16 April 2004 | Electrical connector for a smart card, havin | and a
pusher for ejecting the card The present invention rel ates t% &H"%@&tri cal
connector for a contact-type smart card of jrectangul ar overall shape. 5
The invention relates nore particularly to a connector of the type
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1s provided in the bottom of the housing of the support when the
card is in its contact position in which its front transverse edge
butts against the front transverse bottom edge of the housing, in
which type the electrical contact elements are borne by the
support.

20 Such an example of an electrical connector, sold by ITT, is
described and shown in French Patent  Application
FR-A-2.742.561. £

That document provides a connector for the connection of
a standardized card of the MICROSIM type, which is a card of

25 small dimensions. Thus, the largest longitudinal part forming the
front portion of the card is received in the housing of the support
of the connector, that is to say the lowerfface of the card extends
virtually over its entire area facing the bottom of the housing
formed in the insulating support, only a small rear longitudinal

30 portion of the card projecting out of the housing, especially so as
to make it easier to grip it.

Moreover, the ends for connecting the contact elements
extend by longitudinal groups towards the front and fowards the
rear of the insulating support, respectively; beyond the front and



rear of the insulating support, respectively, beyond the frao Aarq? &? Apri |
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conducting tracks on a printed circuit board which receives the connector.
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corners of the &3 dasud larges skrage caRdgilyarSeveral emiredisents of such a

15 memory card, also called a "flash" card, are known, the
dimensions of which are becoming smaller and smaller and the
storage capacities of which are becoming greater and greater in
size.

This is especially the case with the card called an "MMC"

20 card (MultiMediaCard) soid by SANDISK, the dimensions of its
body containing the integrated circuits and the position of its
conducting contact pads being precisely defined by its
manufacturer and by a users' association so as to have a
standardized-type definition of such a card. This definition forms,

25 for example, the subject of the publication MultiMediaCard System
Specification Version 2.11 Official Release @ June 1999 MMCA.

This type of MMC card is generally similar in its shape and
its proportions to a MICROSIM card, especially in that it includes
polarization means for correctly and unambiguously positioning it

30 in a connector and/or in a read/write device, which consist of a
cut corner formed at one of the corners of the card, which is of
rectangular overall shape.

On the other hand, the contact pads of the MMC card
consist of a series of substantially adjacent conducting pads,



On the other hand, the contact pads of the MMC card consist of a series of
substantially adj acent conducting pads, 16 April 2004 3 some!OAPHHAOOR are
al i gned transversely al ong the short transverse front end edge of the MMC
card, in which edge the polarization cut corner is also formed. The
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support, the design of which is therefore parti arly conplex and
transverse spat¥dgihifedreaeaingerofi eolssgethahend lvageiroavaiiabks doe thiens

to provide a n I [ lectrical connector of the L
above- nent i one?@%@ﬁ%%h%@eP%J?Fglgqrgcf 89"&%91%%@%% R ath&rep kinted geircuit
especially a chodrdf the MMC 30 type, and which includes neans for ejecting

the card fromits h usindg, t he ,desiﬁqn of which allows the design of the
i nsul ati ng!® n order to eject the card, a connector has already been

proposed, for example in document EP-A-0.580.983, which is of
the type comprising actuated means for ejecting the card out of
the housing, having a card ejection lever which is mounted so as
to pivot on the insulating support near a bottom corner 6f the
20 housing, bounded by a longitudinal edge and by the transverse
bottom edge, so that the lever acts on a corresponding edge of
the card due to the action of a pusher mounted so as to slide £
fongitudinally with respect to the insulating support. According to /
~ that design, the pusher is mounted so as to slide along the
25 insulating support, the design of which is therefore particularly
complex and the transverse space required for which is farge.
The invention therefore aims to provide a novel design of
an electrical connector of the above-mentioned type which is
suitable for connecting a smart card, especially a card of the MMC
30 type, and which includes means for ejecting the card from its
housing, the design of which allows the design of the insulating
support to be standardized for the purpose of having a range of

connectors using the same insulating support of minimum size.



support to be standardi zed for the purpose of having a range of connectors
using the sanme insulating support of mnimumsize. 4 16 April 238Qprit 2004
According to the present invention, there 4s provided an electrical
connector for a contact-type nmenory smart card (C) of rectangul ar overall

shape, of the type conprAcidwgiingstibet prasdat dhviensiwrat tHera1as epiclideli ch
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the card anq terllgn‘Pear{tgl Ia(?le borne by the support, and of the type comprising

actuated means for ejecting the card out of the housing, having a

card ejection lever which is mounted so as to pivot on the

insulating support near a bottom corner of the housing, bounded

20 by a longitudinal edge and by the transverse bottom edge, so that

the lever acts on a corresponding corner of the card due fo the

action of a pusher mounted so as to slide longitudinally with

. respect to the insulating support, characterized in that it includes

a metal cover for holding the card (C) in the housing which

25 extends above the upper face of the card and which is mounted

on the insulating support, and in that the pusher for actuating the

ejection lever is mounted so as to slide along the metal cover.

According to other features of the invention :

30 - the cover is made in the form of an upper plate
which extends above the upper face of the card and the parallel
lateral edges of which are extended by two lateral turned-down
rims which are extended horizontally under the insulating support



| at eral edges of which are extended by two | ateral turned-down rins which
are extended horizontally under the insulating support 4a 16 Apsidpri296da by
| ower horizontal arms which are bent inwargds so as to form slideways for
nmounting the cover on the insulating support; - the pusher has a | ateral
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corner of the housing, @5 which belongs to a yoke of cross section in the
formof a U | liskeways fenrapuptiagdthmicoyedt eadhecnaativg sepperntii ng
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cover. has at Toagtely ditf, R AREHIE, e ool tBBRdIRGT thdBay or
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vertical finger fornmed so,as t roject fromthe facing part of the cover,
or alternatively under -tH 0@@%?%4&@ d?a"tel"teqyﬂﬁ@,g% -gnt HeP&SpEANSISAt €
of the cover exgemnls i hpal hhick e 0 oNET p Js ely
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| ength of the portion of the body of the card extends in

r. - the, mai
a cantilever t‘?ﬁéﬁl Bﬂpﬁéﬁrj%‘? cﬁ’ér}lg'(%/SﬂHe& rear transverse face of the 5 o
insul ating support ; - beypagnéhfosaddidifg’ andngHakyeréane r@‘tgtﬂﬁﬁg the

insulating support, each |ateral edge of the cover is extende
hori zontal |y Yoke on the cover are provided between the yoke and cover;
- the upper flange, or alternatively the facing part of
15 the upper plate of the cover, has at least one longitudinal slot for
guiding and transversely retaining the yoke on the metal cover
which slidingly accommodates a vertical finger formed so as to
project from the facing part of the cover, or alternatively under
the upper flange of the yoke;
20 - the upper plate of the cover extends longitudinally
rearwards so as to cover approximately the entire card when the

fatter is in the contact position;



under the upper plate by a | ower horizontal cheek bent mvvarﬁrg?rﬂgpaédto

forma channel for acconmmobdating the corresponding 10 |ongi ge of
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correspondi ng | ower flange of the cover ; - the |lower flange, or
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f
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rear transverse face_b WO oppose |at e extensi ons
parts of theé padnsulatingl smgportidi nal edges of the housing for guiding the

card laterally are fo front transverse edge of the card has a
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front transverse bottom edge of the~housing in order to constitu
pol ari zati on nedmded&ne ridee b plater byta powieri forinbntdiecitaskl Bamtt ewadyISg

of the connectar_ apd ejectjon | ever acts on the cut 30 corner of the
card - the insdit F%grhgﬁﬂpd?}tchagpe?n ?%eag‘é‘?wrﬂﬁgﬁgﬁgcotﬂ"ﬁerC@frestpr@dmg

housi ng, a wpecaesauqiRidIBE| ielag'et 8f YRBesaf@pce which accommodates the ejection
| ever ; - the pusher is a part made of cut and fol ded sheet netal 16 April

2004 6 - the netal cov?ftG‘f who| diange hefcdhe iyokdeekoesidsg dgsositabshicor
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15 guiding and transversely retaining the yoke on the metal cover

which slidingly accommodates a vertical finger formed so as to
project from the facing part of the lower cheek of the cover, or
alternatively from the lower flange of the yoke ;

- the insulating support is extended fongitudinally

20 rearwards beyond the said rear transverse face by two opposed

lateral extensions in which the rear parts of the parallel
R longitudinal edges of the housing for guiding the card laterally are
formed ;

| - the front transverse edge of the card has a cut corner, cut
25 at approximately 45°, intended to engage with a corresponding
surface inclined at 45° and formed at one of the ends of the front
transverse bottom edge of the housing in order to 6onstitute
polarization means defining a correct position of the card in the
housing of the connector and the ejection lever acts on the cut

30 corner of the card ; '

- the insulating support has, in the said bottom corner of
the housing, a recess formed in its upper face which
accommodates the ejection lever ;

- the pusher is a part made of cut and folded sheet metal X



for superposing another connector according to the invention Jjnnediately
above it ; - the said neans have hol es and conpl enentary stdésﬁ‘&ﬂﬁ&?% t he
front part of the insulating support of thegonnector ; - the said neans
i ncl ude | oops and conpl enentary prongs of the rear part of the netal cover

beyond Lhe front transyarsd aaLe L 8F paafd SR rREH dmpgerihousiGdias
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[ Do

out put tabs of the connector ich i's imrediately belo over
and the ej ecti oWhieBhdreanscl thie cenmestabl eespecimihns td ocometumitin g tdeks

card in the ins t.ac I £ ILn the copnector .. - closure neans
are provi ded fo?éhﬁglcgéo)l&;tt%pén{%%r?@/%g?Bgi‘Nga %‘f‘f‘p“?iéngq"ﬂf Bosrd; r?sgéstri“r%aﬂ he
card into the copuecipwssibly bBengfommesd IFEENS tAlckRIAS b ¢RL! Y agef.or mabl e
means 25 which, at rest, extend opposite the insertion slot and which are

capabl e of automati cat t§eneRmngcteyi aecaidingy te riker invandont ineludesdmeans

Further feature age e i Lon_will ,. appear,, an .readin
the detail ed de@c‘?i%g‘pl oiﬁ %‘ﬁgh%fﬁtptg\as,coﬁx%%hg @608%'&92&&%&@@9 By S
reference will imnreatiatély abeveppended drawings in which : - Figure 1 is a

perspective top and three-quarter rear view which illustrates a connector
according to the inventh®rsaishgigans havamioles2gosl rommeleraentaik steds of

Petract ed pibi t1/on O B R 908e FRCUMIG sUBAdi BT ¥ e ER e 1 i

whi ch the connector ishehmid tugaihéncludd [00pdNEhE yRempdethetitbiPPHrongs —
i nsertion into tpﬁ_bconnector, or during ejection, with the ejection pushert :

in the pushed-i® i K&RH RIS &e artal vOvErection | ever in _

- the upper connector has output tabs which extend

vertically downwards beyond the front transverse face of its
15 insulating support ;

- the output tabs of the upper connector are electrically
connected to the output tabs of the connector which is
immediately below it ;

- the cover and the ejection pusher include retractable

20 means for retaining the card in the inserted contact position in the
connector ;

- closure means are provided for at least partially closing .-
off the slot for inserting the card into the connector ; |

- the closure means are elastically deformable means

25 which, at rest, extend opposite the insertion slot and which are
capable of automatically moving aside during insertion of the
card.

Further features and advantages of the invention will
appear on reading the detailed description which follows, for the

30 understanding of which reference will be made to the appended
drawings in which :

- Figure 1 is a perspective top and three-quarter rear view
which illustrates a connector according to the invention, shown in



the out position ; - Figure 3 is a bottomview of the connec gure 2
- Figure 4 is a detailed view of Figure 2 on a large scale, %P\%ZPﬁ‘*the
cover and the upper flange of the yoke form.,g the pusher partially cut
away - Figure 5is a top view of the connector of Figure 2 - Figure 6 is a

d | on F6 of F re5 gure 7 is a rear end view
Z: oﬁgv!t ﬁ\év erogﬂg %‘?{ b%&&r &°3E %O lorFlcﬂfurtEeSei%CtéoPoﬁaﬁf‘ﬁdl aBd 68 i Gl

vi ew on the Iln@Je?ct8or@f|evErWtﬁe&etract%'cglgiggﬁn?nt0 15 are views simlar to
those of Figures 2 to 8, whi ¢ he catrd 1s i the fully inserted

contact position, wth nggr@%@@fwe&wmmﬂt@r Sc:etthlaaon‘ Faﬁrrepdslrt witicBnidhd he
ej ection |ever &9 ed positi

cross-secti onal Qé/gg%[r ﬁ?re% \gnléog@tgpr I"—"i'Hh gnllM tﬁlpgﬁjr%af@ pyrigg
vi ew similars tOmtsfeat]o@:f H'Fl'cﬂ@ﬁé éonh@ct’m4 C&‘r dARidd g%@ﬂ%ﬁdmth' $h&NOWRtion

w t hout the ejection pusher ; - gurei is a perspective r
three-quarter wWiesher inhée poslledcovderward h:msmnmleandrthe ejeconeled@ri i a

bot t om vi ew of i g gure 20 is a perspective rear three-quarter
vi ew of the BOtjﬁeJ gg?lp(j)c%]tlﬁgh ; - Figure 21 is a bottomview of Figure 20

, - Figure 22 is a reaFlthnreee guard@tor ewwloftihe EBRARLRESNGT F%@BPQ@ with
the contact blades ; 16 April 2004 8 - Figure 23 is a perspectiVe reaf

t hree-quarter view of- ﬁﬁ@ur%ﬂeé% idiatailed viewmfyfigusst 2 Qraavlaa\g&csngller
the 1 nsul ating wiboone" coler Bnd e uthe S g s R 1B ke Ao e e
18, whi ch |||qmsmepaanaaytmmawaye enbodi ment of the cover ;
7 - Figure 5 is a top view of the connector of Figure 2 ;
- Figure 6 is a side view along the arrow F6 of Figure 5 :
- Figure 7 is a rear end view along the arrow F7 of Figure
15 5,
- Figure 8 is a longitudinal sectional view on the line 8-8 of
Figure 5 ;
- Figures 9 to 15 are views similar to those of Figures 2 to
8, in which the card is in the fully inserted contact position, with
20 the pusher in the set-back rear position and the ejection lever in
the retracted position :
£y - Figure 16 is a cross-sectional view on the line 16-16 of
Figure 11 ;
- Figure 17 is a view similar to that of Figure 1, in which -
25 the connector is shown without the ejection pusher ;
- Figure 18 is a perspective rear three-quarter view of the
metal cover of the connector ;
- Figure 19 is a bottom view of Figure 18 ;
- Figure 20 is a perspective rear three-quarter view of the
30 ejection pusher : '
- Figure 21 is a bottom view of Figure 20 ;
- Figure 22 is a rear three-quarter view of the insuiating

support with the contact blades ;



- Figure 26 is a viewon a |larger scale of the detail D26 of,  Fiqure 25 ;
Figure 27 is a viewsimlar to that of Figure 1, which 10 iﬁﬁ@"ﬂr@gés an
alternative enbodi mrent of a raised connector, ; - Figure 28 is a bottom vi ew
of the connector of Figure 27 - Figure 29 is a |longitudinal sectional view
through a vertical m'%—.é)l ane%spf. t he connector of Figures 27 and 28 ; -
Figure 30 is a view si fi'¥df® 1 {hA REFSPcgive {eaminepe-asaiter vdematdst e
alternative emhgdiciRiy |&fet he tab for manoeuvring the ejection pusher ; -
Figure 31 is a perspective rear three-quarter view which illustrates a
stack of two verticaldyigupreribied coenesimilar tactivatiofgr iguriche2t a@ghi Nus

of the invention s Flgure 32 is.a bottomview of the whole of Figure
31 : - Figure 3‘%%0;]%31 l5y ﬁéelpéjrsdgpns%@r%fj PRNGetnEY(atiBg sEPPRIrGur e

32; - Figure 34 is a -Sin?UVée%ofS theyibgf fsnw‘iratrh?owslt}hggkof){ﬁ@wlér?83%glhic2r? -

Figure 35 is a viewsimlar to that of Figure 1, strates

connect or accorilug§ratest ze altaaativn emidodindns@fabe tovéprm the first,

| ower connector of the f Kogf . Figures 31 t? 34 - Fi'%ls”z 36 is a bottom
view of Figure 35 ; - E% 223719 & YW &P '3 9er Jer S ohitbeofietaid a6 apf
D37 of .30 Fi gRigeiréte5 ;- Figure 38 is a viewsinmilar to that of Figure 22,
which illustrates the insulating support, w thout its contact bl ades, of
the first connector -off igHERIr3€ BS a ovigW ;simikkyuoe tBat isf Figareom wiiem rof

T Ounrone 1P oSbea00E Sy B Balo R 8 Rl Hherd BohPastor s cuonas
to formthe second, upPRiureoRBaet®HRtomheicH dFknel c5hAEEEST 3% FiQurds7 -5 -~
Figure 41 is a bottomview of Figqure 40 L

- Figure 29 s a longitudinal sectional view through a
vertical mid-plane of the connector of Figures 27 and 28 :

- Figure 30 is a view similar to that of Figure 1, which

15 illustrates an alternative embodiment of the tab for manoeuvring
the ejection pusher ; ,

- Figure 31 is a perspective rear three-quarter view which
illustrates a stack of two vertically superposed connectors
according to the teachings of the invention ;

20 - Figure 32 is a bottom view of the whole of Figure 31 ;

- Figure 33 is a view on a larger scale of the detail D33 of
Figure 32 ; .

- Figure 34 is a side view of the left of the stack of Figure

31,

25 - Figure 35 is a view similar to that of Figure 1, which
illustrates a connector according to the invention modified so as
to form the first, lower connector of the stack of Figures 31 to 34 ;

- Figure 36 is a bottom view of Figure 35 ;

- Figure 37 is a view on a larger scale of the detail D37 of

30 Figure 36 ; '

- Figure 38 is a view similar to that of Figure 22, which
illustrates the insulating support, without its contact blades, of the
first connector of Figures 35 to 37 ;

- Figure 39 is a bottom view of Figuré 38 ;



- Figures 42 to 44 are views on a |arger scale of the detai '1%/1\;54%06:9 D44
of Figure 41 ; - Figures 45 and 46 are views simlar to those o I 'gur es
38 and 39, which illustrate the insulating support of the second 10

connector of Figures 40 and 41 ; - Figures 47 to 50 are views simlar to

those of Figures 31 1oOFj Wy i Ll a tac ree verticall
super posed connectors a%orredi r%h?oht ﬁgé\{le%c&ﬂﬁﬁzsfooﬁhg&eérnfs'egrﬂrieo : Whh‘%/hi S

to say the statkedrélest cennemioecdarsdofig Rogthesindénti@BmBliFed sdbas
third, upper co e 51 is a perspective front three-quarter

angtor ;- Figg{ _ I

view of the thtedOTEHIRSeEPN A4RPEF CoNg@cdon 2T the stagk @fsBigwes 31 to
detailed view opga larger scale of the detail D52 of Figure 51 ; 20 -
Figure 53 is a perspective front three-quarter view of the third, upper
connect or of5 the stackFé§ure gur ssadiottonrbRiew-ofFFigure 54 :is a view on a

| arger scal e of the detail D5ﬁ og Figure,53 , - Figure 55 is a bottomview
of the connector of Fi GiPRIER4H Hfs ViIRWEEOR @ B IaTeSA lewst shaidelails

t hose of Fi gurep450to DUbHf p/ilgiuq;g 41 lustrate anot her exanple of a stack of
three connectors according to the t éachi ngs of the invention, which
differs fromthe previ duguseackd Bnd b reenvidws sionifects nigiddee oft Ai@eres

connectors to t an gt f hat, th equi p.30 - Figure 59 is_a view
simlar to thatg%fgﬁﬁgégeq’gwc\%ni”é'ﬁSﬁ%ﬁ U0 IRLRLNG SRR 96 1Rpseca
of the cap and @dnhbetorebPFigerePUBNgRdpyiing a |ip for retaining the card
in the inserted contact position, the card here being shown in the course

qf- being inserted or- EXgWeRs éd fo £&) Apeivieac04imliar thi those 6f Figwres 31

e e e B A BBIE Brd FES R, bl B SR s e o

whi ch the card ¢enséowrsi actbadingses the &aMMAGYs of the invention, that is to
say the stacked first two connectors of Figures 31 to 34 plus a

15 third, upper connector ;

- Figure 51 is a perspective front three-quarter view of the
three- connector stack of Figure 47 :

- Figure 52 is a detailed view on a larger scale of the detail
D52 of Figure 51 ; '

20 - Figure 53 is a perspective front three-quarter view of the
third, upper connector of the stack of Figures 47 to 52 :

- Figure 54 is a view on a larger scale of the detail D54 of
Figure 53 ;
- Figure 55 is a bottom view of the connector of Figure 53 :

25 - Figures 56 to 58 are views similar to those of Figures 50
to 52, which illustrate another example of a stack of three
connectors according to the teachings of the invention, which
differs from the previous stack by the means for connecting the
three connectors to the apparatus that they equip ;

30 - Figure 59 is a view similar to that of Figure 2, which
itlustrates an alternative embodiment of the cap and of the
ejection pusher having a lip for retaining the card in the inserted
contact position, the card here being shown in the course of being
inserted or extracted ;



5 position ; - Figure 63 is a viewsimlar to that of Figure1 1 'I%{Stfh
shows the cover of the connector illustrated in Figures 59 {18 heV2r F gure
64 is a viewon a |larger scale of the detail,D64 of Figure 63 ; 10
-'Figure 65 is a viewsimlar to that of Figure 20, which shows the

ej ection pusher of thegconne%tor. illu?t,rat ed in Figures 59 to 62 - Figure
66 is a view on a |argér9<tal 0 5% 4 Aetadedi Yiemsonoe larigquir ecels, 115 septigur es

67 to 72 are VigNghsl imhé FH0-B9 thﬁrgupg s gures 59 to 64, which illustrate
an alternative enbodi nent of the stop neans for retaining the card in the

connector ; - Figure 78igsres &t tarad 64 ewesiviewarsitdldhad tofoske ofirRigraigd

whi ch the nodificatiqgns.made ta the insul ating suppaort and to the 0
cover, in orderégoaﬁgl g%t'ﬁe“ﬁ’b’ﬁf‘i EEF &R dF’ogUP eBAnéhe oinseriedupeats ct

have been sRBownhgsitidr gure 74 is a perspective bottom view of the sealing
means which include a sealing lip and are intended to be nounted in the
connector of the prewi dugufe g eis; aande®5simHagutce thati of £iparéitd, widwoh

iml to that Fi 29 ich illustrat t.h nect ith th
ol osure means (HROHE HECEPTPL o HHEtRen BRI TS BT oW S s 68 bt i on
whi ch follows, identicRigu B4l RY aO¥ievAtad @g%rgeg%w@eeﬁhwét&? g&&%#d

by the sane reference 30 nunbers, Figures 1 6 show an el ectri
connector 50 whiigEree&3entially consists of an overall plate-shaped plastic

capeci al |y ‘xt onds. abotio8Fe B densitSonal Eser Nrbce 385ure 2 apihien

2004 11 J the istrawstihrg ejepnontpd@het AMHE edrtectdrGRILG thadd M B ures  —

formed, this hausing being open vertically upwards opposite the L
59 t0 62 | |

- Figure 66 is a view on a larger scale of the detail D66 of
Figure 65 ; ’

15 - Figures 67 to 72 are views similar to those of Figures 59
to 64, which illustrate an alternative embodiment of the stop
means for retaining the card in the connector ;

- Figure 73 is a partial view similar to that of Figure 3, in
which the modifications made to the insulating support and to the

20 cover, in order to allow the sealing and closure means to be
mounted, have been shown ;

- Figure 74 is a perspective bottom view of the sealing
means which include a sealing lip and are intended to be mounted

~in the connector of the previous figure ; and

25 - Figure 75 is a partial view similar to that of Figure 29,
which illustrates the connector with the closure means in the
position mounted on the connector.

In the description which follows, identical, similar or
analogous components will be denoted by the same reference

30 numbers,

Figures 1 to 16 show an electrical connector 50 which
essentially consists of an overall plate-shaped plastic insulating
support 52 and a metal or metallized lid or cover 54 which
especially extends above the plane horizdntal upper face 56 of



mai n upper plate-shaped part 60 of the cover 54. The housi ng165§%;”§[082unded
vertically dowmmwards by a 5 horizontal |ower bottomwall 62 and it I's open
|l ongitudinally rearwards so as to have a sljpt for the | ongitudinal

insertion of the front portion of an electronic nenory card or smart card

Cwhich is, f APl L4 - d. .Th d C of k .desjgn,

has :B.CI’ ec!t anuﬁg]reeé\?lgpzliﬁlnapg%gggp%ﬁ%e&’h'8ﬁgf€[’a%%i ﬂaFgfld b 8‘%{?5?@82#%

front end edge BGmedy thid r‘r‘EtnmdﬁgSBef ropdd welar: 8, W@Ndé"%p;ﬁ’é‘é%l e
correspondi hg

and opposed lateral edges 70 and 72. The front right corner
to the intersecti@l WP Réater§oares padt 80 ofatheacoverdotner 64 cut at the

standardi zed 15 450 L ZI t:he.posi tion and orientation of {he
card C. Moreover, thefggr Wﬁgé argino'rgi zbgon"ﬁé(ﬁé@pﬁgrrg?gﬁ\é 3&%‘63"(3& gb’pc%ed
parall el |ower hadeovibawioshed sooitoentwelldemvands jt tiawaygds t vh gl 8k ly
circuit board and which has, near its transverse front end edge 66, a
series of condU@3MRIEEnEacES fadkave® wéeklerira Ipngiusbeal whsetion ofaiHe

transversely al4 t | ; ' ransyer front
end edge 66 andﬁrgﬁgcboor?{@ntozggﬁoéa%&g@ s'xt'@\%l/an?((gjgp%ﬁigpﬂ]%{'i%ﬁc??Ecbi%f “B%'e?rq?j
(not shown) whiscliobexraamphe, anrvikt® dypencatd. upper face. The card Cis

t hus capabl e of bein in_.the 25 direction | indicated in Figure

| nserted [
5, fromthe rear for\?\glﬁscﬁﬁgoct hef KRkPngessgnintias ia gertang Waamvasiade
d 66 b ' ; ; t ' | h
edge ut fos m;slé:%@uﬁaeetlo%@@‘gﬁg@&w% BENRYeRs %k Ah dddgesehhe

housi ng 58 towards e front. | at eral” edges
card C are 30 juiadt@nsveaset ez énd edgé 168 hodsbpdwaBphyaher andcebparded

dofi me-t he noudPry e FPRarsEl ¥2 s may be seen i n the figares, the
bounsed 10 ot 200 1S OASSUNE Ml lraB My LIE FREfdRd o
bot t om edge 78 thededges 66 and 70 has a cut corner 64 cut at the standardized
15 45° for polarizing the position and orientation of the card C.
Moreover, the card C has a horizontal upper face 74 and
an opposed parallel lower face 76 which is oriented downwards
towards the printed circuit board and which has, near its
transverse front end edge 66, a series of conducting contact pads,
20 here seven in number which are all transversely aligned, are
substantially adjacent to the transverse front end edge 66 and are
£ oriented downwards towards the printed circuit board (not shown)
which bears the connector on its upper face.
The card C is thus capable of being inserted, in the
25 direction | indicated in Figure 5, from the rear forwards into the
housing 58 until its front transverse edge 66 butts against a front
transverse bottom edge 78 which defines the housing 58 towards
the front.
The opposed lateral edges 70 and 72 of the card C are
30 guided so as to slide in the housing 58 by parallel and opposed
longitudinal edges 80 and 82 respectively (see Figure 22) which

define the housing 58 transversely.

| As may be seen in the figures, the housing 58 proper,
which receives the front portion of the card C, is bounded



transversely towards the rear by a transverse rear end face 84 of the

I nsul ating support 52. Moreover, the insulating support 52 i 6 oe74R4 s
transversely forwards by a front transverse jhace 86. In order to inprove
the lateral guiding of the card Cas it slides during its insertion into

0% b SCLTaCU, SISO (OUEIAY 1 oo e oty S e bt alag spepe

52 has two opposed 'l ongi'tudi na

| ongi tudi nal Iy trarssarsenhdsoweydadiHeectedy br 8AR%QESSe fraee SAdi Y gar Jfo
increase the length of the |Iongitudinal guiding edges 80 and 82. The

ext ensi ons 88 alltf YOSWILDTI BEPE AbDA2zont al parts 92 and 94 which extend
the plane of the bott it h I n i ch er 96..15 L.n order to
fulfil the function o ggl%g\rédirﬂ ng heﬁgéo@ﬁ?ﬁgn aﬁlgg)pf%ﬁ en?%tiéﬁ oibotw%‘ard
C, the corner ofranisechsebi figrvibdrd < byr @ Spomdimng sversbefdcrt ggsection of the

front transverse bottom edge 78 and the | ongitudi nal edge 80 has a
vertical face 98 inclRéde tt°45',np\ﬁﬁl’€hth%'%g?ﬁ§||éh@ﬁt!@@y0ﬁ dtheheashdpeaanid

the size 20 of ¢ n n_ L Flcgur , (Mhen the
card Cis inser F@%gﬁ%ﬁﬁg g%r Eﬁsc%ﬁ%o@%{lf%ﬁqrsﬁgcglr(ﬂriar?é%t%o?ﬁol'%‘ A& BEHSIBDwn
in the field of58pntiect body fodr theniestiatingmeuppoat ds2 s i g dpgiked
support 52 bear ' el ectrical contact elenents 100 which are

made in the 25 fp&argrﬁs EBI@| Z@?‘{%’%ﬁ'ﬂﬂsde& r&BE € Whieh extend Mﬂiéudiraidsé
102 of  whigh ' Leal tom 62 |
Saoe v PGB BeyLadt g PRRY ARG 2L0¥ ol 0 MRS

to engage with the con on t ower face
the exanpl e il |thst fentgith ofithaédohigjurddnal plued mgsedigent 80-an¢ @ act bl ades ..

near the front {ransvErecekRRTANSSE R G0 (HaoHGAYeng SSEaE RS tMES
ohes 10 TS TS S B A O RS
chamfer 96.

15 In order to fulfil the function of polarizing the position and
orientation of the card C, the corner of the housing 58
corresponding to the intersection of the front transverse bottorﬁ
edge 78 and the longitudinal edge 80 has a vertical face 98
inclined at 45°, which is complementary to the shape and the size

20 of the cut corner 64, as may be seen in Figure 15, when the card
C is inserted into a correct position.

According to a technique known in the field of connectors
for connecting smart cards, the insulating support 52 bears a
series of electrical contact elements 100 which are made in the

25 form of elastically deformabfé blades, a free contact end 102 of
which projects vertically above the plane of the bottom 62 in order
to engage with the conducting pads on the lower face 76 of the
card C.

In the example illustrated in the figures, the resilient

30 contact blades 100 are seven in number, five of these blades
being aligned transversely near the front transverse bottom edge
78 of the housing 58 whereas two other blades are longitudinally
offset rearwards so that their two contact ends 102 are
longitudinally offset rearwards.



Al'l the contact bl ades 100 are identical and each has a reaf %[grﬁgg
connection end 104 in the formof a tab which term nates appr | ?‘%Iy I n
line with the rear transverse face 84, eachiend 104 here being designed in
the formof a tab to be soldered to the 5 surface of the upper face of the

printed circuit boarda)E & rgid f.at: sql deri it o a
track on a printed ci rlcﬁ?%l b(%gtrzgf,?l Et%éﬁ)e'%glaé@gdg@t]g%?t %gdt y%%é:hsuhl Sbfe
for insertion raarofrgleatednebtiomgbntiol @4.inShrectdired ' s ohBewhess te Vel 54 a0s

may al so be provided,. in the outgqtgrtabs are in elastic bearin
t

i O, i ch
contact agai ns_tafPH_on'é'b?ﬁ’eégp'S‘mh%gWﬂ (’5‘2_@ heATBTVaTEEdTREe cit ¢ fsdr @ncthe
verti cal bearlpg4|r\§,\%,fg Wi 4 Qjé%’lﬁh@% ﬁ'\qiﬂé”fﬁg@ W'acfk‘ﬂ ?Sﬂ]é’%%!agﬁed tg th
ich b r , or else the %

connector, part of ears of the cove e conneéct or
fixed to the prsutfadecot the tuppear thdey o hhp-frastehichguibbblzedeart h tabs 132,

134, 136 and 138 (see-.earljer,in th descrjption) I ch are then, for
exanpl e, designed in %ﬂ@hsq‘?%pgeé? 'Sﬁ%\?%héﬁsdcﬁ’o edCI9EPHNEt'Edot Artoagh adl@s

in the printed giintad toirOQRT Mo adde blieNgtR oS d, dYoft ﬂ‘f’eftmﬁsg stdi?éﬁl‘éerfﬁfy

bottom edge 78 20 and the rear transverse'face 84 is int case roug
equal to aboutingestien iie pleted-theaygh dlashe card C. Thus, as may nore
particularly be seen 4&n Figure: 3, about , two thirds of fhe card C extends
| ongi tudi nal Iy rearwa$8'é'§%)lg?d odeIgﬁél%ﬁ ust REEISES MNEY ] I%e‘?rqugﬁ%nm
above the fgci nghpsH ttheno@tpulIabBeakPnar el 868 BebNRgPELALSH: Ad AN
board. As may al so be seen ?n Figures 9 and 10, the ﬁ_gngtﬂ o? H‘ge Hat;t)ptgre
pbate 60 of thec@WdeepPOBAinGotifdds 9N ithe farbmted reinswiér BearddgEhaO8eatidal

kear transvers 110, |.s.r ly.equal to the length of the.card in
t he housi ng 58,eb$%g(ﬁgi s'%t obg%v%ilét%; ééfge © 08 ABEP IRt 1 hiE arﬁﬁredy?ﬁattg!%/
inline with theodnettor r pasyesfsavivieht gBarddth 7Tthandot8e 52arof I SR e

edge 68 of the card C. As nmay be seen in {)artl_cul.ar in Figure 3, the free
connecti on endsabretid Epphed tat B1g printatk qirené bearthey amap-fpbterinace

57 of the insulfll N9amUPARHs 52321614071 13800 ng 138 (see earlier in the
description) which are then, for example, designed in the shape of
harpoons housed in plated-through holes in the printed circuft
board.

The iength bounded by the front transverse bottom edge 78
20 and the rear transverse face 84 is in this case roughly equal to
about 1/3 of the total length of the card C.

o Thus, as may more particularly be seen in Figure 3, about

J two thirds of the card C extends longitudinally rearwards out of

the housing 58 in a cantilever fashion above the facing portion of

25 the upper face of the printed circuit board.

| As may also be seen in Figures 9 and 10, the length of the

upper piate 60 of the cover 54, bounded by its front transverse

edge 108 and rear transverse edge 110, is roughly equal to the

length of the card C in the housing 58, that is to say its edges 108

30 and 110 lie approximately in line with the front transverse bottom
edge 78 and the rear transverse edge 68 of the card C.

As may be seen in particular in Figure 3, the free

connection ends 104 lie approximately in the plane of the lower

plane face 57 of the insulating support 52.



14 In a general! design, known for exanple fromthe above- rrentloned French
patent application, the netal cover 54 has, in order to modftARY 28%¢ t he

i nsul ating support 52, two parallel and opp sed lateral rins 120 and 122
whi ch are extended vertically 5 downwards al ong cor][espond:c nghport [ olnst 116
and 118 of the vertlcal and external Iongltudlnal aces of the insulating
support 52 (see, forTefa@ineratidesien.1kaawmdpr eppampiesiropn thed atzw ar e
shaped in the fRERtRInSH | HeWS patbhdt y ;t.he

hori zontal |y un@er the insul at | rPa ?‘g gs%%lrl)%%tlgg th@ ﬁj %Eo%@aefpg%’ng'afm”bnd

126 whi ch are berern towamds:rdnit anetheaasm@tm@ @@pﬁp@ﬁtpeadlﬂ?@o ho&sIEd DS an g
formed in the | ower sul ating support 52 so as not to

th
project from t$RP ?ﬁﬂe%g?r?hé‘mat f%bnaﬂlgaﬂzgtymggn@fq earisneiese edgisalos,
the cover 54 rreevO\namrd%S Al [TreLARRRINET bEANbAL YRS J7¢ and T i on
the ta 3

extend fromthe rinms 120 and 122 o) hat

sol dered, for \@Jémweab;ide%erml Itomgltluicmaﬂ rfa&mndﬁrt@teggmflgtzttﬁzg;e%wﬁgﬁt on
t he r|nted Ci It ar i C re onnec

pl anepof t he elg%tﬂ??g o&ewppeo?]{'(tg eﬁr r@{&@Srcwt board so as to I

el ectrically connect THi'é‘ rivalsad 2 0 oYied %%etgﬁé%?g ihMt g&‘a l%%h@%\:&f;}sy

fastening, by soldering, the cover 54 by its er ta
connect or 50 t dhpé |ﬁeﬁﬂ1§r&¥c§m$y el extﬂhndptlalnerlaontali;y fm'n:mr ptaetm\muﬁﬁﬂnb

h
faston ng ob « AR, B2 Boffansal SRR P cand 108 (wBlshaApabent
provi ded by soliderdrdg 4he o paitsivetOth cUﬂ%é’p%ﬁd@%' heLSa cf%rﬁfi—:’dsir‘\ e

bet ween the cover 54 and the insulatin ort provi s aut onma
hei ght adj ust meAWekhEace tHé @f)ﬁh@ctftﬁu'iagmmjtsulpmtoo'tp%%m ias onolertof projdctt o

be sol dered W tfj, i fiss E’ZQH% cﬂaﬁ% L@}(gﬂg the sol der tabs which are always in

contact. 30 The cover ids the forces if a user tries to

lift the card C whi ciN¢hemisbérant tagas0eFsé RaIgY atoB ofhd BB veeves rﬁﬂly Maigh
Is soldered to,the no force being transmtted either

| ate P,
support 52 18r tWo ﬂ%”&dpiﬁ\(ﬁrsh?iﬂloni@ khs 113end 134 which extend from the
rims 120 and 122 so that the tabs 132, 134 can be soldered, for

example by reflow, to the corresponding conducting tracks on the

L4

printed circuit board which are preferably connected to the earth
plane of the electrical circuit of the printed circuit board so as to
20 electrically connect the metal cover 54 to this earth plane.
Mechanically fastening, by soldering, the cover 54 by its
solder tabs allows the connector 50 to be mechanically held in (N
place at its front part without making use of any additional piece W
- or component. [n addition, this fastening of the front part balances
25 the fastening of the rear part, provided by soldering the outputs
104. The vertical clearance existing between the cover 54 and the
insulating support 52 provides automatic height adjustment when
the connector is put into place in order for it to be soldered with
its front part having the solder tabs which are always in contact.
30 The cover 54 also withstands the forces if a user tries to
lift the card C which then bears against the plate of the cover 54
which is soldered to the plate P, no force being transmitted either
to the support 52 or to the outputs 104.



|5 As may especially be seen in Figure 1, the upper plate 6053R&ﬂ5654cover

54 has a series of holes 61 which, |ike the contact ends 102, "are oriented
upwards, allow ng the equipnment to be testgqd after the conponents and the

connectors have been 5 sol dered, by being directly connected to the ends

whi ch are accessible rd. G, s absent . transyerse slot 61' al]lows
the output tabs 104 té%@)gg%%gr%é%[%}oe tsﬁeerbd)'l-'zallgéﬂej iﬁ$§ YRPEE pﬁﬁ%%léé@
If it is desiredftthebeoablesd thad ewstehts JIRFehofdE & 177 4wk ht Neke | &£ RMtakp
order to read its label, it is then possible to increase the slot 81',

especi al |y forwdPEs, 184, a3re c0EgptR® Ypwardgi oallewinggtheheequipeent 1o iHei s

desired to i h ' i,N that the, cover proyides,
el s possi bl e etk fRE eereiflode S e dne Sneridt hafe o bas
61'. The rear psokdered;heymigihgcaiescthd tenRactodetot fipd bhds fWRL PoFd

whi ch ext ends above t&ﬁ I nsul ating support 52. Its reduced transverse
wi dth correspon@SCEPSING Whenamcardrf dn akepat.ates the rear parts 120' and

122" of th tical |15 . , ' i, Fi
5 10 and 17, the motal Ao 5 SPC S RSP OURIE sRBE R el B

and 142 whi ch sokldredt andvidredsohieteshjaihtexd dyel chleekeelar parts 120 and
122" of the lateral rj.m .128 and 122 at the rear of the extensions 88 and
90, in order to defi n'én'gv!ﬁ RaliRd & bel able toa¥igw thes upsedi Tagr) Hhef the
gui di ng t heycar n ' I | o t ot f.

st andpoi nt 1oofC e elz:cf}r@rr\ggglggit? iééar&;ginam\égﬁe@grlsi %nr @%%%@%%, E? h'égg%égg t@?
akso has two reslotsol'desspacibiy f8éwands 138 as ol expdoe tthe tawiohr fding oMey
Rori zont al tabsli’éSi and 134 which extend fromthe rins 120' and 122" under
the ~o cheeks 1'#®%nd 142 so that the tabs 136, 138 can be soldered, for

exanpl e by reflow, tqfcgrrsempé@gtcpqﬂfb%' r Rri :
circuit board. As nay be seen for exanple Vr?ngrgur@es 821%6\?%‘(’18,[ EQF&%F]'Q S
140 and 142 ar éhgdrtheatoyenifrosidepwat ds poshilrlespecmnatke the upper plate

15 without any holes 61 or a slot 61°.

The rear part of the metal cover 54 is narrower than its
front part which extends above the insulating support 52. its
reduced transverse width corresponds to the distance which
separates the rear parts 120’ and 122’ of the vertical lateral rims.

20 As may especially be seen in Figures 3, 10 and 17, the
metal cover 54 also has two lower horizontal cheeks 140 and 142
which are bent inwards and which extend the rear parts 120’ and
122" of the lateral rims 120 and 122 at the rear of the extensions
88 and 90, in order to define two channels 141 and 143 for

25 receiving and guiding the card, and which also help to seal the
connector from the standpoint of electromagnetic screening.

Near its rear end, the cover 54 also has two rear solder
tabs 136 and 138 similar to the two front lower horizontal tabs 132
and 134 which extend from the rims 120’ and 122’ under the

30 cheeks 140 and 142 so that the tabs 136, 138 can be soldered,
for example by reflow, to corresponding conducting tracks on the
printed circuit board.

As may be seen for example in Figures 7 and 13, the
cheeks 140 and 142 are vertically offset u'pwards with respect to



16 April 2004 16 the plane in which the [ower tabs 124 and 126 %P nd al so
above the |lower faces 89 and 91 of the extensions 88 and 90. ﬁ&@ |ng to
the teachings of the invention, the connectgg 50 includes card ejection

means which are neans actuated by 5 nmanually acting on a pusher 144 which

' [ I es th ortion of the
28 vart form naneC R TR AR a8 onESes o4 At vl e Sageals® Sbom
card C. Mre specidispfides rs%%ﬁ“@ﬂ&ﬁ iHde%t¥RELd bsfélﬁ?h Of the

housing 58, that is to say in the corner corresponding to
i ntersection of the rAegotdiagsteitbe fieseozh 8@ sand thlaelri\m‘rgndimdltlmalcorﬁﬁécmlo

f th t 52, th
Upper Tace 56 10 tHE T4t efaith i trithedheahSo iy areamanmaeteyed by
hori zontal kot trﬁﬁhﬂ;é@ly\l\@bﬁhgl §n0§eﬂ5‘uél@é?rﬁi4 Ywhith @lcks Hi &b gi?éh@ﬁdlé’%r(;h

houses the ejection | ever 15 The bottom 150 has a verti
for mounting tHe6 Mieh engages wath thepitppes pabdion aﬂtéet*ﬂﬁ&l;aamtvhtrn”&mlgs

| nt al t
754 boanded by e SIEEOHEL BIEP RS Honlliab R BRGE o188 Gerdhe ¢
recess 148 and bel owbie s radifiedsiya veait ithal indivld 0titad fé!'&bCQS' f hpysed

so as to rotate in the hole 152. As a variant (not shown), the pivot may
consi st of or WU%UEpIE’@mam%H ipyta Ha¥sit oheedcainerheongrpontnte 180 thie

th t t t bo s for d
so as to pidy edf Femh. B9 HElr. B hrad JBrRLER AL iResfon f’“;’o
as to rotate ifiaeeshtd ethen ridniet Upgresn prb@tﬁ@tdﬁrnﬁ@e]:cgly@r 1) Beetrd ai’fn%uléﬂn'gs
al so bounded by an ugpsgi' face 160 and Pé@/ per pendi cul ar edges,
| ongi t udi nal ed§@PLg dthe urpar fage : é}fs@'?di@'ﬁeléms @ndemsa:DanSgg;ty?ﬁe

I d at 45. r r C
Iszgpl)p'? 52. 301‘?;?;8&%%'?' é??&ﬂ%éhg%rpgﬁg el1e @%b §§%H aﬁgtrailvaen

the lever is ialidgectiorecaed which ihausdd mnerataeciofnore\@famee in Figures
the vertical extension of the inclined

%;celg8a2? %ﬁe thgﬁs?ﬂg“eo‘ 6035%131 Iﬂg’ofrh@h? & MER8¢8r role 152 for mounting the
lever 146 so that it pivots about a vertical pivot axis A1. ‘
The lever 146 essentially consists of a triangular horizontal
plate 154 bounded by a lower face 156 which bears on the bottom
150 of the recess 148 and below which extends a vertical pivot
20 158 which is housed so as to rotate in the hole 152.
As a variant (not shown), the pivot may consist of or be
supplemented by a boss formed in the upper plate 60 of the cover ("
94. According to another variant, the pivot may be a boss formed
- so as to project from the upper face of the lever and which is
25 housed so as to rotate in a hole in the upper plate of the cover.
The plate 154 is also bounded by an upper face 160 and by
two perpendicular edges, a longitudinal edge 162 and a front
transverse edge 164, and by an edge 166 inclined at 45°. The
axis A1 is provided near the right front corner of the support 52.

30 The dimensions of the various elements are such that,
when the lever is in its retracted position illustrated for example in
Figures 11, 15 and 24, the edge 166 is in the vertical extension of
the inclined face 98 of the housing 58 and the front transverse
edge 164 is in the plane of the front transverse face 86 of the



edge 164 is in the plane of the front transverse face 86 of , ?d—)prll
2004 17 support 52, whereas the plate 154 extends transversely Sufwar ds

with respect to the plane of the right |ongitudinal face of the support 52
so that its corner. 170 projects so as to be able to be "attacked" by the

pusher 144 and t K considering Figure
11, until it reéag%ggh??g ggf;lé!%assl ?ﬁ%rﬁi\ﬁg%c)ﬁéi ét&é]f(fé’ &?W‘? ﬁ?%gﬂw‘gﬁfds
agai nst the fronitht respeet st etige pl@Beobt the ﬂ?ﬁ@rloﬁsztdﬁmtdlefé’c%td)f:%lhe
face 172 of a lug 174 formed so as to rgJ(ect romthe upper face 160 of

the plate 154. Pe[leeti B8R thalells ragnies. bf @fRIGIBFYS sedasofo Sreampde toeba

o and it thus oA I C | S Lied to
t he pusher 144. %Eaeékej%%cﬁyﬁﬂl'%aﬁ &?‘QII gf'4| é‘?@ gérrt?l%% dE[ @%V%ta%‘a qpccgﬁ%&?

sheet net al mhlwhensconstdtaflrhg)rl?rguﬂ'em yokatidfit reaghesdisaut mﬁbbﬁfﬁrﬁwm%rﬁ“d
of cross sectiaon in_the ying 15 horizonta straddl es

the right |ater'dl d%ﬂaédo?yttwgogﬁgm&cﬁ@ﬁ'nsfthg'l%ém'Pfatraékshﬁ&fﬁet @49 1Bfsof
consists of a vgid b?@br'ﬁ% e5fthe R/'eﬁ‘P%aﬁécéﬂ]e e@”ﬁtéhﬁg E!q“rorﬂ'{eocfﬁg gg’\f}' ch

ext ends | ongi tudi nal | appr oxi matel'y over ire
54 and which |sprogechcﬂl]caudﬂm Uppehéaben'gﬁ{ﬂuﬁltrm@l ptatm 18_@ of t he cover. The

vertical front end ed}ge 178 t he pl ‘Lg 176 alg; th the corner or
step 171 adjacent to (he SIEFLP ?Ole&ertﬁ AP R'E ?gﬁ Ivumage gf sitasired metal
transver sel t I n ts

25 ext endedmbyAéandﬁ |Igrtlﬁhgﬁgasééﬁtﬁgmé1@ g#%ﬁ%g?hﬁ%&%&%&?ﬁé}?hé s %ééhb%

sher 144, V\hltOhﬂ'tea.DU@htGEanhere by way of exanpie, transversely

twards. As | t t mhodi Fi g 30, t
oL e B SR PR 5" o5 Eﬁ@e@ﬁsm@fareﬁefoﬁﬂ'sﬁg

176 with a freemuwt 133tahi whiext Pé’di% V@fé'ﬁﬁf'ﬂh yo‘Fp‘é{a é”o?r ?lttﬁdp??[
accessible fromthe top, for exanple through a war |
equi prent or  orientation and of cross section |n the form of a U lying
1s  horizontally, which straddies the right lateral edge of the
connector. ,
The central arm of the U thus consists of a vertical lateral
plate 176 forming the pusher proper, which extends longitudinally
approximately over the entire length of the cover 54 and which is
20 adjacent to the longitudinal rim 120 of the cover.
The vertical front end edge 178 of the plate 176 engages

= with the corner or step 171 adjacent to the tip 170 of the plate 154

i,
s

which projects transversely.
At its other, rear, longitudinal end 180, the plate 154 is
25 extended by a right-angled tab 182 for operating or actuating the
pusher 144, which tab extends here, by way of example,
transversely outwards.
As an alternative embodiment shown in Figure 30, the
operating tab 182 may extend towards the rear and in the
30 extension of the plate 176 with a free end 183 which extends
vertically upwards in order to be accessible from the top, for
example through a slot made in a wall of the equipment or
apparatus which receives the connector.



apparatus which receives the connector. 16 April 2004 is As
seen in Figure 30, the rear and upper part of the |nsulat|ﬁgp mﬁﬁﬁgf

has a recess 216 which is fornmed in the uppgr face 56 and which energes
longitudinally in the front transverse face 86 and in the housing 58. 5

This recess thus constitutes z %qu % d in the rear face of the
connect or 50 whi ch maR&s™&Y Foslids &e€ Irht r'SHﬁ%esQaa theysral i d dHR@) Padto

it in order to Qﬂ‘théc“hsdléﬂmgt Q@pB%‘F’ﬁB@ghgﬁ aaredfé%@'ﬂ;é BA¥ROls %ﬁ’g g far d

whi ch has been {am*red in the™ housing, or a rdo non- st an
type, which cou ma P &ve fa@eeﬁﬁraodeml'hbtyhté\meegest [y ibedims [ W4 4natite F46nt

Thi s recess 216 ur.s eful int case of a connector
wi thout any ej ec ﬁ?%r%cfro? 'g%gﬁvt&ﬂpéb'&)gél y formed in the standard
i nsul ati on gonmon to This e@@@@@tw@ %han@uté@ tahoegeﬁhﬁﬁétfb?ﬁledﬂ?ﬁ%e gé%

Each of the edges, upper edge 184 and | ower edge 1 spectively,
plate 176 is extedied &d e icomeslioy $Avehich tmakaa ljp;pessn’dlangn ih8®dank aa

entire | angeh o nd e ERE LB SR el Bl Mo Ratid gaaing Bs. A
the upper pl at efo@&ﬂ bleycayere|gd, ahesrAsyhiteh | RYBT bfeleﬁm ﬁ%cover

and extends bel ow t facing part of the |Iower cheek 140
Thus, the pushefOUsingLi AR/ Bneard ahy Bpeastandaichiyme, W\hechlamlllddnmed:te on

with respecf, to, t le IS to sa

respect to 1the c%ﬁnﬁgg%)d%y ?ﬁe %%tc ioh ﬁ%ﬂ?g 1{% ﬁ@dggﬁ%ec?b'ls [&C ?\% 2V\!||é is,
increased over of cowrsectafsov ugehul @ ¢aed ceiseCidr aSicRemddiert WitHNAS R ~
t he upper flan 88 is housed in the space for the card entry chanfer \ ,

formed at the f iofry éﬂ%@@ﬁsénéd&elsm@v(ﬁntﬁ@@om%\yefoesmeﬁ inheheostemdard 4,
and the hori zor]hglul QUET ¢ lrﬁﬂgﬁw 1t%0t %%%ﬁé% Wﬂil?‘&o‘s’i V\c/)e netjggtlo%v\er

face 57 of the i1nsulati ng support an
means.

15 Each of the edges, upper edge 184 and lower edge 186
respectively, of the plate 176 is extended horizontally inwards by
an upper flange 188 and a lower flange 190.
The upper flange 188 extends approximately over the
entire length of the pusher and of the cover above the facing part
20 of the upper piate 60 of the cover 54, whereas the lower flange
190 is shorter and extends below the facing part of the lower
cheek 140 of the cover 54.
Thus, the pusher is guided without any clearance in the
| vertical direction with respect to the cover 54 that it straddles,
25 that is to say with respect to the connector.

The total height of the connector is not increased over a
connector without a card ejector since the thickness of the upper
flange 188 is housed in the space for the card entry chamfer
formed at the front transverse edge 110 of the plate 60 of the

30 cover 34, and the horizontal lower flange 190 is housed vertically
between the lower face 57 of the insulating support and the cheek
of the cover.

In order to guide the pusher so as to slide fongitudinally
and to retain it transversely, the upper horizontal flange 188 has



In order to guide the pusher so as to slide longitudinally ﬁﬂg B%Oé taln
It transversely, the upper horizontal flange 188 has 16 Apri (o]

al i gned | ongi tudi nal slots 194, produced by jeutting, each of which houses
so as to slide longitudinally, a vertical finger 196 mhich ext ends above

drawing i n ¢ he ooy Tl RoritBlindtie i og Tk AU AR B eBhda echobr
has a slot 198 whicih hdlmsessosasaa: tsdics If@lﬁﬁlmﬂlﬁlméu?l %ak/b)‘tucél ¥Ridd Caloe

finger 200 which Cﬁ%;tends ver |cal b{%bel ow t | ower " tace of the cheek 140
of the cover 54N W?Eﬁisl§ pVEdttR I Be dfaes nef ithe tmiate obth of tee daver

pl unged boss. Tdwsan§hg her p f uj d apd retained with
respect to the cover 54hﬁ)ﬁ:ﬁ %d ﬂ.téléggéd ﬁ& m%er%@th)ﬁﬂ& P%%hof HNg&Gd h
t he opposed sl ongdssidi nal ends of the slot which houses it constitutes stop

means which limt theld\( %ltud nal travel in both 15 directions of the
pusher with respect t SEovei® JRWRARy TFe a8 pt8lalhas saesioh FEGumehich

the main upper helgée, eb baet&%ﬁ;{ﬁ TEnBRRNGNIP I YSBT A 390 whicn

reinforcing ribs 202 and 204
188 has a sl otex@@dsnvertinatly bbkowi the203wat éncs. oROhénciEIRT 140 BPURMe

the pusher 144 on th onnector.,, and no ecifically on the cover 54,
the flanges 18§ %Sﬁc) g %6@%&%@*’@5{4%}3 pRY t Ay ing aidy itbedde snmafi en,
and the pusher p;gn et pgdst ransversely inwards. The operation of the

ej ection nmeans is as follows. 25 Starting fromthe position illustrated in

Fi-gure 1, the card i sThisstre qdidfongildddinplerfectly quitied anar rétolimed dgith

with its front r e ed e inhserted, i.nto the channels 141 and 143 and
then into the rﬁ%ﬁ%'%i&% $] 5 q%wtoq rifigs Vtesactiggeob easih finger

agai nst the frapithbeid m@@@éd?&w@élt&am&%%@ &Bthéfdb?ew%%ﬁ h8u§8§”?11

correctly oriented, it cannot be inserted correctly an ts rear
proj ects from CR MRS tOPhayRmTS tWbictedimitr tresvengéuedual travel in both

15 directions of the pusher with respect to the cover.
As may be especially seen in Figure 1, the main upper
plate of the cover 54 has two upwardly projecting reinforcing ribs
202 and 204. In line with the rib 202, the upper flange 188 has a

- slot 206 into which the rib 202 extends.
20 in order to mount the pusher 144 on the connector, and
more specifically on the cover 54, the flanges 188 and 190 are
moved slightly apart, by elastic deformation, and the pusher is
fitted transversely inwards.
| The operation of the ejection means is as follows.

25 Starting from the position illustrated in Figure 1, the card is
inserted longitudinally, from the rear forwards, with its front
transverse edge inserted into the channels 141 and 143 and then
into the housing 58, so that its front transverse edge 64 butts
against the front bottom edge 78 of the hdusing 58. [f the card is

30 not correctly oriented, it cannot be inserted correctly and its rear
part projects from the connector beyond the rear transverse edge
110 of the cover.

If during insertion, as may be seen in Figures 2 to 4, the
ejection lever 146 is in its out position, in which it extends



110 of the cover. If during insertion, as may be seen in Figures. 4,
the ejection lever 146 is in its out position, in which itqgfﬁg%égé€6
April 2004 20 inwards fromthe housing 58, $he front transverse edge 64 of
the card strikes the inclined edge 166 of the plate 154 so as to cause

the | ever 146 ft; | yQt [ X] n t.he anticlockw se direction
when consi deri r%g“%ré%r@%@ﬂéeﬁ?ggmqslﬁ'ng“ecéh‘?%gf@ﬁi’rﬁﬁsﬁ £Age @\%F’tf i‘%@ i s
entirely retragdredsaiked higcdactinedachge 66 duthy Jiasertsg seoakakt caus
position. If the pusher 144 were also in the pushed-in rear position, the

pi voting of thdhgj deyeonl4evie pumtt @lauls itst |xist AaCtied thesiantonlockoike

si nul t aneously g S : ve.back 10 | ongitudi nally rearwards
towards its setcf[g%%ﬁo{?g@r}‘g}goésbﬁﬁ'@%rﬁ%eféggée (?1’* the interaction of the step
171 of the &ip 170 wWTHist Pvofingntceargeudd 8 weftilt hRepll8Ler 1@ 6aNd NBYigre|
particularly because of the interaction of the step 171 adjacent to t%g
tip 170 with thetragige angd. thes cagdesaaciias tithe fuly dnserted i snptacdny o sidion.
position illust d L Ei e t vl u shes _aon the.push

144, | ongitudi r‘nglatb% p#‘lr%gr%rt %gar 2Iaergref grl%grlc'i-'s?ﬁ%yag%{ji@ﬁér}br{eﬁﬁeppﬁgmn'aﬁéfeed

tab 182 for eyduptiag Bésthiengjebioputdesr 145 |tongi idediitzalryrd dtedr g ¢agses
the 20 edge 178 to nove forwards, which edge firstly acts on the rounded
tip 170 in or d¥¥Ould a13IBW I EAReREs Yoi \RRUSR | Hhe hePUSHETC! e kwinevai r beskon
of the lev 1 b e, 16 I a Wi he cut
corner 64 g?\d ?@nggﬁgéﬁﬁ% cr}%%drﬁ%geSm@%\fa%g%ﬁhflﬁ%m%fﬁggbar{%]aarltIﬁofﬁﬁlgpde
the connector bredduse odghieniteractiopi e thessteqsiita oofitheusipr ayedwith Fheure..
2, in which th? user .can its rear_end portion which projects beyond & -
v

the rear trans @%%edgﬁgé7ggépé?etH’l’é‘tﬁo‘\‘/éﬁ 31d MOTprRIEEUIHY bacausomf
be. seen in the TS0 Lebaconner Ihe, ften ot Bl AR fo ot P T E e Ing™
26, the edge 178.
15 To extract the card, starting from the position illustrated in
Figures 9 to 15, the user pushes on the pusher 144, Iongitudinally'
from the rear forwards, by acting on the right-angled tab 182 for
example.
Pushing the pusher 144 [ongitudinally inwards causes the
20 edge 178 to move forwards, which edge firstly acts on the
rounded tip 170 in order to allow gradual pivoting in the
anticlockwise direction of the lever 148, the inclined edge 166 of ;-
which engages with the cut corner 64 and to cause the card to )
~ move back from being partially outside the connector until it again
25 occupies its position illustrated in Figure 2, in which the user can
grip its rear end portion which projects beyond the rear transverse
edge 110 of the cover 54.
To prevent the card from being fully ejected, it is possible
to provide card-braking means. As may be seen in the
30 embodiment of the cover illustrated in Figures 25 and 28, the
braking means may consist of two blades 210 cut from the upper
plate 60 of the cover 54 and the front free ends 211 of which
blades 210, which extend vertically downwards, constitute card

brake pads which interact with the upper face 74 of the card C.



braki ng nmeans may consist of two bl ades 210 cut fromthe uppﬁgA mkﬁﬁg 60 of
the cover 54 and the front free ends 211 of which blades 210, Ahi ext end
vertically downwards, constitute card brake;pads which interact with the
upper face 74 of the card C. 16 April 2004 21 This design is particularly

advant ageous si t card. b I.nge with a portiop of th

| ongi t udi nal edgggs o{@?@@ ﬂsﬁ)p%?h?éa%lear%fgcﬁ‘ﬁéent@%gc?%iséﬂcﬁa@j%ocﬁfcgcqrﬁw
contact pads, especaal With m pbetiopase tké {anginetinad MYe cardnehieh Jraps have
at | east one pad, ;|5 which is Llol?r%i t udi naIIy@offset rear war ds. Ac%lgrdi ngé?o

an embodi ment nBf tRERF I Wdphihds R ebectrinal\eeri@atarader espiesdia inenpleher
144 t it t- ifd [ ’ ' t bri h
aht Sangt ed t At T80° " Balh T HAF MM, St MPTR" oL e T et B Fad "

exanpl e, be Pl agbdch ii® longttheisaby et weearvwdely.i m 120'° and the plate 176.

As wi |l have been understood, the sane insul ating support can be used to -

produce a connector wWrffB ’“anloe?@c?'fr@r?‘ﬁﬁﬁkt, Not 2SN QWNuSA reRéag i masr drech

Pat ent Appl i caty i i O t i 1 at.ed

ej ecti on neans %‘g{%lﬁl@ghgﬁlcﬁgﬁ&n%fthtéh%ﬁlgﬁ§gﬁlt4%%¥m'wn s%?%lé%ggfﬁ%qsf@n

required is to \whosi.devizepuaheard 144 =rskretn iefingsi tine | gygat- ed nabhg grpse

of a connector vm'thoui an¥ e]{' ecti.on ns, the cover may be | ong, as

descri bed above?agls 18 ° o el ROSItOPK LPOEND MYl Pk Sx@naRiG e placed

properties @verin fis 8pbiceehEhegh e Hi? 120 Ethediaht Ay, e short as in
: e

French Patent Application No. 98/1178 connect’'or then corresponds to
'{{Jge illustration in A$guileh@venbeknauhdegsiomdbrthritsanoé ingulsengvéthooit
he

1e¢ ejection |ever, 146. | on over nmay al so serve for guiding the card
i nto Jthe 25 appat aﬁ%é"%ﬁr‘f@ﬁotwg’qc%%%leatcio esqiﬁbd’V'tthPé'tfaé}lgﬁiﬁﬁjf'Pﬁemﬁfmﬁng

in the front ved lilfstidi@deqHi FFBRACHYIFEaNtCA ' ig’@qrt ! e
al ternative enbodi ment of the cover illustrat gtcﬁlrcr?t i g’dr%é 25, 1:!?%% O?r%{jn
t he presence ofCQHReEiQY Wilihd mhaaKkely2aperaiztl ejetidoneme e tasoin tthe cpper

plate, whiglh extenpds L o0EHARYANX all that is required is to provide a pusher
144 and an ejection lever 146.

In the case of a connector without any ejection means, the
cover may be long, as described above, so as to maintain the
electromagnetic screening properties over the entire extent of the

20 cover, or it may be short as in French Patent Application

No. 98/11789. The connector then corresponds to the illustration

y in Figure 17 with a long cover but, of course, without the ejection
lever 146,

A long cover may also serve for guiding the card into the

25 apparatus when the insulating support is far from the opening in
the front wall of the equipment via which the card is inserted.
In the alternative embodiment of the cover illustrated in
Figure 25, apart from the presence of the two card brakes 210,
211, the rear part of the upper plate, which extends tongitudinally
30 beyond the siot 61°, is apertured in a uniform pattern, here in
diamonds 212.
This design makes it easier to solder the components
borne by the printed circuit board and located beneath this
apertured rear part of the cover 54, and it allows the soldered



30 beyond the slot 61', is apertured in a uniformpattern, here in

di anonds 212. This design nakes it easier to solder the conﬁ@ﬁ%‘ﬁﬂgooﬁorne
by the printed circuit board and | ocated bengath this apertured rear part
of the cover 54, and it allows the soldered 16 April 2004 22 joints to be

[ [Ty i fot.h ' d d, I s theref th
Lotar miss of ORY Solnad 1o vl RPREtah Che FES QrdnEippier dartndiced, -

especi al |y whenag he @rnefetdishest@asaal! &0th@Ud @bt etdre! SRRRRR; i
reduced wei ght of which constitutes an 5 inportant fe%dtrﬂre. %ﬁ@msg{ im\ﬁ?lr?@ss

of the cover ar§ #tdesesllenferiuseopen eciadlyawdervthrelap parditticdd, a wi-ba llehe
gui ding of the | s fect,ed. If it.is desired o have a connector
rai sed with res%@égbt[% te{?%éh% Fnt%\f deduged %%’lg%’%mﬂfc‘i’{hﬁ‘éhr%ori‘ﬂ't%tﬁé an

i nsul ati ng suppgedportayt féatipave | ower feet which extend fromits |ower face

57. As illustrated in Figures 27 to 29, the face 57 may also have vertical
studs 214, 215 for poENeYHiiAgss el tunmamesrand ithescreeinitgdpropettias moay d.

In this case, t 4 of. ades 102 and the sol der
tabs 132, 134, %&qgﬁﬁggyégg’rwgef il'%‘; g@‘&ﬂﬂi,dgbeagw%%f%ﬂjCﬁeﬁ%ﬁ?ﬁ? or der
to be soldered to thdfupperdesiaed tf Hehee R icRirgrbdtbr CriiiseBORNh rEEPHERS B3]
to 46, which rqc\h%;te to the superposition of two connectors according to

the invention, PriRéed Fdr @idis dqagddwhieh lgarnsnits the insulaiteg smpontrmeatye
came ot BTN féye AuBPRRER ey SR eimls RS RUR BT L oS
two bank networks, oks eillsattatedcéan dBiguakisn@7i to ppesitheefadei 5Yr aase 4188
cach car d accortl iy HESTGAL SSHFS: 2afac 14 et crositioanadiie ponnedloot g
conectod ead IR EREIE DI SOMECANE, B UiifRafSR GYS 0P ne
blades 102 and the solder tabs 132, 134, 136 and 138 are, of
15 course, at a greater height in order to be soldered to the upper
face of the printed circuit board.
Figures 31 to 46, which relate to the superposition of twb
connectors according to the invention, will now be described.
it may in fact be necessary, in the same equipment or
20 apparatus, to connect at least two smart cards corresponding, for
example, to two telecommunications networks or else to two bank
networks, or else two cards making it possible to increase the £
storage capacity provided by the apparatus, or, finally, for |
specifying each card according to one particular type of data that
25‘ it stores.
it is then necessary to have as many connectors as there
are cards to be connected, and to do this in a minimum amount of
space.
In the description which follows, the elements or
30 components of the first, lower, connector will be denoted by the
same reference numbers as previously but with the letter “A” as
suffix and those of the second connector will have the letter “B”

as suffix. Likewise, in the description of Figures 47 to 54, the



In the description which follows, the elements or .30 corrpo%e%ﬁrggé t he

y 4 as

first, lower, connector will be denoted by the sane referenc
previously but with the letter "A" as suffizx and those of the second
connector will have the letter "B" as suffix. Likew se, in the description

Chi o pper, comneeror o PP oAy Rf s RaFH ondh  EBRRESTR Wil nalus

third, upper, connector w ave .the letter as 'sd
shown in Fi gurdh®liettére“Cower sabfimect or 50A is identical overall to the

connector 50 described ﬂfovg except for . 5 nodifications allow ng a second
connector 50B to be sUpEtHéS %Bkéﬁilﬁ"égdécff@qrﬁ’ all| 8¢ dgwier e mectswsf @ Aoksed

O e ot 'ade el G08RA)| RASIHA QRrRbABE, 801 R ERI0ECLRL, 8%y BT TRY, D

seen especially in Figures 35 to i TSt e fr
t he i nsul at iSng rsoppldeationa alowvtingsa neetidricdonddotépas 0BT oo et b@g%trsés%bGA

al ready descri hed, above,. the jnsulatin upport.52A is extended beyond its -
front transver<dd f%%e‘l’égkyb?h?%nge'rttti%cgﬁ E@éfti‘?fge‘?r[ﬁﬂﬂ deddoin, threzpene

upper face of phded gositiopl gAahaMitdy EH8nEBRST shace 56A of the support
52A and in whi c%g%a vedrtical hol e 224A, ZZ%A erre?gg\s', the said is hole being

i ntended to house a V&$tmeyl bposeen orsmecist iydi2T88ure 2 IMB tbed ONif g firetiihe
tor 50B. b ially jn Fi .39, the

“norease i n cnd EcliBHh Ti0 PRt BRahrafTHikiTgps PSR S uhich inenotifisg.

resul ting flpom the presgrcersh the &Y&p YRS 7204y 28%3%\3%%‘&“ atac{géffé,sitgg o

orientation, which are placed symmetrically transverse on ei
the step 216A ingutatim@reupperi Paheis evdendettreywid tite fronbetraors vedde-

conthorofor e JARECBBL, Y. Rub"FRblFa! mstBimBR e 150 An d42k: Thactaper
connectors int¢adedof aviZichbis plopdadabywitheife ppr {68 s8R P SKbport

circuit board, qr raised wth respect to the l'atter, whether or not pt%ese
connectors are 934/l MiRBudevariezbhe)e s2péApRA comarges;, thaB.safte

other modi fiicatiaspbftgt mi8Rlied ot ABUTR A ViRl %bsitioning stud 2288,
230B belonging to the connector 50B. A

As may be seen especially in Figures 38 and 39, the

increase in the length of the insulating support 52A towards the

front, resulting from the presence of the two mounts 220A, 222A

20 of axial orientation, which are placed symmetrically transversely

on either side of the step 216A - and therefore in the total length

~of the connector 50A - is very small compared with the first

embodiment and the insulating 52A can therefore constitute the

| insulation common to the entire range of connectors intended to

25 be placed by their lower face on a printed circuit board, or raised

with respect to the latter, whether or not these connectors are

intended to house a second, superposed connector 50B.

The other modifications relate only to the metal cover 54A.

In fact, as may be seen especially in the details in Figures

50 35 to 37, each lateral rim 120A’ and 122A’' has, near its rear free

end, a loop 234A, 236A in the form of a ring which extends

transversely outwards in an approximately horizontal mid-plane of

the corresponding lateral rim 120A’, 122A". Each loop 234A, 236A

is produced as one piece by cutting and folding the sheet of the



In fact, as may be seen especially in the details in Figures /SDO. g@&o 37,
each lateral rim120A" and 122A'" has, near its rear free end, ?) 234A,
236A in the formof a ring which extends tgeansversely outwards in an

approxi mately horizontal m d-plane of the correspondi ng lateral rim 120A",

ol di ng the shes o NG 8 50T eRbYEHTTE A8, Srodniiind o Vebh aibrloeian
or opening is (ﬁndemesmmltlaféeciEth@Bdrd@ﬂm@@ltoratfhfeeghIdlhg SEtieenidrg nor the

gui ding of the card. Ioop i s open vertically, especially upwar ds, so
as to allow a corre i WP RhivmpoBMeTtizedly, eepentdlg Upwvards.coveas B

54B of the sec 0 [ wnwar ds.. The
annul ar upper %;g%ﬁi’%g%&ﬁ%?‘?%%%fmg %%%%4%6/% g%%égbrfggﬁg ﬁﬁ% cover
hori zontal &nd TbBstdft dhes sedwad i ngnaled:tswﬁOB‘ ade ibe oirfiairtéd d@‘r‘h@%ltwe
vertical position of the rear part of the lo second connector 50B with

respect to the $9WBWaER as will be described bel ow. The position and the
[ f th i ght | 3 f
size of the right |oopme éﬁna[eﬁ' ?THD(H% r ¥88k bhsR0es spal (ante%r er[Sséns?th a4

ej ection pusher 144A, which is i aspects r'dentic
descri bed above236A fShelamar&w@rm@rlmn’EHisand obnetitinidsoepbieariug laidadtoiphey

do not increa t he total g ver f the cov}gr 54A, given the
rear end chanf 3%5 Cof? Pﬁgefltﬂs ?Lé ﬁ%éfei § PARIUPAaRT the rz?achﬁE%Quéh@e
the same cager S FRCHEnEsast s \&F?HEF Hf‘tB ‘H? t@%te%b'p(ea g Bl

connectors intended to be placed 20 via t e|r ace on a ‘pri Pnt'e
circuit board, dasariheddaiomh respect to the Iatter whet her or not these

O SRR N B Ve I e S BRI
forma second ¢hanecteesSOG ﬂfte@fer@wﬂﬁﬁﬁé’%ﬁé@ |8n5;5é‘§llfepr14a4.ﬁi' Qﬁ‘ltlch s in
connector 50A, will now be described. As seen especi al I'n Frgures
40 to 46, the @&l gppects identical to the pusher ‘144 described above

15 The transverse dimension of each loop is such that they do
not increase the total transverse width of the cover 54A, given the
rear end chamfers of the rims 120A’ and 122A’ and that, as é
consequence, the same cover 54A can be used as a cover
common to the entire range of connectors intended to be placed

20 via their lower face on a printed circuit board, or raised with
respect to the latter, whether or not these connectors are
intended to house a superposed second connector 50B. P

The modifications made to the connector 50 described f
above, so that it can form a second connector 50B of a

25 superposable stack on a first connector 50A, will now be
described.

As may be seen especially in Figures 40 to 46, the first
modifications relate to the insulating support 52B and the contact
blades 100B with their output or connection tabs 104B.

30 In fact, the insulating support 52B is extended beyond its
transverse front end face 86B by an overall plate-shaped front
extension 242B which extends to the same level as the bottom
62B of the housing 58B and the outputs are oriented forwards,

that is to say they terminate approximately in line with the front



nodi fications relate to the insulating support 52B and the c%ﬂé&ﬁtz 0:9' ades
1008 with their output or connection tabs 104B. 30 In fact, I'nsul ating
support 52B is extended beyond its transveise front end face 86B by an

overal | plate-shaped front extension 242B which extends to the sane | evel

as the bottom taBsotrsbefdwmus?agB58B ansl e OPUDY S c2fc® Cér‘l@ml@ﬂB ere
forwards, that,is to saal they terminate approximately in line with tq]

front 16 April 2904 desi '&ﬁgv’@rfs}éeffﬁé@ ol 4Btabh toheepsalidered2B) tbachueate
104B here bei %{,b%q r be,sol dered to the
n@fﬂf‘é ace ofetteﬁtF18 Fﬂ]l ed]ag g' 'BO

surface of the upper rnt BB%Td The design of each

contact bl ade 100B |sT1meearea$||gn dérﬁanﬂﬁlcorﬂabo bidae obH0oBhRs Rhadas ﬂa%t%ai
100A, except faor %]het t al f%ht of the output tabs 104B, which is
i ncreased so as 13l bifre idafies HO ol @QA@@X@@QtH@rﬁhlentQatQ|(flledgbttOftﬂ]Hd

in the same wayy n e I clor.
2. The | ater alC SRsbetute (10T aPhich, B 1A RER TS Yl AOW dhE db,hes
248B, the uppersdldeeedth?BheZpﬁlateﬂ ehcalt boardcopl thears amhé hwialye aBotd aRe

150B of the cavi t%m é}ﬁﬁ whi.ch houses the gjection_lever 146B. In its upper
face 247B, 249B3%MPOEANESTAIEBH CPRAREGIQrhin éQléﬁ@&e? ft8@966B of the

i nsul ating support 52H)e [a88Fd) relal (élgerof afﬁé?b %ﬁé%?ﬁ@ ?'(‘S’\\X’%r%fgﬁL hoI e

250B, 252B 15 whose function w T be e
of the insubatipayts2ged t %haishe appeoxfamiel Q47 R,| i24OBv b WhEchr (y}te
transverse face B, the. ver |caI 8B and 230B which are
i é)ended to be Gr?gﬁéé'af Wétﬁ"twgﬁl !P9 PH t1rédEHo?%§§?2Q¢\V't22 SBnwhighnbanses

A, 222A of RE khectihks n r [ g 41, 44
and 46, the nounts g?g Mflteg%ﬁl mgre?sgalrﬁg@er%&g%%%% %ﬁggéa%]%gﬁ w’ﬂ%h ]18
rai sed flats séamanartwighrthiesippenfiacat 86Bhef ibeeins2dating226ppoak S BY, ace

Bt Ont AT ERE B 2 M n 156, 5 BeBlisd) Mo AV 4258
vertical 15 whose function will be explained below.

The lower face 57B of the insulating support 52B has,
approximately in line with the front transverse face 86B, the twé
vertical studs 228B and 230B which are intended to be housed
vertically in the holes 224A, 226A in the mounts 220A, 222A of

20 the first connector 50A.

As may be seen in Figures 41, 44 and 46, the mounts are

of cylindrical overall shape and each have two raised flats so that

— their insertion into the holes 224A, 226A takes place with a slight
interference,
25 The lower face 57B also has, approximately in line with the

front end face 244B of the plate 242B, another pair of vertical
studs 254B, 256B which extend vertically downwards and are
symmetrically separated transversely by a distance corresponding
to the transverse separation of the two holes 250B and 252B.
30 Each stud 254B, 256B is shouldered so as to define two
lower shoulders 258B, 260B. _
With regard to the cover 54B, and as may be seen
‘especialfy in Figures 32 to 34, 41 and 42, each horizontal rim
120B’, 122B’ has a loop 234B, 236B identical to the loops 234A,



studs 254B, 256B which extend vertically downwards and are fé;maé,bl gal |y
separated transversely by a distance corresponding to the t ARYPY
separation of the two holes 2508 and 252B. 3@ Each stud 254B, 256B is
shoul dered so as to define two |ower shoul ders 258B, 260B. Wth regard to

t he cover 548, a Ln_FiLqure 2.t 4. 41 and
42, each hori zon?gﬁ é}c %ﬁgl%gﬁg%gz??ﬁ%s]%y%o %"Q%gléo gg&apgeﬁ?ﬁcéﬂ lihe
the | oops 234A with Azrdd 12094 2261 23086H, tbhe los?onobréhg Levs 264B
connect or 50A anﬂ!has inline wth each | oop 4B, 236 a superposition

prong 262B, 2648NiGHi h M3dRads aFcomieppeby wtfdngt ang datlingl @i vahd:h
which extends y édd:@vle\‘tlgﬁwp%\%m} o) llOgﬁlgﬁwﬁg{@ipg@@q%ﬁef%l!égmtlyyof? et

5 transversely o war ds W espect o t e

cor r espondi 159 rhrmkﬂ@%elylﬂﬁwamaswtm bresyercti ¢al tiye r epeirdediacdipyprgse i n
a corresponding |oop 234A 236A of the first, lower connector 50A during
super posi ti on oFCHREPOAHIBEL BIM 5bE0Bn (1REB'| et as, ta e writivglornecsivede

sanme tine as t S 226A
Each prong 2623§p§%ﬁ%§has O(?)rgv\grgp bgleﬁ%qgog)G?gﬁgGg%éﬁgaw ll‘gaﬂE%al ©
di mensi on t han amlsnecbl:trhwé\ alurirg updiipo ditioheof fmlesednln@cltbs 5038 o6 h afHasl

| oop 234A, 236% t fi.ne | owe shoul der, 270B, 272B whi ch bears
vertically on tﬁz nrjrﬁl'% %Bﬁeaoi‘?f ?{aé'éez%@ﬂe b7 3 the stk 2i28Bd2Pedh

234A, 236A jgn %@Fe&@wé&eﬁ’?ﬁetlﬂge‘éeﬁhﬁ\alzﬁﬁ'“o” of the rear part of

the cover 54B with respect rear part of the cover 54A. Each free
end 266B, 268B has a EacheplrdmgsZ@ﬂB:‘ é}ﬁ;&B ha26 78,0698 reki end abbd, 2688

ting in th soci at ed by 20 tic def ti titutes a
Thop fof the VYRS ansaialnBimboston batoltS; WadH Gayasnia &P mble” eSe

particul ar preW%‘@§ed”|@|PlPt%rb§%mé/ﬂel€f MHHNB3IA, @ﬂﬁaha ch dé‘ﬁns c-?ﬁ

wWth respect to the cover 54A. The prongs are t snap- astene
| oops. Apart framwplesirt 268Bng2TRB wdimmmeﬂrﬁﬂartmatlhr@@ th%adunrtéaturmser

Wi th respec t5 t()fatcrée2l3%\9§,r 237K'% Cft %e?&oma?egr 263n¢fiA 236A in order to
' define the vertical position of the rear part of the cover 54B with
respect to the rear part of the cover 54A,
Each free end 266B, 268B has a raised boss or “spot”
267B, 269B which, after mounting in the associated loop by
20 elastic deformation, constitutes a stop for the vertical positional
retention of the prong, which in particular prevents inopportune
vibrations or movements of the cover 54B with respect to the -,
cover 54A. The prongs are thus “snap-fastened” in the loops. |
Apart from positioning the connector 50B in three
25 directions with respect to the lower connector 50A, the prongs and
loops also provide electrical earth continuity between the two
covers 34A and 54B, the assembly of which constitutes screening
cages which surround and enclose the MMC cards, together with
the earth plane of the printed circuit board for the card housed in
30 the lower connector.
At the front of the connector 50B, the vertical position of
the latter with respect to the lower connector 50A is defined
indirectly by the output tabs 104B bearing vertically on, and then



| oops al so provide electrical earth continuity between the t1‘éDAprﬁ%'§e{S 54A
and 54B, the assenbly of which constitutes screening cages whi'ch surround
and encl ose the MMC cards, together with the earth plane of the printed

circuit board for the card housed in ~o the |ower connector. At the front

of the connect Q:rei&@&sdlh_éré@rtd,ceegepia@iptérmﬁaeé of Ngnd i gfeqM éifﬂgﬁﬁigg%réo

the | ower connector 50A is define indirectly by the output tabs
bearing verti ca¥hichor)sasd poashs 1BeAprsitl @964 conrssitng SEh dered to, the

upper face of the pri circuit board .which alsg supports the first
Ig\a/er connect or 502\. %ﬁg H1 15 PRoRBIBI &0t ENEHERr 0G0 FUIANGTHYi 13 dhet he

out puts 104A angli@uiteut 94 A04Bdv Litp itRe1 08B Wt %é%’fiiﬁt&?%ripouifc Yoard, 15
purpose of soldering, wthout any vertical geonetrical offset
resul ting-f fomthBe psuipesposf t9ddesing, hwithautcenyevenical Feo roatycalopisst of

the slight interf i 228B, _230B, whi ch h din th
ot es. 29an, | DoaReRlng TrRin g SRk BosEra R f e BT on TeF IS sspect (ot he
| ower io connector dufti@gomlyf imﬁrtpo%%seﬁbti%epélﬁ@ﬁt aﬁﬁbﬁfér@hb@%rggﬂei gy kke

final assenbly of the conbination forned the two preassenb

connectors, a rrA%Bi v&30Bvaish &ret hou inndbeatiodes B2AAan22862B iisn to

order. to adju conl i f t ut bs 4A and 104B. Thus,
all the superp?sree %géﬁﬁgcf@?% Eép%él |‘{})§?%%8{0§ t\N[é(ﬁcursetjsgjr?bqt h eﬂl%p!lam?rr
out puts whiich guareettee dukiegr el fisdti Assgnilyt prasel gedi o ai@w haubiitRe
circuit board. As in the case of the | ower connector 50A, the ejection
usher 144B of i s@&&$RMBbhnedft othsoBCognbinadian asissmed | Bgnt thal twot he
P

Rusher_ 144 acopylanafolde LONOR, Io30 el 2Rl s OIR uo

Figures 47 to I'S 'e 10 supefpose nore

for exanpl e heirstuhatéens GBkcands52B04 ob0Br to0&djusti ths ddanalit9mdt hRe
third "stage" of .the

st ac connector _overall 1dentical to the second

connect or 50B \HUttHUiSta&)éggp&%t @ni‘{]sjoé’t%c-lghh'&ﬁbﬂfb‘ésﬂm@mw&‘ﬂmwws

respect to,5hedelivered to the customer have coplanar outputs which guarantee
the reliability of the soldering to the printed circuit board..

As in the case of the lower connector 50A, the ejection
pusher 144B of the second connector 50B is in all aspects
identical to the pusher 144 according to the invention described

20 above.

As shown in Figures 47 to 52, it is possible to superpose
more than two connectors, for example here three connectors
; 50A, 50B, 50C, using, right from the third “stage” of the stack, a

connector overall identical to the second connector 50B with
25 regard to its stacking and positioning means with respect to the
connector which is immediately below it.

This is because, as may be seen in the figures, the studs
254C, 256C of the third insulating support 52C are housed in
facing holes 250B, 252B of the connector 50B with each lower

30 shoulder 258C, 260C bearing vertically against the facing upper
face 2478, 249B of the thicker part 246B, 248B. _

To the rear of the connector, the prongs 262C, 264C are
received and retained vertically in the loops 234B, 236B of the
second connector 50B. '



connector which is immediately belowit. This is because, ?&%geen in
the figures, the studs 254C, 256C of the third insulating su%r C are
housed in facing hol es 250B, 252B of the cefinector 50B with each | ower 30
shoul der 258C, 260C bearing vertically agai nst the faci ng upper face 247B,

249B of the thicker rear the connector, the
prongs 262C, 264C ar gﬂ%ér e@glﬁg 33 Be gtofsﬁ@& Werqer'%%ﬂ P§di 1t |%%%m?3‘11t3
236B of the sdédoltiMedia€atrdr DRtend6 Apddifid@06n2s VASEIBHI 2910 OHfcia
possibility, described in the document MiltiMediaCard System Specifi cat | on

Version 2.11 ¢lgase & Juse @ 98Re MQ@AW@A afchitetiurectaxistexindtish

which require l ne. row or in.th
posi tion gn Se\?graglrre}é;/%llcﬂ? C%ﬁ@lg%ﬁggn%gé e%eﬁi tHEP S OFéauﬁTeessadH?a
to be exchafgegdsitioni Mals‘.e/vwatlhl\fﬂ\aﬁ c:EfrdtsthC@redScorlrrb@’tedB%ge@héﬁ”QﬁHE”t

controlled by a_BUS rrastﬁr Ci Ecwt fo MMC cards. Thus, it is then no
| onger necessaf §IHF 4@k dén @c?é?hﬁﬂgeﬂo%ﬁ'l"tﬂ/&l%’bhﬂé@ﬁ|Qﬂ13|bf0ftﬂ‘e% pa(ﬂdson

conducti ng 1 atks ore DR 2 el et ERRERAA B ek UEntegtélo cfEiBTor ng

tracks, for ex&fidiCecardst of seven transversely adjacent tracks, may t hen
serve for 15 si rrultq?ﬁgs sl.y. cqnnect i ng the cards, which here are supported
by the connectors of b pSr MR N VeNger R 13RI Vpidc eashngonsectan te of

t he appar atgs IR I t V. card
havi ng spetcl:éluf [ gﬂlgﬁgclé'w ts ftécr% d|§r\rl\ﬂo ?Hé ?ﬁeﬁlenwpﬁeg | onggﬁg%cﬁg ‘gﬁh

i dentifying eachrozsphn@hgand hndlvpduad]xed sbé ozfecbndabtmgt ptHcksalbh UP4B
of the second org actor a%% each have, near its right-angled upper end, é
ri ng- shaped |08§ FPENRHERP @RE%nds transversely forwards in a horizontal

pl ane approximately qoRl argheVseh diMabn@uctity RE&LEs, FRBxFALE | PUL254B
I's made as one piece with the output tab
seven transversely adjacent tracks, may then serve for
15 simuitaneousty connecting the cards, which here are supported by
the connectors of the upper two levels, with the processing
circuits of the apparatus or equipment allowing BUS data
exchange, each MMC-type card having specific circuits for
producing the interrogation bus and for identifying each card.
20 For this purpose, the vertical output tabs 104B of the
second connector 50B each have, near its right-angled upper end,
a ring-shaped loop 247B which extends transversely forwards ina
horizontal plane approximately coplanar with that of the piate
- 242B. Each loop 274B is made as one piece with the output tab
25 104B by cutting and folding. Each loop is open vertically,
especially upwards, so as to allow insertion, vertically downwards,
of the lower free end 105C of the corresponding output tab 104C
of the third connector which is shaped “in the form of a tip" for
this purpose, with a reduced width allowing it to be inserted
30 vertically upwards into the loop 274B.

From one stage to the other, the elasticity of each output
tab 104C, 105C makes it possible to absorb the offset equal to the
thickness of the output tabs which thus do not need to be offset
during manufacture.



25 104B by cutting and folding. Each loop is open verticallyy Aga%ﬁhal |y
upwards, so as to allow insertion, vertically dowwards, of 6th I"ower free
end 105C of the corresponding output tab 104€ of the third connector which
is shaped "in the formof a tip" for this purpose, with a reduced w dth

allowing it to be insghkedpedO Lok u ds- kBt Qrt 0 7. From
one stage to the other, thg?el gﬁi%?fab%reg%\ﬁéoﬁ%ﬁt Bft‘g Cho%glﬁﬁnﬁes
it possible to Bl rnchd wizeeta | andlcdistitiees thigtspetacofforhe prettpudinabs

whi ch thus do n o, be offse during manufacture. 16 April 2004

The open annul aﬁngﬁE}#:a@é'"ﬁ%@rb#h@afgﬂ”F38592‘?1(4@@‘s'o“{ﬁraﬁé‘daﬂ35ﬁbrquﬁm al
and constit ut escarresPR ARG §@tp @ BEOI U 04 the front
face of the | ower eng’ 1OSCgof tphe corregpgﬁéri]ggﬁzrlﬁfégﬁnteg%gﬁg@bf t he
third connedtor 50C. Baghchubuitptab t1dBtQA04GHUs i ectriehbcomitaat veitht el
wth the corre ' : 4B of_ t he ., connect or, 50B, _which tab is itself
connected to thée&'grglgh{ag] I@Qré%l 505@193.t%f&%?ﬂ@%&@%nd’"@t%é?baﬁl Itsigdf
fol I owi ng connecdomectyd toitHeniiigtdd tarduiebblirgd connector 50C, that is to
say the lower ends 10 105n of a connector 50n are housed in the | oops

274n-1 of the out putBeypsditiunsecemd stagenai! thefotiooringOcohnetons dimg
to another alt ' i t o~ I S possible to design the
first, |ower cgrq%@gttc\(?ﬁ tg)r@géjvt\nﬂﬁﬁ F?Eﬂgﬁf%ﬁ}%gaﬂlatoﬁ g%tséfﬁf thevlewar ends
| oops for tike ol@Pputot absoahedier J@ﬁ@@nﬁ&g@}pqﬁ%éqoaﬁgt quqllﬂﬁie?{r 1ald

Wi

the cards via a BUS and t produce a printed circuit boa th only one
set  of conducti%p'-'ttrté‘g’l@s?pﬂﬂ'?;(ﬂfd@ﬁi lfyve heoamesior B&s 1of the first

ctohnector. If it is Ll e t C s via a I pt errogation
bus, especially whenrl? cecplgiglr%ggoa?hgaﬁgpgﬁrﬂé?@ﬁﬁhgbo{%%f‘ i F°P§%6’fw'goﬁfrse
possi bl e to superpossbieterdésigontiestfoss, iwet koroiddbt d13Bswiheits output
respectively | rds the front and higher and hi g?u?r

t owards the bogggg{ sog'?%%tle?cggfg’lrm%cdfﬂﬁ%clqms oforedéie seuipag dmbsutqfuttheabs
with a corngspeRidHt connector so as to connect all the cards via a BUS and to
produce a printed circuit board with only one set of conducting
tracks for soldering the output tabs of the first connector.
If it is not possible to connect the cards via an
interrogation bus, especially when the cards are not of the MMC
20 type, it is of course possible to superpose several connectors but
the output tabs are respectively longer and longer towards the
- front and higher and higher towards the bottom so as to allow
connection of each series of output tabs with a corresponding
~ series of conducting tracks on the upper face of the printed circuit
25 board.
Such a configuration of the stack is illustrated in Figures
56 to 58 in which it may be seen that, apart from the conformation
of the output tabs of the third connector 50C, all the other
elements and components are identical to those described with
30 reference to Figures 47 to 52.
In this configuration, the shoulders 258C and 260C do not
necessarily bear vertically against the faces 247B and 249B in so
far as it is the coplanarity of the outputs 104B and 104C which



series of conducting tracks on the upper face of the printed cjrcui 25
board. Such a configuration of the stack is illustrated in %6d&y@§bé%6

58 in which it may be seen that, apart fromghe conformation of the output
tabs of the third connector 50C, all the other elenents and conponents are

I dentical tot [ 30 r ference .0 Fi ur S 47 to 52. In
this confi gura{b%gt%rﬁﬁﬂégsﬁﬁgl g%tarsh\?%@@ HeP L RRE1HG ™ ﬁ@cé!&%rhﬂwlﬁaa@
vertical ly agaisngipdie 2R emP408 and 249B in so far as it is the
coplanarity of the outputs 104B and 104C which 16 April 2004 30 determ nes

the rel ative verti callnpds erdrodimeneshawn mBLHtgurﬂg 5% uppt t # i52Boasib(s2C.

In th nmbodi t ‘ | 0SS rovi de
egch goﬁnegtgpqgop'\f\nd.{tﬂﬁ%aégﬁﬁc%]@ﬁg‘@?or §Q| Wltlheﬁyfqu'ﬁ; W\d’fbﬁoﬁft %'ga‘%mggt he
card Cin the lmseétadlm@ntmtca?@slals@ﬂth@ tirh@eﬁ@ﬂ“%tr@éct WsﬁfbrF’QQS?he
again w thout nodifying the |nsul ating support but only the cover 54 and

its pusher 144 cop@}eqtﬁ,rs P posdo sostagrior witheunt |r'0ndif|ymg8321,e vihisalhating

engages with th |sf t the rear 10 free

end of a flexi bI pgqarﬁc?q'qg@%@?/\}n '{}%r%% g 'tgr%u?) y cutting in the

pusher 144 near its iFear téns. pﬁhﬁoééexeb@to@ age ?e?t‘érﬂfcﬁf e'hébWBQ' e HiBnt he
ge 188 fromwhich it is separated

extension of the er fla by a
| ongi t udi nal §In(9t39§§%“§3" 5Qetr@arn%¢aas@8 iafstheengit Gins formadrattiee irear

e tormib bl e Y SoBekUR Bled®rhte AR S NhRs A PYE, Fabe: By
tab. The stop IcuptiQQchﬂfrespﬂBﬁemf'lzmdmmv\asdle)arbﬁm over part of the rear _

free end of the fl exi Iade 76. 20_Near its rear end, above its part § '
facing the upper pl at de'ec P?’Fﬂaéév8765@ref¢f@brléa|r'e§dﬂt the extensioni loife

e e A e i P L
slot 278 so as to increase its length and to increase its capability

15 of bending elastically about a horizontal transverse pivot axis
formed by the fold 280 marked at the front longitudinal end of the
tab.

The stop lip 282 consists of a downwardly bent-over part of
the rear free end of the flexible blade 2786,

20 Near its rear end, above its part facing the upper plate 60
of the cover 54, the rear part of the flexible blade has a boss 284
which projects below its lower face and which is capable, £
depending on whether the pusher is in one or other of its two
extreme longitudinal positions, of being housed in one or other of

25 two indexation holes, namely the rear indexation hole 286 and the
front indexation hole 288, which are formed in the plate 60. The
rear hole 288 consists, in the example illustrated in the figures, of
a cut-out in the rear edge 110 of the plate 60.

The boss 284, when it “leaves” the rear hole 286, causes,

30 by a cam or ramp effect, the stop lip 282 to be raised and moved
aside and thus allows the card C to be ejected under the action of
the lever 146.

The second front hole, which is optional, as may be seen in
Figures 67 to 72, allows the pusher 144 to be indexed in the



extrenme | ongitudi nal positions, of being housed in one or ot J,”@ﬁ\ Hlfzo%i t wo
I ndexation holes, nanely the rear indexation hole 286 and the PY'ont

i ndexation hole 288, which are formed in theiplate 60. The rear hole 286
consists, in the exanple illustrated in the figures, a cut-out in the

of
rear edge 110 oﬁushedpinamrﬁp.rogzneofb,owe?@% ’?f'énitfnlg;' g@;ﬁggagggprgggéah%g

286, causes, 30 by a cam or np effect, the stop i
noved asi de antEitiDssBringwsinoke arduide doing ihed iejaé ched eumelets tofet tag td wsh &

the | ever 146. ond f I ich_is_.optiopgl, as nmay be seen in
Fi gures 67 to 71&2a§ﬁ%m%trh%9%h@n§r%?4%]? oV'Béa'f'ﬂgéx@H%}‘ﬁ ER&IRBIGAYr Pr thon4
31 pushed-in frappapsiid.ion, thereby preventing, in the absence of a

return spring, inopportune |ongitudinal nmovenents of the pusher 144 due,
for exanple> to the vVPBhattheninegrtiaie agpinpetra cardt theen agifewst tise fudiby

. . : t ows th sher 144 to resune its,
e Trserton' aumin ol 606 ALLRUE LhG ot 0 Foste E
and does not i npeste, biwalyssestraetedfafdielosar bt ﬁ“ﬁpgﬁ\% ?ﬁe _Si‘ﬁ%rérﬁﬁﬂeﬁ'fqlhley

in Figures 60 and 62, the stop 10 lip 282 is shape its rear [ower
face 290 inclin@d.n the manner of an insertion chanfer and forni ng a cam

' ' T, ' her. 1S i he set.-back rear
posi 1 on- before i nser tBRYoP o £ap R ORI Eiokescd Fnditd o stoder
the card wii cHip a282sid hehdp@d 282thwhichrdas 1dhgernpyvead ?@@dﬁ]clm’ dSiMK9
with the pusher, the card of which causes the forward travel. T%e _
arrangement of NRBOETsPbF hiRsertian dramiei ead fapping abloam rfarhestrastings

Superposed, comig Sy P IREOREDRE oF 8l Dol S CBARETISh ARl °

20 desirable to "sea conriect or, _ _
whi ch prevent thefopenietseatioonobfa tardi gnisbedivestHdlessthiessionaast fiseryithet he
rear |ongitudi nc%{rder\].t\ghifc Cerafisoégj ﬂwge tl%a Eél?;gt w]:hoirchI ?getrr}énngmtor:/%d aside, by
15 moving with the pusher, the card of which causes the forward
travel. '
The arrangement of these stop means is, of course,
applicable in the case of superposed connectors.
In the absence of a card in the connector, it may be
20 desirable to “seal” the connector, that is to say to provide means
which prevent the penetration of foreign bodies into the connector
via the rear longitudinal end face forming the slot for inserting the
rrrrr - card into the connector.
For this purpose, it is possible to adopt sealing means of
25 the type described and shown in document WO-A-97/39418, and
especially of the type shown in Figure 13 of that document.
An examplé of such sealing means suitable for a connector
according to the invention is shown in Figures 73 to 75.
For this purpose, the insulating support 52 of the connector
30 90 is modified in its rear part in order to have two opposed
longitudinal slots 300 and 302, consisting of longitudinally. and
vertically offset lugs formed on the facing internal faces of the
rear extensions 88 and 90 of the insulating support, in order to

mount a closure device 304 in a fixed positibn.



card into the connector. For this purpose, it is possible taq %@_ﬁ% &?al I ng
nmeans of 25 the type described and shown in docunent WO A- 9?/ % and
especially of the type shown in Figure 13 ofszthat document. An exanple of
such sealing means suitable for a connector according to the invention is

shown. in Figures 73 fRe 7§3VF dd SHRWPIReE b&d 2 |7rr3fs§§gép?|%$® grsﬁ%%zoc%f

the connector 30 50 is InTts rear

opposed | ongi tadiloalirsllig §Uﬁ)®fa1il§llic3w2$eﬁﬁnﬁjlﬁid MgaPtuleagi dwstidpbluyiinand
vertically offs s formed on_the facing internal faces of the rear
‘ext ensi ons 88 atﬁ](? Q?qb‘fe’f hePPREufafs r@o%uﬁgdﬂhfch nsood@nted Wwmpuatda (see

cl osure device B n X OBLL QR; vice 304
shown in Figure 74 Igsgg?ﬂ i a??ygcﬁéﬁs"}l@ﬁ'sn ({)-,ff? E}o“zs’%%h%ﬁpﬂ:%gg '%fnﬂo‘le‘%m
semi - cyl i ndéi cdhecaenaécover al | outI i ne, the convex upper face 308 of

which is oriented upward see ure 75) so as to lie within the cover 54
when there is no car\cl)@‘?ﬁ?h PHépeé nétt §ie Y%@r serins iprigese, 7 Asthmychre keen

[ [ t e tabs
136 and 136, Tho ol aeare ] Po 45ReSER M BbPhRILate (8as ik S 18 opposec

paral l el arms 310 andlBa2clesete ofipwdlh is jametiortghttum nli'ddyg%%m%%??
viaits front free 314 into corres I ng sl ot 0
the insul ating %%%?& Ffﬁga@?gs@rr@%e\;ih Fd | sg?f of wWitehbyis
cutting ang drl@h’gr@lcﬁnbhgnlﬁ@éﬂbdswt its"rdmy fR?% 3'1‘4':':9%6 [Zf’o e
arms 310 and 312 which carry the closure [ip 306 allow, ' by th

fl exi ng verti c#laryespapdéng ralot |3rﬁ)Qa 30D stfite mldylatiengt soppopt.ane of the lip.

306 between its posi or nal si de, downwards when the card Cig
in place in the connef%%rdgéuéﬁddév ﬁ%q)f 'éstfoﬁoglxta &, | Mgt dtecuttimg

Figure 75. 20 Hirl elr@@ling 4 itRirdPhefBtdmedts automatical Iy during insertion
of the card Cin so far as the front transverse edge 64 of the card

As may be seen in Figure 74, the arms 310 and 312 which
15 carry the closure lip 306 allow, by their flexing vertically,
movements in a substantially vertical plane of the lip 306 between
its position normally moved aside downwards when the card C is
in place in the connector 50 and a normal rest position illustrated

in Figure 75.
20 The closure lip 306 retracts automatically during insertion
of the card C in so far as the front transverse edge 64 of the card
C engages with the rounded upper face of the lip, which acts as a
cam in order to elastically deform the arms 310, 312, the lip 306
then bearing against the facing portion of the lower face 76 of the

25 card C.

Also shown partially in Figure 75 is the front wall 318 of
the equipment which houses the connector 50 and which has a
slot 320 into which the rear longitudinal end section of the cover

54 is housed.
30 The sealing means, which close off the entrance of the
connector, are, of course, applied in the case of superposed
connectors, especially in so far as they do not increase the

overall height or the transverse width of the connector.

Pl



B58swo
C engages with the rounded upper face of the lip, which acts 'ﬁ%% éam in
order to elastically deformthe arns 310, 312, the lip 306 H 88 ring
agai nst the facing portion of the lower fagg 76 of the 25 card C. Al so
shown partially in Figure 75 is the front wall 318 of the equi pnment which
houses the connector ¢ h. has .a 320 into V\:hl h the rear
| ongi t udi nal end sect ?%nw H\ﬁéﬁ b &iot BW’{%A htSuglé‘a C%eT‘Pl & &ATAng T dans,
whi ch cl ose of MNRetygrd bande aalfsotﬁlspnéaar@%q coﬁheevct?if fGRUr ot eg%' ﬂf'r' :
t he case of super sed connectors, especially in so tar as é’
increase the BYerpie %@F"@htMU?RQrféerangver se width of the connector.
B585WD 16 April 2004 33 The invention is not |limted to the case of a card
of the MMC type but is also applicable to a connector for a chip card, for
exanple of the MCROSIMtype. 16 April 2004 34 CLAIMS 1: Electrical
connector (50) for. a contact -type nenory smart card (C) of . rectangul ar
overal |l shape, of the type conprising a support ,(52) made of insulating
material which s defines a housing . (58) ' open in its upper face (56),
bounded laterally by two parallel |ongitudinal edges (80, 82) and
transversel y-by at | east one front bottom edge (78) and which receives at
| east one front portion of a card" (C) which is inserted |longitudinally
(I') fromthe rear forwards into the housing (58) in a io direction parallel
to the general plane of the card and having on its |lower nmain face (76)
conducti ng pads which are provided near 'a front transverse edge (66) of
the card and which interact with contact ends (102) of electrical contact
el enents (100) provided in a bottom (62) of the housing of the support
(52) ~is when the card is in its contact position in which its front



transverse edge (64, 66) butts against the front transverse b1o?\ {5\8%11203 ge
(78) of the housing., in which type the elegtrical contact elenents are
borne by the support, and of the type conprising actuated neans (144, 146)

for ejecting the card out of the 20 housé gg\mgavi ng a card ejection |ever
(146) which I's nounted so as to. pivot I nsul ating support (52) near

a bottom corner (98) 1of EldmricaliscognéS®)y, (boun@gd b dinal,

and by the trapsvess élEatt edge é? z ?( at tﬁe%l@vérep?%% act S?g
correspondi ng cor ner ?’ @;ﬂ ofTt he® %I'ertyér@ he sheicon aft ﬁ1€25t}|ther
(144) rounted sooamprigingl ileshPnaitt t@glgpa,lnla)&evmc;fh 'F'Q&%?g]t rg,\%%pegél Iat| ng

support (52) g acterized in that - I ncl udes
hol di ng the tar eE’@F‘Sl R tusingsi5hg) ((HBE)H vimi dts eqtendacabeye) tfkﬁbundwr

face (74) of thgteps h un n.the insul ati ng support, and. -
in that the pusher f@? g%mmggtu 5anlgn£t h’«g%g't dingh PBQ@P essqgnuﬁggd &l as
to slide al ong ¥Basvatsaly byvat. leﬁst@mme‘ctbm’ b&ﬁﬁgﬁdgaget @73 Fgrpg

| h h 5 de | P
Cpper plate (60 CARE eI elalRl AT ST brtTalh sira paed %mhmﬁég‘n;ermu |
2004 35 card (apn@quoaauyl(ej flo el readarTwelrdshingd R SUL: g,df%fi/ﬁ e

| ateral turpned- cgg %JIE‘:@ é{}\% whi ch are extend hori z
t he insul at %B‘é?? R% tq d&{Bel dHeae ohitle qarddand2bavidy om are
bent i nwar ds sdtsa$0\h1@rfrﬁém $éd>éif{‘?f’€¥~°co®Jc‘?f (SFEHH Wﬁhémsfé}er&vh @l)na%‘ﬁ the -

nsul ating support (52). 3. Connector accor
char acterized 1% fCH'gt tfﬁ@vﬁt@]@dgﬁlé(ﬁﬁ) hel thevezard cand amh;chl irbe o, with

adjacent' to tdaﬁ ter m 0) o h ver close to the _

coJr ner of the houé@ng,% h(&éi)o)ngé?[‘?g%?g C@S"%%“}rosse%?ﬁﬂ ten |ﬂ%ﬁbue to’

formof a U |yipigvidedi donwalbottamd (68) oif §lneahdlmsagt fof  tiger r \
ot 1(52)

slideway ofjst heuiftdyekn npect.or..ac .he precedl ng claim
characterized in that ?hgaqgkr@hgrg é %85% é?osf'gﬂaeé Afhich disr fRannge
(188) and a | ow/@ﬂsweemgequedﬁtt \ﬂﬁ)diumss elga)nﬂeﬂ'le front fransverse bottom

edge (78) of the housing, in which type the electrical contact
elements are borne by the support, and of the type comprising |

actuated means (144, 146) for ejecting the card out of the

20 housing, having a card ejection lever (146) which is mou-nted 80
as to pivqt on the insulating support (52) near a Eottom corper

(98) of the housing (58), bounded by a longitudinal -edge and by

the transverse bottom edge (78), so that the lever (146) acts on a

correspondmg corner (64, 66) of the card due to the action of a

.25 pusher (144) mounted so as to slide longitudinally with respect to

the insulating support (52), characterized in that it includes a
metal cover (54) for holding the card (C) in the housing (58) which -

extends above the upper face (74) of the card and which is

mounted on the insulating support, and in that the pusher fdr

. 30, actuating the ejection lever is mounted §0 as to slide along the

. metal cover.

2. Connector according to the preceding claim,

characterized in that the cover (64) is made in the form of an

upper plate (60) which extends above the upper face (74) of the



15 together by the vertical lateral plate (176) form ng the pagﬁgpl,z%ﬁd I n

that the upper flange (188) is adjacent to the upper plate (60) of the
cover. 5. Connector according to the preceding claim characterized in

that means for girdi ((Q) agﬁdtbgp@@r%byﬂl;%gig'%gi @ﬁe@gﬁtgre%yok on the

cover .(54) are , [ OV ged b?t ween the yo re oPY
according to thee‘ffr dedeiidlg BIEdndowitheinect €ided 22) Wiabht heeURPRELfLange
.(188), or alterﬁm{i;_id/,glaylyau B@Fitﬂg g gf t he upper plate of the cover,
has at |east one 25 Iongi tudi nal g1y ?el N9 §HPYLi (320 Prudaweranesizose ly

retaining the -A/fke(bd t He6rewhiclcaver bé At in®8rd MaiCh Sl (fléﬂ-gl%]m@\e,ﬁés
"

accommodat es sa | finger (196). formed so as- to projec
facing part of }[f FeHcdéj\i{et}r].:d ?@ﬁ)(’,o"@rr @‘{)e‘?%é@?\)@%ﬂ&imﬂesuppert (gPer flange of

the yoke. 30 7. Conne8t or Catgeictdng h8caingne +9f ing 2 tq. 6, _
characterized i gf e (ggger Pé%%ﬁagg claim,

that the . late (60
| ongi t udi nal |y V&3] G G@géﬁqﬁg{ﬂ% A ‘(4%13} Brs ame@iim{tl@@rgxgmhfee aggéaéﬁt( 0,
-8." ‘Connect or

when the | attertd shéMatdey | Gomt i¢h 5O ril 2004 3 .
according to th%zgﬁecedi ngq?ﬁa?frgo)gﬁzgggt Q?Yéz.rg&ﬁ) CtPEhaP tBschaidicerner edge

(120-120', 122- ¢ kousing, cebinh dealengs: to aPPORE| FRLELYs %’é&tic&ﬂ*qﬂeﬂ{é re
the

length of the ceval G94) 9. nector acecording to any one 0
precedi ng cl ai ms, chgr aactg'r'i zlggpq]n(ﬁor{?ﬁoqatﬁ YmafRd povbicdn stradiebodheof

the card (C) &QiEpdRoNdirg stideiMagvef ti@shiven. rearwards beyond a rear

transverse face (84) ,of | nsul ating sypport (52), and in that an upper
face of a printed ci feui § Vi ?rmrﬁ‘éﬁoﬁéﬁ& ti9e dsneqrecetingnd cidingh -

ext ends bel ow Ehakacketizedpoirn i dhabf thée yokdy haé the CaLbid On i Gh i ‘

provided in a té'rl ﬁVﬁl‘ fZ?gégn out of the connet(t:%{%}or%%}Icgbe,q Sf%&ye%ay arsﬁ‘—:-ar :

ot her el ectron;t conpondfit §' Ardnhelomgr i@dlﬂﬁji(ﬂQOﬁDWHNehp@eégﬂjmgdcl aim

taken in dénbkegeiter by the Gartivadiaial [ in t.hat,. beyopnd, the said
<Al A8 il B LA

is rear transv e (84 f the insulatin
fl $hal s L‘ppgr ?lange (188) is adjacent to the upper plate (60)"

of the cover.

5. Connector according to the preceding claim,

characterized in that means for guidi'ng and transversely retaining

20 the. yoke on the cover (54) are provided between the yoke -

and the cover. |

6.' Connector according to the preceding claim,-:

characterized in that the Upper flange (188), or alternatively a

facing part of the upper plate of the cover, has at least one |

25 longitudina_l slot (194) for guiding and transversely retain'i'ng the

yoke on the metal cover (54, 60) which élfdinglyi

accommodates a vertical fingef (196) formed so as to project from

the facing part of the cover (54), or alternatively under the
upper flange of the yoke.

30 7. Connector according to any one.of Claims 2 to-6,

characterized in that the upper plate (60) of the cover extends

langitudinally rearwards so as to cover approximately the enti

re
card (C) when the latter is in the contact position. '



| ateral edge (120', 122') of the .cover is extended horizont al1p;ﬁp”tlj%%l%4r t he
upper plate (60) by a tower horizontal cheek®(140, 142) bent inwards so as
to forma channel (141, -143) for acconmobdating the correspondi ng,

| ongi tudi nal edge of the card 20 (C)._.11. Connector according to the

preceding claim chaact eGarectomatbaidiide I@évefg &t f1ange. (190), of -t he .yoke
extends opposite the cor-éesEongi ng | over d;hgék (15?%%98@'% (f[%%‘?'c pctefized:
connect or accor dithd#bepr isietabadsg £120-#20% al8R-122") 25 eptigiali GReLh

C ai m 5, charact ghphzssn hata I flan 190), or alternatively:
the facing- part EP thebfbg)%wra{(?[f gﬁge%gﬁﬁ?h,eenqg'gké’? His eevaredSd).one o
| ongi t udi nal sl ot (198). Connguich &gk HAGhq ¢ Y &f ely.retaining the yoke on.
the nmetal cover cY}{gorCh sl.idi gﬁlg,%l accom‘r%%é?es a%\r/]ésa’r?{(t,'?;\? Rreqgsing xdaims,
formed so as to Projfelerieed at HBef mciing qrdion of thebbopesr glegly §1@0) of
the cover, or abttendatiivel ¥ faBMLPE: | 998LiN 2pge. of rFLShe yoke. 1° )

Connect or accordt‘i{n to any one of the preceding SRS Slexodet eri zezhi n

that the insul at VS aree (&) of she eirtserativgy |@Jtﬂjdrt~'d{5€a|) gﬁdrmarmg{ i

beyond 't he sai d n : i].,2004 |, 37 face y two opposed
{ o8] Y BFItBa kit Faara e tanchenbacomhebiar

| at eral extensions-(88, 9
|7 8ngi7t2 ;Jd: n?Iw eloléé§l ‘é’éﬁ?h gxfemds Ebécc\ghhmitmait{ Eg}figﬁrof%iedhﬁgyt. %ﬁﬂz‘?%‘%ﬁ& C.
, atera of. .14.. .Connector according to 0
preceding 5. ck(ezu) ?fé’ﬁ"@h‘&?ﬁ&"éaﬁeﬂ& AfaHbeveRdashion autaos vies semeiasor66)
of the card hat6G &2}, mayriesad 6d)er &@bt@nié%ﬁébﬁ’%h%y 45, intended to
a

engage with a correspﬂpd' ng surface (98) incline and fornmed at one
of the ends of thé fromnt 053'&'48? KEBYengn tedffee (TB)cedifigt BRaiRPUSKRE §58)
in .order to cotembindttopaliaki CREHOR ; I.ni a correct position -
of the card, C)rirj the housin (58 6faiiati%g%%r5%%ec'f10 b drgyend the said the
ej ection | ever '(TA6{Exerigehace,d84)onf tthe ciu‘o‘utaifrrgarsd@ﬂartofwg?e(?%rp

i Zed I n that

(Q. 15. Connedatsradcedgsi nmd'0 1512)Ppeogdl '_%%v%lraisme-xt%p] reeadctheorrlizontally

the insul ating,support (52) has, in'the sai
Wt the upper piate (60) by a lower horizontal cheek (140, 142)

bent inwards so as to form a channel (141, -143) for
accommodating th__e corresponding  longitudinal edge of the card
20 (C).

11.  Connector according to the preceding claim
characterizeg. in that the lower fltange (190) of the yoke extends:.
Opposite the corresponding lower cheek (140) of the cover.

— 12. Connectqr according to the preceding claim, taken in

25 combination with Claim 5, characterized in that the lower flange

(190}, or alternatively the facing part of the lower flange of the:

yoke, has at least one longitudinal slot (198) for guiding and

transversely retaining the yoke on the metal cover which slidingly

accommodates a vertical finger (200) formed so as to project from‘

-30  the facing part of the lower cheek (140) of ‘the cover .or
alternatively from the lower fltange of the yoke. |

13. Connector according to any one .oi"the preceding
claims, characterized in that the insulating support (52) is

extended longitudinafly rearwards beyond the said rear transverse



15 bottom corner of the housing,

16 April 2004

face (56) which acconbdates the ejection |ever (146). 1.6. Connector
according to any Pa%% t he g‘;ecedi ng clainms, characterized in that the

pusher (144) .9{3)0. 17. ..
Connect or accordi,r@rtq)agf%/ ?PethOf t he preceding cialns, ¢hat/ab! &fhighdth @
54) for

that the nmetal' cover (

is a fraby

0 apptoseni iter dedx &aahn I8

a recess (148, 150) forned in its upper

ol RATRYed nonditirding ) ediges h@abpl@,’zﬂgoﬁ 5%)

has tabs (132, 13%0ugiBg, (5B rfdridirf i ' | dering to the uppe?
face -(51) of a plate V)Qi c beg;{s tgﬁgﬁigﬁﬁgétbérﬂéa% Faé@ﬁ%@Y@lfofotrmed.
conducting tracks 25 cénnet?'Eeatart aecerting fibaméyofome PHE n{;,f;’% 5'}rceg%.t
 board. 18" Comneataim¢ Sotar8riz80% arserdl g, g any one of fhe PretBE ng
characteri,zed in that it Incltud M§FFBﬁVe@medg@s($@) anekher

- cl ai ns,

connector (508,

one of the precegi LS. - 3 ... Connect or accordi ng
reage Wik .2 Padseoge

claim characterized in t

2528, 250C, 252Cformed edrpiewdtharahdd o , 254B, 2568,
90 325 230001 23

256C) of the fro rt .t he ,Lpsul ati ng- suppor

April 2004 38 204.EHF (@%nehcc{q% '}‘Qc&%gﬁi'ﬁg-qféeum mdlﬁstiwh@rg
the sai d neahls idefiobny lzoopsrelc?

conpl ementary pr

18 to 20,

(104C-1050) of

out put tabs

it.

" 20

25

30

S uﬁﬁ’é’ﬂec(t%&@ddl&dh‘@c t242F)e ]&e%%'déﬁcggﬂgft‘or‘

. ‘ in its
upper face (56) which accomodates the ejection lever (146)

16. Connector according to an
claims, characterized in that the pushe
cut and folded sheet metal.

Y one of the preceding
r (144) is a part made of

N 17. Connector according to any one of the precedin,
claims, -characterized in that the metal cover (54) for holding ch
card (C) in the housing (58) has tabs (132, 134, 136 138) for
fastening it by soldering to the upper face ,

(61) of a plate whi
bears the cohnector (50), blate which

especially to conductin
) g tracks
connected to the earth plane of g printed circuit board

.18. Connector (50A, 50B, 50C) according to any one of the
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23. Connector according to any one of the preceding , _
characterized in that the cover (54) and the g ection pusher (144) include
retractabl e nmeans (282) for retaining the card (C) in the inserted contact
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5 1. Connector according to any one of Claims 18 to 20,

characterized in that the connector has output tabs (104B, 104C)
which extend vertically downwards beyond the front transverse
face (244B, 244C) of its inéulating support (52B-242B, 52C-
242C).

10 22. Connector according to the preceding claim,
char'acterized in that the output tabs (104C-105C) of the upper
connector (50C) are electrically connected to the output tabs
(104B-274B) of the connector (50B) which is immediately below it.

23. Connector according to any one of the preceding

15 claims, characterized in that the cover (54) and the ejection
pusher (144) include retractable means (282) for retaining the
card (C) in the inserted contact position in the connector (50, 52).

24. Connector according to any one of the preceding
claims, characterized in that closure means (304) are provided for

20 at least partially closing off the slot for inserting the card into the
connector.

25. Connector according to the preceding claim,
characterized in that the closure means are elastically deformable
. means which, at rest, extend opposite the insertion sliot and which

25 are capable of automatically moving aside during insertion of the

card (C).





