-1- SECURI NG DEVI CE TECHNI CAL FI ELD The present invention relates to a
securing device, in particular, a securing device for securing a renovable
mass storage device to an electrical connector. 5 BACKGROUND The dermand for
renmovabl e mass storage devices increases with the advent of new conputers,
caneras and ot her el ectronic equi pnent. -As-technol ogy progresses, these

el ectroni c equi pnent becone faster in terns of their processing speed, nore
powerful and conplex in terns of features and smaller in size for 10 better
end-user experience. Accordingly,SEGVRENGREVACEss storage devices nmade
for such el ectronic equipment have to be faster in managi ng the data

exchange an r i ng smal ler in size as well as have nore security
features tod5£€3ﬁ§ﬁ§éicFE€ﬁih| m suse and data | oss. An exanpl e of such
removabl e mass storage devices is a ConpactFlash 15 (trademark of
Conmpact Fl ash Assogi ati on (.CFA)) ca | so known, as CE card whi ch uses
Faoh memory o sitsdrer idonriites- 8 3 fesd PR ics i BRIk lar SEsriRE o
with the CF I i £ i : = e | and
Type 11 BotliRacryaatfie AEFmBLaaP plasg s grapd el 1 Oy kG Enned¥ES ) ST
| ong. However, the Type | and Type Il CF cards have a thickness of 20 3.3mm

and 5.0 r crdynghe current CF card has a Parallel Advanced
Technol :)ng]y %?gﬁne‘ﬁ% (liTA) interface while the next generation CF card

(al so known as "CrFast") will he updated to have a serial interface based on

the Serial ATA (orhed&Rakd W readvabRIMhssSREGE idedtde® McréNes Wish BRCAHSAL as
the drive capacity becones denser, the 25 transfer speed of Parallel ATA

(PATA) whi chofliesy eompuicns) watieraugitpotheplecaboicteqhdiviits dsanchnaogpt able to
keep up with the speed of noving a | arge , ) _
progresses, these electronic equipment become faster in terms of their processing
speed, more powerful and complex in terms of features and smaller in size for
10 better end-user experience. Accordingly, the removable mass storage devices
made for such electronic equipment have to be faster in managing the data
exchange and processing, be smaller in size as well as have more security

features to prevent accidental misuse and data loss.

An example of such removable mass storage devices is a CompactFlash
15 (trademark of CompactFlash Association (CFA)) card (also known as CF card)
which uses flash memory to store the data. The CF cards are designed in
compliance with the CFA Standard and are broadly classified into two types —
Type I and Type II. Both the Type I and Type II of CF cards are 36.4mm wide
and 42.5mm long. However, the Type I and Type II CF cards have a thickness of

20 3.3mm and 5.0mm respectively.

The current CF card has a Parallel Advanced Technology Attachment
(ATA) interface while the next generation CF card (also known as “CFast”) will
be updated to have a serial interface based on the Serial ATA (or also known as
SATA) specification. This is because as the drive capacity becomes denser, the
25  transfer speed of Parallel ATA (PATA) which has a maximum throughput of
about 133MB/second is not able to keep up with the speed of moving a large



-2- quantity of data on and off the storage device. The CFast card while
retaining the formfactor of the CF card, has an enhanced throughput of
about 150MB/ second to about 300MB/ second due to the SATA interface, is
therefore better able to neet the expectations of a faster storage device.
5 An inportant consideration when designhg el ectrical connectors for use
with the CF and/or CFast card (hereby collectively referred to as CF card)

is the secure engagenment of the CF card to the el ectrical connector when in
use. The Crueatty ehdatgen afidsel gheystarageaiavidee Toeddiast eand whiasetesying they. |
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di sengaged fhgmthoexpdasticnscall a fRRMRESTHEE detibe data readi ng/writing,
processi ng and/ or transm ssion between the CF card and the electronic

equi pnrent may be affected resulting in data |oss. 15 The present invention

is directed to a geédpbRgntdemsideratich Pheh desibaing dectsiRaVEdHCHRY & udeor
securing a renovabl e nass storage device to an electrical connector.
SUMVARY |t widhitlee OF ashdéonm@bast chnd @reoehydeollecseelyriefgretbio aeCFaard)asthd ng a
20 renovabl e mass storage device to an electrical connector. It would al so
be desi r abls6ceis heagementokibedrl perddehe eleckagal canngsdor,wagn ji pe-diier er ent
types of devj,ce | udi ng, but n ited to, the

b . i | i
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the firsfty exiroppédFdrantdiectiesiaitshnector with a storage device ejector, the CF card

can also be disengaged by the user ejecting the CF card accidentally by

depressing the ejector. When the CF card is disengaged from the electrical

connector, the data reading/writing, processing and/or transmission between the

CF card and the electronic equipment may be affected resulting in data loss.

15 The present invention is directed to a securing device, in particular, a
securing device for securing a removable mass storage device to an electrical

connector.
SUMMARY

It would be desirable to provide a securing device for securing a
20 removable mass storage device to an electrical connector. It would also be
desirable to provide a securing device that can be used with different types of
removable mass storage devices, including but not limited to, the CF Type I, CF

Type Il and CFast card.

In accordance with one embodiment of the present invention, there is
25 provided a securing device comprising: a frame including a first extension, a
second extension and a body connecting the first extension to the second

extension; a retainer device comprising a first retainer arm, a second retainer arm



extension; a retainer device conprising a first retainer arm a second
retainer arm-3- and a bridging armconnecting a first end of the first
retainer armto a first end of the second retainer arm a plurality of
coupling devices extending fromthe body of the frame, coupling a second
end of the first retainer armof the ret-@ner device and a second end of
the second retainer armof the retainer device to the franme; 5 and a

plurality of | ockipng devices incorparated in the frame, |ocking the frane to
Bn el ect 1 o@nd ddHHEIRB AT GORAPEINE r:ftre&ﬁL@fith SRR ML, 3 T 486 O dance

ith th ' f .th ' tion,. i '
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an el ongat eg ! frapgl c&gﬁﬁn 2héed dndl SR FRENBEERT RS M rERindQekRel Vi ng
a renovabl e mass storage device, the termnal base having a plurality of

el ectrical tadnideabsd shéoétle focoad reaiirr afmtdfehelaainet davict eo thafrhmeray be
attached to a printed circuit board and second ends of the electrical

ternmi nal § amed apudlity ofsackiing devietecoipantedan ik fiaore, Waking the fiameitey of
termnal slots extending froma.device first end of the renovabl e nass
storage devidde&lecirigal LORNGEIAT {9 V’%éﬁ‘ t\fi@f&ilpﬂil%@ b #ttackedendi ng from the ends
of the connector housing away fromthe term nal base wherein each guiding
armincl udes a gindcogdehenweth anotiidrgurtediment ofithe presdnt tilneentiomtheiné & nmass
storage device; and a securing device conprising a frame including a first
ext ensi on, ®revdehanelecdned cONARORCHBAYISING AR ARGl HEYa grINECtostholfEnsi on to
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end of the foflefdctri@flabmeihaRIWhéreid st eREQbNe dextiesl RAdimIsea9mE end of
the second retainer armof the retainer device to the frane, and a plurality

25 of | ocki mgtaclead twes prinedrgimudt leehrd and kecddaerels dfah& elegtridad témeanelstace t he
gui di ng

used to establish electrical connection with a plurality of terminal slots extending
from a device first end of the removable mass storage device, and a plurality of

15 guiding arms extending from the ends of the connector housing away from the
terminal base wherein each guiding arm includes a guiding channel configured
for use with the removable mass storage device; and a securing device
comprising a frame including a first extension, a second extension and a body
connecting the first extension to the second extension, a retainer device

20  comprising a first retainer arm, a second retainer arm and a bridging arm
connecting a first end of the first retainer arm to a first end of the second retainer
arm, a plurality of coupling devices extending from the body of the frame,
coupling a second end of the first retainer arm of the retainer device and a second
end of the second retainer arm of the retainer device to the frame, and a plurality

25 of locking devices incorporated in the frame, locking the frame to the guiding

arms of the connector housing to which the frame is to be attached.

The invention further includes any alternative combination of parts or

features mentioned herein or shown in the accompanying drawings. Known



arnms of the connector housing to which the frame is to be attached. The

i nvention further includes any alternative conbination of parts or features
menti oned herein or shown in the acconpanyi ng draw ngs. Known -4-

equi val ents of these parts or features which are not expressly set out are
nevert hel ess deened to be included. BRI ER DESCRI PTI ON OF THE DRAW NGS An
exenpl ary formof the present invention will now be described with 5
reference to the acconpanying drawings in which: Figure 1 is an expl oded,
per spect i ve SAUERITS ah thase PrFts ok featresaviioh arnotexpsewhn et QMtEFE one

enbodi nent qf tlgﬁ li nv nti?ofr t'%get q\e({ Wi th a renovable nmass storage device
ready to he NeXEEPy'sd eﬁné EO F’éﬂéeﬁierspecti ve view of the electrical
connector in Figure 1 with 10 the renovabl e nass storage device ready to be
engaged; Fi | t i f uring device in accordance
with an en‘%%mérﬁﬁ§i@ﬁ{jﬁ6eqrﬁ%ﬁke%@@$s a perspective view of the
securing device with another enbodi nent of coupling devices in accordance
with the inventiofy ol nbly SR o inPpREGRARELID WP HOR b Aot hBE Wifi?
connector with the secufin evice in Fgure securing a renovabl e mass
storage devigfr¥ht@nolithe ‘d&%mpﬁi}gﬁgﬁraﬁﬁn@ i@ wig@l:i on view taken fromthe
direction L as shown in Figure 2 of a securing device aligned to a connector
housi ng of an el ectrical connector before coupling; 20 Figure 6B is a
section view of tHigusetus angxprRidedepadsediive vioRngenalecthioalséditettor i gure 6A
taken fromthe direction R as shown in Figure 2; Figure 6Cis a section view

t aken from tdeeomianee wiitdhnone embodinwemt of the-inygntion ogethemwitharreswoableng devi ce

aligned to a connector, housing of another electrical
mass storage device ready to be inserted;

Figure 2 is a perspective view of the electrical connector in Figure 1 with

10  the removable mass storage device ready to be engaged;

Figure 3 is a perspective view of a securing device in accordance with an

embodiment of the invention;

Figure 4 is a perspective view of the securing device with another

embodiment of coupling devices in accordance with the invention;

15 Figure 5 is a perspective view of an electrical connector with the securing

device in Figure 4 securing a removable mass storage device when in use;

Figure 6A is a section view taken from the direction L as shown in Figure
2 of a securing device aligned to a connector housing of an electrical connector

before coupling;

20 Figure 6B is a section view of the securing device and the connector

housing in Figure 6A taken from the direction R as shown in Figure 2;

Figure 6C is a section view taken from the direction L. as shown in Figure
2 of another securing device aligned to a connector housing of another electrical

connector before coupling;



connector before coupling; -5- Figure 6D is a section view of the securing
device in Figure 6C coupled to the connector housing of the electrical
connector; and Figure 6E is a cross-sectional view of the securing device in
Figure 6C coupled to the connector housing of the electrical connector
taken fromthe 5 direction of 0 as showmrin Figure 2. Wile the
above-identified drawing figures set forth several embodinents of the

i nvention, other enbodipents are also nt enpl.at ed, gted jn the
di scussi on. In alMEHESED Sersestio Jisw el %?FB%‘@E@Vt%én% geisttorowpleday of

ot her 30 modp AreatiRtor LR R e 8 Lo BnBGat P,y T hose. skilTed i n

the art, which fall within the scope and spirit of the principles of the

i nvention. The f 'ﬁgﬁ?§6ﬁq¥ a c'?8§sf ?eectlgﬁ V@e{wo ﬁﬁ?é&furbl 8eJi§é o %%ﬁuiﬁ: Egrrber S

have been used thr out "the gures eno par

DESCRI PTI ON cbap Uaetodﬁéraaﬂnéc%r mmwgﬂ@f eleraéc%néémo%ﬂ@c@?Yél&%SfrbﬂCth@as es with
t he advent of new conputers, cameras and ot her el ectronic equi pnent.

Exanpl es 50f ditechion o¢idmaabhevmasSigiroRage devi ces are Conpact Fl ashTM ( CF)
card Type I, CF card Type Il as well as a CrFast card. Wen in use, the
renovabl e mass storage device is engaged wwth an 20 el ectrical connector
usual Iy placed atWbile temabafe-alentiticd dsdwing figake s¢trforthcseverplicprbeximetisr e t he
el ectrical connector is coupled to the electronic equipnment. The renovable
mass st or age@ide imentian, @tél@r ambeﬁga@éaafer%iﬁ@@ﬁ@tem;&@t@da %Salllo'feééfhﬂ&f‘ct or, e.g.,

d toth t t b at th | ct t
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?ﬁgi ce ej eCtrQ}Breséﬁﬁtl&? Ry ABt AntTBEDnSHALBER GAL&La008!ER Rmdoas3aaged by

10 modifications and embodiments can be devised by those skilled in the art, which
fall within the scope and spirit of the principles of the invention. The figures may
not be drawn to scale. Like reference numbers have been used throughout the

figures to denote like parts.
DETAILED DESCRIPTION

15 The demand for removable mass storage devices increases with the advent
of new computers, cameras and other electronic equipment. Examples of such
removable mass storage devices are CompactFlashTM (CF) card Type I, CF card

Type Il as well as a CFast card.

When in use, the removable mass storage device is engaged with an

20 electrical connector usually placed at one end of a media slot in electronic
equipment where the electrical connector is coupled to the electronic equipment.
The removable mass storage device can get disengaged from the electrical
connector , e.g., due to the electronic equipment vibration or when the electronic
equipment is accidentally dropped. For an electrical connector with a storage

25  device ejector, the removable mass storage card can also be disengaged by the
user ejecting the removable mass storage device by accidentally depressing the

ejector. When the removable mass storage card is disengaged from the electrical



user ejecting the renovabl e mass storage device by accidentally depressing
the ejector. Wien the renovabl e mass storage card is disengaged fromthe
el ectrical -6- connector, the data reading/witing, processing and/or
transm ssi on between the renovable nass storage card and the el ectronic
equi pmrent nmay be affected resulting in-data loss. It would be desirable to
provi de a securing device for securing a 5 renovabl e mass storage device to
an electrical connector. It wuld also be desirable to provide a securing
devi ce that ‘OBRCYAr. 1B datgirepdigaiwidhagProgersngoind/ opRupIssiondiweenthege

devi , i ncludi but not limted to, the CE T |, CF T LI d Crast
card. 7 gur obOk e Wopeban’ sk seiantc chBRmsm ekt Rearg ™
el ectrical ré&lﬁggﬂggaﬁqagg)_ accordance with the present invention with a

S

removabl e mass orage device such as a CF card ready to be inserted.
Figure 2 is a perspective view of the electrical connector in Figure 1 with

the removabl e MgpysuRl BfesiAMIE RPpRAMa SQeRRdAGSTbr sktulifg WOr Lhuhi | e to

note that while a CF card header onnector iIs-use o explain the invention
i n conj usct iremowhble massksterapd detite td anietaceritdl@onnsctby. Inevomwdakortestri cted to
a CF card header connector or an electrical connector used solely in

conj unct i on degsirébla tCprevde a stherieg device ddt coneasedvith ddpentsiypenol

i nsul ati ve connector housin 0 . conprj sing an el ongated termnpal e 35
defined i n tRBO¥BHELBLSSIOI3ES dRYiICED Ippluding l@inﬂtﬁﬁnﬁﬂi Eikiebh el Yees or age
device 2, thlle teﬂm' n@F b sed35 having a 20 plurality of electrical termnals
30 wherein fit S‘Hgis 6% % he electrical terminals 30 may be attached to
a printed circuit board (not shown) and second ends 32 of the electrical

of Termnal st ot 4 B0 el iR RD ckPREL SHEUIER s RO EEah BetpiyeiliE, il o
Mass st QpagofR¥dt6LintaccdfdhrieSPiRh tdSred@itiif fentlfh WRHRI Rehdvabld@ass
storage device such as a CF card ready to be inserted. Figure 2 is a perspective
view of the electrical connector in Figure 1 with the removable mass storage
device ready to be engaged. It is worthwhile to note that while a CF card header
connector is used to explain the invention in conjunction with a CF card, the

15 invention is by no means restricted to a CF card header connector or an electrical

connector used solely in conjunction with a CF card.

The electrical connector 1 comprises an insulative connector housing 10
comprising an elongated terminal base 35 defined in the connector housing 10 for
receiving a removable mass storage device 2, the terminal base 35 having a

20  plurality of electrical terminals 30 wherein first ends 31 of the electrical terminals
30 may be attached to a printed circuit board (not shown) and second ends 32 of
the electrical terminals 30 are used to establish electrical connection with a
plurality of terminal slots 22 extending from a device first end 23 of the
removable mass storage device 2; and a securing device 100 coupled to the

25  connector housing 10.

Extending from the ends of the connector housing 10 away from the

terminal base 35 are a plurality of guiding arms 12 wherein each guiding arm 12



25 connector housing 10. Extending fromthe ends of the connector housing 10
away fromthe termnal base 35 are a plurality of guiding arns 12 wherein
each guiding arm 12 -7- includes a guiding channel 14 configured for use
with the renovabl e nass storage device 2. In one enbodinent, a plurality of
sol der tabs 16 are coupled to the guiditig-arns 12 so as to secure the

el ectrical connector 1 to the printed circuit board to prevent |ift-off of
the electrical connectgor 1 fromthe printed 5 circuit board as the renovabl e
mass st or agangligdesa gpiding ebaniel  dgondiguped o5 use vl theeremas@bla wass connect or

1. Ref i Fi,qur e .3 h 4 deyi 10 I f 10
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connecti ng e ofidish afit $3SPAR 13 Ldeli@ thOEISHRAP o MRS RNk Rindg " ot ai ner
g I rs re (i, r %

device 10 1 onprrsing a ainer arm a secon etarner arm 152

and a bri dgidiguiteddiird B3 peRRAEhfilo¥f of tHd ElsétriRANcstineehs If froft theqirAité@r arm 151
to a first end of the second retainer arm 152, a plurality of coupling

devi ces 300 ercugriziand) a$ themenhevabbooasy dBrage ddvecd 2 amtesldvith arampimatgg a second
end 1512 of the first retainer arm 151 of the retainer device 150 and a
second end 1f5om the elestricpd conBeqtat bi ner arm 15 152 of the retai ner device 150
to the frame 110, and a plurality of |ocking devices incorporated in the
frame 110, | ocki he frane 110 to the guidi.ng_ arnms 12 (not. shown) of the
connect or housi n&gqg@rrﬂlb‘% (ot ieyre geﬂlﬁsﬁ%@&ée‘ﬂ%etlgoﬁénﬁ%rtsﬁéﬁeféﬁm‘?\%éﬂ t he

securing device 100 iS_.in, use. one enbadi nent ,..tthe coupl i devi ces 200
are porti ong™ Mgy k‘lﬁ%} e%wlorbgﬁl,fssegpg BEERG ]1]1 qrgga ﬁggy ?ﬂé body 113 at
one edge 206 .4k ﬁﬁ,%]tﬁ% [ £83-111%Bsh It el ; ..d ncl ude
a plurali tyqzé)? (e)pe ng?éggﬂ%ﬁ tﬁe -gg?t?gér@ g%%%ﬁ@ﬁe%é%%@%?@ﬁ gur ed
for insenti osyorhpesiagadidt engisedah? 151 16200 retgndriarat 1508nd Adrisigapnd
retainer arnms 151, 152 as the retainer device 150

arm 153 connecting a first end of the first retainer arm 151 to a first end of the

second retainer arm 152, a plurality of coupling devices 200 extending from the

body 113 of the frame 110, coupling a second end 1512 of the first retainer arm

151 of the retainer device 150 and a second end 1522 of the second retainer arm

15 152 of the retainer device 150 to the frame 110, and a plurality of locking devices
incorporated in the frame 110, locking the frame 110 to the guiding arms 12 (not

shown) of the connector housing 10 to which the frame 110 is to be attached

when the securing device 100 is in use.

In one embodiment, the coupling devices 200 are portions 205 of the body
20 113 stamped and lifted off the body 113 at one edge 206 of each portions 205.
The coupling devices 200 further include a plurality of openings 208 on the
portions 205 of the body 113 configured for insertion by the second ends 1512,
1522 of the first and the second retainer arms 151, 152 as the retainer device 150

is coupled to the frame 110.

25 Preferably, the first retainer arm 151 and the second retainer arm 152 of
the retainer device 150 are bent at an angle at their respective second ends 1512,
1522. In Figure 3, the second retainer arms 151, 152 are bent at an angle of about

90 degrees at their respective second ends 1512, 1522 before they are inserted



is coupled to the frame 110. 25 Preferably, the first retainer arm 151 and
the second retainer arm 152 of the retainer device 150 are bent at an angle
at their respective second ends 1512, 1522. In Figure 3, the second
retainer arnms 151, 152 are bent at an angle of about 90 degrees at their
respective second ends 1512, 1522 before8t-hey are inserted -8- through the
openi ngs 208 on the portions 205 of the body 113. By doing so, the retainer
device 150 may be firmy coupled to the frane 110 during use. \Wile some
parts such #youpl theepgnipgs a@&p@éhqagrtmma wﬁ@fdb@bpdhglgewcc@ng s@Chermy be

shown in the fjgures. w a rent |ink shar ds or folds, it 5
will be appé‘?t@‘ﬁ‘gr fiSVlPﬁé%BéP&gﬁegﬁle éauﬁ?lggt%%éh%&?g’&ﬁg& Furig Y& hi 1t he
spirit of the invention to use, e.g., snmooth curves and conti nuous net al
wires. Different hapes and bends e selecte nd.desi gned according to
the T equt r enent s W bR Parsel bR oSG P I AT hedRiRiS 500

Fi 4 sh 0 i i i t 10
coupl 1 ng dea R rbE SR B o iR i A g R R ol B

devi ces 525QyilnR dppatdmns tikbperobn tkitledaaYhelds3 anl anpeditiindhe spiredfehd t he
body 113 at one edge 256 of each portions 255 and further bent at a

plurality ofinsationdnsisel®ggsmoeth parves angd casBnoudus métal sseespDefferenshown i n
Figure 4, the portions 255 are hent at a first section 261 and a secqnd
section 262 shapgssaddundg maynes selpeted gnd designed aseadngl theseqHErmats Rt as

hol es on th ort.ions 255 d e retainer devi 150 may be coupled to the
frane 110 b@‘qgl%ﬁ‘?lﬁﬁr %Véc%ég@ﬂaaglﬁﬁgo%gﬁ,éelv% ‘the first and the second

retainer arns 151, 152 slotted via openings 263 into enclosures 265 forned

by the bends at

ne first seetions.261 and. petained in pl . by .t bends at

the second secti ﬁ%urf é‘zsiloﬁ)s %lcéle(é'?ré%g éf:wg%é[)@m ?%%hﬁreglpﬁégn%%ﬁ Olf?te?r t her
conprisgg a cBhb’l’i@% HEVicin aSdRARRISwAH ¢hd RRERHAOA WHBBiRrthe @B8pRhg HEGBOdY 113
adj acent to the fTrst section

250 are portions 255 of the body 113 stamped and lifted off the body 113 at one

edge 256 of each portions 255 and further bent at a plurality of sections along the

portions 255. In the example as shown in Figure 4, the portions 255 are bent at a

first section 261 and a second section 262. In so doing, there is no need to create

15  openings such as holes on the portions 255 and the retainer device 150 may be

coupled to the frame 110 by having the second ends 1512, 1522 of the first and

the second retainer arms 151, 152 slotted via openings 263 into enclosures 265

formed by the bends at the first sections 261 and retained in place by the bends at

the second sections 262.

20 Preferably, the coupling devices 250 further comprises a plurality of
stoppers 270 formed from portions of the body 113 adjacent to the first section
261 of the coupling device 250, stamped and lifted oft the body 113 at one edge
272 of each portions. The stoppers 270 serve to minimise the likelihood of the
retainer device 150 de-coupling from the frame 110, e.g., as a result of an

25 accidental nudge in the direction I towards the openings 263.

Figure 5 illustrates how the securing device 100 of the electrical connector

1 may be used to secure the removable mass storage device 2 when in use. With



261 of the coupling device 250, stanped and lifted off the body 113 at one
edge 272 of each portions. The stoppers 270 serve to mnimse the

| i kel i hood of the retainer device 150 de-coupling fromthe frame 110, e.g.,
as aresult of an 25 accidental nudge in the direction 1 towards the
openings 263. Figure 5 illustrates how t4te- securing device 100 of the

el ectrical connector 1 may be used to secure the renpbvabl e mass storage
device 2 when in use. Wth -9- reference to Figure 2, as the renovabl e nass
storage devirekerendgedoiligaiet b dsithe ramaovalile awmsh otprags deice Rds inssetediin the

t 1,.th i.dj h |, 14 h I. gl hel t.a.ali
the T omovabiditeriod pls g ETaaral sonPdof RethedfhtngRad Eon Gpbl iy ' 0"
| ectrical dh& 3 '
Corminal o 30 aay? BararoAdeh % ek BE ARe: SRR R AN AR BEMUAEE i ng

from the deys gfhtieletriefl@oddecbr 1RO tharhyabdhd@ri 3 of deelsiamtse 2 when
the renovable mass storage device 2 mates with the el ectrical connector 1.

The gui di ngemhimablel0 hdydre mapbrlygunstited iatorthd 2eratigel $lets22 ¢xtengingdeom
di sengagenent of_ the renpvabl e mass storage device 2 fromthe el ectrical
connect or 1 thedpyigedhst ergl 2hef thecicawrveble masteyeragadlesicenkndicAghdf t he second

ends 32 of the electrical termnals 30 dur.i the un-matin rocess. As the
emovabl e ndETOYARIABRSSCROaZE SVIFG A ates it TG HECHICRTonIchusk 1182 of ¢ he

el ectrical cQp t t ' ' i : irst
ol ectrical SOnRRESink) LA LEPRORRN 8 A0 IRYIRORL SSBla Bl 151
removabl e NBTShé F&haasb16 aYdss Stotagdl@dvias 2ifford thétRe#idPebhh&ior 1 to pRSent
retainer device 150 is resting on the first surface 25 of the renovabl e
mass st doageheleviidentaPdambgnandier Yendiag of ithssecend eads 32 dftike ekchvalbl e mass
storage device 2 fully mates with the term nal base 35 of the electrical
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As the removable mass storage device 2 moves towards the terminal base
35 of the electrical connector 1, the retainer device 150 may either rest on a first
surface 25 of the removable mass storage device 2 or be isolated from the
15 removable mass storage device 2 such as in a raised position. If the retainer
device 150 is resting on the first surface 25 of the removable mass storage device
2, when the device first end 23 of the removable mass storage device 2 fully
mates with the terminal base 35 of the electrical connector 1, the retainer device
will slide over a device second end 24 of the removable mass storage device 2
20  and thus, securing the removable mass storage device 2 to the electrical

connector 1.

[f the retainer device 150 is isolated from the first surface 25 of the
removable mass storage device 2, when the device first end 23 of the removable
mass storage device 2 fully mates with the terminal base 35 of the electrical

25  connector 1, the retainer device 150 may be manually lowered (if it was
previously in a raised position) in a direction D towards the removable mass
storage device 2 until the retainer device 150 fully engages with the device
second end 24 of the removable mass storage device 2 and so, securing the

removable mass storage device 2 to the electrical connector 1.



connector 1. If the retainer device 150 is isolated fromthe first surface
25 of the renovable nmass storage device 2, when the device first end 23 of
the renovable nmass storage device 2 fully nates with the term nal base 35
of the electrical 25 connector 1, the retai ner device 150 may be manual |y
lowered (if it was previously in a raiséd-position) in a direction D
towards the renpovabl e mass storage device 2 until the retai ner device 150

fully engages w the deyice second end 24 of the renoyabl e nass storage
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retai ner device 150 disengages from the device second end 24 of the

renovabl e nabsdstioe sgmdesi 24 offtie rearovablel mass stampesievicyg & hdewinoeaklenay
then be renoved by applying a pulling force in a direction O to un-mate the
renpvabl & marassstaaggdevieeiZomantharhlee thandeasl by applyeda priingfonee inea t er ni nal

base 35 of the electrical connector 1. As the retainer device. 150 is coupled
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to a connector housing, the securing device 100 can be used on existing
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the retai nefingdgNatish ofithe ¥ofhindr de @IS0 dodshiyt qaﬂ%fﬂh@?hﬁi@(ﬂi\@irdtﬁ ef {tee
un-mating of the renovabl e nass storage device 2 (not shown) and when the

r et ai nenoOdelatridd@onaettondr By hawirtghihe sdcurdng devic®100ras ngephmterakenregt of t he
renovabl e mass storage device 2 to the ) )

that can be attached to a connector housing, the securing device 100 can be used

on existing electrical connectors as well as incorporated on different types of

electrical connectors.

Referring to Figures 3 and 4, during operation, when the retainer device

15 150 is raised in the direction U prior to the un-mating of the removable mass
storage device 2 (not shown) and when the retainer device 150 is lowered in the
direction D during the mating of the removable mass storage device 2 to the
electrical connector 1 (not shown), the coupling of the second ends 1512, 1522 of
the first and the second retainer arms 151, 152 to the coupling devices 200 at the

20 openings 208 or to the coupling devices 250 at the enclosures 265 urge the first
and the second retainer arms 151, 152 of the retainer device 150 downwards,
resisting any corresponding upward motion due to the movement of the retainer

device 150.

Figures 6A, 6B, 6C, 6D and 6E are section views of the securing device
25 100 with different embodiments of locking devices. In one embodiment, as
illustrated by Figures 6A and 6B, the securing device 100 comprises locking
devices which consist of a plurality of protrusions 320a, 320b extending inwards

from the first extension 111 adjacent to a first side 17 of the connector housing



el ectrical connector 1 (not shown), the coupling of the second ends 1512,
1522 of the first and the second retainer arns 151, 152 to the coupling
devi ces 200 at the 20 openings 208 or to the coupling devices 250 at the
encl osures 265 urge the first and the second retainer arns 151, 152 of the
retainer device 150 downwards, resistindlany correspondi ng upward notion
due to the novenent of the retainer device 150. Figures 6A. 6B, 6C, 6D and

6E are secti,gn vjews of the securi.n vice., 25 100 with differen
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first extensieitidedde@dt 308May Ravie éitﬁe?tipréﬂr@ﬁoﬁysma bPBrARARIGHE opQuUsi ng
-11- 10 and fromthe second extension 112 (not shown) adjacent to a second

side (not  dhowpjotafsiése32aanet320b depsidige 0 hbor sdeucdhthehechriagdeditd is to
be attached. The securing devi ce 100 may have either protrusions 320a or
y

protrusi éns 1880 tobe chupledpe dhe oennsesordruiaingnkd). 3¥bpn depEadienkd Gois chopledecur e
t he securin evice 5 1Q0 is tp be coupled to th ect or housi 10. When
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thereby |l ocking the fra 10 rmy to the 10 connector housing 10 of the
el ectrical dd@neemhahe toniefter housing ©0FihgrebedobikingGhe &rach&GH 0 tiomdne the
enbodi ment, the securing device 100 conprises |ocking devices which

conpri sdla plonnedtpr hoeding dOlof the alesinscad tonnestdrubled in the first extension
111 and the second extension 112 (not shown) of the franme 110 and a
plurality of conplenmentary |ock catches 315 15 confi %ured to cooperate with
the | ock wi ndows Referrigitoeligarasi 6fg G1P and Olie in one embodiment, the securing

device 100 comprises locking devices which comprise a plurality of lock
windows 310 included in the first extension 111 and the second extension 112
(not shown) of the frame 110 and a plurality of complementary lock catches 315

15  configured to cooperate with the lock windows 310 and extending from the
connector housing 10 of the electrical connector 1 to which the frame 110 is to be
attached. When the frame 110 moves towards the connector housing 10 during
coupling as shown in Figure 6C, the first extension 111 and the second extension
112 (not shown) slide over the lock catches 315 on the connector housing 10

20  until the lock windows 310 are coupled to the lock catches 315, thereby locking

the frame 110 firmly to the connector housing 10 of the electrical connector 1.

In another embodiment, the first extension 111 and the second extension
112 (not shown) of the frame 110 are bent at one end 325 of each extension.
When the frame 110 is coupled to the connector housing 10 of the electrical
25  connector 1, the ends 325 of the first extension 111 and the second extension 112
engage with the grooves 18 configured on the connector housing 10 adapted to
cooperate with the ends 325 of the first and the second extensions 111, 112 thus
preventing the frame 110 from lifting off the connector housing 10 of the

electrical connector 1.



connector housing 10 of the electrical connector 1 to which the frane 110 is
to be attached. Wien the frane 110 noves towards the connector housing 10
during coupling as shown in Figure 6C, the first extension 111 and the
second extension 112 (not shown) slide over the | ock catches 315 on the
connector housing 10 20 until the | ock wilhdows 310 are coupled to the |ock
cat ches 315, thereby | ocking the frame 110 firn1y to the connector housing
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extensi on 111 an rf@r%'é%&éewtpémqfnvaiwsqﬁﬁefgr@a&mrg ism thane 110 are
bent at one.en ed.to the
conneat or | honeannS e ple SR R %ﬂrp%%@?@Hnl‘é?ﬁaélpﬁ‘%‘?ld]dﬁegdeﬁta&r?ﬁ% B e
first extenghRAddddo BOExENRISECPRS 1igNE BRShOtickiio tﬁ@gggﬁsé"férﬁlstdlﬁcl%&f)ves 18

configured on the connector housing 10 adapted to perate with the ends

325 of the fincetmamndmiodéfisatordraxtiatishonerdolfare pdssibleia light evend atget he
frame 110 fromlifting off the connector housing 10 of the electrical

connect of 1.teachiz. TAH sushegodifigadescandovareions avemitus thy sfoperaddhenbodi nent s
of the invention h been sented fo rposes of ill i 0

descri pt i on.1ny§ntjog. &gFenﬂHFEWGBQ escpke ‘LQ%EHE?@VEdHFeP@nH‘%¥?“??d&&%¥§éntion
to the preC|se forns disc ravar i ons

ther eof " ar o 301 BIEPTHEIP| ST Yoy A aDE s Trakiioql AbbAGR L gieb e

modi £ 1 cat | ongBRCNAGIRIIANR B rttliiiRe tHEIREAREN of vhABUS ERVBRIAGR; The

enbodi nents descri erein were chosen and described to best explain the

princi pl es ehdtwieh vanens inodificidions 3is RFagiitecab thpphitkalirake donesmepitddo
enabl e others skilled in the art to utilise the invention in various

enbodi mdAt s themdf.di ishintcandied ibatrtbelis¢doprant thasnesntimnebesdifired byothehdaipas t i cul ar
use contenplated 10 thereof. It is intended, that the scope of the invention

be defined [pPendedchereins Whepdakapestebincacsordanss With t wgadth tavdyEance

with the fu“he?gg:egghyanxmquHMﬂ§QS¥m§re | egal |y and equitably suited.



- 13 - CLAIMS 1. A securing device conprising: a frame including a first
extensi on, a second extension and a body connecting the first extension to
the second extension; 5 a retainer device conprising a first retainer arm a
second retainer armand a bridging armconnecting a first end of the first
retainer armto a first end of the secdAd retainer arm a plurality of
coupling devices extending fromthe body of the franme, coupling a second
end of thediAp¥s etainer armof the retainer device and a second 10 end of
the second retainer armof the retainer device to the frane; and a plurality

of | ocki ngldevi %e%ciuﬁﬁgtd%g[(%g&%@%hge frame capable of |locking the frane

r
to an el ectiical ctonne€to he frane is to be attached. 2. The

securing device as clained in ¢claim1l, wherein the second ,end of the first
retai ner arm and [faRe HEAHHBZ @rfirsbeXieRE08 et Rr@NASIGIEN ahdA APdYpbent at an 15

angle. 3. The securjn %evi ce.as clainmed in.claim?2, wherein the coupling
devi ces i MM ngﬁh?ﬁ?iﬁ sexé%ﬂ‘?‘f(?rb[?rtgﬁ sggor}de%ggwo?he second end of the first

retainer armand the second end of the second retainer arm_ 4. The securing
devi ce &s cl ai madetaneaspviske qomeprisieg adirpigretaingmy masesesppd fefaineperm@ariang

first oxt oREBREATPRESHeliBta #i5F 680 B s P FHEnEl BER AT BT S CONNBCRSr and
fromthe ?8&\%ﬁ%ﬁﬂ{lﬁ%hﬁn adj acent to a second side of the electrical
0 Whi C e

connect or rame is to be attached. 5. The securing device as
clainmed in any of the preceding c¢lains wherein the 25 the first extension
and the second éﬂl‘érﬁilﬂbﬁﬁﬁ?@lg%g?%%oexé?m{i%?@ﬁ'@i.th%l?(’dl}h@fe@@ct&ﬁmﬁg devi ce as

claimed in Bl lir?g},c a tsc-t:]c%n%re%c c()jf {he ff:rlstarlc—‘:ErzFlné‘:/\fh atm of' thtehr%tainer device and a second
10  end of the second retainer arm of the retainer device to the frame; and
a plurality of locking devices incorporated in the frame capable of locking

the frame to an electrical connector to which the frame is to be attached.

2. The securing device as claimed in claim 1, wherein the second end of the
first retainer arm and the second end of the second retainer arm are bent at an

15 angle.

3. The securing device as claimed in claim 2, wherein the coupling devices
include openings configured to receive the second end of the first retainer arm and

the second end of the second retainer arm.

4. The securing device as claimed in any of the preceding claims wherein the
20 locking devices comprise a plurality of protrusions extending inwards from the

first extension adjacent to a first side of the electrical connector and from the

second extension adjacent to a second side of the electrical connector to which the

frame is to be attached.

5. The securing device as claimed in any of the preceding claims wherein the

25  the first extension and the second extension are each bend at one end.

6. The securing device as claimed in any of the preceding claims wherein the

locking devices comprise a plurality of lock windows included in the first



| ocki ng devices conprise a plurality of |ock windows included in the first
-14- extension and the second extension of the franme and a plurality of

conpl ementary |ock catches configured to cooperate with the | ock w ndows
and extending froma connector housing of the electrical connector to which
the frame is to be attached. 7. An el eédfrical connector conprising: 5 an

i nsul ati ve connector housing conprising an elongated term nal base defined
in the conegehsionandshegedond exdersion nfjthe framovallaegplocd 8y of coarpderdentace, t he
term nal base having a _plurality of electrical termnals wherein first ends
of the el Gagehies copfigHEadtoaopstate ddthe dogk prndawyard exlendingdse@ and

second ends of th electrjcal termnals are use o establjsh el ectrical
connect i oncﬂﬁnﬁ‘ftt%{e}bq%}% ?{ ec?flecfﬁc%?ecroﬁinﬁ%tf)r gcr Wh&bﬁbteetﬁ?fpﬁés #Or Bff‘r?téacg@f}i ce
first end of the renovable nass storage device, and a plurality of guiding
arms ext endi ng Arotleethigakbepimiestortdompti@ct or  housi ng away fromthe

term nal base wherein each guiding armincludes a guiding channel

configused for uaensulitivd senneetod \hahbbegRaspriding agelsipatabteraith] dasecuri ng
device conprising a franme including a first extension, a second 15

ext ensi on datined botdy wonaeot hngsinpdorf racsivirx & eermbvable onassestaragoddviers ensi on
a retainer device conprising 51 first retainer arm. a second retainer arm
and a Dbri i tsgmarahbasmhedng aglarality of elesticed terpunals vehergigy fi5shepdseiiheo a

ext endi ng FlesHphTBOapCarS pRack §iurifaRisiteR bteind S Da BRI
retal ner  atpgfed RenfigRIPELSAPY] SR AR AREARE AR 4 BRyaRSNC

retainer armof the retainer device to the frane, an

| ocki ngo devdrfififall SI6QeRGNAIBE fiof & lAevice d1F8s e dSkiheGemd@ableafiBssiotage gui di ng
arnms of the connector housing to which the frame is to be attached. 8. The
el ectri cal devicaeartda phsaktyadingdding arhrei extéhding fieinn thehendsl afcthe icoahectaonnect or
conprises a Conpact Fl ash(CF) header or a CFast_ header. ) o

housing away from the terminal base wherein each guiding arm includes a guiding

channel configured for use with the removable mass storage device; and

a securing device comprising a frame including a first extension, a second
15 extension and a body connecting the first extension to the second extension, a
retainer device comprising a first retainer arm, a second retainer arm and a
bridging arm connecting a first end of the first retainer arm to a first end of the
second retainer arm, a plurality of coupling devices extending from the body of the
frame, coupling a second end of the first retainer arm of the retainer device and a
20 second end of the second retainer arm of the retainer device to the frame, and a
plurality of locking devices incorporated in the frame, locking the frame to the

guiding arms of the connector housing to which the frame is to be attached.

8. The electrical connector as claimed in claim 7 wherein the electrical

connector comprises a CompactFlash(CF) header or a CFast header.



