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tracks. Although in sone circunstances the disk file may be
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15 .occurs that the disk file nust %ﬁw?@ﬁ%%to be easily
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some circumstances the disk file may be permanently and
rigidly fixed in a frame of other equipment, it often
occurs that the disk file must be mounted so as to be
easily removable from a supporting frame. For example in a
tester rack it is conventional to fit each disk file into a
separate carrier moulded of plastics material, and for the
carrier then to be slotted into the tester rack. In other
applications, a removable disk file may be removably
mounted in a computer.

In some arrangements the disk file may be mounted
vertically for rotation about a horizontal axis. In
general in this specification, where an example of a disk
file is described with the disk in a horizontal plane, it
is to be appreciated that the description applies equally
well to a disk file 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 files
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 files, results in an
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-2- equi val ent reaction to the main body of the disk file. Thi s
reaction can cause the file to oscillate inits nounting, and hence
the reaction provides an input to the file. The result is unwanted

misregistration of the head 5 to the track. In recent years the actuators
on disk files WOY0R} o generally changed fromlinear to rot RCFGHIEIEEI on,
t he read/ wite heads being noved in an arc across the disk, about
a vertical axis (for a horizontal disk) positioned on the mai n body of
the disk file, outside the perineter of 1f- the disk. The vibrations
arising fromaccel erati on and decel eration of such a rotary actuator
produce rotary oscillation of the main body of the disk file in a
hori.zont al pl anequivalent reactben vy thie metincbhody ayf ahel disg fime.ef fects of

such V'bra$h£H1fé§cEQoHDHQﬂ dhfsdaing Bofy fg éggillaks Yﬁrfig' rmy
in a grounded frarre securﬁ laagal nst rot ar rati on, not her

method is to motRHRYRG. AP ahe Fr'@aHF qu'cgzides aBni&P‘FFd?ﬁ m@&
nounting, or on&ilehi cifhel ressltoieeniantad ymPéregiaitratiBnaok ohd r}@_quency

that the acguat&f o Y:Q'aﬁﬁn fﬁlilzca’&ent ye%?g ¥111£’faat{ Lo Lt hn cﬂ%%( af}ﬁ&ﬁm y

error. If the file iIs oné o ese ex

nmounted or on aave gePFBEHﬁgcmﬂq ﬁ@?‘“t htnegy o WHarRaYi @Eem‘#ilompﬁbar on
t he head/ t remsi/weriter heads dbeixfg eovelieihidre dms amebsit ﬁn@r&ﬂdka}ck 25

criteria. The élﬁ-ﬁlﬂ G E}Grﬁlééfgé:éésr qleNal RofEiilAd ’dlsk ?ﬂfﬂc&% aBgt is
general |y known | ? Fayl Ed{}@?( cF)reventl ng ro
witing, with a con?é‘t‘i’ugﬂ y o the i §h1¢n rﬁﬁﬁ%‘%ﬁter 9f

In situati fs vkhe disksy ‘i"éﬁrov-‘ehﬁatiioytsoﬁri-ﬁmgilmnf islceeleraticn ramelui r ed,
mount i ng at el tdeteleiratilon et righ ¥ rudbieEctuator prbaARE-GRANE 1S

diff I k .f houl d b
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rul es out a 35 NOYIZRNERLPERRS- nount option since this would require too
| arge a space. Finally, the tester frame should be capabl e WO

97/ 06532 315 ‘One way of reducing or avoidfﬂankggggégégéé)of such
vibration is to mount the main body of the file very firmly
in a grounded frame, secured against rotary vibration, and
another method is to mount the main body of the disk file
on a floating mounting, or one which allows movement only

20 at such a low frequency that the actuator servo can follow
the vibration with only a small error. If the file is not
mounted at one of these extremes (rigidly mounted or on a
floating mounting) the mount vibration will appear on the
head/track error signal after the file has met its on-track

25 criteria. The resulting misregistration is detected,
causing what is generally known as a Write Fault Error,
preventing the file from writing, with a consequent
reduction in file performance.

30 In situations where easy removability of the disk file
is required, mounting at either of the extreme situations
mentioned above is difficult. In a file tester rack for
example, removal should be as simple as possible. The
tester should also be space efficient, which rules out a

35 low frequency mount option since this would require too
1arge & space. Finally, the tester frame should be capable



- 3- of manufacture at a reasonably | ow cost. It has been
knowh in the past to secure a disk file by a cam havi ng a wedge shaped
profile, but this has been done 5 to secure the disk file during transit in
a non-operating position. In US-A-4 896 777 (Lewis) there is disclosed
a; °* nmounting systemfor nounting a disk drive nechanismin a

conputer circOVOIHMEPZ card cage. The nounting includes a  PCT/GBYB80t y of

shock mounts provided two on each side of the 10 di sk drive mechani sm for

nmounting the disk drive during normal operational use. In addition
there are provided four locking pins.dor holding the disk drive in an
i noperative position when they engage in appropriate openings in the

sides of the disk drive nmechanism A 15 control nechanismfor controlling

the | ocking pi s manufae&pfésaeéadﬁagaﬁ Pﬁtq&ﬁ%s\e@ ch can be moved
rel ative to t he mounting to push the Tocking pins into engagenent with

the di sk drive nmechanism The displ aceabl e cans have a wedge shaped
profile. The use of Ithbagdpeen &nognninetiiecpatr tol gekure Ppidisk Hiidepbyi ti on

for holding the dsaalkndwﬁg 4 welige shapeaomsﬁlevebQQStﬁwma@méehhaoheckl ng
pins are r

or eration of,.the dISk driv
It is an oeg] ec'ft oFeFHEB '%tqﬁ rf\ggﬁt agﬁ ngthappdE iR Sgon ﬁ%’?ﬁ'@g
enbodi nment s, t(Pqﬁuﬁipue almcﬂ$1ﬁrﬁ 89@uﬁ?7r&ﬁaﬂwsdhthere 1% |difdlosled eecure a
disk file, par tndcﬁkh't&thsieré’m rf¥rambunting i r&cém QR iveMedtai e inviaf t and

easy renovabi | 'éo\élp Oleetn gircuit q:os l§:'gf LhEa caqrD The m C_gP %:g‘%#ﬁﬁt L

present invention-there e Raving
a data storage RivsRelizy of Sl?ﬁﬁ?%ml“étﬁl BROY‘FB%QP ‘%’ﬁd°ﬁ ‘ﬂ%ﬁ’*h Hstey ofusperting
the disk aml diskdidgkvaesechddignEort négneniprinel agsia drive Qurdinguct ure

defining a Spagf o gﬁk&&éﬁﬁh@sék f!tJB a&(ﬂ#i% ltﬂéf% S%S%%fvﬁd% gd wedge

nmeans noveabl e to act t ween e nmain e and the
carrier struct f¥ralogking ping fer holding Ythe disk drive in en 4

| ocati ons spaceithopezatiae oposti tiun phehphkey efgdgec idi sppropridatdec space to
secure the di S'&Jéniﬁ égi‘h“éﬁe DHIPRE the & lé‘tdr‘i%et RedfSnfaif | & :
structure,_the we elneans wqg:E ﬁhi | ocation, a first wedgi ng
surface act? ng GRPEFERL: MeARaRisy; FPPEr‘a ng I ARCHERRi RS ur f ace acti ng
agai nst the cqmmiises displaceablet kcemscdyichummns bbenoved degliagiivieoto

the mounting to push the locking pins into engagement with

the disk drive mechanism. The displaceable cams have a

wedge shaped profile. The use of the cams is to move the

20 locking pins into position for holding the disk drive in an
inoperative position, and the locking pins are released
during normal operation of the disk drive.

It is an object of the present invention, at least in

25 preferred embodiments, to provide a low cost mounting which
will firmly secure a disk file, particularly in a rotary
direction, and provide swift and easy removability of the

disk file.
30 . According to the present invention there is provided a
- mounting for a disk file having a data storage disk, a
moveable disk head, and a main body supporting the disk and
. disk head, the mounting comprising a carrier structure

defining a space into which the disk file can be inserted,
35 and wedge means moveable to act between the main body of
the disk file and the carrier structure at at least two



renovably securing the disk file in the carrier structure for

oper ati onal use, and the nounting including neans for driving the wedge
means into wedgi ng engagenent 10 independently at each location to allow a
di fferent extent of wedgi ng novenent at each | ocation.

Préferably the neans for driving the wedge neans into wedgi n

engagenent coMf? 174652 ng neans. 15 The invention B9 6/01880
particular utility where the actuat or mechani smfor the noveabl e di sk
head noves the disk head in a rotary novenent across the disk, and the
mounting is arranged with the wedge neanstd ocations 20 positioned to secure
the disk file against rotary novenent relative to the carrier structure
in the plane of the disk. Preferably the carrier structure has a
base and two locegpponedspacs spjarangedcuddrtidpetipkety| €f ttheb@iskserted 25
bet ween the si ' | | r.s si,des, the
wedge neans be%ﬁie%égﬁ%{lgo%%# ggtg\/\%%%ptsﬁgig"e %gta%raléﬁerg%mmeot t he di sk
file and one oFegéFﬁvgiH%sthﬁ qerEier sErjGhune, [theywpdgeReans Peipgeferred
form the wedgadapeesd for rempfably becsiimcrmedisl FLIgeinmMes carraaged to

act 30 et et g, 3y Neho e fladulfef ddo ! 4t 948 QBGSLAP Herblifn
carrier structiie at .respective 17rst and ‘second Tocaton Spaced apart
al ong the sai d meABsSsfae SFiving dher Pedgemgnns into wedging engagement

4a Pr ef er alingdepéadéntly =i deaMC dodatisat i ons are positioned t owar ds
respective ends of the said side of the carrier means, preferably
| ocat ed opposite designated nounti n points of the disk file. Preferably

the two opposed si dBEeEerably fhe, mgans sEm (ARiving FPRcYeReR iMengr 1n8°t he
di sk pl anel0 wiedgihfcengagenerdte dompriserdsmdrignimeanke carrier structure,

and conveniently the base of the carrier structure is.- substantially
parallel to the disk gl ne. Conve i%ntlg t he WD 97/ 06532
PCT/ GB96/ 01880 Th nvention nds particular u;%;ity where the

actuator mechanism for the moveable disk head moves the
disk head in a rotary movement across the disk, and the

is5 mounting is arranged with the wedge means locations
positioned to secure the disk file against rotary movement
relative to the carrier structure in the plane of the disk.

Preferably the carrier structure has a base and two

20 opposed sides arranged for the disk file to be inserted
between the sides with the disk plane transverse to the
sides, the wedge means being moveable to act between the
main body of the disk file and one or both sides of the
carrier. In a particularly preferred form, the wedge means

25 comprise first and second wedge means arranged to act
between the main body of the disk file and one side of the
carrier structure at respective first and second locations
spaced apart along the said one side of the carrier means.
Preferably the first and second locations are positioned

30 towards respective ends of the said side of the carrier
neans, preferably located opposite designated mounting
points of the disk file. Preferably the two opposed sides
are arranged substantially perpendicular to the disk plane
_when the disk file is inserted into the carrier structure,

35 and conveniently the base of the carrier structure is
substantially parallel to the disk plane. Conveniently the
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nmounting is arranged with two opposed sides substantially vertical and
t he base substantially horizontal. In one preferred arrangenent
the other side of the 5 disk file abuts against fixed portions of the

ot her side of the carrier structure. In an alternative preferred
arrdngenent t means further conprise third and M§9€
nmeans arrange o ac bet ween the mai n body of t he dISk f|

ot her side of the carrier structure 10 at respective third and fourth

| ocations spaced apart al ong the said other side of the carrier
structure. It is particularly-®preferred that the wedge neans are
mounted on the carrier structure for novenent in a 15 direction transverse
to the plane of the disk of the disk file when nounted in the carrier.
Conveni ently theountdgg is arxeges sichnbowoteppdsed sddesesubstdrgtiadlyal |y
per pendi Cul a1 yare:£01 1 B PLANGE S08sthitks o Wexdbslicdi] ¢ when mount ed

I n the carrier, preferably the wedgli ng novenent being in a 20
substantially vertical direction. Conveni ently each wedge nmeans
conprises a wedge nduneerd prefsrredsexrahpendwt Wwhenother sigde «iff rther

structure agd tdiskTelileboeytdladdirsd Qkxédll%rtionswﬁgntﬂamt%i' isiakhes
carrier structure. neans ﬁrOVI es a wedge

surface eﬁaﬁbfﬁﬁrgegu??ﬁﬂﬁ§359 ‘th 03?r$1335ﬁ£%§vﬁe85? le in a
range of 50% ofrnangementtthm wedgec mepns hfuxvhers Remgrige thlr%mnﬁaces, nmor e

preferably in tfisncAngeageOfess tdi@angea £6i4dt %ﬁ:aehethanﬂhm&bdy of
preferably at auf"@%g' 9 %f&'&a?%e %%Hé!r L0 é’rora%goé%gﬂ%ys Jial b0 the

friction an sur aces riction angle S

et 18he shgieepBetiEe it ORI EPUFbh (WREAHEFRC FDSERE ARAFT ARG

the direction othd FaigesvhéAndéidead the betiben dtra@tunben a force is

just tending to cause relative slirding. 35 Conveniently the two surfaces
. whi ch wedge together may be provi ded on synthetic plastics nmaterial,

the coefficient of It is particyigrdy preferred that the wedge means are
PCT/ (3B96/ 01880 mounted on the carrier structure for movement in driction

bet ween { hes TRl &fahI RCLPIREALGN RN khY blladds the BIERCP thd Ailk
conveni ent 'y equl le when mountgé/ eir}l E"\l:rllxe carrier. Conveniently the wedge

means are mounted for movement substantially perpendicular
to the plane of the disk of the disk file when mounted in
the carrier, preferably the wedging movement being in a

20 substantially vertical direction. Conveniently each wedge
means comprises a wedge mounted to be insertable between
the carrier structure and the main body of the disk file
when mounted in the carrier structure.

25 Preferably the wedge means provides a wedge surface
engaging a surface of the carrier at a wedging angle in a
range of * 50% of the friction angle of the two engaging
surfaces, more preferably in the range + 20% of the
friction angle, and most preferably at a wedging angle

30 equal to or approximately equal to the friction angle of

. the two engaging surfaces. By the friction angle is meant
the angle between the normal to the contact surfaces, and

. the direction of the resultant reaction between them, when
a force is just tending to cause relative sliding.

35 Conveniently the two surfaces which wedge together may be
provided on synthetic plastics material, the coefficient of



the wedging angle is in the range 10 to 15, a preferred angl e being

12[err]. 5 In one preferred form the nounting may include a
drive linkage for noving the wedge neans relative to the carrier
structure, the drive |inkage including the drive means for driving the
wedge neans i ngQ, Peflg,Ng engagenment 10 and a control rrenberl,m%he by
a disk file upon i nsertion of the disk file into the carrier
structure, the control nenber being arranged to effect the said
novemnent of the wedge neans when the disk file is pushed into the
carrier structure. Conveniently the contréF nember 15 conprises an

upst andi ng bracket at the rear of the carrier structure positioned so
that as the disk file is pushed into the carrier structure the

upst andi ng br ackeictiordesiieen thecmateiridils bedngceornansentdyr dnatheer of
the linkage. Al g@nge 0.0 €20 ¥onvdieidHt1¥e elguBkags & 0! UgRRvaniBREEY | Y
oper abl e 20 e&gct|o€b Ienegﬁﬁgrrqggﬁﬂ}to nnveléhe cg#%rol nen?er |$
reverse to rel ed88 ¥H FPIEAE 17 oHERNIRg 18N g Y eltent 2 PFeigREet

ej ect the di sk ehgde kbgtrg d&r-ati on of the nmanual ly oper abl e ej ection
el ement. Comveniently the ejection element is a |lever projecting from
the front of the 25 structure whic an be moved. b he .opergtor, to
cause the cont r 8¢ ?ﬁ;ee Iref?egrﬁ%vgo U redf“?“ gub%s%a% il %glugﬁ File
partially out ofirivie timkage for moving the wedgei means xalativestpathecul ar
utili té wher e t&arzihfar n@tlﬂ%&ﬁlﬂ:e(}oﬁﬁé!&ﬁ.ﬁv@ mhuaglﬁi 11YcD.fdiGr|§r Fl:hlé_r dﬂ{,?uct ures
mounted in a copmon._frane.for. operational use plurality o
Carrier stract URESREFaE Sl b8 pedlP mbhs 1ifp wedaihe”eRonudpgne
contri but e 100 t FEAOF cPRMTTRY Membes sepgageable; by frdhek fder ¥peBly t he
plurality of caihbettsém ust urRs aibk £ily Mrtoheneyearbiead Isteiudraryi t thé he
conmon frane, V\@bﬁ@rgf%emv%xés%éggggrf&&d/ &oSulebapii Ja16 Bbb¥meft €N

wi th noul ded .
PCT/ GB96/ 01880 ©f the wedge means when the disk file is pushed ﬁpﬁgtpgg

conponent s. carrier $umidiarmenr eConvenienilyf ¢heedontixil meabeount i ng

conprises 3spl UeghptYs@f &AMddtandihy Wit b ¢hy FRMNIRA thel Bafr £&FTON
frame-and i ncl udin un

neans for ng t he frame_in floati
el ati onship t oSS HPHHRG BRRALoPGE; 9| T 25 thecRisk | Bdq 45 RESPRA e from
vi brati on transaénteethé rezrtiar structure the upstanding bracket is moved
rearwardly and actuates the remainder of the linkage. Also

preferably, the: drive linkage includes a manually operable

20 ejection element arranged to move the control member in
reverse to release the wedge means from wedging engagement
and to eject the disk file, upon operation of the manually
operable ejection element. Conveniently the ejection
element is a lever projecting from the front of the

25 structure which can be moved by the operator, to cause the
control member to move forwardly to push the disk file
partially out of the carrier.

The invention finds particular utility where the
30 mounting comprises a plurality of carrier structures
‘mounted in a common frame for operational use, the
plurality of carrier structures being rigidly mounted in
the frame so as to contribute to the overall stiffness of
the frame. Preferably the plurality of carrier structures
35 form a honeycomb structure with the common frame, which can
be made to give substantial rigidity, even with moulded



ground base. In such an arrangenent the advantage can be derived that
t he<mai n body of each disk file is held 10 rigidly nmounted relative to
the common frame to reduce the effects of reaction to accel eration and
decel eration of the di sk heads, but at the sane time the floating

mpunti ng of verall franme can be used to avord the t n of
s et PR 3bE

vi brations fro d to the individual disk files. n one
preferred arrangenent, the carrier structure may |nclude a connector
adapted to be connected to a correspondi ng connector on a disk file
when the disk file Is inserted into 4%e carrier structure, the
connector of 20 the carrier structure having a floating nounting on the
carrier to allow novenent of the connector relative to the carrier
during wedgi ng plasehestcafpodentsedge neans. Such an arrangenent can
conveniently be used where the medge means conprise first and second

wedge neans arranged to act 25 tmeen t he n body of the disk file and
one.side of the  TUEEReIROTRy rjifc &r Br%feﬁreeéﬁk‘ﬁtv’éh% P second
| ocat i ons aoppsdges parplutadigyt b cardiemsteudsunes t Pigisiyr mounted

structure, gnd :M'h%r éoﬁtﬂ@noﬁf@ie %rﬁeiﬁﬁlﬁ@ﬁm@'élﬁtefahkeféb%&nting fH@i nst

fixed portrons

In an alternati @'“Br g’f"e% ‘a‘?‘-’r 5&8’8%@8?9“’?‘% tr?a)? Hgouné b?ﬁ? ar'tté’e&s??tﬁ?et he
or each carriEHdi§Brﬁé%e$eimrﬁhﬁu§§§m& from wihneddoosr taaapniitad fiyomcthdect ed

to a corresponcﬁzanSbassonnmtsircnoanaaﬁlfakgénidxﬁ whenadventhgek ckhl Bei S
| nsert ed QU obloLAREI LR Bl BRHD Cor |t MIURCERe Ofs I LEN T T,

8 structure aving a nounti he carti ef st UcTure
 fixed rel atPve FigidpE ﬁPBﬂEeQﬁrQ4ﬁ§iHPsE°vﬁkﬁtqqm@qal§Kame t¢|#§9“ﬁ§ Fh%erted

in the carrier s#fedtEUbE, réQORRIM toNgcceley@igm BRANGebelahtiom bEotrd at
| ocations on Op&%% Ls?atdeéu{e ftr{ehgaﬁér{ifé i %‘i&gtfﬂgfk%tﬂ{(ﬁgggsg to

ef fect wedgin eral "‘novenen

relative totttené"’E’éIPH ef*r%‘t‘? Fybe, used to avoid thestyzpgissipreef at ed
t hat where featwibratabnshfrdd groun@ntbotharindistidual Aeslei filds.h regard to
apparatus 35 according to the invention, such features may al so be

provided with regard to a net hod accor di n é%l i nvention, and vice
versa. 15 | TP 9P| Bﬁ?%‘?r’tet‘?eraérﬁ‘gg%?‘%}%'d S FARELRT RHHEWERh t he
i nventi on a netRw ioblpdenti aonneatiosk afipbtedatag g godaeated tosteor age di sk,

a noveabl e di Slﬁzctﬁ@%poaaﬂng EBhredAY on a SLHIPFillenghbhetklh dd skE1desk
head, Conpr|S|r¥L Q%er¥e8 into the carrier structure, the connector of
20. the carrier structure having a floating mounting on the
carrier to allow movement of the connector relative to the
carrier during wedging movement of the wedge means. Such
an arrangement can conveniently be used where the wedge
means comprise first and second wedge means arranged to act
25 between the main body of the disk file and one side of the
carrier structure at respective first and second locations
spaced apart along the said one side of the carrierxr
structure, and where the other side of the disk file abuts
against fixed portions of the other side of the carrier
30 structure.

In an alternative preferred arrangement, it may be
arranged -that the or each carrier structure includes a
connector adapted to be connected to a corresponding
35 connector on a disk file when the disk file is inserted
into the carrier structure, the connector of the carrier



of inserting the disk file into a space defined in a 20 carrier structure,
novi’ng wedge neans to act between the mai n body of the disk file and
the carrier structure at at | east two | ocations spaced apart around the
peri phery of the disk file space to secure the disk file agai nst
novenent rel at| he carrier structure, the wedge neans

each | ocation g%f?éﬁﬁﬁmedging surface acting agai nst the%gﬁga@&h and
a second wedgi ng surface acting agai nst the carrier structure, the
wedge neans bei ng noved by driving the wedge neans into wedgi ng
engagenent I ndependently at each | ocagion to allow a different extent
30 of wedging novenent at each |ocation, operating the disk file when
t he wedge neans are in wedgi ng engagenent, and

8a r el easi ngttwlnetwﬁdgmvliagna howgtivey ginn ghengageientstiractbkewhich

renoval of the h fanst BECLRL € n odi ment
of the inventi on vm %édn%ﬁlg%gg%sg?lﬁg @' n% b %Hé daéikar?peg \thté\hd:?é‘?erence _
to.the acconpanfisg is %ﬂ%ﬁﬁ?ﬁ&siPntﬁﬁn?ﬂFrier Structur?ﬁgﬁQQPefaF ng front
perspective vi ewedfie andarid deingClositivnddgtlocationé wn dipposité esides

enbodyi ng t I pye

BT/ Choal 01850 B¥ePhd Yhrrier structure ‘¥id® 4r%8rgda _fo effect wedgin*ugure 5
is a front perspEtion orifhantolaterph MRS of the ik £ide Felatdirlyi ng
the invention, sbowhegddidedi skrattere. in the nounting; 5

Fi gures 3a, 3b and 3c show respectively a front perspective view, plan
vi ew from above, and_front el evation, of the nounting shown in Figure
2: It is to be appreciated that where features of the

10 invention are set out herein with regard to apparatus
according to the invention, such features may also be
provided with regard to a method according to the
invention, and vice versa.

15 In particular there is provided in accordance with the
invention a method of mounting a disk file having a data
storage disk, a moveable disk head, and a main body
supporting the disk and disk head, comprising the steps
of inserting the disk file into a space defined in a

20 carrier structure, moving wedge means to act batween the
main body of the disk file and the carrier structure at at
least two locations spaced apart around the periphery of
the disk file space to secure the disk file against
movement relative to the carrier structure, the wedge means

25 being moved by driving the wedge means into wedging
engagement independently at each location, operating the
disk file when the wedge means are in wedging engagement,
and releasing the wedge means from wedging engagement to
allow removal of the disk file from the carrier structure.

30
An embodiment of the invention will now be described
by way of example with reference to the accompanying
drawings in which:-
35 Figure 1 is a front perspective view of a tester rack

having mounting for disk files, embodying the invention:

This Sheet Has Been Re{ilaced

ARG



Figure 4 is a perspective view from bel ow of the 10 nounting shown in
Fi.gufes 2 to 3c; Figure 5 is a perspective side view of a wedge
el enent form ng part of the nmounting shown in the preceding

Figures; 15 Figure 6a and 6b are diagramrmati c side sections of

t he wedge\a f9 Lgure 5 showi ng respectively the wedge in_non-

wedgi ng and we gi Eﬁ't&posi tions; and 20 Figure 7 i s BCHERYYA$88at i c
front perspective view of a nodi fication of the | ayout of the nounting
shown in Figure 2, with the disk file not inserted. Fi gure
1 shows a tester, with nountings enbodyi+8r the 25 I nvention, for nounting
a plurality of disk files in operational positions for testing the
disk files. A conmon frame or rack 11 has three vertical side plates
12 bet ween whi Ehgere arimryddoatpperspedyivel viawrb£rs mMaintifgbeor
described in mof ikt ile NIRIRRGT chEARRGRICKET shdufily wlledles ey gPacE
into which a di .Sk_t%‘l |l e ca€, be renovably I nserted o? operati onaf' use,
the disk files Being PRERTTRYY at the front of the rack 11.

Figurés 2 to 4 show a single carrier 13. In Figures 2 35 and 4, a disk

file indicaded generdhhvedt3ds4 3L anR0WR ' j it arrier 13.
The disk file consi ylste ® thow, eBREELEURI I £olin?

PCT/ GR96/ 01880%%'1%'93&%1\% \"riiew, plan viewvg'o?rZa ov_eiognd fronmei n body,
shown in the drelfivAagicns @f rehe aoyprting cshawny ior Figurehissi s 15, and,

I nside the casing 15, a data storage disk, noveabl e read only or

read/ wite head, an r tu f or_.novi_ng the dis ad over the
di sk, all of which g'}éﬁ)%gc%n%n grg%% e%%%vearvé'eﬁ'ofrgﬂo Th < i gures. The
carrier 1013 mounking cShewmn o FIgusRg 2\#° &Rjosed sides 17 and 18.

Associ ated with the side 18 are first and second wedge means i ndi cated

generel |yt 19 anpdfrgrd S0 ohbepilesve AI5LRUE FUAR e "G

disk file and tthe ii de 18 1 , secure ]
agai nst rot ary TOFMRGRAENCT Fhe ReEnting Ahoyrate the BY¥eredimgthe carrier
Figures;
15
Figure 6a and 6b are diagrammatic side sections of the
wedge of Figure 5 showing respectively the wedge in non-
wedging and wedging, positions; and
20 Figure 7 is a diagrammatic front perspective view of a

modification of the layout of the mounting shown in Figure
2, with the disk file not inserted.

Figure 1 shows a tester, with mountings embodying the
25 invention, for mounting a plurality of disk files in
operational positions for testing the disk files. A common
frame or rack 1l has three vertical side plates 12 between
which are arranged a plurality of carriers 13, to be
described in more detail hereinafter. Each carrier 13
30 . defines a space into which a disk file can be removably
. inserted for operational use, the disk files being inserted
at the front of the rack 11.

Figures 2 to 4 show a single carrier 13. 1In Figures 2
35 and 4, a disk file indicated generally at 14 is shown
inserted into the carrier 13. The disk file consists of a



structure. The wedge neans 19 and 20 are positioned at | ocati ons

oppesite two of the standard desi gnated nounting points for the disk
file 14. 15 Referring in particular to Figures 2 and 5, each wedge
means, for exanple wedge nmeans 19, conprises a noveable wedge 21 which
I s hoveabl e d y to produce a wedgi ng action. Ref | I gure
5, the wedge g@?%@%&% first, 20 wvertical, wedging surface ;%5%§%m@ﬁgg

hi dden si de of the wedge 21 and a second wedgi ng surface 23 which is

i nclined to the vertical at an angle of approximately 12[err],

I ndi cat ed at a in Figures 6a and 6b-1Phe first surface 22 of the

wedge 21 bears against a vertical side surface 24 of the 25 main body 15
of the disk file, and the second surface 23 of t he wedge 21 bears

agai nst an i nn@eisubpdre HOWIFiiguithecdyawingpiag fe Tergengglay casdngapri er
'136' The 3t anda(rjd_ll;afégs.bgma} eéirlxd, maagatA tneoé@sﬂig ars, 0k aae% Cktdcdgel aikg,
i ndi cate iaar Ll at e..downwar dgl ng
ovenont of t hASYSRARSohefd oty e Beaa e nesd, aRACESEHIVALRES MY
spring 26 whi ctfors movinghth@ disk-ihgadeovennthelidigkanedli efiivhidmaregures 6a
Fmdf 6b,5 ggbd@&ﬂbhgﬂtéﬁ? hra:wgget Egwalgrﬁww Figurés Pl oHd h&rtr%ér Tthe
eaf spring i,s secured to the side Q e carri.er sfructure at a
central porti ot FEFBETS°3nT basg é‘s amjj two °pp%%7/"§8§3]27 andt 18
PCT/ GB96/ 01880 Associated with the side 18 are first ppd second wegi@ewar dly on
ahbearijng sur f aeand’ ialitatedafigRraliyUavals and 200Ndreangud b ra&\terren}] of
the wedge 21 i ontr.o PLQj i i 8 operating.with a
ranp 29 defi ne}e%fggh thdmg%%?ﬁolﬁye1?55?n€§%e&1€\%§ iJeg':'%lz"’laé) é}heo%ﬁ'dﬁnl i gure
5. 5 10 ofpdihgi FRTELeF hete ERcuaPnThefdigie @gaingk CoHPFAr ent .
from Fi gures 2modvementt In &rhdgaidordllaplaheOrsiditive to phejcnddieg | ugs 50

and 51 Cooper aig Akl sl ICrRU | AR5 ndEns 19 B8 35 oid bHE: SldlRal .07 the

carrier, and a _gui pr o] ec on the secon gl ng_ surtace 23 of
t he wedge IpcatigpgcPRPRIL YR tHCaofuFhe Stendans CdRsiontRY noEing of
the side 18 of pgdimtsaforethe disk file 14The pin 28 (Figures 2 and 4) forns
part of thgsdrive 15 | i nkage which will now be described in particular

g com een” RehRrEufl: B8 sibnshutal fa, ALY End s Mhon weale™ "
means, for example wedge means 19, comprises a moveable
wedge 21 which is moveable downwardly to produce a wedging
action. Referring to Figure 5, the wedge 21 has a first,

20 vertical, wedging surface 22 (on the hidden side of the
wedge 21 and a second wedging surface 23 which is inclined
to the vertical at an angle of approximately 12°, indicated
at a in Figures 6a and 6b. The first surface 22 of the
wedge 21 bears against a vertical side surface 24 of the

25 main body 15 of the disk file, and the second surface 23 of
the wedge 21 bears against an inner surface 25 (Figure 6a)
Oof the side 18 of the carrier 13. The standard designated
mounting location of the disk file is indicated
diagrammatically at 26A.

30 _

The downward wedging movement of the wedge 21 is
effected by a downwardly directed leaf spring 26 which is
shown in Figure 2 and diagrammatically in Figures 6a and
6b, but is omitted from the other drawings for simplicity.

35 The leaf spring 26 is secured to the side 18 of the carrier
structure at a central portion thereof, and bears



structure 30 which has a principal horizontal body 31 from whi ch
pr.oject upwardly a control nenber 32 and a side 20 nenber 33. The control
menber 32 is positioned to be engaged directly or indirectly by the
rear, of the disk file 14 when it is inserted into the carrier
structure, anqud Bfseszy Side nenber 33 carries the two control |ns 28 of
the first and second wedgi ng neans 19 and 20, which prOJ ys 25
in a horizontal direction to enter the aperture 35 in each medge 21.
The overall wedging action of the nounting will now be described in
general formw th references to Figures=3-and 30 4, during the insertion
of a disk file 14. As the disk file 14 is inserted, the rear of the
file engages the control nenber 32 and noves the control tray 30 in a
rearward hori zSR¥AWAFALECPR o beprd ngoRtiFERce 2y ofotharvedge 21. wazd de
member 33 rear vard ldpwnward Nopwamintc ofit thé ydye2813%s covBroElel byi B i tS

respective aperﬁigj%c%éng pfn Wg%oéératfﬁg with &OQ.S@?O%%S ePi:{LdZ%WQXeS

rearwardly, the wed 'f ree
PCT/ GB96/ 01880 aperture n the wedge 21 as shown_ ig Figure 5‘t0 nove

downwar dl y ®inder the effect of the spring 26, as the ranp 29 rides

downwardly rel ativepe@ais SONHL reicp | bhet he
file 14 has beeh’%s u d R sl?ﬁt%gq?l‘ t}g%{gg@ éw%t’&\%kl cﬁ st age

ed _ho
each wedge 21 ?1%5 n%’ova‘?ﬁ?fll% asTR RARFH Ff'gu?‘é°6‘b{qeo secure the
di sk fil e RRAJIEEFENG oo fithlandp & neovpeiaten yitheside csumfaceise 52

FII st head of thmdlissk ihi tRe side 18 of thé*‘fafﬁ@ ndgg Qf giiife gont [)0| g

i nkage wi n scrihe ref erenc es and c
and Fi gur e“’ %ﬁ%f%g%on rot 1{}, fegan?n%?‘fﬁfé? 3%?8 %rfbff‘i ¥Pdge

whi ch defines #¥e&ROPaREtRYWALIOR ghéderalont564in Ablewer portiopnothe
under si de of thghebad@elB80obs t4re Garkier.13, is a pi voted, manually
operabl e ejection el enent 42 which is 15 pivoted at a pivot pin 43 for
pivotal novement in a  horizontal plane. The extent of the pivotal
novement is contPoPER 2§\ Fioyrss g. and 4 WfcsRsnBIes of e drdvete sl ot
45 in the base lihkageewhjieh twilll eloRTB8t AdScribigd iaepaRticulad Qrwh dl y '

pr oj ect i ng mn%é&e%séa%ey#w 8911 0idS 20na iche PL O] Gals TrOm Lhe

front of the carrier 1 w of Figlre 3b. On

the other side E*ERE mka?ﬁ \fiﬁmp&'éseﬁsPE?Rﬁﬁ?qHYFPgﬂ?\éeﬂblﬁ H&Sd] ect i on
el ement 42 has structarpr 3P edhicly hisngepriifcigs ic hogx zentasl | bidy t3r1e fremnt r ant’

which project upwardly a control member 32 and a side:

20 member 33.. The control member 32 is positioned to be
engaged directly or indirectly by the rear of the disk file
14 when it is inserted into the carrier structure, and the
side member 33 carries the two control pins 28 of the first
and second wedging means 19 and 20, which project sideways

25 in a horizontal direction to enter the aperture 35 in each
wedge 21.

The overall wedging action of the mounting will now be
described in general form with references to Figures 3a and
30 4, during the insertion of a disk file 14. As the disk

. file 14 is inserted, the rear of the file engages the
control member 32 and moves the control tray 30 in a
. rearward horizontal direction. The control tray 30 carries

the side member 33 rearwardly, moving each control pin 28
35 rearwardly in its respective aperture 35 of a wedge 21. As
the control pin 28 moves rearwardly, the wedge 21 is freed



curve 41 and engages the rearwardly facing surface of the 25 tray finger

40. = In a preferred nodification of the control tray 30,

the inner surface inner edge of the tray finger 40, facing t he
reentrant curve 41, has an involute shape cooperating 30 wth the finger
47,%so as to rspuce Mﬁar at the cooperating surfaces of the fingers 40
and 47. o e removal of a disk file 14 will now b&Cd

principally with reference to Figures 3a and 4. The 35 renoval is driven
by the novenment of the ejection el enent projecting |l ever 46 to the
left in Figure 3a. Contact of =12p0D 97/ 06532

PCT/ GB96/ 01880 -13- the finger 47
with finger 40 produces forward novenent of the control tray 30 which

in turn producete feAvta fgvRBIedintunder the efiferhiof rbe FRrivgiGp@s ure 35
of each wedge 2gne Afamp 29 &iqu#® mﬁwawh.?rk&aﬂda @4l €nd, cohersl faet s

that the pin 8 vesfo Wardy Ia e.r 2 rcesthe
wedge 21 upwar 3?% agd r?sfmf' R AR ecnt% f%g? I'ng h?§n-8?te1’?spu’g‘ er15155| ng
t he wedgi ng ef f8Eklintee the sgarriar M' Eiir vhtgh Stagﬁo?éﬁbrﬂ'e@e taiehlaéver
46 draws thg CQﬁtWéd domb a1 By d€.shown SROPEIgWRE t6kC tbaseyute the) dikk3a)

tovards the {1 OB Qladdibel Onor FALLISY mblentRU%a )86l LG LDE ST oK did © 14

partially from €] ec 'S par |Clﬁarly
advant ageous, btsudheadhefqrhg disk fM-G\M | usual ly be engaged at the
back of the tester rack 11 with a nultiple pin connector, which is
Gften dfficult to Uil WgnlindBt od nd BoHELGPU 1Bl Ity QY Of Lhe
disk file._ _A I cant nmechani ca ge-I's provi y the

| ever 105 ARARrined b seferance B‘Qs@iS‘Fr?-ﬁ@aeaPr FBA G and Figure
Consi dering nowa ditenidontfol htrayH0 dpeindefte proj2@tingi findeer sieEn
particularly ol Gdsdtes Ml Birve of dliAkrblCaboRl | Niiiideace 27

sl opes downwar dl to t he ures 6a an at an angle

to the horizont he “‘W’?Fﬁﬂd?sq h’@‘esé’ﬁéeaéﬁt £ WeaGPRY iﬁﬁg?‘% b Vieen t he
t wo sur f acgevat@dncan8adly t dpenaddge ejectidinellemepts 42 ofhidh siP5

i nclined bggri r&m&@%& &/pivot pHNYY Tokhpivéfid sBWEREn€4in a NDVEs
downwardly w tI} %m%?g‘eﬁiaﬁﬁl n ,thl recti onfpgl{ealplwotal mo‘tngmetme irrsovemant

of the surface
controlled by a stop pln 44 which moves in an arcuate slot

45 in the base 16. The ejection element 42 comprises a
forwardly projecting manually operable lever portion 46

20 which projects from the front of the carrier 13, as shown
in the plan view of Figure 3b. On the other side of the
pivot 43; as shown in Figure 4, the ejection element 42 has
a projecting finger 47 which extends into the reentrant
curve 41 and engages the rearwardly facing surface of the

25 tray finger 40.

In a preferred modification of the control tray 30,
the inner surface inner edge of the tray finger 40, facing
the reentrant curve 41, has an involute shape cooperating

30 with the finger 47, so as to reduce wear at the cooperating
surfaces of the fingers 40 and 47.

The removal of a disk file 14 will now be described,
principally with reference to Figures 3a and 4. The

35 removal is driven by the movement of the ejection element

projecting lever 46 to the left in Figure 3a. Contact of



arrangenment, the spring 26 does not need to slide sideways over the
bearsi ng surface 27, as would be the case if the 30 bearing surface 27
were to be horizontal. Referring again to Figure 2,
conveniently the carrier structure 13 includes a connector (not shown)
adapted to be connected to a corresponding connector (also not shomn)
on 35 the di¥®*M893%2 14 when the disk file is inserted int 96/01

carrier structure. Conveniently the connector of the WO

97/ 06532 PCT/ GB96/ 01880

-14- carrier structure has a floattBg nmounting on the carrier to

al |l ow novenent of the connector relative to the carrier duri ng wedgi ng
novenent- of the wedge neans.It will be appreci ated that during the
wedgi ng novenertheoffitper vitigel th fdager 140 pmpd@esnfoirgard myvemenkeofi | | be

?hve(rj’y il }glht the BEMEFED Lty ta{@ﬁwﬁaéggtixh Iﬁlﬁ#p&eawsslféxtwafa ﬁbGHzﬁ@n@1335
e dis ile seat s e |e an arrjer ,
This novenent ¥ & Eén?r’cfgg#%d IRy epR ??%’é?‘f"?‘?g%s °fnﬁﬁ‘r“i‘? ‘H?gd% Zﬁ.

connect or. Becahownt herticklirlye inafigerd R, rhixecelffect als ythady rthg pire

wedgi ng opeg at 'ﬁ‘mbés'ﬁorwardl@@éh.aﬂivéh@é ﬁ:thrﬁﬁﬁnE@t&{d 'ﬁr@:@b knst
conpliant, but

res v ljttl e force i ant
parts. If this “feggﬁo%f %w% gﬂgt 'Lli‘% ?"Fo{ecﬁogg ﬁ?% ?‘%Fing Zgugﬁé‘fﬁ ee
t hat the disk fﬂqlgassnglgwlvgﬁdg?a\meéfwtt%tt@ ahslgfbte ded. oFurther
In an al ternat iu\tﬁeﬁéﬁﬁﬂﬂﬂnﬁm Ivewna6i agawdN e eaht¥ol menberdi32U(8s7, two

fi xed connect or S nted_o ac l.an

ext endi ng acrosgmtwﬁ‘e 9? fa’f%'r? q?"\’?'iggr?l a}u) ﬁwara’ﬁeta%démpﬁeg s%@ and 20
of Figure 30 arearrieshbin thugeiestingathy diskrifdlecl4 partiedly §remhand
snh de 18I of ﬁtﬁecﬁgleéﬁf S:tt{wﬁljé&ti& ﬂsfbddm&ren’ﬂﬁiiéﬂffﬁﬂfg%ﬁarly Fi %ure 7,
there are al so e gy gflgpé_&% 4 with ' p@N the N
ot her side 17 O#H"%X‘ ga?rle % EI ﬂg ? é 19', 20'
are positioned engagediat the d?a}‘-'@‘n% the stastes &'a&gs?‘ %3 anFwatiade poi nt s
for the disk pirf icoanedtot hashinth fiscaftam difffﬁ.bgﬂuteta utpiaud Gyr maeelge
means 19, 2. likmugdOpu dga&éﬁ ¢he 10BRLI SAlur0albe pedge a means 19 or

20 whi ch has been escrl W th ference to 30 the cedl ur es.
W11 be appr eci SHEH ELRGRT ieshroal SHNERCHRI e RETHLOTS Sphe o9 o0
is driven into 4e@dony the ﬁrga@eriantthenhmmrmbycatrmh | ocation, by
the effect of

Considering now a detail of the leaf spring 26, it

20 will be seen particularly from Figures 5 and 6a and 6b,
that the bearing surface 27 slopes downwardly to the right
in the Figures 6a and 6b, at an angle to the horizontal
which is the same as the wedging angle between the two
surfaées_zz and 23 of the wedge 21. The purpose of this

25 inclined bearing surface 27 is to ensure that the spring 24
moves downwardly with the wedge 21, in a direction parallel
to the movement of the surface 23 of the wedge 21. By this
arrangement, the spring 26 does not need to slide sideways
over the bearing surface 27, as would be the case if the

30 bearing surface 27 were to be horizontal.

Referring again to Figure 2, conveniently the carrier
N structure 13 includes a cOnnector (not shown) adapted to be
connected to a corresponding connector (also not shown) on
35 the disk file 14 when the disk file is inserted into the
carrier structure. Conveniently the connector of the



the |l eaf springs 26, the disk file can be secured by the wedgi ng action
agarfnst novenent in a horizontal plane 35 relative to the carrier

structure, wthout |ateral novenent relative to the connectors 61 and
62. Thus in the WD 97/ 06532

PCT] GB96/ 01880 -15- arr angenent
shown in Fi guM@%/%%53%i sk file can be inserted and pl ugd&d/¢PRe81880¢ | x ed
connection system Any gaps bet ween the standard desi gnated nounti ng
poi nts on the disk file and the carrier structure 13, on both sides,
will be 5 taken up by the wedge neans.-IBre use of the wedge neans

provides for solid face-to-face clanping contact throughout t he di sk
drivel/carrier fixture conbination. It will be appreciated that

ot her arrangensmtsied siFuctuge hamws Qastboguseuhwindion the saupbemftd he
| nventi on, aﬁ&.v | R nit! B%t ) é‘d}%%%koﬂeiétﬁé%mth@hégr ssary.

For exanple t ng?e neans onl éé?'¥ RFOVI si de of
the disk file SHARS WRAGIHG, PPYRReTY éﬁb@ Edwedgeeﬂﬁﬂﬂf FﬁewaF}é@Tlon of the
sides of the dapprdciateshabet dérigw thecdgdgimgneovmment pésthe ometfepposite
a f ) xed p?slt | Ofleans 1 drlde 2025k B ;&ter et Ehferemiﬁe HEOBO%IL-? sifghef the
i's ile sp ace a i s | a
oper at i on. Thu'g r?éj:ﬁ" W@ﬁ%‘? 6’etﬁr Bb?die?jf \Mn%sgure %0r3® wedge
neans, spaced hlpardisk diide tldecseats FHomipsyf thaclefx dand sitle thae®,a and
Bos. ti onedt suce?jféié@ . amnt-zaem@kv?d@nt is bbbSmhiodd 8y bwtﬁéaffoaﬂ:§§1er 3y
ei ng positione anot her osi t'l one
opposite a fi x'gﬂungfng & r’f-&en O'ﬂ%?cﬁcffﬁ \(I)\ﬁegﬁgs%aﬂﬁ e‘ii 2‘%’ FE@?D‘? £ 6o
-16- 10 move laterally during the @edghmRg operation, it is
' important that the connector is not just compliant, but
also requires very little force to move the compliant
parts. If this is not the case, then it is not possible to
guarantee that the disk file is rigidly clamped by the

15 wedging action.

In an alternative arrangement shown diagrammatically
in Figure 7, two fixed connectors 60 and 61 are shown
mounted on a back plane 62 extending across the back of the

20 carrier 13. The wedge means 19 and 20 of Figure 2 are
shown diagrammatically in Figure 7 on the right hand side
18 of the carrier structure 13. In the embodiment of
Figure 7, there are also provided two further wedge means
19' and 20’ on the other side 17 of the carrier 13. All

25 four wedge means 19, 20, 19', 20' are positioned so as to
align with standard designated mounting points for the disk
file. 1In the modification of Figure 7, the four wedge
means 19, 20, 19', 20' may each be identical to the wedge
means 19 or 20 which has been described with reference to

30 the preceding figures. It will be appreciated that because
each wedge means 19, 20, 19' and 20' is driven into wedging
engagement independently at each location, by the effect of
the leaf springs 26, the disk file can be secured by the
wedging action against movement in a horizontal plane

35 . relative to the carrier structure, without lateral movement
relative to the connectors 61 and 62. Thus in the



1; A mounting for a disk file (14) having a data storage di sk, a
moveabl e di sk head, and a nmain body (15) supporting 5 the di sk and di sk

head, the nounting conpri sing: a carrier structure (13)
deftning a space i nto which the disk file (14) can be inserted ; and
10 (19, 20) noveable to act between the ngmin

(15) of the dlsgg?ﬂ%E and the carrier structure (13) at PG P@%ﬂ@mﬁmo
| ocations spaced apart around the periphery of the disk file space to
secure the disk file against novenent relative to the carrier
structure (13), the wedge 15 nmeans havit8g at each location a first
wedgi ng surface acting against the disk file and a second wedgi ng
surface acting against the carrier structure;

characterised i3FeRIEMERE GRRHTL iMcBAgUreo’ 2iisk £ide canhmpriogersed
r emovabl y Securdmy ptlhggeldsknfa lee fiiRe@ihConnedtitn systef! I UGl igap gor

operati onal Us%et@v&g }Eﬁe@{:’éﬁdd.}% hggkﬂggéed mount@?iﬁ dgéen C?e];ﬁ%{ ¥ gt E'énght he

wedge .neans (19 wedgl ng
| ocati on to al I%‘\Rre and’ Ehﬂl‘f;?’é'frj@?t sEﬂ‘E‘H‘t‘r%f e @i ﬁ@thﬂ’é?ﬁﬁ?t willebeh
| ocat i on. taked up ¥y nthsivetigeameandi Ngried usledab thé vadyeC hebRg NeANs

for d“ vi fziﬂ-&ﬂiaeﬁeﬂaf SN f'aEEQt&ef'Qéé'Qzl"aﬁxgi @%ﬁ%'r%;ggout

spring neans ( A nounti ng accor
arranged with t'i@? ask %ﬁﬁ%/“?ﬁ%ﬁ?rl 5&’&?‘?5?@%6"@ d%8d to secure the disk

file agai nst rotary novenent relative to the carrier structure

(13) in the plane Ofl:tt he1di 5. appraéiatéd tha% Bl Qgrgﬁ%ﬂ’éﬂﬂgg g0 any

recedi n aimi ich rr ructure (1 ase (16
gn d two gpfr;é) sede d%e means can be useg ighin the scope(og the, 1nventions| d)es

(17, 18) arrange@viged: peflivatding konpea¥ion ise presentneier ewcesseeyn t he

?Il gesz\éw) tB t he Féirsexahane ‘Eﬁ&ﬂ@d@ésﬁeans ok B desﬁmvicﬂﬁ vwedgeq, Hﬁang y
ei ng Jjpye e dis

file (14) and frg% o%ghgrggo?he sq’ﬁ%s ?% slﬁff'of“?ﬁ@"ﬁﬁf?’%%%@?ﬁﬁ? re.

5. A mounting 3688y §hRgEireetianes thewwidss ofc theddésk file space,

15 each wedge means being positioned opposite a fixed portion
of the carrier structure on the opposite side of the disk
file space against which the disk file is clamped in
operation. Thus, in general, there may be provided two or
more wedge means, spaced apart around the periphery of the

20 disk file space, and positioned such as to clamp the disk
file rigidly in place, either by being positioned opposite
another wedge means or by being positioned opposite a fixed
clamping portion of the carrier structure.




means conprise first and second wedge neans (19, 20) arranged to act
bet ween the main body (15) of the disk file 10 and one side (18) of the
carrier structure (13) at respective first and second | ocations spaced
apart al ong the said one side of the carrier structure. 6. A
mounting according to claim5 in which the other 15 side of the disk file
abut s agai nst 63brti ons of the other side (17) of PRE/GBIFIBIY
structure (13). 7. A mounting according to claim5 in whirh'rhe
wedge means further conprise third and fourth wed ﬁns 20

20') arranged to act between the main both—(15) of ° a"&ﬁd
the other side (17) of the carrier structure (13) h|rd
and fourth | ocations spaced apart along the said ot

the carrier structure (13). 25 CBAIMS A nounti ng accord| ng to any
precedi ng cl ai m I n which t he wedge neans (19, 20) are nounted on the
carrier ucture I)H for nmovement in a direction transverse to

the plane of th di &”64“‘? B9 ofek & idisk file i) RAYirgqai Aate stansge
carrier structuéésk,13) moveable @isk headounhd g necioo beidyg (15) Céupporing

- Wwhich the wgdgethe aiskeaRd 81k dba, 2 RURAELhS UomPRy8IRGL Substantially
perpendicul ar to the plane of the disk of the disk file 35  (14) when
nounted in the carrier structure (13). 10. A nounting
according to any prdc@rrger| atrudtunchi(dB) defimiawch avspgeeniats whigh
conprises a wedgle (dikk #RuLAt e04) &dE be inskPeed LAkl between the carrier
structure (13) and the main body (15) of the disk file when nounted in
the carrier 5 structure (13). 11. A nounting according to any
precedi ng &Pai min WeSR means t Hd Wedje moraable iy jagds batveer cthr medoe ( 23)

engagi n? Ft | ch%/th(d@Q of the asuu Iﬁueshfzfacﬂhé Q:a%&i%r%@%é&n?&@l@)'? a 10
range o err C e_o0 et urrtaces.
12. "A mounting & §9 gén}egg% E&& i&éﬁ%ﬁ?&% space: gﬁg Pfe periphery
_ o the disk file space to secure- the disk file against
movement relative to the carrier structure (13);

15
characterised in that the wedge means (19, 20) are
adapted for removably securing the disk file in the carrier
structure for operational use, and the mounting includes
means (26) for driving the wedge means (19, 20) into
20 wedging engagement independently at each location.

2. A mounting according to claim 1 in which the means for
driving the wedge means into wedging engagement comprise
spring means (26). '

25
3. A mounting according to claim 1 or 2 arranged with the
wedge means locations positioned to secure the disk file
-against rotary movement relative to the carrier structure
(13) in the plane of the disk.

30

4. A mounting according to any preceding claim in which
the carrier structure (13) has a base (16) and two opposed
sides (17, 18) arranged for the disk file (14) to be
inserted between the sides with the disk plane transverse
35 to the sides, the wedge means (19, 20) being moveable to

* [ L M S *



angle is in the range 10[err] to 15 15 ~13. A nounting according to
any> precedi ng cl ai mincl udi ng adrive linkage (30, 33, 28) for noving

t he wedge neans (19, 20) r t e carrier structure (13), the
drive | i nkage i ncl udi ng th ) for driving the 20
wedge neans into wedgi ng engage menber

engageabl e byWRIHPSRL fi e upon dISk f??@épﬂ%ﬁmﬂhe
carrier structure (13), the control nenber (32) being arranged to
effect the said novenent of the wedge neans when the disk file is
pushed into the carrier 25 structure-17- 14. A nmounting according to
claim13 in which the drive | i nkage i ncludes a manual | y operabl e

ej ection el enent (42) arranged to nove the control nmenber (32) in

reverse to 30 actr beewésn tie wadgebo®An=ls)1 OF i;hermzmdgsm gagagengnt and to
ej ect the di SKnkl ngW oi'ERaN ggerféﬁz)c& et R N cture, OPErabl e

ej ection el enent unting according to any preceding
claimconprising 35 - a plurality of carrier structures (13) nounted in a
conmon f sanme Alﬁc)uﬂmg)pebarammltwsﬂ,aimhe b uwtraicit yehef wedgei er.

-19- u | éggqyae t S S

contri but esto tehegoéeralltﬁ Stl %egéa gehgre fiarld Et% %OZ m)untl
according to 2FFopredctR RFtcbetHreBnths dadg bsdy 1) lﬂ%l"’lhﬁydﬁfkcﬁﬂ? er
structures (13ndr bgedsidel@ledfi the carriezoswouctussrs 13D1)ptf or operati onal

use and incl U@é&@eétﬂ?é‘“ﬂrst anh%e@&kli‘tld&t%ﬁsfé d raﬁ‘alzeaawa? :
rel ati onship t to |solat§E _%Erlles In the Trame from

vi bration a§%§ﬁ1 ?%xfﬂqﬁbﬁ?tﬁge FEREDHE 17. A nounting

accordi ngt@ o any precedi ng clalmlrlmhlch the or each carrier
structure (13)s.i nChuflésn@iry Heeokr@ing to cadamt sd;ﬁombﬁrcmmeea;adrt 0 a

correspondi n9 LOAneet g MGy eup Shiks Uda L MbET LI skl e 1S

inserted into ur e corinect carrier
structure othey Ride ¢41ﬁﬂ9fhghﬁ09ﬁ¥¢#ﬁf(ﬁ#rvﬁeuéer?ﬁﬁﬁ' structure to
al | ow novenent of the connector relative to the carrier structure

dur g, veglgi g 0V TR Olng NEUEAIR, TESMain §0un dHizon AdPWAbHEY

according to any prece
means further comprise thlrd and fourth wedge means

(19', 20') arranged to act between the main body (15) of
the disk file and the other side (17) of the carrier
structure (13) at respective third and fourth locations

20 spaced apart along the said other side (17) of the carrier
structure (13).

8. A mounting according to any preceding claim in which
the wedge means (19, 20) are mounted on the carriexr

25 structure (13) for movement in a direction transverse to
the plane of the disk of the disk file (14) when mounted in
the carrier structure (13).

9. A mounting according to claim 8 in which the wedge
30 means (19, 20) are mounted for movement substantially
. perpendicular to the plane of the disk of the disk file
(14) when mounted in the carrier structure (13).

10. A mounting according to any preceding claim in which
35 each wedge means (19) comprises a wedge (21) mounted to be
insertable between the carrier structure (13) and the main

* 4 L M $ *



claim6 or any claimincluding the features thereof, in whi ch the or
each carrier structure (13) inetudes—a————~connector adapted to be
connected to a correspondi ng

s o C to n.a disk file (14) when the
disk file is 25 inserted int &} it q&” ‘?ucture, t he connector of the
carrier structure having a nnund m ﬂ" I rier structure which is
fixed rel ati v&v@ #7466 pl ane of en the di sk fPCHGBY/OI$R8ert ed

in the carrier structure, cooper ati ng wedge nmeans bei ng positioned at

| ocations on 30 opposite sides of the carrier Structure and arranged to
effect wedging action wthout |ateral neanent of the disk file
relative to the carrier structure. 19. A nethod of nounting a disk
file (14) having a data 35 storage di sk, a noveable disk head, and a main
body (15) body (15) of the disk file when moudfited in Itepeattrigrt he di sk

and di sk head, 1S ne steps of : _ inserting the disk
file (14) intosggg%é%%iggpbﬁed in a5 carrier structure (13); and

novi ng wedge neans (19, 20) to act between the main body (5) of t he
disk file and 1be camidwiting’ Hetot®ingl o any prebédimpelatimoihowieididons

spaced apag! aLgUNGhddie dShEPRELY Ok o wddelbakeldd S a8paRaLGuISTT S (N

disk file again venen ve tothe carrier r 3), the
wedge neanSURERFe P thea CATFIRTTHICTURR 8F ARAGIGIsarPdeeln @ jcting
agai nst the diséndge et and04 séctinal fHcidgiiop anglacef the xebdi eggagingist t he
carrier structgsfeades. characterised by: driving the
wedge neans (19, 20) into wedging engagenent i ndependently at each .

| ocation to allow a 20 different extent of wedgi ng novenent at each

| ocation; 10 12. A mperEinongettedihs kd idlaiwhzh imevhietgeheewedgingp, 20)

are in wedgi NGaRPPRUEIEIN thd"dang€B10° to 158.€asing the wedge nmeans (19,
20) from wedgi ng engagenent ?o all ow renoval of the disk file (14) from

t he carrier structure (13).
13. A mounting according to. any preceding claim including

a drive linkage (30, 33, 2B) for moving the wedge means

15 (19, 20) relative to the carrier structure (13), the drive
linkage including the drive means (26) for driving the
wedge means into wedging engagement and a control member
(32) engageable by a disk file upon insertion of the disk
file into the carrier structure (13), the control member

20 (32) being arranged to effect the said movement of the
wedge means when the disk file is pushed into the carrier
structure.

14. A mounting according to claim 13 in which the drive

25 linkage includes a manually operable ejection element (42)
arranged to move the control member (32) in reverse to
release the wedge means (19) from wedging engagement and to
eject the disk file (14), upon operation of the manually
operable ejection element (42).

30
15. A mounting according to any preceding claim comprising
a plurality of carrier structures (13) mounted in a common
frame (11) for operational use, the plurality of carrier
structures being rigidly mounted in the frame so as to

35 contribute to the overall stiffness of the frame.

BT



21 20. A nmethod according to Caim19 including driving the
wedge neans i nto wedgi nhg_engagenent by spring neans (26). 5 21. A nethod

according to Caim19 or_20 including noving *the wedge neans to act at

| ocations positioned to et Has Been Eeplaged sk fj| e agai nst rotary novenent
relative to the carri “lﬂml 13) in the plane of the disk. 10
22. A net hod WO&HMP¥P?g to 19 to 21 in which PCTGRAGIEY ; o
structure (13) has a base (16) and two opposed sides (17, 18), and the
met hod includes inserting the disk file (14) between the sides with the
di sk pl ane transverse to the sides,-1®d noving the wedge neans (19, 20)
to act 15 between the nmain body (15) of the disk file (14) and one or

both sides (17, 18) of the carrier structure. 23. A nethod according

to Caim22 intéudimmounting accciding tendng eposcbdirgyelabanConphdsiag) to
act between th | d LSKe 4 ' (418), of
the carrier & ﬁs?‘%%cj’t%&?eggléé;é%@z} gstgggt%}lgééfﬁ{résit %gﬁgﬁéggﬁ%'%& ocajnl )gns
spaced apart aPMEPR HFEG {1bhEay APeSRTiARat 5e and inclpding \f sleansys 24,
A method accor tongnduntdingi tha@3frane usi Kgoabuhd i reldtionshipotdes gricbmdof the
di sk file ggaipslef 'ﬁ&?%s%@%ftéoaﬁs@fﬁtﬁ% in £R4 NELandd %oﬁxl_ﬁbi’é%{&? carrier

structure (13), . nmet hod according to Claa|m23|ncIU|ng novi ng
third 30 and FERREH ETRBatRe GFPundoBeset o act between the main

body (15) of the disk file and the other side (17) of the carrier
structure (13)17! tAdedu@tRAG! hdCotdlingd teNdny OpFddeding claim in which

22 Iocattl;?)ns spa%%d apar t alton t he ?%g Jg_)t t’ierd si de 17g of t he
carrier stlguct e ‘(’i:ﬁa. caPRier Sitture ncludes a connector

adapted to be connected to a corresponding connector on a
disk file (14) when the disk file is inserted into the
carrier structure, the connector of the carrier structure
having a floating mounting on the carrier structure to
éllow movement of the connector relative to the carrier
15 structure during wédging movement of the wedge means.

18. A mounting according to any preceding claim except
claim 6 or any claim including the features thereof, in -
which the or each carrier structure (13) includes a

20 connector adapted to be connected to a corresponding
connector on a disk file (14) when the disk file is
inserted into the carrier structure, the connector of the
carrier structure having a mounting on the carrier
structure which is fixed relative to the plane of the disk

25 when the disk file is inserted in the carrier structure,
cooperating wedge means being positioned at locations on
opposite sides of the carrier structure and arranged to
effect wedging action without lateral movement of the disk
file relative to the carrier structure.

30
19. A method of mounting a disk file (14) having a data
storage disk, a moveable disk head, and a main body (15)
- supporting the disk and disk head, comprising the steps
of : *
35

inserting the disk file (14) into a space defined in a

R
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26. A nethod according to any of ains 19 to 25 including 5 noving the
wedge neans (19, 20) in a directtomtransverse——to the plane of the disk
of the disk file (14) when nmount efis Sheet b rrier structure (13).

27. A nethod according to Claim 2615' epr?Re i’e}w'ﬁig the 10 wedge neans
(19, 20) substantially perpendicul Hlm ml kyl ane of the disk of the
disk file (14VOHO853ounted in the ructure (1FFT/GBINISSHg A

nmet hod according to any of Cains 19 to 27 in which 15 each wedge neans

(19) conprises a wedge (21) and.the nethod i ncl udes inserting each
wedge between the carrier structure -20:3) and the main body (15) of the
disk file when nounted in the carrier structure (13). 20 29. A net had
according to any of Clains 19 to 28 including engagi ng a surface of the
carrier structoaerisr astwadgere (13urfamde (23) at a wedging angle in a range
of [err] 50% of the friction angle of the two engagi ng surfaces. 25
30. A nethod according to Claim29 including engagi ng the surfaces at

a wedgi ng angl e i n MAENEaNEege Opeang (1§, 18Preq act between thémmaiad

?ccor di )ng tlo apydpf(18)aofsthd disidEilechndi fige carriey Bgrﬁdﬂﬁxﬂﬂctg.@)rrean?
19, 20) relatiye ri r [V i e (30,

53, 28) i n9l ucthert 2B, £6 A Ekackbn S uploLa didck rlind 004 WeriohAERT

wedgi ng en@igthRe fisknfile cBRAG therpRre (W8 BFFadils WIAPSE gi sk

23 file upovenerserelotivé tdicthéi chrkiér strurtuire ¢38); er structure

(13), and effecting the said novenent of the wedge neans by the control

menber (32) when the disk file is pushed into the carrier structure. 5

32. A nmethod accor ackeEESed ¥ 3 ncl udi ng noving the control nenber
(32) in rd@erse by a manual | y operabl e ej ection elenent (42) to rel ease

the wedge means (1%YriiRQ the WESH Meatl029¢M85Y) ahdol Redffrd the disk file
(14). upon 10 gper all N Ol Lhe FENE) 1% 9RELAPIE, SISt fon el ement (42).

operating the disk file when the wedge means (19, 20)
15 are in wedging engagement: and

releasing the wedge means (19, 20) from wedging
engagement to allow removal of the disk file (14) from the
carrier structure (13). )
20
20. A method of mounting a disk file according to claim 19
by operation of a mounting as claimed in any of claims 2
to 18.
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