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Bul k Feedi ng Storage Devices To Storage Device Testing
Systens TECHNI CAL FI ELD [0001] This disclosure rel ates

wo 200b24883 eedi ng st orage devices to storage deRCTES2009/040796

testing systens and transfer stations for storage
devj 1! BALKGRE RPQ2
rmnjé ﬁ(f‘g%el?g%t&}ég Tﬁth est nan%?g:t ur ei&e%r%tsgsﬁt?régs
for conpliance vvlth a coI | ection of requirenents. Test
equi pment and t echni qUREFNEGAIFIESP testing | arge
Wfr s of il gk 16 eRtes & il fe¥dif¥ stbiRgdPd@dvilel ®)storage
nutracturers tend to test |arge nunbers of disk
devivetsstisi sytenasrad trghsfer sitipag fohEerag ey iee RsHyes P86 ng
systens typically include one or nore racks having
multiple test slots that recei di sk drives for
testing. [0003] The tegf‘f:ﬁ&‘ r'ronment i mredi ately

agopend t hepgk gkvhint@chusers typeellytcieginbat@etd dkrirmesfor
temperature fluctuations in the testing enV| r onment

apreplewnce WEl R colisetionefupmitemens t Tes bHdIPRIeB e d Agrdniggs exist

é’f}ftgsft g Pdfrgetrnﬁlbgfs%lﬁ d@ﬁ HNRS seril§ of Al R&llcO Nafublc oS ead o
%I Ves, have hi gher capacities, faster

et latgle @n@bers pé@dgdw@a sigyripeayslydgtchese Msndwe tesfieg nor e
r EXGE Bsvivd RuRbIQEY: 98N uaf fo6i
§ﬁs[8 1 %fyq?‘%{g&oo?lgltog%?rer esulﬁ?%s gand %ﬁe |tnt eérl ty o?
dlSG(dthSdall tegmgnecti ons. Under test conditions, the
gédo‘é st hef?’e%s\fﬁ? e AnRER @&Eteg ab&ﬁ‘lﬁ'tmbﬂd}fv@%osely
upp rting structures or fixtures to adjacent units.
Thpustedi Mlainmmm tehpriogse fetletingg, it tegesing ervimimpntese witiegl

our ces r.at | t
z Iy 6?601%&% est ndiidad & ?’for <9 df %tﬁ%ﬁé&g %ﬁﬁ%{% gcgnx%§/at191§sa(q

non-rep etitrve run-o ,
ek dhites, whichweare kﬁ@st caph@tigisfastacrofationad sgeds and smaller head

g&g{%fg%g grgg#éoq‘g%enggé? tg '8 bratpo%] E%‘:ers% %lg}atlglll §J§1 a%e!:tvtﬁe Iteﬁfﬁjﬁht 9

or a conv
betett rbalth mali thé dmhbyoffeaaemcaih C@knednd)nseQntl@ test tcrrrdrtwhe rthe

OBSe hEPRe Bariey KRBt Bob Ly g By SRER U v

kdgljaetumits YTHSViblative Scutsh&alﬂh@ K toge thuresitlf erxcnmdl h@urces of
transfer Iocatlon and | oads in test. slots f
A 0ggr0).

tVBSROR G ONSONMRRY YRIOESTS Py PUEEPRVREE RS
W]E)cﬁ’l'Iﬂdyﬂgs&tlﬂ[@@?te@@lélﬂﬁzﬁldhﬂ:r@séi iR ey cets. t esting
stem’i ncl udes pl acing a storage device tot

B0y ng bk QHSriSgRs NSTRASE A GpeRas BEBMiCTOR 2

Qeﬂe%ér%lt A RES AP Pret OdifNdrAE QB Sefet lootBR A6 T184didgEin®. the
robotic arm antry System or nulti-axis |jnear

aaestivgtysiem for te@thné <t 9Pt fhe desiBE PS5 1BJIRITRHY Tefigves
MR NQGi B hY8R t?a%Efézaled?ign LAEIoA BRI, & @t BlotsQorf @it eve

one of the storage devicesfromthe storage device
tote, and actuating the automated transporter to

del i ver the SUMMARY

[0005] In one aspect, a method of supplying storage devices to a storage
device testing system includes placing a storage device tote, carrying multiple storage
devices, in a presentation position accessible to an automated transporter (e.g. robotic
arm, gantry system, or multi-axis linear actuator) of the storage device testing systen.

The method includes actuating the robotic arm to retrieve one of the storage devices
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retrieved storage device to a test slot of the storage
device testing systemand insert the storage device in

W0 b@ot1zess3 sl ot . [ 0006] | npl ement ati ons of t hi SPEEPE2IDI/040796

of the disclosure nmay include one or nore of the

fiBhl tﬁ’é"ét&gog RAUHERS and B tSRRE tHeMHoaARA tidhdpaRsr to tbl/er the
met hod i n¢l udes act uat i ng the automated transporter to

re@uqvp@s/teraae davifiedg @ (egeVe O the SIFREE GFTIES eStRESYSIET AY PRRL!

p%gg?n&r@m%qggtgg[ to retrieve one of the storage
eV|c romthe storage device tote by using the

§06flage ddvipleaenintiens b ierspech otle diclpnie @ﬁbwa'gée one or
g'x%?le! $tGhe Slwf’?lg tfééﬂﬁésngegd?l?e %ﬁ%%aﬁgnst hRR&RREtL RN uded

iver t orage device transporter carrying

sttartiag thedetoimpesditonipger te setrievegstorapyalesae BrEPEHT, actuating

e [eg%“ansg)gﬁ J@E-Jtﬁeev\é ®nd hégt&fa v%@é’fr&ﬁ dhd Qghe

8t age f e stor evi ce

ﬁe\acrestpte by @pinptheposige |do‘ncmfgantsmes toowaag ghegtnyigeelevice, and
transporte Wi
2% 1518 e&g@on%:agedg?PspogeétE% LRAE g?%% @’dexlrléé; t_rrzit 5 f\‘{epgaérymg
sﬁaﬁugag@mdaew itheeest give, Tha adtomated ymmsgoxttehealstemfag degtovigee

?Vé?egfg@) gag:ﬂ%ga@e g\xcéectg%r %ﬂﬁggtgrtae% c}eg/\{\c%)(r Il \}ng%rtt!}eposumnmg
%&m&gﬁ ldedtes trﬁajlscrrw Bgcr)]\tz e sstraycagecd éntimrgehe $tsragcn®sfr0t3 eﬁf a
into the test s , the storage device es
EBE OGRS TGS o RS g B drers (g
tHR&sdRIdaEee ﬁzﬁMpcﬁ&r LW ANBRO EHeslorfe e vite® teC [Voisurtee Ofragdhe
test slot. [0007] In sone.inplenent heqsttrg]ee
ro1e4Ge RIEST GV BE MAEn B RS antAe) B (beRe PG E
oG UgiesseP i aREndeb@r 5t e AGQgEl@N e testift §/sich, and hastbiage
position on a transfer station, and actuating the

flp\ArRsFAspPOSEBRTP YACS W sHEWE therest 8Pbr age device tote from

the | gging Posi {dn@NimpRnicheitiPisesienk @iht Oldrape Sbticcabrefi@the
servicing by the automated transporter. The transfer

sreagnitagion prgiliadadudss phahs thsrstaasiierine REUS g igposition on

g‘t’ljafﬁf&l S%tl#)l? L84 REGRGR Q@t&aﬁﬁe%ﬁg kd mSVShe fbradé 8RQ%Q6te ON
transfer station housi ng. Each t ot e pr esent ati on

@uplpb«r loadiyg pesiticndo deprdseftiztion PoHLoLPE FECHE Yy SisFytntated
hey &ge% Q’ﬁ%ﬁ&gf]& (s-}gt?on 1Hcl£&§ ARG RIENALH ALsRRShE hﬂﬁlpﬁ@tbte

Sery e storage device testing system
Ip;esctdnmon @Wﬂ@ywnﬁ) dispasadomghevpapster staficadwgsag. oFach Ffée

esengaélop o?gé)%él Osr‘gentiI %l'&%hﬁ@."r (ﬂg Y@c%w@ ab@?ﬁg& §Et91ra Qgevwe tote

tween ing posi n and
T 8 erbaildtion pmmmfpnwr\mlng)bcethgfswtalge devateeieysing g@tﬂna(erga Ry

?‘“&6{50” S St etm[ie r%orvlglr 1spose ﬁ tr[ﬁaﬁbfelts%? Hﬁ&ﬂﬂ% an%slédeS

or age eVI cetote and
%Hbtﬂsttd)rﬁg dehee tcrtfabks‘fvedn thd hhdlmg]po(seuog anadielp&tscmglo[nipesmon

S R R N R I M
bR dbOfeBdin@A toitd1arkih@ntiiat origrdoi g ocemdhetuaringah e atsfer a
fs:glgq?f{ Qefrgia Qt&a?ﬁpg] gl%rtot n‘}gversJ Itot ne}oxleethegsgrgéea&ewce toL%e %rgm%he loading
position to the presentation position based on the tote marking. The tote marking can
be a barcode, a color marking, or any suitable general or unique identifier. The

method may include assigning the storage device tote a function property (e.g. "good
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w0 2100/12938d out put” storage device tote,

met hod may include assigning the storage device tote a
function property (e.g. "goodoutput" storage device

storage device tote) that affects the usage of the

%Etgﬁtag%ra%@\ﬂeﬁ@e HRL &ali Bulhhie sSiRE a88c AN &eidpablstdigze
system The function property is dynamcally ,
deviesisiey habitiecd drd yegand Aigstetzedqecs b B WaWedicot e
kddei OF | ' LR urihB usQEBE
A R e S v e
presgeagealeiontoposithe ssaragegiehiet @sting syHempr esent at i on

i on -
i A PG
pasétdtion phbotorsie helid i thg pieyentdion aotigrmatyedrans ghgpnt er
The. stara device tote.] L0, t o
S aiedisag A PR g B FURRR e ekl iosiion e
sytsicEmby It mometeiangioss;. Theetotagt depeesiens appoted in the

support systemincludes first and 0 '
I N e e g
e prRSPECibh Wppar By sghoDvRgesd@ftiané secbyd @ppbohephoay taf

the storage _device tote. [0009] .In another t
TR 851 COBAFY Y et DFADs DBy Le T A L RREES o
d8¥ erand @shid@vaysdem i ncl udes | oading mul tiple

st orage devi cgtg into a stoaage dg,Vi ce tot ” %Itacig)gd .
{¥995 ¢ or ad@ BT APLHE SIS PRI BESi TSR BA Syree
HeARSEfing STRdnh BRIndaNdaded MaltipR Gtodagk AbEcIOME b sDFagt evice
transfer station to nove the.stor%ge device tote fré)m

{tie PlasagitifeiPass 46V IEoing [Pt PR 6he BBST ¢ PBHOT 8P
S80MnEIaNGe MbvENST 18d InB@LstARMILE R0l EHE bidEe8 HSi&Tote [[RBilthe
O] I'nplenentations of this aspect. of the disc)]osure,.

Agling pesitieleto GrigeseRatiRFmesIGPN {05 8STFIGINE Wit taragsdgriss testng
i mpl enent ations, the storage device tote is

supported in the presentation position by one of
(101 pl e topbenpnasien dihivpredppbe dissparaiay gicbigeseP on
%]orrg ?ﬂ?é %ﬁlo@hgtféa%eéj QH S NYinHerh dAGitibh AR sRa g8 adlibORte is

e tote preseéntation support systems can be arranged
vepoitedinlthe metehtatiespestion by osaeimatiple tote piaseyisfian support
ex l es, .t t 3 t
AT S RLERR O TULAT (R RRAL] (SR T e
ptespodtionanppericpnémgundd atrangoe verscdly we th rhypeetds prsb ofhge In

arm groovyes. defi ned by a -

G PSP e PP rgsrerrﬁaé?no%l\%gél?segﬁ 1IéaIrldeelts glgsé g‘é)cf{/e@l%%cked
oppRing ppirestabte suipogdrposinfipond erbetrtreivedbe respgepor arm

ar ns, er eby hol di.n he respective orage devi
Bhpne drire E QBuRings bhSeher BREK R PR ARG LS
irdTRds QU Ik Rdd i010S, pré R b pabitionoh Wittes telsogditngmsmiiaréhyl e
storag%e devi ce totes, .each housi ng storage devices,
SaidgethrresneshiesirassdgyiFH Nty 18 BFERHIPAPYI B aci ng each
st pge dewise@e trifiemémations theaadhdtinglosds tdadmgamltijie

transfer . . ,
storage device totes, each housing storage devices, onto the transfer station by

sequentially placing each storage device tote in the loading position on the transfer
station and actuating the tote mover to move each storage device tote to the

presentation position at one of the multiple tote presentation support systems for

or "iPELUS2009/040796
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station and actuating the tote nover to nove each

storage device tote to the presentati on position at
wor@02938he nultiple tote presentati on supportPGHESBAB040796

forservicing by the storage device testing system In

§é}a@mg)ﬁ§%l shoa etcfil@lcrpﬁgth%‘% vt HORmeRARHIBY 1R hAkR

rKi onthe storage device tote and actuating the
inchdef Iead@ atOitecmar(@g gn thectasegeidiyot e angdpglupiigdhy trgngfer
DR, %h% I&eac‘ct‘&a?lﬁ 88 (A8 W6&) fGh&e tﬁ@%rﬁékedelvf%@@dtpgorﬁ% Tbhky
£8°¢ presen atlon posi tion at one of
posisErtd atteupmemrtmmotsmsxy sttoelm@f mécé@jprewntaﬁ@n wv@ﬂ systemns
TRCH bRGhe (J0SOHE AR BAnGAL A8 3 LBRLROL Coto ARl or

g 'Of "any %u e ge or unique identifier.

lemesunmttlh echermyr mnmleudt@tlﬁss iThn mgwti ey Sncdirdg gesigheng the
tote ropert
$PbEs e taor sd B EPRR b bR A bR R Tt AgE aficd B8
sytht etagd bevideuexting eystepr. Opyerfonctips papergnis datamycally re-

reaSS| abl e duri Qf
e St e R e My L u B B it e
eoappl es, hkemé anpliea) thstratsfeopratisicineldés aaiodlqnvotally
|votaII attached it nsf er S tion .housj
hiPeBt e boeitr heRUE hathBih She e M
GBMie6 et tBte @ﬂ(ﬂpﬂ@ffﬂw desirccdfasstt euply @ehiag aemn bl yhe
openi nt% defi ned b (%ransfer statio o (EO % The
dlaHey hofiaey dbe ﬁ Ry rdyaRsrinedhs pen

BQS%(H PReing h@"éto?@e‘d@@ce&b@ﬁﬁ@ Brefiating @o&@drﬁ)rﬂ tﬁe &oor and
prel oadi ng position on the door, and cl %’HI % t he door

@B@smg,fhgtdpﬁrgbyt HBtigHOE Py tya g o%lé)@slﬁ% ither H]égrﬂéaovora ge

RLadd pe 1{1{1,%1&‘1‘{191 ageuslevi ce tote in the |oading
position. [001 In sone inplenentations, the tote

fér i ncllndeme anm@pqqta.tlggq, gheé%tp w@frln%{ggcé ﬁﬁxpl.s;tl -axis actuator
g&@@btg%%&&a BSe %Ha%to%atg@ HRdE: HeWetReh qieqom{g%@lﬁoﬁ hel

position and presentation position
thel mselaxm@ mmeitiomt Bire ra@@@mg lagtugraaspargilypiay melpde p versral
% aon ag?nz%naﬁgc%%ta‘ﬁh a PRl Bfor, f’t@ﬁ:r&ﬁalyp 'tﬂechlihlﬁ‘%&@ @&t@zﬁor

axl's actuator assenbly includes
hssembly nsscémtam tiyst, aengnd, ind thildilmes @C‘@Eﬁf’&aﬂbﬁ gr St I fqopasqr is

ltdlsgﬁs%s? gtmldg Laf of ﬁxo @l&és@é% %&g rFl[;bugm g?ﬂt"@“&g@ fs cgﬂﬁed to the

station arriage s coupled
tfiest lihear facttueﬁdir rrha wpnctaloieamcmator Fhespesedondhd lifhesamage and is
act uat or i on_t h '
FUBTAPHy SRR Eb0E il SRS, o o
@t@fhfgb geiedote0 Tﬁump:dbidmt supgasits operebls toon agebetheaeh des loading

tote. The tote |oading. ort is.o Iet t

B84 BesAogreo e ngane Bracel R hal Prbie R g

tswoﬁ@glhdiaﬁ&ﬁﬁatc&@h@&k%te lo%dlgg vigipast| The::mu@ lieehr h«‘:tuzbmtlh t he

second |inear actuator and the tote or
e A N e A e R S

H0dsEthhQREh RGN BUNP Gblage TR cTERpRYEs daripaed fotheh hdausd ades

a tote body that defl nes mul tiple storage device

sergptadtees configured to each house a storage device.
[0014] In yet another aspect, a transfer station for a storage device testing

system includes a transfer station housing and multiple tote presentation support

systems disposed on the transfer station housing. Each tote presentation support
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[0014] In yet another aspect, a transfer station for a
storage device testing systemincludes a transfer

waeapiznishousi ng and nmultiple tote presentati oPCHURO9/040796

systens di sposed on the transfer station housing. Each

LRt RIESEALALD AReSHRRAubSIEE QBlabSd& QR fidig U Bffedetation
recei ve and Suggort a Storage device tote in a

pPeEE PRI asing B he iSOmee §7ViePUng PHEEIhyA {Heme Y isjaposed

deWetenltestdidg ns¥%alceml iftochBbBed RS velaStot S ReGEdorn t he

transfer station housing and is confi gured to nove a

betoraeloddvg pesitioored BetrreeHtenIPeRHPhY 99681 Bf B and t he

gFegélwltoﬂgl;l}gﬂﬂ ng&ééé Olrhe zit'cjaite RO sbiR€ et BipfesPhOS@RLakIAN
upport mover, in sone exanples,

pxis hargree aasemblt haajigs: va@tcalaacwtoagié@ﬁmfwl Hetvatprgan a pitch
ertl tg) cal actuator, a horizontal actuator, and a pitch

Udt or . [001 5] Inplenmentations of this aspect of
{0985 scl dsypremenmmyionsnd thiglespenef be divplpaurpmay pelude one or
ng.,f eat I [
i Sl PupEPe 4R, 18 0 Err BRI, B e 8 it
& ldeoxt;ﬁ‘ameﬂfyezlttaﬁtﬁatd the trvols |>uagoralnmhsmg) pfid gmﬁ@dedl  pyeodd de

a tote s fi
EloRREPEs Ol Doh ShPrrinRine R R e hOGEinb MEhe door
gﬁ@ﬁ bRk h@bpenfp@fltldire ﬁ&lr&denglgamd smppprmlgtal snlga@ dsvlgﬁr mgae
evice tote, a tlon
850t 6w gug ot M aheelie Tubrsldier b bdfs Bafift Pt
exAPaBles | thetoteQireseh eaesppdrt gfﬁteﬁlupcpmiet; figsy sﬁmOnd
i ncl udes, first and secondg(g)lggé)& n

SPISBER PUET HEOE SHPPE AR P&eg?%bvad E{,%‘%ﬁ% e
2RV RANESHAEbicnREy bya forh@d @viedye.of a storage deV| ce
tote [00 1 I n anot her aspect, transfer stati

f@oR St 0 rla@gotgeg@prgét f ggxﬁfeﬁdtag% {Oé ASTOREE deidse tgstmg system

tlcRass ShamtcthQh RAYSE Rg AMEpRE pRb&tdkioh Support systems
presentation support systens di sposed on the transfer

dpesedan HEHENTIY. Statge Rodstige Fartel B SRR ISUPRST D3 EP Lt em
'c&mff‘;ggféti't&f%ﬁqe LR SR /8o rBRAIS P RAE fn a%r@s%@tﬁtﬂgﬁ)cﬂﬁ‘éh €2
t ot In a presenta i on pOSItIOﬂ for serV|C|ng t he
stroiciag by desiaregerdesic igfingayttem Timeanskea QY ingdudipde
%&gsg%seﬁ a}ﬁl‘%ﬂ@&ﬁ@féf&ﬁtﬁ)’ﬂ%%ﬁﬁéﬂa{ﬁ% bR Qoatdfr%rﬁﬁﬁ%ﬁ p?xtoﬁllyo n
ousi n tote | oadi ng support pivotally coup
taupldieo thotiete mover Thi ke loadieg Supaelt HyO's @%WY@S@PW% ﬁﬁh d
' AR device tot
TR R ML bR R RO PARL RS 0 g e
frm ®te ftﬁbl‘ear umoeﬁgmvbw e dortbicdendad strportdeeyeehdetlipite
g%gtgo&? g) S&Jg%ttg (‘}P stora egle\\f}}:% tg)tet Y: ?(Ea.dgl%z)l %1{18{] anct BE second
p@ﬁﬂldri Qi supgpiocling Iaetcs@eolndccpmm ih n}arp:esﬁman@upptopm atrrge af the
t orage devi ce totg in the presentatlon pOSItIOﬂ at
Eﬂﬁ%prﬁ' enfafRn PP B8Nt ati on support systems. [00 17]
[embenent ahipmﬁ&n&floﬁsmfﬁma&pw bt OF disblesud sy oslude omeyr
I ncl ude one, or . . .
more of the following features. In some implementations, the tote mover includes a
multi-axis actuator assembly, which preferably includes a vertical actuator, a
horizontal actuator, and a pitch actuator. In some examples, the multi-axis actuator

assembly includes first, second, and third linear actuators. The first linear actuator is
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WQ@Ri09a2w383 assenbl vy,

nore of the follow ng features. In sone
i npl ementations, the tote nover includes a nulti-axis

verti cal actuator, a horizontal actuator, and a pitch

é&éﬁ%@ﬁ a 31[19w§@ BELE ¥ AR 8o MRisiyl f\'hﬁ&éhﬁg@@w@ﬂ&f to the
i ncludes first, second, and third |inear

ﬁrﬂt liagan ﬂ@uatqrh &he secend Iiepigruaige tsukparedios dieslfbeasipes And
f St Al hiONpiDON 8Et8en e bilst ind

gggl}lg@%d Ileg t%gf%q?tégog?%g%pg Ptl r Slt ?ll near aeCnt uatlosr ! The
smxmpbsmons aFheghbirdiinesr aqt@tcm iispiegaly ORPlehE Hoply e second

r [ I I t Q na
SR A oAk L GUEL T k< ) aegtnge o
pnae thedkvts JoaTing sumnortd I} jomsaranpley dtedirstipssippnoftthg tofe loading
C 0 u t I

VBB SRSA, H %S A AR o
dxpsabsazhiueny mm@ﬂ ate the tote | oading support. In sone

EHREDr o= reSmat Gl R RY BB shife bRl 2E5R0n e

ﬂ@ﬁdfetrlsaﬁoxoﬁodsﬁg ahabta&lﬁtgmadi kcngeesupporrigd devse st @ansfeakd y

cal T ansf stati,
g’f)g’g‘*‘ tep %&I‘%ﬁ”ﬁg’c h@“ﬁ émér?f}attfﬂmfb r‘i’s,?ecg:*{lraoyls,f1 a?‘?olglggmge of
h@uﬁhﬁfar Adidn Gominggdnedast ond Efaled e paess:ttﬂroag;eppﬂmﬂysrans
totetransferredfrg éhetot Ioaﬁl t
P Gt e B O e eids SRS R PR sty
LhRidera0 sbiETguieiad p@nldb@us)mg oadr ﬂﬂstdgﬁ@?;ﬂatﬁ»ﬂﬁ voile irhve
tote presentation support systems. The transfer
slosadinositify i ncl ude a door pivotally attached to the

t6aosf er shabihobxhpus] Mguane: candd gtnesd atdeomcntme a
cl osure over the staging platformwhile jn a cl

péhed erihe oot hopiie edarpiaed b REVideatnsye ro?a fote
@ y HninPabidasy %e%%felpslté(@h abhyngatithaabads srdbitero pivot

nsfer statlon housi ng and configured to provide

bbtwm & @Fn aotigme s lypIvine GP HPREF AR R PHEES BYYiteHete and a

é‘ééﬁi AL 1 NAUSHAG dlRE t&{é’ﬁ{ thé Ba@REpGR A, t O
tc{o Oggto%e nﬂanglc} en %CSIetI on, for rgcefggl ng and

pbr ti nglhs taft q;rea@éatxgewnpgrttsmt@ns caple dispqsed @iythe same side
' UG8y 8K &Eedk O &ch Binkine

B }rﬁ%@eﬁgtsagtgn g‘#@%%ﬁ%%&ﬁe tote pr esreg?at [ orc1 suplport
Eyeit erproanatya sdpl@ru@szetdm@msmmff@mlesatwe vofh regpect to the

ans r.statio rr I -G8k FrstMnfi h

§?§e§$ 0 RBac Qtl S%ﬁb &Esaﬁﬁg’f gltsgggrgggnep\r{l%a%ﬁcon su%tpor
sgcsh@n@obmg parschif fta‘temp@rt alne\catfignedtb bh racaisplot respgctivve
ot hers. sentation suppo
é%%f“é% defl%egﬁ)g& EtegP sto&a%aecgg%{oéeps%lg tﬁ)@ge dQVlg'quE
RLRleSARROFdy &mith definds Ingﬂmi;ﬂdstbnagd:x&vroe @fﬁ:leptecdestnpnﬁgured to
r e%ﬁjgct ive ar gj) ?r ooves defined by a tote body of a

B PRFLS 6t e. The storage device tote includes

o0t € body aﬂdﬁh@rhs&eﬁc h@t@&gﬂﬁévﬁdeﬂbﬁngt)&feagﬁcldéaamane
recept acl es confl fj each house a stora tgg 1? .
automated transporter and ultlp e racks arranged around the automa transpo er
for access by the automated transporter. Each rack houses multiple test slots, which
are each configured to receive a storage device for testing. The storage device testing

system includes a transfer station arranged for access by the automated transporter.

whi ch preferably includes BCT/US2009/040796
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[002 1] In another aspect, a storage device testing
systemincludes an automated transporter and nultiple

W0 20RA82%8F anged around the automat ed transpor t BET/U82009/040796

access by the automated transporter. Each rack houses
4l LA REE sth @ inGh @ 8 traldFe:GtiBh BoRaEhing efftipiib @G résentation

receive a stor aege device for testing._ The stor a%e
eI eysteatstdisngses\Pa e nsfer Hyies hauiing ek O ISRIgIPEHon

I So el DEnBUbOIFRL Q6katd @RTR@E 8Ya The
@P@%@?@?@“ﬁ%‘i?%@n& udes a t ?ansf‘er aét ation houasi ng
amsenttibt ppsitontfot wrpties Bnthasiopee depisorting gt @hsA tote mover
di d‘?@)g%ﬁ%n% T8t LARRIBLsiRd Al nRMSH RinoFatiorh QI Rvice
presentati on support systemis configured to receive
angbaswupporltadingsiositiay endiby Preeentagpe pPsicR %P’éfs‘éfﬁ]t“-‘atﬂepn
gr%%'n L3R R.Ep{f)gxt‘t SRIMLITAG (Y mb iﬁgaﬁégﬁ e¥ H8ud L thng

ystem ote’ nover Is disposed on t transfer

stiabdtomorhewsibhohasing aivsrticanfiugar. e dotiepnta peugos g iayieh
device.to bet ween a | ' 0S|.t.i ~
B aF 1 R, febfe SR, ROP ' Rp A ek e frs and
SaEpRDSEpoSys pERBS tofh@ippat enmeveiigurdédro o mseieshppicensctive
i ncl udes a Ltiaxi ctuat or se Vi
bar e Sniay s Bofr e RS (N Gafhoes
atd mat@incluibefifsgb&opd, age thiird tlinen asuppoer Thefist Brear agpator 1s

some exanples, ipcludes first, and secaond opposi

fiapeesd 61 = bt 84 s FenLy MEUGLITT Ger SH TG BE” Fegarsky be
BYst [iRSPRGHAME TAE $BcaiDiMéasact@ior etkpbyedantint it bodageahd a
st orage devi ce totf08 In sone eﬁalarrg.l es, the é}oge nover
phetlliepiadre the tdp lading suppgrte W PP P R BER CHb P 4TS
Th8nd pdsiifond. | NRARIr@GAAL@IatdrSs Sli@pps@dplen bosi te ssahd

of the transfer station housin [ carria [

| ATt
BoesphateGni He B ISEMERHERT. dBY (6 dpeirFRERGI GRaPIE

Ly e (SETd4BEE rsuﬂg)%rt.d IS RA%Eda8pled, AR thinfter alohiiagelcand
to the tote | oadi ng support, which

pivotally couple _ _supp
piavl@m&reb%’( w@r%uteﬁ &0 fepd 31oteMArkEg CBRdeHHET PPBHE devitfdote,

i ' LHAEQS 1o VR INQERNLY s REPlaG Bt Boted the
ggégggkvgﬁ%gfqgctuéggﬁ agd,the tgté I%ading sﬁpporf.
Thding lppsitdon dndela pressigaeronosition afne gbIe 19te PrEtRsEn fHRor
ts{’)sket?nsl 1284 LS RRAG tread ROMEREIRLES, the transfer
station 1 ncludes a nmarking reader configured to read a
{@e2] nar ki fyg donilaofae of met isplrmegetiens\if 81 disstosure prgeset

of.e_nover bein | & TEEEi vag
i‘f%ﬁr%@" i ‘é({/nilpélgylg%g %%’gg\%(gﬁm?gsec{qﬁgog i Inbg posi ti on and
bhiectpres ehhangawip ds ipjacmt fom dlreedesdriptine andodrawings, and from
@{ﬁeﬁﬁggati on support systens based on the marking read

‘mar ki ng reader. [0022] The details of one or
nore inplementations of the disclosure are set forth

in the accorrpanyiﬁ@sgﬁ@%@g@@mw(}gescri ption

bel ow. Other features, objects, and advantages will be
appat ent RGN Sheedestive peieha andiee daiierigding At s
the .clains. DESCRIPTI ON OF DRAW NGS

ransier s

[0024] FIG. 2 is a top view of a storage device testing system and a transfer
station.

[0025] FIG. 3 is a perspective view of a storage device testing system and a

transfer station.
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[0023] FIG 1 is a perspective view of a storage
device testing systemand a transfer station. [0024]

WO-R@B9/1238% a top view of a storage devi ce testPEyUS2009/040796

systemand a transfer station. [0025] FIG 3 is a
gﬁ‘)ﬁ §]peCt I MeGV4 & Wp@rfsp&ti% QERYEa SBMEE @ev?ic%fbtei'ng GhsS&tigida
nd a transfer station.[0026] FIG 4 is a perspective
{esiclpt of 2 SoBEO A [BFEDE BBHki ng i nserted into a test
fdo%} of a 560 R9GcdENHCEViESSEh N8By §6&Miah QORI FIG 5
S a perspective view of a storage device transporter.
[WO88] FI BIGE isg parspretispeiey iofesigfgnlicedragingfiggeryng a
%?élgggwti&ansporter carrying a storage device. [0029]
I's a bottom perspective view of a storage
E};@g)]ce t r dNEpbis b dpttarapsyhedveayia of ayjeragedavics Faposg]

.8 1is spective view of a storage device tote
F%mén%ao%%fﬁgeg&ggg'iti on. [003 1] FIG 9 ig a perspective
fioa0] of a MGt ageedpuiivevibwioba biarage prvésdpie it 4 hading
BOSStI.(}I on. [0032] FIG 10 is a perspective view of a
PAH€f er station. [0033] FIG 11 is a perspective view
pfo3a] t ot e HIG. @isppespantiad view opeshtagodeviariotp it presntation
a tote presentation support system of a transfer
B¢419%n. [0034] FIG 12 is a front perspective view of
g)lotémf isﬁp\mﬁ i is ppasgtcove dew pansdmsfer sthidini on. [ 0035]

[ : .
GhGan i n e 11955 oposSBe e A Rt oy IRLE!

RESRAE b ¥ Bte/presvn@fion M@pdrodyetemmfanrasdfawmtion FI G 12.
0037] FIG 15 is_a rear perspective view

_ f
AR5t er St Poohe RAUIRGPE ST BRSSPSR RRE 488
hg%gﬁg%snglng 13 is a ?i de view of a transfer station.
is afont viewof the t f t at i
Lidan ' e aes Pobda bR rar S o Sh I 2R
E%)@légus driagi 119$ 2 kRELIEREQ Jetdhbetiob QRN $he th¥E TtdvbERown in
SCRI PTI ON [ 0041] Bul k feeding of storage devices in

&1Gtlér age device testing systemis
[0037] FIG. 15 is a rear perspective view of a transfer station having a staging

platform and door.

[0038] FIG. 16 is a side view of a transfer station.

[0039] FIG. 17 is a font view of the transfer station shown in FIG. 16.

[0040] Like reference symbols in the various drawings indicate like elements.
DETAILED DESCRIPTION

[0041] Bulk feeding of storage devices in a storage device testing system is

advantageous over manual individual feeding of storage devices by providing
increased through-put and efficiency of the storage device testing system, inter alia.
As will be discussed in detail, presenting multiple storage device totes (also referred
to as totes), which hold multiple storage devices, to a storage device testing system
allows continual storage device testing, disk sorting amongst multiple storage device
totes, minimal user intervention, and increased efficiency over current systems, inter

alia. Bulk feeding of storage devices in storage device totes provides the advantage of

8
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advant ageous over manual individual feeding of storage
devi ces by providing increased through-put and

wetdwgrssty of the storage device testing systREI/UBIN0E040796

alia. As will be discussed in detail, presenting
aRHptAoRl ﬁex%lﬁfnge lg)eﬁfbxﬁ@mﬁ %%5111@%%@81E/Qécﬁfeﬁﬁdst&1@ge&&wce

tot es) mul tiple storage devices,_to a
Qt@wa?g@“d’évp]éfé’ Ctaggltﬂg AGTAEy §?Vé‘?ﬁ alef BRARUS SATYIEUEEd st or age
g&l\(f'e\‘foqs)t agld g@xgtor génsé?es%ﬁ’tr 41209 REBNGSL ¢ MM i PR es HOn@ge

device tote m ni mal user |ntervent|on and i ncreased
sftdite henyegodeviceiasting sty andethen walkpepy sl spryice gy ther

E}es?e% Ejgulf?ftcig:ﬁltng 89g§m Xévfc@&n | sBbrde Qe AU isE %115»@5 e{%?omauc

pT OV vant age of shop f f1oor flexibil g)
byrtipg ovbsidngyiveheitiaielsiorage ﬁ@w@a@ieﬁ yis pellibe @éctussfd FIQWag e

g(ﬁ) ﬁe tote O Qdé@cre asQfsed 156%111 G¥cl e(%g bk Afves! s%'ilégﬁnte

e tot'e§ VErsus ferouting fixed CONveyors)
dpea*samemonyainwmse&eirmy devbert thit refuirdy dsyeehrqneugytestinggdon he

St 9 a? %%e 59 g rlve 1%?:29&11]&6 nlg? V§fa8fe%%$aegg%\é%gﬁwhgﬁ Etlm%g

0 Service another system
Bightkll;f @eddeﬂgiatafonsamdlagceatdg\pﬂa@tes With Isftgnﬁ@g%lrfd@su desolid-

tes. a al | ows aut o or ves
SRS S A R R Rl ik e hERLSd, Sl
bajsl@ﬁévht da042] S sdor SER}EMdae\DFO‘Q\/I (msteaﬂs:efdlalsimmanmy) is often
[ sk ves olid state.drive r
alH e SOMERE oHlp B8t PR e e BB TR S s
tR&dng ﬁfoﬁfelébaﬂotxﬂatahﬁml deficeli sk drive is generally a
non-vol atil e stor fQJ ¥ .ce whi crl1 st ores diﬂ%italdl\y
URd3ted ddteBRE IoAg0at b riBoYES MPSTGIAEPS A gopRe device
Y?Qﬁ lﬁgybt@rélsl'éb fu@ﬁiﬂﬁs atAeaSQdnk @&t}bﬂlg@d ethhsyertdr38D)e.¢. sotdtidaing
st orage device at. uses sol i st at oy ore
BEHE; s¥ R or galtraxiAHnagE Ry Al de ﬁﬁm@%é?ﬂﬁﬁ@a&) of
E&tﬁéﬁnﬁ@fﬂahﬂal td § 11688:1s8Aaeab) ﬁﬁthé’leﬁﬁm&rshcy\ﬁl {Hh@ tdnedN
solid-state generally distinguishes solid-state

EResePE DR SopTEg BT08RET BRSOR Qﬁ‘i’fé‘%{F togetpiscaevslt 9043]

g&tﬂgt%ﬂl FOafcluGRe fitkst Buis 2AY HQ M éHAl (SRR BIrh BRFirstAxis
orage device testing system 100 includes at | east

é% Hmrolmﬂceml epGioporkle fo e 1087 ghour BB S exiafhq and
ARRLEY, YT &IE'EE glfz d?}éb'oééd aBX Bi%ta &R kheAEHHiR AR LRI HaRIBE
I'rst ax FI O. substantially normal to

atofa&@ devigLiop ac@oxlaostorhgﬁ deise éﬁla»ﬁpﬂtféé 5¢ poing thp gorage device

{
@b’é {?sn%? ngIE}g a )Dcl\/hﬁlﬁﬁlr g%%@%% ber?da%?ee : r&?f@ighé fbb@tﬁéﬁr&%O

to ro ate m ned arc about
tfd”reezfvwngtbyalxa ©b5SrmrA0.t Bachxeai@0 haeeambippfertertslptie 10

s 205. The,roho b
F%tl_t‘%{%egg%ﬁcg%e st?ra%ehdev%cl ) éqocfgxi{es 811& Isogg@ rﬁl é)% dteﬁnes a
gERiaptid1Btelin® L2l wirkipg sedlapt valudc 81 @lwidnte ofks 19 bemo
robotic.arm 200 .to handl st orage,.de |c /
ey SuBhabo v s BT R R o KE R R PN S,
davichg bHaR rgﬁcﬁﬁ afm goo FT}GSulgﬁmﬁ)iHy cM]nlnﬁmanl @orkafgk:slvéiﬁ)}ﬁ:

are arranged around the robotic a 20 or servicin
Rt e R S PR e R e
h&sht Sh@amts3 IR some examples, the robotic arm 200 is elevated by and
supported on a pedestal or lift 250 on the floor surface 10. The pedestal or lift 250

increases the size of the working envelope volume 210 by allowing the robotic arm



10

15

20

25

30

configured to receive storage devices 500 for testing.
The robotic arm 200 defines a substantially

wa@ioongissxal wor ki ng envel ope vol une 210, w t hP€TIES2009/040796

racks 300 being arranged within the working envel ope
23 ot Ofch ﬂ%ﬁsdﬂwalrdl YouPfisE@Fhwa i} toSdeBliceId0sIb@B10. The

servicing %otlc arm 200. The substantlalk%ﬁld
C

giye oiribky wer&pngmrﬂvmgvoéwé 195an bofugher DRSS
ERIRAGS tﬁa%@&eﬁfal&thfﬁﬂﬁ) is generally only linmted in

capaci t ht constraints. In sone exanples, the
E(?@Ié'é)]t ic arTmez@‘@mla@d anespartes d0Bys canfiswsebigdideagndspyaservice

P& ?egé% {)t A t+ #I{C)le%ggorg{ﬁu&ﬁ%ow AQforMIEREE 5HO thrd B the

pedes i ncreases the size of the working
exrel safstem\léﬂ umoxzrmouwﬂcav powlingualheorsssideripes S4P ﬁz@@hﬂ%ﬁ

each ot t..al
gegi;n\ﬁ sy exPelg{)] a crvgsfrs %{#a K séosztgﬂeos?&}/@%é@{vt\o r &e@me 500,
ehvredsopieer vostannehd 1@ upa hatblees fofi stotage ddvives eikte @e Bayn Al PP

a e E%&e%%sémgg%agg& ?ourlsét hgvee[hé) ?] agtloagg ncl !!u];lés 21‘§1gl'e:fore wnh

rans or I's configured’t
bcﬁdﬁ@@md}am ktyragedaricce S@Mﬂdlﬂf@sﬁt cghapitie8dd b aurpyt dhei Sd@e a

contipnuous flo st.0 eyi ces 500 through the

HRg AR 5”§V?ﬁL%%§§F°%?@8%P|%ﬁ%us fl ow of individual

gdoasage d eR/leaﬁﬁg E»GGGS hr-¢ Ltgehstt)ﬂage deaskitesgnsystean000ludes
al l ows rand s for .each ar

auors g0 Thor Dage DR ark St St < RE T8 Ches

fftophied agRpstey 0@ Sr&Qatotnmtdaerammrtad 100atdepatientysseatices

entire testing | gaded nust t he

et test H@fs?lowgrrﬂ%%fmlag agietage %W% Be Py %ﬁffa‘&?e r %&%"
dgVing &8t 2006101 TN EdnefeLaiticaanaGbisk et moRetotel ﬁOC&&antyhg
same tinme and serviced (Ioaded/unlo ded) as needed

Podipt] stragectericay> prespris! fogsevicpr &y Siegrioguieddynperier 200

LS grérﬁ@r §M§$1§m01199 sdrifed pRSordeliv@ngfaed r@ﬁ@iﬂg&fbréé@@evwes
con ured for bul k feeding of storage deV|cei)500 to

Shfotomuld érﬁmté@st@qaam@wﬁﬁ@im@wemﬂr?@ alit Biraeggaliow an
gﬁfg{&gp@ b fber %gooretﬂww ENREMIH Of sBSHN HERSs86 b dn8FHonSthet

transterring a storage device 500 between the
tralasm@fsetlms‘&(él iln ﬁleéﬁ@@nﬁﬁ ahoyen FES 13, g3chtiotg §¢f) ispppgssible from

E‘es él%’rxce{ot né}?stehtg ?%r 3 ©Ris AN prE®AGH Qi8R0 R AU may be

e devices 500 presented for
ﬂﬁlgﬂa@d pga stwrctehete 400 bratredying aspdlpgioneat spEge datiges 500 for

geﬁtgrll’]g? c];real; a E:s%giat?on tg'tg%Od) for FecEfvln 't%S%i@@Ur&{Ee dfe Fes‘%@b '(&%’[h‘j‘g

etrieving storage device toand fromt
SkahagﬁlmewbﬁmnMpb¢ﬂmgﬁEygi3mm@®ﬁmnﬁhé&i@te%ﬂ®bﬁwaiIow
rator to

t
Hor TgeRiBine Su i Frd M Fhh FEnfs SR BELLED Bied.o
tloﬂaﬂtyttbﬁ, réspattpily. $hadwoate GO0 Eia@md%udeetandﬁkmg)ﬁ@ G is

le f | tiy t
seccpel e (1Om{echaciive Lot BLaRtal Lo sHERaL

desitgnrhed 208 ca&eg@ﬁbﬁ/@&ssﬁpﬂﬁ @060 @fd is lftplp“bxyts Ngpraxample, the
col |l ection of sto rage devices

St or as a
Fudiings 500 gp thedetes & Gqu Wcordg% gvh{f? glab ‘)egg?%b&glxg? grr agéoecla‘?ed
demiceRsn pRPertiey sRAtB¥supply tote”, “passed return tote”, or “failed return

tote”. When a tote 600 is loaded with untested storage devices 500, an operator or

automated machine can read the barcode 660 with a barcode reader and associate the
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Destination totes 600 may be classified as "passed
return totes" or "failed return totes" for receiving

WO e®pazasye storage devices 500 that have eit heeT/psze%eit0796

or failed a functionality test, respectively. Each

t R\Fglly%%g YertyNGitHAHS 16teBREE NG 16812d 08oGhe RABEOERIon 400.

of unique identifier, such as a synbo 1),

SeiErlp] @ eng)y tomooéa%bwsq@éﬁi Vidh §ihehihe £ Rassgd getumn tote” or
cat 15 Ellr&%é pﬁ%%t{r Xetﬁgelt 1ts a8 L AR sABE SR Fhe FOT
exanp in on the totes 600 are
barlumﬂsperwwn: he wammﬁe-a:zs@gw@nb runa%%mawéan et h
$m¥%§ln propertles such as "supply tote", "passed

Ufn tote", or "failed return tote". \Wen a tote 600
[®4bbaded mmlm@émt@@ of th@rt@tg agiend ererBoViden a
operat or .or aufo 0
A R
pﬁ@pﬁt’ hungwic placetdhaa panm:@ar lb@lhon)@ruatcanos»en aated whategagiheer

f tati 400
Ee bbb peul olhe BRG] Rhfopd) O

pfoaidleeai sihglt Wipay sope stapdm)fae ﬂkyctomé dewecd testing sysoead €D, dst o
he transfer station 400. n r rt an be
gtll% T \%e 'Stgragg g?vgcﬁ: etgte ?0-6 %/fg)?éeﬁe T g.rrﬂe%cgelﬁﬁ cov¥1\n1e hi n

HRRuplys trem thd AB4h obyRaMIRe dedef tores b0®Nnpft stohee Ideme:

mar kI ng pr.opert rovi des a ant advant.age

0 yaepa gyl By @fﬁé@ﬁ%ﬂ% hERy A Brdges S
46 Iafetnl 11840R8 aid @R @oﬁlrth@iaﬁﬁeqﬂhcb NinthPasstd whtdrathe storage
| ocation) or a carousel sys &mhere each ti.er Pﬁé%s

davienisiss 6@%9 704 i telg AR ROt YNGR tegyne 18P

the fdans 8he Sh@idn@00 40fe RIO¥NABIN B wiild Gleote 600 is in the
i nput / out put station for the stora e deV|cedé@s%

eI I00 QiraseREL P BT Ke st SEm
Lk, 0 AR 1 08ARMy @ St%%@&@@g hapURg fraoymied

he functlon t he storage dqylce t ot es 600.
pwipuated tr@msag@rcié%ub@éthﬁr@ta@sse%@ B0 PGNP Sietage dgjdce
gog%sl 608 \&Ia%ngsfdl? o oﬁﬂgre%%e%@t&’é% ®LRE A 90K LE: tRLBSed

are ‘oaded and unl aded” from t he same pl ace.
K‘na tmalaalasgsrome/ra@sqch@o@tt@ bagéscge vrer’ rorags de0e iss ALt

az\iln%th ? é kl'tlﬂlg g@[Ql AR qu‘é%’]@@%%n B&Bﬁw ITHE 51' tHQother type

func function 600 of
bf)fceltmlamt@hlm@mcmtéséoﬁ hecetthtyerr6@Optied, thys whiag tfh%ﬂﬁf@ft@f

B3RO R PSRRI e BnOLAOE R S5 RALL B

goo t put
sb@ ngeprdeMemeaﬁs ffs O@rage devfidd thstiglg bystenh eoomlmmm@ue

ﬁ)%ﬁglﬂ_?)gé E‘?‘{?P’i 8‘%&%@5&% er(]:feugs?: éug E) & %ce)r heag ?1!) as%ﬁrlgé ons Q@cﬂlé ther

MicBoifof b RRERe At Ocagr cdevasee ol 0f ﬁ@seﬁﬁﬁomﬁmnhbﬁ When the

reassi gned (via the marking ope ssoci atio

basieregot  Uih et ed Fora e BBURRE" BB EGE .

gﬂﬂh&eef “ERNPuE, stor!igéﬂiétflce &tﬁ(ﬂgﬁhdﬁﬁi itGertodthaswH0& man
econe one or the other stora

e of
B09be t ot Bampisr s (LU PBP L e 1R RIS Ay T h"
mﬁlpﬁfaflﬁ’é §toxﬁ§e devices 500, as shown in FIG, 4, the automated transporter 200

is configured to remove a storage device transporter 550 from one of the test slots 310

with the manipulator 212, then pick up a storage device 500 from one the totes 600
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removing themfromthe systemand re-inserting a
different type of storage device tote 600. This

w@e@viehs83 advant ages for storage devi ce testi nBCHYS1089040796

100 with its single |oad/unload transfer station 400,

REAHRIG n‘ﬁfi’s@&‘%&@%n BESw P 1B SRHIR ULQRSIAHer § 108 and then
unctions of a storage device tote 600 based on

ptas drvrsariasiiepes raspivter WHe v ihe wpesifgTier >t ‘a?fie’&nt%’éﬂ)ﬁe%t
glggﬂ%sfgretgst{nﬁ oY g lsgna%e dgff&jc St Pier te§t§n%r A0 8uERYicE Qakspbiger

produce a "bad outg storage devi ce
20t BrB0e; thmgf:ch gprape deyicg5P@ dromHhg tesielpt 8 H0: Ry femvoway
N850t £ MR Q¥edS A RUEyiEEYI0HRom the test slot

% gg%&%@%éaébg fgfgﬁ%ﬁTg%t§¥iné)storgge devf%égt?O%O
a0 (s aowith |tln3 rEndpulaor X1 Ak carptiemibie edted ptargp Beiers09 gothe s
caonf igure fe 550
F,tf)lgl (= evwe ?qgrtg{ge%\éﬁo %eg{aggf%%gitxgg M?](p G & &%Eﬁgg%&ggt % "
RibPrge tidnam: tplmmortulpﬁ@ te teorrade teiead s@ea@@@ww & torpee piae

60 at.the transfer station 400 with
‘ﬁ§%§98?§gém§é§ﬁﬁgm?%§nsporter 550, and then return
(dm)ag]st or agﬁled@vslc@ 10y sinsp ar Flx: 4wﬁpewntdpexan$ﬁ @ragbgured
devi c 0 th est sl .31 '
e OF ophgetSistehbetg S shrvlief dhis 758 pleflach E0L00r
aletieiabex ot maaspapt efvi@@nspetten B0 esscmﬁgure@s)tredn‘@ttbfr age

device 500 fromthe. test_sl

$OBEa g PP S Q%Qﬁét%ﬁngéﬁg’a&gff%‘ %3’/ r%hge s Oma?f’gsf‘iagg"’““
SOOI RAGEe, daybaBe SO (l@mettﬂﬁﬁspbﬂ&’e 550 BrerddhOd (omenne ofiihih

t he nanggulator 21%% rrég@g t he test.ed stora%§
irslslete 3 Bowth fhe rehet & Oo(reﬁg &Y gBVPiee F PHRSHE T 53 o
LR hiEASh OF 1 tudhdpoRerd30 widnkk MRGpPatbati2ng tichebs Lonade

device transporter 550 to return the tested stg%gge
ae¢ pempbe ¥ dlwhdedm b ¥ otBSSB0er StV'f A PP,

%cﬁld%@anﬁ 400560 LGABL a T tdaaSity SlsRiped &&nm%m\l\ﬁﬂorh{éd Ei] G

defines an opening 312 confjigured to receive

sltdewd@é 63t @rd o b?a@ﬁ@ #3068 tha s‘eileCWﬁlbtWOerh? pge é%Ps‘é? i
gfog}{cjl g §t§ra9cl: M 8uHort 18 sh&el) i IRoB 88 sothA 18 rd@&evice

evi ce ansporter 550 is configured to receive the
shgpaeE 5é@vart:@ 1506 (2%, Yh&wAcloHC pme200 intg A goponReneatia g

%%( o(tﬂr{ﬁe &%tagl Ctvﬁzgs 5d0AR3RQ"4 6 (%ng.ﬂtqh@ sthBe dARNL r&eplalles

rage e transporters 5 I's renoved from one of
bh@dctfms«ﬂ by th@ttcs;e 8aD(seui ¢, kIS 819]0 ofhezpagealegice trwporter 550

o PR R s A R A PB4 8P SRR

ﬁ@hoiamﬂarrmbwﬂﬁonﬁh@waﬂﬁmes as illustrated in FIGS.

- 7., the e device t I
f(}Oét% 560%&%% %% sﬁ)rage deV1 & ?51% e% @ftlﬁ_ﬁ at%ag? %Sg g)a Ith%g
SBiagt Gé\ﬁ&drdﬂypoiiﬂedﬁﬁaihb Sto&@@ dcﬁMreamertar Pasad picatwadse 6

t hat tlve al | he fra 560 to
SPor g0 et ahore Ty e SRER ot h Sy BEHEh S
thdtn dn@ of Sk &sagets d 8Y ia€ éhotvanBo AL &r soﬁﬁﬁmphmeh)tetlcmsytéd

via the robotic arm 20 nto. a

RABHY GG £ B R e ool S ROULe B R
Qfspdtel td Bt Ro2bOIASR thBYHorEr T56C &Rk alldweSactuation of the clamping

mechanism 570 before the transporter 550 is moved from the tote 600 to the test slot

310 to inhibit movement of the storage device 500 relative to the storage device
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620 defined by the tote 600 (see e.g., FIGS. 8-9). The
storage device transporter 550 can then be raised

W@ 2009/129383 the robotic arm 200) into a positi OPCT/US2009/040796
engagi ng the storage device 600 for renpoval fromthe

h@ﬁ 089850 199 he Mbi Hrhe (shar@gan drvé€ 80500, fha pl ace
in the frane 560 of the storage devrce tran%Eprter

slaelputﬁt?é%% PRAGEn deviie BecrapiisIriainige o/ Gindeifhe e sorage

S48 eyl G B0 sE@IBLNATwE A iRR e theRYrdda@evice
automated transporter 200 for placement wi.thin one of

t:rh@ppxéﬁgtSSQ, ingq enefthe tad sOBW qnﬁl thg giorage deviigy SPF A a test
@*mﬂt éagtbxggédevtclg QoiRALPEHALQkzed Wi al t§st ﬁbﬁ&nnector (not

lgured to Initiate actuation of a clanp
sechanTsmi8Tongmsgogien 37A napelss b F%rg@u@é\w %@age the test slot

51 ARRROLLST 6981%8 T8 S h QW G riat s't&%qew%@ Barfsh P 5 5@

nmechani sm fore the transporter is noved from
rdi@ive 01 e BO05I0tG 10.hbn suels impdérerntagios, perei thnitepge %\?é ﬁ%ts

o b e LRy ReRds: agar@ggmg%nrﬁ' Fblivehel @ablifio (L OF

Jelf E&HANS Uring the rior
inspnliooA12)no trhitrestmshiol tl&mragerdevmmxpmrm 650 @kiEVe to

FRNREE! 102 Sy BhRgh2Ge G RReIRE AP E fiah Bein g,

Tduse dblatos dudng iepar thh ameodkambles, sftoriageicdeth sierage device

trans n of .t test .sl.o l4lin
e s R
séabiagende wdoedaby néainahe BdBloedyaged with a test sl ot

t 70
18" be o dneguran clysenghise PR Paaf B P TR il
b@@;ﬁ@ N)Q?Vlhg@lﬁ%ht{bldet@ 1;0 Dbichi Isitﬁe memhdan;1311mr®hm®gﬁe4 a
devi ce anspor rel a (0] e S S
B0 1§ A L RE Rl o he ety Al e natte SBe dhoee

kQeptheidsRo Lt fﬂ@ﬁﬁsﬁde’ 61'11 thatt AR cadhas¥piif@ed® GbadRiasoripé0 i s
engaged again (e he nanrpul%tor 212

deigeni00. %Wrre?ﬁﬁmars tﬂrretof§t689 5l 089 PR SIS Wgﬂt Erthe s
'ic%hf'ﬁtf' Y&t 40 sA8hd BRtsiopd R ldeddOrecchiR1cs banpt BgbsehtidlRvertical

transporter 550 in this manner can help to reduce

wibfagg wovsd, diphionia ip KT .18 dn othar samaleatipled8? isdietdip
Eﬁoiﬁerrtohggatwtn%ﬂ%tt@{h@ %:adﬁil%g)bﬁﬁoﬂ LRASP A dnShel2eBr ANGvertical

st orage devi ce carried therein are both cl anped or
seeuted, dsrwitohbpieseniagian pesitond iy he pessenjatiph PRTIECDE HE e st

gb(g%estg' ég 1tt9 %(?tgni‘g%%é @14t, %‘Eg AT lsfc‘)rajgle husde ﬂeggiclep 60 a@

i ncludes a tote body havi ng
Subsnntidiyderigontd andfabakleralyde s8aen indlfop Elilq:rete@méy 61@9
ottom side 6 :
TR ULk e IR BIPP Rb et ShgmiSaa
ﬁ&&ﬁpﬁ@ﬁédﬁs st ROrtithe tblees00 r Orter medﬂ@taﬁoﬂg_ostth)as argpessedcHs

i AR T e e R R

\pbshdxcﬁl lsd?chtt}the athyoasth gegiepiosd ioOdmuses mn:ﬁne stoatgze timcesrecrpag}es
device r es 620 are subst y vertic nd
PR B SBF A e B BB Bt e e P

tdiebddter 0 GOQnfigurb®dudh that the tote rests in an inclined position. In other

examples, the storage device supports 622 hold the totes 600 at inclined positions,

13
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wWoRa0k/124383 present ati on position

another orientation while in the |oading position,
such as at an incline or in a vertical orientation, as

position, the tote 600 rests on its bottom side 614,
SRR it Bate dabR nfily Gk 8@t IC Rt PEGEALREhES s@S0), [aFeg, or
substantially horizontal and face laterally, as shown
PHUFP 9. The tote body 610 defines arm grooves 630

gdﬁ)SHSe ri gRincaRgnpietlovdl, RS sBlae d6A&: ©fcptlr d0tR IOy
hat are configured to support the tote 600.

prese dtvate PP PEHRITAr e SYPSL P IsPrahROHet 102 (5e5d Igo?)é’f
62Q:&AR: BSraRebdideB08Ro MRS hARAIRRSICE R Idbcd SotAlhg
presentation position, such that any storage devices
BOOCoaEiang. tremstinplamentaians.dbe HeRBpIcAE s9PEG24 S de
c |
LAy B achattubNo-RLOLIRERY R AR BBl o8 0
Blltatantlahb veoicel ariesteor, puchrbat ﬁ@lstom?éa dpged 1400w a fendige ker
npLes, b
L
rfwcebecepam]e@%,em(ee tlg: tois éﬂO byesing adjtabetpentidestde o remove
or act uat 051 each
L
dex¢caenspoppos 0 16ﬁ®1tﬁmn¢ begljdzw dat stOGKgS dppor 1004e.gemnt thatobotrc

por 0 %{ Fl G Lec e

8% B8 SeRE el PELSTENE PAOLRR avre
SQOOf&Ibﬂﬂhl stoRRe G&Miersappopai2e i @hsaor’ag’e &oive transporter 550 is then
[ ntations, the stora

i npl e e su rt 62
EOMFQ TP BORUASOIE “ERRL 0t b1 A a0f e it 4 difiee 50
ifrCllelivt@y tosteb@hatibfitatdet, €udBQP aitsst 416t 3a0.sUbst ant | aI | y

tjcal t at h that the st
Kb endieigrideld: Hogpem P ROE RS Cr el Hae doved’

LRARBE ACARIE 2Bion BuAIRE 4 10NAE nQilipl ©fotd ﬂ?@seﬁtta@chﬁ@@pcdﬁsymﬁrs
receptacle 620, when the tote 600 js restln% on

KR dispased erethe anster stafignpnaing 4 Ho sl 14t BFssyR a%wpe%“ 500

gﬁs% §NEs 84212808 SRV 6EalieeRRIaGkRaR2Qvict e &gk age
evi ce transporter 550 is positioned bel ow the stora e

teegniasion @gsne@ fgr sepyicingmby e BEFaLe darish OBOF Sy R In some
%)Ea%p’l'&ethg BMd 191%8(:5%9819§L$59J3@ sy@t?egqsafﬂ@ hﬁje%\ﬁﬁ‘igiﬁﬂe tghcldgfid the

storage device the storage device support
6@2mmiidete diffrang sizedeaf iades 0P anpwrserirtotsEE0jag spepidiy locations

w‘?t'ﬁ‘?é’ﬁgct‘rortﬁ%ﬁt%aé& 9£1%g&re§’38(5 ce receptacle 620 while

carryirng the storage device 500 for delivery to a
fess] nat i dn soraq: gxaﬂem@mns@leaotp pEsengition s@POIt spHEE420 are

BRLSALRNA chBhefchee k0o bl SARE LIl RIEAL 814 ASwrahlA

i feltides *& transter station
hau&ﬂngwﬁm@qﬁadomuhmﬂpfék&bhﬂepﬁﬂ&@hEaﬂQOTSﬁBpﬁﬁﬂoh%3

151 SRS ARSI GRS A i es.

@Qﬁf)ﬂe gLs@thation sifgoaisygeranzh sulpporistand !;eomab@pdsvg ars 422,
e

600 in a ent osition for servj
R bR uEaEtt 8 PECH B SraH LD R Syl Ry B 630
defined by the tote body 610 of the storage device tote 600. The first and second pairs
422, 424 of tote support arms 426 are configured to key-in the respective tote 600 to a

specific position, which can be known by the automated transporter 200. In one

14
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exanpl es, the tote presentation support systens 420
have adj ustabl e spacing to acconmopdate different sizes

W@B00w029%83 600 or to present totes 600 at speci PETUS2009/040796

| ocations with respect to the automated transporter
&0Ghpid, AL cbdisSU [ b RS RIRBS430§ RRizbAkRy onto the

presentatlon support systens 420 are each dISP sed
tapecH e tesHpROTIGRME A0, fpllonee 8y ag fugiemsAthG oYY
alanged aVrﬁrg{'doQ@J 439 otkHcRott 85PBGhe e?e@@q‘éfbn@btubﬁ positkath
tote presentation support systens 420 has a different
tleagsatdtion toff SURPETEEPBRO Hokdwe tt tRisr090 aj fspegifig predetermined
g&(s%mll afBws B aﬁtlaﬁ'%@d 'tlgnéf)bxgi:r 258 10 40&s Q&tt&e BHESARG A KhQRing
upport system 420 includes first and second opposing
ped the toaeQQO Ipspngfimplymentatiprpohe toig 909 19 pekaddn PlaguinedF t o
be re | y
Pﬁssent 1ton 1\5%% Cf%é; et%@?&:tk 448 éé’i% %%Eégﬁ%g I%gg%?agtg Z(fr 55]1%1?01@
kmkmgnad@n&eﬁdmdmwépn§w¢ﬁgpﬁﬂamﬁ®ﬁsmm@e seprot20- apn s
4 re cqonf.igured.t Vil
(8R4 peci b SRR Lrldn P ERER Sy 8 oo ke
exutum’imuadg nrcaznﬂpmdnﬁguradm) mévy aqreed ymhgled toteeloadstg 600

S el Teetiowtf ol ST Rlond e S # P8 Rl g
ahe toRClb&TRNduportidaiend amdousveabdwedtta firot ®eition sl zasemmd

grooves 630 of t tote.600, in t eyed .present on
st e G PHET AL paCETPE e e Qsser 1o dPra T n 20
baldinnge tikepdsalon, BORolaig a sepRe dévic: Ppreedeies whdiegposition
posi tion aIFoms t he aut&g%{ed transporter

Heg dssheriranebirengHon HitthEt & HBRYRT Y™t ‘%SH‘OPg 8“% g‘?éecond

808%on! for BOIABgIa¥RIrQRFRIBHIBE fo@BD0 if he pfdé&rﬁat@@@omﬁoﬂ (@Cgkfmda
in place in the presentatian p atote

osition b | oc
agstapigally verrisplpaisnaBen) Al e tte p{fﬁe%ﬁ% ﬁ%ﬂpam%%fﬂ%

RRGhARISy kH éd%? vRB tdshif: YoM 10 eesg rnﬂyaﬁa Ienotelaﬁacm@)
systens 420. [0054] Referring again

te
irospare eA0Ples thei 116 HEERP I SARPOFSHYIER é?o ‘%R%St [ F?‘%?ﬂ?ﬁt ﬁ 9
?1 %hh&i (%%néf*f géfﬁ@cﬁi) Jrﬁtnﬁgyﬁtoeke@ﬁ Mh@d deyicepsl Rin t ot e

ng support 440, I's configured to receive
amﬁesupp @lmpm ot @ﬁtag@teu@@u d&e o BOBOA30 MpEmizss ghe available

g)ﬁ éﬂ&e?éﬂ?}g}%&m@cﬂg tgé &&agt c Qe RRNESsREWRBN Fartidih ik,

ion and a second posftion. The tote nover 430 is
dmnéte gwwede@ ollomyietes ) todtealelivserdl th hegtappfor ttatipn @00 at an

bre %ﬁl\cﬁen%g thglggt I8 bﬁs g%lo O;Q?Sltlog or B%ﬁk &?ge ﬁwﬁ&é@ﬁr@%bltlon)

ng position
mae tozammlr 430 uhemmatzesolme tates 6<mbto|thrachrmgntgucppmttross Mhrcéltare

gtgnlreéédgar%y Q/ocgsgbi qiy o‘cf%%gggg %J atn %Qfatoi %{1 QQ L%‘e&gﬂéaby the

eseﬁta I on posit
G@o@atell Ba@psSuhI0@nt i al | y vertlcal orlentatlon) at one

tote resent tion su syst e 2
g&P5P0|ngIB§IPﬁ?mgw%?aééh%@€$§ﬁ6§e%k#%ggtﬁ Bmvg‘g8
(R1les Dukingis Rl assanbly 200havidgn mmmhl e:mtml x 78,2 t he
tote resenta |on su ort 420 ho ote
boroall s oRT RV ABHT e e g, T rgareabry 1 8
Qlsh&ad 84 h 90e Wall KERH (B @IRBE st HoaSnSPM) dndetmtrols an
elevation of the tote loading support 440. A lift carriage 740 couples the vertical

d

actuator 710 to the horizontal actuator 720, which controls a lateral position of the

15
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accidentally slipping out of the tote 600. The tote
nmover 430 maxi m zes the avail able input of totes 600

wW@e@saen3gdl to the storage device testing systepgT/082009/040796

Furthernmore, the tote nover 430 allows totes 600 to be

Qﬁé rox(ﬁﬁ§g1p59n e A raesiersost akiea 00 hatizaan! @d’t@ﬁm@ﬂ'{) c
ht and in an ergonom c position_or nner

wﬂs@ Ineserdnigglegasinel HRgar ackyators gy oy Lhe @?{ﬁ%‘ﬁ%ﬁ RS0

Esrb%vottﬁfyed%taglgg td Btk RE MbriRMB S AL 700 (PO Tia thORS tabWhi50Nand

are not necessarily accessible by or ergonomc for an
derteh aytuatds 780 ayliciagsnisels ip piteh ¢yhd Wis leasingrpaprat 440. Each

é{@g‘pﬁig ?EB ‘%%)O can ﬁaggéf’s]créun h%@lcemldg%n %Omm in

he tote nover 0 includes a nmulti- axi s
autauhmmana@fs@wbigyhem@wmw Wg7?é) VEr tih gl expraplg sy v £

% NRE A0 BRI RIualEu1iaR 87 P drkfln BE L WAl Of4 30,

act uat or |spose on a side wal
4aplaifmathre’ 161 a:ﬁrsf gy opstagr ipbresroum gegledite toane Oconrthe f@tes

?ogfh?llg gv ZJto{} thé P)%dx&lg hgsnjl aﬁjm Bgefrg‘tgp&gﬁféb ﬁ’é Qote f%ol/érwjo to

cou e ver act uat or
howé ﬂxamtoaige aemmmamoa 20the msqmatm noyioinst and @fttéfr rate

on of thetote .l .o0adin t
DS e0n sfinah ST Ro T Ao SRR InettflrsAedlohliod ARl
aRYntioliet 4906 sea Fpab.rioag 15) meanmamtam)hmsh thstogtrowwer 43Phehe

bR Her T st Tastnaesr o Tl gy ke flaRERE ol gt "
pRO9ntdE pb@@rﬁtb@ﬁbcﬁﬁttd@bﬁ&serﬁﬁﬂm s\qﬁloﬁhys{lm #2@basedon either

pitch of the tote | ort Each

e Mp3bie a7 5 S R4 BE By EPaar s * G loe
dfsdtRdtion 3HRPRE sPtdieB2® Wk & pblg@mmaeﬁmofalgdmm they thdrérors and
actuators 710, 720, 730. In the exa 8 lshown in ITI h
iliocatehéva'élélﬂl'iycoélmt%\&rﬁ?&{a&?“ $PgOTt Wéfe%és a sPrd &g e the

Z“lgsfé#staﬁ&pﬂﬁyméu&@ latmafilifle Mhder 266C QUPFEH 1 TDERE ad'd Barcode
After an erator places a storage dewcetote

rqadert @ﬂm uh%@teslawé #30 Qe e b sadient poisi ?‘86‘??‘
rrcl%ﬁs @p ﬁ{aﬁfngg 6@NHthER1ds 860 teQl §hPUERe BAling PosiEaddBoves

storage device tote 600 to the presentation position
dte tomesfto ted respEive PESTIRIQR PBHIAY PPEH L §3¢§t‘%ﬂ¥%1n&20

%Q)ﬁt i RXAOR tﬁésto&&@dekfc@%é @(’50 t%tﬂ%tﬂr&@nté@&l JO0HSE 8t e of

‘l'er 490 (see FlGS. i n conmuni cati on
wietthte pta@entmoe SPREPOESY 4B 42@h%1€ oz@mt:'«rl etthaer Yoaliens paelegation

OP&}F ﬁt% ON&E m@%@o %Y coﬁﬁ%ya% medn%ie%@&eofq%ggt&%n%@ 600

gentation position at a specif
pfeemtoatsmppnrtsmqm |420 Shhstpéoh thbéé@ @Iltfmfnﬂ u‘tqhh)é rfheaotes er

0 sl ¥ iR bR PR ALl B30 REnOBREALAbn

resentation su
pysfi@mTha %nmmmaacpmaugﬁam and optmmansothe akmgyoql |an¢1ththWatuators

IRE 28l Bofhe Shiae Aricy B 2 Mbg et B Buessaspesn
tsm&t lssh 820. SHraFetaBly #0 pitihnetuae 33 Galwmriinly of éaslteragc‘;' 60
N T METE I S
11RRleRic90@Naloh@t0 changes an elevation of the storage device tote 600 to

coincide with an elevation of the destination tote presentation support system 420.

The tote mover 430 can maintain a relatively smaller footprint while altering the
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reads the makings 660 on the totes 600 (e.g. while in
the | oadi ng position) and noves the totes 600 to their

WO 2®pazIBye presentati on positions based on theCT/US2009/040796

mar ki ng properties. To nove the storage device tote

6Q0:400 of i€ sBFES LA HRBOP RS Ju.bgﬁhtﬁtlﬁ 088 Abrithgiohot e
presentation support systens 420, the vertica

Brefaehtnothera® legdmgrsapner 4P swperbiie sPragnedtdPgld aevi ce
glggtgtﬁ?' glggnédc{e.f%%@%rg@al)mrfeﬂta% ShiMAsiRNhObofige device tote

nation tote presentation su&port,systen1420. The
piG, ehtodetsooze f3Geaitlian aecpienighy dippingeut oftthe 1eraeh ng

é%&ﬁétte t6é& OriOacARYSs A 0SHRPS c_%gpe%tg [AGSiIHENiSE:, bRtS

e presentation position. The horizontal
astiatomo720e sarde dptieontaloDy fromahapsesehieton pasdiopiat ¢1§ of
ctuators 710, 730, € EToTSIo [\VA I ol 3% Mo  SI-TISTOIEN
gﬁf%egﬁﬁ%%t?ggﬁﬁgﬁS?%%%“%nggﬂﬁg%?on S ppgrt gystg%% Y
420perdtoref er abl y, the pitch actuator 730 alters a pitch

e stqrage deyice.tote .0V ,
Pl g ol e MRS EHAOhT IR P G dhd PR supor
tdeiseetistandaly lacikeradland it Gecohdpgp@dna thel tete &taidmg sgfpottHé0

storage device tote 600.to coincid ith.an ¢ tion
SrbRtaley e B teore Rt e BT LN
{38ing Thpottatie ismdyeingl3Oidcamirantal Aam (agrtehatmpeldyte a
smal | er footprint while alterin thﬁﬁ%gvation of the
BUHFUYSTIRBOREL A EPER S CFW“ﬁeéﬁggig 31y vertica
prosent at | qng sorfe ﬁﬁ;ﬂémgayiong; e tiaﬁiféerltaDiad M@(gmslllup@ﬁrstag&@O
supports the storage device tote 600 at a i ght
BTG, pong o a1 FIt b Creesiey oBHeaHtS e GHORAPE Y o)
EOBic QR R8eiteY 6@ @lvR B8O 60D trinskeriy Bhod &g the tote
devices 500 from accidentally sllppln% out h

, fr
SPéina gePAB I el it SaBOb SR hicY I &ropRdel Fatiposedan

QIE ORREA Sdd dF 1R (FInbRF stATRAMBLsind D oif Fhelt@¥ PFeS@utatiof sTIPSR
the 'storage device tote 600 fromthe presentatijo

podinsi 48R An operatopmay Maca Behdee ¢sBo Ao %%%&fiﬂi“%e tote
%g(?&a% %%Qaé%%%fésg gg?ﬁﬁoltﬁ)&as%gﬂ% IRRIrhi480 ahPiheS ROV Gk NG

an-operator. [0 n some 1 npl enentations, the
fiorage dpaesi toie @AO oiito thivdote drading serpor ¢4 tphe foading gosigon. In

?ﬁnges %}%Fx&‘)ie?,l YRkt 29000 a8 aRR QW&V%F* LkRRedab the

oadi ng support 440 is substantia % .
wensfércation housiog Hé0 andohBgreed @trronds,a derrefqvesthe plagng i on
of the tote | i 40 L& tdasidt
oG Gty SR (o] RRERE AN LGB G PuBRELEN Iche
et @ehidnine cplsedpriivn. Hfhet He dodo7Ageindewpeepdsdios, BOY)ug

0057] In s .inmple ions, t 1r t.ation
0% o 2 TS 5 B L INBHEl Ll o
1bsordi sposed on the transfer station housing 410 and

onfjgured to recei or age .device tote 0 [
TRBRL Per e SridUey Bl e AR PGP bEa g Sof Bt
Lo thbRd&eABR IHVENBIMavinf @ nsiltagting: npkatafemilydB0 thas includes

di sposed on an opposite side of the transfer statjon
ﬁdgréqcﬂgct&itgr b apf @ hprdgoat ?Cé‘éaé?{g%{}'i g'htLeS mﬁii%)?et shown, the

vertical actuator 710 is a belt driven lines actuator and the horizontal actuator 720 is a
first conveyer belt assembly coupled to the vertical actuator 710. Each tote

presentation support system 420 disposed on the transfer station housing 410 includes
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systens 420. An operator may place or slide (e.g. from
a cart) a storage device tote 600 carrying storage

w@leaazs8H50 onto the staging platform 460 andP@hiEs2009/040796

nove the storage device tote 600 onto the tote | oading

ﬁ%@&ﬁétwﬂ%@tuﬁt@r iNeohfafidg rRest kh@fippdida SRR BXATROES,
e transfer station 400 includes a door 470 pivotally

é@Q WesebeRBtiqrRostion fReIvicgizdry nstraersdeniye pepnetygtem 100:
CFFIQ {)rle&lﬂfa‘ﬁgn L Quddb,0Mbs e, @c&ld%ﬂ&e@eroééﬁrasstehl%lys trag kBGfer

form 460 and/or a tote sug openi ng 471 defi ned
btyum@()tmca\w erdogt4dp ipbiataHy agdchey! @1ie %ﬂisﬁeést@twnéweq%‘él&
&l ih PN
R N e en O B e BB OB T o
tiotiee tne\veP, add0 closeddiosigibi.ddr flaningshe stbypse deyssriate 6[3(@)@15861
ef.err ng t he
T e ey L
atomgt tibvieextbs 680 tuatkof thasgepishanta7ion strpatt syswohutdes Tae
erti o 710 h t
iR s 20 Shal (B S flib e R R R HEL S enfely
balidtodnisyehich noes tm:sttmagecxtevan ht¢ 6@ th drel Eesattationgesitiat &

720. is. a first conveyer belt nb
TEPerRa et P NS PR RIP kY g Edeh S0,
$005VEM 420ndbiapesahleantht henster ansdre400shcEtdes a stadusindigator

410 | ncl udesa p nt at i o act uat.or 73 onfigured to
ARG oy T mtants g ety bl Papa o i Shmb
@tﬁ@§ sihatrhi@fer PRGHE 400N Ih Ox!ie S@ipleCthe gratiyh ihiearsit A8 agdudes
device testing system 100. The pres ation act ator
s (e & ED b Bidnd GG Yo oF FoRbaEn By oo HE £ B HeF of

fladluhRRd 408 gé A8 dREs 80ERATond T tRhif@tsakiby 4@t achedet O
the transfer station housing 410 and (I%@er able to {gjfvot

BEIRR theafntiop aKliates i § laﬁludffS&ne PrEeieRrHg darersLuppsidE PR
@r SbRAGSIARMhE e &, Qhﬁpsﬁglgcksacﬁéj) B senfsRGpPakk td Rvice ths
pl acing the storage device tote 600 in the |oading
pessfarisBHowM0G he hori zontal actuator 720. The tote

@%8{ 0?30 ABEERd bPFerBhAd 90 e UbRE t‘éé%ltng lm& &e&'ﬂﬁng)f

resentati on suppor t syst ens
mmpimazrage &riceni®rto 7 30rage denesdssting syssip %ngér @étmgca@d

E\&Ez&l Egﬁ a&gltngte& Hgn 51%3%@66 ?et éf 9&)0@9 Bl%tt@ fetr?e%g oné’\ﬁI tﬁ@storage

e stor age eVI ce to the pr esentati on
pexsws i50M frbmrthessoregecdenge e @Q@eanétdglmg thedeiupied stoese degee

E%O:ép arpesjf O]% gﬁ) §ta r?o\& 3‘66 Sr ?19 ?t%f 8 d@\ﬁ{g t 4‘8%% Sys&e{?{p Rl 'Ilh@

the transfer s I on incl udes
stediotl cmludamcmatmg thé ]18tomiated hameM¢rd@@ tovinsaytaths stona gl @ﬁvece

er r | nd| at | 0 r
g@% E © 16t Sfoﬁg&[] ?%n%efrer it 1|1%3n Qt%&p Je?t%g%he OF% d%me >0
tdaeived &t he Ebst sﬂlch(I at Oke AdtBod mey Mdﬁ&clhd@mtlﬁ@ﬂ]@ au‘daﬁ%?i
that in or nor,e
oy et onl RSphs e P Ga PR ag P d e B o0 ane
800 et B tdsRstohge Ubansoonast @lal dosind0) locdtionanot he r

Eé(g)laéé la(l:jdl E)III;I g@?}%"g&é&gé‘l dl@gei%%iggdolgrggel (pec\:/lulélsd ?0% fo T testmg, the

method preferably includes actuating the automated transporter 200 to retrieve a
storage device transporter 550 (e.g. from a test slot 310 housed in a rack 300), and

actuating the automated transporter 200 to retrieve one of the storage devices 500

18
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or nore audible signals (e.g. chirps, clacks, etc.) to
signal an operator to service the transfer station

Wa®9/120B8650] A nmet hod of perform ng storage deRCTES2009/040796

testing includes presenting nultiple storage devices

%99, hOufhsit QL AGE10AEHH 68y BSTibAGe SRSV #0fe tt@ragt @sideng
d actuating an autonmated transporter 200

rr@mmt@ 559-nYha wethed inplades agatingrthy Heomagie %@ep%ew(@ég
gggfet the 81‘&%9 4ShQ t@ag?pogt@rv 4 %%aﬁ?og HRARrARdHe! 500ab tHehest

retrieve torage device 50 a test slot 310 of a

slackl 0F00pesforning aSenstiorpditydes oe ehetsesegergvisy s40ipusddy thhe
| d gt r

B AL B B D e et Sl o

Ealexerlagnihe pterafg@ deriievcfraasontac S00n dleitesy sloep) ipphudep@mserting the

stora e O i

PO B RO FAEN B SR R R R iy 2 o 08

theamsk@o0} @tabﬁ@ﬂlgtém elegtricicev@ctidrebetvessn el ssiregeaigeice 8 and

est sl ot 31
Brarigdl el e B e RGO s P b
gﬁﬂﬁ&hmhmugggememnm?qum&p?ﬁnahegpwesemmfdms@odage
evi ces or testin ne refer

BhptRs dcrnas e eRl Sameb b ea oy el Borr ar S

detvet &lv @cs&g itgmﬁagemgbemomectt manisgmgticeﬂo&ﬁt@n J(seclgas af r o mh a

test slot oused in rac ) actuatrng t he

e tratr Shopo P05 e B 1 kb B Y e

ShEaaRatdaY i Ee8 IO ho i é hembrt anstiekd sbeddtoml 0406 and

carry the storage devi ce 500 Iﬁ ﬁhe storU% 3ﬂ h

??fﬁ%ﬁé e Beveseragerdryicht Woblerady fame a i it @tot weter

AUt Qorat 8dn iR AN b8t 320 Bretppovidiel Edr difft@ers kiDdagRtests.

devi ce transporter 550 carrying the stora%e devrc& 500

y

{@o2he t edn seppexagmlpss B MebPY BFNIFPCH2ERAOE PYARPE
lgsﬁ)o 1o 7661%’0 &hediadesiayd &8ice @dndporsedo iyt et dace) yed

age device transporter 550 and the test slot 310.
rtcpogmne thexestag| scsagedieriFe 0 4 g deigationdreatien e incestorase
BM&%@%&% éégf 5 Qesjétﬁ]ﬁloﬁ e tags hQlice3dQ cbMChUERSting the

Inserting the storage device transporter 550 carrying
titvéhod by refgevinieriother 0024 drvise SHelor eastinglest rgpohs fortdre

I 1 ble&GogPNNect i on bet ween
dﬁpéﬂéggg§§§%g§¥%e %Ke d%kﬁg rgck gOO After testing
[®6ébrrpl etfédletlnnd Dﬁelpeltvmga?g preghaning eloBROdevidge SPttp Wesgptorage

ncl ud S act e 4
A R
tibtecettetetéed, Sactreabestaeyd dwick0fe f¢lomtieneadimsosigionpn 310
del i.ver the t ed.s
Gaeeiraprond S FRRFE LS 905y IFULER: 2Rl 0%
elﬁ)% che stoddge d6W0: v doh érohrtams)faang stasatqnam theQdesertatiocnome
ntatlongy t he %k .300

8%%'6(& f $65Vi¢iIR% glie &oga 28 99vics t%str&l% ﬁ)fs:;[eélb @ ’J{f% btora\ge device
$tO6AGE sEPYHEEiR tl@ﬁesieﬂtﬁﬁfd]ﬁsiuyn by oim dmeulties totespredenddéh
to another test slot i ase the t ots 310
BHEOB PO GRS OB BPERT R RASGIE { Dgpgmnied
vertically with respect to each other. Multiple storage device totes 600, each housing
storage devices 500, can be sequentially placed in the loading position on the transfer

station 400 and moved by the tote mover 430 to its respective presentation position at
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[0062] In sone exanples, the nethod includes actuating
the automated transporter 200 to deposit the storage
W@l200902938F ansporter 550 in the test slot 310 aP@EDS2009/040796
depositing the tested storage device 500 at a
gﬁé&ﬂtﬁ‘@ﬁlhﬁﬁle tQ€ @Fc‘sé?ﬁht&ﬁ sehpolt Byfensd 203G HRNMLE the storage
receptacl e 620 of estlnatlon storage device tote
6®@¥”f%mcﬁﬁﬁﬁﬁlmhg the nethod by retrieving anot her
gdo%ﬁ]age deyisGhe éggl {Q! rthé EethbDthclBeDpchin@Aubdie 78 hRbRUS
evice receptacle g a source storage device tote
awped t{o@l@@gynsmr mttomélaumg 4l9pp hy Preg PoFitip eSiepidy 0 is
t Qﬁ AL FOVLER 4G Rlhst
RN 0B EFIsR0o £k T OF S, S ERa T sty
5@@011 huuema%& @ﬂag@ewé)m toeeqem‘: émB@@porpmaeiOr?@e tipjace tote 600.
{0r age e <%0, 8
1o RS PO b A PR PRSIy
dfe dobved Wraad shoeing ém@bomomaotaonm doog0 ¢¢ orlagpd pdetdse
0. fron1the oad Q presentation
ngﬁyp@ﬁmggpsgg% |cfﬁe (@ﬁélkgmghg%o%gé}ce testing
ﬁyﬁspn1100&nﬁhﬁdsfpmﬁ@mmgewn@ed&o&ﬁeﬁﬁ@umgwsuﬂp@ng@d

in th prese tion tion one multiple tot
ﬁtlog@eé e s %@@ E)%ng rg\aéPlg ﬁ}é)ragg Sev s gg% & Ioacﬁ’x%%‘l%os&og on
b I’txaﬂﬁérefansﬁ and, actudioy sliengind@Ostaiod 460 roan@s@dha/:evmgecdadvicy

wth respect to each other ti orage.d v ce
R fr b R L e Gy
SQEMEBY traikshdirtdp 266 EThe ethdiind 0@ |aagatmg3het dubdmeed ttdnsporter

transfer station 400 g nd nnx@%. he tq%f nmover 0433
260 forgripesgis of g stopes detiesr 0‘;‘96@‘? YBH L ERE DG

AelivehiRd Bie b@t2e REBSEVDAS h QB s&sduan)@rrhe&yah@mﬁcm&@ atwiiting the
serV|C|ng by “t he storage device testin

pgoBAEd rrﬁllsgaﬁﬁé’@%ﬂfmeét he gtorass st e aly ng‘hé ?%Bé% Ay a

g&@d}mﬁ?goa fﬂh&ﬁ)ﬁlﬂkt& Yes@ntBERSod @vIR80b FRBISERSy BE abi S0 310.
ousi n to an open position. The door 470 is

don fn.e@lma ayy pbo prebp aduating sipraatopited TRBET LRI T SFER g
Hlka gﬁgo@ adiysob B8t hansf &3 336 Atd QOvAkSEA ddBeandicks

operabl € to receive and support the storage device
15@@ eacB 00the Thesferstation4G0n dh sehesexgates ribe mpBo& ingludggdoading

%gélp(’fe %&%eede@gg AR Qﬁ@x%&&@%& ROREL 5@ nInE Rgnsdor

fosin e door y rotating the door 470
s@tien mowedqtpomllwlpmmgteh@rsemgem@a wee @d9en dredpalge

de%{thocn Oon tgt gan@? Qstatlont AR)% aln? Qgﬁa\l?lg Bl%%llahéfgllhatlbg Q@@ 1 r&;ve each

ofrmng storage device testing Includes
plomge Aeyice tstb@ﬂ@gﬁi depectoe protwatBaosidon for ngvigu by yﬁIEe

stora dev in oadl 0 IO
ot SHEPLIEATT onT ol Pl SR RO RERkIbE B Moy, o,
4085 pb@erTOV & fehvsi ﬁbr&g@ddil’e:wma%pbﬂtré 5600g. ffmmthb It slot
Ioadi gtgos ition t ent 03|t|

B iR g 2 P A Pl T o 3 1R P e M Famanepiery

Issm{otaéﬁﬁer@cetsua&gen@vfwwoauttmaﬁ eidt 30ansporter 200 to
retrjieve one of the tora eV|ges 500

é({()éphge de@pn@gbqr Bf i ans ave been debcnbgc{ C}%evertheless it

will be understood that various modifications may be made without departing from
the spirit and scope of the disclosure. Accordingly, other implementations are within

the scope of the following claims.
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delivering the storage device 500 to a test slot 310.
The met hod i ncl udes actuati ng the autonated

W@ e@pspssi er 200 to insert the storage devi ce BODUR2909/040796

the test slot 310, and performing a functionality test

Qﬂ{};hﬁg &1 Anage 1gevi ce 500 received by the test slot
10. The nmethod may al so include actuati n% t.he
t

aut omitiesshadrod seppbrigevorogriar ses @PP) te g §10fage dpdeq teying
s%@ernaggopgl\érn%ehoﬁqgmfpﬁggéthe test slot 310 and del | ver
e tested storagqey devi ce 500 back to the transfe
st at | PaciaDOstofage deyigs teR £HP9) égnyltlmeuti*@terrwagerr’erla%?é§00> in
la??e%xﬁeguoggt);ttl&t &:ccssgtgt‘catg &n SRVhGEd Lokt hy ét&Q%e
storage devices onto the transfer station 400
deqrvﬁetmtrnalsysyenp(l@@] ng each storage device tote 600 in
the | 2aAGIRAROkRN IRpAS IAFISLECSbA I A0:ARTices
act uating he ‘Frans $tation to nove each
$300) g thhestcpr@g deemetCGQ@O@ba@ respect ive presentation
positi on fo rvi
D00, auels ol AP L RIS LA REREL &
tié\ans(pmf)ttea tezti)s(l)ott(bl(}) ef thr: sweiIga dsm@rta?gleg sestance 00) and insert
t.ransporter he test slot 310), and
RSt é‘e‘é\‘ﬁ%ggg)r‘t)%heg[ﬁ Slo age devi ce 500 in the
storage deV| ce transporter 550 to deliver the storage
Sevic Cg%ft e te sl ot Slg [ 0066] A nunber of
Fnpl e %\ttl? SHme 8%”08%’9&1 ¥bed. Neverthel ess, it
wi Il heuaung e stioadet hahspyadr (2008 tmedickt € abiagndevimy be
made wit hout departing fromthe spirit and scope of
trﬁlegpﬁl‘it%rétsc?g’ure Accordi ngly, other inplenentations are
Wit hi gentafige ﬁ)@@ﬂt@nﬁfedlh’ﬁ@spt)@éﬂ(m@) Iftgreﬁteat: o MHATHSPage devices
CLAI MVED IS 1. thogd of su[) i ng sted%r age devi CZSQ’SO
(@@bfroméheast%rr@rd&g’ée #5000 Byds ﬁ%ﬁ AQpagediny e BasPotR £-0)
p,?qhecs%mgé&k,{@g@opt aging a storage device tote
(600 carrying nmultiple storage devi ces 500% in a

pr es e#iuing eabt@m@teé rraa%elésréil%t & hvribaritaRRtaise
Er[ax?sgéxp() 15905 AR st@fiod RQice { MORGanIRMIsRR (3185t i Ng system

actuati'ng the autonmated transporter (200) to
retrieve one of the storage devices (500) fromthe

gt oragg &iat{tac@r cta)%e, (vﬁ&gt)a’th@at&%n?a@éd%‘hkﬂ&gtext (n60)abkieratiRd

transporter deliver the retrieved Storage
slexsige éeV(1®CI@90)tf®Hatht3 stotage Hoce(tae (900pith Hie siregealgece

t
drsnspsr%er@s@g;&goa@ten%{ﬁéé %9@ e @e@gtgtxaﬁsstt (rr%t_)% gtrrergtqaesm% e
déaéents)), fifting Hemstorgapevisd (360) odict wapgndyvicheurmatt dovat etithe

%tg)ga%: ggvrr;u%eet?te S%g)gga’ntl (c)art:y%tg tlhg \s{tgrage gfetv%’qu(?@) %?’[\ﬁti gt%rage device

transporter (550) away from the storage device tote (600).

4. The method of claim 2 or claim 3, further comprising inserting the storage
device transporter (550), carrying the storage device (500), into the test slot (310),
engaging the storage device (500) with a connector of the storage device testing

system (100), and provides closure of the test slot (310).
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actuating the automated transporter (200) to retrieve
one of the storage devices (500) fromthe storage

waelewpaze3sdt e (600) by using the storage devi cePCT/US2009/040796

transporter (550) to carry the storage device (500);
§nd afild Ur@t%th&ﬂoﬁah? oL BRBIED: JJiRDSRRIEHadigOM) stofige device
del i ver e storage device transporter (550) carrying
stoitagen d@ﬂrwte@omosm@n tHerrisest sl ot (310). 3. The
met ho ighoh he PaiBsRE toﬁ ARARIE LB
(200)H?@%%@égggkgﬁ%mgﬁggagesdevrce 500) ! fromth és o
$100y;,agé device tote (600) with the storage devi ce
trans | &
o R S
Heflddding pokigois toghagresedatippos(tBO@)r sofvicing tthe agen@edu ce
§.$Bort &ﬁ 2) of the storage device tote (600), and
Y é 'le storage device (500) in the storage
device transporter (550) away fromthe storage devi ce
ote
or e rersins? ruppigpd LB eflseTnBh b £t YRl e
Eﬁﬁﬁ@@ﬂﬂxekxméﬁw&mn@ﬁmﬁglng t he storage devi ce (500),
into t tes | ot 0) a the .stora Vi ce
(500) ieh R B F e CRE 16t B Ratet dure B iR g
Syst e[ﬂhc(tﬂ-@t@): storgel dpricvbe €800 InaslusidEndfositioe oh @ sitinsératation
&%}O) . The nethod of any of the preceding clains,
B:@Pd placing the storage device tote (600) in the

pr esephatihon toﬁliorﬁb‘iidr Q305 ONRE iraffer stpli@CK0Q b hevsithosagee
device tote n a | padi ng position on agtran ngy

i
devage tpl§ @Q%@Pm %W&a%t% H%ﬂt Oﬁéo t H‘@b“tnfaélﬁ’é PRYUAIGE JeBRCT

(1AQRkadk A BV RstlBeyShR{ROE device tote (600) fromthe
| oadi ng position to the presentation position for

servicing by the automated transporter (200). 6. A

et hog Of o BUPRIHIAG o3 LRIRE S IRRY ﬁlesraﬁq'i&%aub@(@o;st or age
device testing system ( 100) t he net hod conpri si ng:

Fouaplisay nmul tiple storage devices (500) into a storage
deV|c§H&g§§q& %kamﬂé@ﬁbﬁg the storage device tote

(600) in a [oading p05|t|on on a transfer station
(400) muldinly teie prradiatign aupott sy st 2() 4180y sed n tligdranster

%tégoﬁsl{o?&mf? 46}& g{'ch(té"tg%)esén?at{o@%@w%ﬁ%ys%n?[@g?b éo‘ﬁﬁg&r@& 1)

adi ng posit to a presentation
peosuvts naisuppnt seongedange bye (98) isttlorragentdie rwempe &tri ng

00). 7.. The g%hg15 or claim 6,
HER B dita ek e P RSB P Do ses
a tote mover (430) disposed on the transfer station housing (410) and
configured to move a storage device tote (600) between the loading position and the

presentation position at one of the tote presentation support systems (420).

8. The method of any of the preceding claims, further comprising supporting the
storage device tote (600) in the presentation position by one of multiple tote
presentation support systems (420) disposed on a transfer station housing (410) of the
transfer station (400).
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w0 e@nd2®ss3 st ati on housi ng (410),

a transfer station housing (410); nultiple tote
presentati on support systens (420) disposed on the

support system (420) being configured to receive and

SUPPOfile Acthd LI RUEMBENHEE doRpEsih® PQicdllR alBing the tote
presentatlon pOS|t|0n for servicin t he Storage

. ) by
ﬁmn@émétﬁtppﬁgy%w(émm%yﬁpe%ﬁ@eaégp&% nmover (430)
di sposed on the transfer station housing (410) and
configured to nove a storage device tote (600) between
fihe | Badhethodfsiny poraimyd- haeisalR iRtcat PE Rl pILIUPPBhSYAE™
.'9 . rb .
O S B B BB S B e St )
corfignied itnige Soppoirtyirergettive agn grogegrs (68N defened bty @ tedOIY i n
esentatian i 'Wel :
E BB EE (RO bR, B0 Rt G Bk ALF tocking
theans fzerovet (&3 0)omtaroprsdengmingd PYsiafn dnithe toreasyppast arsis &260n

40 9... The nmethod of cl.ai.m t. 1.sing.
O U
systens (420) with respect to each other. 10. The

thod of an f clai.ns .7-9 erein the tote
Ef'eseﬂllea‘{l?tg%&/(gf?ﬁi%}f%awgflé)n{“(ry%(f)omgg%%i ses first and
SecondadipPO St GarRiz{S60) 42 the stb2hp deficd oteg6GLppArt ar ns

(426) confiqgured to he recei ved respective a
o oovebatesBy e aation O S B B rBy b ol from
HeQbRAUR pISMbER thOpresenBAO) posithva bagti o thef tbite tnfvgiting (660).
conprising rel easably | ocking the arm grooves (630)
into a predeterm ned position on the tote support arns
(426) Thd HahGF Neh dil NEhdr&IL (He@SP BRENINE(660)oRPE s Vieast one
tote (600) in its presentation position. 11. The
AEa Poepds i Ol mE 8B ns 5- 10, further conprising:
reading a tote marking (660) on the storage device
tote (600); and actuating the transfer station (400)
1> noVie meibodkefstaigd | @edipige! % Grte] GODISME SR EHE PoHHNREY
Ll i | b 290 d&A tote
R L L i TR R
(H0e) iithe ttdrege dvise raking 1Ygle86Y). conpri ses at | east one
of a barcode and a color marking. 13. The nethod of
claim11l or claim 12, further conprising assigning the
$4.or dfje wehidd ctaond 3 (80D campuymes dymmni@ﬂg)p@rqsygmh&t e
ffects the 3 ' : e (O
PisRElGrishs AABPRaR] ol PP hE PR NRAES YAl
reetidyodstem (000 m 13, further conprising dynamcally
re-assigning the function property during usage of the
storage device tote (600) in the storage device
t&st i Tig ByteddeoNahil 60)laims 5-14, further comprising loading multiple storage

device totes (600), each housing storage devices (500), onto the transfer station (400)
by sequentially placing each storage device tote (600) in the loading position on the

transfer station (400) and actuating the tote mover (430) to move each storage device
tote (600) to the presentation position at one of the multiple presentation positions for

servicing by the storage device testing system (100).

each tote preREnUSI00DMO7I6
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W@ 8@9N2938ach housi ng storage devices (500),

15. The nmethod of any of clainms 5-14, further
conprising loading nultiple storage device totes

transfer station (400) by sequentially placing each
§5 01 g AU EEF dn ?%%191@9%)1 3, RurthBecohp@eingg position on
the transfer station (400) and actuating the tote
nover oA doer (B0 éxaewngapaflgrg éheqiogy e‘égk Y to
LRe LD @S&RhLat! Q&109%§h$ﬁ§@1@tof AfR8rafffert slf'ﬁlom&)b Md&onfigured

presentation positions for serV|C|n% he storage
trepioeide tlestré pip stestipnly (OO (461) dyfee r\aétﬂp?depnéfﬁr HHipnof
? hﬁﬁ P15, further conprising: opening a door (470)
a opgh posi tion, the door (470) being pivotally
at t achledng the atoragadsfier tost(60) ona prolesdingpsa0)ondie dole
fe Js
HBE T Eogpt2b] B EBb T ERF A ST | BuE R B e
(60aAnshér statlon hou5|ng (410); placing the storage
devi c Lote I It
(a70y SovRe St By RulliR PERPArRRs A RR AubR 3 A0Y
guﬁmgMknﬁquakaQQKMa%M®enﬂ@ﬂ@ﬁ@@@@ypmand c|05|ng t he
door (470) by rotating the door (470) to a cl osed
position, thereby placing the storage device tote
(16.00) Theméthed bfoadoNdaips St 16, G'hereﬂnﬁcma'dng th@tottoﬁo@f (4any

of clains 6-16, Ll\[(\/hereln ctuat B% @ﬂ ver &330)
ESTHRCR RLUANRE AR RS A P g St R S
616} deaed h@UEEN bétorese Idabiag Boi@GRd d&\pr@;@ntﬁtﬂin@oélﬁ&ﬁ))
bet ween the | oading position and the presentation
position. 18. L transfer station (400) for a storage

devi CR tafsiti sifioh YRS r 6 3Rke dbNe thdtdp S§<®m SI0AY, ktRAransfer
(400) conprising: a transfer station housing (410);

P@}@p@“Pﬁwémﬁgesentatlon support systems (420)

di sposgghsRR sthfiéh Adugig{Ab);st ati on housing (410), each
tote presentation support system (420) configured to

r ecei pBltiglfdots pppeation S@Mﬁé@%@%@r%‘%t% opaIFOyanpisT o
RLESERKShE: PR OP ‘3§dhttbt‘8 rg)refs&rtat% rsﬂlﬁ}ﬁhr@gst&ﬁ (40 csiRhReS

device testing system (100); a tote nover (430)
thcsiyo gatisupport h@onag@dﬁé/fcg rtotgt@p) J@rﬁi THesQRIPtHY NeAHY fog peyvicing

%QGESSH%§QE%83QBM%S %B?L g%ngeV|ce tote (600) between
e presentation position at
o n e oei td&teoweot‘@obdlmm at the hanstp plorien kppsing (i 0] 42l0)

r ed t(? m%v ee :':,[I- st?rt‘iag%ﬁie%e(tcﬁg g%) L@éfi\g 961’_15611:19 Og%}ﬂl &Iﬁi the

ng system t he rstati conpri si ng:
arewmmﬁ @osisdnatt oonofitbuierngesedddn, support systems (420).

19. A transfer station (400) for a storage device testing system (100), the transfer
station comprising:

a transfer station housing (410);

multiple tote presentation support systems (420) disposed on the transfer
station housing (410), each tote presentation support system (420) configured to
receive and support a storage device tote (600) in a presentation position for servicing

by the storage device testing system (100);

ONPQT/URIH09/040796
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multiple tote presentation support systens (420)
di sposed on the transfer station housing (410), each

Wa oi0g/1pa38Bent at i on support system (420) confi gREEUS2009/040796

receive and support a storage device tote (600) in a

presenfoad how: P8 disRed & ths ﬁﬁﬂéf& kBGoMouting (Bhphage
device testing system (100);a tote nover

di spos @ @@ﬂm&%lppqréﬁlé@)enl@%lb{t GoBRIchEURS 1 woimm a
E@Jf%ul‘eg@@fe@&v@%gﬁﬁort(fﬁ&)igem&féé ad 5600 uR &6l 1da@ink B&pport
tot e nover 30) and configured to receive and support

&+46) piveltns \moc’élgtb@t“@ele §B0Ind seerad peiiEonsoadi ng support
(440) wf?ér&gttﬁcqgtemeer(ﬁYd))qgcch%tgt\{\%@ B hbveSthe ARMoSEEORNGport
posi tions; wherein e tote nover (430) is configured
{4et0ivbarecdnitbe fiot positoadnyPBUPpD? stoRdAd)Vidsdetadiy) tifgoading
f I I

biBn RRELL 1St Ao P REh G SR BRIV LS8 A%
bmsermmpp omhtucmgat ancswfdha@@ mieviteeont sypror( §eeps (430t he
presentation position at one of the tote presentation
support systens (420). 20. The transfer station (400)
ab. cl AhenorahSfeostatingd#00) ]zf)clarhur& dretaim d Apfitsdr egmpan daoy door

?‘%ég%lﬁ tia]:{ %f%%dgihg nfy ggrrséa t oguqt%nr 45&§ L%Eﬁuédrgﬁf’ provide

tobee Sﬂ@mkeysupplg opéngng((4710))de fheddi btyebb tnsfehgattonasfieg (410)

st 0 1 t.he door (470
s oz ead R bt SR ool L B B S
5&1@@%& laR@rage ata«aeage (6@ e atchisel ;Qcﬁma)l,, foaplecimg thb soege
position, for ’ ﬁ the storage device tote (600) in
9ﬁ@“ﬂ6§d@ﬁ@“b@§(P OSBof The transfer station (400)
of any of clains 18- 20 wherein the tote presentation
support systens (420) are each d d on the sa
3150 B ipeter Taier AN o M1 BB T oo Oy AP PA g

V&pbit GRkdnYs (Wb d)ard t%&ﬁ’@l@ﬁoséd)orﬁtﬂg Bt S8 of teachstkOdtRion
gresent ati on support s¥stews (420) having a different

Py (i Bhang aﬁﬁnge@ﬁ@@ﬁl o With Frepest Reped othes, eaﬁ*h@tet%%ﬁ%%?n
@Bh Q%tém%qgiO)QlfaVlﬁQ)( dfferdnt AbvBiod §18 Josp &Y BE Brhtbe tote
sentation support system (420) conprises first and
second opposi ng palrs (422, 424) of tote support arns
20) (% %! By %Qx%&t hy/@AfrBe
g?oovggqué%%y&%%fn in E{/ a tc%?gs body (610 )t tﬁr ation
stp@pagﬁst@e(m@bcm?@es(fﬁ(ﬂ@)ld sgnd oppesipg mf(é?ﬂ é%ﬂatoi e
\fefined
b0 AP s Bl (e Koot ny OGP el Bl ST
bamtmgbfaly\(ém)méalstoagt datwro 700)., a hori zont al
actuator (720), and a pitch actuator (730). 24. The
transfer station (400) of any of clains 19-23, wherein
the nhd tranafet Satamt(deEd) of argsd elabhsyl Sethphesashe R& hovest

l{%@)e?c{ng)ra{&%sgq? rtngl{u-zlgﬁ? ! Oeuat%r 2 errsquy (ﬁ)‘@) f?av%rixgdaeve\xa@ai ac%gogb 1%;,

a horizontal actuator (720), and a pitch actuator (730).

24, The transfer station (400) of any of claims 19-23, wherein the multi-axis

actuator assembly comprises:
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housing (410); a lift carriage (740) coupled to the
first linear actuator (710); a second |inear actuator

W@ T8 posed on the |ift carriage (740) andPCT/US2009/040796

pivotally coupled to the tote | oading support (440);

and a, ki ﬁ&att&%r (£103Qkpred bk e RhN phia} ditheouplesdation
bot h the second linear actuator (720) and the tote

howsdliedd!Qupport (440), the third linear actuator (730)

oper a?ilﬁcélﬁageo(ﬁ%%w.@d %Qﬁ@ﬁﬂsﬁﬁféb%ﬂﬁ%@?ﬂb} (440). 25,
The transfer station ‘% clains 19-24
h

V\,her ei secoivklinfepr astualsy yz@b @xﬁp%td prhie fifcaripgadifgnd appshy

B b T O R B D pport (440) is.

s ubst amind dinkay (V38 néteadr, plwllﬂhepltct mrvethethe secand lgaiof

LAOR: F2o 0 hgd%fg o%ag% schitofRaaofed @lch dtta?% §5rggg{ i g

np&rahlptoeoeteahea@e ldelngwppat@pblacl es (620) confi gured
to each house a storage device (500). 27. A storage
device testing system (100) conprising: an autonmated
Qﬁansbmwﬁﬂm&(ﬁﬂﬁmx4mnbfmpkécmanks926®@¢maﬁhaﬁgemwﬁmnof

ggtggﬂagﬁgtsgé}o?t@%@ gS S}l S'[%Il lgg\b% Igt%{) feosre Oa ﬁ)%?l?lo% yf
ﬂ&l&kkﬁamgeqxbﬁ(eanhnmanﬁnbsﬁ&ynueach test slot (310)

bei ng configured to receive a storage device (500) for
testing; and a transfer station (400) arranged for

agce S“Sheh)/ant;ﬂéﬁst@tlﬂnmoeﬂoﬂ An§ 08 pleintsals-A52@Bgreinttlestorage
transfer station a transfer station
OIS 1 QO YT ¢ 4 W Gr10) I B WP BB BV
SHSHENE (6703 Qdnfiliusdaas esth®budehadrig@nisties (580t i on housi ng
(410), each tote presentation support system (420)

configured to receive and support a storage device

bote LQR, Id@v@eﬂettexsepstteﬁu%) &Q@risin%n for servicing by
t he storage devi ce testlng system (100); and a tote

nov er a Agmyatedf smensgr @A0% he transfer station housing

( 410) mgﬁg1e<}9% kﬂm §r‘1jant39d AOVEI (Be at&ﬁﬁaengeyd&em@; Rr
(60 ween |'oadi ng position and the presentation

p@@mﬂwdhﬂaﬁm@ﬁeiwmmwh@fﬁﬁﬂb present ati on support
sy St efiBib A 51683100 RoRELEAGEH ARKIAR) LASH LA YI0PYTH Aing

(100) clai rein the tote presentation
smﬁ@mmﬂt@y@@emmﬁnga&Ueﬁwﬂﬂﬁégfﬁmngﬁn@nd second

oppOSI ansgc? tlélf?% &i) arrﬁg%é for ac$e9§ g)ét%g BRASHb e R &14’@@@00),

configure r y respective armgr boves
the transfer station (400) comprising:

a transfer station housing (410);

multiple tote presentation support systems (420) disposed on the
transfer station housing (410), each tote presentation support system (420) configured
to receive and support a storage device tote (600) in a presentation position for
servicing by the storage device testing system (100); and

a tote mover (430) disposed on the transfer station housing (410) and
configured to move a storage device tote (600) between a loading position and the

presentation position at one of the tote presentation support systems (420).

26
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(630) defined by a tote body (610) of a storage device
tote (600). 29. The storage device testing system

W@ 1@9)12983 cl ai m 27 or claim 28, wherein the toRPEI/LB2089/040796

(430) conprises a nulti-axis actuator assenbly (700)
having a vertical actuator (710), a horizontal

actuator (720), and a pitch actuator _%730) 30. The
38.0r agjes derogedevice SinEFYESHH M) cLoa B WRRYINGhe ©feai ms

%ch&%auo%@lﬁagh@ﬁtaﬁ 342@ SontPRN&S ﬁrﬁt"&%@%ee@%ﬁo&ﬁ% paify (ﬁ%zf S]E

near act di Sp osed on a sid
Hed of tansfoeert m(ﬁ%ﬁa cmﬁqudgo pareeyivedgy| rpmttwalam gigeves

g&ﬁgzﬁg@&egg%té eocfyfasl gégtgl)ag@@mcea&a uRher (710); a

ar act uato di sposed on the lift
carriage (740) and pivotally coupled to a tote | oading

bl p P O{"I%ﬁ s(té"ra elvﬂn geséngg%%t%g (L(')d} %i"&a&ﬁ’%r Bh li§t Wherein the

pi vot second 11 near "act uat or
(o?faﬁh))vﬁm@BOD h@npm)zbea o bidixrpesapp asstm bl 47)0) havheg 4 yarvgl

i near t ot
Ia%tg%?rn(é U?)go n%lzﬁf tor g’?@?%@ a g]?ch agglg}o?g \;Iﬁ)ge ?eg ting
system of Sgy ?f cl ai rrs 27-30, wherein the transfer

at i 4 urther co

ot | D S b G SRR AT R B (R eh & BB
%t@?@g@(@%ﬂ]:}@ﬁprﬁseie (600), thedt ote nrove[JI (430) bei ng
configure 0 nove e t ' tote .
(200) it lasafedmier BISRENELETE 13t SARHT2RE the Fur B Sation
Rs@ERNLASHI on position at one of the tote presentation

support syste 420) based_o tote jyarking (660
read byt Pﬁ’é‘a%ﬁﬁé)ﬁ@um%rgélpe firy Hyar Sactuntor (ﬂ% g ( )

a second linear actuator (720) disposed on the lift carriage (740) and pivotally
coupled to a tote loading support (440); and

a third linear (730) actuator pivotally coupled to both the second linear
actuator (720) and the tote loading support (440), the third linear actuator (730)
operable to rotate the tote loading support (440).

31.  The storage device testing system of any of claims 27-30, wherein the transfer
station (400) further comprises a marking reader (760) configured to read a tote
marking (660) on a received storage device tote (600), the tote mover (430) being
configured to move the received storage device tote (600) between the loading
position and the presentation position at one of the tote presentation support systems

(420) based on the tote marking (660) read by the marking reader (760).



