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1 Portable Data Storage Apparatus with Connector Retraction Field This
invention relates to portable data storage apparatus with connector
retraction and refers particularly, though not exclusively, to a USB flash
drive with connector 5 retraction where the connector cap operates the
retraction mechanism. Background USB flash drives are now quite
popular for data storage and transfer, authentication, and so forth. The

normal ConstruptemBRTAMOSMWILE A 9&%&19%%9&?&&%&#@&&?9&%
S I (0)

10 A releasable cap covers the connector when the USB fla veisn
iFiede. The cap may be a separate component, or may be attached to the
body. However, caps become lost, or may be accidentally removed from

tAdisduetei@ornectab goeibr cannaeiasSapphe:damagednJhis reRdeSon and
the USB flash drive virtually useless. 15 Summary According to a

prdtesrparaspedttheoads providecspaniable datRStRERAAS@PRAE NS nector

comprising: a housing having a front wall, and an opening in the front wall;

agirguivhoslrertotatechnithin the bpusieg iROraeRABEGRERIBGHCall
connected to the circuit board and extending outwardly therefrom for
movement therewith; a cap pivotally connected to the housing for

movement relative to the housing
Background

USB flash drives are now quite popular for data storage and transfer, authentication, and
so forth. The normal construction has a body with a connector extending from the body.
A releasable cap covers the connector when the USB flash drive is not in use. The cap
may be a separaté component, or may be attached to the body. However, caps become
lost, or may be accidentally removed from the cover or connector and the CONnector can

be damaged. This renders the USB flash drive virtually useless.

Summary

According to a preferred aspect there is provided portable data storage apparatus
comprising:

a housing having a front wall, and an opening in the front wall;

a circuit board located within the housing;

a connector electrically connected to the circuit board and extending outwardly
therefrom for movement therewith;

a cap pivotally connected to the housing for movement relative to the housing

between a first position and a second position;



19

15

20

between a first position and a second position; 2 an operating mechanism
operatively connecting the cap and the circuit board for moving the circuit
board with the movement of the cap, the circuit board and the connector
being in a retracted position when the cap is in the first position, and are in
an extended position when the cap is inthe second position. 5 The
operating mechanism may comprise at least one pin engaging in at least

one tragk obe:ah oSk RS AN AASRIVONIMAN #1I9AS1OR S APRIIA N A8 vd ror

housing. The circuit board may be mounted withift a cov e connector

beirenphysicalyicopneciarh @aiiRastane efhihe Citguitboardand he me

cover. The cover may have a top surface, and the 10 top surface may

comiiss: Bignalileastonadiatiilfe whdaant oap HackHD Y- COBWEISE &M are in an

annular track. The annular track may be undercut, and the at least one pin

mayrHiade asinuibausherdfprengagingimandheing retained by the
annular track. Additionally or alternatively, the cover may have a lower

surface, and the lower surface 15 may comprise the at least one track.
Further alternatively, the circuit board may comprise the at least one

tfaelopkneiak leRshomnerti agly @b ekt eaRhons e ReNiIEBA: BE 181A8 one track,
angle of inclination to a central longitudinal axis of the housing. The angle

oficinclinationepayphesinghersapgat30dia®doprafesabhihd hodd dhersapircuit
may be generally U-shaped and may comprise an upper arm pivotally

toantotey io mdopiydal wiiihe dowsink adoreetarnteipyptalycanreaiRdtd to at

a bottom wall

least one of: the circuit board, and the cover. The cover may have a top surface, and the
top surface may comprise the at least one track. The at least one track may comprise an

annular track. The annular track may be undercut, and the at least one pin may have a

bulbous head for engaging in and being retained by the annular track.

Additionally or alternatively, the cover may have a lower surface, and the lower surface
may comprise the at least one track. Further alternatively, the circuit board may
comprise the at least one track. The at least one track or the at least one opening may be
at an angle of inclination to a central longitudinal axis of the housing. The angle of

inclination may be in the range 30° to 60°, preferably 45°,

The cap may be generally U-shaped and may comprise an upper arm pivotally
connected {0 a top wall of the housing, a lower arm pivotally connected to a bottom wall
of the housing, an end integral with and extending between the upper arm and the lower

arm, and an open end.



10

20

of the housing, an end integral with and extending between the upper arm
and the lower arm, and an open end. 3 The at least one pin may extend
downwardly from the upper arm, upwardly from the lower arm, and
downwardly from the upper arm and upwardly from the lower arm. When
the connector is in the extended positionsthe connector may pass through
the opening in the front wall. When the connector is in the retracted

PORIANAR: AtehandQf &%%ﬁ%lﬁl ﬁ#ﬁl:t]l%%%%ﬁ& it %ﬁﬁ%ﬁly from the

housing, or in the opening in the front wall. ng may

CRRIBF iserd SUUI@HQSSHALrS AN NNiCR AP - GiraHit HRAELAF Hhe, COVENGaAN, .

slide between the retracted position and the extended position. The

CONRAGKY cBIRENBra PR LONRRELA I AL HE Bl L3R LRNEHWast NErough the

circuit board may comprise 10 non-volatile memory. The cap may have a

Capenen OneTheaRtie aaliomwhiemanRe-Bio antautaf.thelftstiald an outer end of
second positions for providing tactile feel of engagement and

disengagerefiayaspreivelywliiencap Mayiredui e Al AES RO8SHt wall,
over front corner edges at 15 junctions of side walls of the housing with

the front wall of the housing, and rear comer edges at junctions of the
side walls of the housing with a rear wall of the housing. The at least one

plihaey forgue pifioticonpagion hetwvesnthe gapansh thaibousing-Briefoard or the
Description of the Drawings 20 In order than the invention may be fully

undterstoostidndeeaetly thut-inta-praptical effeat theseehrl ROWRR). The connector
described by way of non-limitative example only exemplary
may be a USB connector or an IEEE1394 connector. The circuit board may comprise

non-volatile memory.

The cap may have a cam or over-centre action when moving into and out of the first and
second positions for providing tactile feel of engagement and disengagement
respectively. The cap may require a small force to pass over front corner edges at
junctions of side walls of the housing with the front wall of the housing, and rear corner
edges at junctions of the side walls of the housing with a rear wall of the housing. The at

least one pin may form a pivot connection between the cap and the housing.

Brief Description of the Drawings

In order than the invention may be fully understood and readily put into practical effect
there shall now be described by way of non-limitative example only exemplary
embodiments, the description being with reference to the accompanying illustrative
drawings.

In the drawings:



10

15

20

embodiments, the description being with reference to the accompanying
illustrative drawings. In the drawings: 4 Figure 1 is a front perspective
view of an exemplary embodiment in a first position; Figure 2 is a front
perspective view of the exemplary embodiment in an intermediate
position; Figure 3 is a front perspective view of the exemplary embodiment
in another 5 intermediate position; Figure 4 is a front perspective view of

the-exemplarRMRodinent i asecan @mﬁgm{g LG R $ A UANSPRCERon;

top view of the exemplary embodiment; Figure 6 is a longitudinal cross

smEgtienzeiongrthe paeRatve fhasdieglion OhRHeWs 880k W fdfnediate
Figure 7 is a view corresponding to Figure 6 but in the first position Figure
Sisisaew corresponding to Figure 6 of another exemplary embodiment;

and Figure 9 is a view corresponding to Figure 7 of the another

lgmplaiy embadisgnictiRetadedDescriniop of tbeto@milan another
Embodiments 15 In the drawings there is shown a portable data storage
appasaiiiaid Gofi@portable data storage apparatus 10 has non-volatile
data storage such as, for example, flash memory, a disk drive, and so

fBrthrdhés apparatesspectias adwousing traansla S eonnectar Aetaall position;
passes through an opening 16 in a front wall 17 of the housing 12. The
dopwecias d4ransparent top view of the exemplary embodiment;

Figure 6 is a Jongitudinal cross section along the line and in the direction of arrows 6-6
on Figure 4;

Figure 7 is a view corresponding to Figure 6 but in the first position

Figure 8 is a view corresponding to Figure 6 of another exemplary embodiment; and

Figure 9 is a view corresponding to Figure 7 of the another exemplary embodiment.

Detailed Description of the Exemplary Embodiments

In the drawings there is shown a portable data storage apparatus 10. The portable data
storage apparatus 10 has non-volatile data storage such as, for example, flash memory, a
disk drive, and so forth. The apparatus 10 has a housing 12 and a USB connector 14 that
passes through an opening 16 in a front wall 17 of the housing 12. The connector 14
may be a USB connector or a connector according to the IEEFE standard 1394 — a
“Firewire” connector. All reference to a USB connector is to be taken as including a

reference to a “Firewire” connector.

A generally U-shaped cap 18 is pivotally connected to the housing 12 by a pivot

connection 26 to the top wall 19 and/or a pivot connection 27 to the lower wall 21 of the
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may be a USB connector or a connector according to the IEEE standard
1394 - a 20 "Firewire" connector. All reference to a USB connector is to be
taken as including a reference to a "Firewire" connector. A generally
U-shaped cap 18 is pivotally connected to the housing 12 by a pivot
connection 26 to the top wall 19 and/or agpivot connection 27 to the lower
wall 21 of the 5 housing 12. The cap 18 has an upper arm 18, a lower

aen<dgan engd i@iﬁg@hﬁ‘éi%%%exeﬁﬁﬁ?é'}g Fb%\@fefﬁ‘ﬁl@& YR %EH%EQ%%\% with and

and the lower arm 22, and an open end 42. The cap 18 is able to m

framaifirsteasiianishope nFigye d ik GRIVOHNS S DOVEMERLIGA 40,

second position (shown In Figure 4). In the first position, the end 24 of the
cap 18 covers end 17 and opening 16, as well as the connector 14. When
in the first position the end 24 of the cap 18 covers and protects the

ConOestorsld.didhe secerehRasition, dbrisntR4vaf theGar18 8083:MRking

cover the front wall 17, and the connector 14. As such the connector 14 is

alplevtorarusaddodhe faimal MaReein Wherinthis ResitianotRithe @Rdnd 24 of
24 of the cap 18 is located over the rear wall 23, the rear wall 23 being

appesitel deieonsmall kadidpecannectenddisoperatively antiphysicallyhe first
connected to a circuit board 32 that contains the operating electronics for

thesappatrhtiesd Q4 iocthding narovalatiledmemnesys (he sush-as:fof. axamesond
a disk drive and/or flash memory), and extends axially outwardly

thesefronthd hedc4oit thearp 32 tuay he: containediwithited ¢coverBdheitonnector 14.
required or desired. If there is a cover 34, the connection of the connector

ndeys behaleotrioadlyteo tHes able to be used in the normal manner. When in this position,
the end 24 of the cap 18 is located over the rear wall 23, the rear wall 23 being opposite

the front wall 17.

The connector 14 is operatively and physicaily connected to a circuit board 32 that
contains the operating electronics for the apparatus 10 (including non-volatile memory
such as, for example, a disk drive and/or flash memory), and extends axially outwardly
therefrom. The circuit board 32 may be contained within a cover 34, if required or
desired. If there is a cover 34, the connection of the connector may be electrically to the
circuit board 32 and physically to the cover 34 and/or the circuit board 32. An operating
mechanism generally designated as 40 interconnects the cap 18 with the cover 34 or, if

there is no cover 34, the circuit board 32.

In the exemplary embodiment the cap 18 has a pin 30 extending downwardly from a
lower surface of the upper arm 20 of the cap 18 to the interior of the housing 12. The

pin 30 is located between the pivot connection 26 of the cap 18 to the housing 12, and
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circuit board 32 and physically to the cover 34 and/or the circuit board 32.
An operating mechanism generally designated as 40 interconnects the
cap 18 with the cover 34 or, if 20 there is no cover 34, the circuit board
32. In the exemplary embodiment the cap 18 has a pin 30 extending
downwardly from a lower surface of the ypper arm 20 of the cap 18 to the
interior of the housing 12. The pin 30 is located between the pivot

CQW%@@PBFHQ% 18 %W%Q%éﬁre%?%gret ag REM, %Qgeﬁg \ﬁolr% {not

the cap 18. If required or desired, there may be a second pin (not sho

extieRaling R, rarm 1 amHRPE! éﬂlﬁ@%%ﬂﬁﬁa%k%@{o%@? of fhg J%%%ap 18 to

18 to the interior of the housing 12. The second pin would be locate

beineenithe pixohauMmection2/sefdhe Ganihia e nausing 12 AR S o
open end 42 of the cap 18. 5 The pin 30 extends through at least one

opsmiagias 11 tretopayalk 1o kthabousing 42 MadeagaMesINANACK 3R

formed in or on the top surface 44 of cover 34. If there is no cover, the
track 36 would be in a member attached to the circuit board 32. The track
36 is inclined to the central, longitudinal axis of the top wall 17 of the

hohsinig 1Q attanid hangle thais prefepabiy imtherarae30911a $8r MO using 12
preferably being 45. If there is a second pin, it would pass through

secbenkogeningsrinkhts orsingid 2r andiRN@GaoRima: 386aNdtEacK. I there is no
would be, in effect, a mirror image of the pin 30 and track 36. The

opering28wik be arcudteand mayieoveranexienedanaledid 32. The track 36

movement to allow the cap to be moved between the first and second

Fj@g;mém,d to the central, longitudinal axis of the top wall 17 of the housing 12 at an
angle that is preferably in the range 30° to 60°, more preferably being 45°. If there is a
second pin, it would pass through second openings in the housing 12, and engage in a
second track. It would be, in effect, a mirror image of the pin 30 and track 36. The

opening 28 wili be arcuate and may cover an extended angle of movement to allow the

cap to be moved between the first and second positions.

In this way, when the cap 18 is moved in a pivoting manner about the pivots 26, 27 the
pin 30 will press against the side walls of the track 36 and force the cover 34, or the
circuit board 32, to move in the direction of the central, longitudinal axis of the cover 34.
The movement may be clockwise (Figure 2) or anticlockwise (Figure 3) to move from
the first position shown in Figure { to the second position shown in Figure 4. The
reverse movement could also be either clockwise or anticlockwise to move from the
second position (Figure 4) to the first position (Figure 1). During the movement of the
cap 18, the connector 14 will move in the axial direction with the circuit board 32

and/or cover 34. In this way, when the cap 18 is in the second position (Figure 4) the
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15 In this way, when the cap 18 is moved in a pivoting manner about the
pivots 26, 27 the pin 30 will press against the side walls of the track 36
and force the cover 34, or the circuit board 32, to move in the direction of
the central, longitudinal axis of the cover 34. The movement may be
clockwise (Figure 2) or anticlockwise (Figure 3) to move from 20 the first
position shown in Figure 1 to the second position shown in Figure 4. The

reveRSeROVRMS Rk eoddialse be sEhaLglacky iﬁsrﬁ{a%lﬁ{!hﬁl%}?‘%ﬁx%ﬁ%le cap 18 is

move from the second position (Figure 4) to the first position (Figure 1).

Dutingrthe paovementafdhg 1apok@eths: qanaestorldh il MRV 108 is retracted

axial direction with the circuit board 32 and/or cover 34. Inthis way, when
theraapiSrsutiihg Seaantd PASHIONAHIGUT @ Ahepén kRS dSVLIN by the end

extended and can be used in the normal manner. When the cap 18 is in

the §tshoosition Figurend kel sanneaiond bisiiPAKRIACEARSHNAAHector 14
is retracted within the housing 12 and its end 48 (as well as the opening

I6yane conarmd bydhierend 24aidheeanSadVhenithe 6aRd SigliR tewardly
second position (Figure 4) the connector 14 5 is in an extended position

dinchexie hdssinepup hrib e ppeningdlie andraxialyesiweardly tromuthee connector 14
housing 12 and can be used in the normal manner. In this way the

dormivtooibétdd ullynpteteatetBvidhantHedicamagtion Wigsfirst pesiiemted or first
When in the retracted or first position, the end 48 of the connector 14

- mesibiedotdateddrithin tpemimg:diGin shemnct waltdd wiblimay meghe in the end

withdrawn into the interior of housing 12. This therefore 10 provides
corbd? alignmmeemafteonitbdtew b 4ramdhe pewririgr b6 adwatitimesThis therefore

provides correct alignment of connector 14 and opening 16 at all times.

Sliders 46 may be provided on which the cover 34 moves to facilitate ease and accuracy

of movement,

The cap 18 may have a cam or over-centre action when moving into and out of the first
and second positions to provide tactile “feel” of engagement and disengagement
respectively. This may be by selection of dimension such that the cap 18 requires a
small force to pass over the corner edges of the side walls 25 of the housing 12 at the
junction with the front and rear walls 17, 23. Additionally or alternatively, this may be
given by the cover 34 or the circuit board 32 contacting the front and rear walls 17, 23

at the ends of its movement.

Figures 8 and 9 show another exemplary embodiment where the same reference

numerals are used for like components but with the addition of a prefix number 2.
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Sliders 46 may be provided on which the cover 34 moves to facilitate ease
and accuracy of movement. 15 The cap 18 may have a cam or
over-centre action when moving into and out of the first and second
positions to provide tactile "feel" of engagement and disengagement
respectively. This may be by selection ofgdimension such that the cap 18
requires a small force to pass over the corner edges of the side walls 25

ahtheshansHigde Ahihgadungticg yvithethe front and éﬁ?ernﬂ’ﬂésd%zvr%@arﬁly from a

Additionally or alternatively, this may be 20 given by the cover 34 or the

qiseett hoaud-32 apniasting-the ftopt %%53%\3/@&%%&%&%@@9&9&34 The

its movement. Figures 8 and 9 show another exemplary embodiment

whe s thesamEerefpee Rteo MR aiDALS useshios ke .GamRonents ot
with the addition of a prefix number 2. 8 In this embodiment the track the
cap 218 has a pin 230 extending downwardly from a lower surface of the
upper arm 220 of the cap 218 to the interior of the cover 234, The pin 230

fornidstbeentpparypivtioconsectiofofther eap opbBite: e haUSINgtAL2. B #s the
this exemplary embodiment the form of the opening 228 and the track 236

isethes¢exehae dftteatof thexeailibirexenplanembadiiagiheAsSEED dhe nds
pin 230 extends through at least one opening 228 in the top wall 219 of

tHedabsing: &1 2mncbengadks im ahéragk @36 Toproe chinhoioin ¢118 dofd engages in a
surface 244 of cover 234. If there is no cover, the track 236 would be in a
rreckiiitafitackeditothe tiecwip bodid 2324 Shecopehidg 2 26eis IOninclined the
to the central, longitudinal axis of the top wall 219 of the housing 212 at an
track 236 would be in a member attached to the circuit board 232. The opening 228 is
inclined to the central, longitudinal axis of the top wall 219 of the housing 212 at an
angle that is preferably in the range 30° to 60°, more preferably being 45° The track 28
will be arcuate and may cover an extended angle of movement to allow the cap to be

moved between the first and second positions. Preferably, and as shown, the track 236 is

an annular track that extends for 360°.

In this way, when the cap 218 is moved in a pivoting manner about the pivots 227 and
230, the pin 230 will slide along the opening 228 and press against the side walls of the
track 236 and force the cover 234, or the circuit board 232, to move in the direction of
the central, longitudinal axis of the cover 234. The opening 228 may be of a width
greater than the width of the pin 230 to accommodate variations in the movement of the
pin 230 as it travels along the opening 228. The pin 230 may have a bulbous head and
track 236 may be undercut so that pin 230 engages in and is retained in the track 236. In

this way the pin 230 acts as the upper pivot connection between the cap 218 and the
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angle that is preferably in the range 30 to 60, more preferably being 45.

The track 28 will be arcuate and may cover an extended angle of

movement to allow the cap to be moved between the first and second
positions. Preferably, and as shown, the track 236 is an annular track that
extends for 3600. 15 In this way, when the cap 218 is moved in a pivoting
manner about the pivots 227 and 230, the pin 230 will slide along the

PReRING 228 and fress.Againaldhe slde walls ehibe orack 236 ANARICSer, one
the cover 234, or the circuit board 232, to move in the direction of the

GemrBb ﬁ@gﬁg@@@@§@fé@g&g\é@t 234. The opening 228 may be of a

width 20 greater than the width of the pin 230 to accommodate variations

in the movement of the pin 230 as it travels along the opening 228. The

pin 230 may have a bulbous head and track 236 may be undercut so that
280 thegagesithant:is Rnes thdheriiacto2364 kilthiswa the Bifeciion of
230 acts as the upper pivot connection between the cap 218 and the 9
hbeisingiRiliZeal herefors, dseparntedaidol Fin2é wevktnothermenuikesy, when the
However, one may be provided of required or desired. During the

rgv2 nientotiibeecapi@;ithe (oinec®yrtBd 4omilkoiovs ifmlive:disaationaf can be
5 the longitudinal axis with the circuit board 232 and/or cover 234. In this

wead mhea thenasap 8 isWhtiretlsecond ositiorhHigsred)ttbe Gapnectpthe

is fully extended and can be used in the normal manner. When the cap
28isdtRéfirsipestionifEgosatiOnthed cornected 2ithis iheshretsagi@d? and its
position and is retracted within the housing 212 and its

end 248 (as well as the opening 216) are covered by the end 224 of the cap 218. When

the cap 218 is in the second position (Figure 8) the connector 214 is in an extended
position and extends through the opening 216 and axially outwardly from the housing
212 and can be used in the normal manner. In this way the connector 214 is fully
protected when the cap 218 is in the first position. When in the retracted or first position,
the end 248 of the connector 214 may be located within opening 216 in the end wall 217
and may not be withdrawn into the interior of housing 212. This therefore provides

correct alignment of connector 214 and opening 216 at all times.

Whilst there has been described in the foregoing description preferred embodiments of
the present invention, it will be understood by those skilled in the technology concerned
that many variations in details of design, construction and/or operation may be made

without departing from the present invention.
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end 248 (as well as the opening 216) are covered by the end 224 of the
cap 218. When 10 the cap 218 is in the second position (Figure 8) the

connector 214 is in an extended position and extends through the MCSLLP

opening 216 and axially outwardly from the housing 212 and can be used
in the normal manner. In this way the copnector 214 is fully protected
when the cap 218 is in the first position. When in the retracted or first
pegitieR,ithe end 248 of the connector 214 may be located within opening
216 in the end wall 217 15 and may not be withdrawn into the interior of

housing; 212. Thigthrrefeseprovidescarechaligiyment of connector 214
and opening 216 at all times. Whilst there has been described in the

foregoinghdesentionmpreierad.embedimenteahdhe Bresent iuention, it
will be understood by those skilled in the technology concerned 20 that

many variaiansthfeladaal #asignheonsiisgtion and/or operation may be
made without departing from the present invention. MCSLLP 10 The

Claims 3 cbeiteble dedaistoragenapparait e Rphisheird heusingndaving:Byvardly
front wall, and an opening in the front wall; a circuit board located within
thehReusintr ra-eanaedarekadirically connected to the circuit board and

extending outwardly therefrom for movement therewith; a cap pivotally
connectechiopikethibusinméotethavéimant:salative tothenhousizg ve to the housing
beéween a first position and a second position;
an operating mechanism operatively connecting the cap and the circuit board for
moving the circuit board with the movement of the cap, the circuit board and the

connector being in a retracted position when the cap is in the first position, and are in an

extended position when the cap is in the second position.

2. Portable data storage apparatus as claimed in claim 1, wherein operating
mechanism comprises at least one pin engaging in at least one track, the at least one pin

passing through at least one opening in the housing.

3. Portable data storage apparatus as claimed in claim 2, wherein the circuit
board is mounted within a cover, the connector being physically connected to at least

one of: the circuit board, and the cover.

4. Portable data storage apparatus as claimed in claim 3, wherein the cover has

a top surface, the top surface comprising the at least one track.
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between a first position and a second position; an operating mechanism

operatively connecting the cap and the circuit board for 10 moving the MCSLLP
circuit board with the movement of the cap, the circuit board and the

connector being in a retracted position when the cap is in the first position,

and are in an extended position when thg cap is in the second position. 2.

Portable data storage apparatus as claimed in claim 1, wherein operating

15 meCBanmm@@ﬁ%&)@gggaﬁb%%@iys%ﬁ'gs’?}&i&?@ni@19;%99%&3%%5@9 %fhereén the

the at least one pin passing through at least one opening in t ousing.

Zdvertakle datr siarage APHRLSATLAIBED I Gaim. 2, whersin the.;

circuit board is mounted within a cover, the connector being physically
connected to at least 20 one of: the circuit board, and the cover. 4.
Portable data storage apparatus as claimed in claim 3, wherein the cover

has a tep ufatge heatopSUEasecMPLSNG e 3t leAsbANsragk:s 2 to 3,

MCSLLP 11 5. Portable data storage apparatus as claimed in claim 3 or

cletistedn WRareit oo cav@RES DWer siifass; thelower surface
comprising the at least one track. 6. Portable data storage apparatus as

claimed in any one of claims 2 to 5, 5 wherein the circuit board comprises
the at least one track. 7. Portable data storage apparatus as claimed in

any ong/ of Blaiats da:bstorhereppihe.at easiiona tragkisat ancangle ol 6,
inclination to a central longitudinal axis
wherein the at least one track is at an angle of inclination to a central longitudinal axis

of the housing.

8. Portable data storage apparatus as claimed in claim 7, wherein the angle of

inclination is in the range 30° to 60°.

9. Portable data storage apparatus as claimed in claim 7 or claim 8, wherein the

angle of inclination is 45°.

16. Portable data storage apparatus as claimed in any one of claims 2 to 6,
wherein the at least one opening is at an angle of inclination to a central longitudinal

axis of the housing.

11. Portable data storage apparatus as claimed in claim 10, wherein the angle of

inclination is in the range 30° to 60°,
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of the housing. 10 8. Portable data storage apparatus as claimed in claim
7, wherein the angle of inclination is in the range 30 to 600. 9. Portable

data storage apparatus as claimed in claim 7 or claim 8, wherein the 15 MCSLLP

angle of inclination is 45. 10. Portable data storage apparatus as claimed
in any one of claims 2 to 6, wherein the af least one opening is at an
angle of inclination to a central longitudinal axis of the housing. 20 11.

Ponabia i siaags 20BRIAR AT SAMCIRHAT A0nBEIN 06,319 G erein
of inclination is in the range 300 to 60. MCSLLP 12 12. Portable data

sitageiappaiatas as, glaiged in claim 10 or claim 11, wherein the angle
of inclination is 45. 13. Portable data storage apparatus as claimed in any

one of claims 1 to 12, 5 wherein the cap is generally U-shaped and
comprises an upper arm pivotally connected to a top wall of the housing,

a lower grnppivpiRlv.eoapecieddmmprtianwalkefihg, NHAMeNdo 12,

integral with and extending between the upper arm and the lower arm,

aRHea6 PPRN BN generally U-shaped and comprises an upper arm pivotally connected
to a top wall of the housing, a lower arm pivotally connected to a bottom wail of the

housing, an end integral with and extending between the upper arm and the lower arm,

and an open end.

14. Portable data storage apparatus as claimed in claim 13 when appended to
claim 2, wherein the at least one pin extends in a manner selected from the group
consisting of: a first pin extending downwardly from the upper arm, a second pin
extending upwardly from the lower arm, and the first pin extending downwardly from

the upper arm and the second pin extending upwardly from the lower arm.

15. Portable data storage apparatus as claimed in any one of claims 1 to 14,
wherein when the connector is in the extended position, the connector passes through

the opening in the front wall.

16. Portable data storage apparatus as claimed in any one of claims 1 to 12,
wherein when the connector is in the retracted position an outer end of the connector is
located at one selected from the group consisting of: within the housing, in the opening

in the front wall.
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10 14. Portable data storage apparatus as claimed in claim 13 when
appended to claim 2, wherein the at least one pin extends in a manner

selected from the group consisting of: a first pin extending downwardly MCSLLp

from the upper arm, a second pin extending upwardly from the lower arm,
and the first pin extending downwardly from the upper arm and the
second pin extending upwardly from the lower arm. 15 15. Portable data

storage pRRAANR AR AYMEL DANLONS.OLERITE | B JAn RIERIEN 6

the connector is in the extended position, the connector passes throug

theneRening idibe §r 9.9%%@%?{%&&8%%@&9 YRR, ARNARAMS ARuit board

claimed in any one of claims 1to 12, wherein when the connector is in

thed etfactachrsitionepRueHeRd the ARNREEIRLIS HiRsated at one

selected from the group consisting of: within the housing, in the opening
in the front wall. MCSLLP 13 17. Portable data storage apparatus as
claimed in any one of claims 1 to 16, wherein the housing further

comprises @ §Harality-ef sliders appwhieh 4heairarit Poard oaamslitems 3 w 16,

between the retracted position and the extended position. 5 18. Portable

datesioragenappaptusas elaimeddn any:ane of ¢laims shiaditn WHerel can slide
the housing further comprises a plurality of sliders on which the cover can

sty desittiie epriiede ragtash pesitien-ana dee patansed position.

19. Portable data storage apparatus as claimed in any one of claims ! to 18,
wherein the connector is selected from the group consisting of: a USB connector, and an

IEEE1394 connector; and the circuit board comprises non-volatile memory.

20. Portable data storage apparatus as claimed in any one of claims 1 to 19,
wherein the cap has a cam or over-centre action when moving into and out of the first
and second positions for providing tactile feel of engagement and disengagement

respectively,

21. Portable data storage apparatus as claimed in claim 20, wherein, in use, the
cap requires a small force to pass over front corner edges at junctions of side walls of
the housing with the front wall of the housing, and rear corner edges at junctions of the

side walls of the housing with a rear wall of the housing.

22, Portable data storage apparatus as claimed in any one of claims 4 to 21,

wherein the at least one track comprises an annular track.



19. Portable data storage apparatus as claimed in any one of claims 1 to

18, 10 wherein the connector is selected from the group consisting of: a

USB connector, and an IEEE 1394 connector; and the circuit board

comprises non-volatile memory. 20. Portable data storage apparatus as MCSLLP
claimed in any one of claims 1 to 19, wherein the cap has a cam or

over-centre action when moving into and out of the first 15 and second

positions for providing tactile feel of engagement and disengagement

respectively. 21. Portable data storage apparatus as claimed in claim 20,

wherein3inpise.HiRe £2R SeqHITeS & STekkorge 0 RRSE. QNS TRREROMEE annular

edges at junctions of side walls of 20 the housing with the front wall of the

heusings aRddeanomMRhE adgRsAt inelonsafibe; sida Walls ofIhe in and being

housing with a rear wall of the housing. 22. Portable data storage
apRABlUSyABClAned thary one of claims 4 to 21, wherein the at least

one track comprises an annular track. MCSLLP 14 23. Portable data

storage apparatus as claimed in claim 22, wherein the annular track is
undercut, the at least one pin having a bulbous head for engaging in and

being retaingehbl the-pnotlae tasiatn24s Partabledats steragelaims 2 o 23,
apparatus as claimed in any one of claims 2 to 23, wherein the at least
onecpith s lapiveicpineetion betveamie waprnddahierhousingd the housing.



