?‘?%d%“ ?—,gt‘f%he? s?ipe

cartridges 10 Vﬁf Caiméﬁfa npﬁdrbpa'@rﬁé Hdwaregqt@irza@eer @ aray be stgméraddbnﬁi/ FIG 3.

The library 9@roggmpititfastoride sha@dg! AAPReal dSALELE AR r@é éxﬁrt gJa'j'{ e ag%sem Jata
iR

storage dri ¥es 92. fo and/of witing data o

rea
such as th e2 ApE° TB“t}(’?H?PP‘rﬁtad‘Qg%Wl% which g F%ftr@a%\mmybe reeivet] phdedivgred; gpbitses  at

| east one, andcqessef €8, &bluylmgatghplﬁeabQ teYipdnd tradsh SRS sBlectsd A
providing data tra ect lpo Dt hg S(%at a ste%ra e 1C%Eflt0?>?4ggée}£on58a

s
Both the tape CaFf QL Jgésa“i'ép“ ﬂ‘btp‘g)t Qign{ /a2 Engtengation 98 epd/ergalstasrage drivet9r ed
in storage shéhvsgoxﬁ&d dail'akw)rmrlibmroBaratdetsdgﬁsy ARYind18de S8 dedshy . The

ted th hout th t .
Shel vee. “a ty b o T A STl fPRE wengr AP oS ensempra s

25 such as a smart card or RF (radio frequency) reader, or othcr similar type of system, which is

able to identify the cartridge, such as by means of its volume serial number, or VOLSER, As
_ one example, the VOLSER may comprise 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,
30  FIGS, 11-22 illustrate an embodiment of a transfer station 100 and various components. The
transfer station may be employed on a stand-alone basis, or may comprise a transfer station 93
of the automated data storage library 90 of FIG. 10.
In one aspect, referring to FIGS. 11-14, the transfer station 100 is arranged to provide data
transfer with respect to portable data storage cartridges 40 of FIG. 3, where the portable data

8



20 nore input/output stations 97 at which a cartridge may be received or
delivered. A robot accessor 98, including a gripper 99, grips and 15
transports a“gf‘gz?&;ﬁg cartridge 10 or 40 anongst a storage_shelf 95 ¥V 2005
i nput / out put TSt atton 97, a transfer station 93 and/or a dat ACSUSP4S™Sdr i ve

92. The astbmgatatidiahas geheraligan bithii@rdimemsivabl fARE ERER of Ftpe@bBAddenol dfgeca
96 M rise a | abel reader, such as

di 96. h [ 7
T T Nt
(radio fregy %ﬂgé@):m'éﬂtadiearthreﬁdiné’kfh.e gAlﬁdya‘EE‘ diRlssby ?&)ivg,fthégfﬁa%m da‘f‘@étgx{agén ?Jargr%iggla eor

to identify the cartri'dge, such a means o ts volune seri

VOLSER. As40 eprapuises aploeking hertivigisBeiRasthy blockipg partomd?, alf e cptteidgashel 41 he -
cartri nge ngﬁh &')s read by a bar code reader. As another exanple, the
VOLSER nay " be ith"H88%rded in an RF chip in the cartridge which is read by

an RF recei VBffe tradffef4thton 100 cémptidel H¥édefief 1 @Y YoLFRAMNERR pRhabR dafadBsth &
station 100 and various conponents. The transfer station may be enpl oyed

on a stand®¥itilge Bhesastridge manbe reepived manuglly, qx sy de reneiver Sionoihe refot adpessor
aut onmat ed i . Lhg to
G 1 1B bR Bora sRERE SRy 00116, 160 nhf WORECABPE ol AT (0.,
W t h respeeartridge paderd BICE.) dwis knewn taifpeseodskitliinifesrtd0 of FI G 3, where the

t abl ¢, dat.a .8 MO 02/ 0891 5 NOV. 2005 _PCT/ USO1/ 49515 st trid
has gend? at IGPSEAL YRRt P o108 A oRaFec ) pRgevss 7 sk 103 G 23 B 109 s her o
FIG 1 hawim@ratatiesdSdnsdtk 00Kand¥S 63k SRuaRaToPdpYRed éift@it'b@é’t‘égPCBb PeKfor

conprises a hole 19 therethrough for engagenent by a threading pin. Al so
as di scuss¥aSEBHiFoptica] sopenstiQBiand 4, sespechivelye Thapnticabiperces 80T andptdbses a
bl ocki ng Folr M ; i t;i LI shel |
21,5 whi che ifs%%ﬁqi{ﬂ&“‘eig o 37 irtiifed ¥Rtk S@?&&%‘%@%Bﬁ@lﬁ%ﬁ%&gh@ﬁrlstef{‘?%‘?s\g}@r 103
for recei vitagidinge joorsedbéam discctedsoward giee regpaetiveisegper 1 Thandcldi6t whidh erafayblpe

recei ve received fromthe robot accessor of the
aut omat felsd gaékalsé%{rgfag%deah?ilx%sg?sy?rSQO of FIG 10, or may be received froman
aut omat ed  cpticel sdgee ll0fater cofB§iohdiag sérBoK GV loBatbd\Rae a BdceRAnd dloti120bPfear t -

10 Optical, sources 105 06 are nounted at openi ngs, 107 and 108 of a top
pl ate 109 GRS, &tation ’QFPS%S}‘ é‘F&? ‘64eﬂe 1smsetsds Thys anthg cariirleg, wheeritisa tens a
printed cidaetidge bO8f HpdrBER)athkboriR caRBOS MYkl i

106, respectivg?y. Tzﬁ% optigal gog&rlcges.ﬁ%oé@g%%qg?g%%I%traé?%?gﬁosag’é%g??{ég an
i nfrared sBasensor Kljdstests thaha capidgpts being insauted énto thisiredsivies 103 cStepsdl 21 and 122

o 0% 020, e SRR RESHL L RELSORLINPIE A ARERE RuaEBEh o5yl
and cor r esfullfidécatyed ensthe tiddBeratationocat ed near a receiving slot 120 of the
Optical source 106 is located at, and directed toward the location of the leader block hole 19
of a tape cartridge 10 and the location of the blocking portion 42 of a portable data storage
cartridge 40 when a cartridge is at the end of travel in the receiver. The corresponding sensor
25 116 is positioned at the location of the leader block hole and blocking portion at the opposite
side of the cartridge from the optical source 116. The sensor 116 may be enabled by the sensor
115, and senses the blockage of the optical source 106 by a cartridge shell blocking portion,
thereby identifying the differentiated identification of the data storage cartridge, and indicating
the presence of the portable data storage cartridge 40 at the end of travel in the receiver 103.
30 Sensor 116 will therefore enable the transfer station to load the portable data storage cartridge
40. If the beam is not blocked, such that sensor 116 continues to detect the beam from the
optical source 106, either the cartridge has not been fuily inserted into the receiver 103, or the
cartridge is a tape cartridge 10, and the beam is received through the leader block hole 19. In

this situation, there is an error, and the transfer station will not proceed.
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transfer station into which the cartridge is inserted. Thus, as the .
cartridge, whether it is a tape cartridge 10 or a portable data storag? Va0 |
cartridge 40, the cartridge interrupts the beam such that the sensor 1%0 05
detects that a cHPOMHYE is being inserted into the receiver rt@8soBoaps 121

and 122 20 are ' At ' nd conprise -
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cartridge 40 at,.the end of éﬁrﬁave;l in the receiver Sensor 6 Wil
Sl 13 prRg AR

103. 3 ,
therefore enabldh PMAIFEASE TRlLEY Qf pubstansishy Hnielectiat! sonecty Hoen a
cartridge 40.subftardtiaky fiedavingSuile 50 tHRRKE the stbiGhite libdhte® BN abld QrBi@Ed donues
to detect the bearaPin ffrbomthe qolglti C%!E source 106, either the cartridge has
not been ful | yPHEEH OGS FPEA854 P 1Peki ver 103, or the cartridge is a tape
cartridge 10, afmte ddietrhefRminteifateB0ichRsisbd ik michS chrBReiibn BLAGHK 1990 &k | N
this situation t.erﬁgﬁitsr\lf%? error, and the transfer: station wll not

proceed. 9 15 PP eSer USGs pRroradby aneferesce pitie i3 ood by

those of skil |Préferablypth@cdmpressien SembRisteMOnELH tHdRferehQbpla $54C Ak @&gﬁ&@i g
e.rev urce |l ocated on the PCB 11 an

sensor 115, 5116? nay. be.r rsed, %_pe qu . > )
sensor on t e 435" lﬁP%st“éonigg.ariﬂrﬁ age 13507 g matshine S5 epitiged flpdle substraie 136, | n
the art, alterwhith prefelabiyabinpiises & rRirsinstediof Hext dalle 1@@&1&1}@&&&5&&;&%&%&@1&

may al so be e £ Qr nt. e sources sensors. Referring to -
FIGS. 11 and %Eés%yi{,%q?%Raa‘f‘r?%nﬁsﬁaé‘ﬁ‘a‘g%ﬁg@?"f“"é -%fgﬁgt83?gﬂgq §Fm$ frfacer Wodhereof) the ¢ he
transfer st at ietpatrit@i®ontgets 14 Iustanget edmétclr therpértab cattlidpe oot tahdeals1dakR in o

transfer interdace . rtahl.e data storage cartridge 40, of FIGS.
3-9. The tr ans%%ﬁggkgfe?%ﬁh% rllr%g }eoggcé%% ﬁfmpf%sﬁlgﬁf%%gvs %%%@@P@Fﬁm element
el ectrical #boup? rredacigtand ireepacttwithghd lagr sodace 11BSgechabd: erenatividlal @nipiansh er
interface, "~ Wj&hhe&a8PLS hayi a plurality o
substantially Traeel egt"?iggg% °‘§‘gﬁf%§?°§‘%%"%q’8‘ﬂg }a/‘{d%d“élueg%‘:ﬁ%?i‘ff’%fgﬁty{"flr at facing
surface 50 t her &gfcomprpssientiernenai iganenabylof the typp destritioll & 6.4 Raeintiglg904234;

capabl e of beisngogpgazed 7y opsbPepgr . The data transfer interface 130
conprises an el astoneric _conpression elenment 132 having a plurality of

prot rudi ng conpfb%as eies REikp Bptslestigal somiprty 1A @f By matchingsirenitized fiéxilile subluate

Pr ef er abl y, 25t hes 6OMERIE8E 1 99) afd @FBIRbndi SHEEBIhEft tRoHDE JBlE 58 IERLP! AL e 134,
The conpression . ) .
substantially flat substrate facing surface 50 of the flex cable 65 of FIG. 6, comprise elongated

t he

contacts, the contacts 141 each registering with two adjacent individual compression members
133 of the elastomeric compression element 132. In this manner, the elongated contacts have
matching contact surfaces which are at least twice as great in surface area as a single contact of .
30 the size of a single compression member.

As with respect to the electrical contacts 51 of flex cable 65 of FIG. 6, the electrical contacts
141 of the substantially flat substrate facing surface 140 comprise gold pads, and preferably
comprise copper pads on which are plated a diffusion barrier, such as nickel, and Type I1, or
“hard” gold pads plated on the diffusion barrier, but which are plated to a thickness greater than
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15 elenment is positioned at a rear surface 135 of a matching circuitized
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the termindt Uphied CRATPLE elappUGP Balds thedles critgatitaib 164, and daﬂmﬂﬁaﬂlolds the
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mat chi ng clorigsué fiomate élb@amiccompression element 132 without an immediate change in
direction and subsequently form the gradual curve 160, 161 in a direction normal to the facing
25 surface 140, allows the substrate to move freely in the normal direction without pulling in the
lateral direction, This creates a non-wiping contact between the electrical contacts 51 of the
portable cartridge substrate 50 of FIG. 3 and the electrical contacts 141 of the matching

circuitized flexible substrate 136, thereby forming a releasable, repeatable electrical connection
therebetween.

30 In another aspect, referring additionally to FIG. 19, the transfer station 100 additionally
comprises alignment pins 165 and 166 for mating with respective registration holes 55 and 56 of
the portable data storage cartridge 40 of FIG. 3 to register the external data transfer interface 48
with the station data transfer interface 130, Both alignment pins are aligned substantially normal

to the facing surface 140 of the matching circuitized flexible substrate 136, and are tapered at the
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aspect, referri Hyanather sspematfeying v FEGAT, 19 faclnlgeuxfzrcamcﬂ]‘cﬁ&he&haﬁéﬂx@h&@i@zed
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cartridge 40 dhe fnomnal3fars ortbegonal ér sreviey, exbieinial debtstdapdsitian of &l fidManfage 48
with the stgtip, data transfer interface 130. Both alignnment pins are

aligned substantially normal to the facing surface 140 of the matching
circuitized fl eliasptienaspest. ped additiadly sefetriag RIGp]ESt ehknatgidtied 4 AEAL12ARANL 1

15 NOV 2005 WgaQsté 167 and re ctl vel to

a rounded poi ntel i n&?%é&é?recﬂtj éi té?@%’ﬁe O%r aSt%rﬁgetcraT][B‘ggé‘mé’g Srét"*@d%(? to

orient the port Styfast widh the pligamenipinstl 65 ans léﬁcdt rggladtuai lhqlreslsataed/ad 6y maldisgasssde

portabl e car Tabb\figt‘he AR kL0240 tlps: ﬁﬂfeg{gps’&gn&'hoﬁk‘% deﬁg X} bl
UI Ni

Substrate g revent tol erance et ween ﬁ%l ns and
t he respect v@o? "gﬂotgtﬂ}ea?ﬁaéﬁraﬁ%fieé’sce SHFh rmasactioghta stomEe ﬂme50m}aﬁ@nabﬂlmld 85

cyl i ndri cal | _bheeSaretas 1t teRsnRRlb b aBeLEALAN d0hfeohe a0 o - 2
slightly | essegr exanp lﬁ

di aneter 5% | 6¥8 Sﬁof?ﬁggffvﬁ"ﬁtto e bzlch’élb Pl@&‘g"i“% fbrf%h B8 e’ﬁeﬁle‘rﬂly mmm@mptlvalmayamlauot

pin 166 is i nslteeladnraemnms rmmdtapmmgeéd:mﬁ shize f is WAHHRTP R able Rh nown
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but of the sane and, g SuchcomRHTes pnglestrpgiatis sagcein thmﬂp@et gbt e
data storagé elagrmendlgns 1166 ahds1 goracep@fidugtive and coupled to a ground path 169, via support

member 170, thereby forming an electrostatic discharge path from the registration holes 55 and
56 of the portable data storage cartridge 40 to the ground path 169,

‘Referring to FIGS. 12 and 19-22, a loader of the transfer station 100 is illustrated which loads
the portable data storage cartridge, exerting a force normal to the facing surface 140 of thé flex
30 cable 138 of FIG. 17. FIGS. 19 and 20 illustrate a cartridge 40 at the end of travel in the
receiver 103 at the stops (only stop 122 is shown), and before the cartridge is loaded. FIGS. 12,
21 and 22 illustrate a cartridge that has been loaded. FIG. 22 also illustrates the flex cable 138
as arranged to loop over and outside the mechanism of the transfer station 100 to the PCB 118,

thereby both allowing ease of assembly and of replacement of both the PCB and the flex cable.
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10 registered in the vertical direction at both ends by the alignnment pins
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holes 55 and 56 of the portable data storage cartridge 40 to the ground
path 169. ReP&eR thegeseiver|lsis in thed merﬂ.@ozmon@pwmm&mm opéning 128rg thertramiiat i on

100 is ill AS1R e cartri
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in the receiver t the onl and before the
cartri dglg “P%‘E{afe tﬁeﬁgverségp%&‘g eé%ggﬂﬁx’éwjiﬁfqedodv%@ﬁl?q ldgdhehat has
been | oadeengalgelﬁen@zn 20051 alsh buldd bSOt lafemts %GR hIR rddByerd83 2T Hig Qﬁl&ﬂs 40

| oop over and outside the nechani sm of the transfer station 100 to e PCB
118, t her 8BYPH0EatR sPragaraitidga tabegnsegad Bitihy resaivenf repl acenent of both the

PCB and the fh&yadeal e%ablégb%ﬁlewo?%%f Iy 1912@9%% %]dlf ggye?%%t ggr]ﬁ% | &

| oadi ng mechanismis initia at an "insert” position W
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receiver 103, towards the rear of the transfer station. As the receiver 103 is pulled toward the

25 rear of the transfer station, slot 195 elevates guide 192 up, toward the receiver 103, such that
engagement pin 200 is elevated into the receiver 103, where it engages the portable cartridge 40
of FIG. 3 at notches 58 and 59. As the receiver continues to be pulled forward, the engagement
pins 200 exert a force on the portable cartridge 40 normal to the facing surface 140 of the
matching circuitized flexible substrate 136. First, the alignment pins 165 and 166 engage

30 corresponding holes 55 and 56 of the cartridge to orient the portable cartridge substrate and
gradually laterally align the portable cartridge substrate and the matching circuitized flexible
substrate 136, registering the cartridge substrate electrical contacts 51 in face-to-face relation
with the matching circuitized flexible substrate electrical contacts 141. Then the alignment pins

exert the normal force on the portable cartridge and cause the portable cartridge substrate 50
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the transfer station. As is understood by those of skill in the art, the
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down, out of5 tiegeatablesldeical @bnrkdion KiREDbtvREn, 103. This allows a portable data

storage cartrid%% to be ir]ls rted into the receiver. The | oader is enabled
by the sensor 1716 BEX3ERE, the Jorcegencrpied bsthejjogder gap epransise af leastidthgramhy pes t he

di fferenti at eceobfhestibi ineiiber, g6r :btat foema 268 SR B0 16 BEddal 919@ c&rﬂﬂgg %@& ng the
20 At the end

presence of the portable 20 data storage cartridge travel
in the recei vePmpersses thecompipssion elementasiapih efabavt QPR inddes. th laging deeatidze thh

gear train 18lnbter [80kaths TR BR0RNAY tc%ﬂ:tjeg S{)?Sfapgl tgggfr%inisgjﬁhq tﬁe%%ggﬁtqtg%F rear,

of the transfer station 100. Arm 182 rowar ear
of the trandk dpcketl i pastsion (Rivreypnt gnirlvestenttelpas@er the carteidasi e mbes relased thcher ef or e

the receiver _cl\ﬁﬁd%e][t@\/[\@tﬁtﬂt% bhdR&vESRhtend AR towa ﬂe?lron?(gs;%éiipggg% @ﬁ%ﬁﬁ:}ha%gfrzro t 195

receiver 103 is pulled toward the 25 rear of the tran
el evates gui detafign. up, toward the receiver 103, such that engagenent pin

200 is el evat edRefRbrthghtBICE @S RIMVRY 1ivkDB2 aM1RB Grel p?Aosv?c’{éﬁ e ec‘fé&?oﬂ% Jbﬁ'&:lrgsion

cartridge 40 f FIG 3 at notches 58 and 59. e recelver continues to
be pul l ed for nt }32do Um Hh sprapressiopiohhe pgropresgien membere pcthe mator h89 fFG.dBI e
cartridge 46 newa@Bhmi mz&&ﬁefoﬁ&‘éd%si%ﬂf ace 140 of the matching circuitized
flexible substrate 136. First, the alignnment pins 165 and 166 engage 30
correspondi ng hB a@8themaspeqh adsiggionpllyrpfarring tq FiGe 3 the gxtompkdata traneferjotetfadel48 of -
cartridge subshdpirabiagla stea@ddatides 4bah sddddnYo &ul i rd.doe
substrate and dt h%hanat fcih_i,ng Ci rcuig\téi zed flexibl ebm{s%u%gﬁlg?%é%E@g%gé%t’s({reri ng
the cartri dge “ABBET48S £&7E! Weh 45imRagnetic Gate slotege driveion, tp aroxide dath sewsfar aiithtlicon

vviht h t Ee rrFt C lebutected transfbitstaziedl100l, exipp® aPuWertiradife iRkt hipld 6 PSRGE fhofkd 1-
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AR PR CT TN ik R N T
PCTI US01/ 4951 Srofretheltripafek statign j0@toeheffdlvet dlere@tipr ess the el ast omeric
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the electric albetygert tuotof the tlegfical bantaos 15t apdllowoarificaticlge eteatpisilrcaitect bétwaddnd he
ot oL P ek by B 005 GG Bl B2 A
t her ebet weén, cable, or at the data storage device. If the data storage device is an “off the shelf” device, which
‘ is preferable, the modification of the flex cable to provide the closed loop 215 is more
appropriate,
The data transfer interface 130 of the transfer station 100 additionally comprises a station
power transfer interface for transferring power from the transfer station to the power transfer
30 interface 48 of the data storage cartridge.
An electrical contact verification sensor 220 is provided in the transfer station 100 for initially
supplying a voltage from input 222 at the power transfer interface 48 of the data storage
cartridge 40 to the closed loop 215, via contacts 141 and 51, and back to ground 226. The
presence of a current from the voltage input 222, through the cartridge closed loop 215, and back
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cartridge. 111-‘m;tlat|e§6bbtt£1ﬂé dGPRbAGE car@idpé bm’G' Qﬁoﬁﬁlﬂﬁfgran%%gcdlﬁlﬁrd?i% Q&@rznw the
transfer s{zgétgn 100 for initial a voltage fromi nput
n

I I n
t he power pregntlyy P@F@%@IIHSV%%MF ﬁétl%hélék gtltﬁsa’géﬂd kavete bel g?cghg{l@dwﬁ emnhley
cl osed | 008 nddBemMidICHCAk Dher 81 n3 )
presence of na C?ﬁ‘ll‘ent fromthe vcr)l ?gggédllrr\lgra v1g%§4§a§%cg{}8ﬁ cgﬁ calrlt1 8’8&&
cl osed | oop 215, and back 14 WD 02/ 089131 15 NOV 2005 PCr USA /49515 to

Phe dat 205 CopBeRRse bl IRLLER, DI PR R aaE UL anater i ntertace.  Thus,
det ect or 228FlCGedfdlhdsrated an aciumaedtiata storage library 90 including a gripper 99 that grips and
transports a selected cartridge from one location, such as the storage shelf 95, input output
station 97, transfer station 93, and/or a data storage drive 92 to another location in the library 90.
FIG. 26 illustrates a gripper 299, which may comprise the gripper 99 in the library 90 (FIG.
25 10). The gripper 299 includes a gripper pair 300, 304 to engage the portable data storage
cartridge 40 as illustrated in FIGs. 24 and 25. The gripper 299 further includes a backplane 306
and a transfer interface 308. In certain implementations, the transfer interface 308 may
comprise the same structure and arrangement as the data transfer interface 130 described with
respect to FIGs. 11 and 15-17, including a flex cable to provide the electrical contact. With such
30 an arrangement, the gripper 299 would be able to supply power and transfer data with respect to
a data storage cartridge 40 in the same manner as the data transfer interface 130 to mate with the
external data transfer interface 48 of the portable data storage cartridge 40 (FIGs. 3-9). The
gripper 299 transfer interface 308 may further include additional components described with

respect to the transfer station 100, such as the transfer station power transfer interface described
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through the closed |oop, verifying electrical contact between the datajj NOV 2005
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therebetween. In such case, the gripper assembly 299 and transfer station 293 could
communicate directly with the host 404,

FIG. 28 illustrates logic implemented in the library controller 400 to manage I/O requests
30 received from the host 404. Control begins at block 450 uponreceiving an I/O request toward a
target data storage cartridge 40 in a storage shelve (not shown) of the storage library 290, such
as storage shelves 95 shown in FIG. 10. Inresponse, the library controller 400 selects (at block
452) an available transfer station 293 to handle the IO request. The library controller 340
sends (at block 454) commands to the gripper assembly 299 to move the target data storage
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gripp hosg%ély In alternative 1mplementationsg,]the transfer station 293 may send the I/O requests to

25 the gripper assembly 299 before receiving the engagement signal from the gripper assembly
299. In such case, the gripper assembly 299 would buffer the /O requests until the data 354 and
power 356 transfer interfaces are engaged and operational with respect to the data storage
cartridge 40.

FIG. 31 illustrates logic implemented in the gripper controller 350 to process I/O requests

30 received from the transfer station 293. Upon reaching the destination at block 530, the gripper
controller 350 sends (at block 532) a message to the transfer station 293
that the destination has been reached. The destination may be the transfer station 293 opening or
may be another picker to which the data storage cartridge 360 is transferred to insert in the

transfer station 293 so that the data storage cartridge data interface mates with the interfaces
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requests to iy recei vi ng nent
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transfer interfaces are eng operational wth respec
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request executed by the gripper assembly 293. .

With the tape library architecture of FIG, 27 and loglc of FIGs. 28-32, the gripper assemb]y
30 299 may supply power to the data storage cartridge 40 while transferring the cartridge 40 from a
storage shelve to the transfer station 293 so that the by the time the data storage cartridge 40
reaches the transfer station 293, the data storage cartridge 40 is ready to transfer data.
Moreover, the gripper assembly 299 may further execute I/O requests on behalf of the transfer

station 293 to improve the I/O performance with respect to processing the host 404 1/0 requests.
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after the gcrnf légtgicea{sns%%f\?g?@é%i’tb%és’§]EFp%ﬂ9FP’iﬁs%‘&}ﬁlé gg%ﬁlai’ B@Ved@ Ve power
contact . 2BorfofitallyAldnlgl atsdck #ireseh! tRiikraty HOLERE R AGvhilibid WarkfefBieh Gf 203t ki
t block 550) notification fromthe gripper asse y
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293 t hat” t R& IGRLOFS, lpplgmentations b digtapgropfithedrangter wilnot adessseleaffect perfarspoese,
t he stati Opeca@iRlth®b (Refe) ; .5 he-last 1/0 executed
Lo, det er e as & er el 298 Bk Ik i B RO it g RUEE
cont r ol | erthgdgstingtipmitransfaristatios 22 In peidr &t @p&lifiad)sysio, piorhaice thPbe equest s

to the tar ; L cartridge. 40, t he gripper 25 assenbly 554. The
station co%s/%rg?g;elr P%tgdﬁgﬁ?lay {”F?E asg%ﬂa[ted(‘ﬁ& %‘F@E‘l%e%‘ femgpnting @ cpgedlyst or age
cartridge ibferted detagagegd dretridas mddiabingAfotREWRdkeBbthobE BRTHRER]Y iRlepkl 3EES
bef ore Sxegurin aergh 1&@ requests, ,agai nst the data storage ‘cartridge 40,
starting f et s HU%E?C%W%WP#&WPWEO%&F SHPPFT apseBlbsi9eneeeiced by
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and logic of FlGs. 28-32, the gripper asse _ may su
the data sYRileiye iaasler stefine 298 isryolecd ip sbrairecess ofgempeing thetciteigly idrttd dataa

o1 orage S L. SORMBHAAN i bR B
cartri dge i800i advesselgyaffeoted bateftensfeiattation 293 operations to dismount and remove a data
25 storage cartridge.
Still further, for limited /O requests, the gripper assembly 299 may move to a storage shelf
including the target data storage cartridge 40 and perform the I/O operation without actually
transferring the data storage cartridge to the transfer station 293.
Thus, not only does the use of the data storage cartridge implementation described above
30 improve performance by utilizing a faster access storage medium, such as a hard disk drive, but
the performance with respect to the data storage cartridge is further improved by providing

power to the data storage cartridge before the storage cartridge is engaged with the transfer
station.
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: 25 cartridge 40 to the host 404, bypassing the transfer station 293.

In one described implementation, the library controller 400 transrnjtfed J/O requests to the
transfer station 293, which in turn forwarded the I/O requests to the gripper assembly 299,
Alternatively, the library controller 400 may send the /O requests directly to the gripper
agsembly 299. When the data storage cartridge 40 is inserted in the transfer station 293, the

30 Ilibrary controller 400 could then start sending the I/O requests to the transfer station 293,

FIG. 10 illustrates one possible implementation of the automated library, including columns
of storage arrays with the transfer stations directly in the column of the storage shelves. In
additional implementations, the library may comprise a large enclosure and the gripper assembly

may be capable of moving along a track to different storage arrays and bays of drive interfaces.
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30 inprove performance by utilizing a faster access storage nedium such as
a hard disk drive, but the performance with respect to the data storbyd0V 2005
cartridge is_fu r. inmproved by providing power to the data storage
cartridge be?‘fé)r({@}opﬁél storage cartridge is engaged with the PEANSPE4951S
station. 19 Théldgwn@mn%oﬁ%fpﬁ%l%ﬁ@&c%@s?% AL b i

| npl ementation Details The preferred enbodi nents nma etr)e i?r%?‘%@rﬁlgé as a

met hod, apPartieplas owler. Jnaiternati v embagdimenis ceniain ofthelpgict epetkdiods mapbe performgd

and/ or engi; : | O f re fir re,. hard e, or
any conbi né??g%ﬁ%?%ékgdgpﬂ%%%?%%g%% ?@Isgﬁ) @M%B%Pﬁé?r%@m%“ﬁ%ﬁov}gﬁ%er ein
refers to @sentanvdntign.cMorgovenespsatlay be dtdledwahealovgidescliBedlogicad isiifl 88Hfaned
circuit hit% Fifgl dd Progt ammabl e Gate Array (PPGA), Application Specific

| nt egr at 8d "THERIFIETIERIUMES. )~ or a4 conputer readabl e nedium (e.g.,
magneti c St OTBRYIR &R Bt I i 1) Wele [ a

etc.), optical sté(?agglea(":jS %%fl%%ﬁ@gg%f?ﬂéﬁ%ng{dg @tsec{fé%)IW%H(#g?? ?téeeér?gﬂ%ented
non- vol at i F thepwppses gbiliusteationand descEBRRONG]s nBOMenddeROUB oxRéAdtve RAMt the

SRAMS, firg bl e, | ogi etc..).. .Code jn the conputer . .

readabl e nedi Eér‘?r?rll éq}éég}érg%éemﬁ%c %?8‘8 u&%ﬂly Wdl}lﬁwﬁ% agiationsaze pesgidle ip Light ch

preferred efrthodboenttachinge Ii ispireriea tied tHeayodewr tahvdaton BSRRSSH Rbdyldisough a

transm ?@I 8%&{1%?‘;61 or, froma file server over a network. In such’cases, the
f

article feerRtion; Bpt Fatherbytheclaimseappendedibgreine The abaveyppesisstivse a
transm ssi exanifed #hd daUedvids : 1 SSI ' i .
transm ssion rﬁ%di a, sa i sgLiﬁhalls %?%rgl%fgﬁeﬁléfpglﬁl?gﬁgﬁﬁ?@ﬁg%{é@g?d}Ng%«?ﬂgﬁﬁgqpe%qsmon
i nfrared sPhthaizvenden; Sigye manyresehodimeseofshé invedion carn bemadd withdut depengnias

that. nman A ' ; de to.this. confjguration wthout
departing f}hre gﬁﬂt r‘i‘lé&g‘f%%g‘stg ﬁgﬁ‘“‘g?“e%l%“t“tﬂomﬁx‘ﬁ*ﬁ IBﬁf,’egéﬁlB“Sth’?éetmetfﬁéa%eP‘ile@} e of
manuf acture nmay conprise any information bearing nediumknown in the art.
In the gscribed i npl enentations, the gripper assenbly 299 noves the data
storage Cartridge 20 to the transfer station 293. However, in alternative
i npl enentations, the library may include nultiple grippers transferring
data storage cartridges throughout the system In the described

i npl enentations, the gripper assenbly 299 communi cated data fromthe
engaged data storage cartridge 40 to the transfer station 293 to transmt
to the host 404, Additionally, the gripper assenbly 299 may directly
transfer data fromthe engaged data storage 25 cartridge 40 to the host
404, bypassing the transfer station 293. In one described inplenentation,
the library controller 400 transmtted 1/0 requests to the transfer
station 293, which in turn forwarded the UO requests to the gripper
assenbly 299. Alternatively, the library controller 400 may send the 1/0O
requests directly to the gripper
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assenbly 299. Wen the data storage cartridge 40 is inserted in the
transfer station 293, the 30 library contrgiler 400 could then startqg 2005
sending the I/Orequests to the transfer station 293. FIG 10 iIIustratNg!
one possible inplenmentation of the automated |ibrary, including colums of
storage aClaymswi th the transfer stations directly in the colum of the
storage shelves. In additional inplenentations, the library may conprise a
| arge encl osure and the gripper assenbly nmay be capabl e of noving along a
track to diffedestorage bbragefoastoang datagcdnayrisirgf drive interfaces. 20 15 NOV
2005 WO 02/ 089143 PCT/ USOé/.gQSWe | ogi c inplementation of FIGs, 28-32
descri bes specPfid? §HeSSPHALES Behg detp sforage deyise whergindde datanstorage device
al ternati weleEDQdiodBRISediGRahdh PoREr ;n,jgglgj ogi c operations may be perforned
in a different order, nodified or re d and still inplenent preferred
enbodi ment s . of atttagsfepsteté@nincludingreni ioterfabbdcapableraf msdtimpswirtthebiataadslage tatridae to
above'desggljgr%g Ito iC {and st'%.ll COBfOI’m 5 to the preferred enbodi nents.
The foreg Aoy daig, FRE 10 PPERUPRSE WP JESReFk P Aegemediugn 1 the d#Hg storagsndavics;
been present eda ghigpertds@nitly pREREnL! i1l ustration and description. It is not
intended to be exhaustive or to limt the invention to the precise form

di scl osed. Mangn ijenfacecapabdn of engagingrthatite serageecapudgs mdesupplyingpdwerab thd@ata
above teagt}a}a%g.d l'tceijf insterllded hat the scope of the invention be limted
not by thrs qeraPyRy SqRR; ¢ ion, but rather by the clains appended
hereto. The abaueesp@celbitfmidsofor mENAFRhE Ya@NslodBt 2aRFQY g@tl?c ﬁﬁr‘fg?éreétgtion and
description of the manufacture and use of the conposition of the

i nvent i onINS&ting dhodata starpee aartridgedn fe tramsfer stadort.i on can be nade wi t hout
departing from the spirit and scope of the invention, the invention
resides in the clainms hereinafter appended. 15 21 22 15 NOV 2005 d ains: 1.
A storage2l i br @hy stborge $iborry ofcldi A, whesirths 118 stodagl RS CIoRGRisEPE EAririiIR shell
i ncluding a data stogage. evice, wherein the data storage device includes
a st or age RIS Arbsianfiiklyridentisgl yxteror dimensionalsfosm; fsator e laupagadridge with a

i nt er f ace|ca@dR bk, Fhel@R tho gea\%rtlhoélp@onﬂﬁ{s@sf %h&%%etﬁ%&%@ﬂ%ﬁgé&n{@ﬁgﬂg g%léneading

data transfer operations with respect to e storage
st orage dewi ewd wheregy thp pertrideesshel Ifyrthenchalddas gn A deasndmey fideef £ aRatidLolhe leader

engagi ng th at a st e.cartridge. and_ supplyi ng power to the data _
st or age dé@?‘&g‘oéﬁbvﬁrﬁéﬁgm‘%‘? lé‘?{‘a‘?‘?@%hgmheeﬁ%tet%ﬁgec5&&%@@%@%%@ grtridge,
storage cC@hérelri@e cir@riddd@héll ARehEKg HE Ahta QdraRNevice therein.

3. The storage library of claim 1, wherein the gripper assembly interface is further capable of

communicating data between the gripper assembly and the storage medium of the data storage

device.

4. The storage library of claim 3, wherein the gripper assembly includes:
an electrical contact verification sensor to detect electrical contact with the data storage
cartridge; and

a power source to supply power to the data storage device power after detecting electrical

contact with the data storage cartridge.

5. The storage library of claim 1, wherein the gripper assembly further includes a controller
implementing logic to perform:

receiving an I/O request with respect to the data storage cartridge engaged in the gripper
assembly;

executing the received I/O request; and
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inserting the data storage cartridge in the transfer station. 2. The
storage library of claim1, wherein the daga storage cartridge conpri 5@@\/%05
cartridge shell conprising a substantially identical exterior dinensional
formfactor as a tape cartridge. with a |eader block, wherein the | eader

bl ock conpri sea responsectotdxecietingrthe gdvefved L@g@ﬂemﬁﬁnshﬁttﬂlgtd%taeﬁ%&gto ﬂPtle réxe@’ﬂé?l
wherein t cartrl dge shell further includes on at |east one side of

| ocat i on '0f '¢9&SY eader bl ock hole, to differentiate identification of t he
data storage cartridge fromthe tape cartridge, wherein the cartridge
shell mounting the data storage device therein. 3. The storage library of

claim1, GA,her €ihe ddregglibrapest esise fpwhereint the 1@gie implefmentel &4 tieaRakbRerdhcluded in
comuni c data betvveen the gri 61% assenbl?( and the storage nedi um of
the dat a BB@ SHRINRLY dS a8rIpPRE asembly eontralier lqg l‘é;fthralinnﬁhg recginedel/ @ requsst is

gri pper %ﬁ%ﬂhyffdlﬂ% %Q%?nal %@w@% e\%egétﬁ%e ﬁe@%seﬁﬁﬁ 1@%&1692 gurﬁtgwtrpnsmus

detect electrical contact age car

sour ce tdhsdqiprqlatpd)mhemetvleéllmanequ&twaextématdanmwer after detecting
el ectrical contact with the data storage cartridge. 5. The storage library
of claim1, wherein the gripper assenbly further includes a controller

i npl enenti ng @G fork fi’l?rélf}pdifr@lalﬁ?? ¥irBg RE on plrﬁ}ﬂ%nglﬁ[%dm tHe Joflﬁgﬁ 1pléluded in

data storage cartridge endaged e gri ppe
recei ved the @rlp@tqw@setmblan@l a MpbBaﬁmeM&rﬁrolldDmgw vﬂ&brélﬁ thlé)#ec%%ﬂ /@ request is
response f9 g data rel ated

%(eg réq G i g‘%l ve /Otre uest, tr smttl
to the eXse ff PR, &° éelgtl%er oF iPpRCHIDLY genteql Hﬁ%’ fupfher kanpmits
the | ogi ghé dath esareb el thd‘re&é]@ecpgot fe@ﬁés?fo theateiRe staflon, tANG ikd é&ﬁ‘?fés; ﬁ%‘fé%&ﬁon

is a gripper assenbly controller logic, wherein the receive request
gener at edontrlar furthex transmails the date eclatah &r Gicmedehed g/Q pgeest &s terdatcynat deticel | er
|l ogic further transmts the data related to the received 1/0 request to
the external device. 7. The storage library of claim5, wherein the |logic

i npl enentged i IThIe@orﬁg)eﬂlthU' ef cldi®l S|0RHerkih the Neandfek RREIon ABRBIOINY¥IUASs & controller
gri pper assi?a é controller logic, wherein the received 1/0 request is

gener at ed™pPleHRHRE logicdppsriogeyi ce, wherein the gripper assenbly controller

| ogi c further toansait g/ e reguest. to.the
transfer station, %ﬁmﬁeiégﬁeg @%rg&&?&ltﬁe gatt??tg?]aeg%cdgnﬁﬁ%ﬂs g%st'ﬁ}é? gripper
transmtstsﬁtehéﬂ)dalna rel at ed to the received 1/0 request to the external
device. 8. The_storage li ey of C|% imb, Wnereip the transfer station
further incl ud@bsmittinx the {) quest to the gripper assembly, wherein the received /O request

executed by the gripper assembly controller is transmitted from the transfer station.

9. The storage library of claim 8, wherein the gripper assembly controller further implements
logic to transmit a signal to the transfer station indicating that the data storage cartridge is engaged,
and

wherein the transfer station controller further implements logic to transmit the I/O request to

the gripper assembly after receiving the signal from the gripper assembly indicating that the data
storage cartridge is engaged.

10.  The storage library of claim 1, wherein the data storage cartridge includes a first and second

power interfaces capable of supplying power to the data storage device.

11. The storage library of claim 10, wherein the gripper assembly interface and transfer station
are capable of supplying power to the data storage device through the first and second power

interfaces on the data storage cartridge, respectively.
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i npl ementing logic to perform receiving an 1/0 request with respect to the

data storage cartridge engaged by the gripger assenbly; and transm ttj N?‘/ 2005

the /O request to the gripper assenbly, wherein the received 1/0 reques

execut ed Q/ the gripper assenbly controller is transmtted fromthe

transfer Eiatibm storagehibray efatpml 1 helereinfthe bepperGssenitady %hﬁpl}e@%olgfe} Rpﬁi;c]e data
to the

assenbly contraol ler further inplenments Jogic to transmt a signa
t ransf er é?%? g’ﬁ“ﬁﬁ&‘iﬂ&&@‘i ths firshowice inferfaceswhilegroving the daje stasagencratidlge to the
and wher efrghstdgeatibgnsfer station controller further inplenments logic to
transmt the /O request to the gripper assenbly after receiving the
signal fromthe gripper assenbly indicating that the data storage

of claim1, wherein the data

cartri dgeloé';s epgaged. 10. T&e st O{ag |'i, brar , ' , _

storage cartri 01A8e Heraw of qlaipst?, Yhgrein theidiata sierage deviecsgompuisss ¢ hpdidlisk doive,
| H . . I . . i b f

suppl yI NOarfdoM&dreih Qhd %ﬁﬁﬁeﬁbiﬂﬁg@dﬁﬁ to #ﬁ]c daﬂ"&atsa{gg rdg\%?% l}ﬂrgtigi{t%%ﬁrst ppwer

claim 10, wherein the ‘gripper I ntertface an rans

capabl e ofitesfapptoyspimythp dardrdighodrivecbediart assttimpabedste vioeszetoar At intthetr friskss tstaBB8
second power interfaces on the data storage cartridge, respectively.

[ R\ LI BK] 52185. doc: nyr 24 15 NOV 2005 12. The storage library of claim 11,

herei n the QrTIRDSGrAS IR Yo SUARh 1S RAUR M L S8LALLSLANBARS A Sipoer

through the first power inferface while novin

to the t%éﬁi@blﬁrfuﬁﬁa‘tdoomrismg: The storage library of claim 12, wherein the

dat a storage devéc%e co&pri ses & harﬁl di s&l@gfi ve,, and wherein the gripper

assenbl y suppld SEOBSVRIPPEL AFSKEOH:  shepig, WG olitsk Fipeer: piseubly passest thesdatp sipsage

i nt er f acecattidgpiontht Beconargdipgérsdssahibly Cardok Rer8in thS @éc%hﬁ'%rigﬁﬁ agf’etn‘?qlgﬁrﬁ@%gﬁle data
ibrary of claimT1,

cartridge in the transfer station. 14. The storage |

wher ei n tSHI28F ¢35i5idee Hiihe ensfercsaiioni ses a first gripper assembly, further
conprising: a second gripper assenbly, wherein the first gripper assenbly
passes the data storage cartridge to the second gripper assenbly, and

wher ei n tife sebimnlorgpe fipeiy as kil }, Wingeintthe PoResat @qpa§l%%%§§ﬁﬁﬂii:&j%rﬂ the
the transfer,.statjon, . 15. The stor%ge library of claim1, wherein'the power
is capabllgtefffmo’é‘ich‘ge‘% dbBici FIPDPEF aserRl to the dlataasierage pbweeshpply phier gringpeung the

assenbly St,Or: y Wor.to.jnserting th dat a

st or age c&g%t Et:agaggga‘fagmta glﬁrqg%gé er §t§ g@ P%n?lp(gh@e\rl%lgrdé? & PhE %S?Iﬂﬁlé{rlsa%"’i’@%l‘if

i's capablegeattingdi2oparatinns Wit egeecato the dataistotageaspeidpe port thenddain thé 04t84Rrage

cartridge ﬁﬁaori tﬁ %ns?t'{a@g the data storage cartridge in the transfer
FB70% HPH BTSSPy

station. © rTing data in a storage library including a
gri pper assenbly, transfer station,

16. A method for storing data in a storage library including a gripper assembly, transfer station,
and at least one data storage cartridge, comprising:
engaging, with the gripper assembly, a data storage cartridge including a data storage
device, wherein the data storage device includes a storage medium and a power supply;
supplying power, with the gripper assembly, to the data storage device power supply;
moving, with the gripper assembly, the data storage cartridge to the transfer station and
inserting the data storage cartridge in the transfer station; and

performing, with the transfer station, data transfer operations with respect to the storége

medium in the data storage device.

17. The method of claim 16, wherein the data storage cartridge comprises a cartridge shell
comprising a substantially identical exterior dimensional form factor as a tape cartridge with a
leader block, wherein the leader block comprises a hole therethrough for engagement by a threading

pin, and wherein the cartridge shell further includes on at least one side of a location of the leader
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and at | east one data storage cartridge, conprising: engaging, wth the
gripper assenbly, a data storage cartridgesi ncluding a data storagéd NOV 2005
devi ce, wherein the data storage device includes a storage nmedium and a
power supply; supplying power, with the gripper assenbly, to the data
storage delerkdojmerdifenoptiate identificatipn of the dite sgrbgpenrtidieibiny thet t3ge Satddge,
storage cagtridge %rgr}ég?e tlgansfer ﬁt ati on and, jnserting the data storage
cartridgeVPHAHESE Shellmapntgig the defa sioragsdevies thereiph t he transf er

station, data transfer operations with respect to the storage nmediumin
t he data storage device. 17. The nethod of claim 16, wherein the data
storage ch¥tri duemetopof slein 46,darthericdgprisingl |  conpri sing a substantially

i dentical exterior di rgsnsi 0@:% formfactor, as a tape cartridge with a
| eader bl ock, YHERENGANNE Wibhe BrIBPEcasseBly: Pawsem theogripnen epsemibiy aiggh thiecrtorage

engagerrenﬁleg)mmaofttﬁé@ﬁggt@glgeggﬂce'and wherein the cartridge shell further
includes on at | east one Sside of a |location of the | eader

[ R\ LI BK] 521 85. doc: nyr 25 15 NOV 2005 bl ock hole, to differentiate
identification.of the data. stor cartridge fromthe tape cartridge,
wherein the car ??“8@8“8%‘?&“1 L@Jﬁ’gﬁq{ﬁo?’ﬁé‘s‘é}gta st orage device therein. 18.
The nethod of ebéimzlvithf tHet Bpes RRIABIY, G 140 TRYRNSE it Jespiet £ fRe L
assenbly, between the gri ppegk@%)ssenbl y g{nd the s orsage1 ?f%sglg\él}maowgt %%Edggqqgée
st orage deiridec enggedinethergriprd asfemblygi m 16, further conprising: receiving,

Sartri doe-engog B bRy Uy Fihper SaeBENoRy eiskea T Bhew 6 the ori pper
assenbly, the trassitviag Wi HRQRBEL assdiibly! @S ra1dtbd ﬂﬁtghe‘@'xééhtéd‘ﬁogr&?&@@iﬁ response
assenbly, data related to the executed [/O request I n response 0

execut i ngloterecUiBg dhsieeeivgd)/Q sevesit . 20. The method of claim 19, wherein the
received /O request is generated froman external device, further
conprising transmtting, with the gripper assenbly, the data related to the

recei ved 20 rBogumsthot oftdeimeld, ewliatin ARy r@rived 1/0 Thgueseish@fefedCliahMnl &ternal
wherei n the, re&%\éed |/ O.request, i s generated froman external device,
i

further ¢ T CQIABIIRR FRnsHYtting; WHD theeewpnep pusembbs ditofiafa relpted dmths received

rel ated tPOt&RIcEas theebridl @eticguest to the transfer station; and
transmtting, with the transfer station, the data related to the received

/O request to the external device.
21. The method of claim 19, wherein the received I/O request is generated from an external

device, further comprising:

transmitting, with the gripper assembly, the data related to the received I/O request to the

transfer station; and

transmitting, with the transfer station, the data related to the received I/O request to the

external device.

22, The method of claim 19, wherein the transfer station further performs:

receiving an I/O request with respect to the data storage cartridge engaged by the gripper
assembly; and

transmitting the I/O request to the gripper assembly, wherein the received /O request

executed by the gripper assembly controller is transmitted from the transfer station.

23.  The method of claim 22, further comprising:

transmitting, with the gripper assembly, a signal to the transfer station indicating that the

data storage cartridge is engaged; and
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22. The nethod of claim 19, wherein the transfer station further perfgr :Oﬂ
receiving an UO request with respect to thg data storage cartridge eng£@2& )
by the gripper assenbly; and transmtting the UO request to the gripper
assenbly, wherein the received 1/0 request executed by the gripper

assenbly cont r tiehsstitting, withtisntrarnisfed statiom th\EOtreques ©F the tg,ﬂ?;%]& Rssefibly A1 receiving
met hod oftclsal rrléz tBur'r.her corrB i,sing, transmtting, with the gripper
assenbl y, hg Lrgha P, the grpper psseplyrindicalingdhat theifata storagetoreiridgehis engieged
storage cartridge is engaged; and [ R \LIBK]52185. doc: nyr 26 15 NOV 2005
transmtting, with the transfer station, the 1/O request to the gripper

assenbl y &t er Theswihadnef claitmel G ivgreadin fthieoprippee ageeibide bugsies poYr jo b Rl Mtage
that the ﬁ&}l& tolréq%ggl (S:fartrl d%e i s.engaged. 24. The nethod of claim 16,
wherein the gr ﬁB% & SURHPYY L}Bf?ﬁa%%%gﬁéﬂo‘flﬁg e defatstorage caityidgedievihe dransfer
t hrough t &etidd.r st power interface while noving the data storage cartridge
to the transfer station. 25. The nethod of claim 16, wherein the gripper

assenbly supplies power to the data storage device to spin the hard disk
drive befose ifaﬁ cartridge in the transfer station.

erti.ng the.d t or.age he
26. The nEthod of qu}h grﬂffg‘%‘"'ﬁﬁer CFFiR fe Ginnsp aFscmbbeinics Boser ethe dathistasage
gri pper agsdEtb¥pin thehidrd Qlsk GRID bl HserhAs i | idlak L BReL
assenbly, the dar a storage cartridge to ggEfgg%tﬁldg\f%%?ep%%ﬁldgggg@ﬁgﬁa?‘%%é%ﬁwn'
inserting, with a second gri pper assenbly, the data storage cartridge in
the transfer s L On. a.1he method of claim 16, wherein the power is
capabl e o%éa'bei ?}3‘4 }s"gg‘ﬁf‘ |%£5 la;{rpgl% yvﬁ}grefrh@g SRRY sseIRbly fomprises y dry eripperrassembly,
assenbl y fugthtthmngaisingst or age power supply prior to inserting the data
storage cartri d%e in,Lhe transfer station, and wherein the gripper
assenbly is cafabng withdheduisti sripper @sseapéy, ahe sl siotdger @stpidgt to o tdvendiaipper
storage cakdmbiggmaerior to inserting the data storage cartridge in the
transfer station. 28. An article of manufacture including |ogic for

control ling a igsdrie witsseodid/oripper issanbliyethe defadtdr@se dabtridBOAOGe 4ahder datfn.
storage library including at | east one data storage cartridge by causing

the gripper assenbly and transfer station to perform engaging, wth the

gri pper assenbine methedbacHin®i 896ndahhid gmeri i géﬁgﬂieﬂgf b%irg%‘%u%ﬁﬁ%(? E}'ﬁﬁ]:t'l}a inferface

devi ce, wherein the data storage device 1nclu a stor
pover supptlydedsinghe giipngr pesambly taithe ddie stgrage pewensppibpior tb dnselitedas data storage

st or age e r ly:. movin wi th the gripper assenbly, the data
st or age gcg}rltb(rag%glg eotrgﬁjst?e%a o8 ag{i é%fe{)eﬁ“ éﬂ?ﬂ grippet assembly is capable of executing 1/O

Operations with respect to the data storage cartridge prior to inserting the data storage cartridge in

the transfer station.

28. An article of manufacture including logic for controlling a gripper assembly and transfer
station to manage data in a storage library including at least one data storage cartridge by causing
the gripper assembly and transfer station to perform:

engaging, with the gripper assembly, a data storage cartridge including a data storage
device, wherein the data storage device includes a storage medium and a power supply;

supplying power, wit the gripper assembly, to the data storage device power supply;

moving, with the gripper assembly, the data storage cartridge to a transfer station and

inserting the data storage cartridge in the transfer station; and

performing, wit the transfer station, data transfer operations with respect to the storage

medium in the data storage device inserted into the transfer station.

29.  The article of manufacture of claim 28, wherein the data storage cartridge comprises a

cartridge shell comprising a substantially identical exterior dimensional from factor as a tape
[RALIBK]52185.doc:nyr



inserting the data storage cartridge in the transfer station; and
performng, wit the transfer station, datg7ransfer operations with 1%#8\6@%5
to the storage nediumin the data storage device inserted into the

transfer station. 29. The article of manufacture of claim 28, wherein the
dat a st or &ytridger withdgeleadempbloggswherematter laider dhek| canphives Si NM@la therethrough for
subst anti identical exter.ior dinmensional fromfactor as a tape

[ R\ LI BK] %J%éz'ygf’é’%‘.“g%}’c‘? %ﬁe mgPin and Wwhste Hesscagtzidge shdlfuptheningludesiere pt Igaso oke side
wherei n t gealisadieon 47! } a; gl e nent by..a
t hreadi ng pin, and mﬁgfg?ag&{rﬂgbligrélte’r f%&gﬁgﬁggﬁ{eeiﬁigétﬁﬁ%?m{l (rel)(%: lt%edg%g%ﬁor%e ?aé%lgge
one side fiom thetapeanitidgeowhetein the asktnidgelshelkmoohtng the deliafstaragddvade@herein,
identification of the data storage cartridge fromthe tape cartridge,
wherein the cartridge shell nmounting the data storage device therein. 30.

The articBe. of TRNukivR! of thanlifactudd B Gainf YR! %ﬁghetriﬁ}:l'dgf-n@?lﬁgﬂzgirtof Fc):%lgsrecén'ésg%ipper

the gri pper assenbgy to perform conmunicatin et ween
assenbl y awgmbhdopedpmse medi um of the data storage device. 31. The article

of manufacture Lm 2 further.includi | qgi ¢ t o cause the_ gripper
assenbly to p8&%‘5@%%5?11&@?%%%3rgqp,pg ?Séaﬂ@g/tm\%l%ﬁ Spé%e‘é"?‘?‘?@ ‘Pfh(%edg agstorage
st orage cdeticd. dge engaged in the gripper assenbly; executing the received

1/0 request; and in response to executing the received I/O request,
transmtting data related to the executed 1/Orequest. 32. The article of

manuf act u of ks r.el [ ived.1l/0.request is generated from
an exter ng' de’\l;ﬁ%:gll,ng!‘eg):f%a\ggﬁﬁcﬁfé 8d‘fr1§181 ?%SF%hetrénC&‘é%g%ﬂ)tgﬁetogWWgF SHBRE Rpiepbly
to perfortopeafoamsnmitting the data related to the received 1/0 request to
the external device. 33, The article of manufacture of claim 31, wherein
the recei ved USCPEE§e8 VP regesst withagspeeioie tha ataxsteraga lcaedgec engaged iththe gripper
i ncl udi ngagsggj)g,;to cause the gripper assenbly and transfer station to
perform transmtting, with the gripper assenbly, the data related to the
recei ved |/ O retpgetstg thordchived {/Oamegliest; asd at i on; and transmitting, with the
transfer statign, the data received 1/ O regquest to the

related to t )
external devi ¢ FCPISCr{Q.CXEPYtNgG &‘e 6?CGH?§H3?%6T%F@’ Brnsiging da relajed frethe executed

i ncl udi ngr/OQedest. 0 cause the transfer station to perform

32.  The article of manufacture of claim 31, wherein the received /O request is generated from
an external device, further including logic to cause the gripper assembly to perform:

transmitting the data related to the received I/O request to the external device.

33. The article of manufacture of claim 31, wherein the received I/O request is generated from
an external device, further including logic to cause the gripper assembly and transfer station to
perform:

transmitting, with the gripper assembly, the data related to the received I/O request to the

transfer station; and

transmitting, with the transfer station, the data related to the received I/O request to the

external device.

34.  The article of manufacture of claim 31, further including logic to cause the transfer station to

perform:

receiving an I/O request with respect to the data storage cartridge engaged by the gripper

assembly; and
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receiving an 1/0 request with respect to the data storage cartridge en'%ﬂed
by the gripper assenbly; and [R\LIB K)52&85. doc: nyr 28 15 NOV 2005 0V 2005
transmtting the 1/0 request to the gripper assenbly, wherein the received
I/ O request executed by the gripper assenbly controller is transmtted

from the transfrensmittintg the. /G5reqilése tarthé grippaf asvemblyaGiheidin Ohe GeadiRBHO request
and transfer station

further i i ogi.c to cause the, gripper .assenbl

to perfor ggé#‘gegﬁgﬁl’? g’il?&f,r a%e@ﬁf%‘}?é‘tr@u?rdﬁgﬁn%g@‘hﬁpm tﬁgtrgnsgfmﬁtatiom. t he
transfer station indicating that the data storage cartridge i s engaged,

and transmtting, with the transfer station, the 1/0 request to the gripper
assenbl y 38t er Theawsicle ofgnamifeetise ghelhint Byruithe igﬂhmgnoga@ﬁﬁmabé/thierg@iﬁo?atds%bly

that the data storage cartridge is engaged. 36. The article of manufacture
of claim ﬁ%‘%&?’}#ﬁrﬁgﬁopﬁ%’ﬂ&% | ogic to cause the gripper assenbly to

perform suppl yirBsknARINR! wid ; 189 i il e. movi.ng.t he dat
storage cartridge t oMi@t he ttﬁgﬁgpgér'raasst at |lg’n£ s%ﬁé’ﬁ '%ﬁtgg\grrafl?f(?f étab?g ﬁ’écﬁfﬁt'é‘éttg?tethe
of cl ai m 98a sigragesariridgees gngagpdrandssenbl y suppl i es power to the data

storage device,to sSpin t hard di sk .drive hefore inserting the data
st or age cartri H%résmlﬁlntghgnﬁlﬂ}é@ﬁgf statiog, iﬂEﬁ1I./83‘8que?'ht9 the grippes asfembdy) afteratenivng
f claimg,si rgbm fHe j e : I 58S fi i.pper.
of cla sigieet He gﬁﬁﬁai?%&erﬁ‘lﬁ? Al htifs® TR fe %iﬁg n%&zdg% Oc%ét'ngg? dpeggaged

assenbly, further including logic td cause The firs
assenblies to perform passing, with the first gripper assenbly, the data

i , d ori mbly: and i ' ith th
second or Toper TACuiBlsrRRRACH ARBEiE 2D TN 1wt Jog's wauicoihe Eepper assembly
station. @%erfbe @pplyitlgepodfer MR @4 %ﬁtg@fdeﬁicéi%i}%%no‘gﬁg ;t]ﬁé[ Eatﬁ Qﬁr%%ﬁéfa@tri'dﬁe to

capabl e of being supplied from the intéerface include e gri

assenbly Btrtaﬂ%tg’bﬁé%t&mstor age power supply prior to inserting the data
storage cartridge in the transfer station, and wherein the gripper assenbly
is capable of executing 1/0 operations with respect to the data storage

cartridged’ri oFhd aticlksdmannfctubeoiclbion 38,001g€in tRAgriped dSsehibly AHplit@PSt& 1o the

station. [R\LIBK]52185. doc: nyr _ :
(iata storaglé]c?evwe to spin Hl% hard disk drive before inserting the data storage cartridge in the

transfer station.

38.  The article of manufacture of claim 28, wherein the gripper assembly comprises a first
gripper assembly, further including logic to cause the first and second gripper assemblies to

perform:

passing, with the first gripper assembly, the data storage cartridge to a second gripper

assembly; and

inserting, with the second gripper assembly, the data storage cartridge in the transfer station.

39.  The article of manufacture of claim 28, wherein the power is capable of being supplied from
the interface included in the gripper assembly to the data storage power supply i)dor to inserting the
data storage cartridge in the transfer station, and wherein the gripper assembly is capable of
executing 1/0 operations with respect to the data storage cartridge prior to inserting the data storage

cartridge in the transfer station.

[RALIBK]52185.doc:nyr



