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18523-0067WD2 / 2124-PCT Storage Device Transport,
igsBloggpongiapdrTesting TECHNI CAL FI ELD Thi s di scl osure

relates to the transport, clanping and testing of

storage devices. BACKGROUND 5 Disk drive

manuf act t I i ves

for conp %5 gq\ﬁiﬁz@g’ %aéﬁﬁﬁtmagﬂﬁhg;%???nﬁ%@ Test

equi prrent and techni ques exist for testing |arge

nunbers of di sk dri vdEGCHNIGALFIELPN paral |l el .

Manuf acturers tend to test |arge nunbers of disk

dri

. es}j}lﬁﬁ 81%2{/551%%2@9%9?{% ?étg‘tfanéﬂbrg ?fa%[eb%g?hala tggtm%odf\é? orage, devices.

racks having nmultiple test slots that receive disk

drives for testing. Ing the di sk drives

are placed in carriers V\Ei?ﬁﬁg"’%ésed for | oading and

u nI Dkidrige triagufadiusdrs episally tésd nandftfuedd dibledti estfor ésliSliance

esting environment imedi ately around the disk

with foflechion g BauirgmpRigy eyt éﬂ“lpmwm%ﬁﬁm&\ﬁe péii foptesting large
nur{HeRCEURIK @ies sBridilforlift g%faﬂgl N efo t%gtfl !ujlg% Ghmbers of

for accurate test  Conditions and for ss
diskyirives dinmwltsgcousheot iatbetches ek dtive testing syttaxks typicakt®include one

ave .hi gh [ faster. rotational
or riflk Bt Fack it SR FnE RAE ks B cecelta B AR R aing: Ja some
casdsQthé idikatrives arepi4R8 $n ¥ABEALIAbh &RMsad f&%ad‘irﬂgte and unloadmg the
I‘e|labl|ltf¥ of test results and the integri

diskdrisies iq andl remibtest roeks. Under test conditi ons, the
dri t i b t
S 55 DL B M0

Minfthins tempémaﬁ'e flnctiaticas $n thal thsting, envi&@ﬁﬁéd’! Qfe aMtidal for accurate test
of Vi contributes to bunp

COH@%’%:%I fREsiew od ghegiek e dhe atest eenerafions of d(shntmps Which
havé’\ﬁ'gﬁ& dl?é(aﬁ@os ster rStati Qe Epééﬁ?%ﬁjfim%ﬂ:ﬂi heRCUERTEY, are more

manuf uring costs. Curren rrve testing
sensghjxette rvﬁaretmqﬂ oyxcessvibrativh o afifiebt dterralishilityl of $esp mutts and the

trib
B R oSS K b
propaBat@vilRitidrR tRQUBREuppAAaR stlhPes\dr @l ORSadjfleiiurils! ‘T‘ﬁ%

are clamped 25to a carrier and/or to a tester rack
vibratipns'geess-dalkingn é@g@heft‘@ﬂt eteiak soerceal afrpibrationbecatiimrss to bump

Ijssﬁ / P jone. as ct, a_ .
oSt o%gg Sd}‘w cg T é%ﬁéﬁ or h h & )t ngﬁ boFY Ft?ﬁﬁ 95 gl
and thexdasel mmehifadtoringroesn, I@t@re&lt disRideige teddng Setathd dhplod
t est slci) i ncl udes a frame configured to receive
automatlon and structural support systems that contribute to excess vibrations in the
system and/or require large footprints.
In some cases, in order to combat undesirable vibrations, disk drives are clamped

to a carrier and/or to a tester rack in such a manner as to inhibit or dampen vibrations.
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5 and support a storage device. The frane includes a
pair of sidewalls configured to receive a storage
devi ce therebetween and sized to be inserted into a
test slot along with a storage device. The frame al so
18i2Rhedeitieg 21a4-kTanpi ng nmechani sm operati vel y associ at ed
with at | east one of the sidewalls. The cl anping
mechani smincludes a first engagenent elenent and a
first actuator operable to initiate novenents of the
first engagenment 1o elenent. The first actuator is
operable to nove the first engagenent elenent into
engagement with a test SIBVMIMAREr a storage device

bei t frane | s . arranged in a test.
oo PR RBRl Felofife i{Vicd d-lRorle? ofARRGARR, h Mol SRtige and
foronouwnsing a(sforagee:leﬁfmle Iudﬂnmgteémwmeﬁded Nfr&A@Configured to receive
tor is, operable to_nove

t t
o REPPP Pl B b DF@atiodeh e goir oo drbplsnahvorsd on
rec@i@la0iage 910 CRrEREnTHARREA Bbei¥sdR® ilth Q%t sl!)lnalong with a

certain enbodi nents, the first engagenent el ene
storageidgwies The Gemealdo snsiudasia cl@mgmgern@%@mﬁambaasvely psseciated

&3 ntra
“qnovgﬁgﬁkg%fg% teggg%r é) con@ggﬁnéggﬁ%% hﬁ%ﬁ%?ﬁgna“
elementadm ﬁmmaiann‘lwsrablehe n{mats tnoaaheras ofthe $irsd pEFagbmentt O

cieffhf, Tt e Bt RGP o sndie A B eoterbat mont o
engigpponttveith Diest e afibr etBraips déVicet@RbupporeditShe RRGE {d ON
test slot. In sone cases, the first actuator is

arr?f&’@ﬁé‘b? Eest RpsHiondn st deteond engagenent menber into
eNYREBEEHeni chfl it hitle O S mBRVIGRe foh@hrﬂ% fBABRO hEnRY

the frame. In certain enbodi nents e secon
embejmgaisethe first atfator isoperdbls t«anmmrfmt eng@SmiEhtelement into

rial selected
en RN U BE LA RSB TR BB et e, The
d anbmwa mm}bodnnéntrd ¢hedfirsi ehgh@niengelemettdngdedys Migst and second
mat er i the first actuator is

di ts
ondg B R, J0 B BTt Dl i P elig Rgmovements

of thie fie® &6d sdtosdi@shanhémemyepposite directions relative
to each other. In sone cases, the first actuator is

opelime emboismants, fhe firptastuatones apetsdlrtoemyadlemibnst engagement
| W

e AP ALt U AR oy MEBRSPRPRS

frarpp feagranesd ingl testpnsitioml atdgslon proomeresanthe firg acdibtgtised

natl feature [ a.test slot. IL.n sone
°P"'t”?Poee o rrenttge Epad %ﬂ%?m%ﬁ&f o eeagwRent il A gasedevice
beinknsppoesd bylthe frame,

In certain embodiments, the second engagement member includes a dampener.

The dampener may include a dampening material selected from thermoplastics and/or
rubberthermosets. The dampener may include an isolating or dampening material.

In some embodiments, the first actuator is operable to move the first and second
engagement members in substantially opposite directions relative to each other. In some
cases, the first actuator is operable to move the first and second engagement members

substantially simultaneously.
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danpener may include a danpening nmaterial selected
fromthernoplastics and/or 5 rubberthernosets. In
certain enbodi nents, the first engagenent el enent
includes a spring clanp. The spring clanp includes a
1830ee7Vs8y tipbitTand first and second spring arnms. The
first and second spring arns each include a proxinal
end _connected to the base portion and a displaceable
di stmpertaiembadiments thafirstcngapenent eleateot inclodeyrepratuberabee

cogﬁ%ﬁé%%ng?%é%%ﬁinsgf@ﬁm?'eq?tﬁ"t‘%é istal ends of the first

secon pring -armns. e enbodi nents, the first
act latwone esbqiimaitahefirseémpbater elehdeft ielad® 4 dampener. The
initiate.npvenents of the first epgagenent elenment. In
dafgBes P SRR AR TIng Al Sqleoted Bl drormppleglie Snalar
rubdefh@aiogethody extending froma proxinmal end to a
distal end along a first axis. The first actuator is

r ot & gstadn apfpgiments; the farst gneggeragat slemgnt inpludestaspring clamp.
Th iip BcddB€a Pés%?%rtﬁ)ﬂ%ﬂg(ﬁ%%d E%%QR?E ke Phe first and
e I rst I'S é¥1§

odi ment s, the act uator I'ne
seaging ppringouaivs eaghdhelbde/epiogimdl end Eormeeted ® tha biseabetion and a

. myvement.s of .the first engagenent ne r..l.n certain
iR R, rored Sbort TSR cnetaale 0 o sy oo of
thefdistaltendcbiltht Gfst Shdieconddpdingafind.i r st actuator is at
| east partially disposed within the first actuator
11711

sl of?ts Rhrdimends, dhedlust acfyptordis pigetable relativsrtojtie frame to
iniiRY 8RPEBeM ?M? rf]itrs*if%nédgéﬁfent%%&.or slot to initiate
e

novenents o iTSt engagenent member. In some
enbBusertein esnbodimeents, shefirsipcmatoiramiliales em eloughs badysextandthg

e t t firstwa ator. i s
froopeké ag@ﬁl%%d {i%nal | glteéld%go\% érfrler}% ey Llihﬁg{ré{élﬁlgﬁtar is rotatable about
thedngtagyisrre iitigtk erwamentd of e figst eAgRsmehthBerhbdrst act uat or
is erable to nove the second 25 engagenent e] enent
| e BB RR e eTi i B, ERE pokreany SRBosblsaigve 1 e
frafie Vo B@tidinB GemdndPPAhd Bkt BeabBiBedt hdifbet.S arranged in a
test position in the test slot. In sone cases, the

fi r Srcegeinembodinents, pdrdopect be pgowalisriclisecnfingt actuator slot,
andétﬁg A8 TR0t L SR Iptlalgigﬁ% ;ﬁ/ﬁ?ﬁ%ﬁ WRin #e t[ﬁtxlst %ctu?tglp ghlg‘g %n some

evi ce bel ng suppo frame, ['n cer
caseqyihedirateastuaior isvmordablepritign Hedhrsircswatar slok tieBiag mecardts of

t 30 glenment, and a second actuator operable
the?%lg%%%é%aelét%%geﬁ’ents of the second engagenent

el ehmome ehtbodidiants; @ fampiflemsaRaith iAclhdat echid engagement

oper abl e i.ndependently of the first 3 18523-0067 /
elerslyyand the B HNPT ip GPSTRRLE Foudiait e HeERnds @lthe sreoRboond
engBPARGR BRMHen€ ! IRRBAL casks) 1FLHi PRk AIESperiti€to move the second
engagement element into engagement with a test slot after a storage device being
supported by the frame is arranged in a test position in the test slot. In some cases, the
first actuator is operable to move the second engagement element into engagement with a
storage device being supported by the frame.

In certain embodiments, the clamping mechanism includes a second engagement

element, and a second actuator operable to initiate movements of the second engagement
element. In some cases, the second actuator is operable independently of the first
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second actuator is operable to nove the second
engagenent el enent into engagenent wth a test sl ot
after a storage device being supported by the frane is
arranged in a test positionin a test slot. In sone
132 HeeBY0 He@+-B8cond actuator is operable to nove the
second 5 engagenent el enent into engagenent with a
storage device being supported by the franme. In sone
acwAen H wiistesmotdmeents ofshe secondngngatednit plesicalc tlo atrtaig cases, the
Laptiatin v nts of the fi.rst
secc bl |+ Uppfleth MR (RO EITERASniin B 6 geagement
wifhemtesirsés aftemncitordge iadaamimupp@tddyabe frife l9hrRaEd@ERA test
egbodinent ., the frame includes a base plate connected
POFIFOR i (oSl Fome qaess Bitdesond aetuaton s appmblad Fove fhe scoond

engdp@maSReriénd iifo Eﬂ@h’ﬁ@r& wi8f 4 §i6rage §%§%§;@Hﬂﬁed biyfthe

U shaped opening for capturing a storage ce o of
fragiesypport. I n another aspect, a storage device test

sl Ok.. | . ' [.ne Lest N

Conin LU0 0, KhalorIEHL058 By By i
mayewente of thadspengagemear algmeay. In Snor ags, th acuenigcleatins
incﬁug‘%tieglg.s The heousi ng al so defines an open end that

provi 08e AEdEEE* Po the test conpartment for insertion

and It esmaitsdminidifiéms, APEFraly indRidby AHEB Plateeontddéd/ioNBe @
sto&ﬁgggodeV|ce for testing. The test slot al so

sideyel e F3seSthet theibarroplete fieasther defing a sybstantially
U-80p8 §inink/T8r {dpluttn QNERGRRDce OIS Mippait, CONf i gured to

engage a storage device carried by a’storage device
t r aFsethes pspaplen starage dedigetestolotdeclidea ndipusitethai defines a test

' [ 20 ¢ artnent. Enbodi nents can
corfREGE for el b hppGiinE  TRASE e FEPOP B SanY e & Guaee
devgerbfod ey, SThettoasig alsd defigageioped erl tRARSvidddakstdeto e test
corb R et it Pl A B i b s

devi@sptesille TIRTRR PR alkS i RRES HHFseehdaeiRBH_B Rt RbRLAIR the
device carried by a storage 25 device transporter

housingn The dvre cagrscment dement iyropSered o engagsestorge deviedrarried
I rt al meney.

oy SEfgE B SR SRR Fopl S RERST b e o

comppetmreppl asti cs and rubberthernosets. In a further

as . t orage, devi ce testi stem.i ncl udes
o DB bodi R AP RELIE YhE S SR R E eesE S oy
embdiimeitgnhgfirsdengagenént aRERAT inclidésCdndping dpditgame 30
port a storage device.

configured to receiyve and su .
Th gfﬂaf%%'ﬁﬁffli’adﬁeﬁb Wérfvstieggaggaﬁm Jepen inchudea p dawpgiiey In
sonﬁiﬂ@&?thﬁﬁlﬁmﬁém dRRERRY fPinIRY £ 5B Rke ﬁévizéq&ﬁéﬂfzgﬁorage

devi ce
device transporter when a storage device transporter is inserted in the test compartment.

In certain cases, the dampener includes a dampening material that includes thermoplastics
and rubberthermosets.

In a further aspect, a storage device testing system includes automated machinery
and a storage device transporter. The storage device transporter includes a frame
configured to receive and support a storage device. The automated machinery is

configured to releasably engage the frame to control movement of the storage device
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| 8523-0067 W2 / 2124-PCT transporter. The storage
device testing systemal so includes a | oading station
for storing storage devices to be tested, and a test
slot configured to receive and support a storage
ls@eepey tlangport er carrying a storage device. The
automated nmachinery is operable to renobve storage
devices fromthe | oading station utilizing the storage
traggnprice Th%ﬁﬁfypm dayiceResting sym also idvéudss o laagimgdearion dor stormg

stotrzge%rh%gg éarbeé%,g cf nrgd ? {e§t s ot c ﬁ% 8%8%]32\? ra}%d%Bp%orfﬁ st{nﬁ]ge
defiot traprmgerfoaaymgestorhge c&@ﬁie Tﬁﬁblﬁdinmeﬂ infachinBE is operable to
Judes a rohot. The robot can

aut omat ed, machi,ner
rer e ST desioes Ay E’ e ilien Biileng the signag device transporter
andBREMR teatdhg eClRRR8 TaBehokier, 'hﬁ‘\ﬁng@ VRRRkE %eﬁfsmhc}e‘ih ?@H‘ic]tgst
cases, the manipulator is configured to releasa
SQéngage the frame to control novenent of t he storage

deVigaob FANBAGN Rliudeldhe %?Ho?é B ferfipid e fPe%"g%onheg

opera I’ 10 renove devi ces
embopditicots, e iabiomiateg mdrehnmt}omalgdescbawbete ”It}kaoimn ot mieludedor

i nsert 55 st or age devkﬁﬁ trans orter havtgg a
x4 AR vRble A R A AP or FOPR heddo hemeyenbledrpe it sarve
caseftheinamipliator (S @nfip@e® td RdasiBSerabome fRhRlE c&ﬁfdl Rid¥Bment

@E |ndentat|on 15 configured to be rel easab

JHagRegIsierion ransparteft Wrestiain cReesHh &byt 1&0@@@1%0 remove
sto?dﬁ@ Qe P& Wi tﬂcrlgadlﬁ@éfﬂldnr\ﬁﬁ %Zh t&!a % t%ﬁ@ﬁ{yr 2 insert

In some cases, the clanping an
thefstqrage @ﬁgﬁ&@@mmﬁe@ heviept sterage aiehpqr tlierm hmtatlu:rtest slot
ope I i venen t
fna&{[?iml e?nbola r{x%{l?gn %ée)z%anr% 1é1§1tuﬁ% fac? ?l'agetc{ei ep@tlon
confmredbtb be tejeermh&g ehgugedbls BY thengagerRithadhiRignt | nt 0
engagenment Wi.th th test. glot after a storage
dev HEOTEmRodT, hydesr claraping mechapigeln somg cases,

thelchSiipi ROMmetHa8Rm x'n@luﬂ&ea 1i@6dn fgﬁé&ﬁent ElRneRY atnﬁ'arﬁrgt%ﬁﬁtort he
aut omat ed nmachinery is configured to control
OpEHUS tor inBigtegRoYaments of ha gt ensasrIRent plement. Jo gertaim xamples, the

first RQuftb AT Bpd Ik HAGS vALR Hr Lt eﬂéa e%e Mald i 8 eﬁéaggm?rﬂ fh the

receive a storage device t ween an
tes] shfefteralstorape devaced g ipportesdl hyrtge b issargingedige tdﬁ\ploﬁﬁ'on

in 2l FO 10 Pori. bt e RGP BigBPBeolg pomrl

opeaaﬁmojf &teﬁﬂarﬂplhﬁl nithdn@as t IneBMeQhses e fr8ind @YWAldes phl‘ﬂ oyet
anoQt her asp ect a stor age device tr ansport er,

sidgy lﬁ§B’a$sqr?fbt°are%°e‘6raa%@ag%@nw@éh%rﬁwww 796 givesl ﬁgbt’amserted
intcSd REAUR alEBIith mtsﬁg@dalée%r teStftl of th@%&ﬂd%@&eﬁce‘c 18 6me

having a pair of sid 's contigure receive a
exaﬁﬁ)dﬂﬁak?}e Cmr@ncdh@mmes mnlmbdasswqﬁcﬂ wioh beleast o8¢ bixtle
sid mknto a test slot along with a storage device. The
rane al so includes a base plate

In yet another aspect, a storage device transporter, for transporting a storage

device and for mounting a storage device within a test slot, includes a frame having a pair
of sidewalls configured to receive a storage device therebetween and sized to be inserted

1nto a test slot along with a storage device. The frame also includes a base plate
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51 8523-0067 WQ2 / 2124-PCT connecting the

sidewal I's. The sidewalls and the base plate together

define a substantially U shaped opening for capturing

a storage device off of a support. In a further
18B&PETYO2/ al2hedThod of testing a storage device includes

actuating automated machinery to engage a storage

devi ce transporter; capturi n&ea storage device 5 with
coppgeting Hegilewaby The siderndlp ond the baserdate hepether defitei amybsthaially

¥ ' ' .t tora devi ce
v t§ ?ﬁg’%‘gﬁ%ﬁnﬁ ggéd t E]ﬁé %:%%ljtag‘?g%’tl%etogf %@aes“a 8Vice into a
t estln slfiather @pptta methodtdf estin®s agmgd deviceinchdéstasmting

' the st devi t I nt t
oo et Rl s A4 g REp RS ARG 4 storge device

withaB stofipy deHoDREHPBIN SardidRer RGlaGHE HRMRtMhatdPhicRherl Bfinsert
follow ng features. |n certain to enbodi nents,

the3ierags devieerFaspasies At tba copientl Alerageidrira s test dett iGrgtuaing
thd 96185 GevileTheluddd miRiR: ﬁg?%ﬁdﬁigﬁg\triﬁ% té'%{g&ﬁoﬁér%t% %gg%%}é{eﬁgwith

transporter includes a I'sm oper
thessteage davicesrsipgdbpadenitedmackingporter to the test slot,

and . hod.i ncl udes act uatjng.t he automated .
c Ed R 30 e R 3 BRI e Pl DRy SR i cerain
embhdinehts, sdtwinini g dubenBédDihadendd$ chrles AANARE A Bboticrine
tes&%sl ot after the storage i 5 device transporter and

the %P&%‘?‘@E’dé‘_fl?%&ée YRIpBCREvifedransrosier Bgludat dclempingest
meShAfism bperifé tAl g m&%ﬂjr@’t%eﬁiece e i ) éﬁ@t%stssﬁcﬂ,r ARQ%he

device 1 ncludes actuatin ~automat ed machinery to
meghoddnaglypdes setuptingethel aytprmatet meackinorytie opémtechacpmpingiassembly
Hadenl Viang; vice. and actuati th
ond DR Valibing (F 010k AR RHlsB e A0 e L Bl gl Worose
deticaimapportes and thecaplupd sidrigeniceieg agi in@ricd ints tiartag elot.

device.. 20 I.n ,anot her aspect, a t hod, of testing a

St o PR BB St e o douch ieReaHAcHE s y
autbMated BRAhindry3b GiodE thel@Ih L1 viRNISRYHORF inP4 hdsitieh whderlying

storage device into a test slot, ‘and actuating the ’
the sfpragralexiserand Hrivating the agpmated anashinearipirriee the clemsiesievice
trardDOrteriG a6 RYitie h ahRi devi ce transporter

atg t?ﬁrel teﬁ)? lgl otﬁ%‘gt r‘B€§8§§?g?‘g§eé device transporter
andinanethengspesteaimsthod afjtestiien/d Yerage deviiresieclided dentating he

aut%nﬁgtte?l aa?lgi\rll\flﬁgo F{égl? g?ega%%?iﬁgigcgﬁéﬁ]sglg dgca%ﬁt%;s’toqggreede%{ce into
a teacd etagridghuatihg tietaatbnimaihaubinery UpdAesa daipiginih@nism and
hrﬁbo ic.ar In 8er.tain enbodi nents, the method may .
thefeR¥f H’é”%égﬁgﬂaﬁ@ e TRASpoRer & thedesh Flabslier thy srgegievice
trardsPéttdi Al HeREpREIaRhdt RO LRELEDK G113 BY siope Storage

device transporter to the captured storage device.
Embodiments can include one or more of the following features. In some

embodiments, actuating automated machinery includes actuating a robotic arm.

In certain embodiments, the method may include actuating the automated
machinery to engage the clamping assembly and thereby clamping the storage device
transporter to the captured storage device.

In a further aspect, a test slot assembly includes a test slot and a storage device

transporter. The test slot includes a housing that defines a test compartment, and an open
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30 In a further aspect, a test slot assenbly includes
a test slot and a storage device transporter. The
test slot includes a housing that defines a test
conpartnent, and an open 6 18523-0067 WO2 / 2124-PCT
13@Arths7Wbn/eh4-prTovi des access to the test conpartnent.
The storage device transporter includes a frane
configured to receive and support a storage devi ce.
enghwhith arovides etagsicte thategaiompeftmsntd &kalstosagealelicg agghotter

. Ve a starage. devi.ce therebetween and sized to be

inGIAE A Eops RPBEERE 1 eV ML PPORL A OIS RGViRF- ey frame mcludes

a milrsfaglewdyécfigurth € feceif® sRkd@R defict HRDeRveen GhABRLG be
mechani sm operati vely associated with at | east one of

ingered GBS somnargoent plang with ariespgadesieei AbP G also includes a
cldnhpisg m%&ﬁﬁﬁﬁf@ﬂ%}atﬁkﬁ%g&%%ﬂ% L iEat o@ectgfgﬁ]é ﬁﬁ?v?zﬁﬁr ke

tO_ |n|t|a§e nnvenents 0 I rst engagene
clampipgmechagise inplndes afgsiuengogeniant clomentoind atforst avomerioperable to

. | enent into e epent with the
nifle o BRGRY BB e PR e P SN0 AR P it P
mdvediefiisteragn gange dementaintoagigagednt with thahdubifig bR&t a storage
d congartnent. 0 g@gﬁdlnents can i nclude one or nore of
“YRe Pof F‘B‘RPH@C‘]% B Is Frangsthin a EniRegition it die tesh ompartment.
fi r SmbeABRAE A Inc MR BB Lr 6 SRS fJn%%ﬁngaf%Qm&,.%g #0bme

H@ng@genent menbers, and the first actuator
emgpdiiBisethe Sirst spgaggment rieresnt includss firshand $ecend engdgemeadnd

meRMRAISIERE ri% HHSéréT ig | PerafilBo ﬁﬁﬁﬂg@bﬁ?g&&g 0{' thuré é%% I;—ﬂ]d second

actuator 1s opera 0O nove enga
engpgement menlrre Ngageeerdmpley, the frst dcamtords oferatflé ®rmave the first

davice being 15 s orted by, the frane is. .
e“%tg?’%%%e niie fito S%ag%Bgl?%t"YlﬁﬁgF fFst ﬂ%t et StoRgh SRR hting
suppoticd bethkiffaide is a0Angad Qf a teSt MRRIARL ettt BOMBartiét SR M first

engagenent menber into engagenment with a storage
ac‘f}i‘”’égfi 138 ‘Hg‘?lﬁ&) OB sePnd PhgagsmeRiRembar ints sreagementswith a

stotdae d@@e@mngeﬁ?w the FBHRE T, e Udas 4R sgm%ﬂg{gﬁfnleeﬂt

sone i npl ene the first actuator 1's ope
mepger igplpdesaantrionst Lapeine s eewalirmgative fitst seniter s operable to

teant i ' directions, 20 relative tpo each
mog e s sictn 8 BRARLL S e, RS tapiefy Plposiis tectons
relagiye tadick other.nimvseniekeahplestthe ARta@eaaricl opialsle &IMBYe the first
mbers substantial ly sinmultaneously. In certain
andgseﬁ%%n i eﬁﬁ?ﬁegfen?’ﬂgmﬁ% SYOSGOFARY Hedangopslyr of upst anding
val Inscert§if RibgdinRetsl thehBG8hY Ricluldss §begneéf5‘ﬁliﬂs§m9ifng%ﬂ? h
a fi 0 e

frane therebetween. In sone cases, st on

configutied freaevaieisideninlls oitbe frame dhrychstment 16 saeicasss, arfist one
of thdEpskdnliftle Y %9&?@@ bn gxlaéaag@ﬁgntg‘éagt{éﬂgf %nltli%g’ fifdy gngagement element

~ protuberance configured to enga e engag
inclpdestagretubémnesomvfiguadpl @gage thhengdgesitntafesti@t @i sdifie examples,

e BREAELE, S0, e L1y P HRSLATIES L, . SngagerEp, w
enghgendnt Rdturdifer thiSsideRills ERMRMVABAS the test compartment.

In still another aspect, a test slot assembly includes a storage device transporter
and a housing. The storage device transporter includes a frame configured to receive and
support a storage device. The frame includes a pair of sidewalls configured to receive a

storage device therebetween. A first one of the sidewalls defines a pass-through
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In still another aspect, a test slot assenbly includes
a storage device transporter and a housing. The
storage device transporter includes a frane configured
to receive and 30 support a storage device. The frane
1szn@bdes2ta-gai r of sidewal ls configured to receive a
storage device therebetween. A first one of the
sidewal | s defines a pass-through 7 | 8523-0067 WQ2 /
apgird- PEThaymgtdafises althe chmpsitmgnidef teoseing ahdaipporting the

(o]0) rtment for receivin nd s orting . the storage
stofy e gof FAERdTT, B SroRFand i epopisdd eriey campeagent for
inseRionhed t@sdval ONRAELIIRB Uetiod trarisP&igdr! RO tdDslof KERMAY aRH

he storage device transporter. The test slot assenbly

inclydes a firyl engagement slsment mowgisd énrihsthousiegre e fisteneagement

lehl2Rt 12QHSfied thRR1cha® FL0 BAR 2 G !

© confi gur eédw%o extcen _ ? ougﬁ theopglgl‘-t ?%tgé: £ eearstt%r? 3

deviee eangerjey the storesdlevice bensperteravhdngble Hyragh destairagporter is

: i rter when the storage device transporter

msfqlgé/dll%ﬁ}éée{e?&%&%ﬁminﬁ%t‘test conpartnent. In a further
asphcs furthesispeagestodye devidcasitingGyayatiniides @hisdRgd machinery
c{automat ed machinery and 10 a storage device

an ransporter. The storage device transporter includes a
f r agBtordpe BEVIBdrAtpber’ GBS ki Udvist RRALrté iRdIRIR IS rame
device. The storage device transporter also Incl udes

configuresripirergi vieand awtpoma spregecdeyingi E@e stotigadeving iracpodaslso

. ' : fir. t or
incudet & PP RAANERE L, THE VEbin BRo B o &5 U Beriement
clemlentyamt 2 fiffhacteaioopetabtt tovaitiate @iovemsnts of thedirstetgigament
cant .ol operation,of the cLanping 15 nechani i
ctoi3fl, R EaEd 1Tt SoRREH fihontihoRErSoR of s hampine
metieaisat.es. I n sone enbodi nents, the autonmated
macE%]ger,y is configured to rel easably. entgage the frane
to PREPGHTS i8Ry £ op¢ of maref thesdglowing features.akisyomnet er
botikehisahdansedl ) i i
Emrli nél udtes a&l r obot . ﬁ%ﬁ%ﬁ?rgggt@o@%%g? ?%%E'I%gg eggarr%t%\t/heeaftr) e fo
comgongrement g Hiestaragesieviso tanspoder t o t he noveabl e arm

In 80 . . ex I t he.mani pul.at or i
configure gﬁjgal}r%ﬁngsgghgb {)Hjnéaﬁégda’&%c & F‘?’g’r‘?ﬁs ?BObOIS: om&gpot
ma;m'nchn}ie Rtmofeablh errs tuod figﬁnijbﬁlalc&eohﬁd&ﬂ:glpa tHeafiovebble &lﬁﬁ.e In some
exanpl es,. the mani pul ator _is opera to contro
cosg, PR PO oo PRELI Aot R IREHAR FRoaiTH Qg the frame to
con®DRGVERa Sf theRRrddeal®ick Rahypaasr. ankane ePJn?ﬁlgsl, defhatiffator
y

an indentation 25 configured to be rel easa

is opprghlgda eenirobgparpionfitendampingarssharssmy.

In some embodiments, the frame includes a face plate defining an indentation

configured to be releasably engageable by the automated machinery.

In another aspect, a method of transporting storage devices for testing includes
actuating automated machinery and thereby moving a storage device transporter carrying
a first storage device between a first test slot and a loading station; and actuating the
automated machinery to operate a clamping mechanism such that the storage device
transporter is clamped to the first storage device during movement between the first test

slot and the loading station.
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In anot her aspect, a nethod of transporting storage
devices for testing includes actuating automated
machi nery and thereby noving a storage device
transporter carrying a first storage device between a
13@23-postwzeémb4-miTot and a | oadi ng station; and actuating
the automated machinery to operate a cl anpi ng
mechani sm such that the storage device 30 transporter
i's @mwpéubma)cmheclﬁderste os neragéthd éaflomdngl fentungg. Mmvanent
etween the first,t sl ot, a adi ng station.
enfpBiHEED 1 Bt P s yind Bistetronso e Spshonen Grdiseen
theofiet ﬁﬁt stovafd e 16diend QAticdVihdlGdds@adviiehe stofhgs Gﬁﬁce transporter
enbo nts. In_certain _enbodi ments, noving

cagyigg Mg raleiqrage devigsdpnmm therloadinggation tp the firrstrtgqt siOést
sl oty &Hﬁ’e shkodinadts %ﬁﬁ?@h’c Qdriddde Ve §aﬁ%¥ff’t%e{‘vp@m the first test
st orage devi ce transpor carryi ng t I rst st orage
slogjand the l9ading station [insduflen gnoyingt thostotage ténded urmpormsarrymg the

it sehoes et e SRATERRR IEER P BIABE el “ona The

| oadh oxytagt mbcmhmeme,launiaﬁnmv lat@miated BdchinegctodPyiateathe
ltrans orter carr the first s oragg device from
claprphis ppdnispdpeludes ww&@ws@aﬁeﬁ%ﬂﬁ Whrten g theghmptiorage
de@BDHEBTE Rovingdhé b8zt detiBSira4p SR LRk <aR el (S t¥st kRt and the

operate the cl anping nmechani smincludes clanping the
loag tQ&ﬁﬂyéndeV|ce transporter to the first storage |o

devi 209 er

bt ey o bedl® Al SUBRARA RKILES, boBARTRE
clamplmlembmdndedﬁsslanqnmgjﬂw ismgagehlevxael tramspdaet tordiefinestgrage

chani s |nclud s.cla
e RBRE Fhfse dBrE A PPRE TR mpReR fedvodinis it e tnd the
kmdﬁmmeﬁoﬂs the storage device transporter is being
d befween the first test slot and the 15 | oading

st a SHtein ginbodirpenty, themethpdinsudes %qﬁl@tlﬁsfhwtqrwdm@mery
to GHekd@ite REntgiS: ﬁ&HHﬁHﬂE‘FQ)dWH&Q&MGXamﬁI MRSl debie

cl anpi ng nmechani sm and thereby unclanpi ng the storage

tragppofterdron thefypioitarage davinm artdghén gotuatisg dmag@mbé&d waghizemylto
ner
1ns£11f' 'C:Hr% g?ogg%a(%/akzl@g tltaﬂsgyogtglg ﬂ{ﬁqﬁg gﬁgqﬁﬂageﬁ \X% mgq[ %“r: gésé‘ies sHot. The
metlmd [3:v: % alsrmtmcltxdireaduatmg tlieestorsdted madfhﬁerjzﬂ) mmememnping
| so _inc| tuatln t he ayt onat ed machi pery t

mefiabibm B SR SPing o RS el RITT B Gres i gt aftr
thelstifageldel R Gafkpyiteand tRNERO§tbRALe H&/idd e (séddd ﬁnﬁﬁﬂle i sPlest

after the storage device transporter and the first
So'Storage device are inserted into the first test slot.

In some embodiments, the method includes actuating the automated machinery to

operate the clamping mechanism and thereby unclamping the storage device transporter
from the first test slot; and then actuating the automated machinery to remove the storage
device transporter from the first test slot. In some cases, the method may also include
actuating the automated machinery to operate the clamping mechanism and thereby
unclamping the storage device transporter from the first storage device prior to removing

the storage device transporter from the first test slot.
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In some enbodi nents, the nmethod includes actuating the

automated nmachinery to 25 operate the cl anping

mechani sm and t hereby uncl anpi ng the storage device

transporter fromthe first test slot; and then
18sastosrastdzng 24 fur aut omat ed machinery to renove the

storage device transporter fromthe first test slot.

In some cases, the nethod nay al so i nclude actuating

t he Iacdraimérakbbdimentts, the method dpdudat ectbdtmgchampomeated machinery

mechani sm and t hereb unpcl appi ng t he storage device
o DFREHE s TP s e P PP iametas Rlecargesiotcs
trah§)TEret HGmAGeddid 164t QloBGAd @%&iiaéﬁaﬁﬂ%slé Beoh@ted il RAinkRfand

first test slot. 9 1 8 523-0067 2 / 2124-PCT I'n
therehyyt ramavisgiheaitorass deviqerfeanpporish Homibs speand testrsleft Imepraarases,

_ . Ly . o

T g BUREIRL P Bidtine R FRELBE: LR S adEE DA
thef steragedevéssdrasitortet aftdraemodngl thelstomagrateuizt inagspbtiter from the

t,ed hi th by. [ t t
secpll SRENGY CTRRRREH FlflomRe S Gt iR i dra e it fpee
trafsPO sy, info doigRgemind oithahe st N6hgdl@sicapingthd\gitdhgted ashinery.
st or age ggvice fromthe I$ading_station\Mtr1 t he
In sqmg %i%élp vihg @ethodplsogpeludes getugting bravopgtedrachingrge
opéi'ﬁféitﬁ@qlﬁﬁéﬁitﬁg EIQ’{C_B%SI{I hRdMHeRSy uﬁ&&ﬂ@ﬁg%lﬁ?&oﬁé@&eﬁw transportor

Capturin i rst_storage” device rncludes noving t
fromy pyegeped Hemppe deviga: Armpvyingsthe starage denjorjeansportexiftom thaeecond

' [ ' : . hi nery.
tes 16 onB AU RO e AL S MBS R 8 P O orare
detibeframitonsted tesichitn®hy method thaypéodbduddwenahiagiengtomated
chani and there uncl i ng the storage device
map PR 5 IO E SIOGTaT CEPISF JBRPPaR CBY MR storage
deditEb el QenABe sétoMd 66t d16tNE B Ib&Tingd §18K0rt AR SRGORE thd MImated
s|.ot conprises renoving the storagg devi ce transporter

magRiperyith PHE tRelynping pisehanism srobiteal e dorpgtdevicsdneporter is
clalped t6th@becond ot ROH TR M ehldfils Yy HALL O Ed Siot and

automated nachinery and thereby noving the storage
thedeagingestationn Ip some casen theynethod neludecwhuitisg trecagtonied

' en.the second test si and e | oadi.n
mafffith§ %o BRGBR Ml REEC MRntea b faitie S e G«
stoge daties tebéptall @amphapading batitbrsm such that the storage

devjce transporter is | anped to the second storage
deviTCORFR G RO M%tﬁ%@%)@g?ﬁ ¥Hhateg tsiytomaszd mpchnery to
inséfthe stdifzel RS RAngoRts Qb the Arst AIEsISE R Bther %d’fﬁ%*ﬁﬁkﬂ

i ncl udes actuating the automated machinery to insert
autpirated mychigeryde opatetheagiapping arechandsm hed hesbn dlagporsthe

R L e

n Some e
ins¢rted| intdebe fust teattslotg t he aut omat ed machinery to insert

glhglln;sat @hggrte%g% ,Iéagl%ﬂé{@ gx‘gl?a?{ﬁéoer{ingl sntgr(a)zgé gvicf;és rfgrt teétﬁlsgtincludes
actuating automated machinery and thereby moving a storage device transporter carrying
a first storage device between a first test slot and a second test slot; and actuating the
automated machinery to operate a clamping mechanism such that the storage device
transporter is clamped to the first storage device during movement between the first test
slot and the second test slot.
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aut omat ed machinery to operate the clanpi ng nechani sm

and thereby clanping the storage device transporter

to the first test slot after the storage device

transporter is 25 inserted into the first test slot.
HE2/00g7WQY TIRERCTaspect, a nmet hod of transporting storage

devices for testing includes actuating automated

machi nery and thereby noving a storage device

t r aksihodinagnteeanriydlndg ong of inrose ofthe fallpevinipfeninessh dt yeen a
errfb Hﬁﬁentseqﬁ ?\Jt gltt eﬁgﬁdl%eﬁtg c %’ttt chhtgtaé oga&ngﬁ%i act “t%topg%te the

aut oma
clwmnmmmnsﬁtmsmhclh&atclddi]ﬁng t}ﬁrsﬁtgﬁgedi%\lice Eradpoltéad SROfifseiorage
d :}Bedto he first storaedglce during novenent
%‘8? Wé%r Y18 IPE PIOFagE fieviey GRnsRPIPr PRvesR Hisrfst tesd slog pagt the
sectdd 1&bglar 0067W2 / 2124- PCT Enbodi nents can i ncl ude
one_or nore of the follow ng features. In sone
enbératqmﬁr%bodtrnmﬁwpwnnaeme@rpmewsnachmpmtp.ongatenhe

cla%ﬁx%‘ﬁgéﬁgn gﬁﬁﬁélﬂ@és% &1% o &te\?‘.%‘é’gg P%%gtg t{';rglf r@'gt Stofage

I ncl escarrp|n est rage
deyipeeasthe siprage dcug@trmwtmes lpnmg)motretd epveanghé fisst ebisi@aad the
Sec%gate%{sslyansporter between the first test slot and the

econ test slot. In sonme enbodi nents, actuating the

aut biedriath emstdimany ovigRhe s g& H@wc@ﬂrﬁﬁ?&ﬁ& bERRA et
evice transporter to

clqnﬁes cl anpi ng. t he storage
test9lg 4o g seeg tgglot iebideemagingiiee Seragedryiggdiangnorier camrying
thctﬁrékrb‘id}ﬁ’éet R¥vice FroReing giré'f‘?é’s? Qobthﬁﬁ fhd R€odd ki 1d tct{eﬁ'tt so?rle ases,

and the second test sl ot I'n certain enbo

thegpethotplshiaclydes astyatioe ﬂle@gtome@m?srpmhtmy metpmhe hhmpmg
eco ot
me&%a\r/nllc‘s%n a&dﬁ.éérg ot?lrg:é%ngt é” i€ é‘.? T elglgtra 8ps‘§’38g?r i/?rﬁ éhe tﬁrﬁ%test slot;
and thems dctedtmg akgeamate@ m‘at‘:lﬁm:ry h@refrrldﬂfs thel ®erhgSdeVicettOMaiofer
frotnﬂg ﬁ g%rstd ttej.ﬁ1 one cases, . the nethod al so
f LSRRt AP Y Handy Ao HEANPS She sy prbmaghinery
to dpefateiha GRiping ﬂ&ﬂﬁﬁa@insdi‘iﬂ WG NRERRPIAN G 3ORIBetibE

storage device transporter fromthé first test sl ot ;
tranggoties dromh thy fi %tStP&ftgerngtCﬁ eriguioseme s theskhirgerdevice transporter

frofmSRPHE: lh&igt orage device transporter fromthe first
test slot. The nmethod may al so include actuating the

aut orame ¢mbadinionts; the Imaﬁhcmhaclatles actveting thepivogamdatiahingsg to

BB RSB 08 05200 R SR e

fromtth)a“ figestolayé devidel &ﬁS@@ﬁ h@iiatink Ptl‘iH'@dtcfiﬁatEd m8hih@$ o M@t the
t he nmet hod includes actuating

n sonme enbodi pent s,
storlaﬁ% fafeﬁedﬁlHHé)a‘teﬁﬁtgﬂ{ﬁﬁ %; siogpge device into the second test slot. In some

examples, the method also includes actuating the automated machinery to operate the

clamping mechanism and thereby clamping the storage device transporter to the second
test slot after the storage device transporter and the first storage device are inserted into
the second test slot.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and
advantages of the invention will be apparent from the description and drawings, and from
the claims.
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operate the cl anpi ng mechani sm and t hereby uncl anpi ng
the storage device transporter fromthe first storage
devi ce, and then actuating the autonmated machinery to
insert the storage device transporter and the first
1388/ Uevi@e into the second test slot. In sone
exanpl es, the nethod al so includes actuating the

aut omat ed machinery to operate the 25 cl anping
mechani sm and thmldﬂ'l’dﬁ'pi QEDM%NGS&ge devi ce

Lrans@qr e, eltsg c'tng v?e%&d&n%storfig 1ce%stgf6t8)§s(r§e jhe storage

devi ce€ trans St or ice are
i ns@ﬂ@%nsp&mpeotﬂvevmeﬁteﬁk sI ot. The details of

one e i ments of th ntlon re set farth

n Fie 2B &%ﬂﬁ@?ﬂ@ve&%ﬁmﬁ\j % gl b tpttirask of FIG. 24,
bel m3@5Beersﬁmwwﬁsmﬁ%ﬁeioiassaﬂmﬁo advant ages of
the invention will be apparent fromthe description

and Fie 3 et 4Baerg srlre@mncrvrrevsaf a¢lfrtest antl fuBBRBaIgeY Zingytry.
2124186, DRSCRLETL CRAVINGE FIG 1 is a
per spect (Y ew o a St or age evice testi ng syst em

FI GFIG A lsgppmpcscpecMcweof\mtetwanﬂ sirdgeslevicack. FIG 2B is

erspective. view of a slot bank fromthe
tes?h?zzlcl SF R f}swgt? ¥arege %?V?‘?t %B%F%S;Sf‘é‘&mve vi ew
of BIG. @Sk as bxplodedREPbitive Fleaof AdorapdlddcarBssorieemat i
Vi e?f %déself test and functional test circuitry. FIG

R BprRaciiye Vgl aglamping BgchapiM-on. FIG 6 is a
perﬁ@@tm)&emuu@wa?ép&sﬂeeﬁv@eﬂ%éraorgmg jce. FIG7

is a schematic view of storage d Sti ng
sysFEmll iva parepecive wewof ex piteater per spect ive view of a

St Oﬁﬁg?e lgﬁ\é' g %ZE @ﬁég%?gt?ve v1ew§:?§@%orf%e 36 ert}S n%%@trégg grame.

per EHE:tIBx‘AeIAD ﬂlmstrzné the asgiibhygold aofage deﬁrhéa trehdpdrier.a

E g%l ve view.of .an gct uator. FIGS. 12A and 12B are
per ECS I$APSITREGEVYieR of @ Storaes dgwge FanspPHets por t er
fr apEG. 15A%s FédBonciAanlABvialstdider &U@eﬁt@ﬁs&&@%ﬁ Yprftfg Bamps

storage device transporter. FIG Is a per spect ive
in 37} AgegRd pesibieBr age devi ce transporter FIG 15A is a

SCCHIQNSH iPd BaildaNb? oPLRY A SR Ehnlds BOFRESRT W LN
spring clanps 1 n an engaged posi Cion.
FIG. 16A is a sectioned plan view of a storage device transporter with spring

clamps in a disengaged position.

FIG. 16B is a detailed view of one of the spring clamps of FIG. 16A.

FIGS. 17A and 17B are perspective and plan views of a storage device transporter
supporting a storage device.

FIG. 18 is a plan view of a storage device transported clamped to a storage device.

FIG. 19Ais a perspective view of a test slot.

FIG. 19B is a perspective view of a test compartment from the test slot of FIG.
19A,

FIG. 20A is a plan view showing a storage device transporter, supporting a storage
device, inserted in a test slot.

FIG. 20B is a detailed view of a spring clamp from FIG. 20A.

12



FIG 15B is a detailed view of one of the spring
clanps of FIG 15A. 20 FIG 16A is a sectioned plan view
of a storage device transporter with spring clanps in
a di sengaged position. FIG 16B is a detail ed view of

185 gh@eyfozy Hed-&pr i ng cl anps of FIG 16A. FIGS. 17A and 17B
are perspective and plan views of a storage device
transporter supporting a storage device. 25 FIG 18 is
a plFia Aljiswsefematis tlbistgteoncd\ai starager denisp dransporict cappeigtao

t evice. FIG 19A is a perspective view of a
Stotfila td%gﬁ%g?r.ogﬁe%‘wB is a perspective view of a test
coNFaG.122ash pbrspantivl eievastla tedt Glot adseriblia  19A. FI G 20A
is I Vview showi ng a storage device transporter,
sup%&&t%%gg‘sQPQ‘ESB?%E"%E@%&W%%F inserted in a test
S| otpIG 38 is PBrsh&etite YRLAGH aQEkt bR erft f0R] 1h8 %es€ $1810Y FIG.
from FI G 20A. 2 18523-0067W2 / 2124-PCT FIG 21 is

234.schematic illustration of a storage device

tra t: ' QE¥icefromatote.

FI G '?4i’§££€‘g€%°§g‘!é2%@§aﬁagﬁvﬁgsa est slot assenbly.

Fl GFI@3AR5iAsarad 25Braappatpeetvesviews of a stotags tlestaotransporfer.G

23B.l erspecti.ve vie f a test .conpartnen

£ he FIG B hBSReck Eien B ARY frab® Siyi B aRE BRI 5 anc
25BisappcRfinga stbagpdegekpri ng. FIGS. 25A and 25B are

per s?ect Ive views of a storage device transporter,

FI GFIG5E6A 3 Pspeshive Vieyeshopag aftompedatics teapapariey inserted in a
test flgnnsporter of FIGS. 25A and 10 25B supporting a

storage device. FIGS. 26A is a perspective view

sh o@lﬁ%@@ ig plan atpev showiinga storage geviteciranspaten,tseppdringa storage

de\'}'gétins%l't?ciina':tles%s O%68 is plan view showi ng a storage
devies ranspor%e’r, supporting a storage device,

i NSEIGRA7ANnd 27B3dre pdrepectivesvibwEol a ReAgadevictABingpdter.
.ve views of a stor devi ce transporter.

P GG @8 s BETSRAFRRRLET/E *FPRE OB Spring < amp.

FIG. 29 is a perspective view of a clamping assembly.

FIG. 30A illustrates the clamping assembly of FIG. 29 in an engaged position.

FIG. 30B illustrates a clamping assembly of FIG. 29 in a disengaged position.

FIG. 31 1s a perspective view of the storage device transporter of FIGS. 27A and
278 supporting a storage device.

FIG. 32 is plan view showing a storage device transporter, supporting a storage
device, inserted in a test slot.

FIGS. 33A and 33B are perspective views of a storage device transporter.

FIG. 34 is a perspective view of a spring clamp.

FIG. 35 is a perspective view of a clamping assembly.

FIG. 36Ais a side view of a storage device transporter showing an actuator in an
engaged position.

FIG. 36B illustrates the clamping assembly of FIG. 35 in an engaged position.

FIG. 37A1s a side view of a storage device transporter showing an actuator in a
disengaged position.
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FIG 29 is a perspective view of a clanping assenbly.
FIG 30A illustrates the clanping assenbly of FIG 29
in an engaged position. FIG 30Billustrates a
cl anpi ng assenbly of FIG 29 in a di sengaged position.
182D00FIW@2/B24-#CF a perspective view of the storage device
transporter of FIGS. 27A and 27B supporting a storage
device. FIG 32 is plan view showi ng a storage device
t r alfs}.@cﬁ'r’l'ﬁéﬂustgmsﬂhﬂ ¢tlamping assembhoef Flthed ine, disangegedgdsitinn.

of | £16,3i8h peeTre VoM A e U8 R R S WA ane
33B&h§mﬁﬁguaotalgeueﬁée a spring clanp. FIG 35 is a

per e vie f.a clamping assenbly. FIG 36A is a
sid bﬁ' V\{{“gf' infhe H@W“&S’%W‘%%%‘B@’P?téﬂlkg ﬁ’@WeWQ an
actuator in an engaged position. FIG 36B illustrates

the clanping assenbly of FIG 35 in an engaged
position. 30 FIG 37A is a side view of a storage
devi ce transporter show ng an actuator in a

di sengaged positi -MOZ [ 2124- PCT
FIG 37B illustra?'gETt}‘ﬁ'ekPﬁg'ﬁ%? mbly of FIG 35
SyktBmaD¢brgiewgaged position. FIG 38 is a perspective

Vi ew of t he storage devi ce transporter of FIGS. 33A
and As3Bewa gpkig d mgoagéfiw%g*éstuww&t@n 10 ipdudesagrlwpkity of test

rocky 109! ) 10 kR haD, HAUNBIRURAING I o ribtE 300. As shown in
FIGh ol adZ 15| e@ch tl:st raclstﬂi)rlag}ed@ewlmehwsﬁtslqh bardgpdit @,mnll@:ach slot

i d | | d,t t
badp O EAHSLTR: SRt s ol Rk ass iR 30 3 SBihet i ey, 3 chchy Bt stot
asséﬁlblgthﬂ”ind:lﬁdel acstclﬁ'h@‘i!cv%é t?ﬁ?mgt& 4(Hl9eﬁidl ; OaI t@ﬁtsldot 806Kk hml t(:ra ge

n es a rali of slot banks nd e sl o
de%s%tzgrﬂ@fﬂ gés %S@ﬁﬁncapﬁuwg yprage 5?“%?3&00 Kl ﬁg fﬁi gslrom the
loallg'% sta’t\%n}SM’YBr ir&hsﬁ)x@ng the RRaLE dBRE 6802 onﬁﬁﬁﬁmkﬂsl&g 900 for

includes a storage device transporter 400 and a test
tesingt Aspoagetericeasusesehereipyineladesrdasksdyvies, splidi gateidsives etpmory

dev1ggs &?P rde@ige ?Fe g?esgaﬁﬁﬁ%goﬁwﬁg %ﬁé‘l‘%@f vgi da n gA lelch%We is
geltbea,ll}caencﬁﬂﬁ)latde smmgeﬂe?:bewhehtstosésoﬁgtaﬂi@@néuﬂed data on rapldly
rotating platters with magnetic surfaces. A solid-state drive (SSD) is a data storage
device that uses solid-state memory to store persistent data. An SSD using SRAM or
DRAM (instead of flash memory) is often called a RAM-drive. The term solid-state
generally distinguishes solid-state electronics from electromechanical devices.

Referring to FIG. 4A, in some implementations, the storage device testing system
10 also includes at least one computer 130 in communication with the test slots 500. The
computer 130 may be configured to provide inventory control of the storage devices 600
and/or an automation interface to control the storage device testing system 10. A
temperature control system 140 controls the temperature of each test slot 500. The
temperature control system 140 can include an air mover (e.g., a fan 142) operable to

circulate air through the test slot 500. A vibration control system 150 controls the

vibration of each test slot 500. A data interface 160 is in communication with each test
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15 testing. A storage device, as used herein, includes
di sk drives, solid state drives, nenory devices, and
any device that requires asynchronous testing for
validation. A disk drive is generally a non-volatile

1353T-@rRNPe / emice whi ch stores digitally encoded data on
rapidly rotating platters with magnetic surfaces. A
solid-state drive (SSD) is a data storage device that

sloy 0@ Blad dath intenface hihio cynfigurst torcempemétass with a disk dive&H0

“n%? m%%mP M or 20 DRAM (instead of flash nenory) is

e ca a4 RAMdrive. The termsolid-state

genersahdnyn th BIG. 4By4 phes systbind-78sapptice bewtr to theCBorbgOdvice
el ectro devices. Referring to FIG 4A, 1In

i cal
tesipg sysiemp nf@ PRV sustem |40 may mositorand/Qraegulate paer t the
stoFapRidBPice 460 A RO 1N GHUBOS Iifithe eﬁé}ﬁﬁle ‘ﬁﬁﬁtrﬁﬁmf’ﬁf 4B30achRack
communi cation with the test slot's 500. comput er
108 guludas/ateast onef selfciesig spstpnd 69 aecqmwncasm vathnatlesist afe test

sl 0, R R o R i e P Y BReBMe Y A Phugen,

intdxtﬁaceAxrtmtrm mteﬂa‘cmoabcrmmﬁhmsatﬁ)h@mlﬂﬂﬁomgm tevitess00hathin the test
er ach, test sl ot 500 The tenper, re
slok TP s Bk hteriins it |70 s tizal e Aion Uty g
cofrRBtickfidlerfPeEiAiite 82 0 Thé bubidt @nfroRbr 181 Qe ekﬁkﬁfl‘é@ s&
sl ot 500. A vibration control system 150 controls the
coRfigyresk tp G0 oHe WAneTe {esEng BlogransoRith acapacisy erapproxineclyd@o
self: ﬁeifj %%%F@?‘ ﬁinﬁ@tgr%'ﬂﬂ( ttog glt%ga‘alg r?%@?% a6(]:0§ ]llzng %ﬁg&g{‘?&}"ﬂe&ace
cirgnf82gud dlat blockcintenfard camé 188 tahe confieded o sedf- ﬁﬁkOHomvdnj the
est. s | 4B a vver S m
setb Bl e Bosiomeiie FHEGel g Taa prdte Rl R
0018506 h eelf-1d3ting, hﬁnﬁ@ﬂ@bnésc)i&h@mc&xﬁﬁoﬁa}s JTand §t@:rag@ﬂéi/1w testmg
ng%a,gbﬁaomer to%lifge storage device 600 in the te
systg peietqeatreber 8l élamcri’ﬁl&qnaqaéfrdwaﬂhﬂm|Seif-f9§rs°1r<é%c1|$4 via
EtHeﬁE:k (e.2 Wgdvhctyeas), Eu%hﬂ:l?ﬁﬁ? c&’fﬂﬁiuﬁﬁ‘:hﬂ‘e WiftSthé BdcR %ﬁér@ﬁb Cll’CLllt

I'n conmuni cation with east one test s| ot
183rﬁrél @ thercerndctign mfaeﬁmcs@t 183cind glosags devigs 6€0 via umversal

rf cuit 182
o LA B R SETUEGE B ! AORREL b Rl
(or\piatt lof m)tmEgIathrcsﬂt otedF0serianmnaninliotions oéee rafcam@uter or

circuit .183 trical. ¢ ni cat |
PSR PeTALRTT s bR BB oGS By<epigyed B control
pow&Hhd lrhratd@bf thdte s QIR 560 aa@h% cohtPol up @ i ekt sletstfmo and/or
run one or nore testing prograns wth a capacity of

stopgpAesiceidlBl y 120 self-tests and/or 60 functionality
tes f V. 1 ' ' .
ci r oo o ERBIeD dhetpd it RIRURE Ko 1R LR B om
19(tmr¢bmgumm&tlomw$thlaf le’eaﬂ@ne teksioshen 590, Thh émcselha‘l tdsding bysgem 190
fest Cj

inc%é e5a cr:g}dsgt%racop 631&{9%“38(? gtﬁaas?one fetional in er%ace mrént 191 in

electrical communication with the cluster controller (e.g., cluster PC 181). A connection
interface circuit 182 is in electrical communication with a storage device 600 within the
test slot 500 and the functional interface circuit 182. The functional interface circuit 182
is configured to communicate a functional test routine to the storage device 600, The

functional testing system 190 may include a communication switch 192 (e.g. Gigabit
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15 control a self-testing routine on one or nore

conponents of the storage device testing system 10.

The cluster controller 181 nmay comunicate with the

self-test circuit 184 via Ethernet (e.g. Ggabit
185Et-doemmoet Ji24-pafni ch may communi cate with the bl ock

interface circuit 183 and onto the connection

interface circuit 182 and storage device 600 via
Ethamilet)absmvxdeadwndsm oonsnicelie eewednrthasluktei c&fntxbl]!éﬂ'B)l and the

seria RT.is. usyal an indiyl dua
on G P ubionl IS PSR T Fidai T FORMED L 36 Gpigincation switch
192, Q0% c6mtdlIen $8 0 WAk ficGOTHP Uit Face bircRETI 1RASF &Jnnﬁﬁfﬁbéi@ on an
seri al port The block interface circuit 183

Ethegnst pefirogle Hogvevemnether fonﬁwéw@ﬁm@%wpewm@%f Thehfnctional
mt&?a%% cﬁ‘l(:j}?{ ldf_loxgay @J}gmﬂlg}éatg Bhe gglb&ég%(g n?érﬁci&i%\bt,sf S?tnwﬁa Parallel

st'orage devices rac
A'Iééﬁe:hewamalh@si disiniptenties alat khavas 8s [ ATATAPRIUDMA and

t S 25 0,.i nication with at | east
PA%?@ $§§@ 1rd§¥§ﬁﬁaL%ﬁ%hFE§§35nﬁal testing system 190
i nclag dm@mss 2he tad tatibh 200 iBkdadsload stla&a:sbodgm 0 that
erface circuit 191 in_ electr

ti I
el POEeBR §6E8 O ol aeqspiislont | 2 AL PR pRIEq @b goposite sides of
theQbaiBdtlonRGdy 810.- THE LANASESH b alédlh@lﬁﬁ&%%&d £t9t%& bat8214 and

is in electrical communication with asorag devi ce
a spigdledil 6 Hhah extieds subssantiglly nomd taardl uptiard!y fironi thp ddad station

baéc@tlg r I’?gt %35612;:8 Hﬁé th}lﬁ%]pdg Egmgﬂgffgaoﬁ]?éb Qfgc r L Po%gtably gecured to

IS con conmuni
thefspmdta Ha lEatlesﬁ the it seeoridparidthirg bGd}algﬁ'tld&\/Z 18e, @6, 21Bbés

unct i pnal S 190 may i nclude a
md& ﬁiﬂ&ﬁ’ﬁf faltag? g’ﬁ '% B-g. Ggabit 151 8
S23TROBAd Whfi%n iO@é&ﬂmB@esﬁbﬁ@ DP®EInfiofrdd 19 Bl f8novably mounted

el ectrical communi cati on between the cl uster

withigthe tong weeptariesida,i2idb. Anshawn wdilE. fuihe tatenyR0 include a tote
f ; ,

ol ARSI 21 . ey

coxfﬁgnmdlt@ mach honseeer ﬂamage dévie00. Fagh nfat;ne songaeciat Beccpta@lcs

2 bR A0Rn T SRS coRESH T PBAS e cenralparoned

recawéiﬂbﬁaga%lmoaa BN ineat il dtion o theGEIMRGIvIRE 600 along non-
erface_circguit 182 chnment

ia_Parallel AT At
contia} it Keffrins agsen iy K" riBRAPIE 00 5en bﬁ\imge%ﬂwgh the firs
totél@&é‘bt&llﬂ 215’&5]&1) thex?*ﬂa‘fed Qﬁo a iR 'the%&cﬁﬂﬁ@t@ redeplakles

shown in FI G | oad station 200 i1 ncludes” a
212bdmth§tfmta BRI dlyd ﬂ_’llrd bpﬁaportlae$ e for sgvicmgdbysbembdt 300.

set 212

Opp%%lg{ e s ?16;‘3?? Rt %& ﬁﬁ)ozlfl&gd &3 (l’né:na 033 aﬁﬁ.maflfpéﬂator
312 diggbsadt a@ttai dheal200 ofitlegobdizl a3 02 The edbotit a:tm B0 Berhirs g st

spi ndl e 21 t hat extend ubstant nornmal to

wif A S5RETETY o rathie ADoPEAOGE 116 B ° pagHle Wroti fgush &
pre8&&aithd 26 6bdub bﬁcﬂeﬁ% sdnkiQne raai]aﬁ?afro%il-t%g firé b3 BEC The

rotatably secured to
robotic arm 310'is configured to independently service each test slot 500 by transferring
storage devices 600 between the load station 200 and one of the test racks 100. In
particular, the robotic arm 310 is configured to remove a storage device transporter 400

from one of the test slots 500 with the manipulator 312, then pick up a storage device 600
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the spindle 216. Each of the first, second, and third
body portions 218a, 218b, 218c is independently
rotatable relative to the others. 15 The | oad station
200 al so includes totes 220 configured to be renovably
185p3aeTVed/ 21PCRi N the tote receptacl es 212a, 212b. As
shown in FIG 6, the totes 220 include a tote body

222 which defines a plurality of storage device
fropeqnepbagiprage ance(r@ceytaclesmé labthe Joadstatioh 09 eithithe werage

o5 L0085 904 60N A A AP e

dewaon$(0gtherent, tocths tqsmimtSOﬂ foewiting of oy storage ddvie 620, After testing,

recei ved ora vice 600.to all ow ul at.i.o
the RSt 5 A0 D s bt oes e omepeien A0 B Suppored
stoB%fa ﬁéﬁb@ﬂ)(ﬁ%ﬁﬂh& @516 500,anll RGuin@ 1S 0rOOF 68 Etopa%e lyeqeed
hrough the first tote receptacles 212a and then

reCFE}P%lFSe%%%ﬂEIQM Y##ier00wi t h the second tote
receptacles 212b via the first, second, and third
body portions 218a-c for servicing by the r obot 300.

Storageddevign Transpar@r 7, t he robot 300 |ncludes a robotic
25 312

310 d t
ena 3 P Ran 0B hE S e kot ADE iyt  fafne 31 Fand
cla??ﬁigﬂﬂ&h&;xﬁmmst} Aostiosm3n F1G! @3%]&1151?@&1@ h‘ieﬁﬁﬂa’r@h 1ﬂcﬁ1dﬁs a pair
oor sur s.operable to rotate through a
of Glfrapiag afsshlies £ e b i anae it 458 amke nii PLapFipE clamps
(i.¢f, ped:@nhYant'dm1 spEnd L1hSbs @3@2134%? Ad BRowd RB95SC 16K Qﬁ&)’ﬂ@

i's configured to independently Service each test sl ot
the@BUﬂ&aglamp%\ﬁ%ﬁfaeﬁﬁbﬂgclu@Q obasgpodioni488 end Ot btsi weelrd {phiog arms

4600 @?bbséa %%Q&OQE%P Qn§ 45 %gctgf tso the ggsle(: 1C?n 45'8%n§ Q

|cu e ropotic arm 'S con
dlspledf’ﬂab]e distdtend A6k Tlevipeiag claans @664, d56H&Mh beffbﬁmcbmn Qheet

t sIo O with the na lator 31 en pick
melg) £ FpESGL R oe audel DR g v Jo2oA0kbpbpring
amfsm@m QI3eb HEred UrRSEredRWI4GE, 4 BBEPIBRINHS 434 a phir bR&dges 470

| pad station 200 with the storage device transgorter
1

thepgberwegih gt Hhav B dlen] Vheha it syieaenids8a inchdepohiser
engﬂgfgnen\fvh{e ber &1 08 adl QI\III ﬁgr f]gg ;Ig)g gﬁxﬁg%}}eé g?%%%leoe A{?ﬁﬁed

500 for testing o
fromeg g thgrmoptlastics, albi;tmneeta |e’m FuGhpwnin El@d 0Bhthestamd gpring arm

evi,C trans orter 400
4GS RO B s B 86 Wtlh d e 2 S BRI PP 875,
EadhLofﬂ?l’. @gﬁg olfanipk esgdé gsagﬂs@lﬁmiuﬁg a nfcﬁtﬁﬁi_?_g abl48e thhe 6xtaﬁds
t he a st ation torage evi ce ransport er
outw R 7o the fase BOTtOR 881 OF diyeided ingseateraidictast. fq!bnvmg
assénmy uﬁ@@rﬁl @@ 450 258 aft mbiht&d RTRE HImEBEH B eﬁ%ﬂéQﬁvely

shown in the cl anpi ng nmechani smincl udes a
assqpaqt@'d with the actuators 454 (e.g., for clamping a hard drive 600 within the frame

and/or for clamping the frame within one of the test slots 500).

As shown in FIG. 11, each of the actuators 454 includes inner and outer surfaces
481a, 481b which define actuating features, The actuating features include wedges 482
and recesses 483. The actuators 454 also define openings 484 which extend between the

inner and outer surfaces 481a, 481b. At their proximal ends 485, the actuators 454

17



10

18

20

25

30

of cl anpi ng assenblies 452 each including an actuator

454 and a pair of spring clanps (i.e., proximl and

di stal spring clanps 456a, 456b). As shown in FIGS

ICA and I OB, the spring clanps 456a, 456b include a
18RBWETWO3r 212ET458 and first and second spring arns

460a, 460b each having a proxi mal end 462 connected to

the base portion 458 and a 15 di spl aceabl e distal end
inchgle actpor senkets ¢ 86 Meighsard amafigu@lab be angageatiowitk thef manipulator

ta| e en t
3 1% ?%)%Bﬂta @Lﬁé‘fo&gm it of ﬁ] E) 45%61‘2%{%%% tb\?ﬂf ﬁx&e 42& nE
460as sU&ID irdeiGSn ¢2A andmmwhe ﬁ@meﬂl@ﬁﬁludas bmaglateemzo rAlong
t her ebet ween

f.ed
a it tadll e Fack e S dobenmmiPdpaan AT, TS mderiangy +16
carﬁbkﬂﬁﬂa%%ﬁ&/ ﬁ@%%ﬂﬂ@mﬁﬁﬁhﬁﬁ)r 3 12’ eflife ?&Uoné &ftn 318 8vhich allows

dappener 474 can be forned from e.
thetrpletisppmead Oite grabtand mee éltesstoregq:devm n@nsnmter wo;rrae fh@plate

413 Do ﬁﬁﬁﬂ@gbé@fed%gg%%g‘? % tgggt!m%gg ﬁe\?ces orte 4%0 is inserted

engagenent nenbe
inte 78 of thetelt éts 6O tbﬁpbeivn@d clignpd 7 45 6e fae@i:ﬂzhc alisﬁbut

oo g P 2R B8 505 1 A

beld®] Rétps foahlawit tHedl dvouf dilintP&Ramb bV the tdaﬁslﬁﬂosoong cl anps
456 456b | re mounted to the frame 410 and are

op e REfermAR Sillds FIGS Jdhamdd 25 fie frame Hdalsriosludesapair of
sidé@all 418 \%wﬁ bﬁ@m BtwArdb frmd §e¥§ncﬁslggf %Hnieiﬁo tﬁe{:ﬁ { biaf12,

and/or for clamping the frame W t
andsa bass pEODY22 that egtmdmbe;twcm @®d cbmnecmbh sidéwillset 18c Thesidewalls

48|.a, 481b
N RO G BB KT Be AL Fhy SRS snpii e which s
destabdduin escater dktail @ewad glevdibe stoaigd degice s s8podd 3400 IhBe used to
ctuators A54 flne i ngs 484 whi ch extend

canfiEh Htorhce Evide Sh R OT s oSV EE Sya s DA BLthe I as20as

sholwheh IFIQr 8, ARng %c%urﬁa%ﬁptﬂé%&r platd 242 adffheb rOJectlons
8523- 0067 VV02 2124-PCT i ncl ude actuator sock eP 86

423pmhigh cap @iddp gpplyingderce & the sompsdgisuios 60Qotheln tnsure a matmg
conﬁ@&loﬂlﬂeﬁ)&é%ﬁ thg’&e Ia%t &ev?c%%%ﬁ:?‘%\l dr%go E@Yﬁ?ﬁﬂ a}gg tLh te& slolt

actuators 454 r fve to t
confed®s: S2HARIGH A O828,19Bhe frane 410 i ncl udes a face pl ate

41 t 414 f,
dor Thu0G s B18 weShoci 1 285 f roraet Gavid Poshlhie & ggen
lmds}Ethé:e:b&a&exﬂ hhy defgagetcdayi2t e ﬁﬂ‘ﬁgﬁrﬁﬂé @&ttefagé a&u@% 61%61 tel‘he
robotic arm 0

ig@ % Pﬂgjého whi ch al | ows

Sldfa'f Hnalspgviine ek Bedis g8, waigh een b usaBibErreairaciipg thersierage
i pel

e B s i S0 W, e PRI BhA LT, dorbee SR

frorg genasingtchrnactes in e dess slBOﬁDO)t Hbe béwadlbdl&dtgesleﬂﬂcﬂem-ms 428

(e ey B B o PR PR P i ame 10,
deshifeisbdeslalls 418 each define a pair of pass-through apertures 430, which extend
between inner and outer surfaces 432a, 432b of the sidewalls 418. Following assembly, a
corresponding one of the spring clamps 456a, 456b is associated with each of the pass-
through apertures 430. The sidewalis 418 also define actuator slots 434 which extend
from a proximal end 435 to a distal end 436 of each sidewall 418. The face plate 412
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10 below, helps to inhibit the flow of air into and
out of the test slot 500. Referring still to FIGS. 12A
and 12B, the frane 410 also includes a pair of
sidewal I s 418, which extend outwardly froma second
sEubaee/420rf the face plate 412, and a base plate
422 that extends between and connects the sidewalls
418. The sidewalls 418 and the base plate 422
deﬁo@eﬁt freérr of dpétityres 43 Swkish axtbmdabdtyed& thé fipe andogpeondhgyrfaces 414,

cribed i r e bel .ow,
therdh, B IR REL acteis b s Blof olo i, amg S 8 3i%
deﬁﬂqs)jaamﬂ tﬁoaglohagemewmﬁ pfenictesoto thBactahior s16@ 498 Yoffthe
sup rts%gzzi the totes 220. As shown in FIG 12B,
outer § idgiyalls 4d8-420, the face plate 412

def imngs. pDeAlseMe theﬂagé’mﬁmpﬂﬂe E%ﬁwﬁigqnédﬁaﬁ’i&ﬁl%b%ﬂx the

force to the stora% devi ce 600 t p ensure a
fraggr418g Asshewe it FI6h 1Batthedistal mngtcbmgéSGewemcrted into the

a°@§%p?§f%éf‘ huéeuinhd WAt 56 Gk 30 8T e RiERARSH,
During gitsestion, ﬁlbdlspg:eealadaa/dlstel G0 464 b distai bprﬁ@eanamlbg 4568 Jare

colgpseR] 25l e BECS P e SehBIoRaloT 4G tih Sae TeipEp i eons 468
of BRGHstA1epksg daBps WH¥LCi witin BR c'dﬁ‘@sfp'éhdlﬁg bet@atbF ﬁs& I4f9@ The

storage_ device 600 froma test slot 0 (e.qg.,
disgad ﬁla?rs&q 131aps:A 0B erethen advgRcadiBtodhe patiptorciiat 434 untl the edaes 470
reol e AP epiaelite A5 b WAEH paihe SRR URMRL 1S
disyeth springocdamps 456brextped betwand)y fovetrd theireesd pusitien ﬁvﬁﬁ therediged 70
| 1s 418 .each deflne a ai, r

The S|de
s BT 5 P PR oSy Do il op e Bees an o
revm?i lnmuemems(uﬂfoafeas;yzh&aw 509 ame@ﬁsédl Rprisd & ﬁsbﬂaﬁa the tabs
correspondain one e S rlng
43@?%"&%? digas %@%{)Xﬁ 15 sidewRllsahl B Wit forend srovementingicated
by 320w B2 PERe aﬁﬁ‘zﬁ EMI%SZIA%% 4539 e Ir?fh‘f{;exﬁﬁlnleﬁ tﬁ“e]tﬁstgf s}-?ing clamps

defi ne actuator ‘sl ots extend’
456y wg sehsfantiplly figwl aggingt @rth@raune@muomnbwn@aahe mh@bewslldts 434,

418 e . .
2150BCP YRFRBETG ot f i Sng o PRE Aol S nhensging fioe
ondyett the acudthiesidts #34 thmughsm:fandplstﬁmf l1acad 19%42111064 24io the slot 434
r eof ess. tg the actyator slots .
s 35 Spips¥ b e 984 BTERGH vk s ReiaL trouzh ol 453 n
thetabdooiagia-shiehway 4488 With 5 afihvi 45 lﬁ@%g@s;ﬁ@l mﬁst%ﬁ& HRher

s|lots 434 fromthe outer surfaces 432b of the ]
prograpd wptingsclamps 43pacpche aligad m the opeping 484cthraveh Saespantisl y

AT T A R e
springséamedb Garsb eligied, theetwatood54tantte rdidattddi(roindrarep &niangs 54)
to pusIgl9 thcrf}rtxr}r%a sp%tng lclamnpdé?S %orw(e)l;d tljj]w.(lennsf_gI t[ch?wV\ae'ld ln'nsovgr:rllgnt the
displaceable distal ends 464 of the proximal spring clamp 456a are compressed by the
inner surfaces of the actuator slot 434 such that the broad regions 468 of the spring clamp
4564 fit within the corresponding actuator slot 434. The proximal spring clamp 456a is
advanced, via movement of the actuator 454, into the actuator slot 434 until the ed ges

470 reach the proximal pass-through apertures 430, at which point the distal ends 464 of
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During insertion, the displaceable distal ends 464 of

the distal spring clanps 456b are conpressed by the

i nner surfaces of the actuator slot 434 such that the

broad regions 468 10 of the distal spring clanps 456b
1823-pO6VW 2P 134T He correspondi ng actuator slots 434. The

di stal spring clanps 456b are then advanced into the

actuator slot 434 until the edges 470 reach the
thejproxipal spring ¢lamp d8br xprndtauieardly3owarditheiticstposition twithhe

b |
o R RSBl SR R AR o
470 dufubit ¥Gird mouthém gindicatd bg arrof Slﬁm ef tha psoxihalughing clamps 456a

B LD 30 b PP Rebb i HmeR IR Rl Rrbar
m@ueateai (iS¢t i CAr AP S8 YT Bk Jﬁﬁﬁtﬂah ng%mlﬂ%aali’xﬁhlst R€nner,

di stal _.ends 436 oftheS| wal | s toinhib

the Ry 436 mbgtaeaallybt}xegrag@mstmh@ﬂmparenovemem
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sprin are su stantl
th#@h?ﬂ?&ewaliﬁé&ﬂsmmmmsdmmtthract uat or sI ots 434,

G. 13B, first
act E{éaf %éﬁ)giﬁ?}l i, fF]ll ‘Péamﬁ% glrefaf’?‘g O%%%ﬁga%‘f t he
m@penthhﬂ)y slﬂabhwlﬂﬁﬂtﬁe%ﬂb@bnﬁlhg adtaster 9612438 afd dredilvchble
laﬁ‘1 an g]i ‘% h§ slot 434 until the opening 484 in
relptive i 5848 pewaen ghagagid amdaelepspopiipn. As shown in
FIGHr Baghdhieine 1161%8 chihged P&:idsS Bfel AR Es S0RMRd dondtdd 4y¥lgﬁkage

the actuator 454 in this position, a first one o
thesppRg Famps Ap6a 54 @mpsseztb@ﬁrsmd sseoral qngmetnhmbimbcrs 472,

hol
I8BERL Sy S D BRIl MR Sy e
432y, 6%2tnefl the Sidevpatlsrd 8¢ Therfirsé 5ﬁamoncnéng@gmbnt h{embafstzua; 476 of
the SHing SRS o565 HA Gl R bestines s aulingthe feiuatog Ash guovardly
froflﬂhwﬁfsﬂ siiace AR b the fﬂﬁ,le p‘l’dt@ﬁiS zg@s @Mx@te@lwe@ﬂwfsﬁqi A‘é@ﬂo@ﬂi in

r i r.n Cla a are co resse

FIGH ISR @ riPBe sE oo ARG BATATOPe B remBIrddo i ek Ronon
the%@@één‘feﬁ%@;ﬁﬁm@ a% of76 taréealﬁsWeI:l Wreﬁ%&@ %ﬁéﬁsg 1tf1c|5n rrwar?ﬁ’nl‘n Bien

the correspondi ng ‘actuator s
recg%?&‘iﬁjftﬂﬂaﬁmwma%% 30 advanced, via rmvement of the

t 4 t
2t ASRlgfiticknl 4 L AECHBH O St 3 0L b L
posﬂlgglé with (t)hd’lspﬂnlng plmzrlphﬁ 2’66@ 466!&6&%0@&1@%&#% dlefwce 3590 (shown
roximal spring
hid %’talé‘g%gt gﬁ%ﬁ? VF ‘PER/\%F aRdip briween 916§Mewaﬂs $i& pWith
a stofige dOHELSOAALIRBNE the TR W102GE §ct9£t01tshl%4 R Bs \81% wards

aperture 430. In this position, ges
the cagaged poBieHietisplaca dh Te@gtgenmt mmba)s 432 utm eontact thh the

toREO YLV 0BRL | 4 the tabs 480
soBR AT 00 Lo TR AR AR L b
framefiGias usnmrIﬂGSlSm%meatgagedWitE Hetbrie dik1ce\§088he of
dampenerp WK | mahelps E) lﬂ{l]lglt%!leat st4ér g? v1b1|"artll01tlshllaestwge?1nsrt]oer£1ge device
transporter 400 and the storage device 600. The dampeners 474 can also help to limit

metal to metal contact between the spring clamps 456a, 456b and the storage device 600.
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the proximal spring clanp 456a is substantially fixed
agai nst further linear novenent wthin the actuator
slots 434. Assenbly of the other proximl spring clanp
456a in on the other sidewall 418 is performed in the
13gape7wnme+-PCTRef erring to FIG 14, foll ow ng assenbly,
the actuators 454 are each 10 independently slidable
wi thin the correspondi ng actuator slot 434 and are
Test¥etibl e relative to the sidewalls 418 between an

and et Tin Fick I0RERE BT Ll W peSes R al Davsarsityg vl

512i6512b tndfint sndedo@aas 5144) 61801 ThoestsRTB60 fehdes 4RGP
se,the first ?nd second engagenent nenbers 472,

POE%‘C i e Fporgome b Tassar pasEnR 18 honsesAronuchian imtgriace
bohfdP0! Which BAEks ARGoREB6n ﬁ%rfa@@ @ﬁcué PR, @%ﬁlﬁe r%btﬁ@

sidewal | s 418. The first and secon engagemnmen ers
comrrption ingerface beayd 53 pricluges # rhben wpbBa522/8bioh pravides §or dhstrical

oGt e SRR % 3 PRISAH o)

tesn pituGtay eciz. oelfaest oystdin § 80 mi/arfonmlonai tedt bstem 160) ik

n aciuators, 454 be tract d to the

asoE Rl sk B0 e i i AA ROALTILAS IHSBacs 4ot 4106

cofldc MBI, tvéhidiEfroRidts foP eRciRMlcoRPRIrida8bn %tw&bﬁ]th'é QSm?thlon
recesses 483 of the actuators 454. As shown in

intgrface girguil ¥ anghreviorapredeyiqe in thertest 4ios 500 eTherfrens @oﬁ@néég ef the
tesPASH 00N ¥ Jt@sttéaﬁlggﬁ?bﬂgv%ﬁlf@{]@&déﬁg 3nd éﬁ@@n@@&é‘gg %9

a storage device 6
stopageidavior tranbppritre 40@1 eThe Bave S1Q, @tpktemmwalﬂm 23| Hieadrdshe first
sert int frame

j d 00
ool 314 b Oaerichh b 395 b b R B ERM ik s 8 e
compganan sgo;ea 4.i fon 1rtsert]?lg a?dl mhﬁw{lidgﬁhé lstbxt?atge ﬂaﬁaeg@mﬁéneé 6180),
er | C W e St Oorage evi ce
and e B ictes tdges SHE PR Bl e o oeaL THA R ransporter
400 fsakddig thededtRBt 560 BIRotidDa s&3 PR bids %eﬁ.‘ltﬁf of 8r inf51 out

engaged with the storage device 600, the danpeners
Ofﬁfﬁesééiﬁf ¥ via the firsitoppn end 325. t r ansfer of vi brations

bet r rter 0 an

CE PSSO . b AR Lo AR B i
walls il 2a, 3@brdefiat engngemtlfeaaes 527, wWhidhyeevidé hﬁtxﬁg)furfages for the

o 3 AR B o e

deﬁ&auaxisjsrmetr @60 tosbedlarhfid Wititih debasst 3loP36E FRok@xatipis! witdh ng
wal | s . 512a, 512b and first and second covers 514a

storgg eviqe 00 1p dhe Sorage dryirej trraprpgies 400 seawith theeetualerssitg in the
rel@REp&iddrOfe. sﬂﬂzﬁe' d%Ulc@ {3nspbhEr 400%an BO sk 28l RS, BAURS S0

conhection interf
until a connector 610 on the storage device 600 mates with the test slot connector 524, as

shown in FIG. 20A. With the storage device transporter 400 in a fully inserted position
within the test slot 500 (i.e., with the storage device connector 610 mated with the test
slot connector 524), the actuators 454 can be moved towards the engaged position to
displace the first and second engagement members 472, 476 of the spring clamps 456a,
456b to extend outwardly from the inner and outer surfaces 432a, 432b of the sidewalls
418. As shown in hidden lines in FIG. 20B, in the engaged position, the second
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5 board 520, which carries the connection interface
circuit 182 (FIG 4A and 4B). The connection
interface board 520 includes a ribbon cable 522, which
provides for electrical comunication between the
1BEHMARERV Y+-fGit erface circuit 182 (FIGS. 4A and 4B) and
the test circuitry (e.g., self test system 180 and/ or
functional test systen1190 in the associ ated test
engageRienppemingg 424 et quiwandht Bom Akcousarsufa®e @32 efsidewalls
[
13364 UaRe FreERhectichl ot fls BT BFRE Bl 267900 bR KRGS
deviat &mﬁsaoﬂer@iOﬂcagamstI%rcmdt rlativotete tedeﬂd)t(fﬁl(}l mtt}hﬂatrestme

500. The front rtion 519 of the ,test slo
the Eéﬁo* ?{@ég%n%mc@s 470 eisht owBrdly fromdbe inpeh 4’-’33 of the

sideao4 13 4id eﬁ@%eQﬁe §tbRge 3496000 t6 8Mhipehd §taﬁi§@ Qé‘h&r 800 against
400. The base_ 510, upstanding walls 512a b, and
mqusgiep; ielsfive todhe slomese ée*ﬂ@fgmmrtqyéﬂ@ néhesterage @e‘@‘iﬁé 908 gign be
ser@%xr’we t%ib‘i‘zﬁxoﬁlﬁ oyllttﬁ%%nﬁﬁﬁﬁssﬁarﬁ deDfeed %lnja%lﬁ;gi’é‘}%@&&?fﬁo and
for inserti removi n
nudvemg e suoraxnslpvmseﬁOOA(@@), dunmgmstir@, dsmpﬁlwmead@sorsmﬁ, removal

of PDIskR aBs 00 e B Plsest At o0 T B e AR e soures

of pudegirstde ﬁlbmh Ihsvimd dabisDfdr exdrhile fdn@\wf e stdriigd déive@800 may
b out .of the test .slot ﬁﬁo via the first open end 525.
e RECraRR AP <P ethis o of e faislots g e oflies gre being removed
and REBIALARN e dft tesk NBtsURB iR isRde tedPrakRl B l’ééln?a@tm%:’

defi ne engagenent features 527, which provide nating
engagemartelemais 46eduring insaioslandemaysh and dgsbingfthe ﬁerage device

a
tralgsgbgftgl%ﬁ)togg \r{lﬂs?ggsrt %fg?@%%'i T %34(9'9%3 cliev?cg'tﬁg% rt%r &téld) 8
inssitest lnﬁﬂﬁe teﬁbﬂioté)@ﬁmsl cbscnhetl hbave, &etndre&gte rdlm:b oe hﬁlﬁ):(ifllblﬁtlons
he..st ce tr ort r 400 and with t

oy gt B E5%iact S, S PaREEL B sotte Rgfioe rnsoorier dgpend e

testlgivs B0 Bﬁx&fg&ﬁ&frﬁ@{ arﬂiQ@m@@dl o@ thel sty el R¥ick AaBspdribR3100.
]ot 00 25 until a connector 610 on the stora

Adggt > BI5OHEY Exrelipetibe sRgagesant slemente drimewt dpo gezm o rgduce
palﬁbﬁ‘@énérﬁhdil t@at rgﬂﬁbthé%ﬁ b RhREE ngﬁ i@rh{hg: PR, %ce

in a ful i'nserted position e tests
tralmgrtqrﬁ 4e0 and/\ﬁhc Fest slets SO deipeg mmlmear:donmecal@f thIsPoraget (hachce

nect.or 524 e actuat

maiffpbter 060 VAR it B pSRRRREN B pRf htaes o St BE Bt
thetshoeagdeidesicesd). second engagenent nenbers 472, 476 of

the spring clanps 456a, 30 456b to extend outmardly

fromthe inner and outer surfaces 432a, 432b of the
MeBiod@¥Bbb&atidhl 8. As shown in hidden lines in FIG 20B

In the engaged position, the second 21 18523-0067W02 /

212l ysgong Hgéﬁﬁ;ﬁae dewieh denspoTtersdRP ivgmouedipalope bF thtest

slo{sfsgo g}g%lggee ﬁ%&%{ ﬂjf"ogg ggmg;gg@ tﬂgtﬁ\@lﬂlﬂ?no %glog?ﬁ%sg@%g@&me

trarspanmgy 400 evithtthe algmpulator 312 of the robot 300). As illustrated in FIG. 21, the

U-shaped opening formed by the sidewalls 418 and base plate 422 allows the frame 410
to fit around the storage device support 226 in the tote 220 so that the storage device
transporter 400 can be moved (e.g., via the robotic arm 310) into a position beneath one

of the storage devices 600 in the tote 220. The storage device transporter 400 can then be
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devi ce transporter 400 agai nst novenent relative to

the test slot 500. At the sane tine, the first

engagenment nenbers 472 extend outwardly fromthe inner

surfaces 432a of the 5 sidewalls 418 and engage the
1sRt-@sage/demiae 600 to clanp the storage device 600

agai nst novenent relative to the storage device

transporter 400. The storage devices 600 can be
rais@l(sigt,ibyahd buiibirat 3 1) $nio Eipbéitiow edpabinigPheestoragd dfhce 600. As

devi 600 | ingl e test k. 1 runnj ng the,
P e TR 5D A0 i TS e rading 428 by sidsSallfE g in

ceﬁtbﬁng'Qﬁ_@fa@éa&imdiﬁ@w@me@mﬂOf age devices 600 from
the various test slots 500 in the test rack 100 can be

souridlsthe gtogage deuiee PPQin Rdacgiviothin therstorags dewice tionspester 400, the
. f ' s
storfe EYRERuEpallo4ican BE Rl &I B0 AR S 320 W Bojtciipe frame

310vhind the stommesicrice 60@ ivithinroproy te teshNldtsi 509e The thanipubator 312 is

adj.acent test slots.,500 in the same rgck 100,..
oI FinniT B SB Mot PERERIE HT6ledntbiggniolling
mdvemetiit bOtheatilatofs WM | This Allowd MERIAPIHdBeGhniadBS0devECce

trapnsporter 400 to the test slot 500 after the storage
actyaled Belors thr ipree dFvianasBortas 0] ispsoveddemes ts tpie a0 e fest

SIOE)?@(? toShBibit AR ¥emart ﬁ%%ér? - AR rQR 16 i &&a%@wc%

Imt vibrations by ting the contact an
transperpl 40§ dveingéhermotee Peioo tigsertien itemenipwistoo b t 2ean a8k move

S 0 r4Ng.insertio nd rempval
thefhaldi4 54 B 3he BN Ib IR deREos SH B RET RN Re,
tratidperted:00iinty one of thienae slotsIHO0 e Mpage @ e hetadteriFeIsY $o théGelean

al.so _hel p.to reduce article generation that may
pogySTEpr o sEigh clop AU L SPFHEG BBETOUN R B ay the
stoftR¥ defceRarlsh AT A00 UBA Sy HO&HIBR yHlidlecdn@d inSHli@hSg Wtstorage

during insertion and renoval of the storage device
devigeouperterdtls withothe igst deot qonyecks Béndhe eoeage deviewtransporter 400

. ) Nt . ) _
oA 0 R LRSS B 510
arm B, ntl the stothge idedcd 6Qnis poa teet mosid@ with the sovagd déviom
t 500 with

one o he test., sl ot e [obqgt 300
cofPePeic il e el o omiete 5 e Beottae Falfrigo s
in tgg gs@smrttoglr tlhé @&uw'otsgisq IaﬁeFxli’%Vddgg higd éﬁfgaé’eﬁ%mﬁﬂ‘tioh Sé%g.t PP ete

00) . i |lustrat in , the shaped openi ng.
mam}lﬁ@a@@) bt @l@%ﬁtwgg%fawawa%%%m %Hgég‘g_ﬁlz sigessvice
600S ﬂg%i:;fﬂiﬁ‘!ﬁ@ sthide deGict 660 ?éa%f‘glotlé}ﬁerﬁﬁrélﬁtﬂ@eco HVdGiRge device

pport 226 in the tote 220 so that the storage device
trarpporter A9 jsad sush thg thecsseongeengegesnt megbers vi7é engage thsbot i ¢
' Sit.i eaf h. on £t t orage.
Bt Rl 30 PSRN0 Sl Ty 68
trafispents @O0 relati Q0 tleaest sloe 800 eThe22arkBh 2 3 hO GiOYHR device

o R e R o e ™ °

Following testing, the clamping mechanism can be disengaged by moving the
actuators 454 (e.g., with the manipulator 312) to the release position to disengage the
engagement members 472, 476 from the storage device 600 and the test slot 500. Once
the clamping mechanism 450 is disengaged the storage device transporter 400 and

storage device 600 can be withdrawn from the test slot 500, e.g., by engaging the
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the storage device transporter 400 is raised, the
| ead-ins 428 on the sidewalls 418 aid in centering a
storage device 600 in the frame 410. Wth the storage
device 600 in place within the storage device
IBRF-WABYSBY 11e4+-PCA00, the 5 storage device transporter 400
can be noved by the robotic arm 310 to position the
. frame 310 and the storage device 600 within one of
indeptatipp 416 il the frcs phite AlRevithathic praniubatorBI2 dnd publipg ibbiterage
t ' f cl. LN chan] 450
acfile SRRk AOIEN RPLS b RS PR RholR TR B hiave
wittﬁﬁa)wal,'ﬁgé gac%klhbokmh%hﬂ'thﬂ Adgw aglg 48 edroliels in dlEeﬁhgkgin%gle storage
act uat e ore the storage device transporter 4 is
Ao, SRIMETIBR Y1 Heo dieced sipt FOMeRSY 5281 10 sl of 500 to
| NhITRE rofipy ABHEES trifspbdtd 40D Ah@BR (4o G6rafO8VIR! BDICHE tef be
t he storage device tranﬁﬁgrter 400 during the nove.

retpyned ko the Iqading station 209 wathrthmiobotiaamr 3 1 dn same agges.fonenample,

_ CR& .1 6l bk
ongifi BEI4R UG, fatphiler 108 1 SERASTLRITIALAN b s oS00
theorlempihg trivehdnissi 450 cinsigsid®e abinaied ge. & hevith chambtpsiabba12)o
he.rel ease .position prior to jnsertion al allo )
betoREE fsFRE devB Faish B 40p Hravted BB e et Sl B loaaing
stafibOLOWP iflEkit &R vEnaM T Gic Boradddvilld00 Felhthiab ihelorapd i Ghke
can aid in aligning the storage device connector 610

trapgpopier 409 dugigg the raevee Jhs PEQuses nbe rapeated doyraagl obib storege

deditANS BRTL&IinAH9i0n20t@d, St or age devi ce 600 are advanced
into the test slot 500, via novenent of the robotic

ann 310, until the storage device 600 is in a test
[ k.| ith the storage device connector 610
RS S *h the test slot connector 524. Once the
st ofdige enlbvdimeniS Gfk withid Ghd Ropdref the fdllopisd ¢lhigs, t he
actyators 454 agre noved to the engage osi.tiop (e.qg.,
oy FREaRly BTG Dt ) Seh e A bro b sinaligs geivete
meBRARMsYofvldmpRg 38R thd Qoflz GaHEe HMp&ter, RO Cest QoCdsddiblies can
the storage device 600 agai nst novenent relative to

alsp fclude othel medeapises for ¢lampivsr Fer cxeowla FiC sA7cilustrates anpiher
o AR RSBIB9St U PRSI
a tasf slotfd0s irowhigh thibavsit clot 3604 peafospoa tlempafuneioat iAseshbwn in

t gst. sl Q. .T I [ th '
P 58, e T R e 70 795 P

and/deboral dovers SARL, I5M0b.t Bl teitGlot 5604 nOMUET fe@Sidriich 519a%nd a front
cla ng_mechani sm can be dlsiﬁgaged gy novi ng t he
porfjer g Lfay khefront partign 5195 qfiihs et sipt0Pafefinss 2 Sepbgonpperiment
52029hbeRsE hd | '
AILPRSE RRARE Sk g thnd B R ford gt ey ERAAMDIREN 4B TEL Base
S10soepstandog walg St has SéBtanpd fy firstatvaai Bita 46Bthes ddirseniiyaigegsn

I Lce transparter 400 t orage device
ende e LB, b RO by e P SfoRP gl B
reneRgaghaigotaie devd& transporter 400a).
As shown in FIG. 23B, in the region of the test compartment 526a, the test slot

500a also includes clamping springs 530. As shown in FIG. 24, the clamping springs 530
include retaining tabs 532, ramp surfaces 533, and an engagement member 534 including

a dampener 535. Referring again to FIG. 23B, the upstanding walls 513a, 513b include
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| 8523-0067 W2 / 2124-PCT indentation 416 in the
face plate 412 with the mani pul ator 312 and pulling
the storage device transporter 400 out of the test
slot 500 with the robotic arm 310. During w thdrawal,
BRRhWopEek21osks 426 of the sidewalls 418 can help in
di sengagi ng the storage device connector 610 fromthe
test slot connector 524. 5 The storage device
maunting beles 836 J0G retaihingteby ﬁtddhesﬁanpgg SpEngsS80 60 Gvithanthe

he di h.th
o R, 580G e SR, £0% e Al o

I'c arm
thesj_pstaa@agdaﬂs 6834 583tsporter 400 is sufficiently

t hdrawn fr t t 500, . the clanpin
ﬁaﬁ i RS H?fé 3 ﬁ %éﬁae@{?gﬁ éawe%tr@ﬂspgl%rﬁﬂw generally
deE&I&b R Blame @ 083 1Bie frﬁﬁé 2162 ihHBd&LOLAGRad @f\fﬁé: eAlon% a first sH.rface

transporter 400 is noved fromthe test sl ot

4142 thei faee plate ¢d 2a definep emindentption 4ite. Tbe indentatiof 4tdaes releasably
en%ca?gaﬁﬁsgﬁy Qﬁl\éhﬁggx%grgsﬁ)ﬁ ﬁ‘}kvrﬁall éluelgtt&%fi S RY robgg\%/ 'g%?ggo which

ansporter e proces
allcp\@epéand:@uﬁ erm 84¢ kv ghb miniemstmﬂm gragdelevice sranspofttret00a. The

200. her oqj s 15 O her
facg P i 2)<8 e oeved oties E1B0 ViR the eioragt s ansporter
4004 i inf¥rtedrafo eneaTectest Wibitd $002N@e bedledSddats 8RR fﬁ@e plate
41 e%crl be above includes particul ar mechani sns fo

Wﬁtnitﬁrt’ heveledsdgge> Pawt dhe test slos pofa teform heeatl edich
helﬁi fa,tmﬁﬁﬁ%moﬂdv@afﬁmto Qﬂcﬁ&;t'of‘ﬁ%‘igs??lgwﬁ mechani sms f or

cl anpi ng. For exanpl e ustrat es anot her
enbBeierrngtstillfto EIG%s?tSAsandt%Bs dwrfiime 4199 alsoindlutbs agaix of

s o e Ryt AR GO E oL e

41%a, avet 4 oase pl%e 412auhet ieftends KstwadAnd bh@eb@&hc ﬁﬂ@tralﬁ 4@8a. As

IG5 3055 e BB AL T o ™

profRQ8ns 426h,UdGsh Sar £&1n m!}lh%fbr&h%%@éis’raée &é\@&t 6009 Qé frleOn
519a. The front portion 51 the test sl ot

storggs flerdee tgnppaster d8PRiainseaed intathe sest gpt ¥Weei vi ng and
SUDR, Eﬁdﬁﬂﬁn‘ﬁﬁ %C ttﬂeem&évw Q?Séjgr ga%gﬂ gpa}géggg%gt&salga &vice

The ase upst an I ng vva
60G therebgtwsen, @md/éq:ﬁr&wsfactee geshfor supglorting aasténagsdemmeﬁmo dhed

. , i.ch oi e C stothetest artrren
siagaR 4 By o fsR ol Bokh 4355 mron B Pl REBarshag e
stoxdg&/d@ecetﬂwrfﬁ(ﬁ@ﬂie&ést 408002, Ahe Sitewnlld 18k lafso d%ﬁﬁe le'aélhﬁshQSa
Whlgggl on.of the test conpartnent 526a, the test sl ot

2 g4fl dpcsnfEingdetoras Fcﬁéogﬂﬂﬂ’ﬁ@@%()a% shown in
Fl Ci’{ef’e)ﬁ'lngta?ﬁn ¢ f’m QQAS.&QH )R ESthe %f?iew%@ s 413G éféﬁﬁe slots 419 which

retainin 2, surfaces 5
extendgee dﬁm ernﬂérﬂﬁéa 06@4 sndn ovadlel 4 hep zmddampnene in 1&351hrough

apegﬁxfg? 45%”‘%&: %: Flr(él&h aperture 3%1 :}rg SizePR a?lrc])\qvl Y eth engagement

members 534 to pass therethrough. During insertion of the storage device transporter

400a into the test slot 500a outer surfaces 433 of the side walls 418a engage the ramp
surfaces 533 of the clamping springs 530 causing the clamping springs 530 to be
compressed and the engagement members 534 to be displaced towards the inner surfaces
537 of the upstanding walls 513a, 513b. As the storage device transporter 400a is

25



10

15

20

25

30

24 | 8523-0067 W2 / 2124-PCT nmounting hol es 536. The
retaining tabs 532 of the clanping springs 530 sit
within the nounting holes 536 and retain the clanping
springs 530 in place on inner surfaces 537 of the
1Bgperayt/ngswal | s 513a, 513b. As shown in FIGS. 25A and
25B, the storage device transporter 400a generally 5
includes a frane 41 Ca. The frame 410a includes a face
adpangedindd the teshsloh00a the danpesensf536 elidetdiglsin thehddoth dt®in the side

4 f.i ' t,i on 416a. The
wiltls 8. 2 DTS A pIE SO, R e 8 B fe s sramsnnmer 40pe
reqhed the Sillyringentet! positiod) itdnghgdmenl etibels584 kRleAd 'tlﬁo?hrﬂle pass
botic arm 310 to grab an

310, which _allows. th
ﬂ“ﬁﬂgbaﬁeﬁllég%t‘%?érb \é\g’é't& i‘@é‘g ?‘F%ﬂ%’ﬁb tha the fgmgencTh &35 qancagage a
stopAgRtRvidd 360 ah@ozmp&am’&po;bcﬁial gtlozagggg\%éuﬁs &terﬁ%&! the

st orage devi ce transporter als |Ins rted into
one F§#S A& andA7Bs ilbwstats goethertambodiwatt obia stdtgs davidatrarfsporter

5 R AL L LR 105

fratngl 43 6b having h sk platdve] 2bl ands agiraif sidewhlds 4256, 425b. &f filshéne of

test sl 5 . Referring still FI.GS. 25A and 25B
the v FeoerdRen t B hrpp e eruresdal whirh xtcig Ravicqn e and
outtd fafacehiinh, £befthediibiidaNall 250N GRESRENS HfdfSe o,

420a of @5@ face plate 15 412a, and a base plate 4§2a
springflamp { &Hdg diseqsqd sithiy e pesribrongh enestuzg 4%9wal | s 418a.
As gl | :

e aagn i TOC28 AhCeprfls i) 10 HEGAA G hGTEn JFO R0 s
andgggord tpring apppT V8an gl Sborackehaving fproxinml age 7 tewinnectéd@ahe base

. t t 400a i S .| d
rorRSp 6t} BEPNECAIERS AS0CRAL B 198 SRS oo
engigeteon Inhesnbtt 321 Aliavimpaietddnipeh Y 2and 5 REGERSpHBY bhf 718b
hmﬁ@ 600 t her ebet ween, ndqgﬁflne surfaces 424a for
FhoFErh e%ﬁ%?f&?lﬁ&ém@éfm i5oes arvseondampram 921 6a
act@dt6107 104§ bpRatPRGKas8Q k] ¢8R she éﬂﬁhg 8]aﬁ$n70@.e THE Q(f:tHJitoxfs f’er

extracting the storage device 6 fromthe test ot
passgsghroughtedporailete H2uargkintgl ancctiigtor slet 7 Baig-tho Srstigi@awall 425a.
Welgt y G -8R e ice 600.in the
A el 0, 2 o oSS0 00 P BARAEHE, B S ERT 0|

proginidwed 753 h8kistalefid7é 5 sloog e ftd%xistiilgh Aldfy iextsnkl teraonator
t he, Si and tern nate

|stal ends. 4 . of .walls 418
TS R SRSt ikt e FtSamandd h A Prt pension D2
apeThidudcasmtcr 710 & ©tatdble dbhi tid fiRixtid el 72 DARHEHE Rétuator slot 712
menbers 53 tg pass therethrough. During insertion of
betyprn %%e&ﬂ%%jfé 28€ ¢ T 835 PHED I igftiatespoementset threspriag clamp 700.
As SicRin i2096. VK §h tlﬁ%&?&ﬁ?oé‘iag %ta.?'ntsﬁﬁfaéés%di WRlHe S i3 710
engage the ranp surfaces 5 3o the clanpi ng springs
engggihe spravigrlarmp é0@ toamapsathe displengdlesBOaltendbef the spring arms 720

to extend outwardly from the inner and outer surfaces 43 1a, 431b of the first sidewall

425a (shown hidden). The displaceable distal ends 720 of the spring arms 720 can also
be retracted by rotating the actuator 710 to the release position, as shown in FIG. 30B.
When the actuator 710 has been rotated to the release position, the displaceable distal

ends of the spring arms 720 are allowed to retract.
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30 conpressed and the engagenent nmenbers 534 to be

di spl aced towards the inner surfaces 537 of the

upstandi ng walls 513x, 513b. As the storage device

transporter 400a is 25 18523-0067WO2 / 2124-PCT
IS3HPANERB ARG t he test sl ot 500a the danpeners 535

slide within the slots 419 in the side walls 418a. As

shown in FIG 26A and 26B, when the storage device

t r aréhrarthe petaaioray 1 Orig incthe seledse positiony withshe speiag whagin 700N,

e B, : [ e _pass ..

rot LR oL ROARERO e R 56 be I kT 1B 0y bRSBERS sjggpens
4258 &2 bz rap elmevisin336. 8 hnOscrgagierage Bevideail@deimdawidde tie0ame

Fl 6 rried e Sforage deyvice. transporter
4100508 achds 710 50 B rpod st Phzmbcpobfion i Bbaes e st
en@igement HEARER ikl \CoMectiwit b olotRE defBOBNR\N4MD Re storage device
60&' anpi ng mechani sm The stor evi ce transporter

h d
BERLSt MOVERIE relatiys igihe famey 1§hain Agirailar sl ghestoramislevice
trafdpRridr b caRhiss be 91‘5@'%%& withRt te43RR: anf Jx'aﬁnf)fe Qe S%{eor%”f7

the sidewal I's 425a defines a pass-through™apert
devipg 600 inythefiaine Atibwndrwitinthe actastdr 119 inukerelessa faaitios, the storage

4 he f.irst ,sidewall, 4 . enga t
deidpRanspord 800 b bichled FURS 100 o 0B, B B e
slot ftwiasish tdtfeltsugiﬁogsgfﬁot UFalﬁtngZWiﬂﬁlge sihawe dé‘ficé:ﬂr%f}é&?er 300]3 in

the spring .clanp, : i ncl u a base portion 716 an
a ﬁf’&@f rieg pgsitioR Btk 8? Feﬁbsl%trﬁ@b ﬁ‘ﬁd",’“hﬁ%S BloBige Heviag Fopgegior
maRIdOiHRk &0 Hot/cbPns o) et Rhalc? 718 ganbt%ﬁgta%dHQB&/hﬁQ thelgaged

and a di spl aceabl e distal end 720. irst spring

posilien tpriawldca the farskand speandtengapementgenbars 7 ManBalb tp2ttend
' LESt t.h d J o
outgvr@ﬂrﬂlg grggl til& fn%;:{l Ft‘é}%[lrfzgeg ar thg I'f'lgst 51d%¥v§l§rg¥gﬁgaé rﬁi%li ggsmon,

I NC €S a second engagenen
thehawindgngagseeonmendbery@ik of the 2pring’tlamp GO0 atteids Hhbwardly from

tivel ' d.wW.fh t ' 00. Th
el S SAe7 SE AR SuSand FreBen ool 2R ofperslei Soon,
thetdbl @lanipigCihe Sfofdge Heite #dmpbRertd00b hidiSd niveRv@l rblathéoR. the
‘(Ar% S gvvn [ Q’FFI G 29, the actuator /10 has_ an_ el ongate
testy %Fﬁ B-1 AL SARIP Higer thedirst epgpgsmen rembesid 7afshe spring clamp
70(?&}&?%1@% oBRFhrdid Frodd @8 gm%r %drEa%E 489 5 e st ShQRgL LH‘%tand engages

engt the act uat or 1 as a Cross-sectli on
thejstordasdisvica 600 tardamp therstirage dovica 980 agaimst roweniemteelstivnto the

710 is rotatable, about the first
Sto@é?geg%%&%#%%b%ie actuator slot 712 between an
engBlfi 33Adnd 33B lilhagetepesadotlen einbodiftehi dlagstdrBpadER e S
of the 5 ﬁ,flgnlg cl.amp. 700. . As iho in FIG 30A, in the .
transporar 44 % vig Hlampingnsshnisma {e.g figr Jpmping agiaragerdsyics pothin

the SRrRUBGRe iri@pSAE A8/ of FHPRRL e sfopiR Aelibe transgoner within a
di sgl aceabl e distal ends of the spring arns 720 to

testeskath ntis Shoricn &GS 836 18nd A2B] the sleragn deder eansportdr 408sindddes a
. of ' ' . hi .
farfly 405 bebinl SnilhigloThe BAEHR 1 sigbOamy RIS £ER e of

the F@Owaldart28h defines a pass-through aperture 440 which extends between inner and
outer surfaces 441a, 441b of the first sidewall 429a. An engagement element (e.g.,

spring clamp 750) is disposed within the pass-through aperture 427.
As shown in FIG. 34, the spring clamp 750 includes a base portion 752 and first

and second spring arms 753a, 753b each having a proximal end 754 connected to the base
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be retracted by rotating the actuator 710 to the

rel ease position, as shown in FIG 30B. Wen the

actuator 710 has been rotated to the rel ease position,

the di spl aceabl e distal 30 ends of the spring anus 720
18520-08678M0R 2ABIEPCTO retract. 26 18523-0067WO2 / 2124- PCT

When the actuator 710 is in the release position, with

the spring clanp 700 retracted, a storage device 600
podign 752 ah(hs éispbdeablﬂdjstalmdﬁﬁ&nﬁhﬂﬁ@bsmmgme A 53aimcludes a first

425b shown ce a
engleB AR anabs 230w e PRCIPIRES: 1S ond g apm 250
incheles akeond 2hagameli@ndnitica 7 86b R dschitbd HRQAGETS 8.
pl ace the fi rst 5 epgagenent nenber

t t
.pﬁf én'cagﬂmgﬂg@f qperatfgely pypgigied gath e siso c%asnlz:?%qrpl"hewemamr

768 b&%@s@iﬁrcﬂ%o Bﬁ%c«m&e 98 ARAinfB0Y, S0RBor 516t P2 i Shd Brst Hfewall
frame simlar manner, the storage device

429% ghsihormer FK@o’ﬁ alang Hs b@gﬂbéhm@mw&' 6fihaha progs-sestien that

anple, with a storage device 600 in the
deﬁegtﬁewégézgéand with the actuator 710 in the rel ease

posithe anyatdit #5604 pivagble within the attatos glot 76X bed08in anangiped

t ed t 1 est ot 5Q0b 0 ' Fl 32
pog el s it AR g By FICS Tt 9. B G epdpped
podlfiéh tid\Gedeh T6A6 P Qater 16CRARARERS s alonth 75 (b bl the

inserted paosition within the test slot 500b

distil endlsy /e °§ thersatjas aavs 10da.donh irexdend ewivadivirem ﬂtmnqrégd
out\%} Qﬁfa@%@ﬁtﬂrﬁ of e RGisHRKN 4240 '(f}?dsg’p IPQ sprth lﬁ‘gﬁv 750 can be

towards the engaged position to ace t
actaated bypeshihgemdiay pulling a pendrealsnd 21 the, acfator 63 up\em‘d@tadow

vvar I fro r surf t he
62,30 r08E ot ERIOL BE b IIST 1601w Rk Ble BHRE 83130, L0
enga@edﬁmﬁt eﬂm W‘ﬂﬁ bft’h&&ﬂ&hn:g‘ artnlﬁ G'fSSzp ﬁsﬂ‘gf"ﬁ" aﬂﬁﬂbf feﬁ@@a@ed!gnds
out ut er Surt ac 0 irst
piveiinge |aF 2g8a‘i?dﬂ%¥?geé§“egosﬁl%?ﬁ ova ipFIGY 7 Agad 3dBoWhen

the20fBtor 766‘&59.63&}&1 fi@aBPIN e tRsSHOMRIC HRWIHAndd m@&ﬂ&&ed
400b agai nst novenent relative to the test slot 500b

forAtfa(tthe sane tine, the first engagenent rrerrber 721a of

th [
" heyRh oy 6P ARk RALS BN oD Lo
retidfted hestahgr dayaed®0 icarebsdSerted wbahnpfmhm Hlod:feag&ndmjmdcewalls
t t | at t T,
B BB HRp R EECT e Sslerarfulsats RSHRET i Penne
41 RN hefa@iPer¢aiR m®fed 2064r8s Rgen Wj E@smdrf t@mwcta ﬁ{e ﬁrst
400c havi ng a_cl.anpi ng nechani sm

engagRS EDFT (XAiRtofoRtact wigh the stomgpe ‘dawor 600 prmswets&rage
dev‘?d'&cgda aghifkt rﬁéy\ﬁzﬂﬁhﬂgla'ﬁbg toSthQ HARE 496V c%ﬁg%}ﬁ%%gﬁ ghse -storage

|na25tes ot). shown i n
devucwdr@smrwg éOQj:ecmn@botbp ahmp@d tathindOBst sﬂoﬁc lFudmnmIe farithrae

storzé%&evu‘?l @Qn%‘:{ arn%% é’lﬂ% f.ﬂt%%heaz?cgua?mp?%b rg’lease pos&lgn the

storage device transporter 400c can be inserted into a test slot. With the storage device
transporter 400c in a fully inserted position within the test slot, the actuator 760 can be
pivoted towards the engaged position to displace the distal ends 755 of the spring arms
753a, 753b to extend outwardly from the inner and outer surfaces 441a, 441b of the first
sidewall 429a. In this position, the second engagement member 756b of the spring clamp
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the sidewalls 429a defines a pass-through aperture 440
whi ch extends between inner and outer surfaces 441la,
441b of the first sidewall 429a. An engagenent el enent
e.g., spring clanp 750) is disposed within the
13%&§§ﬂﬂﬁﬂﬁatﬂﬁaperture 427. 30 As shown in FIG 34, the
spring clanp 750 includes a base portion 752 and first
and second sPrlng arms 753a, 753b each having a

T3 ecserdaund e disraviessudacedd hef fest sidevdll 429 and engages the
LSBTGSy ppnsin

to thedésydies At tlhf: sahe timpghe At ot gagemtie meniea 75@/&11& $ring clamp

i rst.da r. 758a,. and the co ri 753

75p RhRhik SRR %&ﬁa%fgéwé‘?ﬁe § Bbie 35 pHidal %wﬁ engages
mm@agaddrwmn% cléb@hhe ABrage BaEF00 BRMnstnARETAL del@vY to the

associated with the spring clanp 75 The actuator 5
stoyags device Hanspapeiict he face plate 412c and into an

act

chonmneni (IR bolliRols b nEL AR o S ortifaions o
spevilically dﬁ?@gbedswcmo ﬁ)tlndndetalisjefd ihmrea comabigebl? 84th thdee described

otab wthin the t or sIo 762
et 18} B8 ol 8 B RUISHERUR. Bl dbplicHioRhteR Bl
herdwith) éntigied amm'a mmgcmmglge”,?nm% fdBneyi dbck&%?g%b@ﬂgegm-

pOSItIO e (0] the actuator engages
05‘3@& WX PRpE: n’éﬁi ?-Fﬁ Chg? fv“oﬁe b vinEcesa Bt eriah rpanbpEL AR, 85;
and MBISKODRIE IBSTINGS, with dtopheyl ddcRtn8RBeP qu@r @é‘ﬁOOi rlﬂ{r@ntors

the inner and outer surfaces 44la, 44ib of the f

Edwpilddairie caglg and ping assigaed parichgurobes iy 938,817 dhe trélre contents

end of

of B e AR Rl P N A et hcd o B LR 25 St
endTbé¢ clainss e hotd noited 26 Chet aavimd dtaertthdesanivedibgredt. anp  750.
is The distal ends 755 of the spring arns 753a, 753b
can also be retracted by pivoting the actuator 760 to
the rel ease position, as shown in FIGS. 37A and 37B.
When the actuator 760 has been rotated to the rel ease
position, the distal ends 755 are allowed to retract.
When the actuator 760 is in the release position, wth
the spring clanp 760 20 retracted, a storage device
600 can be inserted into the frane 410c between the
sidewal s 429a, 429b, as shown in FIG 38. Once a
storage device 600 is inserted in the frane 41 Cc, the
actuator 760 can be noved towards the engaged position
to displace the first engagenent nenber 756a into
contact with the storage device 600 to clanp the
storage device 600 agai nst novenent relative to the
frame 410c. In a simlar manner, the storage
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25 device transporter 400c can al so be clanped wthin
a test slot. For exanple, with a storage device 600
in the frame 410c and with the actuator 760 in the
rel ease position, the storage device transporter 400c
1sizametye02/ mgerdred into a test slot. Wth the storage
device transporter 400c in a fully inserted position
within the test slot, the actuator 760 can be pivoted
WHNVRISIELARMEIN §S:ged position to displace the distal
ends 755 of the spring arns 30 753a, 753b to extend

out war dl y, n u S 441a 4

of the. 1 1+ spABE BT PRShoRE Rt 300 B rnipori tordee
desiee (600) embyfog ﬁtmt]ﬁng‘mﬂbﬁge d&G&e withih haess Plot (300C3088) the’forage

18523 0067WR /. 2124-PCT 750 extends outwardly from

deyige IBLPOHCISOPPLESY441 b of first sidewal | 4292 and

engagesnd (€0, 41085,14 19t Ronfibhred &P¥%cHl S M ?p&h? si®kd2k ﬁgﬁce the

devi ce transporter 00c agai nst novenent rel ative
framecompsising| ot . At the sane tine, the first engagerrent

member 758w als Wl 28L IAG, Ur8IPuol PO RKI SRHS UL IRLALY

fromthe 1 nner surface
devi2® themhdtvweny agbszdl tbibe iseoedine aevi shat abQ vwith citampe tidvice;
étorage devi ce 600 agai nst novenent relative to the
torage device transporter 400c. Elenents of different
enbadiampiismezieniit (@SMIpRRAVEIY abREIRACHE itaddsOR JTHe
s@.ﬁrfrcally described herein. Oher details and
dewallypndCopprigingabl e with t hose described herei n may

be found,ifpstthe Eﬁkt@mxﬂ&tkm TRRGSH. a@PP! 1 cations
filed concurrengly 10 herewt ent| F "Dl SK DRI VE

TESTI NG' a finit e¢iuatpr GSAeT] Oda@a@penablnbe mmateemem@ﬁe@me first

oA ERE S 5 ol BB ERS) B

elem'ehhinai etrxgagm;end Mﬂoattesm slobafter akBHAE-d2610 0ding isippRitedbs the
f é and ﬁvrng assi gned seri al
‘aﬂﬁrﬁ)%?a“ﬁ ﬁb%te%tlpfm'“t’ﬁ &

& contents of the
af orenenti oned applications are hereby incorporated by

reference. 15 The clains are not limted to the _
enbddi nehbsstansge Aeiesdranspaten of claim |, wiB2gn doarsiacaptor is

op G341 dbve tﬂ@‘?ﬁs& 6%%@%&@%%% u'gt Eﬁéﬁ%%hdaeétbl%ge device

transporter anspor Ing a
meEQHEQGBdUEOEdEM#ﬁoo) and for nounting a storage
device within a test slot (500, 500b), the storage
device transporter conprising: 5 a frane (410, 410b,
3103) c o"ﬁfrt]e govagelddvice temeporer aN¢laistl PpOEIhind2, S €l Ehe first
evice, t
engagement element comprises first and second engagement members (472, 476, 721a,
721b, 756a, 756b), and wherein the first actuator is operable to initiate movements of the

first and second engagement members.
4. The storage device transporter of claim 3, wherein the first actuator is

operable to move the first engagement member into engagement with a test slot after a

storage device being supported by the frame is arranged in a test position in a test slot,
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frame conprising sidewalls (418, 425a, 425b, 429a,

429b) configured to receive a storage device

t her ebet ween and sized to be inserted into a test slot

along with a storage device; and 10 a cl anping
13soe@bai seApdD0) operatively associated with at | east

one of the sidewalls and conprising: a first

engagenent el enent (476, 700, 750); and a first
andohezirothe ﬁﬁf &mhﬁﬁ?i_,s opéadle apmoabihe sé@lnﬂ I&hgdgaﬁﬁr;t member into

novenents of the first. engagengnt_ el enent, erein
engAeEmERtYGh 3 WpiRge 8?"@%‘-”“6%?“%819%64 thelamene first

engagenent 15 el enent into engagenent with a test

slot after a storage device being supported by the

frafe i sThe staregedeviee tanspaster gbelatm 3 or flaing 4 whareis|thy second

[ t 0 i erein

ongpg PRSP AE DB RahbB RIS Tho il B e
engagenent el enent into engagenent with a storage

devi.ce ei ng,.supported by.the frane.. 3. The

Stobage doxnEwty PENRETREept A 1 igfin Bioaipsner
compuigee adainpenihg frateriabsBRadfRont thelediprionsiSiy dfIeambplasiics and

and second engagenent nenbers (472, 476, 721 a, 721b,
themsgssts. 756h), and wherein the first actuator is

operable to initiate novenents of the 25 first and

second engagenent nenbers. 4. The storage device

t r aris por The stofage Henion teanspurter of elainh® Wheren theatarmpener | s

I .engagenment nenber into

°m§ﬁ§§8%h§ﬁ%ﬁﬂ??%&%&?§§ lé%%?ﬁafter a storage device

bei ng supported by the frame is arranged in a test

posiption,jn a test .slot, 30 8523- 0067 . W [

212%- pcT! %ﬁo’iﬂﬁf‘eﬁ%"?‘ﬁ HaRapqrer g% a%‘(c‘% GEBr Z—,7$ WgéérfnatBF brst o
actiRYEis bp&able eORdve NG TR MR ke ORI BRIacbMER mENEAIRTBPtantially

with a storage device being supported by the frane. 5.
oppasiie dirgstigperelpdiye tacach afsporter of claim 3 or claim 4,

wherein the second 5 engagenent nenber conprises a

danpener (474, 722a, 722b, 756a, 756b). 6. The storage

devP.ce tThantproge éaviasftraghbpirier 6f clowmed,evherdihthedastpevetor is
opeg“&qp {d 1%51&»‘?’{3 e ?&?ﬁ@ﬁ%? I?'F%%?‘Q%’%%g%%%%lﬁ gieeln'{ C%;?sﬁ%s&éﬁlg]lg/ glgrlﬂ{agg&sly.

onsisting o

10.  The storage device transporter of and of claims 1-9, wherein the first
engagement element (476) comprises a protuberance (478) configured to engage a mating

feature in a test slot.

11, The storage device transporter of any of claims 1-4 or 8-10, wherein the

first engagement element comprises a dampener (474, 722a, 722b, 756a, 756b).
12.  The storage device transporter of claim 11, wherein the dampener
comprises a dampening material selected from the group consisting of thermoplastics and

thermosets.
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7. The storage device transporter of claim5, wherein
t he danpener conprises an isolating or danpening
material. 8. The storage device transporter of any of
claims 3-7, wherein the first 15 actuator is operable
182pooavee / tibvepdri r St and second engagenent nenbers in
substantially opposite directions relative to each
other. 9. The storage device transporter of claimS8,
wherladi n ﬂhestb'ragstieﬁcet watsportérof am;pefahhﬁ 1t 12, abieein the first

first a second .engagenent nepbers stantlal_l
en%?%%’le?t‘ﬂ ?Pzﬁ}mpn%% 8" grﬂgmg,tt R EOTRR Jort er
of and of badedjontionl(498, Me'yﬁl){hnuhe first engagerrent

el enent 476) conprises a protuberance (478)
conf i gur 86 #ff ERgbwriag aEps (i§0a, 68k 82, 7 8k, '{5égi75§bb¥a0h

cox%gngnlg a gﬂﬁuﬁﬁl%ha%ﬁ 2V, %4} dARSREY doGhe Bse ?&)( fnghal s

erelrn first engagenen enen

dlwbnmbi@@sa@nddﬁ@%ﬁée 7(54)74 722a, 722b, 756a, 756b).
12. The storage device transporter of claim11,
wherei n the danpener conprises a danpeni ng naterim
sel é¢t edThe sioragé deecOiynspaes oS tlalng 1 Bfwhhen mRplcaatdres
n@_ 30.t her noset s. ﬁé é8523 0067W2 / 2124-PCT  13.
opspble &9 Wititemgusments ¢fthndisial ends obthe fust apd seqond sering arms.
wherein the first engagenment el ement conprises a
spring clanp, the spring cla conpri sing: a base
por #$-0n Thssioraga devicespan Spmngﬁnmne@ﬁdlasetbﬁdlhdﬂimgw

wh@fefﬂsthé 404 %ctuét@xogl)’?lo)r?r% ?vﬁ'otag)}eg%glﬁlzé g’a%‘ E%gg)to ?nat?ane poyements of

conprising a pr connec
thetfiret dpgagenpot ¢leroentand a  di spI aceabl e distal end (464,

720, 755). 14. The storage device transporter of claim

13, wherein the actuator is operable to initiate

rTDV edrent ’Shﬁtoxﬁaé@d@h&ttﬂins;ﬁﬁﬁﬁ oPdnyl iR of tlafhs AOJ1 8@80Kd

ring, arns. 15, The storage device transporter of
Veme st eq:tgqttﬂ%('TiO)gconﬁlsesl@ gl@r,;gaggzlbody\mlelr) &xw§ndipg from a

pro&irﬁfﬁ len@ 11971 dibABON (¥ %)%ﬁdﬁ%taqgljsteaxﬁse(?"i“?)' Y& SoRerbiiGhe ﬁrst

frame to initiate novenents of i r'St engagement
actyqtenys prtatabls ab@it thenfarsisaxdy taduitideavementa of pherfirgirengdgearent
me&ggr_of clainms 1-9, 11, 13, or

17. The storage device transporter of any one of claims 1-10, 13, or 14,
wherein the first actuator (454) is linearly displaceable relative to the frame to initiate

movements of the first engagement member.

18.  The storage device transporter of any of claims 1-17, wherein a first one of
the sidewalls defines a first actuator slot (434, 712, 762), and wherein the first actuator is

at least partially disposed within the first actuator slot.

19.  The storage device transporter of claim 18, wherein the first actuator is
moveable within the first actuator slot to initiate movements of the first engagement
member.
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14, wherein the first actuator (710) conprises an
el ongate body (711) extending froma proxinml end
(713) to a distal end (715) along a first axis (717),
and wherein the first actuator is rotatable about the
185p3-quetwoaxiist-Hoo i nitiate novenents of the first
engagenent nenber. 20 17. The storage device
transporter of any one of clains 1-10, 13, or 14,
wherein the first actuator (454) is linearly

di spl,aceaple relgti.ve to the frane.to.injtjate

o Bhrent ARbiomRR s rarapiE oheny chumizat - 18850k, ordz 19,
whtel the @ladfiiCiBedHanBREIRIh& Tcoftiprisdtla REordl ehiziFerdent dlement (476),

&hgrel n afirst one of the sidewalls defines a first
andywhefsinghe rshectpataus oparpble ypnjtiate;mgveip@teeiihe sreond prgagement
clefehpiator is at least partially disposed within the

first actuator slot. 19. The storage device

transporter of claim18, wherein the first actuator is

30 gpve L.thin.the first tuator .slot ,tq.initiate
rovhent Loy dlbgidhilfangic B sRERIT S ot ikl
op& 82 & 66 WERedon Rk Bndnt20e mehin s txgager@entarihCetest slot after a

transporter of any of clainmg 1-10, 13, 14, or 17-19,
stofjg AETiRe paiee SIPRARTHEY tHE SRS FATERE o teBiginpiPiy ai i tést slot.

second engagenent el enent (476), and wherein the

first actuator is operable to initiate novenents of

t he2Zecohr Berger davige transpastes pbelaim 20 or cfpim Bk, grhgrpdn the first
. . . fi '
ot Pl FID Pl Plne 3ot Rl hé b Db Bl it
stomige devite baitpsupngaggepethe fminkh a test slot after a
storage device being supported by the frane is
arranged in a test position in the test slot. 10 22.
The2Xt or Hgestéleyd d&idertansiofet 6f affonglodtBindd1-90, B, a4, r 17-19,
21, tg/nerei n the first actuatqr is operable to nove
whergin tae Blama g fpechanien futhes GeMPrisest o engagerment with a
St 0f aQEndlénshgEndiR LiRtheAt@PG) bigdl by the frame. 15 23.
The storage device transporter of any one of clains
1- 19secayl actuptord @54 opegble tofirdtiale movkmensh afthiesepond engagement
ghani sm further conprises: a second engagenent
el'enent (476); and a second actuator (454) operable to
initiate novenents of the second engagenent

ele

24.  The storage device transporter of claim 23, wherein the second actuator is
operable independently of the first actuator to initiate movements of the second

engagement element.

25.  The storage device transporter of claim 23 or claim 24, wherein the second
actuator is operable to move the second engagement element into engagement with a test
slot after a storage device being supported by the frame is arranged in a test position in a

test slot.
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el ement. 20 24. The storage device transporter of

claim 23, wherein the second actuator is operable

i ndependently of the first actuator to initiate

novenments of the second engagenent elenment. 25 25.
185730679001 AYePClievi ce transporter of claim 23 or claim

24, wherein the second actuator is operable to nove

t he second engagenent el enent into engagenent with a

t esﬂ6 s| Bhe stbrage dfa/i@'ttmnagmed ef amyeorteaif npimsI pHAs t\elmbrﬁy the

| n.a test 03|t in.a
secbif ot 30 6B AEIE BLARY IR oG EhadiSient imendilp gpgeement
witt @\stargget demits peingetupmirted by tarnd. Cl ai ms 23- 25, wherein
the second actuator is operable to nove the second

engagenment el enent into engagerrent with a storage

devpre bﬁhé‘ﬁoﬁg@@@ﬁée&%ngﬂor&p 6f & -of \Ella%Zs 1 Tbel $4R V&Q‘? 26,

devi ce transporter of one o [ainms 1- 13,
whereimthe figst actygiey @SH) dqﬁm aqu@ctmaé@anma@semy fQielfmtlnmg

moRGhuaL bﬂﬂe%fﬁ%ﬁ%a%?m&ﬁt %mel}l?g rri initiating 28,

novenents o enga nt el enent (476).
The storage device transporter of claim 27, wherein

the tin fe tures 1o COPRQr.i s d (482) .an

Fecd segﬁ( 4%‘%‘ 1CeHRGSRATST & Hle& 3@‘? %ﬁ@ﬂ&?‘f“é‘?g ptures
co@ﬁsemg@f@m)@nﬁ&e@ks@g(48\g,§1er ein the frame conprises a

base plate (422) connected to the sidewalls, and

wherein the sidewalls and the base plate together

defjgie armllash év?éeltﬁénéﬁo?tlgﬁgleﬁlg%@ R nggltnsof 28 av%cy&ﬁ He

a 15 storage device off "of a support.
frarge goreprisee o bassiphate (0D adnnedrp td e nigewalls, hmdjwhergm the su:lewalls

t t f d
andqﬁé bﬂ {Bgate f%ggtgtg odreggl a\ébs?z}s gall)ggz%a% s‘%%fl{ng grl %glg.jaan
stommde;mxdegafﬂo&d appee. device (600) for testing, and an

open end (525a) providing access to the test
conpartnment for insertion and renoval of storage

devigce (A SEREUEALe R doti(Biafohidge device for
testing, and a first engagenent el ement (530) nounted

t o AlMWSHEYsiinge: wherein the first engagement el enent

'Sf’ o(r: gg‘;i ggsr(} ?gxnh%nﬁ&g Wbadfor tQUeRUG: g’x%véuﬁforﬁﬁ‘é h! t%gagg)éex%ce
transporter {(400a) carrying a storage device (600) for testing, and

an open end (525a) providing access to the test compartment for insertion
and removal of storage device transporter carrying a storage device for testing; and
a first engagement element (530) mounted to the housing, wherein the first
engagement clement is configured to engage a storage device carried by a storage device

transporter when a storage device transporter is inserted in the test compartment.

31. The storage device test slot of claim 30, wherein the first engagement element

comprises a clamping spring (530).

32. The storage device test slot of claim 30 or claim 31, wherein the first
engagement element comprises a dampener (535).
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25 transporter when a storage device transporter is
inserted in the test conpartnent. 31. The storage
device test slot of claim30, wherein the first
engagenent el enent conprises a clanping spring (530).
185300@¥ 02 Thee-rsfror age devi ce test slot of claim30 or
claim 31, wherein the first engagenent el enent
conpri ses a danpener (535). 34 1 8 52 3-0067WX2 /
2124-PCT 33. The storage device test slot of claim 32,

wherein the dappener i.,s conf.i gure t 0, engage a.

o or et rée RS HoLapou 5 itett) Rherelador AMais spphied
to apage Astbiage dgdcaenti@tby 4 §:aREP AEHET tranSpdrtts MheR d siofageMvice

test compartpent. 5 34. The storage device test slot
{ragspogpryp msg@dgl?l thg tg5t compartigaRl i n t he danpener

conprises a danpening nmaterial selected fromthe group

consi sting of thernoplastics and thernosets. 10 35. A

st oPhdaegtorigsaleviss tashgossfiaim 3210 claiw Fpr Whireig the dampener

3 ' . e @ storage device .
corfp TR UG R FE bR O i B BHRP ol germaplasties and
thefmesets. (410, 410a, 410b, 410c) configured to receive

and support a storage device (600), wherein the

aut omated machinery is configured to releasably 15
engage tAgidrig@mRvice t6:ans ke B®Abridhe t he storage
device transporter; a F%ggigggg?ati%ﬁ 6500) for
stoWFW@m§@6Wﬁ@éﬂ@é3WBés to be tested; and a test slot
(509 stoéa%@ ﬂevié@@é})s SRRt 66k h@Oﬂ, %@d) ¥6m gn%:u pport a
st orage devi ce tFanspor ¢ er ¢arrying’a storage device,
wher ei n 2 frama (#10nhtGag4 Hibe Al 0vd confignralte redelve ahd suppertay e

Lage ices fromthe adi st.at i utjlizing, the
stoBSH8HC GRS} SRl R bPReleA3irelihe® R soffoidio syl
engdgy the drabfeao Sptrdl @iavemaitd dTdhestoiia@é d@icedLmbpdtet;ner ei n,

into, the test %%o%. 36. The storage device testing

syst KiRGE SegR fUSkTor iosng storags deisedbe datedndichi nery

CONPekiShst (500, 9004, SORDRbafigied {0H0Mv LRI Wstordge Jevice

noveable.arn1(310); and a” mani pul ator (312) connected
transporey €APNS alstosaggrdeyicotelressin thetputomatedompeltimary issoperable to

- : . . control

ren{rir)gg gﬂr?ega%% %g\flt:%hfg&é %ﬁ%éy%§§%1lﬁ&% t{ug ﬂgi%gé gevweqransporter
and insert the storage device transporter, having a storage device therein, into the test

slot,

36. The storage device testing system of claim 35, wherein the automated
machinery comprises a robot (300), the robot comprising:

a moveable arm (310); and

a manipulator (312) connected to the moveable arm, wherein the manipulator is
configured to releasably engage the frame to control movement of the storage device

transporter.

37. The storage device testing system of claim 36, wherein the robot is operable to
remove storage devices from the loading station utilizing the storage device transporter

35



10

15

20

25

30

transporter. 30 37. The storage device testing system
of claim 36, wherein the robot is operable to renove
storage devices fromthe | oading station utilizing the
storage device transporter 35 18523-0067W 02 /
18521BekwBeR1apdTi Nnsert the storage device transporter
havi ng a storage device therein, into the test slot.
38. The storage device testing system of any one of
andinaérivthe 3boré devioe trenspottérehdvidg asrerage dpritesthsremn, ras the test
loglate (412, 412a, 412b, 412c) defining an indentation
onfigured to be releasably engageabl e by the
aut omat ed machi nery. 39. The storage device testing
system of any one of clains 35-38, wherein the franme

conp¥-i Sessstorags eaniserigsting shviem ofamoensrat slaims 3387 avlireis the

inBESAREIER I, {8 PRV o conts

to broekeawshlysengéigaable Yyithsiutomatgd geokiineryel ement , wherei n
the first actuator is operable to nove the first
engagenent elenent into engagenent with the test sl ot
(5089. BRigragd d@rceaessihg ERgEm dL M Cohelf ichgms $34pBoNHeRén e
the frane |? arrang jn a test position in the test
frame gpmprises 46Tampipg i @PERPTSWEL est i ng syst em of
cl aj ﬁh@@nga@ﬁﬁéxﬁ'e[&xﬁéﬂ?(@@t Y KS); arfiichi nery is
configured to control operafion of the clanping

mechir agatan(454Hd 05765 aperable o indiatemoyenensyafitherfio

en %giééﬁt %ﬁem%ixtdr%lg%}e%ég *ﬁréj’%gtg?ﬂo %%Sra&ffgg‘fnovgg}eﬁgrgfeéa §%ee ent

elemenienwengagtmna\gﬂh thatarest slot (me;m) afeea saonakesiezied beiagbe
i nse i.nto.a test slot a on W th orage device
sunp 33 bEfe S wresd By e RSUPE Bt At SHer ovn ¢ b
cl anpi ng nmechanismis operatively associated with at
| east _one of the sidewalls. 25 42. A storage devi ce

t r atfs JOF slerage dovice leskme syaGop! clp@reé? vhereiythaapemeiethg a
ma&ﬁl‘i’ér?%ecoqg§ﬁ1€§ tc( &91%‘))1 %ﬁgatfoﬁrof R 5;(1){ S,g f},eﬁﬁagrsﬁge devi ce

hin a test slot e storage
deV|ce transporter conpr|S|ng a franme (410, 41 Ca, 41

dewa 18 425a,.
5 i AL 30, B e
contjrisec eideWweallodes V@_éb], 4244, 4197 6129bPednfigiied & feecive BbRrake

test slot along. wth a sto
device tfxerg‘between and %1zed tohbe mserted ugo a test slot along with a storage device

for testing of the storage device, and wherein the clamping mechanism is operatively

associated with at least one of the sidewalls.

42, A storagé device transporter (400, 400a, 400b, 400c¢) for transporting a
storage device (600) and for mounting a storage device within a test slot (500, 500a,
500b), the storage device transporter comprising:

a frame (410, 410a, 410b, 410c) comprising;

sidewalls (418, 418a, 425a, 425b, 429a, 429b) configured to receive a
storage device therebetween and sized to be inserted into a test slot along with a storage
device; and
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devi ce; and 36 18523-0067WX2 / 2124-PCT a base plate
(422, 422a) connecting the sidewalls, wherein the
sidewal | s and the base plate together define a
substantially U shaped opening for capturing a
Bgp-geaye /de¢Pee off of a support. 5 43. A nethod of
testing a storage device (600), the nethod conprising:
actuating autonmated machi nery (300) to engage a
storage ddperlaie{ds 4322 epnresting the s0owally Ghbreintho sidpwalls
j ' ' t he storage.device
o PR W P S ] PR 1 S¥tSng o
staragshdewepifiof aisnpmort. t he st orage device transporter and
the 1o captured storage device into a test slot (500,
500a, 500b), wherein capturing the storage device
CONREB Se fMbthbdgf telitheSd A6ABEIAR (660)! 1h3 ARRRIA Sphiling:

engagenment with the storage device using the

aut 8%%!'?%8 Frsemstebppchmery (%Qé toengagra prage devieestBansporter (400,
400haneh,modet uati ng the automated nachinery 15

conprises ‘actuating a robotic arm (310). 45. The

met §eRfuets T starage devier with therstotage deiise éianspbtter; sadihage

devi : I 0 00b 00 coppri ses a

ol a ﬁ%@ﬁt&ﬁ%ﬁ%%@ﬁ%&%d P%@Te%é% }Igglit etsgg eaﬁ{%ncellﬁgsporter and the
caghed ageagdalevice irito anspdot (§00,15004, 15e0b)e SheinUap bR the storage
d 500b and furtglg cog) i sing 20 actuating the

“Y it SHBRTESS PaEe i sjorg ¥e{FABSROFST It pHERRRINeRS Soikhe storage
deﬁeaugiﬁgeghekaymnﬁ{eamcﬁgle;}he storage device transporter

to the test slot after the storage device transporter

and the captured storage device are inserted into the
t est4 STRE mefBd of D15 . of clains 43-45,
wher ei n clggt ur iong %HE?’E?%P%% %gggggﬁué%ngg,%ﬁflgggy
compms¢a aétnginghrerobeticommt (8t0)machi nery to nove the storage
device transporter into a position underlying the
storage device; and actuating the autonmated machi nery

to 42 seThdwechbd oAgaintey b1oaitn A1) SMefelitthe stoflel davice
; %SSi ti g(?q}erd@;a%i n% t he storage device. 30 47." A nethod
rasportad#0t §O2b. S087) compHsssiacdanmpe mechanisnheds Abeperable to clamp
theGiatel V126 %rans%Zrter to the test slot (500, 500b), and further comprising
actuating the automated machinery to operate the clamping assembly and thereby
clamping the storage device transporter to the test slot after the storage device transporter

and the captured storage device are inserted into the test slot.

46.  The method of any one of claims 43-45, wherein capturing the storage
device comprises:
actuating the automated machinery to move the storage device transporter
into a position underlying the storage device; and
actuating the automated machinery to raise the storage device transporter

into a position engaging the storage device.

47. A method of testing a storage device (600), the method comprising:
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18523-0067W02 / 2124-PCT actuating automated machi nery

(300) to insert a storage device transporter (400,

400b, 400c) carrying a storage device into a test sl ot

(500, 500b), and actuating the automated machinery to
18501x@67atoe s Azadcanpi ng mechani sm (450) and thereby

cl anping the storage device transporter to the test

slot after the storage device 5 transporter and the

c laphttﬂﬁglgﬁlﬁ]m xﬁmm:ﬁ?y @106) tonasst edorapd devideardnesdrter (400,
o) 48. The et hod of ,claim 47, erejn actuatin
40(2?13@9%"8’6%@??@1' SVICH IIP P &SES %(tsagtﬁroﬁé)’ &4 obot i cgar m
( 31Qtuatvg tAQautdiSedBlabRide9fto S%é%&tma%ﬂnﬁfm meéHEh#AS: (450) and

further conprising actuating the automated nachinery
thergbyechngenies thsstosagsidsiise trassperien tp thertastislos pBernythe starsge deyice

e

conprising: 15 A') a test slot (500, 500b)

co ising: | a.housi def.ining; a.) a test .

c ogigg‘r t n@ﬁ? m(’g’é%ff %’Hb"fﬂ%’s‘“&?ﬁn gggﬁmgﬁazocr%mmi ng
corapi®s scthftingherob®sd areq@PEY t Tent;  and 20 B.) a storage

devi ce transporter (400, 400b, 400c) conprising; i.) a

frame (410, 410b, 410c) configured to receive and

SUPRO! U EhShBihBd B cISBY A E6r 41 i iRk B

a.) sidewal l's (418, AT 4ot %8’4%%%&51%%“%%%5 &
autpated erachiaery to sugaga e dawpiog asshmbbizet Wesrehyahamsing e stavage

' Nt St npartment along with 25 a

de‘@?eotk%ég&{ ggcl' %18;09%%8|S€0.?3geg%gn§npi ng nmechani sm (450)

operatively associated with at | east one of the

sid I'l's . and conprising. a.) .a first engagenent

el eént 54%?‘0%%@m‘%‘66%)5%2’*a§1§g-a first actuator

(454,) &6 s1at§800, GPEY)aBPritiAgi nNi tiate novenments 30 of

the first engagenent el enent, wherein the first
act uat ori) dhysinedstisingy nove the first 38

18523- OO67V@2&-L3¥%‘2€"1}“§%&%§3@& el ement into
the hous

engagenent wt I ng t€r a storage device
bei ng b.) an open end (525) providing access to the test compartment;
and

B.) a storage device transporter (400, 400b, 400¢) comprising;
1) aframe (410, 410b, 410c¢) configured to receive and support a storage
device (600), the frame comprising;

a.) sidewalls (418, 425a, 425b, 429a, 429b)configured to receive a
storage device therebetween and sized to be inserted into the test compartment along with
a storage device; and

ii.) a clamping mechanism (450) operatively associated with at least one
of the sidewalls and comprising:

a.) a first engagement element (476, 700, 750); and

b.) a first actuator (454, 710, 760) operable to initiate movements

of the first engagement element, wherein the first actuator is operable to move the first
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supported by the frame is arranged in a test position
in the test conpartnent. 51. The test slot assenbly of
cl ai m 50, wherein the first engagenent elenent 5
conprises first and second engagenent nenbers (472,
18RFTWRY 2184-PC12| b, 756a, 756b), and wherein the first
actuator is operable to initiate novenents of the
first and second engagenent nenbers. 52. The test
engaweaéelemmtym@fengagammnh thiedpusing aftee afsiarage dewice hemg

R R T T R SR T

device bei ng supported by the frame is arranged in a
rtnent and wherein

t est_,posi.ti on in the
the Hir stﬁls&sh%}?foﬁss‘? é?l } 80, ehersy fhefing cagagsgnt cloment
coRDESGSTIR Hnd REIBAE engdghaenﬁﬁaﬁge?@@m el 47121% ’7‘41@; @% , 736b), and

devi ce being supported by the frame. 15
whergin thedistasfuptos s enesabln ta Initipte oyiermenp of thQéiﬂéland 1s¢¢end

A ement nmenber conprises a danpener (474,
en%%%a, 95%@93958a, 758b). 54. The test slot assenbly of

any one of clainms 51- 53 wherein the first actuator

ot o e bRy of S5 5 e PR S G URLR oberble o
mcﬁeltm finéeerig@geineiid nihiber 1ntc5§}ga§—d'iﬁerﬂ Qgth t5d 4t st SR Hor@fe
aqne of cléﬂns 51-54, wherein the first actuator

deyigé Biyas sHmpartechox e &rameds prranged iajtesicRosition s destreompartment,
andRBRISth GRS E&ﬁ&tb@is loYerable @&JHOQQ ﬁfel@%c%nd gééag&ﬁle : elﬁgmﬁeﬁ%to

sl ot assenbly of any one of clalns
engrgaEEnigyiticostprags deviephrizghaipnortadelyl the (iBh2a, 512b)

configured to receive the sidewalls (418) of the

frame (410) therebetween, wherein a first one of the

upstandi e t\:;haﬂ dist assembiy ?ieﬁmﬁ:"ﬁl &rmmﬁﬁhe&fh&h&lﬁs(%ond )

527 erei,n the first t _el enen 476

en%’&ﬁ‘ﬂ%‘f‘té’e?n T 56MBRSE GE@ (17%’7 g%q%% &ﬁé"’e 38 engage

t he engagenent feature. 39 18523-0067W2 / 2124-PCT

57. The test slot assenbly of claimb56, wherein the
firdt actbetesrsiqassemblysof spenapf daims Sioise whissin the first

LSRR, L LR TAAIEIE R 1 AT Yy

featur are
oppasi¢ disentions retrtive to Sich8theA t est sl ot assenbly (120a)
conprising: A ) a storage device transporter (400a)

conpri sing
55. The test slot assembly of any one of claims 51-54, wherein the first

actuator is operable to move the first and second engagement members substantially

simultaneously.

56.  The test slot assembly of any one of claims 50-55, wherein the housing
comprises upstanding walls (512a, 512b) configured to receive the sidewalls (418) of the
frame (410) therebetween, wherein a first one of the upstanding walls comprises an
engagement feature (527), and wherein the first engagement element (476) comprises a

protuberance (478) configured to engage the engagement feature.
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i.) a frame (410a) configured to receive and support a
storage device (600), the frame conprising: a.)
sidewal I s (418a) configured to receive a storage
device 1o therebetween, wherein a first one of the
18583- el | B24ehefti nes a pass-through aperture (421); and
B.) a housing including: i.) a test conpartnent (526a)
for receiving and supporting the storage device
t r aA%por Tbe testeahet ag@mibly If aimose whersih the A5u netpator{(4dithig
S he test c artment for., Lnsertion
opBEET o5 e S IR et R e iy P e Ry Toftpreprir he
sidewaldd are igageinrtithelest@aipattidfl) nounted to the housi ng,
wherein the first engagenent elenent is configured to
extend through the pass-through aperture to engage a

stosgge Aaud SRt sREMbISY1704) o iy age devi ce _
transporter when the stor%%z device 20 transporter is

i nsér) &forage dpeice Banspertanidilanerimprihe A storage devi ce

testin LSRG '

(300) . 2 HeH ) EQTHIQ Bscerv8 tha KBl SRSy ce
(60D0ke fromeporpismg: a franme (410, 410b, 410c) configured

to receive and, sup t torage , 25 devic and a

cl anpi ng mechh istéﬁﬁ'gfmgaé&%ﬁgg?%@:m%?“ﬂ aré‘{’rage ferie
thepsbgpgenBilicréth @fRitont 47 fhe siddRally &ines 8Psbsahdobsis bperture (421);

cﬁgt uat or (454, 710, 760) operable to Initiate
aMGpvenents of the first engagenment el enent, wherein

theBgugm{l%qnmﬁ%nery is configured to control 30
operation of the clanping nechanism 40 | 8523-0067 W

@ / 2124 pEFt gmnpatiment{Sdpaider wesiving and suppaygingythe sonagé

' rein the automated nachinery is
devg%eﬁt#ﬁms %g&v%ﬂg rel easably engage the frame to control

novemnmentii.pfantopen est (G250 reidding acdesato Stk teompatihent The
._storage device testi N94S stem of claim59 or claim 60,
insgrrion g&(ﬁrem%ral of the storage device transporter; and
iii.) a first engagement element (530) mounted to the housing, wherein the
first engagement clement is configured to extend through the pass-through aperture to
engage a storage device carried by the storage device transporter when the storage device

transporter is inserted in the test compartment,

59. A storage device testing system (10) comprising:
automated machinery (300); and
a storage device transporter (400, 400b, 400c) comprising:
a frame (410, 410b, 410c) configured to receive and support a storage
device, and
a clamping mechanism (450) comprising:
a first engagement element (476, 700, 750), and
a first actuator (454, 710, 760) operable to initiate movements of
the first engagement element, wherein the automated machinery is configured to control
operation of the clamping mechanism.
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aut omat ed machi nery conpri ses a robot (300), the robot
conprising: a noveable arm (310); and a nani pul at or
(312) connected to the noveable arm wherein the
mani pul ator is 1o configured to rel easably engage the
185230847 OR G1 ¥Rt r ol novenent of the storage device
transporter. 62. The storage device testing system of
claim6l, wherein the mani pulator is operable to
control operation of the clanping nechanism 15 63.
Thegst or ' : ' f '
o 65, *FAFRH, (EilBlind g oF ) 59 HhalIR skl
maghifiayes @indigerc 44 &leadditp enghg@ the fhadd micngtra Mmavedent eltthon
416) .confiqgured to be rel easably engageabl e by the
ﬂo%ﬁfg%ﬂ?%gmﬁg@ﬁ¥nery. 64. A nethod of transporting
storage devices (600) for testing, the nmethod 20
conmprising: actuating automated pachi nery (30Q) an
{hepk b}}h%sg%%éea(@tt CEDRN oEgairy Pgﬁgi}m V(qw%e the
autffm%d neagméry%&rpﬁg%% I%bétgggé), e btRe l@mﬁﬁﬂéiﬁﬁ between a

Irst test Slot , ) and a | oadi ng station
( 20@moveable arot (340); Aaed t he aut omat ed machinery to

oper at e. I Ny nsm 2 4 t.h .
o of Bifiofefi 1P MBI R IR MG 3l I B hpp ecoris
corigaredge releasalde enlghpe B framyiercentrolondwaeni dfithe Storagt dewded
sl ot and the |oading station. 65. The nmethod of claim
tragsRortether ei n movi ng the storage device transporter
between the first test slot and the | oading station

congrises nmovi ng, the storage device 30 transporter
car p31hg storrgeideyise testing sygiemuedslaim ¢l whereehe sraipylptor is

' LA t : 18523- 0067W2 /
OP‘%étg%tog%?hg%%ﬂ% ughr?g% eocgﬂopfwcr %{ﬁgfhm “or clai m65,
wherein noving the storage device transporter between
the.fif,st test,slot and the | padin tatio ri se
novITg r | port yrng
o8 o1 BBE iy pERY SR AT Ty BRPgrER e
frarhk ($10, $100; AUR) devipiises b famplhe (412 $12b) 5ic) défiding sn indentation
| oadi ng station. 67. Th thod of any one of clains
(413119%%5%%& k¢ Wl%e&t%?qaﬁgeq%@ya&bﬁ SHATBHF THRBIE R y to
operate the cl anpi ng mechani sm conpri ses cl anping the
storage device transporter to the first storage

devbte phimsthadef fgnspegingoragaodayises (ROP) fe t@#iaagb@w@pd
comprising:
actuating automated machinery (300) and thereby moving a storage device
transporter (400, 400b, 400c) carrying a first storage device between a first test slot (500,
500b) and a loading station (200); and
actuating the automated machinery to operate a clamping mechanism
(450) such that the storage device transporter is clamped to the first storage device during

movement between the first test slot and the loading station.

65.  The method of claim 64, wherein moving the storage device transporter
between the first test slot and the loading station comprises moving the storage device

transporter carrying the first storage device from the loading station to the first test slot.
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10 between the first test slot and the | oading
station. 68. The nethod of any one of clains 64-66,
wherei n actuating the autonmated nmachinery to operate
t he cl anpi ng nechani sm conpri ses cl anpi ng the storage
1852baé 7O/ Ai@Asporter to the first storage device as the
storage device transporter is being noved 15 between
the first test slot and the | oading station. 69. The
met hod of any one of clains 64-68, further conprising:
act BEL | nond Den S0 PIRLPR) BRGRLDE Yl RiPRBL 3k fid Rage dovice
cl afpi ng ReCRant Shi“and' t ‘unclanprng=t BT &
traﬁ@\tl‘tﬂﬁ:ehﬁ@ﬂ&]}wﬁltsﬂestfsﬂcﬁ and be léacﬁxsg statiohc@gPrid@mheeing &red

0 then actuatin aut omat ed Chl to insert
stofage Ay GREP e Ferpee diyieein ferfs ¥ ok fghe
loalR\isfBioh Nt O the flrst test sl ot. 70 The net hod of

claim 69, further conprising actuating the autonated

25 nachlnery to operate t he cl anpi ng nechani sm and

t heg ' .

theoFi s o P BRhBdpE 5 e eRRul B LE I HEIAA e hffomated
mathiaergpoopeate drectldnygng meshaniinocag@riseslelumpmgahestonage devack

into the first tes 71. The any one of
g Dfiesd i S ortifi draioe iop i BpVIGE R GtalRR RYich apmret
betdgbrOthiB ified t¢¥REbI AR the Io@dtﬁﬁ@faﬂb@ the clanmping mechani sm

and t hereby uncl anping the storage device transporter

fromthe first test slot; and then 42 | 8523-0067 W

Q2 b3 21245618 Bf’ﬁg‘ dnd o? BRiARLEQER AL R Q&h'ﬂﬁ{g)fhé Qutomated

renove the storage device transporter fromthe first
maghinery $¢ operatg the cldmping misolhngsin mrmrrﬂesrqlampmgtthﬁes’corage device

tral%go ér' tr§ t}{egﬂrst ﬁto%%) uc@irlce e:esto%I teom cf%qﬁ‘r n?pogter ﬁrb% moved

ereby uncl nprn
bettvben &bcﬁmg@t ﬂetvaxﬂehet roadhﬁgsiratlem. f r omthe first storage
device prior to renoving the storage device
transporter fromthe first test slot. 73. The nethod

of &Ny OoNe Méthed 8f 1B Idd of dlairhd 64-HL FuGIRbmpr&As: 10
actuating the automated machinery to operate t he

cl anpi nEctHsEiRg Hiesomated mpdvingsy to oneraadic shmpieg Bedaige
ancgtg}o( Sifuﬁ(ﬁrﬂ'ﬂﬁﬁ%ﬁke:’tor%gacﬂ@vﬁe% %gtert £6ih dé f?rtst%tl ge devgl%e and

n actuating the automate
thebher eby renovi ng the storage

actuating the automated machinery to insert the storage device transporter

and the first storage device into the first test slot.

70.  The method of claim 69, further comprising actuating the automated
machinery to operate the clamping mechanism and thereby clamping the storage device
transporter to the first test slot after the storage device transporter and the first storage

device are inserted into the first test siot.

71.  The method of any one of claims 64-70, further comprising:
actuating the automated machinery to operate the clamping mechanism

and thereby unclamping the storage device transporter from the first test slot; and then
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device transporter fromthe second test slot. 15 74.
The nmethod of claim 73, further conprising capturing
the first storage device fromthe |oading station
with the storage device transporter after renoving the

185BL0OI7HgR/ 0BPICTe transporter fromthe second test slot,
wherein capturing the first storage device conprises
novi ng the storage device transporter into engagenent
Wi t h t headtiatiog the2@tagnaiedigechinsry tereawiva thet staragadeyivet ed

pet hod of claim 73 or claim 74,

machi ner 7,
tra?sﬁ?ﬁhrgfo%o%ffm teﬁqa] 5ct uating the automated nmachi nery

to operate the cl anpi ng nmechani sm and t hereby

unc ag evice transporter froma
sec%ﬁ 0@86& ?bgbﬁm”ﬁﬂﬁpﬂﬂ ‘ein removing the
25 stor a&%ﬁﬁg &I&E%u%&rﬁ‘d%e?cpﬁﬁélﬁﬁerir EPBEAIE (1R BRhanism
sl ot conprises renoving the storage device

and theseby ynelampiag hreystorage drvicsdrapsnerisr Gpmdhe Hwi sterase dovige prior
to Hl%v QIQMOlIa é&ev%éco&an Q‘Ecr Ejaﬁlttﬁghﬁ??es% claim 75,

urt r conp |S|n Ped machi nery
and thereby novi ng the storage device transporter

car th opd stor 3 e between the
Sechhd C BT SEiy et iy iy T2 fafes S line
18523- 00&:fuanbX tHe a%ﬂoaﬂmmaaﬁﬁdﬂy\td SYrdtd thedWin@Bd Rdchanism
naohlnehé to operate the_ clanping nechanism such that

anct thereQy wpdyerige thec%ortigeadré/rfs rtraerpor@r frompseepnddest glot (500,
qgﬁqhégorage device during novenents between the

second test slot and the |loading station. 5 77. The
met hod ofctuting theztoniated mechizanyrpnd Sicrehy sasnardng thg storrge

devild O ?&mﬁnﬁﬁ 'q%£Xd é&sl sert the storage device
trans { secon "storage device into a
storage devrce receptacle (224) at the | oading
stat]j Th one .of clajmns 64-68 or
T TR oS e roR B ing PTG e fhaee

deiRGHIM BleModdind SSRInt wﬂhﬁe%t&ég%%vﬁ@%ﬁs%oﬁé%?%ﬂ&ﬁng the
into the first test slot; and then actuating t

StoBFEP BTSRRI Fonythe sccopd Fast dot Whetsingepiunige Ht?cﬁfﬁfrﬁ‘@ﬁﬁe
deﬁ%%oﬁ%ﬁ%%%oﬁhgg? aée*b%vﬁte %ﬁ%%n&%ﬁtoc&gé%%%hh e A9

rst test ter the storage
stotapadsporuserg the atiltnmetEtimchmt:U the first test slot. 15
79. A nmethod of transporting storage devices (600) for
testing, the nethod
75. The method of claim 73 or claim 74, further comprising actuating the

automated machinery to operate the clamping mechanism and thereby unclamping the
storage device transporter from a second storage device (600), and wherein removing the
storage device transporter from the second test slot comprises removing the storage

device transporter carrying the second storage device from the second test slot,

76.  The method of claim 75, further comprising actuating the automated

machinery and thereby moving the storage device transporter carrying the second storage

device between the second test slot and the loading station, and
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conprising: actuating automated machi nery (300) and

t hereby noving a storage device transporter (400,

400b, 400c) carrying a first storage device between a

first test slot (500, 20 500b) and a second test sl ot
18503500 wob0B)PrT and actuating the automated machinery to

operate a cl anpi ng nechani sm (450) such that the

storage device transporter is clanped to the first

st or age ahtwatiog thbuautamgptednmaehizny thaierae thetchenfing siecHaaisim

ot .and the,secand test.slot. .25 80. The net hpd. of, .
such it AR Rorb i oA AR R Rl ioRlptuied T3 e Greand g PakeHIoHiss uing
mof@aéms Betivbéh tht stoha :sNBENARITMosAAPEhERS Cl anpi ng t he

storage device transporter to the first storage
device prior to noving the storage device transporter

bet yeen ' : : .
S e ekl S Sl RAGRY ool

maghinabiin weerhihe lstonegeydevige trapsporterandiiee sshempitorgzedoiaintom
I.Se i t.he storage.device transporter to
Sto%gwédégﬁgc%ﬁy%&%e lﬂcgﬂg %@O “he first stor age
devi ce as the storage device transporter is being
nov, befween the first _test d second  t est
sl ofgd sgfhﬁ*ﬂ%thwg?%’a BF OSWI%@!& o a7 ey gomprising
wher ei n 4¥RMting tHehQtoh A PESchn P iffert the SBORQE U6¥ice transporter
between the first test slot and the second test sl ot

intQ-heiest st slapondident he st orage device transporter

carryin i i ce.f i ]
hor T enafne e RkBHRNARH [ opor Tt Wiokd e B5hm
andghereby damping thdwtoragodgpri¢esiangported tosibe fadt tastyslotdter the storage
automat ed machi ner Q rate the clanping nmechani sm
deviGS drPPROT S 1%$ﬁ€F§f%?ﬁﬁ$ﬁ§QS§F‘§F-age devi ce transporter
fromthe first test slot; and then actuating the

aut ormat ed mi}%pi ery to.renove the storage device

t r affspor4 Biet &%‘@ﬂ%’oftﬂgﬁorﬁ%@s‘ie&cl%(@ol r foptingsilae method
comipisiigd of claim83, further conprising: actuating the

aut omat ed machinery to operate the clanping nmechani sm

and t herssitingaitemplicd glatcgvee@ft(é@@ged thevdbyanavings gorage device

f hodis ? ' rior. r enD¥i {
kO 0 ik 40 S (Sl by SRR o
500BPar8x setiwel tewtshoo (50 S@0taj and83, further conpri sing:

actuating the automated machinery to operate a clamping mechanism
(450) such that the storage device transporter is clamped to the first storage device during

movement between the first test slot and the second test slot.

80.  The method of claim 79, wherein actuating the automated machinery to
operate the clamping mechanism comprises clamping the storage device transporter to
the first storage device prior to moving the storage device transporter between the first

test slot and the second test slot.

81.  The method of claim 79, wherein actuating the automated machinery to
operate the clamping mechanism comprises clamping the storage device transporter to
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actuating the automated nmachinery to operate the

cl anpi ng nmechani sm and t hereby uncl anpi ng the storage

device transporter fromthe first storage device, and

then actuating the automated machinery to insert the
1881 @Wp7aga/ HeniiCBe transporter 25 and the first storage

device into the second test slot. 86. The nethod of

cl ai m 85, further conprising actuating the autonated
therfirshiterags/davirep dheatteragdevidedrapspogters biaingi nsovied rdtween the first

teSEES{%Wh&l‘C?@éﬂ;d{&&s?&e storage device transporter to

e secon t slot after the storage device
transporter and the first storage 30 device are
' ns gﬁt edTiiQ 1trn%thtolc] of g’x%(r: c?nnedoftha?rtns %-%li, w}fre?'ein moving the storage
device transporter between the first test slot and the second test slot comprises moving
the storage device transporter carrying the first storage device from the first test slot

towards the second test slot.

83.  The method of claim 82, further comprising:
actuating the automated machinery to operate the clamping mechanism
and thereby unclamping the storage device transporter from the first test slot; and then
actuating the antomated machinery to remove the storage device

transporter from the first test slot.

84.  The method of claim 83, further comprising:
actuating the automated machinery to operate the clamping mechanism
and thereby unclamping the storage device transporter from the first storage device prior

to removing the storage device transporter from the first test slot.

85.  The method of claim 83, further comprising:
actuating the automated machinery to operate the clamping mechanism
and thereby unclamping the storage device transporter from the first storage device, and
then
actuating the automated machinery to insert the storage device transporter

and the first storage device into the second test slot.

86.  The method of claim 85, further comprising actuating the automated
machinery to operate the clamping mechanism and thereby clamping the storage device
transporter to the second test slot after the storage device transporter and the first storage

device are inserted into the second test slot.
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