- 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 renovabl e mass storage device to an electrical connector.
5 BACKGROUND The denmand for renovabl e mass storage devices
increases with the advent of new conmputers, cameras and ot her

el ectroni ¢ equi pment. As technol ogy progtesses, these electronic

equi pnent becone faster in terns of their processing speed, nore
powerful and conplex in terns ofrﬁmmller in size for 10
better end-user experience. Acco : vabl e mass storage
devi ces made for such el ectronic equi pnment have to be faster in
managi ng the]‘ﬁ?ﬁl\ﬁtﬂ]?mﬁL@"d processing, be smaller in size as well
as have nore security features to prevent accidental m suse and data
| oss. An exanpl e of such renovabl e mass storage devices is a

Conpact Fl ash 15 ( Thegesseitkinednticanrplacss ftb astcubiigaddividel Onpdrfiyy), acacding
(al so known as CF card) which uses flash nenory to store the data.
The CF car ds dayiee fursiegns 2 rereovabld matsetorgn detec torm dedndalr@nasdonr e

broadly classified into two types - Type | and Type Il. Both the Type
| and Type IM&@{&?{@ are 36.4mm w de and 42.5mm | ong. However,
the Type P a cards have a thickness of 20 3.3nm and
5.0nm respectively. The current CF card has a Parallel Advanced

Technol ogy Attachggp bg&ﬁ%ﬁ(}ri r\}@\#ﬁ(f&gg fhadd gtb?a&%?%vﬁ%%( fncBERE @}tb Ak fdvent

card (al so known as update ave a serla

interface bagegewkoinpatedschalerad bAd (othier 2l @erokitaaipsent A dechnology
specification. This is because as the drive capacity becones denser,

the 25 transbrgreysesdhaest elegtranicaquigmeent baoose {dstes hin Fams #f tholt proaessing
t hr oughput of ahout 133NB/fslec nd i nott abl e L9, keefP &P Vl\f t h t.hef
speed of novFReamoLs gawerful'and complex in terms of features and smaller in sizefor
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 1 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 Crast card
while retaining the formfactor of the CF card, has an enhanced

t hr oughput 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. 5An inportant considerati on when designing
el ectrical connectors for use with the €-and/ or CFast card (hereby
collectively referred to as CF card) is the secure engagenent of the

CF card to the_electrical co tor when 1. e.~dhe CE card can get
i sengaged { POTRE SrGcn FECNT dlsiidet pevife e GRRPpat e liind e
equi prent Vi Bpgh FRIorUT tHOET dah€ Hak 88 thlitced BRBLEHFRNbS hiSodqSONE Rbhy
10 dropped. For an electrical connector with a Storage device

ej ector, the tChRbadBdOMEsedond due tolttesSiyhdyantetface, hetheseforedjettet ablg ta he
CF card accidentaglly by depressjing the ejector. Wien the CF card is
di sengaged f Myt X@Fé@f‘?‘?%%llsa }@ét%ﬁét@f‘flﬁe,def”r‘f& data reading/witing,
processi ng and/ or transm ssion between the CF card and the electronic

i t be aff.ect ing. i |
Cavent ons1s i r eApdiToRnl GRSl Agn il Sieniitel e dRCl R ES ot g
device for segh thBq Pad@HOVRR ariBEereby 00RELivVERVieERrddto s (5t &7YY i ¢

connector. SUMMARY It woul d be desirable to provide a securing device
for securi ngsecwz@cngagsmabt ef thha < eardtathe aliesticad comneatorevlmt iniusal The

Chat can he. (SLGTAPRNER ireeRt gpdBe sPePEAbAmIEgorac: orde

Crast card. PR ARBRObnAR M TAGE ol her A€ cicerrfixuipuiny i fidehiaiy

inventiongy tkesppedsFor an electrical connector 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 II 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



25 provided a securing device conprising: a frame including a first
extension, a second extension and a body connecting the first
extension to the second extension; a retainer device conprising a
first retainer arm a second retainer arm - 3 - and a bridging arm
connecting a first end of the first retajner armto a first end of
the second retainer arm a plurality of toupling devices extending
fromthe body of the frame, coupling a second end of the first
retainer ar t.al i

ot ainer ar i 2 PREETE ARG AHRE ATt Pote i Qe i e TRERAR o
of | ocking deieiseesnd reexingrarat egliralityof conplivg ddviedsiengenidives fromrthe bodyan
el ectrical connector to which the frane is_to be attached. In .
accor dance wpf tedrsmanepuplingpdrerend cad of ihe fpsiasameriapmatitheretaingedayiges

provi ded an el ectrical ect ar. [1.SI.Nng:s.a0 | j: V.e t or
houst ng. conpftf hsolR eafl Sl DRt ssopg b BEar AR R Ao RE RRfL
connect or s hoysd RYrAlity b7 16 @6 ¥éNEesBnéGPHMARI IR IRBEEmE! RLRBE (REWLRR to
the term nal base having a plurality of electrical term nal's wherein
first ends ofinthketrekbainmicctal ta whivhrihé Srameyis trebeatttambbdéd to a printed
circuit board and second ends of the electrical termnals are used to

establ i sh el ectrigadcceanesvithanvibehe@boditieat bf the Predett Mvoitions tigrs is
extending froma device first end of the renobvabl e nass storage

devi ce, and aroyidedan;elsctoeal Ponpedten cHnRIIsiRgG: @R iRANMATHYG conBeRtemiousHds of
th t or housi t.he terninal,.b wher ei h
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frame inc Ing atTirst extension, second extension
connecti ng t bfelketrisal teprhimakivolrertin firbeersle 06 thd ededtdedd itaminals medyabener
device 20 conprising a first retainer arm a secqgnd retainer arm and

a bridgi ng apitached e pripgdeircuitdoagandseceneerds of the eeeirigal terpigals grey

2 9 s ! e o |' (
oxt ondi ng {1 BiRESERAT SR opBidlony L K bR o (AR UG cAENURES
first retai ngpned #8vafe iR eh@bRIRIEMEGNIIE Maddslorhos RIGORE, Alih glfura*mse of

second retainer armof the retainer device to the frane, and a

pl ur al i t y5 25gwiflingaeiis eytenduigizemithe ordsorfabecorngcton dohsingevay doki the

the frame to the iding arms of the connector housing to i th

franme 15 to sl HEeHTe s R BuIr e BECEs o nagairie) cortipured
al ternative ganhl 0aki Q0 (GhoRdid haQy st{){%g%éﬁée;%ﬂg RegdnpaERED OF

shown in the acconpanyl ng draw ngs.
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



- 4 - equivalents of these parts or features which are not expressly
set out are neverthel ess deenmed to be included. BRI EF DESCRI PTI ON OF

THE DRAW NGS An exenplary formof the present invention wll
now be described with 5 reference to the acconpanyi ng drawings in
whi ch: Figure 1 is an expl oded, perspective view of an

el ectrical connector in accordance with-8ne enbodi nent of the
i nvention together with a renovabl e mass storage device ready to be

i nsert ed; . i e 2is.a ecthve view o e.electrical
connector i neBiyaieal o pobS R e T b C R ssliRe Bulte [ eaay
t o be engage@evertheleskdeethi&d & bSindlddegspecti ve view of a securing
device in accordance with an enbodi nent of the invention; Fi gure
4 is a perspective view of the securing device with another

enbodi rent OoBRIBHDESCREVIIGN OF THE ORANENGEt h the inventi on;
15Figure 5 is a perspective view of an electrical connector with the
securing device in Figure 4 securing a renovable mass storage device
when in use; Apicyamplaga foren af heqressnt inventianaw8hnéw dmdeseribed with

direction_L as. shown %1% Fi(gtére 2 of device aligned to a
P

connect or ShoBEFHgeHi© B a6FURPHIYE d@g‘ﬂﬁéﬁﬁ%ﬁ%@f ore coupl i ng;

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

connect or housi E?g{%ﬁergggk' hit e?ﬁloﬁ@&%rgp@&mé\hg&rgﬁ raﬁ%gér%ﬂ?%ﬁc%e%mvm in

Fi gure 2; IS a section‘viewt e ection L
as shown in hie@idence with amoémpsdigeatiof thg itkevitice tadctignedti #removable

connector housing of another electrical connector before coupling;
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;



-5 - Figure 6D is a section view of the securing device in
Fi gure 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 coupl ed to the connector housing of the

el ectrical connector taken fromthe 5 direction of 0 as shown in
Figure 2. Wiile the above-identified draﬁing figures set forth
sever al enbodinents of the invention, other enbodinents are al so

cont enpl at ed, ?gu?-g 6Dista 8 ﬁ&;ﬁ%x’iﬁdﬂﬂe s C%l’l?l% lde GRS %? é 8C (fOHP)Ited

di scl osure presen e |nven ion resenta n an

limtation. kd tf@h@uh@bt&%mﬁ@cﬁttﬁeék&ﬂmﬁl CUANBELOH inat her 10
nodi fi cati ons and enbodi nents can be devised by those skilled in the

art, which fall within the scope and spirit of the principles of the
i nvention. The fiﬁigm'e 6Kxip amsskﬁecﬂmrml\midvoofsthalsecuririgkkvioeﬁar%gwe 6C
nunbers have be d t hr ou mlta res to denote |i p

DETAI LED DESERIRA] ENhesoRRs ing et “Pf‘e BH5 ARSI PR ETHD s

|ncreases W hneétm%@qygggh&jreis}%ﬁwuters caneras and ot her

electronlc equi such renovabl e mass storage devices
are CbnpactFIashTM (CF) card Type |, CF card Type Il as well as a

Crast card. Wen iyhilsRe abdrR- Fd@ﬂ@ﬁépﬂﬁ@ﬁ gPreOERTBrtR SMV 24l dnfbRiGaged
with an 20 el ectrical connector usually aced at one end of a nedia

sl ot in el ecof teilovengionpotbat cmbedigentsaire hbo coirteniplatet me aoted inghe
Govi co can gBCE BN JABLERFEHPE L PFSEHT TEARVEERBILY RGO due (o
t he‘ el ectronj &, &AHRBE 3hd KoPfiRiaBh. 9f shIFbE Bfdeedt664 AP hmerous other
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 Compactl*"lashTM (CF) card Type I, CF card

Type II 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
cquipment is accidentally dropped. For an electrical connector with a storage

25  device gjector, 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



equi pnment is accidentally dropped. For an electrical connector with a
storage 25 device ejector, the renovable mass storage card can al so
be di sengaged by the user ejecting the renovabl e nass storage device
by accidentally depressing the ejector. Wen the renovabl e mass
storage card is disengaged fromthe electrical - 6 - connector, the
data reading/witing, processing and/or-6ransmni ssion between the
renovabl e mass storage card and the el ectroni c equi pnment nay be

affected resulting i aless, Lt wuld be desirable.to

securi ng devieedly BsdfleatiBudna ftist et bt Gishut el bayers of,
el ectrical conpeebRs maéstst%gé @ax@'a%ﬁ t%e]@&%ﬂléghlﬁphﬁnpﬁﬁy'b‘é%ﬂ%cted
securing device that can be used wth different types of renovabl e
mass st or agerahaltingan datanlobsudi ng but not linmted to, the CF Type I, CF
Type Il and CFast card. Figure 1 shows an expl oded, perspective view

of an exenplary el ectrical 10 connector in accor dance with the
present i nvent i onltwraud de desipbdploaranids aseaiingedayéss foe seengas a CF

card ready tg be serte e Vi of th
chectrioar comuabl itk 8846 4y RuREURBBERIEE ity

devi ce ready dtQrab® t%r}ﬂ@ﬁﬁ@a skéurln% d’@ideftmldaﬁ bttesé'@k@thtdiﬁEre\Nﬂty‘ @s af CF
card header connector is used to explain the invention in conjunctlon
with a CF caragnovahée mbss sierage devicéss irpjuding betand linestdribcthedCR dype CEF
card header connector r an electrical connector used solely in

conj uncti on WPhllangE }gc)f’éFEIar The electrical connector 1
conprises an insulative connector housing 10 conprising an el ongated

termnal base 35 l“dl'eg]:]{'enF dhcl)v{f]s zgnhgxp ocpcraegérgpr)ectwg %ﬁer\lwg ot1 Qn L}germplary electrical

10  connector in accordance with the present invention with a removable mass
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



receiving a renovabl e mass storage device 2, the term nal base 35
having a 20 plurality of electrical termnals 30 wherein first ends
31 of the electrical termnals 30 may be attached to a printed
circuit board (not shown) and second ends 32 of the electrical
termnals 30 are used to establish electrical connection with a
plurality of terminal slots 22 extending’froma device first end 23
of the renovabl e mass storage device 2; and a securing device 100

coupled to t 25 conn cto udes a ,qui di ng
AR A G T L RS R
2. I'n one enpfhdEiyice®. Hh‘éh@'ehibﬁd%exﬁoi Bﬁfalﬁﬁ‘@?scﬂl@eﬁﬁ@s P@b‘r@'c%q{afeﬁ o
the guiding arms” 12 so as to secure t he el ectTical connector o the
printed circuhd glidmgciring 1@3rse\asnd s¢duid thefelectfical benmedctetlr ochd prntedect or

1 fromthe printed 5 circuit hoar E as the renovabl e mass storage
devi ce 2 nat S¥Cyt Ppardrto previeat BE-off ohthe glecrcak eonneglor d Jrora sheprinted

e Pl g st ° el bartlas I RSBl R RS dReP R3S, B b Affer 1

i ncl udi ng~a 'rs Rsion a sec ensT on

113 connect i A bR diédtSéaleshpftséon 111 to the second extension 112, a
retai ner device 10150 conprising a first retainer arm 151, a second
retainer arm 152 and a bridging arm 153 connecting a first end of the
first retainer arRefehing o Bighte Stthesatunhg dheice 66 ndmpetes aframanti0 152,

a plurality of coupl [ ng devi ces, 200 extendi ng, fromthe body 113 of
the frame 1160cledipypifiist %t%mﬂleﬁaecpaﬂfxmsmﬁélﬂﬁngta hasydilder arm

oL o the  Shalashy IR GEP AT ELCR S SRR B hleuier el |

pluralityoof 160eknReisigie\dl fibretainer arm 151, a second retainer arm 152 and a bridging
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



incorporated in the franme 110, locking the frame 110 to the guiding
arnms 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. I n
one enbodi nent, the coupling devices 200 are portions 205 of the body
113 stanped and lifted off the body 113 at one edge 206 of each
portions 205. The coupling devices 200 f&irther include a plurality of
openi ngs 208 on the portions 205 of the body 113 configured for

i; ot i ner - ar iraeet (g SperBER RS b i oo s bodst LD E&néggﬁﬁé
110. 25Fr: . ' [ ]
rotanner ar BB I edrPalEy b FEpLlfAda B T O e o e

their respective second ends 1512, 1522. In Figure 3, the second

retai ner arms 151whiledomepabeBicipds 188 rémabed SficetBiinPBe dogplafsdéices
their respective second ends 1512, 1522 before they are inserted - 8

- through t h30bmenibagbowodn dre figisepwith apparemidhkages, lsbanpdwndg axfoldsy it
doi ng so, _the,retainer device 150 be firmy.coupl,ed to the anme
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person ski | | gighpedaridieendls manisk deledts] mid dusigned ecapdinitto die teljeirements of
invention to use, e. g ,. smoot h curves _and continuous netal wres.

Di f ferent shdigastainet dbepeidShagd the coupleg devieas?0desi gned according to
the requirenents of the retainer device 150 and the coupling devices

200. Fi 4 sh th i devigce. 1 i.t,h th mbodi t
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coupling %(?evh&ﬁrgng%gvﬁé% RAYFrd RS ﬁﬁ?th@ﬁnﬁehﬁo#%%reﬁ&%é&&%ﬁﬁg defides

t he bo 1 55" and

lifted o y 113 at one edge 256 of each portions

further bent250 are ppltivral 255y fahe bedy 1 hgampehand hitepoffithehsd2bE atlome
the exanple as shown in Figure 4, the portions 255 are bent at a

first sectioedge@Pbaigagh petions288and 6 bent|ah agdurghiyref seetienselong the

need to cr eaf)c?rtions 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 lified off 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



15 openi ngs 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 arns 151, 152 slotted via
openi ngs 263 into enclosures 265 forned by the bends at the first
sections 261 and retained in place by the bends at the second
sections 262. 20Preferably, the coupling9devices 250 further
conprises a plurality of stoppers 270 formed from portions of the

body 113 adjacent t he first t 261 of th d
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el ectrical connector 1, the retainer device 150 may either rest on a

first surface 25 t he renpvabl e mass st orage deV|ce r be.
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surface 25 o e renovabl e nass St orage devi ce evi ce
first end 23s@ifadel?s crf&h@v&ibcb\eablmﬁﬁsﬁtmfaggdeﬂwz@eba1§dldté&fm&ims with

the term nal base 35 of the electrical connector 1, the retainer
devi ce wilf| rmenablp/mpsssterege devisedsheh anid pised ppﬁéloneﬁfé%@rt@nwass
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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.

If 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.



If the retainer device 150 is isolated fromthe first surface 25 of

t he renovabl e mass storage device 2, when the device first end 23 of
the renovabl e nass storage device 2 fully mates with the term na

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 renovabl e nass s%bTage device 2 until the
retainer device 150 fully engages with the device second end 24 of

th bl ] d ing. t |
mss <torage devi 48 TompReedBEpERIF rRRF s e TR 210 i fRERIAP' ©
renove the repmaRia, FRSStSAQ RIR 480 Brs?rdisedThtahBre@li8f U 4WaY from the

connector 1, the retai ner devi ce 150 is first rai seg:l in a direction U
away from t heemevablebhss siersge devicadeodeatitheretiser delvite k39alisamgagaserom

devi ce 150 disepgages frpm vi ce second end 24 of. t renovapl e
evs St or age A el Tad A abiRe STRRate st daweaderice Bre vl
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term nal basdird&iodfOttbenahsetiké ta@iovabmmazﬁsatora%e device atABe Ubdce ftsBendr
device 150 is coupled to the frane 110 at the body 113, the

i nst al | at i on23firommihertetnainpkhasg 39iaf éhe gectiieadlsonaecterdt t o t he physi cal
wi dth of the 10 electrical connector 1. By having the securing device

100 as a separate,el.enent that. c he attache 0 a nnect or

housi ng, the secu‘?‘?ﬂbﬂr&@}’i‘ed'éj%ﬂ?ﬁalggﬁs B@‘ﬂii‘gw tﬂﬁ%fésae %r?d thg Bodyy 113, the
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connect or s. - e elioRar ITASRlRR: 8 ehe 130yt FHA0N 10 URTRlcaPWREREBR, .
ret ai ner 10eveleetrithl dbdectdr 1 aBg ddving thdeecdiing devioe 180 ps & e¢parate iehegnent

un-mating of the renovabl e nass storage device 2 (not shown) and when
the retai ner thiégake ahed to agennagtarmousiag, 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



direction D during the mating of the renovabl e nass 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 arns 151, 152 to
t he coupling devices 200 at the 20 openings 208 or to the coupling
devi ces 250 at the encl osures 265 urge the first and the second
retainer arms 151, 152 of the retainer -ddvice 150 downwar ds,
resisting any correspondi ng upward notion due to the novenent of the

retai ner devi . Fi e secti Vi
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securing device 100 conprises |ocking devices which consist of a
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320b dependi ng on how secure the securing device 5 100 is to be
coupl ed to tkenfgueden dic ¢npnsetaghawingHbedaptes pregaperateovith thequrpirasions

h i 10 he. i 320 32b .fit..i
18 cont T gur o2 2Bt et BBk R PR R wifens ok syl & B TR
the prot rusi ong 320 c3ARRSHShsRINE Mok 1y, I9DKIRE I bAe 13D TRy 10 the

novenment or |lifting of the frane from’the connector housing 1

t her eby l1®ckicomnectoe hbnsing 10 D@ thid eledtyicdlaohhectd&Obonnect or housi ng 10 of
the electrical connector 1. Referring to Figures 6C, 6D and 6E,

in one enbodi ment, the securing device 100 conprises | ocking devices
whi ch conprise a Belgring oyFigares §6k 613 and s imone pmbpdiasat.ithe seearingr st

i d i sh f f
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connector housing 10 of the electrical connector 1 to which the frane
110 is to be(mtshamedof thih &ramehid 0f andreep] idaditnol/esnplomantisy tdvk catvheedtor
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catches 315 pg,f0fy %B{H]ﬁgtlﬂrof BUSEAE e onnector 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 118 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.



20 until the I ock windows 310 are coupled to the | ock catches 315,
thereby | ocking the frame 110 firmy to the connector housing 10 of
the electrical connector 1. In another enbodi nent, the first
extension 111 and the second extension 112 (not shown) of the frane
110 are bent at one end 325 of each extension. When the frane 110 is
coupl ed to the connector housing 10 of tlHe electrical 95connector 1,
the ends 325 of the first extension 111 and the second extension 112
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a frame including a first extension, a second extension and a body
connecting the first extension to the second extension; 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 second retainer arm -a plurality of
coupling devices extending fromthe body of the frame, coupling a
second end of the first retainer armofiihe retainer device and a
second end of the second retainer armof the retainer device to the
frame; and gpaMgsplurality of |ocking devices incorporated in the
frame capable of locking the frame to an electrical connector to

whi ch the franme i Aring dadita& .o 2. The securing device as clained
inclaim1l, a'/hereﬁ?%&t Hegseclond(n]g 3 the first retainer armand the

Securing devi ce adra o s ARLARBIARatEM FraB Pt ooy coc

i ncl ude opendgagsctingihé grit egteiton ®ARE YRohdextedesmd end of the first
retai ner armand the second end of the second retainer arm 4. The

securing devi ce atcfilrl 8eld oftiit a herebiRE AAhNWsRbAl MiahaRRRd hhe

| ocki ng devices conprise a plurality of protrusions extendi ng | nwards
from the firlgidging amsiomnecttjgaciint endmfshe finstietadned @ermfto & iesteheéof thecal
connector and fr t he second extension adjacent to a second side of
the el ectri c4f° %ﬁ@E?SFnto which the frame is to be attached. - 14
- 5.An electrical conpector conprising: an jnsul ative_connect or

housi ng conpri si AR SeuRlng dedicas Frending Bomdhs hedy 9fihe fame,
connector h | i\ r i he
Corm el bacSiplkd oohEE Y1 Y ook FAMUARHL RS R B0Re S Sloond
first ends ahdbfitheskentdietiier van of thelrstaine edevi deato hlegfrimae;aandr i nt ed
circuit board and second ends of the electrical termnals are used to

establ i sh el ect r h pakalitg ofi ekingrievickindonpbiated in e Bimb epabledf 16dkeiss
extending froma device first end of the renpvabl e nmass storage

devi ce, and ke 5t &g an §legricy) sommastprinnichthe Famads Prismtiephedends of
the connector housing away fromthe termnm nal base wherein each
gui di ng ar mZ ncl Ghiesecuripg deniegasctizimedlin eloin il guherdinftbe sagond ond of thére
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connecti ng tahge_fi rst extension to the second extension, a retainer
device conprising a first retainer arm a second retainer armand a
bri dgi ng ar m congCidefin@ddvideSds Bghe@fn 1k ﬁ,'x&l%éreim@@&dl@npgawiééa a
first end of the second Tetainer arm a plurality of couplTng devices
ext endi ng f insindelopeniodycaffiguhel th rentive thosgobndendioisibe fird retnidercdrmtand
first retaipner arm of, the retajner device and a second end of the
second ret aﬂ}?ech%drﬁ“ngflI eF%‘?da’ie%é'?er&EW‘i ce to the frame, and a
plurality of | ocking devige$ incorporated in the frame, |ocking the
frame to thé gui hegeurnsdeicaaselaings sranyrofflnrresrsingclaimscrhereia the ane
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wherein the el e€trica
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.



connectdr conprises a ConpactFl ash(CF) header or a CFast header.

-14-

5. An electrical connector comprising:

an insulative connector housing comprising an elongated terminal base
defined in the connector housing for receiving a removable mass storage device,
the terminal base having a plurality of electrical terminals wherein first ends of the
electrical terminals are attached to a printed circuit board and second ends of the
electrical terminals are 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 guiding armns 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 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 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.

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

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



