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WD 2005/ 024830 PCT/ GB2004/ 003812 1 MOUNTI NG FOR DI SK
DRI VE UNI T, RETAI NI NG DEVI CE AND METHOD OF LQOADI NG A

w®R@EHORIRBWE UNI T The present invention rel at eSPCTIGBR@®4/003812

aspect to a nounting for adisk drive 5 unit such as
di sk drive unit which has a data storage disk, a
nmovabl e di sk head and mai n body supporting the disk

and t he MEAMNTING FORSHEK DRIMNUNIT. RETAINING DEVICE
anot her asp L ni [ a nmethod o
| oadi ng a d ; ; M1 G ARl DRAVE 1INIT)
conventional disk drive unit the data storage disk is
usual ly mounted horizontally for rotation about a

vert i Tleé peesient invedtios refatestindneraspet®ion AN forP sk drive

Thg di sk hqe@g Whi chng‘a;é_bﬁe a read only head of a read

Uy 88 digkdrive uait 9s Aviata storage disk, amavablrigisk head
j j b t quer the disk to

81 il 800l bt i CAnd BUHIER! HketresbEnfesln Rtes

idi arlotivier aspectitd a ¥otaiving devieamanemiethodddoadiagd disk drive unit

fixed in a frame of other equipnent, it often occurs

iy8 MONtMAsk drive unit nust be nounted so as ,to be

easily renovable froma supporting frane. For exanple

in atester rack it is conventional to fit each disk

dri veinlacénvelitional disRarvkanitahé idata mké%ed*sﬂs Bs Y rfidunted

material, and for the carrier then to be slotted i'nto

horizandaltyelior refakion phout avertigghaxisaandisamounted in ermaiatdhassis

' ' ' r ably nounted in a .
o, The SRy, THicH Ry e emd R e trlc and wiitg head.
RANEVALIY efbured iohaht Yndifbody @f &id 8idk AR0E UnR, RBPMARMERt over
axis. In general in this spécification, where an
hedighk to desireditrarksir Altkough in sosnaleiscumdiadces thie disledrive unit
disk in a horizontal . e..lt is to 25 be appreciated
ke Rt oy TReadn adtdine §f aihef Salpetok ofien
HEUFS thitithe JRISHAVEODRE MUt Be YRSUritEd So Rs38 Befisily removable
rotation about a horizontal axis, or indeed In °ofher
tromfa gupmntingéram@r Eonpxample intectester packbit &ncorvieotional to fit

U ORI S

BSEdrABr HeRtH bel 18184 SRt She tester rack. In other applications, a

removabile disk drive unit may be removably mounted in a computer.

In some arrangements the disk drive unit may be mounted vertically for
rotation about a horizontal axis. in general in this specification, where an
example of a disk drive unit is described with the disk in a horizontal plane, it is to
be appreciated that the description applies equally well to a disk drive unit
positioned in a vertical plane for rotation about a horizontal axis, or indeed in
other configurations where appropriate.

A problem which arises in the operation of disk drive units occurs at the
end of the seek movement of the disk head to a desired track. The access
acceleration and deceleration of the actuator, containing the read/write heads.

particularly on high performance disk drive units, results in an equivalent reaction
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accel eration and decel eration of the actuator,
containing the read/wite heads, particularly on high
w@edgosoe4samce di sk drive units, results in an epCI/GBk@AN03812
reacti on WD 2005/ 024830 PCT? GB2004/003812 2 to the
mai n body of the disk drive unit. This reaction can
16 JUS Frdif BodV SKIHY &i Lnf Lt scillate in its , ,
mount i ng, Oa%? hﬁ%éfgﬂ{é@%%?ﬁgn&ﬁ ERIs Cayse hsudisk grive
unitdo asicallatedini itseernoonting, Bne Herklthe rSadli i
1! srev%i str aﬂ‘on of the head to the tr‘awbﬁﬁesragéggltﬂ tothe
%?%a% Wit oL DG seitis sRwanigd ensregistratiarsofthechagentertakltyack. In
ré ' eration, the _
S0819341¢ LRBULEERL o 4k JRAH s TR ey e from inear
talratary opdration heeead/oite Ashds béin rﬁo\ﬂéa fgzegpg@ a&@%}he disk
I sk dr , '

EOSi tioned on the main body of the I've uni
agEusa yertioab axisdfana kanzental idisky positionee omithe aiain m@dg of the
a

AL S L S AR B S o i o
ageelerdtiotyarsf dédeteditioh o sLXI® altbiary b&uﬁg%?%b?@% gc#t?rgc?sscillation

gl ane. 10 One way of reducing or” avol

opthesmain bedy af therdisksdiive unitiit a hotizontal glahedy of t he
disk drive unit very firmy in a grounded frane,
secured against rotary vibration, and another nethod

i s t Qreway of P@U&i@o%diag i":':f 62?65%,59&'5 V%r#@r&iﬁﬁ@ rount

floating nounting, or one novere
the main bady ohtheodisk deveiantt yery-firmly irea gesurmieer frsmeY Sedrad

I he .vibration with onl . small error. If the
aAne P MirpOEviltaton; atdhafothg mestiodis 1reownt thedadin body of the
Bkidri/eamif bh @i Wﬁ - ' ntin
dt hed rmuntli ‘?/':1 %rfgita%ﬁg W tﬁgbgg%r?@\gﬁ“{hh eﬁgﬁgga??rﬁggkogkj at
seeh arlowifteouenay that thé actliatde sbrvo ean followtae vilsriatibh vith only a
on-'track lf;{t\igtfﬁri . The .resulting misregistrationis °
SHl &ALy ITths f«'ﬁénmwyssn%n@um Pt RAG WA theseexivannes (rigidly
NN oy ' g ' iveoynit from
meunte bi-oftd Reating RGN the ARuBL TELch il hpkar i dhe
head/tiack direckt sigrial aftenihie. diskdeive uait has mevite'oh-Ra&W criteria. The
rE;r'Fde’url‘rm/ab|.I|t%/ of, the disk drive unit is required,

g Mysregistiation s detecied. exusingrwhet isiganesally known asedWrite

FaA e olehifg e bR iy S NG PRk en
rgghuctioblire performance of the disk drive unit.

In situations where easy removability of the disk drive unit is required,
mounting at either of the extreme situations mentioned above is difficult. In a
disk drive unit tester rack for example, removal should be as simple as possible.
Nowadays, there is a desire for automation of movement of disk drive units and
associated mountings such that there is an increased need for a mounting of a

disk drive unit that is robust and enables easy automatic handling to be achieved.

In WO-A-01/41148 there is disclosed apparatus for testing disk drive units
including a supporting structure for supporting a disk drive unit, referred to in the
disclosure as a disk drive unit carrier, adapted to carry a disk drive unit and a
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Nowadays, there is a desire for automation of novenent
of disk drive units and associated nountings such

WO bas/or4ssr e i s an i ncreased need for a nounti NBCDGB2004/003812

di sk drive unit that is robust and enabl es easy
automatic handling to be achieved. 30 In WO A-01/41148
there is disclosed apparatus for testing disk drive

Uamperature comtral glexicefop contralting theutempieeathify oSMBRASK HAge unit to
n the disclosure as a

RS P Bl e PPR B B i Paohesatian ohtha ot wnib An ai
Ul c@ﬂ?bl%e%emo@@ﬁ'@%v?’ el 65%%9%4 Eﬁg%&wg unit. In some

tenperature control device or contr ol
taérqngemenw thﬁretrhay e prodded diskdrivetumit tost a’ﬁpa@atﬁs fgr rekcelvmg a

BRI devS TRE, 2he et GRprtius amatsiog m ploraity akoarriers
W 18F retielvi E%ﬁpé&ﬁe% isdild LX@ ul@' tbﬁ eggmpggﬁﬁwnbed in this

arrangements there nay be provi

tspecifiaption, 2he apparatus bes & duprat hefrontalhitll cah b@ Si¥ened or
est apparatus conprising a plurality

d h
6% H@PH Ql%faﬁéwté’a&ﬁ& dgve uaitde \bﬁﬂ@s%ﬁa@@mﬂ ﬁemuﬁcbfxom the carrier.

X pUASID slchrLABL RGN s i ove
\umntdlast:appalratuspen@‘das Ifor eampled tbst r%hk OThas &liows lﬂﬁlv\b%al disk
Jt to be |nserted into or renoved fromthe carrier

Wnitisite pegmoved ite apdiast of therfesteapparatusor at ed i n or
assenbled into disk drive 10 unit test apparatus, such
as for exanple a test rack. This allows individual

di sk ldnasbeemkhowhin e pastad sb&!ir@ aaﬂigk‘a%e%fmtt IWr?E carrier
zappar atus. It has been known in the past to sec

yHEe® |W%dgﬁﬁ tInf\VE-8r97/08532 & ameunting foya disk dﬂve umt compnses

um&lﬂ?p% tﬁiﬁ?%%@géégﬁgqﬂés& pg% Lﬁ{tere(%lfrgé( toin the disclosure

. sisppoarien, gdef ning & sPaty ttd WHich tHaf BEK 86vd Gnit Eaﬁ *B%  [emavably

disclosure “as a carrier, def Ining a space I nt

- ingertadsher @Pﬁ(ﬁilolmﬁl useahheearrienhasta hyase anxbtwcedpwsed sides, and

R Slng R ad HRARR LG 5 BB 257 350 Botutasd theirosin body
of thaTBIsRI R etUhiPsid PRI I8E Bf iHeecdmRé t@?@éﬁre?ﬁe & dﬂv%‘imlt

drive unit and the side of the carrfier, to secure
@gainsy maxementirelativa g thes camior, eﬁmwwge aheares inoludeevedges

GRHikh She mDVEBISA% RN it 2Eos ¥ ek Hrol linkage operated
automatically when the disk drive unit is inserted into the carrier. A disadvantage
of the rigid mounting disclosed in WO-A-97/06532 is that where a plurality of disk
drive units are mounted together in a common frame, for example in a tester, the
rigid mounting results in cross torque between adjacent disk drive units during
testing. Thus the rigid mounting allows transmission of high frequency
disturbances from one disk drive unit to another. Thus although the rigid
mounting can cure errors arising from the inertia of the disk head during
movement, it can result in a further difficulty in cross talk (i.e. the transmission of

vibration between adjacent drives) between disk drive units.
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-.wmgtf@aa disk deverynih o4 _ ’
RN AFRUnG reddired SR ERPof £épPRdt o R fne amier

whi ch are novable in a vertical direction by a control
i nkage operated automatically when the disk drive

WQImi05/024830 nserted into the carrier. A di sadvant@GmeB20#/003812

the rigid nounting disclosed in WO A-97/ 06532 is that
where a plurality of disk drive units are nounted

t oget her,d frame, for, .exanple in a tester,

oo 1B AR ATEA e o AT el S phiog for a
afkasrR/et ukli s6mBFsiMg altrisr AW ChRYin ttﬁ’fﬁﬁ.ﬂ@q{iv;gm’rﬁt i four
rigid nmounting allows transm ssion o g requency
cesiient toembery referredhto as dampirig/devices moontedasmtie cartiesfor

al t hou glthe rjigid .nounting. cgn cure_errors arising )
FROWING e disk gride gnitiR 3 Tarel¥ingdiamenFlarted Wcaroaskstem eabinet
THE oS Mant cleMehts Sfd ARNicHed oo Kalf SBeWind Euffier o
positiosed hevarisithdifont df thescamiet and W0 pOSIGoMEH BWards the rear of

PCT/ (3B2004/ 003812 4 I.n US:B-6,209, 842 ( Anderson et .

10S c31Rigr < In oPFalion dag disk dryg ity Masnted intheicarries which in turn
- o e . ¢ el dr i

B prsfRRLIRIG 3 2, B Lyide Welle B e ), T Gaipiry défices are
deopited oddhe casrierdyrbaits. on the carrier for securing

the disk drive unit in a receiving franme, referred to

as a systemcabinet. 5 The resilient elenents are

POSI t i, 0NGE. AN/ 597%Hed igg{i%?&{aﬁ% ﬁ@rgﬂuﬁé Ifoé%‘@ishﬂgive unit. At

positi-oned towards the fro

et onerrethiningalevicet is prowided if sudhng mamiher tHat itli§ movably
operation the disk drive unit is nounted in the

@gunted opra earmien ta allow mayemei &f thertedaipinggevice anawvhgle.
side walls of the bay. The danpi ng devices are
nounted on the carrier by bolts. 10 In WO A-03/ 021597

t her e Actording lte acitstoaspeendt the dreserit ifliehitiof ther@ i Prévided a
At | east one retaini nahdew ce is provided in such a

© MeiNgcRPMATising: & ¢arder fos carrying a

idefinid & spacy irfleWhich Attt disk dfivé udit dhs bedhserted! Hind,

the nmount | ngaic.onprl sing: a carrier for carrying a

@t deast onegetainingdievicegmpeetedrasdthemasmes for secutingsa said disk drive
(ﬂnsutlﬁn qﬁé ‘é_%m%”r', nw igﬁ th&6f £&Ln retaining device is pivotally mounted on
the carrier and is arranged to provide vertical positioning control of a said disk

drive unit in the carrier.

The invention provides a mounting for a disk drive unit, the mounting
including a carrier and at least one retaining device mounted on the carrier. The
retaining device is pivotally mounted on the camier and is arranged to provide
vertical positioning control of a disk drive unit in the carrier. The invention
provides a mounting that enables robust and simple automatic handling of a
mounting to be achieved. In particular, since vertical positioning control of the
disk drive is provided by the pivotally mounted retaining device, a mounting
having a disk drive unit therein can even be turned upside down without the disk
drive unit falling out. This is clearly advantageous. Furthermore the mounting of
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20 unit in the carrier, in &hich the or each retaining
device is pivotally nmounted on the carrier and is

ranged,to pr.ovi de, vertical sitioning control of a .
3he arerant MaPhoB enaplesisrsy s tton pad remRal ahadsk grive unit to or
Fffd?ﬁ'tfﬁ’@ﬁ'no%n'ﬁﬁg% beGchfdved. di sk drive unit, the
nmounting 25 including a carrier and at | east one
retaining device nounted on the carrier. The

retainjn evice i s pi,votal|l unted on the carrier )

nd | PEPrdREee 5 astaRYAshES A 4fE Piesens GYeDiion (Hgre 5 provided a
e . i f ' .

TRUAARD SRVicE 18 Rialig'# iR driveurfit 1R AL agiiEe accorging to

snyprecedingradim; theretbinmg device comprisingiga tonmection point for

achieved. In E?é i cular, since vertical positionin

RiYRALFONInectinl ta e moknting Jeviee agA A SRINg Hembuse to bias the
Retitifa deviEeiichfiel Ui fidnfif d3viEs e fh relsEbSiion
down wi thout the disk drive unit falling out. This is
cl early advantageous. Furthernore the nounting

f
2005/ CHCRIIBET AR BIPEELR The PEssenb MYEBLThErR S AP YHed 2
SRR, 15K 0e BE 6 TBlntHa Ravihe’s ihiior a sk

unrrt to or € nounting to

Adrb@r ghingnd comprisingrut leastonke refairiing deviee endunted ontthetarrier for
there is provided a 5 retaining device for retaining )
SaFuERg & sajid digk driveunit indha Ccamigr dewhieh the-or eaghyretaining device

LA O Mo ceiet 1 IS bRTIdR Wi Car 8BlgRa Member to
nengidend sdigvdisic dAvsl and Spranged e pRsiidd verit@lpdsitoning control of a
retai ning device into the carder of the nounting

osaid diskudrive unit indbe cgaiart thermethod goarrprising; inserting Bisaid disk

ARl et i SRR S PG S RS S PR Blom a sai0

hai¥k QEve upRitd Phaihin 8 sdiddisk dFive anitin theddiirie@npr i si ng
at- | east one retaining device nounted on the carrier

for securing a said disk drive unit in the carrier,

i n whigch e or C talning.device..is.pivpetall

mount e i o apeltited Bt yHetd srafiiel F ielfios ard set out

SRéErRiH With FBGARY toldpparatus according to the invention, such features may
also be provided with regard to a method according to the invention, and vice

versa.

Embodiments of the invention will now be described by way of example
with reference to the accompanying drawings in which:-

Figure 1 is a diagrammatic perspective view from above of an example of
a mounting for a disk drive unit embodying the invention;

Figure 2 is perspective view of a retaining device for retaining a disk drive

unit in the mounting shown in Figure 1;
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15 engage a said disk drive and arranged to provide
vertical positioning control of a said disk drive

WQ@IR0s/02483¢ he carrier, the nethod conprising: | PSEGBR0G/003812

a said disk drive unit int© the carrier such that the
or each retaining nenber acts on a said disk drive

unit to maintain a said disk drive unit in the

carrier. 20 It is to be appreciated that where

features of the invention are set out herein with
regard to apparatus according to the invention, such

f eat UFi@yrerdys aAnlan viaw fpavakree of the retajaing deyice eklrigyee 2;
according to the invention, and vice versa. 25

Enbodi nents of the invention will now be descri bed by

way oFigerxedshowss sbhembtic eross dentibh ef acetainigydevice in position
in which: Figure 1 is a diagrammatic

dr awi ngs

'Beargf)ré%f“(?é’ view from above of an exanple of a

mounting for a disk drive unit enbodying the

invention; 30 Figure 2 is perspective view of a

r et ai lhignge Behiowns 4 schematc niasg sectios lof drretainingrdavi¢enin position
1t he m)untl govvn in Figure 1; WD 2005/024830
'ﬁ@r?%%?b&'@/'oaé 12 6 Figure 3 is a plan view from

above of the retaining device of Figure 2; Figure 4

shows a schematic cross section of a retaining device

i n pdsigufef is B diagrammaatic perspective vieyuskown pasthsfram above, of a

BT ok for ROGVCRY PhAuRior BidtiMelyMl 6o G 1S .

di agrammati c perspective view shown partly from above
of a _tester rack for receiving a plurality of dis

dr i veFigHre 4 shomgua evoundingwsermbargyingith lwmdinrragdrsh@nve unit
8\% s%ﬂer{ %a@/ %Blﬁrﬂ&h" Hounltmﬁlboé&ngr es a carrier 4, also

ermtl ca om T mount'i rrSses a

:@éérredato ds aada&ﬂeﬂﬁay egbecarying @ disk alnverumtejurtrrgpnequfred
carry gpa di sk drive unjt during required nove

mpvementipLibeAint driynnt. Fhe Céﬁﬁ‘l"e?efm%@ SRase g a\éta%h the disk
driVeuifb&h bERRsEHEK The carrier 4 is adapted to be inserted with the disk

drive unit into a receiving frame 30 shown by way of example in Figure 5 as a
tester rack 32. The receiving frame 30 of Figure 5 provides a plurality of bays 34
each having a supporting structure including a pair of side rails 36, to be
described more fully hereinafter. Referring again to Figure 1, the carrier 4 is
formed by two side wall portions 6, a front wall 8, a rear wall 10 and a floor 12. A
retaining assembly for retaining the disk drive unit in the carrier includes four
retaining devices 14 positioned with two retaining devices 14 towards the front of
the carrier 4, and two retaining devices towards the rear of the carrier 4. Guide
rails 13 are provided on the side walls 6 of the carrier 4. Holes 7 are provided at
the rear end of the carrier 4, for engagement with e.g. a temperature control
device, such as that described in our copending International application (agent’s
ref. AF2/P9715WO) of even date herewith.

As shown in Figure 2, in this embodiment, each retaining device 14
comprises a first end 16 and a distal end 18. Each retaining device 14 also
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as a tester rack 32. The receiving frane 30 of Figure

SoBieieS R Sdudid methet 200 %ﬁgéﬁaﬁé‘%?"é‘éra?&.&he fist end

38, thePehga Fqudgwmba%émg Spbritivi t@@h@é@% Or %R‘?é 8hiE Whn

agalnto ure 1, the carrier
Pradedin U‘|@o¢3meh§ &ach retaiing device 84 naadapnedvval e pigotally

et hdhe samian 4. Fé Al el RN ek BlaitRp i s
%W'%% P A br BABINAh o iAW L2 T B pring

devices 14 towards the front of the carrrer
tmembet 48 18 aperative te biasdhe fickt enlde 6ramf thef cdresspondinigegngaging
13. are provided on the side walls 6 of

t’ﬂ%’%ﬁf?p@mé{hsﬁﬁfr@édﬁ’ are provided at the rear end

of the carrier 4, for engagenent with e.g. a
t enperature control devi ce, such as that described in

our c djansidering nowe tmeconstaictiap of theatetainingadeside $4 i détail,
P9715 of eve date herdeﬁnth 30 As shovvn in
a

rercewill be made t@ &% shews iRiFigur@cs,i gachrgtaining
%Wé 15 Eoﬁ‘l FsESh Q% %Hg 30‘@#*85%% SgdAlgivoF‘?’f 13 provided

retaining device 1
REFICIBABDIRSGORRIDA of The mtamlr@dseme thabgutnaxisedtshowsin Flgure

‘zﬁ oo i and R Bored g seSlient aratgrial e et & anuncton as
o4 DS S rink{\ehen B hiRing dbior £ B drtloeh inZEbirier 4. Alip 26

alnln

ﬁ@lpl’cb\ﬂded) at theefirsbend ¢6 oﬁtheTiBtaldingtddwcemh Jdiwcpéer@% tb fimit

retaining device 14 5 conprises a spring nmenber and
vmenemﬁnge itheirgtaining deviger aswilkbe emaesgu ipgnoreedatail later.
is operative to bias the first end 16 and the
correspondi ng engagi ng nenber 20 into the carrier 4.

Consi oragum4 BABWE REschendticlsrbsPsedtiontdie retdifing ddlice 14 in
device 14 in detail 10 reference will be made to

FQfitiansinza gadies wall$. sk 6an berseendhatdn shis sestpositian ke.rayposition

%@‘%&@bgﬁ fe%fr@g%\{ Lge”flg é%ErrSHéjedlﬁ c%?ﬁ‘er% Bl_,? }13 disk' cgnve unit is
provided in carrier 4, engaging member 20 is arranged inside the carrier (left-
hand-side of wall 6 in‘ Figure 3). The lip 26 provided at the first end 16 of the
retaining device 14 functions to limit the distance into the carrier 4 that the
engaging member 20 can travel through opening 28 in wall 6. This is achieved
by engagement of the lip 26 with the side wall. For reasons of clarity, a spacing
is shown between the lip 26 and wall 6, however it will be appreciated that in
position in the carrier 4, the lip 26 is usually but not always engaged with the wall
6.

Referring to all of Figures 3 and 4, a curved member 30 is provided on the
outer (outer with respect to the space in carrier 4) side of retaining device 14.
This member 30 defines a region 32 between the body of the retaining device 14



5

10

15

20

25

30

whi ch enabl es rotation of the retaining device 14

about axis 24 shown in Figure 2. The distal end 18 is
wo ooosezsBr om a resilient material so that it CEIT/GB2004/003812

function as a biasing spritng when the retaining

device 14 is arranged in a carrier 4. Alip 26 15 is

A e b 0° A5 i e XDl BRbYG I P Sdicrvy Tled with

Fisybéted materl | $RIAhAIRG fd k erideLait! o
Figure 4 Shows Oa&g\éiﬁe?aaﬁ@ﬁgr%?smgec?i %Eﬁgf"”lf‘tg% within the

Qagneri4i ng device 14 in position in a carrier wall 6.
It can be seen that in this rest positioni.e. a
position 20 in which the retaining device 14 is

arr andedtestinédition He ehguding ek 20/dneachtelainifg device 14
provided in carrier 4,7 éndgagi ng nenber 20 IS ar?angeg
projectseintchtheccarriert a(d éf biased irdo dhis @ositiondlyl méans of the spring
Fgure 3). The |ip, 26 provi.ded.at the first, end 16 of

18, RS Beplainetlgbavel recaRadit hicidits 3 te sarier Ads fmitSd by
iftepd ' i (=g the engagi ng nenber
iRFAGRR LA hEn e lig-2p dgg‘éﬂ%d“?s inwall 6. This is

achi eved 25 by engagenment of the lip 26 with the side

vt SRR e i bt o B 4. feting devic 18
FERUSE) B Sl ' S 5 20 RabRERAEL B 1t o g wicn
thereby ifplaetsra regtraining fored oMogtheelisk3drivecunit béing Woskidned within
nmber 30 +S [ OVi de,g 3n the aquter (outer with . .
tggﬁgerar 4o Diagprewded bydhe sefingy 18 apd the retatrungdayices 14 is
U3 12 Hainfith TR Bhve Hnfl 1 WL Carfel SRR o BrHEie.

jo§F¢d-BRRAGCKEAS IevenBumed upisiderivwat indperdtonlithé didk drive unit
expl ai ned below, this region 32 can be filled with a

will becmatntained within the Garter 4icAg amentiaged @boxe dihisisdmportant in

8heBS LARE i e T e FR A Smafca Bt 74 ot o tester
rdeks.C R Wit beldippirésiatedithatothe hr@ta@rﬁm?1 devicé 131v4n tse p'@@a as an

into this position by nmeans of the spring _18. )
indppendand uaBdoeputting intenaLsaiTien 4 pr alterpativalyniteantke provided as

%@f@éﬁa{ ﬁgh%ﬁ%rﬂgrgy interacti on between the lip

There will now be described with reference to Figures 1 and 6, the way in
which a disk drive unit is inserted into a carrier 4. This may be done manually or
alternatively automatically, for example, with the use of a robot. A disk drive unit
can simply be positioned within the carrier 4 such that on entry into the carrier 4
the engaging members 20 of the restraining devices 14 are forced outwards by
the contact with a side wall of the disk drive unit.

As will be explained below in an altenative method, it is possible to
configure the retaining devices temporarily so that the engaging members 20 are
positioned outside of the carrier 4. This is achieved by applying a force against



10 When a disk drive unit is inserted into the carrier
4, the retaining device 14 is caused to pivot about

WO b@spp486t al axi s 24 against the bias of the speT/og208/003812

which thereby inparts a restraining force onto the
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such a position. A force is applied 5 in a direction
of the interior of the carrier 4 and this causes a

cl ock t -
c o ‘r’:’l\lﬁtgerfj gvdl?%ReH Dis |ﬁ§$’tefd[ intd tt@gk%régr 19,\}&, H}S tained within the
r eaeianibyghedietion of Ithre tdtalmngodéwwm i Uhereamtl indlw B¢ described
unlth ? be ingerted ég he carrier . )
th reference to figures 1 an the operation of the retaining devices 14
clamping a disk drive unit into the carrier 4 when, for example, the carrier and
disk drive unit are inserted into a tester rack.

Figure 6 is a diagrammatic perspective view shown partly from above, of a
tester rack for receiving a plurality of disk drive units. In Figure 6, thére is shown
a tester rack for housing disk drive units for testing. The rack provides a plurality
of bays each having side rails 44 which locate in the guide rails 13 provided on
the side walls 6 of the carrier 4. Each side rail 44 extends inwardly of the guide
rails 13 on the carrier 4. The effect of this is that when the carrier 4 is fully
installed and engaged with the side rails 44 the retaining devices 14 are engaged
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wi t hout any contact with the engagi ng nenber 20. In
this position, the engaging nenber is arranged

woiosiogs3d he space within the carrier. Accor di Pgi/gB2004/003812

when a 10 disk drive unit 18 then inserted into the
carrier 4, there is initially no direct interaction
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| red t
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hin th carrier by the actlion he re
tmeraased 14. There will now be described wth
reference to figures 1 and 6, the operation of the
retaining devices 14 clanping a disk drive unit into

L1 CPhé eRbadetBRtiveldionataTRletaild 18 of Hd fedte 38l it

drive unit e i nser into a tester
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ded
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EEREAHAE tfouhr Bb R AR Iet 105 4 el T
Fiaterialg that rdy bb e:seeuapmvirge dempm@andlédewm@rmagﬁﬁp&@ners
2005/ 024830 PCT/ GB2004/ 003812 10 by the side ra| l's 44

SYehhas NiscorRlagtic Palymers @apufactured By @ra@haae. .isdlicone-free
{Jghm%élop%ﬁf oftes np%gﬁalq.faptagﬁ SrBVBINIS GBI ESmpthg. 1t wil

connec
be appreciated that in some cases no material may be added to the opening 32

and that in such cases, sufficient damping is provided by the retaining device 14
itself.

The mounting described above can be used for mounting a disk drive unit
for insertion into a test rack. The mounting can also be used as a mounting for a
disk drive unit during normal operation of the disk drive unit by an end user.

It will be understood that each engaging member 20 provided on the first
end 16 of each retaining device 14, engages with a corresponding hole or
depression in the side of a disk drive unit in place in the carrier. Disk drive units
typically (according to accepted international standards) are provided with
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This has the effect of increasing the clanping force
on the disk drive unit 5 in the carrier 4. O course,

wGERwsm488p 26 of the retaining device 14 will pdT/680004/003812

be engaged with the side wakl 6 of the carrier 4

(expl ai ned above), there will be no further inwards
nmovenent of the engagi ng nenber 20. However, the force
with which the engagi ng nmenber is maintained in

poBitiakinghdIBs tdendbrkherdistedtivd to bé pokifiehedmd: lodkedlineplace
engagenent between the side rails 44 of the tester

eE N arepropetery dhairgtaijngwienises 1ianespreferablyeareangastin the

TERS 4 shilhn it HER BIARHoARRY BndBRY mEtiNetd JRIAGredtht at the
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BFEEiNG:tp hearoepted siandafdsebWill 2lg0 b arpreciaterat the
Lal i o i hi ' . .
ERLERG TRt 20 (1E0deicH o LRORRARE. B el og a pole or 2
daeprassion fonendegd with er carsespondinyy @rojemtioaf if tskieh dixigts, on the body
(le}gi \éﬁ%(u&der test is danped. Suitable materials that
§ YRS provi de danpi ng i ncl ude visco-el astic
pol yners such as visco-elastic polynmers manufactured
by Sor bothane, Inc., silicone-free 20 danpi ng gel, or
any otrmene exaommlalbf theppissenbinventiai, dhere ang prawided on the floor 12

ing.. | ill. b iat h [ ‘
SRR St blnnab B SBB5C L0351 e SRR R 78 e o
Ritabe 8A8 8ppbHTd disk effive dmRVINGh IcaidRHAN it Baklerid1eThe shock
retai ning device 14 itself. 25 The nounting descri bed

aswines dannay beqsavided wihusrigel§ af anysathar meansiiv whichithe disk
HRYE Lhlt ¥3n! B8 f&cgt%oe.sfhé gﬁé%h é{g)%gﬁogr‘g {yﬁﬁ:@ﬁg%ﬁrﬁ;& B%naterial

used "as a nounting for

whigheils suitabhd iooprovfdet ifficieskshittkeabsorberiyy. aPxamglesssfrsuitable
It will be understood, that each engagi ng nenpber 20
pradeiiale dncude Niscprelestic poyRigss obany ofsinaterial aapaple of

HRXI0q MncRRe b ) TRPARA ARl provis
aligrirhentafra disk. driviesknitlinseded mitoshe camieraither batareratiduging
Lopascepted Lot ernati onal Stendarde) are Mevhdst, Wrkdh win
engage with corresponding features on the underside of an inserted disk drive
unit, provide restraint of the disk drive unitin a lateral direction during electrical
connection to the disk drive unit. The electrical connection could be plugging or
unplugging of a disk drive unit inserted in a tester rack as discussed above.

In addition, one or more air vents 17 may be provided on the bottom of the
carrier 4 to enable a flow of air within the carrier. This flow of air can be used to
regulate the temperature of the disk drive unit within the carrier 4. Reference is
made to our copending International application (agent's ref. AF2/P9715WO) of
even date herewith, the entire content of which is hereby incorporated by

reference.
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the carrier 4, such that tiheir correspondi ng engagi ng
menbers 20 will present at the points where the hol es
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>0 . . o
(Rie bonkoah ECic conRBL KR Sho i o IOBPRE 65! Shdaf the

stiisk krive umitsarat compéspungling eletiical Gnn@BPs bravided M thK inner end
drive unit inserted into the carrier either before or

diggiomof eaghbaydd: laprionant astanoemestuwheness disk.drive unit has

HeeBGRY Brarinets A €8tk 6 etimuleiss GLEHEA Rbiove aitn
dreféreice\te WQ97/0653 D)t Hes besh hats¥sap) to: ﬁBv@:eStKafjfhieVéiectrical
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cepRaatein the reacofithgibayrdd kasiaifipatinghmowhting.ito @libw the

COREAAP AR RGP 3o o R HEPRBR Bl o
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provided on the bottomof the carrier 4 To enab
f Toevelgctacal apnnatier ondhe esterrack Tandsthiel electdtalaiannesator on the

BN el LA o P BEBAL T oot e G 1
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ctakesritp by mmvesrentofitke eptjrei diglodrive anibeelative to the carrier 4.
Because the retaining devices 14 allow a small amount of movement, whilst
retaining the required clamping characteristics, the tolerances can be taken up by
movement of the entire disk drive unit, rather than by movement of electrical
connectors in a floating mounting relative to the tester rack. This allows
simplification in the manufacture of the tester rack, with consequent savings in

manufacturing costs, and maintenance costs.

In the embodiment described with reference to the drawings, a number of
features combine to give an advantageous arrangement. The action of sliding
the carrier 4 into the receiving frame causes the retaining devices 14 to be
compressed by means of the rails 44, which have a taper at the leading edge to
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There will now be described, with reference to Figure

w®00shesseveral | operation of a carrier 4, | oaPedcsriod/ 003812

a disk drive unit, into a tigster rack. After the disk
drive unit has been placed in the carrier 4, the

%ﬁ{yri er 4 is then Ipresent ed to_ the tester rack 42,
e APRITERT e Cleging peliopy Hhe pinglenationdafsnstating the carrier
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provi that the electrical 15 connector 1n the rear
of the bay 43 has a floating nounting, to allow the

i £ h ot h tor when th
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el ectrical connector on the tester rac

that #tis netinecessasy toosuspendpperaticskofdn overalhtast systene ke Service
Lai dly nounted. suitable tapered lead-in is 20 :

Bie. G el reeHEh R, o e Bapbia mehanism,can e serviced individually

foredch®ammet due to tolerance, is taken up by

novenent of the entire disk drive unit relative to the

carrier 4. Because the retaining devices 14 allow a
smal | ,ampunt _of novenpent, ilst . retajning the

r equi Pé%hﬁ%ﬁﬁﬂ?&'%ﬁﬁ&%‘@é%s% E‘s,t,he.teﬁ'@ %F‘%{“&ﬁw.@%“@m and
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appioxignately ome at eacacomer abthetdamier 4 mimerous othdrearrangements
er ra ification in the

tes k.,.This allows., sinpl . '

AR bE e YiEd 1 Sprrdandy With o lnventioh Eoheaek although itis
prefeREd that at least one retaining device 14 is provided on each side of the
carrier 4, at least some of the advantages of the invention can be obtained by
providing a single retaining device 14 on one side of the carrier 4, with one or
more fixed locations on the other side of the carrier 4 projecting from the side

walls of the carrier 4 and locating against the side of the disk drive unit.

Numerous other arrangements can be made, for example two retaining
devices 14 on one side of the carrier, and a single retaining device 14 on the
other side of the carrier; two floating retaining devices 14 on one side of the
carrier 4, and a single fixed location contact on the other side projecting from the
carrier 4 {o contact with the side of the disk drive; or two retaining devices 14,
positioned one on each side of the carrier 4.
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arrangenment. The action of 1¢liding the carrier 4 into

the receiving frane causes the retaining devices 14 to

be conpressed by neans of the rails 44, which have a
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connect with the correspondi ng connector in the
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of the disk drive unit against the retaining devices

provi des that manufacturing tol erances can be all owed

for without the need for a floating electrica

connector at the rear of the receiving bay. The anpunt

of lateral novenent of the disk drive unit is within

the limt of the novenent enabl ed by the danping

provi ded by the retaining devices as described above.

10 The overall arrangenent illustrated has a | ow space

requi renent. The <carrier tray with the retaining

devi ces includes all of the clanping nmechani smso

that it is not -necessary to suspend operation of an

overall test systemto service the clanping

nmechani sm The cl anpi ng nmechani sm can be Serviced

individually 15 for each carrier. It is to be

appreci ated that although in the enbodi nents

illustrated and described herei nbefore there are

shown four retaining devices 14 positioned

approxi mately one at each conmer of the carrier 4,

numer ous ot her arrangenents 20 can be provided in

accordance with the invention. For exanple although it
~i's preferred that -at | east one retaining device 14 is

provi ded on each side of the <carrier 4, at |east sone

of the advantages of the invention can be obtained by
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side 25 walls of the carriter 4 and | ocati ng agai nst

the side of the disk drive unit. Nunmerous ot her
arrangenents can be nmade, for exanple two retaining

devices 14 on one side of the carrier, and a single
retaining device 14 on the SkAMSside of the carrier;

two floating retaining devices 14 on one side of the

30 carrier 4, and a single fixed |ocation contact on
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contact with the side of the disk drive, or two
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dee gridepred: whdh particular reference to the exanples
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mounting conprising: 5 a cafrier for carryi

dsaidedisihdrivelunit igtheseprtieed novenent of a said disk
drive unit, the carder defining a space into which a
said disk drive unit can be inserted; and, at |east

ope r epahhi A8 Feblinib @ Havi :

SBour | naQuftind RENOILAR fin WHCHREERining device comprises

wah @ngagmgomesden to engage with decdroespoadingvenigaging fiémber on a
unted on.the caryrier.and is arranged. to provide

vaiskidnye Uniovbed & disk €rvR et IATangRLwiniA tis Cafiere

unit in the carder. 2. A nounting according to claim

1, in which the retaining device conprises

3. A mounting according to claim 2, in which the engaging member on the
retaining device comprises a projection adapted to be received in a
corresponding recess in a said disk drive unit.

4, A mounting according to any of claims 2 and 3, wherein the at least one
retaining device is pivotally connected to the carrier in such a manner thatin a
rest position the engaging member is biased into the carrier.

5. A maunting according to any of claims 2 to 4, in which the or each
retaining device comprises a spring member to bias the engaging member into
the carrier.

6. A mounting according to any of claims 2 to 5, in which the carrier is
adapted to be inserted with a disk drive unit into a receiving frame for operational
use and the at least one retaining device comprises a first end at which the

engaging member is arranged and a second distal end, a pivat being provided
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nmounting according to claim2, in which the engagi ng

menber on the retaining device conprises a projection
adapted to be received in a corresponding recess in a
setineenitbe figstiand sedond erd, whereinat the firigt and oncamextesnal face of

n f. clajns_2 and 3., .wherein the at | east one
M’&?ﬁi?'ﬁ@ % %%Iag'pﬁfr\'ﬁo?r Ivﬁ?ﬁconnect ed to the carrier
in such a manner that in a rest position the engagi ng

menber is biased into the carrier. 25 5. A nounting
Accor AimguntingaagecasdingtaictaémB, i whjch the dampertqeaprises a

ach, retaining,devjge rises a.spri er t -
fpging Deleripl GRS orL e B Soriite fiSorEghahe dha siicone-
fpgglaei_ng according to any of clainms 2 to 5, in which
the“carder is 30 adapted to be inserted with a disk

drive unit into a receiving frame for operational use
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and second end, wherein at.t.he fi rst end on an .

S v Admounting SRERIINGHG SRELD. et e sharkghounis aaragrise
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FP RS A ahofd PR B B chdcR AR LT PR, 3°6i T | cone-

free get. 8. A nounting according to any preceding
claim_ in which shock nounts are prqvided on. a bas ) )
30-t hék Eunting aceorkng: 10 AnyPrecedingaIE. GAMPASG 3 disk drive unit
@ﬁgﬁg@ing according to claim8, in which the shock

5 conprise spigots arranged on a base of shock
absorbing materi al .

11. A mounting according to any preceding claim, wherein the axis of rotation
of the bivotally mounted retaining device is substantially perpendicular to the
plane of the bottom of the space into which a said disk drive unit is inserted.

12. A mounting according to any preceding claim, in which there are provided

four retaining devices.

13. A retaining device for retaining a disk drive unit in a mounting device
according to any preceding claim, the retaining device comprising:

a connection point for pivotal connection to the mounting device and a
spring member to bias the retaining device into the carrier of the mounting device

when in rest paosition.



10. A nmounting according to any preceding claim
conprising a disk drive unit 15 therein. 11. A
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axis of rotation of the pitvotally nmounted retaining
device is substantially perpendicular to the plane of
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r eetwaanfedirst end and distal@nd. i n a nounting device 25
according to any preceding claim the retaining device
conprising: a connection point for pivotal connection
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conpri sing a danper. ptovided .on .an _external, .face of

¢ R ar Seeting g said Yink Sy it B cRTeX, i vich e, gr each
URbthirlily BeAcaTs! Pivoily Mdiirted 3nQAé hitfer BAH id pralidéd with an
drive uhit and conprising at | east one retaining
dengagingonember tmengagel 8 sal disle drive and acanged ta peavide vertical
disk.drive unit in the, carrier,.in which the or each . .

- BOHIANIAG <RIvaL of AsaBr ISR ik UnisimintEaiien fee iatiot fomprising:
and is; i ' '

sad iy Sl Ak v SAAAR0 R ERART SER PRI Br Bac
postairicg membenactslona said sliskddriliestinitioi maintain ta said disk drive unit
carrier, the method conprising: inserting a said disk

dif the €AFeri nto the carrier such that the or each

17. A method according to claim 16, comprising:

acting on the or each retaining member in such a manner to cause the or
each engaging member to move out of the carrier;

inserting a said disk drive unit into the carrier when the or each retaining
member is in this outer position; and,

releasing the or each retaining member to grip a said disk drive unit in

position in the carrier.

18. A method of loading a disk drive unit into a mounting having a carrier for a
disk drive unit and comprising at least one retaining device having an engaging
member and being pivotally inserted at the carrier for engaging interaction with a
disk drive unit, the method comprising:

pivoting said at least one retainer device about its pivotal mount in a first
direction such that the engaging member is located outside said carrier;
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15 retaining nmenber acts on a said disk drive unit to
maintain a said disk drive unit in the carrier. 17. A

woredosogesaccor ding to claim 16, conprising: actP@DGBR004/003812

the or each retaining nenbd8 in such a manner to cause
the or 20 each engagi ng nmenber to nove out of the
carrier, inserting a said disk drive unit into the
carrier when the or each retaining nenber is in this

out e [ 11Ok : ' . or each retaining
rrenb&}slé?@%%i%gska&@% %ﬁ'gingcszpl&vrégﬁni t in position in
the carrier. 25 18. A nethod of |oading a disk drive
unit into a nmounting having a carrier for a disk

dr i veivating saidiatdeastons Fejaiding device aprutitsipivetahgount in a

devi ce. havi n ' . ' ' ] .
spfenf Biuetlim Syl oA ARG g E MR ThoaBes Sofd ik fiiah unit
a disk drive unit, the nmethod conprising: 30 pivoting
said at | east one retainer device about its pivotal
mount in a first direction such that the engaging
menber is |located outside said carrier; W 2005/024830
PCT/ GB2004/ 003812 18 Inserting a disk drive unit into
the carrier; pivoting said at | east one retaining

devi ce about its pivotal nount in a 5 second direction
such that the engagi ng nenber engages said disk drive
unit.



