07- Feb-2007 MOUNTI NG DEVI CE FOR A DI SK DRI VE UNI T, RELEASABLE FASTENER AND
METHOD OF TESTING A DISK DRIVE UNIT The present invention relates to a
mounting device for 5 a disk drive unit, to a releasabl e fastener07areh-2e)7a
met hod of testing a disk drive unit. During manufacture of disk drive
units,. it is necessary to test the diskidrive units to ensure that they 10
neet the required-specification. As part of the testing operation, it is
necessary to control t r t i LV its. The
tenperature of the dis@%3$?3§e @ﬁyﬁgEﬁéﬁﬂé??E§k3§ﬁg§§ gNaﬁde range during
testing. |n REBEXSKRDRNFASEINER) ZNIDMETHOS, OF MEESEINE rAtDISK oRIFEUURLIT15 di sk
drive units is controlled by using cooling or heating air which 1S common
to all of the disk drive units. In our WO-A-01/41148, the entire content of

which is hereby T%%Méiteq_n'%)énﬁﬂf:ﬁr £8CHed N & &n%u]gkitﬁﬁgog_@%ae 2p,carrier
|

for a disk drive unit that enables the tenperature o drive unit

to be con®rof|@bslRting twedti-ngoor rabeatablopdsstiensrbpnthécugemethad

t enperature . j ..ca air at a required tenperature to be

passed over S?E%é%% \c/#ri(@es%%éygTHﬁ%éér rangenent allows the 25 tenperature
of the disk drive unit to be controlled independently of the tenperature of
“disk drive units _nounted in other carrjers in a rack containing plural--such

carriers. Wile threnamaratacturg ganfesk (didve Andtseeitalf applications in

which it hasn008:9pty B RQPeHOKTBRCEri ¥ iditd B YhEUehUERapf ué@f carrier
means that the carrier is dedicated to a particular type an nodel of disk

drive unil0, meettihe remiged ispecddamatior. Jseasr ofi shedkeseingits having
'a.dlfferent 88995&&6&0tﬂ@({é'EEQ%%QQZy to control the temperature of

the disk drive units. The temperature of theadisk drive

units is varied across a wide range during testing. In
many known testing apparatus, the temperature of plural
15 disk drive units is controlled by using cooling or heating

air which is common to all of the disk drive units.

In our WO-A-01/41148, the entire content of which is

hereby incorporated by reference, there is disclosed a

20 carrier for a disk drive unit that enables the temperature
of the disk drive unit to be controlled during testing or
normal operation by the use of a temperature control device
that causes air at a required temperature to be passed over
the disk drive unit. Thils arrangement allows the

25 'temperature of the disk drive unit to be controlled
indépendéntly of the temperature of disk drive units
mounted in other carriers in a rack containing,plural such
carriers. While-this carrier is valuable, there are
certain applications in which it has non-optimal

30 performance. First, the structure of the carrier means
that the carrier is dedicated to a particular type and
.model of disk drive unit, and thus the carrier cannot be

used for disk drive units having a different connectivity



-2 or configuration. Secondly, in the event of a fault in the carrier
itself, the whole carrier nust be renoved for repair or replacenent.
Thirdly, the carrier is specifically adapted for housing only ond7diebk2007
drive unit 5 at a tinme, which neans that a test device for a nunmber of disk
drive units may be undesirably large. Acgording to a first aspect of the
present invention, there is provided a nounting device for a disk drive

unit, 10 tRE WRGNGaEeKhee SOOMIANY Ndn RneARLLAL UPAN! £ONSl ygled and

arranged to receive’at |east one disK drive ‘unit, carri éer nodule having

an air inputcgrariter tlhieel€ar thervwinwkhileamsiergmask abgedenoveld rbet air fromthe

air- input port .qver sk driyve %H§F ecei%ed in the carrier 15 nodule; a
[

"
tenperature%EgﬁﬁFbPrngaﬁpgcg%ﬁﬁFls T Y4 FRF GRFTEONtTDI device, the

t enper at ur e spFiFAkaNYuUb8apay¥d NEb Ao ingOBhRYt RO disRNglrive GA¥RECt i ONn
device for releasably fastening the carrier nodule to the tenperature
control trodl & Wit Weighr meapditthsor @ dfesthderaeei BoT nbduedeh <0 regi ster

with the aiqifgg|af-vgogéﬁgg_ﬁg§ Eéﬂgﬁaf?%%§%%¥8$?%égl nodul e, wherein the

tenperature control no IS ~arrange air fromthe air input

port for controlling the tenperature of a said disk drive unit received in
the carrier nodule to .be a

a_predeterm ned 25, tenperature, during operation
of the disk dri v@‘c&ﬁirfi.mgy%fir’avfjd?%_ aasﬂeé%pé’%afzh?ggf%ﬁ?mbll‘??fﬁﬂﬁlé’,n'mhi ch may
have a st andafedeon sf predigeafl hons@it iy devdechebrWat§idk &AI+¥d afnirmdul e
mat chi ng_that configuration, and a 30 connection device for rel easably
f ast eni ni0 t Hdie Mmeuntaget Hevicenecmi¥siay nodukarsdgr becdwekli | y i nt er changed

flor another.cotis cathl hamBdileged™o R dUioW dediloke Ghe@Iatalikaes Of

di sk drive uni carrier no
unit, the carrier module having an air input port, the

carrier module being arranged to direct air from the air
input port. over a disk drive unit received in the carrier
15 module; a temperature contrel module comprising an air flow
control device, the temperature control module having an
air output port; and, a connection device for releasably
fastening the carrier module to the temperature control -
module with the air input port of the carrier module in
20 register with the air output port of the temperature
control module, wherein the temperaturé control module is
arranged to provide air from the air input port for |
- controlling the temperature of a said disk drive unit
received in the carrier module to be at a predetermined

25 temperature during operation of the disk drive unit.

By providing a temperature control module, which may
have a standard or fixed configuration, together with a
carrier module matching that configuration, and a
30 connection device for releasably fastening the two
together, one carrier medule may be readily intérchanged
for another. Thus carrier modules may be provided for

different types of disk drive unit. A carrier module for




07- Feb-2007 -3 one type of disk drive unit may be readily renoved fromthe
tenperature control nodul e and exchanged for a carrier nodule for the sane
or another type of disk drive unit. Carrier nodul es configured to07-Feb-2007
si mul t aneously house two or 5 nore disk drive units may be provided. The
device is particularly useful for carryhng one or nore disk drive wunits
whil st the or each disk drive unit is being tested during manufacture,

t hough the degyjc | 8Q. d rny.one ar, nore disk_.drive units
duri ng nor na?xésgy%%r}fiﬁg%%dpgﬁrlsi%%d}ll}lg% Iﬁ% t%’e b%%ﬁ%’n&eﬂ‘?é’?a e aF1e £ 1 ow
control devi tempayatiunmd ushetarlaimodobei agd aeshiryeRliddrag aatanerand/ or flow
control valvesdtﬁggéher Wi th a device of devices for sensing the

t enper at ure BPIRHY % ithe F8MEaPFi BRORDRGI P Hestisk f&y-v8l P8kl he air

out put fronthhei demahaldy %&%@h@ba@@%ﬂn&&md&%@fﬂou@ed @? gpol er may
allowthat air to be cooled before inlet into the carrier ule to achieve

a desi r ed Sai Porenperlatdrias nnitsemasr be cprofigiad. IheTdevioenisng devi ce

enabl es t he ' i Lye: unit - he carrier npdule to be
control | ed t%gggf%@&%ﬁpgjes eu(eir %%ﬁeggpélﬁ%)rg(?acﬁ%ér e%%lﬂf‘r".rﬁg d&ﬁgr 268 of the
disk - drive units whildd Ithee ameeacht dbsk tdwive iunipy ded beéngt Bes28d

t enperature gﬁll be contralled %B be m%thig certain limts of a

pr edet er mi nedUtEhH It rt FBOPAPAERE IBFRReEiatsd PenBerattPe” shal |
be construedcageprshdi By moriFRUALEHE @M £ aiEahPJReat 8deVbt hed her
simlar devices each carrying their own respectivé disk drive 30 units. In

that casé0 efbeli dekve Wiltihdyprdsentd PP¥ention in which each carrier
nmodul e houses only one disk drive '

The air flow control device may include an air-moving
device such as a fan, and/or flow control valves together
with a device of devices for sensing the temperature of air

15 in the carrier module. A heater may allow the air output
from the temperature control module to be heated, and a
cooler may allow that alr to be cooled before inlet into
the carrier module to achieve a desired air temperature in
the carrier module.

20

The mounting device enables the temperature of a disk
drive unit in the carrier module to be controlled to be at
a predetermined temperature during cperation of the disk |
drive unit. It will be understood that, in practicé, the

25 temperature will be controlled to be within certain limits
of a2 predetermined temperature and the phrase
"predetermined temperature” shall be construed accordingly.
The mouﬁting device can be located with other similar '
devices each carrying their own respective disk drive

30 wnits. In that case, embodiments of the present invention
in which each carrier module houses bnly one disk drive
unit allow the temperature of individual disk drive units

to be controlled independently. Other embodiments in which



unit allow the tenperature of individual disk drive units to be controlled
I ndependently. OQther enbodi nents in which 07-Feb-2007 -4 two or nore disk
drive units are housed in a single.carrier nodule allow the tenpd7aia2005f
the two or nore disk drive units to be controlled together. This in turn
means that if for exanple a rack of pkgral such nounting devices is 5 being
used, disk drive units in the different nounting devices can be at

di ff erent tHarP el RS dakkt Beigamnitdare ‘M&;‘u%'&d' §np§r5iﬁfﬂ,@r$§ dvant ageous
when used in a test application in that it allows y In pendent

testing offqeddladiaslodr ithe GAMpSrameraidihghensect ponmand desovarivf 10 the
0 Sk OV Wig u1La LERSCHING ERLCORLS WAL SIDELBL g eriga) e

conprises an air causing arr
drive unitif efxei exdmpldet he ragkr o£rplitsaisuchbeodhsdngsegdvicss hes 15 bel ow,

the air gan be for coolin r.warmng the disk drive wunit and/or for

keepi ng 5 goetjé}ﬁ)éﬁsgtduréil % aﬁévai’éﬁil‘g‘?l%t idtl%éﬁﬁﬂ"‘énlpou@?’éf%rabl y the
carrier modidve dids cah Bl a@UEKEFe POt taipAnd ulBe hEeNPREALMNS o rol nodul e
has an air inlet port, the arrangenent being such that when the connection

devi ce f asthiEh tiife Peatdicad andiud VQQﬁ&Qﬂ?Q&aﬁ@@ﬂaﬂﬁﬁé tonariggst nodul e the
air outlet 1 éy%l%ge %e%gaerlgnggifyés%gy lﬂhg??agu?féﬁe% Iet port of

the tenpera re control y/ prOV| T2 of the
carrier nocuf echealdigkedindivehuhlthes al mcludigty ﬂ@xrstertn&ohhenaeﬁ@@cﬁﬁwﬁ control

nodul e, ﬁnaggi ,n&; of, the i,nventjon allow for air flowto occur all around
a disk dfi ﬁ&lﬂﬁdgplgﬁn%?B?I%ﬁFEﬁY?ﬁﬁﬁdF@FSﬁ@rsrt woul d of course be

possible to exhaust air

The temperature control module comprises an air flow
control device for causing air to flow across a disk drive
unit received in the carrier. As will be discussed further

15 below, the air can be for cooling or warming the disk drive
unit and/or for keeping the temperature of the disk drive

unit constant.

Preferably the carrier module has an air outlet port
20 and the temperature control module has an air inlet port,
the arrangement being such that when the connection device
fastens the carrier module to the temperaiure control
module the air outlet port of the carrier module is aligned
with the air inlet port of the temperature control module.
25
By providing an air outlet port of the carrier module
aligned with the air inlet port of the temperature control
medule, embodiments of the inveﬁtion'allow for air flow to
occur all around a disk drive unit and under controlled
30 conditions. It would of course be possible to exhaust air
from the carrier module to the atmosphere, but this has a
number of disadvantages. For example, in use the disk

drive units generate heat, and where air is extracted by



fromthe carrier nodule to the atnosphere, but this has a nunber of

di sadvant ages. For exanple, in use the disk drive units generate heat, and
where air is extracted by 07-Feb-2007 -5 the tenperature control 07EH-2007
rat her than being exhausted, this heat can be enpl oyed by recirculating the
air during testing to reduce the energys.applied by the test device.

Anot her exanpl e of a di sadvantage of exhausting air is that 5 the control of

air flow w tdyen t%ﬁ%e%@%ﬁ&@rcgﬂé%f Hoid Beep ‘E%h&’ﬁ%&f&‘ toan, ‘M%rde a

positive extraction occurs. dvant ageously the tenperature contr ol modul e
has a fan aridiiss heetargedbeoespleyed et yrecdecntatane the diomuhismg 10 air

inlet port to the air qutlet port. Recirculation allo for energy to be |
conser ved vwﬁﬁéﬁ%ngtﬁg HSSHF?ngh%e%?%ﬁgyti?pﬁfggeﬁ¥ikBeng%EEdg%ﬁ1Q§maled air
from being frekdthetroegafiplil btya COMdAIviMGdenefNMBKRELSGIAS LBViGE thard thus

reduces environnental |oads on_that facility. A heat exchanger may be
accessi bl® e FOREERpePht BLE TEOMtFHIN R0 dhrechEE18E| BRdRle| Woulst ievi ng and

cooling al 1fd ¢askidePohbhondfe NGBk BRI PASSOCL VAL, @ disk drive

unit received in'the carrier no e thereby to prov ed air, the air
fl ow control device being selectively operable to cause air to recircul ate
directly across isk drive unit received in the caffi‘er. ndule, or" 25 to
cause at | east aA%grPﬁgﬁegFS?%eQ%?rtﬁqﬁﬁr%i5§ep58§gﬁ°g0%9§h%9 &k &rive unit
recei ved in fde apdr Lsearkranpedstd hsoldtiviehe heat reuthedosir tirdif @Hede
chilled fir and tQ cause said chi]led air to flow across a disk drive unit
recei ved  n 2ithdndgltr PeEtbAUFRe BT (W tdgFs 808 mi xture of directly 30

recirculated air and chilled air to flow across a di sk

Recirculation élléws for energy to be conserved within
- the mounting device, by preventing heated or cooled air
from being fed into a facility containing the mounting
15 device, and thus reduces environmental loads on that

facility.

A heat exchanger may be accessible by the temperature

control module for selectively receiving and cooling at

20 least a portibn of the air that has passed over a disk
drive unit received in the carrier mbdule thereby to
provide chilled air, the alr flow control device being
selectively operable to cause air to recirculate directly
acrogss a disk drive unit received in the carrier module, or

25 to cause at least a portion of the air that has passed over
a disk drive unit received in the carrier to-pass through
the heat exchanger to provide chilled air and to cause said
chilled air to flow across a disk drive unit received in
the carrier module, or to cause a mixtuie of directly

30 recirculated air and chilled air to flow across a disk

drive unit received in the carrier module.



drive unit received in the carrier nodule. 07-Feb-2007 -6 The tenperature
control nodule may be selectively operable to cause air to cause fresh air
fromoutside the carrier to flow across a disk drive unit receivéd-lich-200¢
carrier, or to cause a mxture of recirculated air and 5 fresh air from
outside the carrier to flow across a disg- drive unit received in the
carrier. Typically, causing air to recirculate across a disk drive unit

will cause the teifRekbipeea@lrkNeoflt Sk HddGe +QyUBLt sLPEL G Uti| heat
| oss fromthe carrier nmatches the power consunption o? the di sk drive unit.

Fresh air widReraidendld yayscania tenprtss firgshwaiichftom| owesidaarhd he
(et e gl 41 oyl BT S s o L Lepd 0, gopl ghe sk

drive unit. erw s€, “a heal éXchanger can

air. The ai rcddtmiwmeans teagabee apeisderk toFf Gadsecalst¥duser odnd ecircul at ed
air and fhgz? ég chilled air tq flow across the disk drive unit, allow ng
for internrediZi® CdipdrQuPESsStgehERY i HEF RJE1AN AECBPRRR FEkThe

tenperat ure £ORLd YniOALL1FRY, SANPRL S8 -1e3L! ectivel y operabl e heater in
the air flow path to a disk drive unit received in the carrier nodule for

selectively heating air prior to said air flow ng across a disk drive 25

unit received in LLj er e,.Jhis .all.ons.the _tenperature of the
di sk drive unit t qégﬁépgegag?g#g %%gwg%ﬂ€§§¥%ﬁ3%égau?8ﬁ$€St%a. herwi se.
Preferably theiwonmddt iwdllideniiee thaprémesaauvrenvdl tie 30skedepsabl e hinge

pi votal |l y_ connecting the can&iﬁr gnfule and the tenperature control nodule
al ong onioedﬁgjiﬁé% e unti eat loss from the carrier matches the
power consumption of the disk drive unit. Fresh air will
normally be at a temperature, which is lower than the
- temperature of the disk drive unit and thus will tend to
cool the disk drive unit. Otherwise, a heat exchanger can
15 be used to provide chilled air. The air flow means can bé
operated to cause a mixture of recirculated air and fresh
oi chilled air to flow across the disk drive unit, allowing
for intermediate temperatures to be obtained and
maintained.
20
The temperature control module may éomprise é
selectively operable heater in the air flow path to a disk
drive unit received in the carrier module for selectively
heating air prior to said air flowing across a disk drive
25 unit received in the carrier module. This allows the
temperature of the disk drive unit to.be raised or to be

raised more.quickly'than otherwise.

Preferably the connection device comprises a manually
30 releasable hinge pivotally connecting the carrier module
and the temperature control module along one edge thereof,

and é lever latch for securing the carrier module to the



and a lever latch for securing the carrier nodule to the 07-Feb-2007 -7
tenperature control nodul e al ong an edge opposite the said one edge.

Al t hough ot her types of manual connect/rel ease 5 connectors are p8%dichi2807a
manual release hinge allows the <carrier and tenperature control nodules to
be connected together and separated w thout the need for tools. The hinge
function all ows enbodinents to be created in which faces of the nodul es are

not 1n cont aendil: Jize! LBREOL1 SHER IO LRMCER eaﬁgnsﬁaagf{@téw sapae modul es

can then be tually pivoted unt the fdces co 0 cont act

facilitates @@neslgei.ons to be nmade between them The use of a | ever Iatch
enabl es enbodi nents to be created in which the nodules are only capabl e of
bei ng | ocked together when 15 in correct alignnment. The tension of the

cl osed | ever | athpuoti dekeresypéenst mantiathcongestyheléases of the

nmodul es tggether The use of a Iﬁver | atch_al so provjdes a _nmechanica
advant age® f GiPTdREHYG 25§ePREFIPHE, R dlAwel d8lPA§SaREBEDI §llqR the

particul arl yodyqr o %wdnaehpara&ﬁéeaéﬂﬁm m%aumegt%sbafcé&ﬁea?é/ ce into
cooperative engagenent. In disassenbling the nodules, it Is an advantage to

provi de a.cxﬁﬂgeﬂﬂegdamdr§épa®aﬂééewgﬁﬁﬁﬂﬁIt@eeheedrfoaltoQBscoﬁﬁuztO{s i f
possi bl e da e | a referred_enb dlnent e | ever
% ¥ tg? Ri 491854 IJHIP?&JBE sengag| nﬁr%ﬁﬁ‘% ?’r"gfle

| at ch further OVI cont ¥ bly, the
manual | y relfasablof hihagmodadea pra ndO pordon@actaatethpt Bthe @Prddchn and a

hook nenb the i,n portion beln secyred to_and supported substantially
paral | ol 1 B0 PeoRPRERAFFOBS O GOUAPd ERB Chen be

mutually pivoted until the faces come into contact, which
facilitates connections to be made between them. The use
of a lever latch enables embodiments to be creadted in which
the modules are only capable of being locked together when

15 in correct alignment. The tension of the closed lever
latch provides resilience, which urges the faces of the
modules together. The use of a lever latch also provides a
mechanical advantage for drawing together the modules
during assembly, and particularly for drawing the

20 electrical connectors of the device into cooperative

engagement.

In disassembling the modules, it is an advantage to
provide a controlled force to disengage the electrical
25 connectors, if possible damage is to be avoided. In the
-preferred embodiment, the lever latch further provides this

controlled disengaging force.

Preferably, the manually releasable hinge has a pin

30 portion, a receptaéle portion and a hook member, the pin
portion‘being secured to and supported substantially
parallel to and spaced from a wall of one of said the

carrier module and temperature control module, the



carrier nodul e and tenperature control nodule, the 07-Feb-2007 - -8
receptacle portion being fornmed on the other of the carrier nodule and the
tenperature control nodule, the receptacle portion being construdiZeReRpeh7
arranged to engage said pin portion, the receptacle portion having a curved
wal | for 5 abutnment by the pin portion gnd the receptacle formation

defining an opening such that the pin portion nay be brought into

engagerent. wekothen gupkeds delie ol thendheneitacl &Rar (40T athe gpent no

and the hook I ng con and ar ranged to €n & Earrier
nmodul e 10 amdduﬂae andthattlerqamttunml contlubg m@dmm,alt“hé he=qeptacpertion in

engagenent with,the curved rece acgle portion. The particul ar
structure aPPE&°R REHGE ?%nvw%rqéifé} apg GRFRAg %(&OW FYage made Pin

sel f-al i gnmpBEt@bn} hehs Woe SBSIE &% po%doﬂhhs{hﬁ@t@ é@fr&éd t,algs gegnnecti on of
the carrier nodule to the tenperature control nodule. Preferably, the

carrier rbd@PEtmgngoR¥t Ehetkih HRFUErarngnted ¥%ﬂ%ﬁtﬂﬂk&nﬁnnmﬂb¢onecelve
| | disk
ol o g, auled i, vis L bl

si mul t aneousl y rive rgxﬁisk drive
units to bebacoghipintedengademerst certhaithevolitvmed vAasl]t VX Zheor nore di sk

drive units _are_subj ected to the condi'tion nbodlnents of the
i nvention u§|eﬁ:8p§ © RAFFHR Woada:l p?HFggEn%‘B‘ﬁeg‘?ﬁép Gof&nce of di sk

drive uni t%e&ﬁ?b@oﬁgﬁ,’@aé‘@éidmﬂch a@l@r@@qt B8 engé &%t@e&eﬁ@ Yholi€e MoUNt i NQ
device has air Tlow passages for dividing air f?ow from the output port of

the temder &0gr EDRoRERBETABYES éqfﬁ?rroépﬁipﬂééﬁl bn retalqethd piglural di sk
drive uni tS go2egb¥en! BnbhGedid Y Burved wall of the

receptacle portion.

The particular structure allows a hinge to be made
15 which provides accurate self-alignment of the two'modules,
and which thus facilitates connection ¢f the carrier module

to the temperature control module,

Preferably, the carrier module is constructed and '

20 arranged to simultaneously receive plural disk drive units

The ability to use the carrier module simultaneously
for two or more disk drive units allows more disk drive
units to be accommodated within a certain volume. Aé two:

25 or more disk drive units are subjected to the same
.conditions in embodiments of the invention using such
carrier modules, this enables the performance of disk drive

units to be compared with one another.

30 Advantageously the mounting device has air flow
passages for dividing air flow from the output port of the
temperature control module for application to each of

plural disk drive units received in the carrier module.



07- Feb- 2007 -9 Advant ageously again the nounting device has air flow
passages for conmbining the air flow fromeach of plural disk drive units
received in the carrier nodule to provide 5 said outlet fromthe d&rlFabez007
nodul e. Preferably the passages are arranged to divide the air flow such
that it flows in the sane direction aregnd each disk drive unit. 10

Enbodi nents of the invention that have such passages allow for precisely
the sane tenperature conditions to be applied to each disk drive. 15
Preferably the nmounting device has a baffle that provides said air flow
passages, the bdidvantRggiongla pUpsR the dwurdinggdeviteabeasoair ofleni ng for
recei vi ng 'ggﬁgg j L £ f rature contro ule, and a
second sigée]a%a ngrkgjlru?}é) 6%2#9%@5@%&5&%%@% arrt %eﬁé‘ﬁg%f 20 pl ural
di sk drive didk simiaeeiundd si wetkévedr in ethemudiirdert hedubaf Ebephaidyy a
deflectigg structyre c&pstr%gted angd arQ@B_ed to divide the incomng air

fl ow bet et b P TIRUAFCTEER FRFFEeTMAWL®5 preferably again, the second
side of the baffle has plural further openings for receiving air fromthe
disk drive units and the first side of the baffle has at | east one opening
- for passing sai Fxafermbdy the BRSRagRs araumnrenged 4ot dipédattire aiont r ol

dule. 30 Y 4 s 8 lda ot sald baffle, . said
openi ngs artt S TRy Kperrigs et e Aves I8 REReaberar 10

disk drive unit.

10
Embodiments of the invention that have such passages
allow for precisely the same temperature conditions to be
applied to each disk drive. ' '
15 . Preferably the mounting device has a baffle that

provides said air flow passages, the baffle having a first.
side having at least one opening for receiving an incoming
air flow ffom the temperature control module, and a second
side having plural openings for supplying air to each of

20 plural disk drive units received in the carrier module, the
baffle having aldeflection structure constructed and
arranged to divide the incoming air flow between said

plural disk drive units.

25 Preferably again, the second side cf the baffle has -
plural further openings for receiving air from the disk
drive units and the first side of the baffle has at least
one opening for passing said air from the disk drive units
to a temperature control module. '

30

Advantageously, at said second side of said baffle,

said openings and said further openings are interleaved,



whereby each of the plural disk drive units has a simlar flow of air.
Advant ageously the tenperature control nodule has an 5 electrica
connection device, the carrier nodule has a first electrical confgetebr200Gr
engaging a disk drive unit received in the carrier nodule, and the carrier
nmodul e has a second el ectrical connectpj. arranged to engage the electrical
connection device of the tenperature control 10 nodul e when the tenperature

I ' I her, . mbodi
whr o plralGFERY 1 Thi v miRRS Sefhim AR RIB.ABimt Refhe carrier

nodul e, prefesabbd§ aild. the tenperature control nDduIe has an el ectrica
connection device, and the carrier nodule has plural first electrical
connectors for engagi ng respective disk drive units received in the carrier

nmodul e and a secmiehot £6ddU L) theORBABE PiL B mdlom%ﬁﬂﬁgehﬁgeaﬂ ectrical
connection 20 device of the tenperature control nodule when t tenperature

control fAodalechrtcahecymadidonndgyieear the featiedd modygéehbas here

different t 0 I ﬂﬁﬂl 2 for a different
type of dlSéPgEFVégéﬁﬁ%i gRggﬁﬁﬁoglﬁ?ereﬁI 6% %;% Eray Pve™hit has a
differentl yre¢9ﬂ~ﬁ¢@dz®0lth:& danndleedmetatef i oed tenmeetriiet dedile, hapreferably
the tenperature control nodule has ap electrical . connectlon devi ce, each

type of carﬁlE?cﬂ%%Lﬁ%ﬁ?ﬁﬁ99¥¥m9°PQ§ﬁEEFl%EF???%Q tQ &8gR%EaF " onnect or and

di sposed and) ee@Rf LI &shic1angRgeveashofli ske MdmR ithireOkogrEg8PECE i Ve
type received in the carrier nodule, and a secon el ectrical connector

arr anged 0t omedydgevher Wecionparatorerepnbool medule and the carrier
module are fastened together.

In embodiments where plural disk drive units may be

simultaneously received in the carrier moﬁule, preferably

15 the temperature control module has an electrical connection
device, and the carrier module has plural first electrical
connectors for engaging respective disk drive units
received in the carrier module and a second electrical
connector arranged to engage the electrical connection

20 device of the temperature control module when the
temperature control module and the carrier module are

fastened together.

Where different types of carrier modules are provided,

25 each for a different type of disk drive unit, and each
different type of disk drive unit has a differently
configured or located electrical connection device,
preferably the temperature control module has an electrical
connection device, each type of carrier module has a

.30 respective first electrical connector and disposed and
configured to engage each disk drive unit of a respective
type received in the carrier module, and a second

electrical connector arranged to engage the electrical



connection device of the tenperature control nodul e when the tenperature
control nodule and any of said types of carrier nodule are secured
together. 5 Each of the apparatus described above may conprise a (Eoftysid-er
for independent control of the tenperature control nodul es associated wth
the disk drive unit carrier nodules. 10 According to a second aspect of the
present invention, there is provided d%eleasable fastener for fastening
together first and second nenbers, the fastener conprising a pin-portion

f or nmount i ngowmrect farr stewimeberk, ther bemptidiere pontirod fiodubeuwitémg on a
second menb nd a haqok menber 15 for. engagenent with a said first and
second menbgllr)? aifef{@erraé‘é‘l&ﬁt gngrﬁir PPCg'ﬁlebeafgrﬁg 3 etddtERES a‘?# anged to
engage sai gdapriePpaiddQr, areeseeaepliacdggryd.i on having a concave curved
wal | and defining an opening such that the pin portion may be brought into
engagenent with the curved wall 20 of the receptacle formation via the

openi ng, sand t heghiapk,r @@%bpggai:ﬁgldé‘ﬂﬁﬁﬂé&?ta%@v%nﬂa?;(%?@gfgséoaret ain the

pin portion engaged with the curved wall of the recep portion. 25
Pref er abl y, comierakramdareindepesdentt pentndle afodhe femperatsrander tension

when engage | i fir sec L. According to a third
npector i Hehr O BRles, dRbe 380 aa TRET T MR, RS R e BT st ng a
di sk drive modtlés a test device conprising a tenmperature control nodul e
and a carrier nodule constructed and arranged to support said disk drive

unit, wherein the carrier nmodule has an air 07-Feb-2007 -12 input port and
is arranged to did&stddlg tid @MskBBnal &spdtPiilof the present invention,

there is providéd a releasable fastener for fastening
together first and second members, the fastener.comprising
a pin portion for mounting on a first member, a receptacle
portion for mounting on a second member and a hook member
15 for engagement with a said first and second member, the
receptacle portion being constructed and arranged to engage
said pin portion, the receptacle portion having a concave
curved wall and defining an opening such that the pin
poftion may be brought into engagement with the curved wall
20 of the receptacle formation via the opening, and the hook
member being constructed and arranged to retain the pin
portion engaged with the curved wall of the receptacle

portion.

25 Preferably, the arrangement is such that the hook
member is under tension when engaged with a said first and

second member.-

According to a third aspect of the present invention,
30 there is provided a method of testing a disk drive unit in
a test device comprising a temperature control module and a
carrier module constructed and arranged to support said

disk drive unit, wherein the carrier module has an air



port over a said disk .drive unit received in the carrier nodule and the
tenperature control nodule conprises an air flow control device and has an
air output port, the nethod 5 conprising: releasably fastening th&7cEbeioe7
nodule to the tenperature control nodule, such that the air input port of
the carrier nodule is in register mﬁth~gpg air output port of the
tenperature control nodul e; disposing safd disk drive unit in said carrier
nodul e; and,, causin e.10 tenperature control podule to prqvide air from

th
said air  oSPBUE POFE Fodsh FEANIHhIC JOFECtoR torti T AXTerBERAL ur e of

sai d di sk dpbve gkt gdi sppsedidipn dheCanitekec8DlY 6id & Re @lrder
predeterni ned tenperature during operation of the disk drive unit. 15 The
‘nmet hod may &eAplesenghehetigmraraiome gontsglt nedule owpmirisdeas aor @4 the di sk

drive unit a ] . Lecl l.at e _dikect] r t di s r,ive unit,
or to causgﬁgﬁi#ﬁgaggér&%%&éfﬁ%gfg§&b§§§%%g é?¥?€%§%§35p3§¥35ﬁ%8gd20 t he
ai r that hasoppsiedngver réheaghlsly dastendinigt théar cughi & ehilexehanger to

flow across the disk drive unjt, or to cause a mxture of directly
eci roul at | HETRRFAEHECCRPTFERL ATy FIGH LBRbSSRT i WPt PRELUREL . 25

The nethod mhy eappiésenddelstap of rdgiderendeph | vhd ofir A phedrive
unit, controlling the flow of air across the di sk-drirve unit- to-cause air

to recircul &ether §SBPeRRIUER sFORIHole MPSIL e/ oflispr s esdibsliskir to flow
soross L1 S IREEnbia el SiaRuae, S Slafe i 2 o 0
enbodi nelft , tempetretpeeatonercbnodile madprevadd alwe fwoomisgidedw e each have
a respectiV%u %& 8Zigegézgg£d éféginput port to control the
temperature of said disk drive unit disposed in the carrier
module to be at a predetermined temperature dufing
operation ‘0of the disk drive unit.
15
The method méy comprise the step of controclling the
flow of air across the disk drive unit to cause air to
recirculate directly across the disk drive unit, or to
cause chilled air obtained by passing at least a portion of
20 the air that has passed over the disk drive unit through a
heat exchanger to flow across the disk drive unit, or to
cause a mixture of directly recirculating air and chilled

air to flow across the disk drive unit.

25 The method may compfise the step of, independently for
each disk drive unit, controlling the flow of air across
the disk drive unit to cause air to recirculate across the
disk drive unit, or to cause fresh air to flow across the
disk drive unit, or to cause a mixture of recirculated air

30 and fresh air to flow across the disk drive unit.

In an advantageous embodiment, the temperature control

module and the carrier module each have a respective part




of an manual rel ease hinge and the step of releasably fastening conprises
engagi ng the two parts of a said hinge, nutually pivotally noving the
carrier nodule and the tenperature control nodule until they abutO%he-2007
another and 5 securing the carrier nodule to the tenperature control nodul e
via a lever latch. In a preferred enbodj;sent, the carrier nodul e has

| ocati ons constructed and arranged to sinmultaneously 10 receive plural disk

drive units, IS i S o] i.ses dispaosing,at least two disk
drive units ?%naqlr é’%g‘élctli Celsade %?’Q%%i%ﬂ# &% isgﬁg’. °id6§?ff‘%@% ly the nethod
conprises difagiengmaj rcofdpawsetSehyagindeimutivet paktshert gnpei@tumyesont rol
nodul e and appl yi.ng g part _of said divided gir flow.to each of plural disk
drive units ?@M@H"N"%ﬁg]‘é’a@w@g njﬁb%lc'@,r_r&ﬁéf megHBENARG ERR air flow from
each of the gingle e %@h&%o&omo@ﬁpé“ﬂ?ciSla'tfﬂl_eQ/thgi: 6138%},{;@1&9%@

Ing the

modul e. 20 Preferably the dividing step conprises divi arr flow
such that i tS§3wHg Fheheagaierdnedete div dheuempeashude skomtiak unit. 25 In

a preferredIﬁﬁnﬂg @q@tapgggﬁge%%ggvconprises provi ding plural types of

carrier nodule, "'each ty e being suitable for a respective one of
plural different types of disk drive unit. 30 in sone enbodi nents the

t enperat ure contﬁg{ nodul e haﬁ %ﬁ glectri | connection-:device, the-carrier
modul e has a fi aePé@FFFE& EBRA kW%ﬂt@ EGThErePRIRs? RERaging a
di sk drive unddatiefi Ceaskruchedcandi &frdffld o a80fudtOdebebr£007 - 14
second el ectrical connector arranged to engage the

receive plural disk drive units, and the disposing step

comprises disposing at least two disk drive units in

respective ones of said locations.

Advantageously the method comprises dividing air flow
15 from the outlet of the temperature control module and
applying a part of said divided air flow to each of plural
disk drive units received in the carrier module, and
combining the air flow from each of the disk drive units to
provide said outlet from the carrier module.
20
Preferabiy the dividing step comprises dividing the
air flow such that it flows in the same direction around

each disk drive unit.

25 In a preferred embodiment, the method comprises
providing plural types of carrier module, each type of
module being suitable for a respective one of plural

different types of disk drive unit.

30 In some embodiments the temperature control module has
an electrical connection device, the carrier module has a
first electrical connector secured thereto for engaging a

disk drive unit received in the carrier module, and a



el ectri cal

devi ce of

preferred enmbodi nents each of said diffggent types
an electrical connection device 10 which is at |east one of differently
iffe . figur (o] ' onnecti.on devi ces of
ot hers of S§F§b§épéfgé¢¥ﬁ$§£ %ﬁﬁﬁé%%O&'ﬁg%gg%éé(%ﬂ 5 %ﬁ%ﬁwgheControl nodul e
has an el ecklicabicahneshnedt davidesriceach thypeemfercanideeicomdulie has a
el ectrical 15 connector secured thereto for engaging the

di sposed or

respective
el ectrical

connection device of the tenperature control nodule when the
tenperature control nodule and the carrier nodule are secured together, and
said step of disposing 5 conprises connecting the electrical connd®@thiebs2007

the disk drive unit to said first electrical connector. In

YpPEsS O Ve uni e tenper
o
m'eéﬁﬁn%c‘f‘il%ﬁa RS LERAT AT e SPREEDL A & Wil FhedCSRTAFT ve

of disk drive unit has

unit

recei ved i nmbhQ16ahfé escHRERY & 0cttthed, SBAQNEh I @| AGY IgFaly1GRRRGREOr arranged

to engage t

he el ectrical connection device of the tenperature cControl

nodul e when CPBPERees chpRERE AT ddhet cdechbigrl canhadidagadevdcenolul e are

secured t 00¢hRehs 53N 8oL dufd €0 Pl ROTLD 0 FOIRI AES cpoaReling the

el ectri cal
el ectri cal

of the déVi

15

20

25

30

connection device of the rive uni 0 sai

connector. 25 Enbodi nents of the present invention will now be

descri bed by way_of ex le.with reeference to fhe , accaonpanying drawi ngs, in
whi ch: Figure 1 g %’ﬁeg%%%em@éfi §8chi ?ﬁld:r?h_é%ﬁﬂn@ %gﬁe‘ﬁf a
nmounti ng deyircaibRr a1 ¢k Sln g i Wi lebtaCEQT daiiGR ctWiddh qne caspect of the

present invention, 07-Feb-2007 -15 Fiqure 2 is a perspective view of a part
whichf ig ghr beast \@nh Qfadisipsaptby dispadest iay; Figure 3 is a

perSpeCtiVedﬁ%@gkgﬁtiyecgﬁﬁfﬁﬁfgd”fa electrical connection devices of

others of said types of disk drive units, the temperature
control module has an electrical connectidn device, each |
type of carrier module has a respective first electrical
conhector secured thereto for engaging the electrical
connection device of the corresponding type of disk drive
unit received in the carrier module, and a second
electrical connector arranged to engage the electrical
connection device of the temperature control module when
the temperature control module and the carrier module are -
secured together, énd said step of disposing comprises
connecting the electrical connection device of the disk

drive unit to said first electrical connector.

Embodiments of the present invention will now be
described by way of example with reference to the

accompanying drawings, in which:

Figure 1 is an exploded perspective view of an example
of a mounting device for a disk drive unit in accordance

with one aspect of the present invention;



5 control nodul e of the device of Figure 1 with covers and parts renoved
for clarity; Figure 4 is a viewsimlar to that of Figure 3 showng the
connection of a heat exchanger for cooling purposes; 10 Figure 5 i87-&eb-2007
perspective view of the carrier nodule of the device of Figure 1; Figure 6
is a perspective view of an exanpl e of 15 interface unit of the device
of Figure 1 shown fromone side, beiﬁ&"he side abutting the tenperature

control nodule; Figure 7 is a perspective view of the interface unit 20 of
Figure 6 shown fHEHEN& dtthér PSEERSChETRg 4tk ofi dePRst ofetBevileigiehe di sk

drive unitsgg @ﬂ#{{fe 8,1 Srid e War@WaYeMbedY Oford A Jterface unit of  Figure 7

showi ng the air ow passages; 25 Figure 9a shows tRé air flow fromthe
interface unit fromthe tenperature control nodul e side; Figure 9b shows
the air flow fromthe interfa nit. .30 fromt carrier dul e si de;
07- Feb- 2007 - l(fslbmjﬁ"brtﬁ e3nl1§ ias%grggﬁ%}:%ﬂe vi e é:’ffqt%ﬁ’? F@FPBSFggEF% control
nodul e 0f Feguitoll duwlien® ft RepBvoes téPIFRfure MBRYEh cHekeasgndi nge; 5
Figure 11 is a partial view of the carrier nodule of Figure 1 showi ng the
recept acl e PAFtT oiPvah&GFafddrityel ease hinge; Figure 12 is a partial view
of the tenperature control 10 nodule of Figure 1 showing the tension strap
portion of the nmanual release hinge; and, T e s e '

' Figure 4 is a view similar to that of Figqure 3 showing

the connection of a heat exchanger for cooling purposes;
10
Figure 5 is a rear perspective view of the carrier

module of the device of Figure 1;

Figure 6 is a perspective view of an example of an
15 interface unit of the device of Figure 1 shown from one
side, being the side abutting the temperature control

module;

Figure 7 - is a perspective view of the interface unit
20 of Figure 6 shown from the other side, being the side for

receiving the disk drive units;

Figure 8 is a cut-away view of the interface unit of
Figure 7 showing the air flow passages;
23
| Figure 9a shows the air flow from the interface unit

from the temperature control module side;

Figure 9b shows the air flow from the interface unit

30 from the carrier module side;



Figure 13 is a partial view of the tenperature control nodule and carrier
nodul e of Figure 1 showi ng an assenbled 15 manual rel ease hinge. Referring
to Figure 1, a nounting device 1 for a disk drive unit has a fir é7-LIiebdDe 2
secured to a second nodule 3, the two nodul es 2,3 being secured end-to-end.
The 20 nodules 2,3 are each of box-likggonstruction and generally of
rectangul ar section. The first nodule is a tenperature control nodule 2 and

the second is a I uLe ex k drive units
102, 202 (see Fi g%?gredfeg)log‘al%r iLde ré%} s‘kié&'ru \h/}'le%&nl £eR %’68%@32 PR The 25

carrier noduldnl® teds Fguaier 1i apaviporithd 30.n peetkEbguné 5)manwal he end t hat
engages the H_qg t.ure control nodule 2, and includes walls 138-145 (see
Figure 8) o7 1 H&gﬁfle defining air flow passages for directing air
fromthe input port 130 over the disk drive units 102,202 di sposed within
30 the carrier nodule. The tenperature control module 2 includes an air
control device, F¥MGRIilAg lenat Rpstdshnpiay £ &het FRrudar modul®Sf see Figure

3) and nod | e h put port 9.
The i 1 07 Fab007 ol e Bort e SRR g PaorasonrafeEha wall o0

t hat abuts re¥massadringe:nodul e 3. The carrier nodule also has a generally
rectangul ar end wall 28, best seen in Figure 5, the arrangenment being that
the end walls 28,90 sealingly 5 abut one another when the nodules 2,3 are

secured toget hereiguRef a@er iisgat paFt gl eview tdfem@rrpemgwaeuﬁ@nécwdrdmdul e 2
al so hai an air |nlet port 111. The carrier nodule 3 has an air outlet port
131a- 1318 ( Qfr Figpre e shavery (the fensignogtrap ESIE?Q@I%de%%S bei ng

al i gned mhq§hﬁdgargg§gé§% h3hgesegyied together.

Figure 13 is a partial view of the temperature control
module and carrier module of Figure 1 showing an assembled

15 manual release hinge.

Refefring to Figure 1, a mounting device 1 for a disk

drive unit has a first module 2 secured to a second module
3, the two modules 2,3 being secured end-to-end. The

20 modules 2,3 are each of box-like construction and generally
of rectangular section. The first module is a temperature
control module 2 and the second is a carrier module 3 for,
in this example, two disk drive units 102,202 (see Figure
2) carried in disk drive unit supports 203,204. The

25 carrier module 3 has an air input port 130 (see Figure 5}
in the end that engages the temperature control module 2,
and includes walls 138-145 (see Figure 8) forming a baffle
defining air flow passages for directing air from the input
port 130 over the disk drive units 102,202 disposed within

30 the carrier module. The temperature control module 2
includes an air contrel device, including in this example a
centrifugal fan 105 (see Figure 3) and mode controller 260

(see Figure 3), and has an air output port 9. The air



A connection device secures the nodul es together in a releasable fashion,
so that the air input port 130 is 15 aligned with the air output port 9. The
connection device of this enbodi nent includes a pair of manual r&7€=be€007
hi nges 6a, 6b, a pair of tension straps 170 and a pair of lever [latches 7.
It is desirable to have fastenings thatigenable rapid connection and

di sconnection of the two nodules 2,3, 20 preferably w thout the need for

t ool s, and t i gn._deyi odi I desi derata
to be Q%}%gﬁ ﬁ%g%a uré %ﬁén ro ecttghﬁgfgpha loff) %%#Ogggﬁg which -
has forms re:d:eptacrh:éepombamm 36- TI'hﬁ calnelaarmadiule ed]easelah; rges 6a, 6b (see
Figure 11). The t Egerat

% ontr g %g gba so_ has p03|ng side walls
15 that at IPRECA-I-EWEFCFFOAT iﬁnqq s h %ﬁbdﬂ?ﬁbﬁt goiMEE 77,78 for
the lever | ahehasringbhehbepeitth ROAY ehe ehdtiiel B des, 3 waldiand? 5,0f the
tenperature control nodule 2, and above the engagenent poi nts 7¥

wal | s 15 hareuk eser agatbar wWern it F@dpéeén%b¥e3%€r%ﬁﬁnﬁﬁﬁtﬂ@gekhegs of
material to be wused. 07-Feb-2007 -18 The carrier nodule 3 has a top wall
104, which at its rear has pin portions 150-2 (see Figure 10) of the
manual |y rel eas@dfhrmjrg ﬁa.Fiﬂurami,cmhatéemperaﬁmmenndnmn&ﬂtmoﬁhéeS

receptacle parts in the to 103 of nperature rol nmodul e 2.
The Lo vl 12 4Ro0PaEnanCArF | BHLStoRiE 310r < EERGUtetH, Ttiiend BRS: he
tension straps alZ'OOWBﬂ.éE gbtovi 31d-1kage (@Eet hegeps ries oy fragpenature
control nodul es 2, The manual |y rel eased hinges 6a, 6b enable rel easable

10 fast eHff nGngk OPﬁéeFeﬁfﬁéPaim% R‘i‘ﬁﬁs’r Seingdal toved grhere thaymadedesodul e 3,
final secunéyg %Ech?%dt%ﬂggﬁhéﬂ.v'a t he

A connection device secures the modules together in a

releasable fashion, so that the air input port 130 is

15 aligned with the air output port 9, The connection device
of this embodiment includes a pair of manuai release hinges
6a, 6b, a pair of tension straps 170 and a'pair of lever
latches 7. It is desirable to have fastenings that enable
rapid connection and disconnection of the two modules 2,3,

20 preferably without the need for tools, and the connection
device of this embodiment allows these desiderata to be

met.

The temperature control module 2 has a top wall 103

25 Wthh has forms receptacle portions 16-7 of the manual
release hinges 6a, 6b (see Figure 11). The temperature
control module 2 alsc has opposing sidé walls 15 that at
their lower front portions define engagement points 77,78
for the lever latches 7. At the end portions of the side

30 walls 15 of the temperature control module 2, and above the
engagement points 77, 78, the walls 15 have a corrugated
portion 19 to enable a reduced thickness of material to be

used.




| ever latches 7 at the lower parts of the sides of the two nodules 2,3. The
final securing is under tension of the tension straps, which thereby
prevents vibrations to be 15 prevented. It would of course be posdl7sied-2@)7
provi de instead other connection devices, for exanple aligning pins
projecting fromone of the nodules and_ggting holes or 20 recesses in the
other, and a clip or latch for maintaining the desired sealing connection.
As will be further described |ater herein, the tenperature control nodule 2
controls the tenperature of 25 the disk drive units 102,202 to be at a

pr edet er mi ned t effper atureedunddigleoFehatsi antop whkl ditk, ditiied wmi tss 102, 202.

eration of_ the,disk.drive unit 2 02 includes operation during testin
g? the di sk *§FFvE3AnPEE Pﬁfﬁﬁoﬁﬁéﬁﬁﬁﬁ iEEQAF%Q%T%d“Hbegéé@q WaPP@éi% 5, an )

interface unifle8scHORMhGEstée, rafr asalbuntetpereafdifls MM 3nksS provided
at the rear of the carrier npdule 3. The_ interface unit 8 07-FeB-2007 -19
all ows for EFSEPEREAR RRFReCH? o dtRe¥Alind03 cpheihn Urampegentrel nodul e 2

and the dislodri-ue HOLhESe 192, 202 tHReyahht ¢ | t | so_has.the walls
138- 145 that del;i ne tﬁe ea?r passag swfaor cgzrllgﬁ%t#% caa% St e Hl?hg
t enper at ur e 15 eogeget hpdome énhdand tthe tenfhoesstfaphe T sdhidhi welowits
102, 202, as-will be Later described herein. The carrier nodul-e--3-has- _
mechani cal &P¢RES 2?5{:5‘? THeE 9 GRE %ﬁfngﬁréﬁﬁr%ecc?l%ﬁ%é‘@q il Poartwo_ di sk
drive units Tht0ndAda20? teldesddIfmged bR 068 eh Y ekk fdmie carrier
nmodul e 3. The disk drive units 102,202 will typically be a
' 10 fastening of the temperature control modulé 2 to the

' carrier module 3, final securing of the two being via the

lever latches 7 at the lower parts of the sides of the two

modules 2,3. The final securing is under tension of the

tension straps, which thereby prevents vibrations to be

15 prevented.

It would of course be possible to provide instead
other connection devices, for example aligning pins
projecting from one of the modules and mating holes or

20 recesses in the other, and a clip or latch for maintaining

‘the desired sealing connection.

As will be further described later herein, the
temperature control module 2 controls the temperature of
25 the disk drive units 102,202 to be at a predetermined
temperature during operatioﬁ of the disk drive units
102,202, Operation of the disk drive unit 102, 202
includes operation during testing of the disk drive units
102, 202.
30
As will also be seen in Figure 5, an interface unit 8
forming'the rear wall of the carrier module 3 is provided

at the rear of the carrier module 3. The interfaqe unit 8




conpl ete unit having one or nore rotatable magnetic disks on which data can
be stored, one or nore read/wite heads nounted on one or nore read/ wite
arns, at |east one motor 15 for noving the armor arms, and appr opir-Feh-2007
internal electrical connections. In the described enbodi nrent used for
testing, the nechanical latches 4,5 argqigperable by a nechanical handling
device for loading disk drive units 10%,202 for testing and -unl oadi ng di sk

drive units 0 2 , 1 est o} i t he di rive units
102, 202 i nat&%éwgcg?]r:i %Jr‘g\@rr%glu%agl é%?]gle-lgteagfks%%%w%% g{hgeu&een?esr% fe disk
drive unitscb2ra02madeldi 3 postdloneiakodeive henbtderq2, 80P .ar €hengaged bot h

mechanically and_ electrjically w.th e interf jt .8 w .openi ngs of
the int erf&é‘éeﬁﬁFFep’leWd ity rhafs1 g&‘ieob’@ﬁ? h@g%jlsj‘{;g dhiafe C{?%ltn? the2, 202.
In this enbadirnBBksagks FbPVedridudtiie a3anBesRise B aloud-Aagh of the two
disk drive units 102,202. To that end the interface unit has an upper edge

108 over :hicentapl medehg 2 Aarthahpperiscgs aboths dik whpere dindkes drive
it 102 . of air f 07- Feb- 2007
B0 e ondt 2 A0 P ek HTGERTEH A MGk el Ul 20 OR 0TS

-20 the | ower $durféace rive unit 202. There are al so
three central slots 121-3, of which one 121 forns a return for air fromthe

| onwer surface 110, of the, uppe i drive unit 1 The other two:.slots
1957105 a0 8 i SpBoEnCH A Myt it 4nd Berhatral1aiares dr L2t TS pr ovi de
flow over tiFeciRPahisHN Easebed 0 1nfaddie thovklodi Blfo @dweininid 12Q2s Referring

to Figure 3, the tenperature control nodule 10 2 is, as has previously been
descri bell d0ger8RakPyLBokDseTiR Sifife OFr eipved af et t iy Wt igdct i on,  and

has a module 3. The disk drive units 102,202 will typically be a
complete unit having one or more rotatable magnetic disks
on which data can be stored, one or more read/write heads
mounted on oné or more read/write arms, at least one motor

15 for moving the arm or arms, and appropriate internal
electrical connections. In the described embodiment used
for testing, the mechanical latches 4,5 are operable by a
mechanical handling device for loading disk drive units
102,202 for testing and unloading disk drive units 102,202

20 when tested. |

The location of the disk drive units 102, 202 in the

carrier module 3 is best seen in Figqure 2.

25 The diék drive units 102,202 aﬁe disposed one above
the other, and are engaged both mechanicélly and
electrically with the interface unit 8 with openings of the
iﬁterface unit providing air flow over the disk drive units
102,202. In this embodiment, air flow is in the same sense

30 around each of the two disk drive units 102,202. To that
end the interface unit has an upper edge 108 over which air
flows to the upper side 109 of the upper disk drive unit

102 and a lower recessed edge 120 for return of air from



generally rectangular end wall 90. The wall 90 defines a generally central
slot-like air inlet 111 fromthe interface unit 8 of an attached carrier
modul e 3, and in 15 conbination with the top wall 103, defines an0Zikeba®f¥ et
9 to such an interface unit 8. Below the slot-like air intake 111 is a
recess 91, which houses electrical connggtors 113." The el ectrical
connectors 113 are sockets and serve to carry signals froma base unit (not

mount ed. andt o o B GE RS 102000 o e <aedr e Gr bt e 3
connect ed t cTheéwe temperlsoutbreenteot rabdiillacs3.12ThE, basehmahtomylz"mcl ude a
support frai “DQ¥ fo% seve%al tenp gratég %Q}roi dul ei together W th
cool i ng devi ted® HESTUEE, LRHnALF o5 Fhd- TP EnBUEERSS 4P PRI, the

tenper at ur e gdy ofi SEd@e2uhas 202ai rTHd QUHRENELE! sU8¥ECE, [ dnel udes a
centrifugal fan 105 that rotates about a wvertical axis in the ori entation

shown in PhedbFRAGay$ide bYnsirg QP@ePQ%ﬁW\Fﬂeyfbésﬁogépblé210tMSe ot her

t ypes of fa A SUGH Bs a I e

pr esent enbodr ment, the g?r@rf Fg\% c%ﬁ&fggfufﬁ\%%cgogl (ségnpflﬁc ﬁ‘ﬂ%% Cglsr‘h)de
control | er XOiwhiurtitr 808es the air flow differently according to the test
conditions required. The 07-Feb-2007 -21 node controller here al-lews-for
air to be sinply recirculated with no added or renoved heat, to be

recircul ated wit lreaddedngeab @igheebs, con eién@a)érd't‘d@éSb@ﬂti@I Qe 1 cool i ng
device, in the manner described in our 5 patent application WO A-01/41148.

In the ptBsentisemoditPeRreViREshpdeeed assinided, saagpaeradlpdrdn the form
of an upstangj g 3eMctGdkCWia &ﬂ&&tﬂ%@ﬁé@%&hew%ﬁé ngboyt a vertical

axis by a notor 268, also as describ
generally rectangular end wall 90. The wall 90 defines a

generally central slot-like air inlet 111 from the
interface unit 8 of an attached carrier module 3, and in
15 combination with the top wall 103, defines an air outlet ¢

"to such an interface unit 8. Below the slot-like air

i

intake 111 is a recess 91, which houses electrical
connectors 113. The electrical connectors 113 are sockets
and serve to carry signals from a base unit (not shown)to
20 which the rear face of the temperature cohtrol module 2 is
mounted, and disk drive units 102,202 mounted to a carrier
module 3 connected to the temperature control module 3. The
base unit may include a support framework for several
temperature control modules, together with cooling devices,
25 power supplies and test computers. Internally, the
temperature.control module 2 has an air flow control device
that includes a centrifugal fan 105 that rotates about a
vertical axis in the orientation shown in the drawings. It
would alternatively be possible to use other types of fan,
30 such as an axiél fan or indeed a compressor. In the
present embodiment, the air flow control device also
includes a mode controller 260 which routes the air flow

differently according to the test conditions required. The



our co-pending patent application WO A-01/41148. However, 10 ot her devices
such as bl end doors, or valves could be used instead. Al though not shown,
the tenperature control nmodule 2 of the currently described enbo@7Fehiz00¥n
whi ch the 15 nmounting device is used to test disk drive units 102, 202,

I ncl udes a processing device operated q; an enbedded processor-to run
prograns that provide testing routines Hd regimes for disk drive units

102,202 in the assoq&g@ d arriei nodul e 3., Thi s _arrangenment enabl es
comuni cat i gIPH0 W& X REFA Prodes &g tRePRnaivPYYal di sk drive

units 102, 20Zedix A aréah wieasnbhaade@w € henReadgdatf theyemain processor
were directly controlling the disk drive wunits 102, 202. 25 The centri fugal

fan 105 is coftiigvd@tric Mithaadgdedeheat poiticcbParohbedi hy dbvesdich directs
the air fl i 4y , ' .port, 9 of th
ot at ur o Eiody 0 coBl nglagpPol 1A M RaRhbr b BUL 1B iE Rnl e of the

tenperature contro he alr i

fan 105, at paenfertppdichtits WOowsr0b/4El4B0 add the Hpassd@b has a generally
‘tangential air outlet 12 at _its upper. side and directed towards the air
out put port %ﬁboéénﬁﬁéfe%hfodeT1§°$§??ﬁ%ﬁﬁxﬁ§daaéﬁggiet%éof%% IR 1T ¢ he
function of d¢hizm wigdtahaihgt semdescribied: hanei oilK- E8R-RBO0T: vorddy TWO
portions of a side wall 15 of the tenperature control nodul e 2are absent

t owar ds t he 3RHt 6 VERdicednpEi-at Y e dsHiqIol268pdal ec2as odpsonikisd tiwo

adj acent 5 openigs, 654G barkhe shof 3l 15 at i fhon the fan
105. The side wall f%%ﬁaé ?Qshogtéﬁng%%%f¥ﬁ§R %881Eg?%%%h t%e Sﬁgﬂings
16, 17 t haf icthdir estvidegesachl by blemdrdiorsof otrheateesi esuld timwarsadsi t he fan

105. .instead.

- Although not shown, the temperature control module 2

of the currently described embodiment, in which the

15 mounting device is used to test disk drive units 102,202,
includes a processing device operated as an embedded
processor to run programs that provide testing routines and
regimes for disk drive units 102,202 in the associated
carrier module 3. This arrangement enables communication

20 between a main processor and the individual disk'drive
units‘102,202 to be much less than would be needed if the
main processor were directly controlling the disk drive
units 102,202.

25 The centrifugal fan 105 is contained within a
_generally circular housing 10 which directs the air flow
exiting the fan 105 towards an air output port 9 of the

temperature control module 3. The air inlet 111 is to the
inlet side of the fan 103, at the centre of its lower side

30 and the fan 105 has a generally tangential air outlet 12 at
its upper side and directed towards the air output port 9.
A heater coil 112 is disposed across the fan outlet; the

function of this will be later described herein.



10 As schematically shown in Figure 4, the heat exchanger 18 is fixed to
the tenperature control nodule 2 over the openings 16,17 in the side wall
15 so that air exiting the tenperature control nodule 2 through tomFéy-DuG7
opening 16 passes through the heat exchanger 18, where the air is 15

cool ed, and back into the tenperature cojdrol nodule 2 via the rear opening
17. Referring to Figure 5, the carrier nodule 3 has the interface unit 8 at
its rear, the interface unit 8 together 20 with the upper wall 104 defining
a slot-shaped opening 130 into the interface unit 8 for air froman

associ ated tenpenas Wertciory of sodibe BalTreeyeney akpergehaagul ar
apertures 13la-131c forming an air outlet are disposed across the centre
line of the FRRFIMRINOHHL] rehenABSLRECTOER AT tthe I®ads afothene up with the

stot L1 of fefSEpanaldinG! mekuTRdyl & phiwlud kel lljhgehecal | ed
extracts air. e apertures 13la-131c conprise a central aperture 131la,
whi ch as 5w ppebingfeskdibedin dther shdeevalbohdudt & giasimlibchnkas tipassed over

the top disk i uni 02, .,.and -t S| 30..apertures _131bh, 131c, which as
will be |at eFQées@?i be%lelh%rdeel r&&%ﬁgacbggi? ﬁthogiec ﬁ"féﬁp§§§ &OBVié t he | ower
di sk drive petwe@d2Zhdhgparanigsall 6aper thae 1B1H devtdspesedadny and about a
vertical axis of metry of the carrier nodule 07-Feb-2007 ~-23-3;--and the
si de apert ur @8W33ay Q%l%l%rcé%l?ﬁoéeﬁoﬁ?r‘%%é:hesé@ 1%l as the central
aperture 131la, but to each side of it. 5 As best seen in Figures 1,2 and 5,
each lever latch 7 has a |lever nenber 71 pivotally secured via a pivot 72
to the H8wer reshs egferedticged lyashren hodidaurd: 4ThdHeehiert mBobangdd can

rotate freel ygopsifS. DIV thee tlABekE¥Ele control module 2 over the

openings 16,17 in the side wall 15 so that air exiting the
temperature control module 2 through the front opening 16
passes through the heat exchanger 18, where the air is

15 cooled, and back into the teﬁperature control module 2 via

the rear opening 17.

Referring to Figure 5, the carrier module 3 has the

interface unit 8 at its rear, the interface unit 8 together

20 with the upper wall 104 defining a slot-shaped opening 130
into the interface unit 8 for air from an associated
temperature control module 3. Three generally rectangular
apertures 131a-131c forming an air outlet are disposed
across the centre line of the rear wall of the interface

25 unit 8 so as to line up with the slot 111 of a temperaturé
control module, which it will be recalled extracts air. The.
apertures 13la-131c comprise a central aperture 13la, which
as will be described later herein conducts air which has
passed over the top disk drive unit 102, and two side

30 apertures 131b, 131lc, which as will be later described
herein conduct air that has passed over the lower disk
drive unit 202. The central aperture 13la is disposed on

and about a vertical axis of symmetry of the carrier module



menber has an el ongate straight portion 73 which extends at 10 one end into
a curved portion 75 that contains a hole 106 for cooperation with the pivot
72 into a nose portion 74. The nose portion 74 is disposed in thel7plFdm00t
the straight portion 73 but transverse to the extent of the straight
portion 73. The straight portion 73 is _ggcentric 15 of the pivot 72. The
straight portion 73 extends fromthe pivot 72 by about five tines the

extent of t rti. 4 Ve, a hani_cal,, advantage ,in use. The

| ever nenber”’ 9§&€5%%EF%%%%aéffﬁﬁgggé%ﬁ%? ggagnafﬁedf%ﬂg?e%r%%ﬂjgﬂge-of t he
t enper at ur e szom rlelveivdel eh2. cdhersbokeirtitehasia, 2Bututyedayldida?
extendi ng to a .Jownward-facing notch 78 for receiving the nose portion 74.
Referring now to*Figure 6, the interface unit 8 is an assenbly of first and
second printed circuit boards 28, 29 25 spaced apart by a structure 138

whi ch has the walls 138-145 that define air passages through the interface
unit. Rel 2asabl e A8 besiti aencdRnBEyiese Hetdvaed Bheeéch stewad lasmdorid print ed

circuit boar 8, j i : ket _arrange 30 di sposed
betmeen-cor#%%b%h&ﬁ%%rg Sggggoy%?pf¥é¥%¥%¥?%%05%?82§%3T%épﬁ%%gEQ%J¥%e 31

proj ects frahd Hevesermad edygeudf tivarah39eantotiitepsugrhevigw32 i s secured
to the first printed circui oard . \Were it is _desirable.to operate or
test di fferé‘h%tt{efpgg &andf:?sliag?i %/Jée%uéy b 1360P1ve5474ni ThRat#We%quiring a

di fferent typefr $0G0REG RLbALEE: StFLifHt BRatdont e WeecRledtierdd Yg and
socket arrangenent_ - 30 enabl es easy interchange between the different types

of secohl piictdd dmteuid cHERPE, PRFG\ANI TRy thaghcoppeing 2iheksl W6 th
CoTPaL) L D SRR 5R IO LSS R0l kLo Sotelnon e
The nose portion 74 is disposed in the plane of the
straight portion 73 but transverse to the extent of the
straight portion 73. The straight portion 73 is eccentric
15 of the pivot 72. The straight portion 73 extends from the
pivot 72 by about five times the extent of the nose portion
74, to give a mechanical advantage in use. The lever member
71 cooperates with a socket 76 on the lower front edge of
the temperature control module 2. The socket 76 has a
20 curved wall 77 extending to a downward-facing notch 78 for

receiving the nose portion 74.

Referring now to Figure 6, the interface unit 8 is an
assembly of first and second printed circuit boards 28, 29
25 spaced apart by a structure 138 which has the walls 138-145 |
that define alr passages through the interface unit.
Releasable electrical connection between the first and
second printed circuit boards 28, 29 is made via a plug and
socket arrangement 30 disposed between corresponding edges
30 of the boards 28, 29. The plug device 31 projects from the
second circuit board 29 and the plug device 32 is secured
to the first printed circuit board 28. Where it is

desirable to 6perate or test different types of disk drive



130, and al so has electrical connection devices 132 to allow electrical
signals to be conveyed to and fromdisk drive units engaged with the second
printed circuit board 10 29. The connection devices 132 in the deddriehet07
enbodi mrent are plug-type devices that connect to the counterpart sockets
113 of the tenperature control nodule 3s4Referring to Figure 7, the front
face of the second 15 printed circuit board 29 defines the openings 108,

120-3 descrip \”%ﬁﬁﬂ' ; i B W qg% t Ei_gur.e second
printed circuifgﬁgﬁgh aigggagsa%ﬁgéerggt-i%hp%oggggg Sp%%q;g§351 one
above t he othkrsuiftorbasinett thealsecofintlnt imhigpfaricheodkek drryegemérnts 102, 202.

First 136 ang. 20 cond 137 .pairs,of s ort pins are_di sposed approximately
| evel with tﬁ% %%%%E S i A §rf:8?ng%p %Er‘ﬁ tlhﬁ’e%a%§ﬁre Fi J(r-‘ép‘?r'gi‘?%.
Referring noyedendrigiimt ol dit@udtr bohid AlpieiilEngl 38 ch2ypansk st scdd @

general ly _rectangular franme having two o posin%qshort side walls 140, 141
and two oppoétiy ¢tEmRptikles #1Ka feviges 13 Thee flsgtcpsdntadl cinapiy s

slightly inset b fle_ W 1, .S S form the
first air de??v%é%ﬂggiEggtg%ggﬁu%gghggﬂg:¥§§%%ﬁ§4§8¥%nPFegg g%iga6 for
splitting intd npdiiglsonthest wd.epirisal ammatitiect edvapear 389 amd one

downwardly. A brid iece. 144 crosses the fra bout .one-third of the way
down t he siA%Bﬂ%J e%&ﬁi@ﬁ&lglﬁﬁgiﬁrfﬁa%?Fﬁ?ﬁﬁfyf 4%8i9P8e r?ﬂed¥$%ne

07- Feb- 2007 dr2%e iumictd WhgpdiedS wi8h thPesfeduid pghinewdh cwbieht absaids fl ows
formardlﬁginto t he paper as ,shown, and a | ower part through which air flows

out of tRE paper HE FIRSCHRS FePéFepati? Padhe deskaibadderpedinenf wal |
145 to direci & he pardyy devikesakhatebdfdad WownwardineBypLhe knife edge

146 once
sockets 113 of the temperature control module 3.

Referring to Figure 7, the front face of the second
15 printed circuit board 29 defines the openings 108, 120-3
- described previously herein with respect to Figure 2. The
second printed clrcuit board 29 also has two electrical
sockets 134, 135, one above the other, for electrical
connection of the disk drive units 102,202. First 136 and
20 second 137 pairs of support pins are dispésed approximately
level with the sockets 134, 135 for supporting the disk

drive units.

Referring now to Figure 8, the structural member 138

25 consists of a generally rectangular frame having two
opposing short side walls 140,141 and two opposing 1ong
cross walls 142,143. The top cross wall 142 is slightly
inset from the top of the side walls 140,141, so as to form
the first air delivery passage 108. It has a leading

30 knife-edge 146 for splitting incoming air into two Parts,
one directed upwardly and one'downwardly. A bridge piece
144 crosses the frame about one-third of the way down the

side walls 140,141. The bridge piece 144 divides the frame



agai n downwardly and out of the second and third slots 122,123. The wall of
the bridge piece 144 is shaped so as evenly to distribute this air across
the slots 122, 123. 10 The bridge piece 144 has a central passage 074eb-2G07
directly connects the slot 120 with the centre aperture 13la. The bridge
portion 144 al so defines between itself_,zand the |l ower cross wall 143 a
chanber 149 which opens through the first printed circuit board 28 as outer

15 t . 131k, 131 d_ th inted, ci i.t board,
he otot 122 e pE By PRoTBPE A aTERRE A Bh s haE Mgfoue

apertures antbmeddyi dntdetkenbapgelr tas ginvemevendf & ovswesross: taMrdudant i cal
disk drive ynits. 20 Ihe flows are nore clearlﬁ seen in Figure 9a and 9b.
In these fi o B Loy St ABTY %e?h%ﬁRﬂPQErP§es AVE- | sThe gfeesh@@dt150, and

that to the Hawer Wisslpdyl verubetid®la11ThQsr ghu pper di sk
drive unit is 25 refergnced 152, 2%% f%on1the’%o§£¥é%?g&ﬁ%r Jébgﬁ$t 153.

Ref er ri ng® agdien aix Feddeetedstevewardly owshei khifheedgw 146 ol i ve units

102,202 in X icalhy, .dLf e dis rjv it will 30
require onegﬁgﬁ%btE%gkggpéﬁé?gﬁtgéﬁeégfﬁ%gﬁéggéﬁe?g 134+ §5¥ﬂ§ﬁﬁ di ff erent
air flow paskapd3.ThithecanlbeoActheverd dye peetbel4¢hisgimgpddessagond
printed circuit board al gone, or 07-Feb-2007 -26 by also changing the
structural Y f§8d&ﬁgrﬁhﬁteaE%h%i%&QN§Q&&FFIEheTﬁ%ﬂ?%gﬂg%wfia§-Figure 10,

as has previously been 5 nentioned, the top wall 104 of the carrier nodule

3 is generally planar, and has formations which formthe pin
10 The bridge piece 144 has a central passage 147 that

directly connects the slot 120 with the centre aperture
131a. The bridge portion 144 also defines between itself
and the lower cross wall.l43 a chamber 149 which opens
through the first printed circuit board 28 as outer

15 apertures 131b, 131c and, through the second printed
cir;uit board, as the slot 121, The shape of the bridge
portion 144 and of the various apertures and walls is
determined to give even flows across two identical disk
drive units.

20 |

The flows are more clearly seen in Figure %a and 9b.

In theée figures, flow to the upper disk drive unit is
referenced 150, and that to the lower disk drive unit 151.
The return flow from the upper disk drive unit is

25 referenced 152, and from the lower disk drive unit 153.
Referring again to Figure 2 shows the flows with the two

disk drive units 102,202 in place.

Typically, different types of disk drive unit will
30 require one or both of different electrical sockets 134,135
and different air flow passages. This can be achieved by

either changing the second printed circuit board alone, or



portions 150-2 of manually rel eased hinges 6a, 6b. Two side wall portions
150, 151 stand up fromthe top wall 104 and project out fromthe edge of the
top wall 104 to define 10 a channel therebetween. The channel has @7-Bets2007
wal | 152 between the side wall portions 150,151 which rises fromthe top
wal | 104 and has a distal portion which,.s parallel to and raised fromthe
top wall 104. The distal end of the gé wal | 152 extends into a pin

portion 153,, whase 15 fogloms u ar - éllndrlcal contour. The pin
portion 15Phds-SP G g%aa.ﬁ 3 ﬁRF%FEHr qepbetnd8nend theparallel to the

pl ane of - theaggubﬂgﬂeb 134r1and raised with respect to that plane. The
distal ends of the side wall portions 150,151 extend via wai st regions 154
into the pin portion 20 153, whose axial length is substantially the

spaci ng bet ween Hﬁgn%igkngglhg %?Q%&§%_ ng W@lsFFég gegﬁ 54 are thinner

t han the base wal ness "and %ﬁbularly
further aBoummhtﬂunqm,ntpertbpnw&BB 1@ﬂtdﬁathendare@eanﬁoﬁﬁléh$ fd n portion

153 than in the central 8 qn the pr oxi end of the base wall 152,
there is a Y6t* Pﬁapﬁéft ) MB?? EQHFALIORS| § FhsgPFmoﬁh?ﬁP%qua t ensi on

strap 170. Redefidrrg 15@wat Qthnﬂhlﬁﬁllel,rél'%%s%@cﬁﬁlhgélsGGQOrEbonsrwcf’o 160- 7 of
the manual |y rel easable hinges will now be described.- “The -edge-regi-on. 163

of the top vilde 1@d loporkdonsekplr B bretaishpolfrapduhe Rohasalall0d 160, 161
(0251 a0c, FITIALRY By il LA L0 SISOt Lod R, il
control kBdud ectiangslc thewrebespead. t dThdehaosielli hasoh bhee wall s15250, 151 of
the pin POriion 453 o0 thaccantlcr maule s b, 1399,R18:°P2S8d B e
top wall 104 and has a distal portion which is parallel to
and raised from the top wall 104. The distal end of the
base wall 152 extends into a pin portion 153, whose wall
15 follows a circular-cylindrical contour. The pin portion
153 has a longitudinél axis at least substantially parallel
to the plane of the top wall 104, and raised with respect
to that plane. The distal ends of the side wall portions
150,151 extend via walst regions 154 into the pin portion
20 153, whose axial length is substantially the spacing
between the side walls 150,151, The waist regions 154 are
thinner than the base wall thickness and thus the pin wall
extends angularly further around the pin portion 133 in the
end regions of the pin portion 153 than in the central
25 region. At the proximal end of the base wall 152, there is
a slot 155 in the top wall 104 to allow insertion of the

tension strap 170.

Referring now to Figure 11, the receptacle portions
30 160-7 of the manually releasable hinges will now be
described. The edge region 163 of the top wall 103 of the
temperature control module 2 has walls 160,161 that stand
perpendicularly up from the plane of the wali 103. The



5 spacing of the walls 150, 151. The top wall 103 forns a recess 164 in the
edge. The recess 164 has a width for receiving the pin portion 153, and a
surface 165 which has a first convex curved portion 166 extendi ng7-Fbe2@07
circular concave portion 167. The convex curved portion is for 10 |eading a
pin portion 153 into engagenent with the-circular concave portion 167 and
extends froma start point at around half the thickness of the wall 103 to

an end point,__Jjnset.further fromthe edge bel ow, the top surface of the
top wal l 103waniylsa(raloet9ﬁgé&ngrtehilpdp? AN atq%%gk%égster_[‘ge’fﬁguﬁrcul ar concave
portion 167 exitenrds roduhet [2e waddhpoontesdnnd absttant bakliyidflotlegiees to the

surface of the top wall -103, so as to provi a pivot for the pin portion
155, The el S SB00 261 S GH8 BOTCRREL. Dok B ShacSaBFIEhATIAI ar

concave portjon, 167 af stﬁa%eﬁe‘b?' s8bst A SRR 0k am@0atiBEniedd 4 to

define housing notches which sérve to prevent the pin portion from
di sengagi Ag $pamanheicitheumwald lscdhbal@l porticokopsrallnded feomstthe edge 163

and beyond the l.s- 160, 1 a hs _far ' e top wal

103 for rece??/':l:ér,l%]‘ ]t%ﬁlqu‘m}%%f egagénglﬂgér?e%%s% m Ih%lsgg‘r QESLEIJIQ%%]\E\B a tension
strap 170 engagedriny tthe pEinotorbhonflihe dmap anvallr£2@4 065t hieickariiaser nodul e
3. The 30 tensjon strap 170 is of plastics materigl, and consjsts of a thin
st rai ght barap%&qﬁﬁn?QPﬁ%xéfWéﬁﬁgnQogFl%Pf%éhneﬁﬁﬁﬂdlpﬁt6n5°f?r%%r¢ﬂﬁﬂ5'portion

172 ‘_Nhi ch engsgesyd 'iaotx*’celo'inl th?ﬂ%heW&;ﬁ:beux@@é 9Erﬁ:'ﬂ6nb% P&ft i on of t_he
tension strap 07-Feb-2007 -28 extends into a second hook ﬁortlon 173, which

is more l8hatprdinad migedadrdent AE3finke engfgsPenti vadth72he Thbrcekaond hook
portion 173 EggEEQé'HékfiéHiﬂgy 00 4e0PRI5 T Yrom a start point at
around half the thickness‘of the wall 103 to an end point
inset further from the edge and below the top surface of
the top wall 103 by around one third the wall thickness.
15 The circular concave portion 167 extends from the end point
by substantially 180 degrees to the surface of the top wall
103, so as to provide a pivot for the pin portion 153. The
walls 160, 161 extend somewhat over the sides of the
éircular'concave portion 167 at the level of the surface of
20 the wall 104 to define housing notches which serve to
prevent the pin portion from disengaging from the circular

concave portion 167.

Insét from the edge 163 and beyond the walls 160, 161
25 an aperture 168 is formed in the top wall 103 for receiving

the end of a tension strap 170.

'Figure 12 shows a tension strap 170 engaged in the
slot 155 of the top wall 104 of the carrier module 3. The
30 tension strap 170 is of plastics material, and consists of
| a thin straight bar portion 171 extending at a first end
into a first hook portion 172 which engages in the slot

155. The other end of the bar portion of the tension strap



with the edge of the aperture 168 during rotation of the 5 carrier nodule 3
as will be further described below The strap 170 has a wdth for passing
between the upstanding walls 150, 151 of the carrier nodule 3 andgthe 3@b§s
160, 161 of the tenperature control nodule 3. 10 In the enbodi nent, tRe

| ength of the pin portion 153 is such as to provide a sliding fit between
the sides of the recess 164 and the ter<®sdn strap width is such as to
provide a sliding fit between the walls 150,151 and 160, 161. This ensures
that the car r$Eren§5ddngo3aafacesdt eplerkatiionc éidr ovhhoiul e mozg e

self-aligned.Sﬂg%ﬁqﬁf§gﬁhﬁgggﬁe£§ggegﬁgLgfig%oggggl §€g%§|; ?grve E3du|es 2,3

the tenperature Contro I'S supporte u ically with
the air outputequact h@okngoatiof017hl etmaroriintdla Gatppind pertduhdrtarty ecept acl e

portions 160- 167 of the manually-releasall inges 6a, CGb towards the
oper at or . Ther(]:tg"r rt?l T eﬁ@&uf’g gh? saﬁ’%urreedqﬁgr Buagngeggtqlthlorp i%e Gt h t he
axis of thg teimakat wogugensr ok WDIUI ke Furdhbir! dbherphed Rosidpns }20- 4 of

t he manual | y-rel easabl e 25 hi nges 6a, 6b qngage with the hinge receptacle
portions 16CRtraPTH OcBpsi ar bl £0B papsimanbprveerdtioviepstsandieg oper at or

until the tengian SEpapsszi7Qre | | 3 ; \e..carrier
nodule 3 is p%?h?%d éﬂaésérgﬁm?ﬁ%gg%%$§?23%€%3?|3t %&Fg?%ﬁﬁ¥%$%?%§énbers 71

are di sposed Ml of tthe tespsraiuemgampingpli motdhéendt ches 78. At this point
the operator turns the latch | ever nenbers about their pivots 07-Feb-2007
-29 72 to pull the two nodules 2,3 together. Once this is done the straight

parts 73 vb the | averheacabdispeosed wd Nighgtheoreonel e wdrihd qanri er
nodul e 3. The, assepbly of the two .
is such as to provide a sliding fit between the sides of
the recess 164‘and the tension strap width is Such as to
provide a sliding fit between the walls 150,151 and 160,
161. This ensures that the carrier module 3 and

15 temperature control module 2 are self-aligned.

To assemble the temperature control and carrier
modules 2,3 the temperature control module 2 is supported
substantially vertically with the air output port 9 and air

20 inlet port 111 facing up and the receptacle portions 160-
167 of the manually-releasable hinges 6a, 6b towards the
operator. The carrier meodule 3 ls lowered more or less in

- line with the axis of the temperature control module 2
until the pin portions 150-4 of the manually-releasable

25 hingeé 6a, 6b engage with the hinge receptacle portions
-160-7.

The carrier module 3 is then pivoted towards the
operator until the tension straps 170 engage their slots
30 168. Next the carrier module 3 is rotated away fxrom the
operator until the latch lever members 71 are disposed with
the noses 74 engaging in the notches 78. At this point the

operator turns the latch lever members about their pivots



nmodules 2,3 is then secured to a base unit and extends 5 substantially

hori zontal ly. Figure 13 shows the hinge and tension straps in the connected
state. During this assenbly process, the electrical connections b&t-Heen007
pl ugs 132 and sockets 113 10 are made, and due to the nmethod of connection,
substantially no side forces are exertq%gqn the plugs or sockets. Once the
assenbly is conpleted, . the air inlet 11 and outlet 9 of the tenperature

control nod 2 and .t apertures |3la-131c and slot 130, of the carrier
modul e 3 15ujéfet°aﬁ“ eg‘%ien%gﬁgi“g?%iewa%%" gtﬁ@%ﬁSFhebPC?hEhh%lﬂrs Bnd  the
inlet and outhetstfailgie tRIREr ABULE ElpNtIalerB0dukbed2spanddt e Itrar ound
the apertures 131la-131c and slot 130 of. the carrier nodule 3 are urged

toget her by PHECIRRS &f she CRETLBASTOMLE apdhe76sarmblrieof cbhe 1% ches 7 to
t 20 | f -air.. i b 2,3 i
preven RS %25 AR 60BRecy | §%@%€ﬂa&b§?g§g§@%§£s I s

easily made and rel ease but once in the fastene nodul es are
secur ed t bgetwesrtanitirld yhihglridegtasdlyof rigidity. 25 To mutually separate
the two nodules 2,3, the assenbly is renoved fromthe base unit and the
operator then rotates the straight parts 73 of the | ever |atches,

count ercl ockwi se BEisRen 3 BhbwgutRe lhidde Sid dedbiopast sags inme out of the
envel ope of the carrjer nodule 3, and noses 30 74 are urged agai nst the

rear wal l ofC?WRFQFﬁFEﬁ@§tﬁ8,PPGlgngP%ﬁe?%ﬁﬁ?bﬁﬂbpﬁﬁﬂﬂﬁés. i s techni que
al I ows a Coé‘ié&&fi%ls%@fn%b‘t@ﬁnfs%éﬁéééh ggu%eaéédaHSE ggeneweutgm modul es

whi | e the hinge connection remains nade. - Feb- 2007 I'n operation of

t he suppéft aewimssle,orandesiviengo the mefihdd difi wenneictsonre typically operated

wth a ranges&gstantially no side forces are exerted on the plugs or

sockets. Once the assembly is completed, the air inlet 111
and outlet 9 of the temperature control module 2 and the
apertures 13la-131c and slot 130 of the carrier module 3

15 are aligned in register with one another. The wall around

the inlet and outlet of the temperature control module 2
and the wall around the apertures 13la-131c and slot 130 of
the carrier module 3 are urged together by the action of
the tension straps 170 and the lever latcheé 7 to prevent

20 leakagerof air. The connection between the two modules 2,3
is easily made and released, but once in the fastened
state, the modules are secured together with a high degree.

of rigidity.

25 To mutually sepérate the two modules 2,3, the assembly
is removed from the base unit and the operator then rotates
the straight parts 73 of the lever latches,
counterclockwise as seen in Figure 1. The straight parts 73’
move out of the énvelope of the carrier module 3, and noses

30 74 are urged against the rear wall of the notches 78, to
separate the two modules. This technique allows a
controlled separation force to be exerted between the two

modules while the hinge connection remains made.



different voltage levels, and at a range of different 5 tenperatures while
nmonitoring drive performance. For sone tests, the dissipation of the drive
unit or units provides the heat needed, and for these tests the dl7rFebrHW7i s
simply recircul ated. Were higher tenperatures are needed, the air at the
out put of the tenperature control noduleg2 is 10 heated by activating the
heater coil 112. Where it is desired to operate at sub-anbi ent tenperatures
or tenperatures below that achieved by direct recirculation, the air is
fed through the cooling heat exchanger 18. 15 in the descri bed enbodi nent,

t he enbedded prodéss@eragion @éstheweirepipldevéeadiirrobeatinre, yikd d t he

di fferent vﬁglggﬁil V%lxﬁ’tsagg EE%W{?@F%B%&%%E@W%%&: erature regines

whi | e noni toring performnmance. rogram H¥%aded in froma
mai n processdiffeaethtt helenigeddede?d, prrotessar riahegp b€edsffersgport only

faults and exceptions. ce atest run is conpleted on disk drive units
102, 202 ag dﬁ?ﬁﬁﬁ?ﬂ%nﬁﬁhgﬁ%ﬁeewPP%E?§1?%éﬁﬂﬂgﬂg@FﬁQEmﬁﬁF?s 5o, 298 from t he
carrier nodulesid,anthd eRdsipaWidhi ¥& #HY thriveD vheZ, 39_2u£9£s_tﬁ5+ﬂ9es

Enbodi ments of the present invention have been described w parti cul ar
ref erence t cdchehdraptamsiesed,i pndsEpat BieseHdaaker thiet aiicl Elbe dppsibalat ed t hat

30 variatio ' i fi4 catd : desct i bed
Wthin the oosamtahed o uans HESP AR SH08 B ReESedn TR 1. A
mount i ng devaie #orthree oeitpiutgod thektenpemstumea cdutirnl hedtlag? b t he di sk
drive uni urin nuf acture, t nount i ng devi conprising; a carrier
modul e cghsgh?ﬁﬁéh;g%uféiﬁﬁﬁﬁdgﬁ FgerQEék%REQﬁfi &jgt of8ergi sk H¥ive unit,
the carrier goshis hyiderdkedt sEPUMPRIL tdi@eratures or

temperatures below that achieved by direct recirculation,

the air is fed through the cooling heat exchanger 18.

15 ~ In the described embodiment, the embedded processor
provides power supply conditioning to yield the different
veltage levels, and provides control of the temperature
regimes while monitoring performance. To do this, program
data are loaded in from a main processor, and the embedded

20 processor then needs to report only faults and exceptions.

Once a test run is completed on disk drive units
102,202 an automatic handler extracts the disk drive units
102,202 from the carrier module 3 and loads new drive units
25 102,202 for testing.

Embodiments of the present invention have been
described with particular reference to the examples
iliustrated. However, it will be appreciated that

30 variations and modifications may be made to the examples

described within the scope of the present invention.



carrier nodule being arranged to direct air fromthe air input port over a
disk drive unit received in the carrier nodule; a tenperature control nodul e
conprising an air flow control device, ,the tenperature control ndtfufeb-2007
having an air output port; and, a conné%tion device for rel easably fastening
the carrier nodule to the tenperature control nmodule with the air input
port of the carrier nodule in regist%&A%ﬁ%rlthe air output port of the
tenperature control nodule, wherein the tenperature control nodule is
arranged ta pHowiide akhibe £SAIARLGIHEPULARE tirf 08 GOt R hBTdNE ng
tenperature of a said disk drive unit received in the carrier nodulée to be
at a pr &detbeniihgd driE@RpERAE VT ldgr AR BYETEE oAhef nelE idigs Redi e uni t
during tegting;0f. the disk drive unit. 2. A mounting device according to
Claim1, erein the carrier nodule has an air outlet port and the
tenperature control nodule has an air inlet port, the arrangenment being
such t hat cebhetet heodmorneechsorictdevhae fasteps tbhereesiientmdyte 4 t he
tenperatyre control nodule the air qutlet port of the carrier nodule is in

regi st e R VG Rt heGi TR ISt MBERtE JIEERE ERnpeT dtYE BBAE r dtiSrodul e.

3. A nouatir-ng- dewiee 86¢a5 diNglRdCkai dl it Migket fod Ned eNREl AbW §orgoNnt r ol
nodul e has a fan and is arranged to recirculate air fromthe air outlet

port of Whe tat¥tredrigguielt radsdvailr iputipucapsier oflodHe: t enperat ure
control nodule. 07-Feb-2007 -32 4. A nounting device according to any

precedi ng, ¢l ai 5 i he .connecti on device_ c rises_a nual |y
rel easab ggﬁ %%%lﬁfvgggpfafé%ﬁﬁggtfﬁm %%ﬁ?n'aﬁpi%%rﬁgLJfgongﬁalt e e
t enper attieet eopd r=olurgdduheral ongiuerehedye; eh the ceafud eorimdahe, and t he
tenperature control nodule and a I|ever latch for securing the carrier

modul e to the 10 tenperature control nodul e al ong an edge of the carrier
a connection device for releasably fastening the carrier module to

the temperature control module with the air input port of the carrier
module in register with the air output port of the temperature

contrel module,

wherein the temperature contrel module is arranged to provide air to
said air input port for contrelling the temperature of a said disk
drive unit received in the carrier medule to be at a predetermined
temperature during coperation of the disk drive unit during testing of

the disk drive unit.

2. A mounting device according to Claim 1, wherein the carrier module
has an air outlet port and the temperature control module has an air
inlet port, the arrangement being such that when the connection
device fastens the carrier module to the temperature control module
the air ocutlet port of the carrier module is in register width with

the air inlet port of the temperature control module.

3. A mounting device according to Claim 2, wherein the temperature
control module has a fan and is arranged to recirculate air from the
air outlet port of the carrier wodule to the air output port of the

temperature control module.



modul e and tenperature control nodul'e opposite the said one edge. 5. A
nmounti ng devi ce according to Caim4, wherein the 15 nmanually rel easable
hinge has a pin portion, a receptacle portion and a hook nmenber, QREepRo07
portion being secured to and supported substantially parallel to and spaced
froma wall of one of said the carrier dul e and tenperature control
nmodul e, the receptacle portion being forned on the 20 other of the carrier
nodul e and the tenperature control nodule, the receptacle portion being
constructed and arranged to engage said pin portion, the receptacle portion
having a curved wall for abutnent by the pin portion and the receptacle
formati on defining an opening such that the 25 pin portion nay be brought

i nt o engagenent mﬁth the curved wall of the receptacle portion via the

openi ng, and the 5n€§%%qée Eaé“%c%8?83 gc{ n&g@rra dcﬁo .engage the

carrier nDduIe an% erature con A&™pi n portion
i n engagerfentvhare in t tiee cewvest twiadr deﬁrlt:hecor&@rismm atiridlant i on.

07- Feb- 2007 nountin evi.ce according to any precedi ng_claim
wherein the Eaiﬁﬁﬁ?bﬁ%dﬁ%g? ﬁ%"&@tﬁﬁc?@ﬁr‘%ﬂﬁl% rtd??g&f%rdersﬂﬁﬁpﬂaneousl y
recei ve plurahgqdigk éémy@eré .contbolAnBRYNE | N, g Rgeto Caim
6, conprising air flow passages arranged to divi de alr f ron1the out put

port of the rampéeatmP@utdmn Ithﬁodﬁ@tﬂééfi@tua@mmiatqlomctdmleeanu ef pl ural
di sk drive upi 5§rrf%§eﬂe$o£rkééﬁ%ﬁﬁ%rEhgr ang dég‘ untlng devi ce

according to havi Fow a arra §H to conbi ne the
air flowliaofemperature control module along an edge of the carrier

module and temperature control module opposite the said one

edge.

3, A mounting device according to Claim 4, wherein the

15 manually releasable hinge has a pin portion, a receptacle
portion and a hook member; the pin portion being secured to
and supported substantially parallel to and spaced from a
wall of one of said the carrier module and temperature
control module, the receptacle portion being formed on the

20 other of the carrier module and the temperature control
module, the receptacle portion being constructed and
arranged to engage said pin portion, the receptacle portion
having a curved wall for abutment by the pin portion and
the receptacle formation defining an opening such that the

25 pin portion may be brought into engagement with the curved
wall of the receptacle portion via the opening, and the
hook member being constructed and arranged to engage the
carrier module and the temperature control module to retain
the pin portion in engagement with the curved wall of the

30 receptacle portion.



each of plural disk drive units received in the carrier nodule to provide a
single air flow fromthe carrier 15 nodule. 9. A nounting device according
to Clain17, wherein the passages are arranged to divide the air f(7eebsii
that air flows in the same direction around each disk drive unit. 20 10. A
nounting device according to any of Clains 7 to 9, conprising a baffle that
provides said air flow passages, the B e having a first side having at

| east one openlnga for receiving an inconmng air flow fromthe tenperature
25 control rnddul W%ﬂ?q%ngééﬁﬁacglﬂ%C%QVVHb%ﬁIGpalpéﬁéﬁﬁhgg C*%ﬁmsupplylng

air to each wfemliyf alhedicgl rdei-vRoUALE Sis TRERIAEHER gﬂa SapLhgLg nogul e, the
baffl e having a deflection structure constructed and arranged to divide the

i nconmi ng ai rs¥MBhdyeonsdy secgipeuphnral gld sk drdvenungts.30 11. A nounting
devi ce according to Cl aim 10, wherein the second side of the baffle has
plural further openings for receiving air fromthat has flowed over plural
di sk drive O7-Fela Mﬁt:m’n%dennbs aecerdiedy ite Cheimaeyi eempPsiey and the
first side o the baffl e has at eag& :thopen f or passing said air to

the tenper attt¥ FFRAFCSHGIEREIeS § ﬁﬂFnSlggv?EmeE@ecﬁ@ﬂP%ﬁ|ve units
accordi ng tgaoz.(ﬂ alfmchbh tehgeehiuab é&h@réle(ir%@@l%' ¢8rohpset daPald &, said

openi ngs and said further openings are interleaved, whereby each of the
plural disk eReveumligaasisksfFivarunity rsceized. inothe. C&tﬂn@mtlng devi ce
for disk driyeqlnits according to

10
8. A mounting device according to Claim 6 or 7, having
air flow passages arranged to combine the air flow from
each of plural disk drive units received in the carrier
module to provide a single air flow from the carrier

15 module.

9. A mounting device according to Claim 7, wherein the
passages are arranged to divide the air flow such that air
flows in the same direction around each disk drive unit.

20
10. A mounting device according to any of Claims 7 to 9,
comprising a baffle that provides said air flow passages,
the baffle having a first side having at least cne opening
for receiving an incoming air flow from the temperature

25 control module, and a second side having plural openings
for supplying air to each of plural disk drive units
received in the carrier module, the baffle having a
deflection structure constructed and arranged to divide the
incoming air flow between said plural disk drive units.

30
11. A mounting device according to Claim 10, wherein the
second side of the baffle has plural further openings for

receiving air from that has flowed over plural disk drive



any of Clains 1-5, wherein the tenperature control nodule has an electrical
connection device, the carrier nodule has a first electrical connector for
engagi ng a disk drive unit 15 received in the carrier nodul e, and GhEecb-2007
carrier nodul e has a second electrical connector arranged to engage the

el ectrical connection device of the tenperature control nodul e when the
tenperature control nodule and the carri®t~ nodul e are fastened toget her. 20

14. A mounting,device for disk drive units according to any of Clainms 1-12,
wherei n the BFBHPRrERIRE DY ShenGanréer Haedwke elaadd thealf iggfined e onf devi ce,

and the carrige Ddele ndwsPlussk bhestpshesd risalcanpectary Lot £59a0i ng

25 respective disk drive units received in the carrier a second
el ectri cal cbhﬁe%@%ﬂeQﬁﬁwﬁﬁyﬂpﬂtyoéngaggl@he el ectrical connection device of
the tenperature control nodule when the tenperature control nodule and the
carrier nodule are fastened together. 30 _9 07-Feb-2007 15. A method of
testing ab5di 3R. drA\mbunning|deW1tesEoﬁed££b oy iHiNg ackerpenat ee control
nodul e and a_carri.e H&}ule constru ted an arraqged to sup ort said disk

drive unit, Whet®int+ HETEN & ﬁﬂa | 8ecRd %l isaiGk bpdiieansaid
arranged to Qﬁéﬁi}ﬁ gflidnd rSuDd Rirdher bp@&in@@réré)\&@fte%lé@v@dd' gﬁfgéb e unit

received in the carrier nodule and the tenperature control npri ses
an air flow eepkrof threwnligadndisisdahvaiwnbia has postimithe fdoRodf
conprising: geleasably fastening the carrier nodule to the tenperature
control nDdu such that the air input port of the carrier nodule is in
register@th the air output port of the tenperature control nodul e;

di sposi ng sajd disk drive un rri nodul.e ; and, causing the
t enper ature ign d$1WﬂHﬂH¥?Q(#§&FS9l 8r % %%H%i%ﬁ%ts according to

any of Claims 1-5, wherein the temperature control module
has an electrical connection device, the carrier module has
a first electrical connector for engaging a disk drive unit

15 received in the carrier module, and the carrier module has
a second electrical connector arranged to engage the
electrical connection device of the temperature control
module when the temperature control module and the carrier
module are fastened together.

20
14. A mounting device for disk drive units according to
any of Claims 1-12, wherein the temperature control module
has an electrical connection device, and the carrier module
has plural first electrical connectors for engaging

25 respective disk drive units received in the carrier module
and a second electrical connector arranged to engage the
electrical connection device of the temperature control
module when the temperature control module and the carrier
module are fastened together.

30



i nput port to control the tenperature of said disk drive unit disposed in
the carrier nodule to be at a predeterm ned tenperature during operation of
the disk drive unit. 16. A nethod of testing a disk drive unit acddribng¥o
Claim15, conprising the step of controlling the flow of air across the
disk drive unit to cause air to recirculate directly across the disk drive
unit, onstorcatsecchifl tedtaig oktiakneti-by pasSinga afedte@st/iae pOsiddBingf the

air that has passed ovef tfe dj ﬁk dri,ve unit, thro(g h a heat exchanger to
1 ow acPosS R i EK CHRFTRL MM CofF o (HISESE HPRTLF E6F THFF et

recircukbatbigedido angpeht | sk @ikkt Or {+OWAE! 068etdith dineK cadriye riaitie 17. A
met hod of testing a disk drive unit according to Claim15 or 16, wherein
the t enp8Fatur®-cdmPHbl PAPAY dRd2FRendest rreflrpduld s da6R Raveir

respect i¥gupad -0l rMRNEA g relfase: fi nas rand Lhe- 18P 8k Lol BasaRlsyie
fasteni ng conpri ses engaging the two parts of the hinge, mutually pivotally
movi ng ehd ek riasregptiule er-rciempénbreramprésesornt raglr wdgul eonrdl t hey

abut on ; CUS] i t he.tenperature control
modul o Grarae |G PR BETRIL AR BRLE The BBOHLE Sl 5 Feet i ng & i ok
drive umeleastondifagteoiamyticf cGhraias daitle té, cwhereiperbhereatdntedolnodul e

has | ocati.ons constructed and arranged to sipultaneously recejve plural
di sk drim\‘?guﬁ%i tsél,czaﬁ thghe cﬂ%’p&??ﬁbg%‘f%tp O(Foﬁg%i%%rs“cﬁrsﬂ‘)égilﬁ‘@ Ht J1I’2ast t Wo

di sk driregiypés Seiith theSPEEtdmeuenpsrofosand tegadiange E9ntAolmatded of
testing a disk drive unit according to any of Clains 15 to 18, conprising
di vi di ngigPesFrowetror 8hel o éplgfll% e id eapetar uteslvdent r 8ndnodul e and
appl yi ngaasw%tu@ Sabdrdivided b foaNd RoeBEl Qe R 2k gag% Ari ve units
received in the carrier nodule, and conbining the air flow fromeach of the
di sk drilgpuurpery tocpnbovddebsaitdmpatrdatre odneebhe Eiak ideriveapduie. 20. A

nmet hod qf i N i driyv Lt according Lo im.19 wherei.n_the
ai vi i g gP S B T B AT AL Aol SRt Pt HRSLARAE
during operation of the disk drive unit.

16. A method of testing a disk drive unit according to Claim 15,
compriging the step of controlling the flow of air across the disk
drive unit to cause alr to recirculate directly across the disk drive
unit, or to cause chilled air obtained by passing at least a portion
of the air that has passed over the disk drive unit throucgh a heat
exchanger to flow across the disk drive unit, or to cause a mixture
of directly recirculating air and chilled air to flow across the disk

drive unit.

17. A method of testing a disk drive unit according to Claim 15 or
16, wherein the temperature control module and the carrier module
each have a respective part of a manual release hinge and the step of
releasably fastening comprises engaging the two parts of the hinge,
mutually pivotally moving the carrier module and the temperature
control medule until they abut one another and securing the carrier

module to the temperature control module via a lever latch.



it flows in the sane direction around each disk drive unit. 21. A nmethod of
testing a disk drive unit according to any of Clains 15 to 20, conprisin
providing plural types of carrier nodul each type of nodul e beiag$€b20 7

suitable for a respective one of plurarséaifferent types of disk drive unit.

22. A nmethod of testing a disk drive unit according to any of Clains 15 to

21, wher®s n & hethetipel atastangoat didk madukeuhns @arrcebealrtcalny e@naoggihon

devi ce, e carrier nodule has a, first ?Iectrical .connector secured.thereto
KL g

for eng di SR ST PR ECRiVER Pt MG PREr ST R 4nd ) second
el ectri catrGRRACEHOFimlItangedsl P rengagept itselack Beale conect zan deyvi ce of
the tenperature control nodul e when the tenperature control nodul e and the
carri er HodSeNgr 8EeR FEd S8 gRt FRASINAnat sHFPtisttep 8f =Hi $pota HgiEdnpti ses

connect i Agsdhe i vl gedd igalgacanneedd devi ce of the disk drive unit to said
first electrical connector. 37- 07-Feb-2007 23. A nethod of testing a disk

drive unit according to Claim22, wherein each of said different types of
di sk drive. inimkthad @h tesltéatr acdldslkc@meet it devioedinhi it dargy atf Ceakts one

f differently_ disposed or dif ol > t iy a o
o SLreIEnL Xy ognact.ar BhLieionly copllaH she .l grig) gl comect o

control tém@uheubhascaitlleabiital a1e0RRectiof dewreeoreaghdtyipadet sarrier
nodul e has a respective first electrical connector secured thereto for
engagi ngt e B8l BeERi talPliBAket PO deF BBLBT T4 1¢6Fr eR PO GRFTIEYpe of di sk

drive unjdqrecebygdedibi@gCanti £y mdyl eroAndid $2CeRd afliecisivealinits
connector arranged to engage the electrical connection device of the

t enper at tr oreyhte obaibdtd ehénomn Hdet eapeiat urasudentrol  nodul e and t he
carrier nodul e are secured together, and said step of disposing conprises

connect i t he ectrical connectjqgn device of the disk drive unit to said
first el %Tfﬁggghgﬁﬁﬁégng}ng a éléL d%lve unit according to élalm 19,
wherein the dividing step comprises dividing the air flow such that

it flows in the same direction around each disk drive unit.

21. A method of testing a digk drive unit according to any of Claims
15 to 20, comprising providing plural types of carrier module, each
type of module being suitable for & respective one of plural

different types of disk drive unit.

22. A method of testing a disk drive unit according to any of Claims
15 to 21, wherein the temperature control module has an electrical
connection device, the carrier module has a first electrical
connector secured thereto for engaging a disk drive unit received in
the carrier module, and a second electrical connector arranged to
engage the electrical connection device of the temperature control
module when the temperature control module and the carrier module are
secured together, and said step of disposing comprises connecting the
electrical comnection device of the disk drive unit to said first

electrical connector.



a1 07-Feb-2007
23. A method ¢f testing a disk drive unit according to Claim 22,
wherein each of sgaid different types of disk drive unit has an
electrical connection device which is at least cone of differently
disposed or differently configured to electrical connection devices
of othersgs of =aid types of disk drive units, the temperature control
module hag an electrical connecticn device, each type of carrier
module has a respective first electrical connector secured thereto
for engaging the electrical connecticn device of the corresponding
type of disk drive unit received in the carrier module, and a second
electrical connector arranged to engage the electrical connection
device of the temperature control module when the temperature control
module and the carrier module are secured together, and sald step of
digposing comprises connecting the electrical comnection device of

the disk drive unit to said first electrical connector.



