1 "Danpening Device for a Storage Device Tester and a Storage Device
Tester Including Same" FIELD OF THE | NVENTI ON The present invention
relates to a danpening device for a storage device 5 tester and a
storage device tester including same. The invention is particularly
suited to testing of Small Form Factor ("SFF") storage devices.
BACKGROUND TO THE | NVENTI ON The fol | owihg di scussion of the

background t 0“E§%ﬁfhﬂ biige for 4 @t@ﬁ‘é@cbé\ﬁce fl'@Qi[elr'aTrﬂté?S&ﬁage Device 10

under st andi ng o resent 1 nvention. be appreci at ed

that the discussion is not an éfcstmn@lugmsame adm ssion that any of
the material referred to was published, known or part of the conmon
general knoRIEAdyOFi THEAWYVENTIGNi ction as at the priority date of the
application. Storage devices undergo testing after manufacture to
ensure that Theresgoéimtention trelatescter & alampanind devine dos pesivfage adevings .

However, fac S such a 15 yibrat] o} S e [ :
affect th p&%%r%%‘ic% sg?ratggedgﬁg atgg{é&e\f'}]f:fé"g%gu%lgh%gt eg!t?él/n'é%#ﬁg IS
ef fect on pepirdcurangsuitartolestsg of IStadll Fdrat Factost'8FBEDstatage deviceat i s
operable within the performance specifications nay fail the testing.

One way of sSBACKGROUND/TOrEHE INVENTIONM during testing is to apply a
20 danpener or clanping device to the storage device. Wiile this has

3een succeﬁsfﬁ@l FolioWirey Hgbbﬁﬂ@n ﬁf t!@@bbﬁkg?@urﬁmm g@emtrmmt’ ioiis Mt?mm@
evice to the  storage device preV| ee inct fro,

met hod of op@FHiaiRAn eﬁ@@'%?{ﬁﬁ HJﬁ?Ei“ W‘?%B%'?*f Bﬁ%"H@ REVBPRIE ’n}eé{]
met hods of Op&f fHe @iac&mm APRdtean hekndwisddrmént dhadmiBSibAttRAL é.webfstm
| oses time that could otherw se be spent on 25 testing. It is

t her ef or e anmgigriat refered e ‘W%ﬁéHlShpﬁvEmW%r?"tR?rbVEF"teoﬁ%m"&” gengral j
part, - some ﬁ{ovﬂé]d t@gﬁuﬁgo%@ﬁ%tdtwgn&ft?%% thSdhpiEreF THE

I N\/EI\FI'I ON Throu specification ess the context requires
o heggﬁ;rel R %@ﬁg& %evégs GBS SBstirky atter IrRbHRRSURIEH Sifsurs QHRY hiRss”
operate within certain performance specifications. However, factors such as
15 vibration of the storage device can affect the performance of the storage
device during testing. The eﬁeﬁt on performance can be so great that a
storage device that is operable within the performance specifications may fail

the testing.

One way of solving the vibration problem during testing is to apply a
20 dampener or clamping device to the storage device. While this has been
successful, the methods of applying the dampener or clamping device to the
storage device have previously been distinct from the method of operation of
the testing unit. In performing two separate methods of operation to prepare
for testing, the operator thereby loses time that could otherwise be spent on

25 testing.

It is therefore an object of the present invention to overcome, at least in part,

some or all of the aforementioned problems.
SUMMARY OF THE INVENTION

Throughout the specification, unless the context requires otherwise, the word

30 “comprise” or variations such as “comprises” or “comprising”, will be



2 wunderstood to inply the inclusion of a stated integer or group of
i ntegers, but not the exclusion of any other integer or group of
integers. In accordance with a first aspect of the invention there is
a danpening device for a storage devige tester conprising: 5 a
slider slidably mounted on a base surface;, at |east one crowder

| ocat ed i nUpdesdopd &ximplythe dnclusies ©f @ statednatagss ©r gsoup ot tteggrer but

2‘:‘?%& " o SR Hle ko0 Ry PBEEHBlr ekt Bt 8?0?1?%0%%9&%'00%%;)”; he
Slider engdbacbifienceninaatid sSBER I PeTAstAh e B A RPefan e,
crowder rmy@sag@rag@@geeweﬁg%gggmgew ce received in the recess.
The slider ideally has a handle to facCilitate novenent between the

first position et BRy sty n?é%?bﬁ'a%bsels'i.lriﬁlf’e crowder conprises at

| east one wedge protru5| on” and a conpression spring and the slider

east one wedge bty HoPGrOEE locdlerL TRaTProfEY o b lBket Fink Kot

conpr essi on sprisugfacel axes and noves the crowder to danpen any
storage device received in the recess and when the at |east one

wedge prot @ Nwhen 286 BRder i8GRIsHRMeH 4thd Ardt tppsitRPE 8Spdrfien GA RS 8RgéON
spring is corrpressed and forces the crowder away fromthe recess.

The crowdediseagagespai semarefisin stargestaro masiie m%ﬁ e vhes éln@ng@ieurnis

Poast ohe PoekPfad B4 Snechdcpaitd lit sl idl o ol SHPREET L,

engagi ng acompnesditie cdnindetorhameodo andc iy es peasi @geamedﬂrerrfdveBeﬁon
for rece|V|ng the guiding pin, such that, when the slider is

posi t i oneddampPERaR $t§EaQ@d§fP‘{"F%F?C%VQS’o'Hﬁh8§§¢%?$ spring attached to
the spring_armis unable to rotate the rotating body and when the

slider is Tpesslidasnidgaby haseasbandla fsosadiiitate mw%@ﬁpb@%%h thep firsly
may parti alobglgéﬁ %ﬁ%’ﬁ%@gn ggg?gx rotate the rotating body to a

second pos
15 The crowder comprises at least one wedge protrusion and a compression

spring and the slider comprises a corresponding number of recesses, such
that when the at least one wedge protrusion is received within its recess, the
compression spring relaxes and moves the crowder to dampen any storage
device received in the recess and when the at least one wedge protrusion is
20 not received within its recess the compression spring is compressed and

forces the crowder away from the recess.

The crowder may comprise angled slides to facilitate the change in position

of the crowder.

Alternatively, the crowder may comprise at least one rotating body having a
25 guiding pin, a spring arm and an engaging arm and the slider having a
corresponding aperture therein for receiving the guiding pin, such that, when
the slider is positioned at the first position, a compression spring attached to
the spring arm is unable to rotate the rotating body and when the slider is
positioned at the second position, the compression spring may partially relax

30 and thereby rotate the rotating body to a second position such that the



0 3 engaging armconnects with, and provides a danpening effect to,
any storage device received in the recess. The correspondi ng
aperture may widen at a mdpoint to facilitate the change in
position of the crowder. 5 In accordange with a second aspect of the

i nvention teh@égm'p_saﬁnt ESAn&RE "WiRh, aﬁeﬁgfdvﬁié%g'a ﬂaﬁ%deﬁﬁgﬁtﬁ Hrtedpby y
nmount ed on a~carrtier base; a conpressi on connector no e nmounte o]
t he carri estdrage davickeast¢ivetén tireonsdess.] ocated in close proximty to a

recess in the 10 carrier base. where, when the slider is positioned
at a first Thesidriedpondingapdriure ohay der brlemiddome g dasitatehe change
conpressi on connector nodul e and, when the slider is positioned at a
second posin pegitioR REthEFEWERT.0f the slider engages the conpression
connector nodule and the at |east one crowder noves to 15 danpen any
st or aged deln @scorgdasce audth a senpndeasprct BRhEFNDEYTR PEreNs ertepHEarTier
DRAW NGS Tgﬁ f?.l | % ng invention wll be described with reference to
the foll ow rgr| §in W ngs of which: Figure 1 is a first isonetric view
of a test carrier_.in a]c(%%rdance va'th a fi.rsEt) 20 enbodi nent of the
i nvention. Fi guP&ligef slidghly Tonpied e & @iIgtP3SR test carrier as shown
in Figure 1 with the slider housing renoved. Figure 3 is a second
i sometric vi ew 8fCohyepdien coRRprler madule Bigvnted 1 herearier basure 4 is
a first isometric view of a test carrier in accordance with a second
25 enbodi ment ofit 19asti oneesrowder [Kogled iv deseprexidittoi @ KEceds dn e
crowde Fi gur . isonetric viewof a slider Figure 7 is a
parti t!%ned vi e&?'g&er?ﬁgg'sl i der of Figure 6 having a series of
crowders "W ee're\\/,evghérp%wreelsl?der is positioned at a first position, a portion of the slider
disengages the compression connector module and, when the slider is
positioned at a second position, the portion of the slider engages the
compression connector module and the at least one crowder moves to

15 dampen any storage device received in the recess.
BRIEF DESCRIPTION OF THE DRAWINGS

The following invention will be described with reference to the following

drawings of which:

Figure 1 is a first isometric view of a test carrier in accordance with a first

20 embodiment of the invention.

Figure 2 is an isometric view of the test carrier as shown in Figure 1 with the

slider housing removed.
Figure 3 is a second isometric view of the test carrier as shown in Figure 1.

Figure 4 is a first isometric view of a test carrier in accordance with a second

25 embodiment of the invention.
Figure 5 is an isometric view of a crowder.
Figure 6 is an isometric view of a slider

Figure 7 is a partitioned view of the slider of Figure 6 having a series of

crowders received therein.



4 Figure 8 is a partial isonmetric view of the test carrier as shown
in Figure 4 in a second position. Figure 9 is a partial isonetric
view of the test carrier as shown in Figure 4 in a first position. 5
Figure 10 is a first isonetric view of 4a test carrier in accordance

with a thiRgurerdRrd pamial Rbridige Vievwedt theney datriéhas tleewn daFidues 4sieta
to an open position. Figure 11 is a second isonetric view of the

test carri ECEMdRASIHIANF] gure 10, the test carrier set to a closed

position. Figure 12 is an isonetric view of a nest used in _the test

carrier shoigurerd isiopaitiglisemedric Fiegueldhelesteadrien apaewn in igsie dfina

slider in t carrier shown in Figure 10. Figure 14 is an

i sonetric v'fsg\ﬁocﬂ !OQ crovvder arranged to engage the slider shown in
trlc vi ew of a test

Figure 12. Ill:15 Fi 1:{LS i rst is g
1 accor anfiding Tthissa foshisaelidaamat o1 et aotiren e b
test carri %?ntﬁff‘:ﬁmbﬁt SthBRRVERRP \X/i'tr?fhe telst gé'rrrl%r 46t !@ar@oﬁ@ﬁ%@giti?n.

ISOI’TE'[I’IC view of a test carrier hown in |gure

carrier tFné"ﬁﬁaﬁ 1clso ed BRSiLd A I'ICF\hIQ\Hr(ﬂ: %ééb& @&ri%i%ﬂﬁ?vh' if P"l?@?@ 9, a

nest used i e tes carrier s ure gure IS an
i sonetric thetwsbtaaicsisetier a ehsediposition. t est carri er shown in Figure
14. PREFERRED EMBODI MENTS OF THE I NVENTION I n accordance with a first

enbodi ment Fejurehe igwenisbartlid efety io$ anSE-usédrimdre t25t davies ghbest in
carrier 10. The test carrier 10 is shown in Figure 1. As shown, the

test c&Pri&Ue i0s particularly adapted to test a 1.8 inch storage
device 12. The test carrier 10 incorporates a carrier base 14. The
carrier bafigura Kais an isamelde viouwifraystideriodhe dast ersrieoshosn iplfggure
nount ed on1bhe carrier base 14 is a conpression connector nodul e

Figure 14 is an isomeiric view of a crowder arranged to engage the slider

shown in Figure 12.

15  Figure 15 is a first isometric view of a test carrier in accordance with a fourth

embodiment of the invention with the test carrier set to an open position.

Figure 16 is a second isometric view of a test carrier shown in Figure 14, the

test carrier set to a closed position.

Figure 17 is an isometric view of a nest used in the test carrier shown in
20  Figure 14.

Figure 18 is an isometric view of a slider used in the test carrier shown in

Figure 14.
PREFERRED EMBODIMENTS OF THE INVENTION

In accordance with a first embodiment of the invention there is a SFF storage
25 device test carrier 10. The test carrier 10 is shown in Figure 1. As shown,

the test carrier 10 is particularly adapted to test a 1.8 inch storage device 12.

The test carrier 10 incorporates a carrier base 14. The carrier base 14 has a

slider housing 16 mounted thereon.



("CCM') 18. The CCM 18 is the subject of a correspondi ng application
to be sinmultaneously filed by the applicants and as such will not be
described in nore detail here. 5 The slider housing 16 houses
portions of a slider 20 and two opposi@g cromders 22. The slider 20

R ses RSB ROfB dr Mk 2AriS 5504 A, 1528 immRSbigh St o fitle

The opposi RECCHOWMIEr ThéZCeNe1®estHd Qﬁtﬁ@ct&if @Q@@ésﬂﬁcﬁrhgiappﬁﬁat@nftbftfé
end 30 10 of the carrier base 14. (The CCM 18 is positioned at a

second end sBpulggnaausly ﬂl@ﬁrb)éihebé@ﬁhwfs @ppoas sechnull fnat &re dasgcrifed, in

Each crowd Lses a base 34, wedge protrusions 36 and an
engagi ng por?'l%gdr?q%g%lj—fach crowder 22 is arranged such that the base

34 sit he sl 20 at th t
ecessed 24 MEorttah bRgsR0: fo et &oacintiBing 2= tire 3001 iR SprSsing
position Ofcrd\/(?@er§|22deﬂ'h8Q:)1deﬂ' be coptliReBPhERGIEAILISH 22X heDdM Leiv=pne

end of the base 34. The wedge protrusions 36 are adapt ed to engage
t he recess®ortza 28hand dews segeszes e HiRylfedr Bapsses & ace l1aranged in

such engag i sengagenent. Extending fromthe other end of
t he base SE’Bﬁg&Fﬁg’%é%gagi ng portion 38. The 20 engagi ng portion 38

i s equal Ienthtothe St raede\uce 2 P05| ed t oiz)e
ende of  cadReHERT G CNIT R 238 CAh e liRgEALPRPORe SHER Of AFSbREY o
i s spaggd Bf ¢Ha &Ql?le??%'é‘séelﬂ rase deviats & Mlﬁﬁﬂecﬁﬂpéts%%h@'ehﬁ 32 of the

equi valent to the height of the storage device . Interposed between

t he slider cagiearithsgath, eppesjienthepbivaticnd 3@). aE@chmom@sr@@np@@@g?%a
ort i on é‘ébs?%%@%@%%ﬁéfgﬁélgi%ﬁé.%?*g‘% SRRgAa Pethd dnpener a0, -

Thi nbodi fLhs t d bed t t
o e R etwee Eal & st Indl B BsS 51 Yty Wit Reqt in S6&X
position the aﬁlthél%s&anlcﬁ d@@ﬁlrxaup@ﬁfécéygés 28Qot Q@jbcé\m@r@b@erp%umgs

36 do not engage the recesses . This causes significant
conpr es%i oANdhetqusrai ipPstioy @fnth§p$lldﬁgs?@)2.ﬂﬂﬁ wedge IOFO’CFUSIOI’%S 36 extend

from one end of the base 34. The wedge protrusions 36 are adapted to
engage the recesses 28. The recesses 28 have angled sides to facilitate

such engagement and disengagement.

Extending from the other end of the base 34 is the engaging portion 38. The
20  engaging portion 38 is equal in length to the storage device 12. Positioned at
opposite ends of each engaging portion 38 are dampeners 40. Each
dampener 40 is spaced from the carrier base 14 at a height substantially

equivalent to the height of the storage device 12.

Interposed between the slider 20 and each engaging portion 38 are fwo
25 compression springs 42. Each compression spring 42 connects with the

engaging portion 38 at a position almost directly opposite a dampener 40.

This embodiment of the invention will now be described in the context of its

intended use.

As best shown in Figure 2, in its first position the slider 20 is positioned such
30 that wedge protrusions 36 do not engage the recesses 28. This causes

significant compression of the compression springs 42.



When arranged in the first position, a user (not shown) can insert a
1.8 inch storage device 12 having a flexible printed circuit ("FPC")
cable attached thereto. The inserted position of the storage device
12 is such that the FPC cable overlay$ the CCM 18 and the sides

t her eof ar Vhan gerseged ialthedingmosiiion, ehusarenehghgivny camingesha 138.inch

This i h [ : il.in_Fj 3. .Once the, s deyij 1
nas been catrant: §BYice a2 Baviars IGHBIE adinted ket BBE"F REb (o dhSfstE
the handl e tRgrctd.0mhé4dnéerddBositio R oF i stdragd dvizrVi NG St that e FPO
a second position. Wen noved to the second position, the CCM

act: vat or sabla overayseingagsdM 1Boand dhecidessthaneoiparchissgemrratelgnaent
It = i .t . 8
ac osegl p%ﬂﬂhﬁeg@ng}gjﬂf@} P&l@iSpgSg ﬁ'ﬁgses o%ﬁln%?éjdg%él[tllg%@rﬁglél i gned

ready for tes ona the” wedge protrusions

with the recessegs 28 al,l owi n n ement of sane. Thi s . engagenent

al L ows t he Qs SP5R0S dBPERgl 9% Brel camestly Theted MG IR st rtier,
this pushesgl ke 858280VBE thd haRk! heHIsn 33 AGREMHectibe /S tRISGRVIRY tHe
12. In this state, the danpeners 40 sit directly over the top of the

st orage dewlider toxa saeendepeBiti@sult is that the storage device 12 is
prevented from significant novenent in any direction. To renove the
st orage deWhen hyvedie iheeseanmdesodititn, Hhadl@Vpacthviabor R2artion 2& eegages

direction b to, the first posifi I n_dping so,.the_angl ed sides
of 50, dlcn e didy 8y P isnes Be EMTa bra BsEH RfuiqRagBus, e BRCS
protrusi ongs8k is C@@g@@gg@@@gmﬁgr@gdmsﬁ,ﬁ@trusi ons 36 pushes the
wedge protrusions 36 back against side walls 44 of the test carrier

10. Due toé\i&oﬁid«'ﬁing,awe thl’&?ds‘?c?hs <te] %ré‘bﬁgn&g%ﬁrﬁ thd'§e i By,
portions 38 to retract fromthe storage device 12 - again applying
conpr essi oallowinghengaggmentsbbisasym. i Adds eh§agemeatidillowsntbiel gompresisidm

the first positio the CCM activator poriion, 26 disengages the

18, This aPPONES thte [ 1585 BoHEA B0 A Bistn iR RS Ran nd oRPameR
the holgl i hoPidhs IBIaGNInSREhelofRR deics 82 en tHi¥ binté NRelRini ridre0dit
the engagi ng portionS 38 and the rel ease of the FPC 30 cable, the

storage dedireetlyl pvaajhe fiem adddheagiprager devoed 4.r dhe Badtresult darthalethe

10. storage device 12 is prevented from significant movement in any direction.

To remove the storage device 12, the user moves the handle portion 24 in
the direction B back to the first position. In doing so, the angied sides of

20  each recess 28 facilitate disengagement of the wedge protrusions 36.

Disengagement of the wedge protrusions 36 pushes the wedge protrusions

36 back against side walls 44 of the test carrier 10. Due to its unitary

construction, this also causes the engaging portions 38 to retract from the

storage device 12 — again applying compression to the compression springs
25 42,

Additionally, when in the first position, the CCM activator portion 26
disengages the CCM 18. This allows the CCM 18 to move {o an open
position and release the hold it previously had on the FPC cable.

With the retraction of the engaging portions 38 and the release of the FPC
30 cable, the storage device 12 may then be easily removed from the test carrier
10.



7 In accordance with a second enbodi ment of the invention, where
like numerals reference like parts, there is a test carrier 100. The
test carrier 100 is shown in Figure 4. It conprises a slider 102, two
CCMs 18, a carrier base 104 and a plurglity of crowders 106. 5 The

slider 102,is ti "I : Shi ; i S S|, I
nount ed té'l' t%%ﬁggér'félée%axsée S%SHEQ%@GP H;aﬁﬁ%gnéf ggét H-lg% nft‘% {é\)lhlg er%foz
bi sects thaupmralsaeferbaselildgadsdhtieeisat teat caaier 160t s behind the two

CCMs 18. Positioned at the intersection of the two parts of the
slider 102The ®splchefsr TENH ehd@f. inThigupaut af campriséd deslided 2 thavo
bi sects the carrier base 104 has a series of 10 apertures 112

provi ded t k&5 8, Fasigrdiase; 0hard ardedlityeef GipwHE® 108! i der  housi ng
110. Another series of apertures 115 are provided on side surfaces
117 of $§he Thkidlider B2 supstantiallgadh sbapadieThe sidenh? ssdlislallyrountel e

body 114 I 6 ' 8. ., he. hle.
body 114 |  fscrdeapaea 035 Eltpafet holtorfac sl o piophls R taer
housi ng 118a48i10g shdHeeothaPfafWitsassHmtPtne tWd€CMs 1189 Roshidridl Sethea
conpression spring 120 extending therefromin a _ direction parallel

to the rot dttewestiomsf thediva prrts ot thealider HBAys a slidenpandled08n  t he
rotatabl e body 114 at a position near to the engaging arm116 is a
gui di ng pi Th&2zart Bf ¢he sliders hddhathbisecisrtha grarden base Hodehare aagdries2of

Wh I to th lid uSi 11 h 106,

e oAbk £ 5y B ot b o SREL B AR £
side wall h@ﬁsﬁl?elﬁiiﬂﬁéthﬂﬁﬁéiiég ol 4PeBlired P hid PROVRRSIBR Bide\Burfaces
retaining bars 124. Further, the guiding pin 122 of the crowder 106

is recei ved1ﬁoﬁfhhl¢18|id%'h0¢1§mgé1sﬁbndi ng aperture 112. 25 This second
enbodi ment _of the invention will now be described in the context of
i ts i ntendEgchssowder 106 coppnises si rotatablet boslyc bhp ae swigegingpaninhd 16 zmd

applies force to the ri r 1 i th the intentio i

t he rot at aBl ¥"HedS n"lfj.gi nﬂge f&?gb}%%lo&tqﬂén[s 'R?uﬂ%ﬂ&?eg 1t<9;§ ﬁé&%g%éﬁ‘%t
of thejgui dho@npbnthdAidePhblisingAantusiny 4 k8réW evanig a88efbiys rotati on.
Furthernore, the receipt of the guiding pin 122 in its aperture

The spring arm 118 has a compression spring 120 extending therefrom in a
direction parallel to the rotational axis of the rotatable body 114. Mounted on
the rotatable body 114 at a position near to the engaging arm 116 is a

guiding pin 122. Figure 7 shows this arrangement in more detail.

20  When properly mounted to the slider housing 110, each crowder 106 is
arranged such that the compression spring 120 makes contact with a side
wall of the slider housing 110 at a position between two retaining bars 124.
Further, the guiding pin 122 of the crowder 106 is received within its

corresponding aperture 112.

25  This second embodiment of the invention will now be described in the context

of its intended use.

In its open position, the compression spring 120 applies force to the spring
arm 118 with the intention of rotating the rotatable body 114 in a first direction
A. However, the receipt of the guiding pin 122 in its aperture 112 prevents
30 this rotation. Furthermore, the receipt of the guiding pin 122 in its aperture



8 112 positions the engaging arm 116 at its retracted position. This
allows a wuser to insert the storage devices desired to be tested.
Once the storage devices desired to be tested have been inserted, the
user then guides the slider handle 108 towards a cl osed position. 5
As the sli agz posiinns thesengaging et blta et s rhsacted seapitiysi Thisnallawea

04,900 PR RN Sl Bl BT Pong o, her e
L2 s oD P OSSRy 1 B sS85 b, o wor

result, thm%@kaag_ﬂﬁ& 8lide? PandldTPYE thvitda sldo8aspbigdnc! oser to the
side wall of e slider housing 110 adjacent the storage device the

t
crowder 1.0Qsilt§gdﬁﬁjieg PEHdl 168 3o RRCAMRFdSthd ﬁoée@fﬁ&éif?&h,otfhet qlﬁc(j) ing

gui di ng pin relative to the engaging arm , e novenen
t he gui di ngirpii@2lf2vemear the idmgtlsi afe itsatdrredpondings lapadure Howsi ngbdio

| th ' 116.t0 it d it ln,it :
ngaged pollitah AT RgRNG o hecaRArbra s Dt PRStHS L2 MRS ol e
I's maint ajeghddy i RAHCARIAS fHe/ fort8 GFahB! corresempr %’gr‘rﬁig)ﬁ%%iﬂﬂ&hlly

120. Wen positioned in the second position, the sli 102 engaggs
the CCMVs 18w0ovenihepasiting pineh?22.0 Aha resuliethepasidiigopin 122 de doevkihtea

ith hi rd_.enbodi t ,of the i ti e |4

Pt or oo PrREOREMSET Y i stPdvdMVERE Siker PRFSBag EaBEENT R sfeee
10. The t g&lice & cRIWdNO 0BORRIdsRfRdaoMMper base 202, a nest 204, a
slider 206 and CCMs 18. The nest 204 is fixedly nounted to the

carrier bapgcg20<a of e %&%ﬁlbﬁblﬁf%é %Jé&ﬁ% mﬁlﬂﬂi‘%%@’é‘at%"td t%eséwdbg‘ivggrrgr .

when nounted to the carrier base : ' 25 recesses 208a, 208k
fornmed. As1%boihe maveingor ef e guidngneist1220Wwesap the siser wak of i shideil
struts 210

2120, Locatesi 1o BoBbThE HR5EN Bt 1% bF s TeBbrd bo¥hanl 16T

Pad 21{m i sngased igaRebni he CtARac bedslivd Yapliedeld iigdl siStaget dadiga. is
Pad 214d is positioned in close 30 proximty to vertical strut 210c.
Pads 214b, MEifaingdedyibe) canapregsiva fercgsd the compression spring 120.

When positioned in the second position, the slider 102 engages the CCMs 18

and pushes them 1o the closed position.

In accordance with a third embodiment of the invention, where like numerals

20 reference like parts, there is a test carrier 200 as shown in Figure 10. The
test carrier 200 comprises a carrier base 202, a nest 204, a slider 206 and
CCMs 18.

The nest 204 is fixedly mounted to the carrier base 202. The configuration of
the nest 204 is such that, when mounted to the carrier base 202, two

25 recesses 208a, 208b are formed.

As shown in Figure 12, the nest 204 comprises three vertical struts 210a,
210b, 210c¢ interconnected by two lateral struts 212a, 212b. Located on
lateral strut 212a are four polyurethane pads 214. Pad 214a is positioned in
close proximity fo vertical strut 210a. Pad 214d is positioned in close
30 proximity to vertical strut 210c. Pads 214b, 214c are positioned in close



C9 proximty to vertical strut 210b, on either side of the vertical
strut 210b. In this manner, each recess 208 has two pads 214
projecting therein. Vertical struts 210a and 210c have a gui di ng
channel 216 provided along the ngj ori@y of their vertical |ength.

Each qui di t : (V=" .
Vorti cal sernmB]of vl SR 108, Brl Siher yE REThS WA RERE 2888 1n
wedge  218thid hearwrgtgeachli®cess Qesrrmtta/ol mads2 1t pigectimgrthereihase 202.
The inmportance of the wedge 218 will be discussed in nore detail

bel ow. Spaggetida %ffhiél% 0 de8 2288 have Rg@tRCshMhel 298 pisvilad afctg the
strut 212a, is an 0 abut ment 220. The portion of the vertical strut

210b ext enmajgrltvr@frﬁheneverab@h eagth. 2 Epchl awiding pamngl| 216 spaRe ©Nt® its
| at er al %Sgﬁe%ﬁ@g%é%%@g der guide channel 222. In this manner,

t he wedsge Wi thin the slider gw de channel 222. The

slider 206 - sha havi.n teral arm 224 and a
15 verti cal ?ZW?%IQZ’ }”é? (ﬂ'%m)ﬁp'%?gﬁﬁqﬁ ?dtrsoWﬁlan ”éfS‘Ne%%e
prot rudi n9218hq1h%f\K/@cH@e I iCremiedisie ?rﬂ@ 186 @aﬁ[é?'ﬁa's@fm SHHintftHance
when the slider 206 is received within the slider guide channel 222,

t he crowdepktter8edge 218 wil batiscussed & mpre deldit belowe pads 214. Each
crowder 228 conprises a squat, elongated "U' portion 230. The "U'" 20
portion 236phasd drdnattlee atedgen? B8 tinsa dfractéarﬂﬁjyvarﬁstlamalnqmtrb‘rﬁa, he an

Lo b b0 o gPUASt 2000 aé Hockdh S PRDGES, 3R 2100 SiSediRTRT e

each end ohpliifedtad sy @imaét%a%uloﬁs@ngyltgeatwmfutmb isTAIiNEF guml
arm 226 has a cut-away portion 238. Positioned at opposi ng 25 ends
Y

of the cut cbmyelpbzzu dn thissmanaet, otk wgdg%b’ﬁ&woeecezmbw the gliger
206 i s adapt Hﬁ Wﬁ‘%l g$§e| ved within the slider guide channel 222.
The third thelnventlon V\A|| nowbe descrlbedlnthe

context of __ it |nt ded T J ger i.S po iti ned hi n, t he
slider gui d8® cﬁ'&’ﬁﬁé %‘?2%5&3?\“?41@& - ape havmg Tatbra 2 208"y &
15 vertical arm 226. The lateral arm 224 has four crowders 228 protruding
therefrom. The crowders 228 are positioned such that, when the slider 206 is
received within the slider guide channel 222, the crowders 228 are

substantially aligned with the pads 214.

Each crowder 228 comprises a squat, elongated “U” portion 230. The “U”
20 portion 230 has a lateral contact surface 231. Extending from the lateral
contact surface 231 is a dampening arm 232. The dampening arm 232 has

an inverse trapezoidal head 234.
Also, positioned at each end of the lateral arm 224 is a guide member 236.

The vertical arm 226 has a cut-away portion 238. Positioned at opposing
25  ends of the cut-away portion 238 are locking tabs 240a, 240b

The slider 206 is adapted to be received within the slider guide channel 222.

The third embodiment of the invention will now be described in the context of

its intended use.

The slider 206 is positioned within the slider guide channel 222 such that
30  locking tab 240b faces the tapered portion of the wedge 218. At the same



30 locking tab 240b faces the tapered portion of the wedge 218. At
the sane 10 tine, each guide nenber 236 is received within its
respective guiding channel 216. Wen the slider 206 is positioned
thus, the slider 206 is considered tolbe in an open position. Wen

the slider 38 &&ch Nyude OREMBRPS2IG OB, reR@blRdr fIBES iR0Bedctibe egliding
receive 5 a stora%e device 242 to be tested. Due to the

confi gur at chanog! 2he. t ¥éerc e isdider 206, isc peritioned dusdée eiden 208aip
be pl aced i ; : i / zero-force application, while
still aIIoﬁﬁﬂgggg%Fgﬁ%§Eé%§8§%$goa@pﬁbhed to the storage device 242
to be receiyed wthi .CCM 18 associated with th ecess, 208

The posi 1 S teralider GHds 1 33 grRR RASIHDD” Path FebdsSoad SHtIT i deve
devi ce 2423 digragecdevidiabdto beassted. MId trthedorffigardtionnszne dedt daeast
234 is lower than the top of the received storage device 242. In

order to t @80, enehrsfewiogedeyed 2dge Mty be ddacarp in e recester08 okith drue

noved fro i,tion .t +1C LEd nj i f
Tocking t aBCrtisTos EBIGH L T8 i vl 837 b 8% CaRRS AR R
t he slider s@gaalewicoptach vé trécditked iwitin niesl GOKI 1®msebeiabel wiitigihe
218. This contact causes the wedge 218 to retract into the carrier
base 202 uffGesSsitth tinme as the locking tab 240b contacts the
abutment 220. At this position, the wedge 218 is aligned with the
cut - awdy pdheipsittgsof fhererhwdety 828 selative te thelseceegl slorage Hevger242

applies a retractiqn,.f e e o 1h ; to
the sane peoPelbt it ghtice RRelH AL R Falr ok el 2R IS Kk i he
posi tion. tdppvEyerrecéiNet Rtsrabedletite242. he wedge 218 is now recei ved
within the cut-away portion 238 - thereby | ocking the slider 206 in

the cl osed|pesidr RNtest ke TEYEVBN stéagbeitddIon22(Me BlidiR 206 ®PPibVER @
cl osed position also sees 25 the lateral arm 224 nove forward in

di recti on &oms agubpien Aepitionetagai desedrmasiion bpanaripHiationceli \weling ki n

t he gujde ne| he. ' r ] i

b Sufge ghonnalnFhin, S Aok ol Bt TEE e A i,

clamp the Ebkiacallite ok ihtihest por@ige ofahé vadg2d218. Tdis taetaef chdees the

slider 206 is such that, when the wedge 218 is received .
wedge 218 to retract into the carrierbase 202 until such time as the locking
tab 240b contacts the abutment 220. At this position, the wedge 218 is
aligned with the cut-away portion 238. Furthermore, as the slider 218 no

20 longer applies a retraction force to the wedge 218, the wedge 218 retumns to

the same position it holds when the slider 206 is set to the open position.
However, in this instance, the wedge 218 is now received within the cut-away

portion 238 — thereby locking the slider 206 in the closed position.

The movement of the slider 206 from an open to a closed position also sees
25 the lateral arm 224 move forward in direction A as guided by the guide
members 236 being received within the guide channels 216. As the lateral
arm 224 makes contact with the CCMs 18, the force applied by the
movement causes the CCM 18 to clamp the FPC Cable of the storage device
242. The size of the slider 206 is such that, when the wedge 218 is received
30  within the cut-away portion 238, the lateral arm 224 remains positioned over
the top of the CCMs 18. In this manner the bias of the CCM 18 towards the



30 within the cut-away portion 238, the lateral arm 224 renuains
positioned over the top of the CCMs 18. In this manner the bias of
the CCM 18 towards the 11 closed position is negated until such tine
as the slider 206 is returned to an opgen position. As the | ateral

arm 224 nmoygse o@itro%%'r@@a&d aRtill fichi fiRE UheaRePRoBNS rbityES & an
trapezoi dal heads 234 the crowders 228 nakes contact with their

respectlveopetmpagléodew ces 242 as does the contact surfaces 231. Due
to the inclination of the contacting surface of the inverse
t r apezoi daAsheatht@sdd a4 maveein digeciom £2.3h inckxed suracd otthetiaedrse

bet ween the inverse tragpezoi da head 4 a t he storage device,6 242
i s achi eveHaB%%%'g%'nﬂeéagy%g@ ﬂé&ﬁ% S'F)W&ﬁpgg‘? nakER 1 62 aghﬁ/s{hrﬁgelr
danpeni gxf»’e §tro‘?é’§%@8eﬁ€€% birongl ddé%rthb%hta;& R8s 281 wmmol the

applie tot anpenihg surface 244 as 1t seeks to resi st
fl exing annirchmtmmoi thei ¢cantacting srafaq;ﬁoei mmlnveaenhraa;aethdaldmada&zl the

bet th tact { .
dovi ces 243ERR000 piferdf Threacul santee! B 1S Tov e, Eiikpoical
devi ces 24Readbua andofrt sehadf délige smr rg%hﬁi’eﬁ)é'dcﬁub’s‘lgntﬁéﬂ?ﬂﬁj rrr@@ngws

is 15 danpened. In order to return the slider 206 to an

posi ti on, dampwem@est 4. dépe slesripning &rmeddd crﬂaées‘eat:lmogah Wcaoa

T 208, RS SRRk e PR BRI B

240a. 20 |megt@iglans eetutr to its é@gﬁhghpmﬁimdl ment of the invention,
where like nunerals reference |1 ke parts, there is a test carrier

300 as shogmniidMyl Aot Bétwe?éhetﬁee%bnfa%r rglﬁracégozmrmrdl SRSr RegFudtiver
base 302, a nestf 304, a slider 306 and CCMs . The carrier base 302

has side csiarags segioes| A cadsen late sl qrreAgUIS: Ub@eoﬁpmﬂﬁéi taithe storBage

The nost SOAES PRZcar ondiitelb s PReergy HPVEER S e 2Rks 10

has fur dsepeMédg apertures 308 fornmed therein. Each receiving
aperture 308 has a hem -spherical portion 310. Situated on each side

of the henly order to return the slider 206 to an open position, the wedge 218 is
depressed to a level where the slider 206 may again move relatively freely.
The slider 206 is then moved in an opposite direction to direction A by

applying force to locking tab 240a.

20 In accordance with a fourth embodiment of the invention, where like
numerals reference like parts, there is a test carrier 300 as shown in Figure
15. The test carrier 300 comprises a carrier base 302, a nest 304, a slider
306 and CCMs 18. The carrier base 302 has side channels 309 located on
opposing sides of the carrier base 302. Two retaining holes 307 are formed

25 in each side channel 309.

The nest 304 is fixedly mounted to the carrier base 302. The nest 304 has
four receiving apertures 308 formed therein. Each receiving aperture 308
has a hemi-spherical portion 310. Situated on each side of the hemi-

spherical portions 310 are polyurethane pads 312.

30 Extending from the sides of the aperiures 308 adjacent the side containing

the hemi-spherical portion 310 are supporting guides 311.



spherical portions 310 are pol yurethane pads 312. 30 Extending from
the sides of the apertures 308 adjacent the side containing the

hem - spherical portion 310 are supporting guides 311. 12 Wen the
nest 304 is nounted to the carrier bas& 302, the receiving apertures
308 createWWhen thecasstesS03ltamaidbd Bldws Gitder bike 302,déne Iebeivang
guide rails 316 on_oppos sides thereof. Positioned,6 approxinatel
at the ni dap6tHFESH30 5@@@%%@%&7&%@6‘8‘ §1ébr%{%ﬁ €l ﬂs clip 318. 5/

Al so positioned on the slider 306 are contact surfaces 320. A

pl u\r/\gl i t%/ dihecslisled 306 hageauideails 836 @k oeRasingFifehdheeptiePasiipned
Cr |
or owder 11 AODISgey B M ETORE U Sl uie il 818 1k Settha Bl 81

sl ider $06Aldg pogitionéd ngetise Skdereddh arbasomtadt s?urfe&:reseszo apephirdiify of
head 326. 10 Positioned at one side of the slider &Pln bet ween. t he

sides to whleMIemngeysidbe. 324 exignd feana the(HeRe 06 wdsr finggre 1322
recess 328 Bﬂdsgéﬁ%@%&%sto A ﬁl}iﬁér %ﬂaWIIE chQ%e?'f'irfé‘ae'gs?éﬁ ak&hd

has four apertur provi ded erein. The apertures 30 are o

roughl y t héosaomtally iretie sameasane assthessiBibg 30Bovwsrmvderdagers 824 each
aperture 330 incl.udes hem gHerl gﬁh portion 332 and a rectangul ar
portion 38&VePRdNVE[SP '[??SEBH% ga¢ f the slider 306 and the other
corrponents of the test carrier 300 w be descri bed IJ' noregldc%t%ll

in t hel@onFesitiopedideon sidsupinge %'!9&*?;)30@ ipdefaer |they st
ted t t b | h
out de. 1 ai 1 QuBiesPlls 5 pEltaEhed8 o SO clieieniResy SbaPY ThiL toFBLEBIEN

316 are abhketsas atweedl.ong the side channels 309. Once so inserted,
the slider 306 has |imted novenent relative to, and is securely

retained tQhe diider casrales hheseuBpgertdes QB0 prividatbtheréion Dhe Bber‘cures
slider 306 relative to the carrier base 302 sees the vertical
crowder fi AgRraesdaoygblydinecsarne dHRAFRESIAerecasspe S 1fasBoygyer, each

Fur t heg §ror g0 A3 80 HdiidSa AdthisipReHaAtAdHibY 382 drRFR P84ENYHIER pBriion

recess
334.

The various components of the slider 306 and the other components of the
test carrier 300 will be described in more detail in the context of the following

example.

20 The slider 306 is inserted into the test carrier 300. This is achieved by
aligning the guide rails 316 with the side channels 309 such that the guide
rails 316 are able to move along the side channels 309. Once so inserted,
the slider 306 has limited movement relative to, and is securely retained to,

the carrier base 302.

25 Correct insertion of the slider 306 relative to the carrier base 302 sees the
vertical crowder fingers 322 are directed towards the carrier base 302.
Furthermore, each apertures 330 substantially corresponds with a recess

314 and the contact surfaces 320 are positioned above the CCMs 18.

With the slider 306 correctly inserted into the test carrier 300, the test carrier

30 is moved to an open position as shown in Figure 15. As is indicated in this



314 and the contact surfaces 320 are positioned above the CCVs 18.
Wth the slider 306 correctly inserted into the test carrier 300, the
test carrier 30 is noved to an open p |t|on as shown in Fi gure 15.

As is indi ted inthis 13 Fi ure oPe 05| Cro de
(¥ nper 3o F1a5eril o Serih eion e paaRe a2 Edandl persatiditutar
302. . Cr owdepwhidOBeTaprdr adeenish. %%@F?lﬁ%éﬁé Swéﬁehﬂ?to?&bﬂl%ﬂy 306 is

in an open position, each recess 314 is able to receive a storage

devi ce 336 [ f r
57300, aach Ve s, SR 00T oA sk KRR ickeh rekl 18 Ao kel
true zero- fa)sstoea@o@ewceaBBﬁno bettebedstDué tatHeova niigufatioraoiythEREstcaTtier

attached t he tara evi ce 336 to, be receiv within,the | 18
rssoci abed W pachcSorbe. Gvies IRCHIIELE FIRGEY 1 e dPCRE A Ay Bigais

devi ce 336 Ao Fatch 'h?fpllf:@t?dﬂ 'WﬁFeeghlpﬁllthﬁg fépaﬁymtdaﬁga QHéaé’r%d ﬁ)l’ﬂhe

whi ch assist In correct alignment of storage device

order to t @Mraghede\emaBeﬁdosberrag@vd@wttee tBeG}CNhéSgaas@etat@;d)@wttsthe

noved from an o ‘ﬂ position to a closed position by nmanipul ati on of

recess 328° ﬁ | ati on of the recess 328 sees the slider 306 rmve

rel ative t the 15 carrie 302 by wa t.he
LR e he CATHet dRasansSh 685 ptas betebsBras uBhef Tariatoc Banthe

posi ti gp t%ggpgttﬁgﬁgéh Qé[)ssgte ; %hécgl'?‘%ﬁg'lqmdrfect Bii \Ag%héntlgf)th%eﬁ&_aﬁé%wce

brace arm e cont act each
brace arm 338. makes contact with its corresponding CCM 18, the force
applied by the novenent causes the CCM 18 to clanp the FPC 20 cabl e

of the stoimagedeeto test3RE reetisededoraget devices 888, the Whttl@‘natt)ﬂhes GRMeB

relates. The bias of the CCM 18 towards the cl osed | n|s

negat ed un rqm afyeRen PRSTQR tond dP$efePOSHBN Y Mmaniy @ éﬁc%ﬁp‘%ﬁ%
posi ti on. ﬁ@attoﬁfofttte Blded8r 3296 el fHal SidBINS6s rﬁb\?é’ rERI9E StoBthe
face 340 of eac crowder finger 322 to apply force to its respective

st or agé5 devaverizgsesi® sy wasg of thepguidetrads 816 mdilin thevside chaonelgaiOvst
its respective pad 312. Thus, crowder finger 322 applies a |ateral
danpeni ng fowreg the slaeh 306drag andepercposiB@6io a closed position (as shown in

Figure 17) sees each brace arm 338 of the slider 306 make contact with a
CCM 18. As each brace arm 338 makes contact with its corresponding CCM
18, the force applied by the movement causes the CCM 18 to clamp the FPC
20 cable of the storage device 336 retained in the recess to which the CCM 18
relates. The bias of the CCM 18 towards the closed position is negated until

such time as the slider 306 is returned to an open position.

Movement of the slider 306 in this manner also causes a face 340 of each
crowder finger 322 to apply force to its respective storage device 336 so as

25 to push the storage device 336 against its respective pad 312. Thus,
crowder finger 322 applies a lateral dampening force to each storage device
336.

Crowder fingers 324 also make contact with their respective storage devices
336 when the slider 306 is in a closed position. As with the third embodiment
30  of the invention, due to the inclination of the contacting surface of the inverse
trapezoidal head 326, the slider finger 324 flexes until contact between the

inverse frapezoidal head 326 and the storage device 336 is achieved




Crowder fingers 324 also nmake contact with their respective storage
devices 336 when the slider 306 is in a closed position. As wth the
third enbodi mrent 30 of the invention, due to the inclination of the
contacting surface of the inverse trapezoi dal head 326, the slider

finger 324365@5@@&;%3; neePBtFdarheéMBg suraee 34V ersthid hedrere) ealwdeead
326 and the storage device 336 is achreved 14 substantially by neans
of danpeni fiigerF3daarpliesa verficaltlampening forcete waeh starpagalevises3hpl i es
a vertical danpening force to each storage device 336. To ensure that
the test choréersurBOthateths resti nairies 809 reording oin dar belg postienadudng

h i ni | i 318 . d d i ni ng. hol es, 3
Wien' Dot nebdainh Phe Eraiting LS R B b adiEe fo pEU S iR gt Yo7 °
porti ors 34dyih hheeldiet Podifore!d BuBdBntislly B55exAdaMbEKIhG posfich BUAGF

hol e 307a. Wen in the closed position, |l ocking portion 344 of the
ret ai ni ng ki wtainng slip 838i isagcaivedi withipetetainingghelel 20730 7Vhew ialthew

for novene t d 1t I I .10
por t1 on 3480788 RSP CBsPE Rt BY e RASHIICE R 3 PR hecdRes g
portion 3idaiamgiitde $P7bNg arns 346, the | ocking portions 344 are
able to be depressed to allow free novenent between the open and

cl osed postT iaNBw-for rtveptdtt brAveah e bpaRend dcdeSpasifoRd, ddta 1bekkg ng

portions 344 also facilitates this free novenent. On conpletion o
t he tridnsiporganidddns nheurdpdho posfirindorrm 8465 By mevatipséie loskingaportion

Feturn to Xbadl «fiBroulie s B4EngaECsbife BESionE, paPehiear tonde
hol e 307. déprabead tb bRowrMpse ediepteritybdtivecpahs wpeskahd etbged pdwticns.
that the present invention is not limted to the enbodi nent

descri bed. The subgantelydrarazoitat ShﬂgeéPﬁﬁ?%@icﬁir@d)wo‘t‘%§4ﬂ)@|‘9§b%°§i@tﬁﬁ ed
in the art H}g, ﬁgéar{.tur i s :
excl usi ve,thizsgﬁé e cg I néﬁg%gg%begtﬁﬁ%ﬁéﬁgw%gf odi ngﬁ?éﬂg%iltl%ﬁneto
i nventlison. closdvabsition? 2or ¥e;ve228, €328, sy mayn BdBecahsed dnenlotking
Separate conpon s or may be integrated with other nearby .
component HOIB8 SheperetUT 19 FesTEhi ASTHAY 1 ROCEOSHARIS BPPIoPrisse
228 be sepatshRg hole 307.

It should be appreciated by the person skilled in the art that the present

invention is not limited to the embodiments described. It should be further

20  appreciated by the person skilled in the art that the features described above,
where not mutually exclusive, can be combined to form yet further

embodiments of the invention.

e Crowders 22, 106, 228, 322, 324 may take the form of separate
components or may be integrated with other nearby components.

25 However, it is preferred that the crowders 22, 106, 228 be separate
components to facilitate interchanging of crowders of varying size and

flexibility as are necessary to suit the storage device to be tested.

e The test carriers 10, 100 may be adapted to be used in storage device
tester units having a test bed size greater than or less than the 1.8"

30 HDD tester unit mentioned above.



conponents to facilitate interchangi ng of crowders of varying size
and flexibility as are necessary to suit the storage device to be
tested. The test carriers 10, 100 nay be adapted to be used in
storage device tester units having a Pest bed size greater than or

| ess than the 1T8& teeﬁ@:aHmsﬂé)sﬂéﬂ roay berwiaptmh@dteabstmeageléewc@@etheast

10, 10 d dtot St d th t
SFF storage’ doVRBGSTT MoreRBUIRrase. Uk ane BHOCRURBIA Rofaten feal the

i nvention has pﬁ%hﬁdyﬂ ﬁés ?HHFc@mr@uitﬁbﬂ'h@f foH%@e%H‘SISFEtc%Qé%%eS
devices. The slider be provided wth retention clips

respect e crr te sﬁﬁéiébiiﬁt W#ﬁ%ﬁ*ﬁtﬁ;@Yézgﬁﬂléﬁfsn@%a%“ﬁ?é%
the first positsyitable® rettahﬁn@nml@dlsnw providied fArten tadiit keslppctive bamer
forms of retainjing the slider in the enggged position may b

i npl enented.  TPRSTAdy 184 V‘ﬂ%\ethf@f'dfﬁ@oaﬂgza@@ Bhtheo Bﬁ@ﬁ‘t“@“c?%n

be nodified 104 ol W 6 BR RIS tHL sifldr oW
for nultiple SFF éiﬁ)alt'd%g evi ces ?rda@g&&esf&g ugrﬁng a si ngqse cgrrirer
base 14, 104 c2hfiGinahe@mgagéd posidibemhaybedpfersdi@edr r angenent
provided for in the fourth enbodinment of the invention may be

repl aced by anyTRé BafridréjaeBt10n 041dndaSscvntag compchdps appdeanbdified
the person skilled in the art. It should be further appreciated by

the peldson ski|Tre@ that descebed timibe tahover embodisments der aliwy fcarbm;étiple

enbodi mont & of Thi SaoH e ShoR e gga G e dnolk e Chare MaLE04

for a storage demifigardtkst.er conprising: a slider slidably nmounted on
a base surface; at |east one crowder located in close proximty to a

recess in thg bpse rfestid 29® 318 arrangement provided for in the fourth

embodiment of the invention may be replaced by any other retention

15 system as would be apparent to the person skilled in the art.

It should be further appreciated by the person skilled in the art that the
features described above, where not mutually exclusive, can be combined to

form yet further embodiments of the invention.

20



where, when the slider is positioned at a first position, a portion
of the slider disengages a conpression connector nodul e and, when
the slider 1is positioned at a second 03|t|on the portion of the
slider engages the conpression connec modul e and the at |east one
cr owder wggtﬂaunlo danmpen any storage deV|ce received in the
recess. 2. A danpening device according to claim1l, where the slider

i ncl udes a1.hAnﬂmeeMmgdethﬁGMasﬁmagaﬁaﬂcbéemeenommdsmgrst position
and the second position. 3. A danmpening device according to any
precedi ng cl ai ma slkler elidditsty eroumiedt on tbbasempuiises at | east one wedge
protrusion and a conpression spring and the slider conprises a

correspondi ng nigrigist @hedrb@EEr IRERIBRScloSd BRoxikiaY to wheBesdf e haarst
one wedge protrusion is received within its slider recess, the

conpr es8i on sprlsnldaﬁ@I axes and noves the crowder to darrpen any
storage device received in the recess and when the at |east 20 one
wedge pr ot r uswherd, svmant thecbierts mmiti@med 16 asfifsdl qrositiore ss potiien of the
conpre55|on s resse orces the cr

h
O A e s e A e M A
has angl ed S|le sestidried achlddcaha psm;dwaﬂ@q)drmrpwtﬁé andef ehﬁ@ges the

crowder. 25 5. A danpening device according to claim1 or claim2,
where the croWJEI@FeS@@rmpW@wt@ﬁ moglaié aﬁdethmataie'aﬁbomd‘yowder mRowes to

di
2o r 88ponai RyBEh ARy RITeph Mh R BEFRELIRAH R oo o 'nSeL. n nh
t hat wh t h t t
coﬁpress?gﬁ ngr %p%T'chq%dgﬁsécbﬁ'@e%?%ﬁﬁa'%1a qrgqﬁﬁa\ﬂ‘dgf '%CIPQ?%tae
the rotating e andaditiie hﬂﬂéﬁérﬁ%etﬁ@enﬁﬂé'ﬁr‘s@f)@@ih@h dridetrzesedthd

position, the conpression spring may partially relax 17 and thereby
rotate the r opeifiely body to a second position such that the engaging
arm connects with, and provides a danpening effect to, any storage
devi ce recéi vbdia‘mpetnm devies :accﬁr.dirzg tstaamepiam@dtr@v¢laim,aﬂf¢©'edheg:r@wder
claim? where the COLY RS %P ng . . .

5 comprises at léa one edge protrusion and a compression spring and
the slider comprises a corresponding number of slider recesses, such that
when the at least one wedge protrusion is received within its slider
recess, the compression spring relaxes and moves the crowder to
dampen any storage device received in the recess and when the at least

20 one wedge protrusion is not received within its slider recess the
compression spring is compressed and forces the crowder away from the

recess.

4. A dampening device according to claim 3, where the crowder has angled

slides to facilitate the change in position of the crowder.

25 5. A dampening device according to claim 1 or claim 2, where the crowder
comprises at least one rotating body having a guiding pin, a spring arm
and an engaging arm and the slider having a corresponding aperture
therein for receiving the guiding pin, such that, when the slider is
positioned at the first position, a compression spring attached to the

30 spring arm is unable to rotate the rotating body and when the slider is

positioned at the second position, the compression spring may partially relax



5 aperture widens at a mdpoint to facilitate the change in position
of the crowder. 7. A danpening device according to any preceding
claim further conprising a retention systemfor at |east |ocking

the slider in the second position. 8. W test carrier conprising: 10 a
slider slidakingd theueledotaie the setatieg healydo a seoapd qxsitism sgehdwmtdhe

nodul e nounted to.the carrier, base at | Qn [ r | i

cl ose proxi me[r!gaggwgaaprgc%cgpqc}? e a@gr Sﬁ%ﬁde@age.arﬁﬁgﬁ@? %ﬁ%ﬁ%hgﬂy
slider is positbizgaefbvide RckivedtinBesiddee8, a portion of the 15 slider
di sengages the conpression connector nodul e and, when the slider is

posi 1 onedgata &y sR6EAGPASIILA OfbookdfaPRr iR, Sf Wikres tidlebreagarehg

t he conpression connector nodule and™the at | east one crowler nobves
to danpen anypsrioregddenyiat@ midpoinetd facilithte thecelsangedin posiden of the
carrier accordina%to claim8, where the slider includes a handle to

20 facilitat & AEY8hent between the first position and the second

position. _10. A test carrier according to claim8 or claym9, where
the crowdel- dbABMPEBIGEYice 8ECTALT SR PRSERIG Ry THMSE CHBPESES on

spring and t%%tﬁ%&%d?ﬁé%s?&rﬂ?ﬁi §ﬁéa$teI68|Ein $HO BRd1In BNETREEOIR] pasiticher

recesses, suc en the at ast ne wedge protrusion Is

recei ved w tm{bsit\%%rr@ricgﬁ{pr%% .ecess, the conpression spring rel axes
and noves the crowder to ‘danpén any storage device received in the

recess, and when_t at. |l east one we raotrusion is not received
Wi t hi nl(ft s sli d@Pﬁg%kﬁgggﬁhgouﬂgﬁp?%g%%gﬁer I"hg i s conpressed and
forces the crowder awa .fromth& [ eCesSs. 18%1;1]1.Atest arrier
according to cl &CAMRISSTipR FRNPHECE ISR MeRated o 1 cariiefdiase,
facilitate the change in position of the crowder. 12. A test carrier
according to cl @i Rast aneccEawAey, logatace It floser BIRERIty denpriesess 4t the

| east one rot at@éé}? PBQ%’G having a guiding pin, a spring arm 5 and an
engagi ng arm an ﬁe sli'der having a correspondi ng aperture

where, when the slider is positioned at a first position, a portion of the
15 slider disengages the compression connector module and, when the
slider is positioned at a second position, the portion of the slider engages
the compression connector module and the at least one crowder moves

to dampen any storage device received in the recess.

9. A test carrier according to claim 8, where the slider includes a handle to

20 facilitate movement between the first position and the second position.

10.A test carrier according to claim 8 or claim 9, where the crowder
comprises at least one wedge protrusion and a compression spring and
the slider comprises a corresponding number of slider recesses, such that
when the at least one wedge protrusion is received within its slider

25 recess, the compression spring relaxes and moves the crowder to
dampen any storage device received in the recess and when the at least
one wedge profrusion is not received within its slider recess the
compression spring is compressed and forces the crowder away from the

recess.



therein for receiving the guiding pin, such that, when the slider is
positioned at the first position, a conpression spring attached to
the spring armis unable to rotate the rotating body and when the
slider is positioned at the second po§$t|on t he conpression spring
may parti allllyAtesteardsr ageprdingriensiaimof 8t wheretheoerawides hesdndled glides

second posi {1 AkaBiEkle W knaAQe AR (g AL Tisgagect s vi th, and

provi des a da Ing € any dge aevi'ce recelved in the

di
rﬁffiipondﬂﬁg& st Lo’ ‘aGeRghd, 2 it st b 68 27 WheiPehen ereniRige
in position ofgrhpRssd aERIst ohe rﬂafati‘l\gt B@(ﬂy Ralinged gakhiRg PiMd kpringarene

of claine 8 to 1 where the slider a refention mechani smtor
retaini hg t heand |aneengaglﬂ@ear§ececmidthﬁ)§iid$rohavm§ A GUFRSPeNAladapeidere

according to any .one of clai .14 rt .
retention sysﬁ?ﬁ? ﬁoﬁ)r feq%‘éwstlh% baﬁﬂf'q h%HSI Iu%hrttfaﬁ"%% 53§8n8"der 1S
position. 20 désiforisheethadfide\dosgiody s toaniprabivn aspritis attabeed hter then
wth reference to the Figures. 17. A test carrier substantiall

descri bed her¥rMonaR 'ﬁe#f@béﬁhé‘e rpigte flae redadigedacdyrgnd when the sYder is
positioned at the second position, the compression spring may partially

10 relax and thereby rotate the rotating body to a second position such that
the engaging arm connects with, and provides a dampening effect to, any

storage device received in the recess.

13.A test carrier according to claim 12, where the corresponding aperture

widens at a midpoint to facilitate the change in position of the crowder.

15  14.A test carrier according to any one of claims 8 fo 13, where the slider has

a retention mechanism for retaining the slider in the second position.

15.A dampening device according to any one of claims 8 to 14, further
comprising a retention system for at least locking the slider in the second

position.

20  16.A dampening device substantially as described herein with reference to

the Figures.

17.A test carrier substantially as described herein with reference to the

Figures.

25



