MOUNTI NG AND: TESTI NG OF ELECTRI CAL DEVI CES Th£¥;ﬁ %%3 LD
i nvehtion relates to the nounting and 5 testing of el ectricall |ces,

part.i cularly computer disc drives, and provides a bay for the tenporary
reception and connection of such el &ctrical devices facilitating their,
test’i ng. Disc drive testers require nultiple test bays, up to 120
10 per test apparatus. Each test bay or fixture is designed to | oad,
clanp and el ectrically connect a disc drive ready for testing. After
the test process, the drive needs to be ej ected and renoved by the
operator to be replaced by the next drive to be tested. 15
Conventionally, disc drives have been manually pushed into the bays of
test apparatus and have been manual | reaned Fbwever di fferent
approaches to the prob| ¥PREING AND FEZEING QR K R S ugf of a
mechani cal |ever to drive a sliding carrlage to unplug the drive for
removal and 20 in sone cases to drive such a carriage engaging the drive
over the last part of its notion to insert and plug in a drive.

I n nost cases, it i eCRYY t or et h sc
drive durin the te%%en Un?g#t u%%‘fpée!fﬁﬁ,&p %gaﬁférerh? rr{eveg‘bﬂgggnée%ﬁir ed
di fferent retehesoingerfcealearricals deviaesir pmw@ae:ﬂmem@vtam diast e
remains a needd{'P\Feé‘ andgﬁi‘ﬁfrf&eé)_ué PB f§§5¥h o£§§§ bave O;St!‘?én' @bl e
to provide bot h nechanfcal “assi stante for the |n ertlon an rennv of
the drive. Theeeneetiginsoof newch f elecbricahysewigesdi farid tatrpngy etheigans

for retaining géégfﬁbjor testing.

Disc drive testers require multiple test bays, up to 120

10 per test apparatus. Each test bay or fixture is designed to
load, clamp and electrically connect a disc drive ready for
testing. After the test process, the drive needs to be
ejected and removed by the operator to be replaced by the
next drive to be tested.

15 Conventionally, disc drives have been manually pushed
into the bays of test apparatus and have been manually
removed. However, different approaches to the problem have
been explored including the use of a mechanical lever to
drive a sliding carriage to unplug the drive for removal and

20 . in some cases to drive such a carriage engaging the drive
over the last part of its motion to imsert and pl’ug iri a
drive. | .

In most cases, it is necessary to provide means for
retaining .the disc drive during the test. Unfortunately,

25 different drives have required different retention de\(iCes to
suit their individual design and there remains a need for a
general purpose, easy to use test bay that is. able to provide
both mechanical assistance for the insertion and removal of
the drive. There is also a need for test bays providing

30 improved means for retaining drives for testing.
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The probl ens addressed by the invention are not however limted to the
testi ng of conputer disc drives but arise in ot her contexts al so.

The present invention provides a bay for receiving an 5 electrical device
having a rearwardly facing electricl connector, a rearwardly
facing abutnent surface, and a forwardly facing abutnent surface,

said bay conprising a front aperture for receiving a said electrical
device, a rear portion having an electrical 10 connector adapted to
connect to the electrical connector of said electrical device, a
sliding carriage bearing an ej ection nmenber having a forwardly facing

- abut nent surface for engagenent mith the rearwardly facing abutnent

surface of the SheChEbbmdCyidt B0 HRYBAE Gh S ! AR k0!

sliding novenent 1 n the bay, a a ' evér operated Insertion.’
renoval nechanilsinited the thesdesténgand ravputeendigg diives bﬂ&l@rlse ln

el ectrical devkﬁ%FrsgbgtggegaQi§g1conprlS|ng a pivoted | ever having a
manual | y engageabl e actuating portion, an abut ment nenber carried by

the |ever for engag@hsnmnmsentth@wzotlénrmapui9e$aalthaﬁbﬁnGwpesNuhacenof

the el ectrigal éiee‘ét‘i‘ical cé%@f'cé‘ rrPaRﬁF-% dg‘éarré@%dl@“ ¥GRiRY S éjcézgly

and operatively. to the s I ng carri age sai d
| ever is plvotabmmEbtonba &i rseapeaidliyonfaaging a%uumen$a|durf@©e,apﬁﬂiuﬁe

of the bay is ‘ﬁhafaﬁyd?3833§r§bﬁkmé%t %ﬁ%@ Iectrlcal device and said
Y,

carriage is sli'd Torwa 3t e positions in which said
carriage and said saidj dutyt ocomprimaarae dronen apeoguessiforl yeceariag dlay

Y e o SRR ER AR ToTRRE B0 L0, AR, IR Gl

device to p.lmsh i cteri (adaplubd. tai dohagctt boathe electrical connector of

said electrical device, a sliding carriage bearing an

ejection member having a forwardly facing abutment surface

for engagement with the rearwardly facing abutment surface of

the electrical device, mechanism mounting said carriage for

15 sliding movement in the bay, and a lever operated i.psertion

and removal mechanism for the insertion and later rémoval of

said electrical device, said mechanism comprising a pivoted

lever having a manually engageable actuating portio_n, an

abutment member carried by the lever for engagement with the

20 forwardly facing abutment surface of the electrical device,

and a rotary gear member driven by said lever and operatively .
coupled to the sliding carriage,

whereby said lever is pivotable from a first position in

which said front aperture of the bay is open for receiving a

25 said electrical device and said carriage is slid forwardly,

via intermediate positions in which said- carriage and said

ejection member' are driven progressively rearwardly by :the

action of said rotary gear member and the abutment member of

the lever bears against the front abutment surface of the

30 electrical device to push said device into said bay, to.a



second position in which said carriage is driven fully rearwardly and
sai d*device is brought to a position in the bay where the electrical
connector of the device connects to the electrical connector of the
bay, . 5 and whereby the electrical 8evice can be ejected from t he
bay by reversal of the novenent of said | ever fromsaid second position
to said first position to drive said carriage forwards in the bay with
said ejection nenber bearing agai nst the rearwardly faci ng abut nent
surface of the device to drive 10 the device out of the bay.
Preferably, the abutnent surface of the lever is provided on a roller
nmounted for rotation on said | ever. The use of a roller provides a | ow
friction interfassndetasribhe in vfh&%ﬂt 8hid h%a@‘r‘iﬁg@“i’@ dvkhe gbutyrent
of the lever which 15 bears_upon it Preferably, the rotary ar
menber driven B§REaTlve\and said sdevicen g dhraughli the & tRRAHEPT sk %He
sald carriage. pay wid2OlUHY JIReeTERh1 Obohhbct & Qs Ithd RRVERY €OARLELS (@
drive sliding novenent of the carriage. Preferably there is a 20
~ det ent nechanl§h¢e§%QQH§M9§1r@Panﬁct¢ﬁaQQﬂRhe PAYits second posi ti on.

This may f [ nsta b $¥¥b n :
sprung %:lat ch nount e | xeét)if&r? dﬁ% bi%/ en # &aﬁcel e%déf\%agﬂgg%?gfg%‘%ond
posi tion. Theherebanbyg nréversal q:ﬁattzhmumqyeud@elteloéctsandaﬂeuem fromnsaid
b f bl )

ay pretferablygachss g&us%%&t&e L:%Eidréﬂ’sg{ 56%39_189 Eé‘ecg Rl ﬁal:agﬂ./%%@

directly, thus Clng of renovin ence on desT
el ectri cal devfgrewaurﬂs Han gh@cbasrf uittpesatxﬂ regrecgiof m¢rdoer benaefmgt pgainst

30 and the pi SBF TPy, SACTal RISHdy BB RULITRE AT cbPEm e

10 the device out of the bay.

Preferably, the abutment surface of the lever is
provided on a roller mounted for rotation on said lever. The
use of a roller provides a low friction interface between the
front of the disc drive and the abutment of the lever which

15 Dbears upon it. _

Preferably, the rotary gear member driven by said lever
is in engagement with a toothed rack on said carriége.
Pivoting movement of the lever is thereby enabled to drive
sliding movement of the carriage. Preferably there is a

20 detent mechanism acting to retain the lever in its second
position.  This -may for instance be provided by a dog on the
lever engaging a sprung catch mounted fixed in the bay when
the lever reaches its second position. The mechanism for
retaining the electrical device in the bay preferably acts on

25 the lever rather than on the electrical device directiy, thus
reducing or removing dependence on the design of the
electrical device in the successful performance of the
retention mechanism. ' |

The distance between f:he abutment surface of the lever

30 and the pivot of the lever may be constant. It will then



di ctate the anount by which the abutnent surface of the |ever di spl aces

the trive into the bay as the lever is pivoted. The track foll owed by

t he abut nent surface of the |lever wll then be a part circle. 5
Howeyer, the mechani sm provided may act 4f or shortening t he di stance
fromthe abutnment surface of the lever to its pi vot progressively as
the lever is noved fromthe first position to the second position.

To this end, the | ever nmay conprise a first portion 10 which is nounted for
sai d pivoting novenent and a second portion carried by the first
portion for novenents, e.g. sliding novenent, with respect thereto so
as to extend and contract said |l ever and bearing a camfoll ower and

wher ei n t haibaxte OPRe IfRsurt blyXGHi CRM KGR G ! Qu§ﬂc?—:h%%mti'xgl h QEL .
15 the cam be:,er]}g shaped such that "in said first positron, e | ever-is
ext ended and APhaves) Fh?oégﬁ_‘@ailatpnttélﬁnﬂ!ﬁyat@ the pbever obs paveted.
second positiorheherask orel RMdd ¥y Uhe! BButment C¥SErd %cfn%%realél.g%'grtg' ve
with respect to the first portion to progressively contracf sard tever.
20 I n antBPRePRA iRATtaizsdenent, the lever is pivoted n t he

sliding cargiage, apbpebdied ¢ | QY] Lgh i fd xed. wth .
respect to the electrical con%&%%%l%%%g\éﬁgﬁdma§ aé:gi 5°FOF§P§%§85?9
nenber is rotatB8 B}ssange| évem she Rbutment syefacs echgbysnbetemitd sesd

rack such that ppiyeti ebssad 5_L€ f akd firs sitian ta,said
second positi on dri ygs%g,g S%?f%l%a?rgi \ét-'glcrae t%gm‘/ég}% f‘%emﬁggé °§"ai%’%ag?‘rgt The
geari ng bePREthiemetd dher seedndhpositiomay be such as to produce a

greater novenent ofepdhepgarrd e {0

5 1 he_back of .t he bay, for a
gi ven angl e of displacenent of 'the %\%g§e%h5'ﬁymiﬁ“@rﬁge a“first portfon

10 which is mounted for said pivoting movement and a second
portion carried by the first portion for movements, e.g.
sliding movement, with respect thereto so as to extend and
contract said lever and bearing a cam follower and wherein
the bay comprises a fixed cam engaged with said cam follower,

15 the cam being shaped such that in said first position, the
lever is extended and when moved through said intermediate
positions to said second position the second portion of-the
lever is constrained to move with respect to the first
portion to progressively contract said lever. '

20 In an alternative arrangement, the lever is pivoted aon
the sliding carriage, a toothed rack is provided which is
fixed with respect to the electrical connector of the bay and
said rotary gear member is rotated by said lever and is in
geared engagement with said rack such that pivoting of said

25 lever from said first position to said second position drives
said carriage toward the back of said bay. The gearing
between the lever and the rack may be such as to produce a
greater movement of the carriage towards the back of the bay

for a given angle of displacement of the lever than would be



obtained if the gear nounted on the | ever were in direct engagenent

wi t h*the rack. The invention includes apparatus for testing
an el ectrical device conprising a bay as descri bed above, 5 preferably
at | east 10 said bays, e.g. nore than 58 said bays. The invention

I ncludes al so a nethod of testing the operation of a conputer disc
drive conprising inserting the drive into the or a bay of such

appar atus and conducti ng el ectronic tests on the drive. 10 The
invention will be further described and illustrated with reference to

t he acconpanyi ng draw ngs in which: - Figure 1 is an expl oded view
of a first enbodi nent of a test bay according to the invention;

Figure 2 showsbeaiRedents wHe agé@foﬁguﬁmd.bﬂeq%emlé%ejzs wdES 1R i rect
according to the invention; Figure 3 shows the conponents o

Fi gure 2 suppPBARBERRRt wityy theczachtate and with the actuating |ever of

t he apparatus Ry ed ihQedt $8580NGnRPSHLL ON g L gur oWws _an
expl oded view of a third enbodi nent nof 2 : aB Ta tu%s acgé(’)l?di ﬁaé}%og? he2"

i nvention; an@lectrical meyice 5compubsing apdaat ussof désquited! abopkan

Vi ew part bakkyronty a¥RY it JeVARRl gi N E4l C on . As . shown
in Figure 1, g t est bé§ for a Qonﬁﬁfe?é |s%59£' %ﬂBVeﬁpégttgﬁﬁhr%?u§alg
conpri ses a fPR¥8-t r Are1dnvemtiong intdudss mdso st methodeobf tebeihaythe The

16 n the 11 ogf iario S B Compucds Sf8 Marhie odtbri RIRGL e i BT aRRs  ur o
18 is depAEd¥ed iBEPorheeopl andayf ofiesfichniapparatus ahdt kenkueeling
16. electronic tests on the drive.
10 The invention will be further described and illustrated
with reference to the accompanying drawings in whicﬁ:-

Figure 1 is an exploded view of a first embodiment of a
test bay according to the invention;

Figure 2 shows components of a second embodiment of a

15 test bay according to the invention;

Figure 3 shows the components of Figure 2 supplemented
by a cam plate and with the actuating lever of the apparétus
moved to a second position;

Figure 4 shows an exploded view of a third embodiment of

20 apparatus according td the invention; and

Figure 5 shows the apparatus of Figure 4 in plan view
partially cut away to reveal interior components.

As shown in Figure 1, a test bay for a computer disc
drive test apparatus comprises a fixed tray 10 defining the

25 main structure of the bay. The tray 10 has side walls 12 and
14 and a floor 16. There is an aperture 18 in the floor 16
and a portion 20 of the floor 16 behind the aperture 18 is

depressed below the plane of the front portibn of the floor
1s6.



A sliding carriage 22 is nmounted to slide below the floor 16 of the
tray 10 and has a rearwardly extendi ng tongue . 24 whi ch passes through
the aperture 18 and slides over the top surface of the depressed
portion 20 of the tray floor 16. 5 An @jector pin 26 is nmounted on an

upst andi ng rear wall 28 of the tongue 24 and projects fromthere _
forwardly within the tray 10. An electrical connector 30 is provided at
t he back of the tray 10. The sliding carriage 22 has a toothed rack

32 on its upper surface. A bell-crank |ever 34 is pivoted on 10 the tray 10
about an axis 36. An actuating portion of the | ever 34 is formed by a
manual | y engageabl e handl e 38. The | ever 34 carries a roller 40 having

a head 42 for engaginglidindheaktoae subf ate Rburtdld SEodid1MBel bdighr tHAE
roller 40 is mounted for rotation on the lever 34. A toothed formation

at 15 the ot heflefh 1F ath&hee$ERY 310 13RGhas gurarEvRr Foarextengdhngntongus g
in engagement pitynide ﬁ@@&@&r@&dﬂ?@ tHe @p@qtﬁeér i@gﬁndAslldeQO&ré]LB i ng

an enl arged head protrudes rearwar from an
intermedi ate BOR tFWRFacss oft ke #@@SS%MPORAOH 200@? rdiep drayn§lepr ukhy

detent 48 havi g élf’ﬁcfr %flnSE%UQQ rﬁéﬁﬁte?ci) or)( Qh ﬁg&@&ﬂ%ﬂ% tz%"ardQQlfezé sofh

provi ded on the up g surface of
lever 34 is swkRgy a3nges 24 saésmpéegbsm@om thﬁrghﬁomarwar dWanrTg thee

sliding carriaggap2gs i Wolkerrschd WBRALYCLR 1918 DL dbleaENERgBRY Of

t he quadrant gear 25 44 and the tooth rac ront of e tray
10 is acceefi bhe %E&anl%perfh$eslxdxngMnanrlagélQ@ bdasve tasthed rack

i nserted such ghat, I r fa
drive is clear of tﬁér)&%lpre Eéﬁ:@&% nSPf 16&2-?11%49?%9 34 g\%uﬁév?g\%\gros
the | eft of0ththerbawngl® hebheadanzauisrasLerAaOaA:@ubbang portimn fobHnthef

the disc drivelg@grpyéhfg E&SinSSY a manually engageable handle 38. The
lever 34 carries a roller 40 having a head 42 for engaging
the front surface of a disc drive in use. The roller 40 is
mounted for rotation on the lever 34. A toothed formation at
15 the other end of the lever 34 forms a quadrant gear 44 which
is in engagement with the_rack 32 of the sliding carriage. A
dog 46 having an enlarged head protrudes rearwardly in'the
bay from an intermediate portion of the lever 34. A
corresponding sprung detent 48 having a pair of sprung arms
20 for receiving the dog 46 is provided on the upper surface of
the tray floor 1s6.

When the lever 34 is swung as far as possible to the
right in the drawing the sliding carriage 22 is driven
forwardly in the bay by the engagement of the quadrant gear

25 44 and the toothed rack 32 and the front of the tray 10 is
accessible as an aperture into which a disc drive can be
inserted such that before resistance is felt the front of the
disc drive is .clear of the roller 40. When the lever 34 is
swung towards the left of the drawing the head 42 of roller

30 40 bears on the front of the disc drive and pushes the disc



drive into the bay. At the same tine, the engagenent of the guadr ant

gear’ 44 and the toothed rack 32 drives the sliding carriage 22
rearwardly in the bay carrying the ejection pin 26 away fromthe disc
drive as it noves into the bay. Wien 5 #he lever 34 is fully in its second
position to the left of the draw ng the dog 46 | atches into the detent
48 and the el ectrical connector at the back of the disc drive mates

W th el ectrical connector 30 in-the bay. After testing has
been conpl eted, the operator ejects 10 the drive fromthe bay by noving
the lever 34 fully to the ri ght-hand side of the drawing, i.e. back to
its first position. As the roller releases the front surface of the
di sc drive tharskedingo ced i 22d Tndl is¥upl tonvarthey drya y

t he engagenent of the toot hepdﬁfack 32 with the 15 uadrdagntggﬁgrelgrogayh@and
this brings TRETARE I$3Hnd4 ppRd Hhe t°°‘?1'¥ﬂ4/va‘-‘ramky3 n dri¥eBagheospidtngut
the disc driveak®i @oggtfga it | | kY

wi t hdr awn. * In this Ie.wn%%%liyr)re\r%? t.'q'%éheﬁ stance %o&grgdggaﬁgié%a

t he bay ndfed%By frenbhecdiag dmive @tsatlé'd moviesl ynbg the Hawt anUbeQO

between thg rehkeno¢8rang igefﬁiy tiX{ g 2 'nga¥1k§5n49° then?gf%goner

part of a circle around this pivot axis.
desirable to ﬁPGde'éWFBg &hgré&lger‘lﬁf rkﬁrﬁche@ mtcbakhe cﬂeﬂﬁ@caﬁn@n@fth@e

roller for a meernﬁa&fgsd}ﬂie%%eaef he nddie Jf‘éﬁé aib Sdsz% %gtgyai'&?d by

‘the nodifications to the 25 |ever ustrate i'n"Frgures
The arrangerreﬁﬂ-e%rg@ﬂer%msﬁmrsﬁévmnl¢i’1€F|l'§Nre 1 except that the |ever

2o boar o o ounar AFeSEr EegRsAPonal bign Sibbrpeca SelbyBhElal e TLEEY
the slidi kg c&bei dgévasfzom bbeobey byHoweing, the evemddpofullyn vd €8 of
the lever right-hand side of the drawing, i.e. back to its first
position. As the roller releases the front surface of the
disc drive the sliding carriage 22 is driven forwardly in the
bay by the engagement of the toothed rack 32 with the
15 cquadrant gear 44 and this brings the ejection pin 26
forwardly in the bay to push out the disc drive to a position
to which it can easily be manually withdrawn. |

In this embodiment, the distance towards_the rear of the
bay moved by the roller 40 is dictated simply by the distance

20 Dbetween the roller 40 and the pivot axis 36, the roller 40
- moving over part of a circle around this pivot axis. In some
cases it may be desirable to provide for a greater front to
back displacement of the roller for a given swinging angle of
the lever. This can be arranged by the modifications to the

25 lever illustrated in Figures 2 and 3.

The arrangement is generally as shown in Figure 1 except
that the lever 234 is in two parts. Portion 235 of the lever
is pivoted to the tray and bears a quadrant gear 244 in
engagement with a toothed rack 232 on the sliding carriage as

30 before. However, a second portion of 237 of the lever



beari ng an actuating nenber 238 and a roller 240 is nounted for sliding

noveirent on the first portion 235 of the |ever so that the length of the
| ever is variable. A camfollower pin 239 is provided on the second
portion 237 of the lever. As 5 shown i@8 Figure 3, the camfollower pin 239

Is received in a . slot 243 formng a camprofile in t; quﬁ#ﬁ e
tray floor 216 (only a portion shown) overlying the
slot 243 in the underside of the tray floor 216 is so

the lever 234 is in its first position (as 10 far to the.right as possible

in the drawing) the lever is fully extended, but as the lever is noved
to the left towards to its second position, the cam and cam fol | ower
ar r angenent beammg et nectidat iBGC RRALELT bBONand Tal PoBldd £oyvn; 4 hprdedt
portion 235 of th ver to contract the lever. The effect 15 of this is
that the rolle sTPYRERRS ThEhenfdrFbrpeFtion 23Fe ofafhe clevey @t er

extent than V\uuiad: ltﬁeohbﬁgﬁﬁdoﬁltﬂﬁé %el%ér is %Qflé%f’é)t' R0 c8f Egglév?é/ze ig34

if it were of %anstant IeQP disc drive placed I1n the

therefore drivalr oy tRpevided &n &hep secppdopereionmy23d of gﬁrhﬁaﬂ@veefxtems for
the given 20 diial D ¥AgRRe BNABNLOLH ALTSESDiRC285! 2h Nodbe sy H‘q 8 L
profile slot Q%_ its rearward end a notch 241°into whi the

drops to retai qqu?%ﬂlﬂﬂ¥mﬁ¥9 s quFFedile 1poghe|gnder91de Of ﬁhetﬂnay
enbodi nent  shoptodr FiQUIEALY aNGborribie 4nkS aboyt an
axis 436 not to the fixed poftlo;b of bl éht%&gst%@erggm% t?‘h |%L4
carriage 422. ThesiMot#td inckhe undaggide n@mﬁPGOVIdEdfﬂpmedzmﬁ tilke so
under si de of tdgy dahfg;o h d d at.4 e bet ween
t he quadrant gearﬁﬁr w¢§n qy% ﬁ%&g? gﬁé ?ﬁ E?oggﬁegl%%%kﬁééi¥¥%th ggler
gear is 339 al=¥F n‘iﬁmt‘-bﬂ réght orst ipossibdet ian thei sirbiwied) withe respectist o

fully extended, but as the lever is moved to the left towards

to its second position, the cam and cam follower arrangement
constrains the second portion 237 to slid down the first
portion 235 of the lever to contract the lever. The effect
15 of this is that the roller 240 moves towards the interior of
the bay to a greater extent than would be obtained 31mply by
the pivoting of the lever 234 1f it were of constant length.
A disc drive placed in the bay is therefore driven by the
roller 242 into the bay to a greater extent for the given
20 lever movement than would otherwise be obtained. The cam
profile slot has at its rearward end a notch 241 into-which
the pin 239 drops to retain the drive in its plugged
position;
In the embodiment shown in Figures 4 and 5, the lever
25 434 is pivoted about an axis 436 not to the fixed portion of
the tray but to the sliding carriage 422. The toothed rack
432 is now provided fixed on the underside of the tray 410
and an idler gear 450 is interposed between the quadrant gear
444 of the lever and the toothed rack 432. The idler gear is

30 also mounted for rotation about an axis fixed with respect to
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the sliding carriage. O ockw se novenent of the |ever 434 produces
anticl ockwi se novenent of the idler gear 450 causing it toroll to the
| eft along the track 432 driving the carriage further~-nt.o_the bay and
carrying with it the lever 5 434 so th8t once again the'ﬁﬂ&éﬁﬁﬁfﬂﬂ@%#?ﬁS
towards the bay of the roller 440 is greater than uld tﬂEFUNCE ne
sinply by the pivoting of the arm 434 about a fi xed Prvot—aS——+A—igLL
1. The carriage is retained inits fully in position by a dog and
detent arrangenent simlar to that shown in Figure 1 10 (conponents 46,
48) . It is a further advantage of the nechanismillustrated in-
Figures 4 and 5 t hat the nmechani sm provi de nechani cal advant age both

during inserti %;+ the drive into the bay and for the ejection of the
drive by the &% qﬁ”ﬁlﬁ?ﬁ?*@@?lonQE?CkHPﬁe movement of KBeh leNersddbnd

and third en‘@z@mabsmﬂ@ﬁéémﬁé moveméhe 6@\@{83'1%1@} %Q@r sig¢lidhsqag’ | age
i's connected to nov ég ejection pin forwards and backwards in contact

with the backt tof 58 oftQ héhﬁl Jeft i akeng Fhet feaskotihedriving ghee 1.

20 I't wWdrribgeapRreRéat £6kd Nale Wiyl Shat RRrHPYRGLI K NAS the 1H8EN
described with referﬁnce to the speC|f|c enbodi nent s i1'lustrated, many

varlatlonélaﬁ@ BFE @AgaiBothanjpopement l¢ﬁﬁk§%MQQN@Id§héh$c®p¥ of
the inventi Ot the roller 440 is greater than would be obtained simply by

D

the pivoting of the arm 434 aboui: a fixed pivot as in Figure

1. The carriage is retained in its fully in position by a

dog and detent arrangement similar to that shown in Figure 1
10 (components 46, 48).

It is a further advantage of the mechanism illustrated
in Figures 4 and 5 that the mechanism provide wmechanical
advantage both during insertion of the drive into the bay and
for the ejection of the drive by the action of the ejection

15 pin.

In both the second and third embodiments illustrated,
the movement of the sliding carriage is connected to move the
ejection pin forwards and backwards in contact with ‘the back
face of the disc drive as in the embodiment of Figure 1.

20 It will be appreciated that whilst the invention has
been described with reference to the specific embodiments
illustrated, many variations and rﬁodifications thereof may be

made within the scope of the invention.
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CLAI V5 1. A bay for receiving an electrical device having a
rearwardly facing electrical connector, a rearwardly 5 . facing
abut ment surface, and a forwardly facing abutnent surface

sai d, bay conprising a front aperture folOreceiving a S HEES HAS BEEN
el ectrical device, a rear portion having an PfLAegﬁnec
i r"r or

adapt ed toh;s@BémnsstBeertK;plathe 10 el ectri cal conn
el ectrical sliding carriage bearing an ejection nmenber
havi ng a @ faci"ng abut ment surface for engagenment with

t he rearwardl acl ng a ut ment surface of the electrical devi ce,
means nounting said carriage for sliding 15 novenent in the bay, and
a | ever operated insertion and ctefyal nmechanismfor the
insertion and | ater renoval of said el ectrical device, said
mechani sm conprising a pi voted | ever having a manual | y engageabl e
actuating = 1. ADBaki Ofor AbcUIYEN!aiCHiReceabhl hdbddenbey sl 01
20 engagenment_with the forwardly facing abutnment surface o

the electrical deviX&®TvaFdly (fa%ing gedechehenl ¢ohneptor, a reatwamtiyd

| ever and Qaperatlveﬁau:l RbedmbR: t | el

wher eby said | ever rplqgtj/ot abl e %r%{?nﬁ%dfe?rs%tgldposf?rwardl%af?gigs abu%enth
said front apertusr‘-‘er 8*: the bay is open for receiving a
said el ectrical dewWgi@ %stébﬂpffé%igagg t3ont a erturé e f ere\é.% er ¥1§ ya

i ntermedi ate positions in _ which EB and

ej ection nenber . s3id edeckzical deVlce.pr@grm:tVepprteemwahwngyarhe

action of said rotdiectileal  cdifibeBE™ Yald' "G SPUEEERIIE RS Pnd N
10

electrical connector of said electrical device, a
sliding carriage bearing an ejection member having a
forwardly facing abutment surface for engagement with
the rearwardly facing abutment surface of the electrical
device, means mounting said carriage for sliding
15 movement in the bay, and a lever operated insertion and
removal mechanism for the insertion and later removal of
said electrical device, said mechanism comprisiﬁg a
pivoted lever having a manually engageable actuating
portion, an abutment member carried by the lever for
20 engagement with the forwardly facing abutment surface of
the electrical device, and a rotary gear member driven
by said lever and operatively coupled to the sliding
carriage, |
whereby said lever is pivotable from a first position in
25 which 'said front aperture of the bay is open for
. receiving a said electrical device and saidl carriage is
slid forwardly, via intermediate positions in which said
carriage and said ejection member are driven
progressively reérwardly by the action of said rotary

30 gear member and the abutment member of the lever bears

T



agai nst the front abutnent surface of the electrical device to push

sai d- device into said bay, to a second position in which said
carriage is driven fully rearwardly and said device is brought
to a positionin5 the bay where the electrical connector of the
devi ce connects to the electrical connector of the bay, and
~whereby the electrical device can be ejected from t he bay by
reversal of the novenent of said | ever from said second position to
said first position to drive 10 said carriage forwards in the bay

wi th said ejection menber bearing against the rearwardly facing
abut nent surface of the device to drive the device out of the

bay. 15 2. Ab ; cl.al | ' , rein the .abutnent .
surface of the Iev-garlgallgéﬁr o%%gggg}ﬁga%gkwg?émsunsggef &fh the efgc?’f)ltcaatll on
on said | ever. deviice Adgyugts sdid n=lrice Ardondaicr Hdygi ma2,a Wheraid

said 20 rot ar r.menber .S rotated by _said lever and.is
engaged with a toot oesg.%ﬁ.gc it se'ﬁhd'c ar Frage. %arrlage 41® Agﬁlaverés Stlithed
in any precedi ng cleeanwacdlyr iasidngadd?28evice dat broughiectwna sppsitiorg iro

Claimed 1 iy prectif BRI XPRFeuRERel fhemE toal " connegte? ofe I\ Efice o
abut ment surface ofcdrmedtavercanthd0 electridel pictineetotheof eveltiei sbay,
constant. and whereby the electrical 1cgevice can be ejected from
the bay by reversal of the movement of said lever from.
said second position to said first position to drive
10 said carriage forwards in the bay with said ejection
member bearing against the rearwardly facing abutment
surface of the device to drive the device out of the

bay.

15 2. A bay as claimed in Claim 1, wherein the abutment
surface of the lever is provided on a roller mounted for

rotation on said lever.

3. A bay as claimed in Claim 1 or Claim 2, wherein said
20 rotary gear member is xrotated by said lever and is

engaged with a toothed rack_ on said carriage.

4, A bay as claimed in any preceding claim, comprising a
25 detent wmechanism acting to retain the lever in the

second position.

5. A bay as claimed in any preceding claim, wherein the
.distance between said abutment surface of the lever and

30 the pivot of ‘the lever is constant.

-
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6. A bay as clainmed in any one of Clains 1 to 4, wherein nmeans i s
provi ded for shortening the distance fromthe 5 abut nent surface of
the lever to the pivot of the |ever progressively as the lever is
noved fromsaid first position 12 said second position. 7. A
bay as claimed in Caim 6, wherein said lever 10 conprises a
first portion which is nounted for said pi voti ng novenent and a
second portion carried by the first portion for novenment - with
respect thereto to extend and contract said lever and bearing
a cam foll ower, and wherein the bay conprises a fixed cam 15
engaged with said camfollower, the cam being shaped such that in
said first position, the |ever is extended and when noved t hrough
said internmediate positions to sai d second position the second
portion of the lever is constrained to nove with respect to the

first portion tg, 20 pay péé’géféﬁhé’ | € ré’r?é éf'i'@llé‘%?’serl £ ¢y vo?eeé'

as claimed in daim1or aim?2 erein
the sliding carriagdeans dé texbwiged for shorteslpgovheledlsxtam | frdmn xek

Wi th respectgto sai Cgb%é:rl;]ont s;ﬁE?QEé'Sfl %ﬂ’g £ o2 the 1Ry gEdtﬁémij ver

rotary gear rot at ed ever I'S"i h-géare
engagenent with sai ®nagressdvelyhas pth!e)t |1|egenf igmi nioved from |saielr fixmn

said first position ' c P drives said carriage
toward the back of sé JS‘%°g‘ §‘§ 8R¢ Qg&‘}ﬂé)?’“ltlon | 13

7. A bay as claimed .in Claim 6, wherein said lever

10 comprises a first portion which is mounted for said
pivoting movement and a second portion carried by the

first pértion for movement with respect thereto .'i:o

extend and contract said lever and bearing a cam
follower, and wherein the bay comprises a fixed cam

15 engaged with said cam follower, the cam being shaped
such that in said first position, the lever is extended

and when moved through said intermediate 'positioné to

said second position the second portion of the lever is
constrained to move with respect to the first portion to

20 progressively contract said lever.

8. A bay as claimed in Clé.im 1 or Claim 2, wherein the
levér is pivoted on the sliding carriage, a toothed rack
is provided which is fixed with respect to said . ..
25 . electrical connector of the bay and said rotary gear“':
" member is rotated by sa1d lever and is in geared
engagement with said rack such that pivoting of said
,I_Lever from said first position to ‘said second positioﬁ
. drives said carriage toward the back of said bay.
30
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9. Apparatus for testing an electrical device, conprising a bay as

clarrmed in any preceding claimfor receiving an 5 el ectrical device

for testing. 10. Apparatus as clained in daim89;_wherein said

appar at us contains at least ted3said bays. 10! T S

clained in Cl aim 10, wherein said apparatus con alns;% F% ty
i 'hlsSheitZiasBﬁanl#wc;U of testing the operation c

drlve conprlm
apparatus as cf

he drive into the or a bay 15 of
one of clainms 9 to 11 and conducti ng

el ectronic tests on the drive. 13. Conputer drive test apparatus
substantially as herei nbefore described wth reference to Figure
1, 20 Figures 2 and 3 or Figures 4 and 5 of the acconpanying

9. Apparatus for testing an electrical device, comprising a

bay as claimed in any preceding claim for receiving an
5 electrical device for testing. |

10. Apparatus as claimed in Claim 9, wherein said apparatus

contains at least ten said bays.

10 11. Apparatus as claimed in Claim 10, wherein said apparatus

contains at least fifty said bays.

12. A method of testing the operation of a computer disc
drive comprising inserting the drive into the or a bay
15 of apparatus as claimed in any one of_claims 9 to 11 and

conducting electronic tests on the drive.

13. Computer drive test apparatus substantially as

hereinbefore described with reference to Figure 1,

20 Figures 2 and 3 or Figures 4 and 5 of the accompanying
drawings.
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