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(57) Abstract

The invention proposes an electrical connector (70), for the connection of a card (C), comprising a support (72) made of insulating
materia! which has a housing which at least partly accommodates the card (C) having, on its lower main face, conducting pads which
engage with electrical contact elements, these contact elements being arranged in the bottom of the housing, when the card (C) is in its
contact position, and of the type comprising 2 fitted cover (74), the upper wall (142) of which extends above the upper face of the insulating
support (72) of the connector (70), characterised in that the rear transverge edge (120) of the card (C) is permanently stressed by a spring
(130) for ejecting the. card from the connector (70) and in that the cover (74) has a retractable device (160, 162) for retaining the card (C)
in the position it is in after being inserted into the connector {70). ’




This application describes and illustrates an electrical 10 connector for
the connection of a contact-type smart card, conprising a support made
of insulating material which has a housi ng, open in its upper face,
bounded | at er atd yo/f374 WO edges parallel to the directi orRCHEP®IOI43I0t | ON
of the card into the connector and transversely by at |east one rear
edge, and 15 which at least partly accomodates the card having, on its

| ower mai n face, cohGoamergopdds canmectingayematticandecompriging mearsds of

el ectrical contact elements, ?Q;gﬁtgwtggélll%ﬁjﬁgghgw Sapghng arranged in

the bottom of the housing in nsu ort, when the card is
inits contact position, Thadpred@ntahvehéionypdatesmbo iasi ﬁ@ec:;tnfqa‘d tashrewter
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desi gn of an el gct rciacdl- to a read/write device.

The invention relates more particularly to an electrical
connector of the type described and illustrated in French Patent
Application No. 98/03821.

This application describes and illustrates an electrical

10 connector for the connection of a contact-type smart card,
comprising a support made of insulating material which has a
housing, open in its upper face, bounded laterally by two edges
parallel to the direction of insertion of the card into the
connector and transversely by at least one rear edge, and

15 which at least partly accommodates the card having, on its
iower main face, conducting pads which engage with the
contact ends of electrical contact elements, these contact
elements being arranged in the bottom of the housing in the
insulating support, when the card is in its contact position, and

20 of the type comprising a fitted cover, the upper wall of which
extends at least partly above the insulating support of the
connector.

Various examples of such a design of an electrical
connector, and especially those described and illustrated in

25 document EP-A1-0,738,938, are known.

The above-mentioned French Patent Application No.
98/039821 has already proposed to retain a card inside the
housing in the connector, against an elastic ejection force
which permanently stresses it, by various structural retaining

30 means which are fitted onto the connector.

The object of the present invention is to propose a
reliable and inexpensive design of a connector of the
aforementioned type, which has the advantage of integrating
the means for automatically ejecting the card from and for



connector, and especially those described and illustrated in
EP- A1- 0, 738, 938, are known.
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t heoweans for automatically ejecting the card fromand for

For this purpose, the invention proposes an electrical
connector of the type mentioned above, characterised in that
the rear transverse edge of the card is permanently stressed by
a spring for ejecting the card from the connector and in thgt the
cover has a retractable device for retaining the card in the
position it is in after being inserted into the connector.

According to other characteristics of the invention:

- the retractable device is made as one piece with the
cover;

- the retractable retaining device has a retaining lip
which is carried by an elastically deformabie arm of the cover, a
stop edge of which normally extends opposite the front
transverse edge of the card, and which can be moved, by
elastic deformation of the arm which ‘carries it, to a retracted
position in which the card can be ejected longitudinally, at least
partially, by the ejection spring;

- the profile of the stop edge is complementary to that of
the portion of the front transverse edge of the card opposite
which it extends;

- the card has, at one of the corners of its  front
transverse edge, a corner face which constitutes a means of
polarizing the position of the card in the connector, and the
stop edge of the retaining lip extends opposite the corner face
of the card;

- when the card is being inserted into the connector, the
retaining lip is automatically moved aside by the action of the
rear transverse edge of the card which engages with one edge
of the cam-forming lip in order to cause the elastic deformation
of the arm, the lip bearing against a facing portion of the card
during the insertion or ejection travel by the card;
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2 retaining the card in the connector into the nmain m ni num
conponents of the connector, i.e. the insulating support andP ' t/EQP99/o 150,
cover. WO 99/63Fr t his purpose, the invention proposes ah électri cal
5 connector of the type nentioned above, characterised in that t he
rear transverse edge of the card is permanently stressed by a spring
for ejecting the card frofhe Remcodmpidothearetaimnghip extends paraidgicio thes a

retractabl e device gt t ad : fGRRded Y-t he position it is in
after being i nsertéi |crt1{°§ %@sc%gtr{%ﬂgot gt‘;f%.e °élo' According to ot her

characteristics of the i nthem@irmncarrying the retaininghlép reetends peirpendiciudar i s
made as one piece ‘%ttnetcnfeection of insertion of the card;

5 - the cover is made in the form of a plate which has at
least one slot or cut-out, parallel to one of its edges, which
delimits the arm carrying the retaining lip;

- the arm carrying the retaining lip extends in the plane
of an upper wall of the cover, opposite a facing portion of the

10 upper face of the insulating support;

- the arm carrying the retaining lip extends in a piane
perpendicular to the plane of an upper wall of the cover,
opposite one of the external lateral faces of the insulating
support;

15 - the arm carrying the retaining lip extends in a plane
parallel to the plane of an upper wall of the cover, opposite a
facing portion of the lower face of the insulating support;

- the arm carrying the retaining lip has a tab for initiating
its elastic deformation in order to retract the retaining lip;

20 - the ejection spring extends inside a housing at least
partly formed in the upper face of the insulating support and/or
of the cover;

- the spring is a fitted element carried by the insulating
support and/or the cover;

25 - the spring is an elastically deformable strip made as
one piece with the cover;

- the cover is a piece made of cut and folded sheet
metal;

- the cover is a plastic moulded piece;

30 - the cover is fitted directly onto the insulating support;

- the cover is fitted onto a printed-circuit board which
carries the insulating support.

Further characteristics and advantages of the invention

] will appear on reading the detailed description which follows,



cover; - the retractable retaining device has a retaining lip
which is carried by an elastically deformable arm of the Coveﬂg\yg/olﬁso st op

edge of which WRSPAHFty extends opposite the front € edge
of the card, and which can be noved, by 4 €lastic deformation of the arm
which carries it, to a retracted position in which the card can be
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retaining lip extgndeaehpopd o thl@emQ@hﬂah, fifGRhich figure a card is illustrated

in the process of being inserted into the connector; .

- Figure 2 is a view similar to that in Figure 1, in '\/&hich
the connector is illustrated in a top three-quarter front view;

- Figure 3 is a top view of the connector in Figures 1 and

10 2, in which the connector is illustrated without a card;

- Figure 4 is a perspective bottom view of the cover of
the connector in Figure 1; |

- Figure 5 is a perspective top view of the insulating
support of the connector in Figure 2;

15 - Figure 6 is a perspective bottom view of the insulating
support in Figure 5;

- Figure 7 is a top view of the ejection spring of the
connector illustrated in the previous figures, the spring being
fllustrated in its free state;

20 - Figure 8 is a view similar to that in Figure 2, in which
the connector is illustrated without its cover and without a card:

- Figure 9 is a view similar to that in Figure 1, with
partial cut-away of the rear part of the cover;

- Figure 10 is a view similar to that in Figure 9, in which

25 the card is illustrated in its contact position after it has been
inserted into the connector:

- Figure 11 is a view similar to that in Figure 9,
corresponding to a second embodiment which differs from the
first by the design of the ejection spring;

30 - Figure 12 is a perspective view of the spring with which
the connector in Figures 11 and 13 is equipped:

- Figure 13 is a view on a larger scale of the detail D13
in Figure 11;



of the card, - when the card is being inserted into the
connector, the retaining lip is autonmatically noved aside by the
action of the 30 rear transverse edge of the card which enga /W4§0h one
edge of woessmfornming lip in order to cause the elastic detrormation
of the arm the |ip bearing against a facigg portion of the card

during the insertion or ejection travel by the card, WO 99/ 63474
PCT/ EP99/ 03450 - Figure 14 is a view similar to that in Figure 11, in which

the card is illustrated in its contact position after having been
inserted into the connector;
- Figure 15 is a perspective top three-quarter front view

5 of the insulating support of the connector illustrated in Figures
11 to 14;

- Figure 16 is a bottom view of the support illustrated in
Figure 15;
- Figure 17 is a view similar to that in Figure 1, which

10 illustrates a third embodiment differing from the two previous
ones by the design of the ejection spring;

- Figures 18 and 19 are views similar to those in Figures
11 and 14, which illustrate the connector according to the third
embodiment in Figure 17;

15 - Figures 20 and 21 are views similar to those in Figures
15 and 16 which illustrate the insulating support of the
connector according to the third embodiment;

- Figures 22 to 26 are views similar to those in Figures
17 to 21 which illustrate a fourth embodiment in which the

20 ejection spring is according to a first of the variants in which
the ejection spring is made as a single piece with the cover;

- Figure 27 is a perspective bottom view of the cover of
the connector illustrated in Figure 24;
- Figures 28 to 33 are views similar to those in Figures

25 22 to 27, which illustrate a fifth embodiment in which the
ejection spring is according to a second of the variants in which
the ejection spring is made as a single piece with the cover;

- Figures 34 to 39 are views similar to those in Figures
22 to 27, which illustrate a sixth embodiment in which the

30 ejection spring is according to a third of the variants in which
the ejection spring is made as a single piece with the cover;

- Figure 40 is a view similar to that in Figure 1, which

illustrates one embodiment variant of the retaining lip;



3 - the armcarrying the retainifng |ip extends parallel to the

direction of insertion of the card, - the armc ' Lhe

i . : : . 03;
retaining |ip Wx%4§384 per pendi cul ar to the direction o?lrcltr#spg?t i on of
the card,; 5 - the cover is made ign the formof a plate which has
at | east one slot or cut-out, parallel to one of its edges, which

delimits the arm carrying thiguret4l nisnga | bpttom view of the clwear af céer yi ng
the retaining lip e ﬁngﬁ'n | ape of an upper wall of the cover,
opposite a facing p%&r |on°gfntwh§u'%lga‘ upper face of the insulating support;
- the armcarrying the rethiguragt ispaexieendn a namgepl soade of thepdeteh@®4cul ar

to the plane of an .up‘ga_r wal | of the cover, opposite one of the
external lateral fafed'of the insulati ng support;
5 - Figures 43 and 44 are views similar to those in Figures

41 and 42, which illustrate another variant of the stop lip;
- Figure 44A is a detailed view in cross section oﬁ the
line 44A-44A in Figure 43;
- Figure 45 is a view similar to that in Figure 1, which
10 illustrates a seventh embodiment in which the carrier arm and
the retaining lip are located beneath the insulating support;
- Figure 46 is a perspective top view of the cover of thé
connector in Figure 45;
- Figure 47 is a view on a larger scale of the detail D47
15 in Figure 486;
- Figure 48 is a perspective bottom view of the cover
illustrated in Figures 46 and 47;
- Figures 49 and 50 are two perspective views, with
partial cut-away, of the connector illustrated in Figure 45, in
20 which figures the card is illustrated in the process of being
inserted into the connector and in the contact position in the
connector, respectively;
- Figures 51 and 52 are perspective tap and bottom
views of the insulating support of the connector according to
25 the seventh embodiment;
- Figures 53 to 56 are views similar to those in Figures
49 to 52, which illustrate an eighth embodiment of a tonnector
according to the invention, in which the carrier arm and the
retaining lip extend transversely above the insulating support;
30 - Figures 57 and 58 are perspective bottom views of a
ninth embodiment of a connector in accordance with the
teachings of the invention, in which figures the carrier arm and
the retaining lip extend longitudinally along one of the lateral
_faces of the insulating support, the card being illustrated in the



15 - the armcarrying the retaining lip extends in a plane

parallel to the plane of an upper wall of the cover, opposite a facing
portion of the | ower face of the insulating support; 99 /’osfsg'e arm
carrying the wetasminig |ip has a tab for initiating i t BOUFRRY;
deformation in order to retract the retaingng lip; 20 - the

ej ection spring extends inside a housing at |east partly fornmed in the

upper face of the Pieagsst phdeingposertgddaod in the gfontael @esiion in these
- the spring is a {‘l{é(gtf@hgge[:@g};?ﬁweq%ed by the insulating support

and/ or the cover; e spring is an elastically deformable
strip made as one pi Etgunsi B9 ihe perepective bottom viewtdfethoververs a

piece made of cut \%ﬂ‘ﬂ Wi e e8hnector Thi&rated in Figures 5714fqCAYEE 1S a

pl astic noul ded pie
5 equnpped

- Figure 60 is a view on a larger scale of the detail D60
in Figure 59;

- Figures 61 and 62 are perspective bottom and top
views of the insulating support of the connector according to

10 the ninth embodiment;

- Figure 63 is a perspective top view of the connector
according to the ninth embodiment, which is illustrated without
a card;

- Figure 63A is a view on a larger scale of the detail

15 D63A in Figure 63; '

- Figures 64 and 65 are views similar to those in Figures
49 and 50, which illustrate a tenth embodiment which is an
embodiment variant of the connector according to the seventh
embodiment;

20 - Figures 66 and 67 are perspective views of the cover of
the connector according to the tenth embodiment;

- Figures 68 and 69 are perspective views of the
insulating support of the connector according to the tenth
embodiment;

25 - Figure 70 is a diagram showing the cut-outs provided in
a printed-circuit board for mounting the connector illustrated in
Figure 66 and 67;

- Figures 71 to 76 are views similar to those in Figures
64 to 69, which illustrate an eleventh embodiment of the

30 invention which is a variant of the tenth embodiment in which
the height of the connector is reduced and in which the cover
does not contribute to the vertical retention of the card in the
connector;



30 - the cover is fitted directly ont'o the insulating support;

- the cover is fitted onto a printed-circuit board which carg%ogfsot he
i nsul ati ng suppyOve/63474 Further characteristics and PG4V {ages of
the invention wi || appear on reading ttge detail ed description which
foll ows, _ WD 99/ 63474

PCT/ EP99/ 03450 - Figure 77 is a perspective vidlv on a lafgdr §dwle which

et anding o ifilshates the Gonnectorin Bigares 71 snd 72 withBOF A Sard;
rawi ngs, in which: gures /1 an o ’

- Figures 78 to 83 are views similar to those in Figures
71 to 76, which illustrate a twelfth embodiment which is a

5 simplified variant of the eleventh embodiment;

- Figures 84 and 85 are two perspective views, simﬁ_lar to
those in Figures 64 and 65, of a thirteenth embodiment /of the
invention in which the cover of the connector is fitted on top of
the contact-carrying insulating support and is fastened directly

10 to the printed-circuit board which carries the contact-carrying
insulating support of an ultrathin connector, the retractable
means for retaining the card and the elastic means for ejecting
the card being of the type of those belonging to the seventh
embodiment iltustrated in Figures 45 to 52, that is to say the

15 retaining lip can retract vertically downwards and is carried at
the free end of a carrier arm of longitudinal orientation;

- Figure 86 is a view similar to that in Figure 85, with the
connector illustrated in a top three-quarter rear view;

- Figure 87 is a perspective bottom view of the connector

20 in Figure 86;

- Figures 88 and 89 are views similar to those in Figures
86 and 87, with the card in the process of being ejected;

- Figures 90 and 91 are views similar to those in Figures
86 and 87, which illustrate the connector in its contact-carrying

25 insulating support;

- Figure 82 is a diagram showing how the connector
illustrated in Figures 84 to 91 is placed on a printed-circuit
board;

- Figures 93 to 100 are views similar to those in Figures

30 84 to 91, which illustrate the cover according to a fourteenth
embodiment of the invention, which is similar to the previous
one in that the cover is fitted directly onto the printed-circuit
board but in which the cover does not contribute to the vertical
retention of the card; and



- Figure 1 is a perspective top three-quarter rear view of a first
enbodi nent of a connector nmade in accordance wth the 5 teachings of the

i nvention, in which figure a card is illustrated intg of
bei ng i nsert eava 9634Mhe connect or; - Figure 2 i 85&\57?9@\%%; m | ar
to that in Figure 1, in which the connector is illustrated in a top
three-quarter front view, - Figure 3 is atop view of the

connector in Figures 1 anigtfe 201i is ahiielv $ineilayotontedtoin Figurkel @St whlard
wi t hout a card; JBHﬁEE{%Sr ‘W%E'ﬁ?gﬂ?"éﬁ@ﬁ & g;eercﬂ%%cgbefﬁ%bot tomview of the

cover of t he igure 5is a
perspective top view of ihmehensesd@iptign whichsithpwd, identibal canalegbas on
Figure 2; 15 - rFi quren? i's iﬁ‘ %eer sgeer%tie\ée g)oft om \S/i ew o'f ft he
i nsul ati ng suppovian flgmente & O YUt eS9MEs BIEHSA ew
of the ejectionsspriurgbéafs.t he
With reference to the appended drawings, the terms
vertical, horizontal, front, rear, lower, upper, etc. will be used
(in a non-limiting manner) in order to make it simpler to
understand the description and the claims.
10 The connector 70 illustrated in Figures 1 to 9 essentially
consists of a moulded plastic insulating support 72 and of a
fitted cover 74 which is a metal piece, for example made of cut,
folded and/or stamped sheet metal.
The connector 70 is designed to accommodate a card C,
15 this being a smart card, for example of the MICROSIM type
illustrated in the figures.
The design of the insulating support 72 will now be
described with reference especially to Figures 5 and 6.
The support 72 is a moulded piece having the general
20 shape of a rectangular parallelepiped, which is bounded
vertically by a lower plane face 76 and by an upper plane face
78.
The support 72 is also bounded transversely by two
longitudinal edges 80 and 82, and it is bounded longitudinally
25 by a front transverse edge 84 and by a rear transverse edge
86.
According to a known design, which is described and
illustrated in French Patent Application published under No.
FR-A-2.742.561 for example, the support 72 made of insulating
30 material delimits, in its upper face 78, a housing 88 which has a
shape compiementary to that of the card C and is intended to at
least partly accommodate the latter, the lower face 90 of which
includes conducting pads which, when the card C is in its
] position after it has been inserted into the housing 88, or



connector illustrated in the previous figures, the spring being

illustrated inits free state; 20 - Figure 8 is a viewsi {o?-{s
that in Figure YOPH34HMi ch the connector is illustrated \‘/’\Ff’ﬁgga ?s
cover and wthout a card; - Figuhg 9 is a viewsimlar to that
in Figure-1l, with partlal cut-away of the rear part of the cover;

- Figure 10 is a vi eRositaft arositionhaarei nn Fegotastowitm e choB&ctt Iaedsalgd is

1 lustrated inits copaRhimPH haNcahlE biadllSoliesR o cobbsabies in
1 8 cghiat) the cotfRGbr o HisE

t he connector; s a Vi ew Si
9, correspondl nflgura&)econd enbodl ment V\:hl ch di ffers fromt he

per spect i ve view of the sp g GUERGAIENS Boundeg dRABLATIN, B dir edris
and 13 is equipped; transverse edge BbBgari¢ idDdpen fovdiGvdiaalQ dtath@efrongalrgeof
the detail DI3 housing 88 is bounded transversely by two parallel and
opposed longitudinal edges 98 and 100 which are spacedﬁ:apart
transversely by a distance corresponding approximately to the
width of the card C, so as to guide the latter in a sliding manner
10 during its longitudinal insertion in the direction I, and in both
senses, in the housing 88. By way of a variant (not shown), and
especially when the connector is of the type having six contacts
and no switch for detecting the presence of a card, the position
of the stud 102 may be arranged in the transversely opposite
15 manner. .

Near the rear transverse edge 96, the housing 88 has a
vertical cylindrical stud 102 which extends, near the corner 104
joining the edge 96 to the edge 98, from the plane of the lower
plane face 106 of the housing 88 as far as level with the plane

20 aof the upper plane face 78 of the insulating support 72. The
stud 102 is preferably moulded with the insulating support 72.

The longitudinal edge 100 of the housing 88 has, again
near the rear transverse edge 96, a projecting part 108 of
rectangular outline which, together with the rear transverse

25 edge 96, delimits a slot 110.

The front transverse edge 109 of the projecting part 108
forms a mechanical stop for the end of insertion travel of the
card C in the housing 88 when the rear transverse edge 120 of
the latter comes into longitudinal bearing contact with the stop

30 109, as may be seen especially in Figure 10.

As may be seen in Figure 5, the plane of the upper face
112 of the part 108 is offset vertically downwards with respect
to the plane of the upper face 78 of the insulating support 72.
In this way, a stop 114 is formed in the longitudinal edge 100



in Figure 11; WO 99/ 63474

PCT/ EP9/ 03450 - Figure 14 is a viewsimlar to that in
Figure 11, in which the card is illustrated in its co qx&tl,gmﬁotlon
after havi ng WOSHS3474 inserted into the connector; Fe Figure

15 is a perspective top three-quarter fronf, view

and it consists of a facet having a rearwardly facing vertical
orientation, that is to say facing the rear transverse edge 86 of
the support 72.
The bottom 106 of the housing 88 also has an opening
5 116 for passage of a member 118 for operating a switch (not
shown) for detecting the presence of the card C in the contact
position in the connector 70, the card engaging with the
member 118 via its rear transverse edge (see Figure 8).
The housing 88 has, near the front transverse edge 84, a
10 chamfer 122 facilitating the longitudinal insertion of the card C
into the housing 88.

The longitudinal edge 88 has, near the front transverse
edge 84, a recess 124 which is open longitudinally towards the
front and which is bounded vertically downwards by a horizontal

15 facet 126 which extends approximately in the same plane as
that of the upper face 112 of the projecting part 108, at the rear
of the insulating support 72.

According to a known design, the external longitudinal

edges, or lateral faces, 80 and 82 of the insulating support 72
20 have, in the central part, recesses 81 and 83 for fitting and
fastening the cover 74.

According to one characteristic of the invention, the
connector 70 has elastically deformable means 130 which
permanently stress the card C in order to eject the latter from

25 the housing 88. The resilient means 130 for ejecting the card C
engage with the rear transverse edge 120 of the latter when it
is in the contact position in the connector 70.

In the first embodiment of the invention, the resilient

means 130 consist of a spring in the form of a bent metal wire
30  which is especially illustrated in detail in Figure 7.

The spring 130 has in particular a one-turn coil 132, the

dimensions of which are such that it may be fitted vertically

around the centring and positioning stud 102.



5 of the insulating support of the connector illustrated in Figures

11 to 14, - Figure 16 is a bottomview of the s 5ho/03450.
illustrated i n WO%%634f4 gyre 15; - Figure 17 is a%\?%w Simla
to that in Figure 1, which 10 illustrates 1a third enbodi nent dlfferlng

fromthe two previous n t h n of the gjection sprjng

- Figures 18 and 19 are V|Be%°r5qsﬁgga?°'?ogfirog'é SiPTHY u}i-ps%as a mainghgan 4,
which illustrate theflﬁﬂfy'lmlta)fd AGA0MEHiBY s0at BEaidHtr Strand mtéﬁ@@g' NRNthd N
Figure 17; 15 and 21 are views sim|ar to ose in

Fi gures 15 andpi%'t'\ﬁﬂl "Yh'ngfthreatSB"'t“HemﬁsGF%tt‘?W §Gfsﬁ5b %”beast Feay

connector accordi ng n@réheartidulfteBRosk &R N4 ;Figures 9 and 10,-toF go
26 are views simlar tothoselnylilgures 9 17 1 which ?ﬁustratea
fourth enbodi ments i nthhrgar rgasverse edge 96 of the housmg 88 with its free end

137 accommodated in the slot 110.

The main rear strand 134 is in vertical bearing céntact
with the bottom 106 of the housing 88 so as, by engaging with
the coil 132 which surrounds the stud 102, to define a good

10 seat for the spring 130 in the bottom of the housing 88.

Beyond the coil 132, the spring 130 also has a main
front ejecting strand 136 which is a strand bent approximately
in the form of an S so that its free end portion 138 extends at
rest - i.e. in its free state illustrated in Figure 7 - substantially

15 transversely in order to be capable of engaging with the rear
transverse edge 120 of the card C.

The free end portion 138 is joined to the main part of the
ejecting strand 136 by a bend 140 whose convexity is oriented
longitudinally towards the front of the housing 88, i.e. facing the

20 rear transverse edge 120 of the card C.

The entire ejecting strand 136 extends in an upper
horizontal plane with respect to the lower plane in which the
rear main strand 134 extends, which corresponds to the mid-
plane of the upper half of the thickness of the card C, the latter

25 being stressed vertically by the contacts 92, its upper face 91
being in bearing contact with the facing lower face of the cover
74.
In the position in which it is fitted into the support 72 and
in its state illustrated in Figure 8, i.e. in its prestressed rest
30 state in which it is not stressed by the card C, the free end
partion 138 is fitted so as to be slightly prestressed so as to be
in abutment against the vertical stop facet 114 of the
longitudinal edge 100, this engagement defining a precise and



20 ejection spring is according to a first of the variants in which
the ejection spring is nade as a single piece with the cover;

- Figure 27 is a perspective bottomview of the cover of

connector il | wWex%&¥E4 in Figure 24; - Figures 5%”?%99@%’45%%
views simlar to those in Figures 25 22,0 27, which illustrate a fifth
enbodi nent in which the ejection spring is according to a second of

the variants in wdatstant geomedricpbeestoposipionngf the padtdons! I8 endgpleths ece
with the cover; N 4 r hews simlar to those
I n Figures fzer}do%g,m hieclﬁé%bgg??é? 'éﬁ%%?PEtoﬁt Z%'bodi ment in which the
30 ejection spring i s dbeoaciougttad preshiass isf preferabdy iatniies st renohigbhto

Lhe el et o, SP B SuB B BrthcSnl BokRBIEHRSce ropuling ot cs
one enbodi nent svarframt thef fridteorr of shaicontacts; against the lower face 91 of the
card, so as to ensure that the card is ejected and that it
reaches a position in which the end 138 of the spring is in
bearing contact with the stop 114.
As may be seen especially in Figure 8, the main ejecting
10 strand 136 of the spring 130 extends in a plane lying above the
plane of the upper face 112 of the projecting part 108, so as to
be able to be elastically bent in a direction corresponding to the
strands 134 and 136 coming closer together, by passing above
the projecting part 108 and above the main fitting strand 134
15  when the card C is in the contact position, i.e. when - as may
be seen in Figure 10 - its rear transverse edge 120 is in bearing
contact with the stop edge 109 of the projecting part 108.
As may be seen especially in Figures 9 and 10, the
diameter of the wire of the spring 130, the height of the stop
20 109 and the thickness of the card C are such that the rear
transverse edge 120 of the latter engages simultaneously, via
its upper portion, with the ejecting strand 136 of the spring 130
and, via its lower portion, with the stop 1089.
The thickness of the card C and the depth of the housing
25 88 are also such that, when the card is in position in the
housing 88 and stressed vertically by the contacts 92, its upper
face 91 is more or less flush with the upper face 78 of the
insulating support 72.
The cover 74 will now be described in detail with
30 reference especially to Figures 2 to 4.
The cover 74 essentially consists of an upper plate 142
which has a rectangular general shape and is bounded
transversely by two parallel and opposed longitudinal edges
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6 - Figure 41 is a bottomview of the cover of ”ﬂg'rlls

, : : . : 3450
connector in FiYyapEe4p, - Figure 42 is a view on 5%96)er scal e
of the detail D42 in 41; 5 - {Figures 43 and 44 are views
simlar to those in Figures 41 and 42, which illustrate another

variant of the stop 144;and 146 and whichj furwupladi songitlediapllgdbyi @wWear
Cross section on the ,nsyelse&ydéAasthd ByFd #YnE thhsverse edge 150.

The general dimensions of the upper plate 142 are such

that, as may be seen in Figure 3, it covers virtually the entire
5 upper face of the insulating support 72.

The front transverse edge 150 has a central cut-out 152
having the outline of a circular arc and it is slightly bent/back
upwards in order to form a chamfer which, in association with
the chamfer 122 on the insulating support 72, makes it easier to

10 insert the card C into the housing 88 which is closed vertically
upwards by the internal face 154 of the upper plate 142 of the
cover 74. |

The cover 74 has, near its front edge with the cut-out
152, a row of holes 153 which, in the absence of a card, make

15 it possible, for the purpose of fastening the connector to a
printed-circuit board, to solder the connection ends 95 of the
contact blades 82, these ends lying vertically in line with the
holes 153.

In a known manner and in order to fit and fasten the

20 metal cover 74 onto the insulating support 72, in its fitted
position which is illustrated especially in Figures 2 and 3, the
latter has two vertically bent-over edges 156 and 158 which
extend from the longitudinal edges 144 and 146, along the
vertical faces of the recesses 81 and 83, and which are then

25 bent-over horizontally forming the edges 155 and 157 which
extend into complementary housings under the lower face 76 of
the insulating support 72.

The cover 74 may be fitted onto the insulating support
72 by longitudinally introducing, from the rear forwards, the

30 cover 74 onto the insulating support 72, the bent-over edges
156 and 158 being temporarily moved apart transversely,
against their intrinsic elasticity, because of the shaping, as
chamfers 159 and 161, of the rear ends of the edges 80 and 82
of the insulating support 72.



- Figure 45 is a viewsimlar to that in Figure 1, which 10 illustrates a
sevent h enbodi nent in which the carrier arm and the retaining lip are
| ocat ed beneath the insulating support; - Figur b/33480
perspective tWR%6HEYW of the cover of the connector in Figure 45;

- Figure 47 is a view on a larger scale of;sthe detail D47 15 in Figure
46; - - Figure 48 is a perspective bottomview of the cover
illustrated in Figures 4gcanding7;to one of the mzingehesaderistigssefatiee t wo

perspect i ve vi .em’lagév\ﬂloghtr}el R_a (/E}' 5}'4 ﬁ]%iuc%\@Xetrgf étbl% ﬁggggcitoqrreltéllnﬁoér at ed

in Figure 45, in urés the strate nth ess
of being i nsgheedardhit® it\héscmsnémmoaftmdm has hleeermnnaertepomttol bmein
t he connect or - Figures 51 and 52 are
per spective top an hCPLLs(?ﬁQPB%t byﬁlé't;onnector 70.

5 Depending on the various embodiments of the invention,

and more particularly according to the first embodiment, the
retaining means will be made, by bending, cutting and/or
stamping, as one piece with the cover 74.
The retractable retaining means 160 consist here of a
10 retaining lip, or nose, which is located at the front free end 150’
of a carrier arm 162 which is made as a single piece with the
cover 74,

More particularly, the carrier arm 162 forms part of the

upper plate 142 of the cover 74 and is bounded with respect to
15 the latter by a longitudinal slot 164 which extends rearwards
from the front edge 150 of the upper plate 142.

The retaining lip 160 is also made as one piece at the
front free end of the arm 162 by being bent horizontally under
the latter and by being partially accommodated in the facing

20 recess 124 in the insulating support 72, in the absence of a
card or in the presence of a card in the contact position.

Thus, in its free state illustrated especially in Figures 3
and 4 and in the presence of a card in the contact position, the
retaining lip 160 extends below the plane of the internal face

25 154 of the upper plate 142 so that its rear transverse edge 166
forms a stop facet which extends vertically inside the housing
88.
In the embodiment illustrated in the figures, the edge
166 is a corner face cut at approximately 45° to the longitudinal
30 direction | of insertion of the card C into the housing 88 and
this 45° inclination corresponds to that of the standardised
corner face 168 formed in the front transverse edge 121 of the
MICROSIM card. Thus, the retractable retairing lip 160 thus



views of the insulating support of the connect or accofding to 25 the

sevent h enbodi nen - Figures 53 to 56 are vi ews Sid ?b 34400
those in Fi gureg’°99’5347ﬁ9 to 52, which illustrate an eighth enbodi nent of a
connect or according to the i nvention, ijp which the carrier armand the

retaining-lip extend transversely above the I nsul ating support; 30
- Figures 57 and 58 eanstgutepécmeanshot relansiegsthsf direction andt orientsditinment

of a connector in acgp{h%aggred W {H{}, Egﬁne?tﬁ 7toeachl ngs of the invention, in

which figures the carrier arm ¢ rét ai ni ng lip extend
| ongi tudi nal |y al ong one dtishe bedauss, if the taokdsohsehted hswminogrect

support, the card belngayibl St r%ttg‘gnﬁgnhtphgannot exert its function of retaining
5 the card C in the absence of the corner face, and the card is
therefore ejected as soon as the user releases the insertion

force he has applied to the card.

The carrier arm 162 behaves in the manner of an
elasticaily deformable beam which is capable of bending

10 vertically, from its free rest state, especially upwards, the
' "pivot” pin of the carrier arm 162 consisting of a region 170
being close to the rear base of the carrier arm 162. |

The pivot region 170 may have a fold so as to give the
carrier arm 162 a prestress inclination with respect to the

15 horizontal plane of that part of the cover to which it is joined.

In order to intentionally deform the carrier arm 162
elastically, from its free rest state, it is provided with a gripping
and actuating tab 172 which extends transversely outwards, in
the plane of the carrier arm 162 and above the upper face 78 of

20 the insulating support 72, so as to project transversely beyond
the longitudinal edge 82.

The shape of the actuating tab, and especially its
orientation, are tailored to each application and especially to
the direction in which thé user desires to be able to act on the

25 tab, for example from the front face, from above, from below,
etc.

In the first embodiment, the actuating and gripping tab
172 thus makes it possible to lift, vertically, the carrier arm 162,
and therefore the retractable retaining lip 160, so that it no

30 longer extends vertically inside the housing 88, that is to say it
no longer extends opposite the corner face 168 of the front
transverse edge 121 of the card C when the latter is in position

in the housing 88 in the connector 70.
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7 process of being inserted and in the contact position in these
two figures, respectively; - Figure 59 is a perspective bottom
vi ew of the covewo99/63474wi t h whi ch the connector illustrated i nPE/ERPPBIISE7
and 58 is 5 equipped; _ - Fi gurel760 is a viewon a |arger scale
of the detail D60 I n Figure 59; - Figures 61 and 62 are
perspective bottom and tofhe fronvifeye eid téege ns5d abif nhes wapoiet afmt 182,
connector accordi ng &Richl%xtérbgs n\}enrttpca?lr)tbggilonven‘}h;e latter via the retaining lip
180, constitutes a cam profile - in the form of a chamfer or
inclined face - which engages with the front transverse edge
5 120 of the card C when the latter is inserted longitudinally, from
the front rearwards, into the housing 88 in the connector 70 and
so as to make the retaining lip 160 move aside automatically,
due to the elastic deformation of the carrier arm 162.
The operating mode of the first embodiment of the
10 connector 70 illustrated in Figures 1 to 10 will now be
described.

When a card C is inserted into the connector 70 in the
direction |, therefore starting from the state of the connector 70
illustrated in Figure 3, the front transverse edge 120 of the card

15 C engages with the cam profile 150' in order to move the
retaining lip 160 aside.

After this lip has been moved aside, the insertion
movement of the card C in the housing 88 continues,
rearwards, the retaining lip 160 being in bearing contact with

20 the upper face 91 of the card C throughout the entire insertion
movement of the latter (see Figures 1 and 2).

Towards the end of the insertion travel of the card C, the
front transverse edge 120 of the latter preferably engages with
the bend 140 of the main ejecting strand 136 of the ejection

25 spring 130 in order to cause the spring to bend, tensioning it,
until the front transverse edge 120 of the card C butts against
the vertical facet 109. This maximum insertion of the card is
facilitated by the presence of the cut-out 152 in the front edge
150 of the cover 74.

30 In this position of maximum insertion trave! of the card C
in the housing 88, the card C becomes automatically locked
against the elastic force which is applied to it by the ejection

spring 130.



- Figure 63 is a perspective top view of the connector according to

the ninth enbodi nent, which is illustrated w thout a Ca¢flkp9e/n34s0

- Figure 63A i YAYP&R on a | arger scale of the detail 15 D63Ain Figure
63; - Figures 64 and 65 are vieys simlar to those in Figures
49 and 50, which illustrate a tenth enbodi nent which is an enbodi ment

vari ant of the connector ABEoPHIARRAYG leekingedrgitrs when tBaygdaingng ;lip 260
- Figures 66 and 67"8F&pf‘36§88§&é ¥R Véqer%r%cghﬁeat%\f%eoéard c, tthléelen th

connector according to t gures and
69 are perspective widhe aarrigharm 132 antbm%ushages@pm tip o1f6Q Mléﬂ’btiﬁrﬁéop or

according to the te%tdg;te 166 be‘?ﬁgogfdgg{) se, AN that this drép ¥ p0sEbIbSwhen

di agram showi ng the ¢C
s thecard Cisin abutment in the bottom of the housing 88.

It is the intrinsic elasticity of the optionally prestressed

carrier arm 162 which returns the lip 160 elastically downwférds.

As soon as the user has felt that the card C has come into
abutment in the housing 88, he may release the longitudinal

10 insertion force that he has applied to the front transverse edge
121 of the card C, the latter being subjected to a very slight
return travel until the corner face 168 comes into bearing
contact with the stop edge 166 of the Ilip, this travel
corresponding to the functional clearance existing between

s 15 these two elements when the front transverse edge 120 of the
card C is bearing against the stop 109.

If the user has not pushed the éard C sufficiently far into
the housing 88, it will not be locked and will come back out, at
least partially, due to the action of the spring 130.

20 In order to cause the automatic ejection of the card,
tatally or partially depending on the value of the ejection force
applied to it by the spring 130, the user merely has to retract
the retaining lip 160 with its stop edge 166. For this purpose,
the user acts on the actuating tab 172 in order to lift it until the

25 lip is free.

At this moment, the spring 130 ejects the card C. Given
that the spring is acting permanently on the card C, the ejection
takes place instantly and before the user has had time to
release the force he has applied to lift the tab 172 and

30 therefore the lip 160. For this purpose, it is advantageous and
preferable for the actuating tab not to lie facing the slot for
inserting the card into the connector, that is to say it preferably

lies outside the ejection path of the card C.



a printed-circuit board for nmounting the connector illustrated in
- Figures 71 to 76 are views simlar to those

64 to 69, which illustrate an el eventh enbodi nent of the

30 inventionwwhbgdazds a variant of the tenth enbodi nent i NPURERIH03450

Figure 66 and 67;

i n Figures

hei ght of the connector is reduced and in which the cover does not
contribute to the vertical retention of th® card in the connect or;
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The frictional forces being applied agairPs."?rt/h%P%g{'(fi)3a‘|'§0

the preloading of the ejection spring are preferably such that
the card is slowed down and is not fully ejected out of the
connector 70. It is therefore in a position again corresponding
to that illustrated in Figures 1 and 2, in which the user may
conclude by extracting it longitudinally forwards.

The design according to the invention is particularly
advantageous in that the connector 70 equipped with its means
for automatically ejecting the card has very small dimensions,
these dimensions being identical to that of the same connector
- without ejection means - of the type described and illustrated
in document FR-A-2,742,561, apart from, of course, the
gripping and actuating tab 172 which projects slightly
transversely.

In addition, the same insulating support 72 may be used
to produce connectors with or without ejection means, the
presence of the latter depending on the design of the cover 74
fitted onto the support 72 and on whether or nat an ejection
spring 130 is provided.

The same insulating support 72 with its ejection spring
130 may also be used to produce connectors in which the card-
retaining means are independent of the cover and/or the
support.

In the second embodiment illustrated in Figures 11 to 16,
the ejection spring 130 is slightly modified so as to increase the
bending travel of its strand 136 and the extent to which the
latter is guided during its movements.

As may be especially seen in Figure 12, the straight free
end portion 138 of the strand 136 is extended vertically
downwards by a vertical end 139, the free end 141 of which is
accommodated in an open groove in the form of a circular arc
101 formed in the bottom 106 and centred on the stud 102.

As may be seen in Figure 13, it is the vertical end 139

~engaging with the front bottom 103 of the groove 101 which

t he



8 - Figure 77 is a perspective view on a |larger scal e which
illustrates the connector in Figures 71 and 72 without a car 99/034

- Figures 78 toW@3% 344 views sinilar to those in Figures dpcr% 5?6
which illustrate a twelfth enbodi.nent which js a 5 sinplified varlant
of the el eventh enbodi nent; - Figures 84 and 85 are two
perspective views, sffterarines the rest posidioinnoFitherajsctan astdand, 138, @ the
thirteenth enbodi men nvention in which the cover of the
connector is fitted %RQ%nEQ%f a card bt he contact-carrying insulating support
and is fastened directly 'mme stop 10Refoprthet et off icse tiomoadewaf the card iGs

the contact-carrying, I su rt of. a trathin connector,
the retractabl e 1S %%ed ?ir:écﬂ&tlﬁ r@ﬂﬁﬁ‘@ 8898n1a¢ﬂd the el astic neans
for ejecting 5 the carthéeingr efenhdén@tst yne pairts O siee kehaBgtdrdaddo iy

seventh to the second embodiment, as well as its mode of operation,

are identical to what was described previously.
The embodiment illustrated in Figures 17 to 21, which
differs from the two previous ones essentially by the design of

10 the ejection spring, which is a fitted spring made in the form of

J a compression coil spring, will now be described.

The coil spring 130 is straight and extends longitudinally
in a complementary rectangular housing 180 which is formed in
. the bottom 106 of the housing 88 and is bounded by a front
15 face 182 and by a rear face 184. The spring 130 is fitted
- slightly compressed in the housing 180, with its front
longitudinal ejecting end 138 and its rear longitudinal fitting end
134 in longitudinal bearing contact with the end faces 182 and

184 of the housing 180, respectively.

20 When the card C is being inserted into the connector 70,
the rear transverse edge 120 of the latter engages with the
front end coil 138 of the spring 130 in order to compress the
latter until the edge 120 butts against the stop 109 and the
opposite stop 109'. In so far as the coil spring 130 does not

25 require the presence of a vertical stud 102, used in the
previous embodiments for fitting and centring the wire springs,

3 it is in fact possible to provide a second stop 109' for the end of
insertion travel of the card C (see Figure 20).
The other elements and parts of the connector according

30 to the third embodiment, as well as its mode of operation, are

_ identical to what was described previously with reference to the
first two embodiments.

The fourth embodiment, illustrated in Figures 22 to 27,
differs from the previeus ones by the design of the ejection



enbodi nent illustrated in Figures 45 to 52, that is to say the 15
retaining lip can retract vertically dowwards and is carried at t he
free end of a carrier armof |ongitudinal orientation; -
Figure 86 is godoR¥gsgi Mlar to that in Figure 85 with the pcrEPYOBBOECt OF
illustrated in atop three-quarter rear view, - Figure 87 is a
perspective bottomview of the connector 20 in Figure 86; -

Fi gures -88 and 89 [ si.mlar to those in Fiqu : 7,
with the card int éﬁ8§0@§§%h 6?%3%9‘"4"&%?88? OFag éE%t'cally-dgfsodﬁ%gDS!QQO
and 91 are views sstrip amade ashose pigcdtiv e cover 786 and 87, which

e A e L e R RN
Figures 84 to 91 i st ded thrnowgpraott esktipaliyud bwnwards it despect to the
5 horizontal plane of the plate 142 of the cover 72.

It is separated, before its embedded end 134 is bent, by
a slot which delimits the rear transverse edge 148 after
bending.

Beyond its transverse "embedding" end 134, the strip

10 130 extends transversely inside the housing 88 in the manner
of an elastically deformable beam so that it can bend, under the
action of the card C, longitudinally rearwards.

The strip is bent into an ejection branch 136 which has
an ejection bend 140, the convexity of which faces forwards

15 opposite the edge 120 of the card C, and which extends with a
slight vertical clearance below the internal face 154 of the plate
142,

As may be seen in Figure 25, the insulating support has,

in the bottom 106 of the housing 88, an L-shaped projecting

20 part 190 which is located in the corner near the rear edge 86
and the longitudinal edge 98, the latter being interrupted at
192.

The front vertical face 109 of the transverse branch 194

of the L-shaped part 190 forms the stop for the end of insertion

25 travel of the card C, while the rear free end 196 of the
longitudinal branch 198 engages with the strip 130 in order to
define the longitudinal rest position of the bend 140.

Such a design is advantageous in that it makes it
possible to reduce the number of components of the connector

30 and thus to simplify its assembly.

In addition, the engagement of the branch 136, 140 with
the edge 120 of the card C allows operation without damaging
the edge 120 and without risk of the branch 136 accidentally
escaping above or below the edge 120, since the height of the



- Figures 93 to 100 are views similar to those in Figures 30 84 to 91,

which illustrate the cover according to a fourteenth enbodi 50of

the invention, WRI%R%E sinmlar to the previous one i n_PtCﬁ%P??ﬁe cover

is fitted directly onto the printed-circuit o, board but in which the

cover does not contribute to the vertical retention of the card; and

WD 99/ 63474 branch is approximately equal to the thidREBESEPODABR4EArd C

9 and to the spacing between the bottom 106 and the internal
face 154,

The other elements and parts of the connector according

5 to the fourth embodiment, as well as its mode of operation, are

identical to what has been described above with reference to
the first two embodiments. g

The fifth embodiment, which is illustrated in Figures 28
to 33, differs from the previous one only by a slight difference

10 in the conformation of the resilient ejection strip 130.

The latter in fact extends beyond the rear end 200 of the
vertically bent-over edge. Thus its fastening or connecting end
134 extends longitudinally and is joined to the ejection branch
136 by a bend 202, the concavity of which engages with the

15 rear end face 198, of complementary profile, of the projecting
. part 180 which is no longer L-shaped but which is in the form of
a projecting transverse bar.

The other elements and parts of the connector according

to the fifth embodiment, as well as its mode of operation, are
20 identical to what has been described previously with reference
to the first two embodiments.

The sixth embodiment, illustrated in Figures 34 to 39, is
of the same type as the previous two embodiments, i.e. the
ejection spring 130 is made as a single piece with the cover in

25 the form of a bent strip which in this case has a hairpin-shaped
praofile.

If it is compared with the fourth embodiment, it may be

o seen that the strip 130 extends from its root 134 transversely in
the opposite direction and that its main ejection branch 136 is
- 30 joined to it by a U-shaped bend 204.
The ejection spring 130 thus has a very great elasticity.
The embodiment variant of the retaining lip, which is
illustrated in Figures 40 to 42, differs from its previous
embodiment in that the lip is not bent below the arm 162 but is



- Figure 101 is a viewsimlar to that in Figure 99, which

Illustrates the cover without its ejection spring. In the
description which follows, identical, anal ogous or sim I F}E el grsrgnt S
wi | | be denot &¥0 B363¢He sane reference 5 nunbers. d P34
reference to the appended draw ngs, the terys vertical, horizontal,
front, rear, lower, upper, etc. will be used (in anon-limting

manner) in order tonadéednithesifonphesf aofree endupdﬂrsit amel arfme tBXcwhpéh g and
t he cl ai ns. 10 The connector 70 illustr. n res to 9
essent Lally effast S TGANY iitPiatds mnd MR I8 Bl TREL BRbr sesPetsng
of a fitted ¢othe Mdinbbdh dithe amalsaoitapa pleat 1&6aimylie edegie4 8. cut

fol ded and/ d shee d d
o accommodate a chrd Gt ote: empadimentoATN LA SN IBEIRHIeS G- no

M CROSIM type 5 44 and 44A, the stop lip 160 is formed directly in the carrier
arm 162 near its free end 150' in the form of an approximately
hemispherical dish or plunged recess with a sharp stop edge
166 inclined at 45° and oriented rearwards.

The seventh embodiment of the connector, illustrated in

10 Figures 45 to 52, will now be described.

In this embodiment, the resilient means for ejecting the
card are, for example, identical to those of the first
embodiment, but the arrangement of the retaining lip and of the
arm which carries it is different from that described with

15 reference to the previous embodiments.

The carrier arm extends in this case longitudinally below
the card C.

For this purpose, the edge 157 of the cover 74, which
extends horizontally below the lower face of the insulating

20 support 72, has a forward extension 206 which is wider and is
extended longitudinally by the carrier arm 182 which, in its free
rest state, extends beyond the extension 206, being inclined
vertically upwards.

The lower face of the support 72 has a correspoending

25 recess 208 which is located near the longitudinal edge 82 and
the front transverse edge 84 and which is in the form of an
inclined face in order to accommodate the carrier arm 162 and
allow the upwardly inclined part of the carrier arm 162 to be
accommodated. This configuration provides enough heightwise

30 space - the space bounded by the plane of the printed-circuit
board on which the connector is mounted - to allow elastic
bending of the latter vertically downwards when a force in this
direction is applied to the actuating tab 172. At rest, the arm



illustrated in the figures. " The design of the insulating
support 72 will now be described with reference especi glch)tphdalegur es
5 and 6. WO 99/634%he support 72 is a noul ded pi ece having the general
20 shape of a rectangul ar parallel epi ped, which is bounded

vertically by a Iowe{ﬁfl ane face 76 and by an upper plane face 78.
The support 72 is al rafadiphthangasrstelhe nclined face 208 dngPEdaTi fdl thedges

80 and 82, and it isregqg%zg%}&g}gqhgqu pg@ltx bezgcc:l?r)ét@iyf Htedransverse edge

84 and by a rear transv ccording to a known
design, which is describedtendecess 208 isstexterded foFwerdh Patznhole 210
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a housi ng 88 whi ch hasgitudinal edge 98. This hole allows passage of the lip 160
which is made in the form of a 180° fold-back at the front end of
the carrier arm 162. The lip 160 thus extends above the Sarrier
arm 162 and through the hole 210 so that its stop edge 166
extends inside the housing 88 opposite the corner face 168 of

10 the card C when the latter is in the contact position (see Figure
50).

When the card C is being inserted, its rear transverse
edge 120 engages with the edge 150' of the 180° fold-back of
the arm 162 in order to cause the latter to bend downwards and

15 to cause the lip 160 to retract into the hole 210. The insertion

X continues, during which the lip bears against the lower face 90
of the card C until the card butts against the stop 109. As soon
as this position is reached, the lip is automatically returned to
its locking position, illustrated especially in Figure 50.

20 For the purpose of automatically ejecting the card C, the
user merely has to act on the actuating tab by pressing
vertically downwards on the latter against the elasticity of the
carrier arm 162.

in the eighth embodiment, illustrated in Figures 53 to 56,

25 the carrier arm 162 extends transversely in the plane of the
upper plate 142 of the cover 74 and near its front transverse
edge 150,

2 The insulating support 72 and the ejection means 130
are identical to those described and illustrated with reference to

30 the first embodiment,

The siot 164, in this case having a transverse
orientation, which delimits the carrier arm 162, also delimits the
retaining lip 160, together with its inclined stop edge 166, which

extends longitudinally rearwards and is inclined downwards so



shape conpl enentary to that of the card C and is intended to at

partly accommodate the latter, the |ower face 90 of which I ncl ud
conducti ng pads which, when the card Cis inits position after

has been i nsergshidsso t he housing 88, or WO 99/ 63474 PCT/EPS9/03450
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10 cont act

contact bl ades 94 tfatt lits doweactface 70505 emonstitutesi ther ecaBh-forming ramp

th

10

20

25

30

intended to engage with the rear transverse edge 120 of the
card C so as to retract the lip vertically upwards.

In its free rest state, the carrier arm 162 is coplanar with
the plate 142 and the lip 160 extends vertically inside the
housing 88 by virtue of the recess 124, it being possible for the
same insulating support 72 to be used for the first and eighth
embodiments.

In order to cause the lip 160 to move aside, all that is
required is to "lift" the lip 160 by acting on the actuating tab
172 which in this case extends the carrier arm 162 so as to
project transversely outwards.

In the ninth embodiment, illustrated in Figures 57 to 62,
the carrier arm 162 extends longitudinailly forwards along the
vertically oriented longitudinal edge 82 of the insulating support
72. For this purpose, the carrier arm 162 is made as a single
piece with the cover 74 and extends beyond the front end edge
210 of the edge 158 of the cover 74.

The retaining lip 160 of the carrier arm is a V-shaped
fold, the point of the V being oriented transversely towards the
inside of the connector 70.

in order for the lip 160 to be able to extend inside the
housing 88, the insulating support 72 has a lateral V-shaped
recess 214 which also emerges through the bottom 106 of the
housing 88. The rear arm of the V-fold constitutes the stop
edge 166 of the lip, while the front arm 150' constitutes the cam
for retracting the lip 160 with which the corresponding rear
corner of the card C engages during insertion of the latter.

The tenth embodiment, illustrated in Figures 64 to 70,
will now be described by comparing it especially with the
seventh embodiment described previously, of which it forms a
variant.

in order to simplify the construction of the retaining lip
160 carried by the arm 162, and especially to avoid making it

| east
es
it

bel onging to the



The housing 88 is bounded longitudinally by a rear 5 transverse edge 96

and is open longitudinally at the front. The housi ng )Sgréhggm ded
transversely BYO¥®8478arallel and opposed | ongi t udi nal " @dges 98 and
100 which are spaced apart transverseby by a distance corresponding
approximately to the width of the card C, so as to guide the latter

in a sliding manner wifild alut80ly fold-blaskgiabosienhe i esaér of dhei mrtthel &.r doei on

shown), and es SR, ihaxtEnd® cRhRBue Mol R ot ESIR o U,

contacts and neoswectdr from dibéefcée nend hd thieesemce8dfarad dareckiends in
position of the_stud 102 nmay be arranged in the transversely opposite
15 manner. the RREE tpil@r‘éle%ﬁ ar‘?‘g&br%’bqgﬁg‘gp%?&?hé'q}oﬁ?'ﬁ‘gqgg has
a vertical gyl iaetiiaead tabudhitB2itebif cdxtenternesnsvigatiyt Batward®ein 104

joining the edge 96 to the edge 98, fromthe plane of the | ower
same plane.

This design therefore facilitates the construction of the
retaining lip and it also makes it possible to produce the free
front end edge 150' of the carrier arm 162 with a cam profile -

10 in the form of a chamfer or of an inclined face - which engages
with the front transverse edge 120 of the card C when the latter
is inserted longitudinally, rearwards, into the housing 88 in the
connector 70, so as to cause the retaining lip 160 to
automatically move aside due to the elastic deformation of the

15 carrier arm 162. ' _

In order to allow the rear transverse edge 166 of the
retaining lip to engage with the corner face of the card, a cut-
out 210 is formed in the insulating support 72, the total width of
the insulating support being slightly increased if it is compared

20 with that of the connector according to the seventh
embodiment.

As in the case of the connector illustrated in Figures 25
to 29 of document FR-A-2,747,847, which is a connector built
into a casing of the "PCMCIA" type - so as to reduce the overall

25 height of the connector lying above the printed-circuit board -
the lower face 76 of the insulating support 72 has projecting
_ blocks 220 which are accommodated in complementary cut-outs
222 formed in the printed-circuit board 224.
The shape of the cut-outs depends especially on
30 whether or not there is a switch in the connector 70.

In the eleventh embodiment, illustrated in Figures 71 to
77, and so as tc reduce the height of the upper part of the
connector which extends above the printed-circuit board which

_ carries it, the upper wall of the cover 74 does not extend above



pl ane face 106 of the housing 88 as far as level with the plane 20 of the

upper plane face 78 of the ‘insulating support 72. The stud 102" is
preferably noul ded with the insulating support 72. The

| ongi t udi nal ed@pREiH@ of the housing 88 has, again neaPCT/RE0343p

transverse edge 96, a projecting part 108 of rectangul ar outline

whi ch, together with the rear transverse Y5 edge 96, delimts a slot 110.

The front transvergfe Qﬁge vlﬁ@noﬁhet Nt ¢ﬁtth@9c@ﬁfatct1;5&ltlon Ty mﬁ;p@r
mechani cal stop for a:l §fr2 i nsertion travel of card In the
le

housi ng 88 when t h¥ t'?atH%é'Pgé'céﬂg%t Hegeaf end pa{th%zqi Athieh %ﬁﬁgsl nt o

| ongi tudi nal beari ﬁ@rr‘i@ﬁ%aﬂﬁi abolB 4 %rﬁbﬁpoﬁﬂqe }88r past laswmeehé@ﬁnﬁ
especially in Figure : g/(ue seen in Figure 5 e pl ane

of the upper face In Wh"l"lﬁh%ﬁl%ﬁéﬂfbépf'nﬂok s if%ated- vertical Iy downwards
with respect 5 to therpsaRarobaithgosrpetnd gnste 314F ofhd ReVEAZ41Gs

support 72.
bounded by a rectangular cut-out 228, the outline of which is
complementary to that of the card C.
The lateral edges 155-158 of the cover 74, which are
folded over in order to fasten it to the insulating support 72, are
10 also reduced in length and longitudinally offset rearwards.
As may be seen especially in Figure 75, the upper face
78 of the insulating support 72 has recesses 230 which
accommodate the corresponding lateral parts of the upper plate
142 of the cover, so as to reduce the overall height of the
15 connector. Thus, the upper face 81 of the card C, in pasition in
the housing 88, is flush with the upper face of the plate 142
which itself is approximately coplanar with the upper face 78 of
the insulating support 72.
Such a connector is particularly suitable, because of its
20 reduced thickness, for it to be incorporated into a casing, one
upper face or wall of which extends above and in contact with
the upper face 78 of the connector in order to "close" the
housing 88 at the top and thus to keep the card C vertically in
position in the housing 88. An example of such an application
25 is, for example, a PCMCIA casing of the type described and
illustrated in document FR-A-2.747.847.
in order to guarantee that the retaining lip is precisely
positioned and that the carrier arm 162 is able to bend
elastically, the extension 206 has two holes 232 which
30 accommodate studs 234 that are formed opposite them on the
lower face of the insulating support and are hot crimped in
order to ensure good mechanical retention of the extension 206

on the insulating support 72. By way of a variant, only a single



In this way, a stop 114 is forned in the Iongi"tUdi nal edge 100 WO

99/ 63474 PCT/ EP99/ 03408 9/03450
and it consists Y3 4cet havi ng a rearwardly facing vertlcaP
orientation, that is to say facing the rear 4gr ansver se edge 86 of t he
support 72 The _bottom 106 of the housing 88 al so has an

openi ng hole 232, with an associated crimping stud 234, may be
provided.

In the twelfth embodiment, illustrated in Figures 78 to
83, for the purpose of producing a simplified connector having a

5 very small total thickness, the carrier arm 162 of the fower
retaining lip 160, the design of which is identical to that
described and illustrated with reference to the two pre’i)ious
embodiments, is an independent piece fitted under the lower
face of the insulating support 72 to which it is fastened by studs

10 234, as in the case of the previous embodiment.

The upper face 78 of the insulating support 72 is
particularly simple, and the cavity 180 which accommodates the
ejection coil spring 130 has a crimped rim 236 which
temporarily retains the spring until the connector has been

15 incorporated into a casing, the upper wall of which closes the

i
Rl

housing 88, as for example in the case of the connector
o illustrated in Figures 12 to 19 of document FR-A-2.747.847
whose various embodiments of a connector incorporated into a
PCMCIA casing have a retaining lip which is retractable
20 vertically downwards and which extends below the front part of
the insulating support.
The embodiment illustrated in Figures 84 to 92 will now
be described.
This thirteenth embodiment allows the implementation of
25 the inventive concept according to the invention in combination
with the teachings of French Patent Application No. 97/16565
which describes and illustrates an ultrathin connector whose
plate-shaped insulating support 72 (see Figures 87 and 89) is
soldered to a printed-circuit board 224 (Figure 92) by means of
30 the free connection ends 95 of the contact blades 92.
In such a design of a connector, the card C is not strictly
speaking accommodated in a housing formed in the upper face
of the insulating support, but the housing which does

~ accommodate it and which guides it in the contact position



5 116 for passage of a nenber 118 for operating a switch (not shown)
for detecting the presence of the card Cin the contact position in

t he connector 70, the card engaging with the menber 11 8 via its rear
transverse edg 4e53e4Fi gure 8). The housi ng 88 hSS/ER®BHSE he
front transverse edge 84, a 10 chanfer 122 faci litating the Iongitudi nal
I nsertion of the card C I nt o the housi ng

| ongi t udi nal edge %@"H%Sm‘an@ér”'?%%gfﬂﬂﬁm@r'én@\?éiles@ an eqéﬂﬁféegﬁ manpetess

124 which is open inoaglélamémlfltkd QWR@StHNmsulating 's¥ploorfid which is
bounded vertically downward a horizontal 15 acet 126 whi ch extends

approxi mately in the sarl B]earﬁé”fﬁe”th embpdimant; ot thppeventiea. 1t dsothe he

projecting part 1 ffleqaboldie 7uedhich haé)fthé@wwlrﬁéang ér‘r’cﬂ)R%t hégésing
According to a known design, the external |ongitudinal es, or

| ateral faces, B0 WhicBacepmmedatesuthe FaLd sihspepyeralso havmg e carrier
arm 162 of the retaining lip as well as the means for fastening

and/or guiding the spring 130.

More specifically, the cover 74 is in this case a plastic

moulded piece consisting essentially of an upper plate 142 and
10 of two lateral, vertical and longitudinal walls 156 and 158 and
of a transverse rear end wall 159.

In order to fasten the cover 74 to the printed-circuit
board 224, the lower face of the walls 156, 158 and 159 has
feet 238, in this case three in number, the free ends 240 of

15 which are accommodated in holes 242 in the printed-circuit
board 224 from below which they project vertically in order to
allow an operation of hot-crimping the positioning and fastening
feet or studs of the cover in a precise defined position with
respect to the insulating support 172 which itself is fastened to

20 the printed-circuit board 224.

As may be seen especially in Figure 91, the housing 88
which accommodates the card C is formed in the lower internal
face of the upper plate 142 of the cover 74. More specifically,
the card C is guided longitudinally in the cover by two rails or

25 slideways formed in the internal longitudinal edges 98 and 100
of the housing 88,

Likewise, the rear part of the card housing 88 formed in
the cover 74 has the stud 102 for centring the ejection spring
130 which in this case is a wire spring similar to that described

jo0  with reference to the first embodiment.

The carrier arm 162 is made as one plastic moulding
with the cover 74 and it extends laterally along the upper plate
142, from which it is separated by a longitudinal slot 164 so as
to be able to bend elastically about the region 170 forming a



20 have, in the central part, recesses 81 and 83 for fitting and Con
fastening the cover 74. According to one characteristic of the
i nvention, the wo9%6¥dhnector 70 has el astically defornabl e REEAPINGHMWhi ch
perrranently stress the card Cin order to ejgct the latter from 25 the
housi ng 88. The resilient nmeans 130 for e ec ing the card C engage

with the rear transvEvse peuﬂ,ges;ié).ﬂabfl ddvmWatdswmmeé‘spéct to itsir8st 8tdteein
st . enbodi nent

t
ot he i hventi on.  tAKPEECRAPERREE Wotizantaly 2a inomtieh Tor ralRipiTag e HG ne
formof a bent met alfownee b@Qnoumn@ as iRSheat dtdey drnld HstdmtsedpbBsABtRlel 1N

Figure 7. The 13 as in particular a one-turn coil 132,
thg di mensi ons G "&hi %8 @2h“’t%eﬁarpt relnepdattet tisdin dhe cqntact

around the centrisg rft%iti@ﬁ?lofrldﬁﬁd%ﬁkesiﬁéjsmzbefore the card C is inserted into
the housing 88. _

As may be especially seen in Figure 91, the lip 1/.60 is
formed as an additional thickness below the plane of the lower
face of the carrier arm 162, being also transversely offset

10 inwards. Consequently, and so as to allow it to retract vertically
downwards when the card C is being inserted, or for the
purpose of causing the latter to be automatically ejected, the
printed-circuit board 224 has a cut-out 244 which is located in
line with the lip 160 and allows the latter to retract downwards.

- 15 With regard to the fourteenth embodiment, illustrated in
Figures 83 to 101, if it is compared with the previous one an
analogy may be drawn with the embodiment illustrated in
Figures 71 to 77. _
In fact, here too, the upper plate 242 of the cover 74 is
20 almost completely omitted and the upper face 91 of the card C
is flush with the upper face 78 of the insulating support 72.
The return spring 130 is a coil spring which is held in
place in the cover 74 by a longitudinal finger 250.
The above description has mentioned various designs,
25 on the one hand of the resilient ejection means and, on the
other hand of the retractable retaining means, according to
several examples of combinations. Of course, there are many
o other possible ways of combining these various designs (not

illustrated) without departing from the scope of the invention.



WD 99/ 63474 PCT/ EP99/ 03450
12 Beyond the coil 132, the spring 130 has a nmain rear
fitting strand 134 which is a straight strand intended, in the
position in wwadweséve spring 130 has been fitted and as may PCT/EP%(3430¢e
particularly be seen in Figures 9 and 10, 0 extend al ong 5 the rear

transverse edge 96 of the housing 88 with its free end 137
accomodated in the slot 110. T AMS rear strand 134 is in
vertical bearing contact with the bottom 106 of the housing 88 so as,

by engaging with
1. Electrical connector (70), for the connection of a

contact-type smart card (C), comprising a suppaort (72) made of

5 insulating material which has a housing (88), open in its upper
face (78), bounded laterally by two edges (98, 100) parallel to
the direction (l) of insertion of the card into the connector (70)
and which at least partly accommodates the card (C) having, on
its lower main face (90), conducting pads which engage with

10 the contact ends (92) of electrical contact elements (94), these
contact elements being arranged in the bottom (106) of the
housing (88) in the insulating support (72), when the card (C) is
in its contact position, and of the type comprising a fitted cover
(74), the upper wall (142) of which extends at least partly above

15 the insulating support (72) of the connector (70),

characterised in that the rear transverse edge (120) of
the card (C} is permanently'stressed by a spring (130) for
ejecting the card from the connector (70),

and in that the cover (74) has a retractable device (160,

20 1686) for retaining the card (C) in the position it is in after being
inserted into the connectar (70).

2. Connector (70) according to the preceding claim,
characterised in that the retractable device (160, 162, 1686) is
made as one piece with the cover (74).

25 3. Connector (70) according to the preceding claim,
characterised in that the retractable retaining device has a
retaining lip (160) which is carried by an elastically deformable
arm (162) of the cover (74), a stop edge (166) of which
normally extends opposite the front transverse edge (168) of

30 the card, and which can be moved, by elastic deformation of
the arm (162) which carries it, to a retracted position in which
the card (C) can be ejected longitudinally, at least partially, by
the ejection spring (130).

A



the coil 132 which surrounds the stud 102, to define a good 10 seat for

the spring 130 in the bottom of the housing 88. Be ondg/th% coi l
132, the springW®3%64f4<0 has a main front ejecting strarfd %8 chis
a strand bent approximately in the formpof an S so that its free end
portion 138 extends at rest - i.e. inits free state illustrated in

Figure 7 - substantially 415Conagstar &0y secordies to the @gpabﬁ'@gofdaim.
[ ith th : NSV . :
engagi ng wi e ! SHaracteridd@nRv ehae tﬁgg%}ﬁ%pgrft e 68pd dge $188); s,

The free end portion 1 Is joined to t ' _ :
strand 136 by a bend:ampleshestargoteethaly o8 the epedtbn (168)ongfi tthei fadbmty

edge 120 of the cardtheversdde BPug cBry @5 bt whiet [ Eieh48 oxt enas

in an upper hori zont &l. Gloanectdrt {70pspecdrding t fve thewpirepbaing idlalhj ch
the rear nain chhraarra]%telr?sllece)l(rtl ‘?QQPthéME:'a?é‘ (&?rrgaessjpaotngr?e to t%%ecmndérs of

its front transverse edge, a corner face (168) which consfitutes

a means of polarizing the position of the card (C) in the

connector (70) and in that the stop edge (166) of the retaining
10 lip (160) extends opposite the corner face (168) of the card.

6. Connector (70) according to the preceding claim,
characterised in that, when the card (C) is being inserted into
the connector (70), the retaining lip (160) is automatically
moved aside by the action of the rear transverse edge of the

15 card (C) which engages with one edge of the cam-forming lip
(160) in order to cause the elastic deformation of the arm (162},
the lip (160) bearing against a facing portion of the card (C)
during the insertion or ejection travel by the card (C).
7. Connector (70) according to any one of the preceding
20 claims, characterised in that the arm (162) carrying the
retaining lip (160) extends parallel to the direction (I) of
insertion of the card (C).

8. Connector (70) according to any one of Claims 1 to 5,

characterised in that the arm (162) carrying the retaining lip
25 (160) extends perpendicular to the direction (I) of insertion of
the card.

9. Connector (70) according to any one of the preceding
claims, characterised in that the cover (74) is made in the form
of a plate (142) which has at ieast one slot (164) or cut-out,

30 parallel to one (146, 150) of its edges (144, 146, 148, 150),
which delimits the arm (162) carrying the retaining lip (160).

10. Connector (70) according to Claim 9, characterised

in that the arm (162) carrying the retaining lip (160) extends in

* C L M S *



pl ane of the upper half of the thickness of the card C, the latter 25
being stressed vertically by the contacts 92, its upper face 91 bei ng
in bearing contact with the facing | ower face of the cover 4.

In the positi ¥OPM3Mich it is fitted into the support 72 arT&T"EPZWO:’fSH its

state illustrated in Figure 8, i.e. in its,qorestressed rest 30 state in
which it. is not stressed by the card C, the free grtion 138 S
fitted so as to belR¢RjARE\P p?@s‘ﬂ‘?%%rs@’@” 614%) Pf)tB% cover dr% ARRAFElet

agai nst the verti *Fé’émgt&@rtlofna@ﬁihé&ﬂpeﬁﬁaéé@f the ind @aGhGUSH A rt §5ES 100
this engagement defini ng péggkggtoa}ncbo) according to Claim 9 taken in
combination with Claim 7, characterised in that the arm (162)

5 carrying the retaining lip (160) extends in a plane perpendicular
to the plane (142) of an upper wall of the cover (74), opposite
one of the external lateral faces (82) of the insulating support
(72).

12. Connector (70) according to Claim 9 taken in

10 combination with Claim 7, characterised in that the arm (162)
carrying the retaining lip (160) extends in a plane parallel to the
plane of an upper wall (142) of the cover (74), opposite a facing
portion (208) of the lower face (76) of the insulating support
(72).

15 13. Connector (70) according to any one of the
preceding claims, characterised in that the arm (162) carrying
the retaining lip (160) has a tab (172) for initiating its elastic
deformation in order to retract the retaining tip (160).

14. Connector (70) according to any one of the

20 preceding claims, characterised in that the ejection spring (130)
extends inside a housing (88) at least partly formed in the
upper face (78) of the insulating support (72) and/or of the
cover (74).

15. Connector (70) according to the preceding claim,

25 characterised in that the spring (130) is a fitted element carried
by the insulating support {(72) and/or the cover (74).

16. Connector (70) according to Claim 14, characterised
in that the spring (130) is an elastically deformable strip made
as one piece with the cover (74).

30 17. Connector (70) according to any one of the
preceding claims, characterised in that the cover (74) is a piece
made of cut and folded sheet metal.

A g
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13 const anf, gﬁ&gﬁtri cal rest position of the portion 138carphombashhe
bend 140 in the BouS) ng 88 in the support 72. The amount of

prestress is preferably at |east enough to 34 overconme the frictional
forces, and especially thage (ﬁ,ﬂg j f ; fLLCtd f o acts
agai nst the | ower face 91q§fdfr e étbpgz:%fg,cegga'ggettoogléﬁsdurfé; O?h%%ah@ﬁe?gtgrd
is ejected and that 18, charaaqteriséésinathmisthe movien (i#)cis ahplastit h3duldedt he
spring is in b EEQQ contact with the stop 114. As may be
seen especially in Figure 8 the main ejecting 10 strand 136 of the
spring 130 extends in a pHhéne QonnegtaboyZO)t heccordingl &me aofy t beeupgferthkace

112 of the proj ecsti npare%%mngl(%?dimss? c%sarggterised in that the cover (74) is fitted
directly onto the insulating support (72).

20. Connector (70) according to any one of Claims 1 to
19, characterised in that the cover (74) is fitted onto a printed-
circuit board (224) which carries the insulating support (72).

10
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be able to be elastically bent in a direction corresponding to the

strands 134 and 136 coming closer together, by passing above t he
projecting part wiff,3p¢d above the main fitting strand 134 15 when the card
Cis in the contact position, i.e. when - as nmay be seen HQT/EPogesusy 10
- its rear transverse edge 120 is in bearing contact with the stop
edge 109 of the projecting part 108. 1/5 As may be seen especially
in Figures 9 and 10, the di aneter of the wire of the spring 130, the
hei ght of the stop 20 109 and the thickness of the card C are such that
the rear transverse edge 120 of the latter eggages sinmultaneously, via
its upper portion, with the ejecting strand 136 & the spring 130 and,
via its |ower portion, with the stop 109. Theghi ckness of the
card C and the depth of the housing 25 88 are a
card is in position in the z? housi ng 88 and sty=
contacts 92, its upper

i
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face 91 is nore or less flush with the upper face 78 of the I nsul ati ng
support 72. wooueaqra 1he cover 74 will now be described i npci@imihzayd t h
30 reference especially to Figures 2 to 4. The cover 74
essentially consists of an upper plate 142 whi ch has a rectangul ar
general shape and is bounded transvers&YHPD by two parallel and opposed
| ongi t udi nal edges WO 99/ 63474

PCT/ EP99/ 03450

142




144 and 146 and which is bounded longitudinally by a rear transverse
edge 148 and by a front transverse edge 150. The general
di rensi ons of the upper plate 142 are such that, as may be seen in
Figure 3, it weuesavirtually the entire 5 upper face of PERERWNHEGLt i ng
support 72. ) The front transverse edge 150 has a central cut-out
152 havi ng the outline of a ci rculgilr, c and it is slightly bent back
upwards  in order to forma chanfer which, in association with t he
chanfer 122 on the insulating support 72, nmakes it easier to 10 insert
the card Cinto the housing 88 which is closed vertically up\e@jrds by
the internal face 154 of the upper plate 142 of the cover 74«
The cover 74 has, near its front edge with the cut-out 152, gHlow of
hol es 153 which, in the absence of a card, nmake 15 it possible, E_: t he
pur pose of fastening the connector to a
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printed-circuit board, to solder the cohpectibn_ends 95 of the
contact bl ades %,wmg‘ﬁe ends lying vertically inline with tﬂ&mmsmsﬁohoges

153. I'R @ known manner and in order to fit and fasten the.

nmetal cover 74 onto the insulating support/é% inits fitted position
which is il lustrated especially in Figure% and 3, the | atter has:
two vertically bent-over edges 156 and 158 which extend fromthe

| ongi tudi nal edges 144 and 146, al ong the vertical faces of the
recesses 81 and 83, and which are then 25 bent-over horizontally form ng
t he edges 155 and 157 which extend into conplenmentary housi ngs under
the I ower face 76 of the insulating support 72. The cover
74 may be fitted onto the ingulating support 72 by longitudinally

i ntroducing, fromthe rear f&™wards, the 30 cover 74 onto the insulating
support 72, the bent-over edge

146
148




156 and 158 being tenporarily noved aipart transver sel Y, agai nst their

intrinsic elastjcit because of the shaping, as chanf '%159

161, of the reawoegﬁ%i‘”‘bf t he edges 80 and 82 of the inglfj a 'r{ogﬁglp
support 72. WO 99/ 63474

PCT/ EP99/ 03450 95/59 15 Accor di ng
to one of the main characteristics of the I nvention, the cover 74

i ncl udes retractabl e neans for retai WY O




the card Cin its position after it has been inserted into the

housi ng 88 of the connector 70. 5 Dependi ng on the vari

enbodi ments of MePM63¥tnt i on, and nore particularly accc}fcéjﬁ%ga?%sot he
first enmbodi nent, the retaining neans will be made, by bendi ng,
cutting and/ or stanpi ng, as one pi ec&4h the cover 74.

The retractabl e retai ning neans 160 consist here of a 10 retaining lip,
or nose, which is located at the front free end 150 of a carrier arm
162 which is nade as a single piece with the cover 74.

More particularly, the carrier arm 162 forns part of the upper plate
142 of the cover 74 and is bounded with respect to 15 the latter by a

| ongi tudi nal slot 164 which extends rearwards fromthe front edge 150
of the upper plate 142. The retaining lip 160 is al so nade as

one piece at the

132

FIG.7

140

138§



front free end of the arm 162 by being bent horizontally under t he

| atter and by being partially accomobdated in the facing 20 4 in
t he ‘i nsul ati ng 6847472, in the absence of a card or iﬁéﬁﬁégé? éence
of a card in the contact position. Thus, in its free state
illustrated especially in Figures 3 ampd/g4gand in the presence of a
card in the contact position, the retaining lip 160 extends bel ow t he
pl ane of the internal face 25 154 of the upper plate 142 so that its rear
transverse edge 166 forms a stop facet which extends vertically inside
t he housi ng 88. In the enbodiment illustrated in the
figures, the edge 166 is a corner face cut at approximately 45[err] to
the longitudinal 30 direction | of insertion of the card Cinto the
housi ng 88 and this 45[err] inclination corresponds to that of the

st andar di sed corner face 168 forned in the front transverse edge 121
of the

t/-..




M CRCSI M card. Thus, the retractable retaining lip 160 thus WO

99/ 63474 PCT/ EP99/ 0345?

16 const i t WOS¥6¥ heans of polarising the direction and JF9GTEAT AL 8N
of the card in the connector 70. This is because, if the card
Is inserted in apg~{jncorrect poosd' tion 8yl retaining |lip cannot exert
its function of ai ni ng 5 the gard Cin the absence of the corner
face, and the car(%- S t herefdrg' ej ected as soon as the user rel eases
the insertion S




force he has applied to the card. The carrier arm 162 behaves

in the manner of, A, e€lastically deformable beam which i spepppRlosus®f
bending 10 verti caﬁ y, from its free rest state, especially upwards, the

"pivot" pin of the carrier arm 162 consisting of a region 170 bei ng
close to the rear base of the carrier armglpgg The pivot region
170 'may have a fold so as to give the carrier arm 162 a @y estr@ss
inclination with respect to the 15 horizontal plane of ©hatlpart @f the
cover to which it is joined. In order to intentilonally deform
the carrier arm 162 el astically, fromitsfreeregt | S
provided with a gripping and actuating tab 172 whiC

transversely outwards, in the plane of the carrier
t he upper face 78 of 0 theL nsulating support 72, &o
transversely beyond $ t he 80 di nal edge 82.4,




The shape of the actuating tab, and especially its "~ orientation, are

tailored to each application and especially to the direcyi ' i ch
the user desi requgggﬁ‘g‘abl e to act on the 25 tab, for exanpllge&l%}’g%aﬁguwe
front face, from above, from bel ow, et c. In the first
enbodi ment-, the actuating and gripping tapg,/5g9 172 thus nmakes it possible
to lift, vertically, the carrier arm 162, and th&refore the

retractable retaining |ip 160, so that it no 30
inside the housing 88, that is to say it
the corner face 168 of the front
when the latter is in position

onger extends vertically
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17 The front free end edge 150" of the carrier arnmdfgs

whi ch ext ends v&ﬂ%’@ﬁ‘f’fy bel ow the latter via the retaining In]:p 99,034i%0,
constitutes a camprofile - in the formof a chanfer or inclined face
- which engages with the front transversejeddd 5 120 of the card C when
the-latter is inserted longitudinally, from the front rearwards, into
t he housing 88 in the connector 70 and so as to make the retaining lip
160 nove aside automatically, due to the elastic deformation of the
carrier arm 162. The operating node of the first enbodi nent of

t he




10 connector 70 illustrated in Figures 1 to 10 will now be

descri bed. When a card Cis inserted into the con I n

t he di r ectW@RB474 herefore starting fromthe state of tggﬁgg{?ﬁé‘%{’or 70
illustrated in Figure 3, the front transverse edge 120 of the card 15 C
engages wi-th the cam profile 150' in ordegr/5® nove the retaining lip
160 asi de. After this |ip has been noved aside, the insertion
novenent of the card Cin the housinhg 88 conti nues, rearwards, the
retaining lip 1600¢ing in geari tact with 20 the upper face 91 of
the card C througidyit the -I{st;m novenent of the latter (see
Figures 1 and 2). Z3 XL end of the insertion travel of the
card C, the nt trans X) of the latter preferably engages
With the berl]40 of t e}




25 spring 130 in order to céuse the'spring to bend, tensioning it,
until the front égﬂéﬁﬁrse edge 120 of the card C butts agai ngcy/epeygidoe

vertical facet 1 I's maxi numinsertion of the card is facilitated
by the presence of the cut-out 152 in the front edge 150 of the cover
74. 30 - In this position of maxi mubBifsBrtion travel of the card C
I n the housing 88, the card C becones autonmatically | ocked agai nst the

el astic force which is applied to it by the ejection o spring 130.
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18 This automatic | ocking occurs when the retaini i

"drops" opposit &ANEHrner face 168 of the card C, the Iengt'ﬂ&’éﬂ“)&og‘g& t he
carrier arm 162 and the shape of the lip 160 with its stop edge 166
bei ng, of .course, such that this drop is pgsgklg e when 5 the card Cis in
abutnment in the bottom of the housing 88. It is the intrinsic
el asticity of the optionally prestressed carrier arm 162 which
returns the lip 160 elastically downwards. As soon as the user has
felt that the card C has cone into abutnment in the housing 88, he may
rel ease the |ongitudinal 10 insertion force that he has applied to the
front transverse edge 121 of the card C, the latter being subjected
to a very slight return travel until the corner ce 168 comes into
beari ng contact with the stop edge 166w0f the Iip} this travel




corresponding to the functional clearance éxisting between 15 these two

el ements when the front transverse edge 120 of the card Cis bearing
agai nst the stowown9gis?4 | f the user has not pushed RFTEREYPYSLTC
sufficiently far into the housing 88, it will not be | ocked and wl |l
come back _out, at | east partially, qgﬁ/%ﬂathe action of the spring
130.. 20 In order to cause the autonatic ejection of the card,
totally or partially depending on.the value of the ejection force

applied to it by th ring 130, e user nmerely has to retract t he
retaining lip 160 w its stogpedyy 166. For, this purpose, t he user
acts on the actuatines ab 172 i¥} Yo i it until the 25 Ilipis
free. At IS nmoneat, i 7130 ejects the card C. G ven

R dhe card C, the ejection

that the spring is 4§§ ng per f&
s had tine to

takes place instantly and bef or&pak




rel ease the force he has applied to Iifi' the tab 172 and 30 therefore the

lip 160. For this purpose, it is advantageous and prefer ksot e
actuating tab nWP9E/6“I9'1e facing the slot for i nserting tP%teHEg%g;/ 5|nto
the connector, that is to say it preferably lies outside the ejection
path of the card C. WD 99/ 63474 16 /59

PCT/ EP99/ 03450




The frictional forces being applied against the card and t he
prel oadi ng of the ejection spring are preferably such that t he 3 dis
sl oned down andW®92%3t4ful |y ej ected out of the connect o?crfwwluf‘ §s
therefore in a position again corresponding 5 to that illustrated in
Figures 1.and 2, in which the user may {7 A®gclude by extracting it
| ongi tudinally forwards. The design according to the invention
is particularly advant ageous in that the connector 70 equi pped with
its means for automatically ejecting the card has very smal
di nensions, 10 these dinensions being identical to that of the sane
connect or - Without ejection neans - of the type described and
illustrated i'n docunent FR-A-2,742,561, apart from of course, the
gripping and actuating tab 172 which projects %Jightly
transversely. 15 In addition, the sameg nsul a¢gy ng support 72 may be
¥ . .

used
- /




to produce connectors wi'th or wthout ejection neans, the  presence of
the latter depending on the design of the cover 74 fitt ﬁb&%e'
support 72 and W¥R%UMETher or not an ejection spring 1307 1's provi ded.
20 The sane insulating support 72 with its ejection spring 130
may al so be used to produce connectors inlB#B8 the card- retaining
nmeans are i ndependent of the cover and/or the support. I n
t he second enbodinent illustrated in Figures 11 to 16, 25 the ejection
spring 130 is slightly nodified so as to increase the bendi ng travel

of its strand 136 and the extent to which the | atter is guided during
its novenents. As may be especially seen in Figure 12, the
straight free end portion 138 of the strand 136mi s extended vertically
30 downwards by a vertical end 139, the free end 141Tof which is




accommodat ed i n an open grooV-e in the formof a circular arc 101

formed in the bottom 106 and centred on the stud 102. y be
seen in Figure Y99%63478s the vertical end 139 engagi ng V\npﬁmf,ﬁ@“?&raont
bottom 103 of the groove 101 which WO 99/ 63474

PCT/ EP99/ 33450 19/59 20 determ nes the
rest position of the ejection strand 136, in the absence of a card C

The stop 109 for the of insertion travel of the card C




Is formed directly in the guiding edge 100. 5 " The other elenents
and parts of the connector according to the second enbodi nent, as
wel | as its nodwoopisaper ation, are identical to what wRETERS¥PHNed
previ ously. The enmbodinent illustrated in Figures 17 to 21,

whi ch _ differs fromthe two previous Qn essentially by the design of
10 the ejection spring, which is a fitted‘2 6??%9 made in the form of

a conpression coil €glng, will now be described. The coi
spring 130 is strai @] and extends | ongitudinally in a conpl enentary
rectangul ar housi ng 0 which is forned in the bottom 106 of the
housing 88 and is b ded by a front face 182 and by a rear face 184.
The spring 130 is fitiled slightl Eknpressed in the housing 180,
with its front ongi tudi nal ejg ‘4”9 end 138 and its rear

| ongi tudinal fitting end 134 iy Vofrgi tudi nal bearing contact wth the
end faces 182 and :

7

76



184 of the housing 180, respectively. 20 ° When the card C is being
inserted into the connector 70, the rear transverse edge 120 of the

| atter engages Wwoid63dne front end coil 138 of the spri ngPCREPIB4R der
to conpress the latter until the edge 120 butts against the stop 109
and the _  opposite stop 109'. In so fary agg he coil spring 130 does not
25 require the presence of a vertical stud 102, used in the previ ous
enbodi ments for fitting and centring the wire springs, it is in fact
possi ble to provide a second stop 109" for the end of insertion travel
of the card C (see Figure 20). The other elenents and parts of
the connector according 30 to the third enbodinent, as well as its node
of operation, are i dentical to what was described previously with
reference to the first two enbodi nments. The fourth

enbodi nent, illustrated in Figures 22 to 27,




differs fromthe previous ones by the désign of the ejection WO

99/ 63474 PCT/ EP99/]1§‘1.
21 spri ng™€3#7{ s made in the formof an elastically de gg?rgrgé%srseo
strip nade as one piece with the cover 74. More specifically,

the resili-ent ejection strip 130 is a 22 /8lgip bent through 90[err]
vertically downwards with respect to the

FIG.34



5 horizontal plane of the plate 142 of the cover 72. It is

separated, before its enbedded end 134 is bent, by a sl ci;t y\éni ch
deli'mts the redOP¥sWerse edge 148 after bendi ng. CT/EF39/03450
Beyond its transverse "enbeddi ng" end 134, the strip 10 130 extends
transversely inside the housing 88 in the 27?2413@9 of an elastically
def ormabl e beam so that it can bend, under e action of the card C
| ongi tudi nal Iy rearwards. The strip is bent into an ejection
branch 136 which has an ejection bend 140;‘; t he convexity of which
faces forwards 15 opposite the edge ,'.= the card C, and whi ch extends
wWth a slight veg@jcal clearggce be e i@ternal face 154 of the
pl at e 142. (ap) As mayt A6 ZWNF g e 25, the insulating
support has, in bott om ' NS

o(s} 8%, an L-shaped
proj ecting ) o



20 part 190 which is located in the corner near the rear edge 86 and
t he | ongitudi nal,a9¢5798, the latter being interrupted at PCT/EF99/63450

The front vertical ‘face 109 of the transverse branch 194 of the

L- shaped part 190 forns the stop for the %ng g; insertion 25 travel of
the card G, while the rear free end 196 % tﬁ | ongi t udi nal branch

198 engages with the strip 130 in order to define the | ongitudinal
rest position of the bend 140. Such a design i s advant ageous
in that it nakes it possi ble to reduce the nunber of conponents of
the connector 30 and thus to sinplf/iy its assenbly. In
addi tion, the engagenent of the brag 36, 140 wi the edge 120 of
the card C all ows operation wtho agi ng é;g e edge 120 and w t hout
risk of the branch 136 acci dental escapin ove or bel ow the edge
120, since the height @& the (]

i

\
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22 branch is approxi mtely equal to the thickness of t
and to the spacVRd¥6¥teen the bottom 106 and the internal hl?ﬂ%%?:ésolSA

The other elenments and parts of the connector according 5to the fourth
enbodi nent, as well as its node of opera@®ps5@re I dentical to what
has.been descri bed above with reference to the first two enbodi nents.

144

FIG.39




The fifth enbodi ment, which is illustrated in Figures 28 to 33,
differs fromthe previous one only by a slight difference 10, .1n.{
conformati on of'Wﬁéwﬁggilient ej ection strip 130. _ .P$h§n9§ﬁFgr in
fact extends beyond the rear end 200 of the vertically bent-over edge.
Thus its f-astening or connecting end 283458t ends longitudinally and is
joined to the ejection branch 136 by a bend 202, the concavity of

whi ch engages with the 15 rear end face 198, of conplenentary profile, of
the projecting part 190 which is no |onger L-shaped but which is in
the form of a projecting transverse bar. The ot her

el enrents and parts of the connector according to the fifth enbodi nent,
as well as its node of operation, are 20 identical to what has been
described previously with reference to the first two enbodi nents.

The sixth enbodinment, illustrated in Figures 34 to 39, is




of the sane type as the previous two enbodi ments, i.e. the ej ection
spring 130 is nade as a single piece with the cover in 25 the formof a

bent strip whi cWOi%/634i¢ s case has a hai rpi n- shaped pr of i JGF/EPI9/03450

If it is conpared with the fourth enbodinent, it may be seen that the
strip 130_extends fromits root 134 trangveyggy in the opposite
direction and that its nmain ejection branch 136 is 30 joined tg it by a
U- shaped bend 204. The ejection spring 130 thus hasna very
great elasticity. The enbodi nent vari ant 8tAI ning ip,

which is illustrated in Figures 40 to 42, differs«frOmINg pred ous
enbodi nent in that the lip is not bent belowte\e2 arm 16% A o



WO 99/ 63474 ’ L " PCT/ EP99/ 03450

23 made in_the formof a free end part of the arm 162, ' 9'%3450
of fset verti cal W’ﬁ@ﬁﬁards and which is bounded, with respec th
mai n body of the arm 162, by a pleat 166 inclined at 45. : In the
ot her enboedi nent variant illustrated in Bgumsg 43, 5 44 and 44A, the
stop lip 160 is formed directly in the carrier arm 162 near its free
end 150" in the formof an approxinmately hem spheri cal dish or plunged
recess with a sharp stop edge 166 inclined at 45[err] and oriented
rearwar ds. The seventh enbodi mrent of the connector, illustrated
in
<
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10 Figures 45 to 52, will now be descri bed. In this

enbodi nent, the . Lient neans for ejecting the card are, for
exanpl e, identi c"gﬁ%’f/f)gﬁ hose of the first embodi ment , HUTERIY03450
arrangenment of the retaining lip and of the armwhich carries it is
different fromthat described with 15 r2Ber8gce to the previous

enbodi nent s. The carrier armextends in this case

| ongi tudi nal Iy bel ow the card C. For this purpose, the
edge 157 of the cover 74, which extends horizontally bel ow the | ower
face of the insulating 20 support 72, has a forward extension 206 which
is wder and is extended longitudinally by the carrier arm 162 whi ch,
inits free rest sﬁhte, ext ends beyondxl he extension 206, being

i nclined vertically war ds. The | ower face of the support

72 has a correspondi ng




25 recess 208 which is |ocated near the Iondifudinaf edge 82 and t he

front transverse edge 84 and which is in the formof an | face
in order to accﬁﬁﬁﬁgﬁ the carrier arm 162 and allom/tﬂgﬁﬁ%aggﬂTQ
inclined part of the carrier arm 162 to be accommodat ed. This
configuration provides enough heightmﬁse:aggqsgpace - the space bounded by
the plane of the printed-circuit board on which the connector is
nounted - to allow elastic bendi ng of the {atter vertically downwards
when a force in this direction is appligd b the actuating tab 172. At
rest, the arm o) - @©
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24 162 bears lightly against the inclined face 208 in order for the
rest position ofW@PR63#T4p 160 to be accurately defined. PCT/EP95/0347Q
recess 208 is extended forwards by a hole 210 whi ch energes in the
bottom 106 of the housing 88 along the %]lj i tudi nal edge 98. This hole
al l ows passage of the lip 160 whi ch e in the formof a 180[err]
fol d-back at the front end of the carrier arm 162. The lip 160 thus
ext ends above the carrier arm 162 and t hrough the hole 210 so that
its stop edge 166 extends inside the housi g’*\i‘: opposite the corner
face 168 of 10 the card C when thglatter is ix '\-\ cont act posi th (see
Fi gure 50). When“j he card CA's beiyg\i nserted, | rear
transverse edge 120 engages vvi(x};kthe edge 150 §\‘—‘,\ 180 folé' back
of —

T



the arm 162 in order to cause the latter to bend dowiwards and 15 to
cause the lip 160 to retract into the hole 210. The insertiorlla P99/03450
continues, duriWgoF4% the |ip bears against the | ower face SOE of

the card Cuntil the card butts against the stop 109. As soon as this
position Ls reached, the lip is autorratiggél)éséeturned to its | ocking
position, illustrated especially in Figu é < 20 For the purpose
of automatically ejecting the card C, the user nerely has to act on
the actuating tab by ssi ng vertically downwards on the latter
against the elasticit f the cafrd\er arm 162. In the

ei ght h enbodi nent, il trated in Figlygds) 53 to 56, 25 the carrier arm
162 extends transvers in the plane efi he upper plate 142 of the

cover 74 and near itsmont transver g The

I nsul ating support 72 and the ejeg




are identical to those described and’illustrated with reference to 30 the
first enbodi nent. The slot 164, in this case havin a
transverse WOMi6347¢ at i on, which delinmits the carrier arm 11‘6%1;?*‘93&5*6"
delimts the retaining lip 160, together with its inclined stop edge
166, which extends | ongitudinally rgsg%rgjs and is inclined downwards
SO . WO 99/ 63474

PCT/ EP99/ 03450 25




that its | ower face 150' constitutes thé camformng ranmp intended to

engage with the rear transverse edge 120 of the card C 9%&«m
retract the |ip™PP6i44I1y upwards. Inits free rest state, the
carrier arm 162 is coplanar with 5 the plate 142 and the |ip 160 extends
vertically inside the housi ng 88 by:y%r%ﬂg of the recess 124, it being
possi bl e for the sane insul ating supp (t 2 to be used for the first
and ei ghth enbodi nment s. In order to cause the |lip 160 to
nove aside, all that is 10 required ik to "lift" the lip 160 by acting on
the actuating tab 172 which in tBArs case extends the carrier arm 162
so as to project transversely out S. In the ninth
enbodi ment, illustrated in Figures 57 to 6 t-Te arm 162

extends longitudinally forwards along the 15
| ongi tudi nal edge 82 of the insulating suppor/

FIG.56



72. For this purpose, the carrier arm 162 is nade as a si ngl e pi ece

with the cover 74 and extends beyond the front end edge f

edge 158 of theWQVERTI4, The retaining lip 160 o?éf)/ﬁ%g’(?é{{ggi er
armis.a V-shaped 20 fold, the point of the V being oriented transversely
towards the I nsi de of the connector é%/l?g In order for the
lip-160 to be able to extend inside the ousing 88, the insulating
support 72 has a |l ateral V-shaped recess 214 which al so energes

t hrough the botto 6 of the 25 housing 88. The rear armof the V-fold
constitutes the s edge 166 of the lip, while the front arm 150
constitutes the c Qfor retracting xme

correspondi ng reah rner of the ¢
the latter. = 'Ic'gitenth enbd it
70, 30 wll now descrybed by ‘



sevent h enbodi nent descri bed previousl y', of which it forns a vari ant.

In order to sinplify the construction of the retaining lip gRrried
by the arm 162?Rgﬁa¥@§‘beci ally to avoid naking it WO 995%?%%203

PCT/ EP99/ 03450 26 with a 180[err]
f ol d- back- above the end of the arm 162, tJg /5g retaining lip extends
transversely towards the fnside of the connector fromthe free end of

the arm 162 and it extend§ »nk




the sane plane as the armon the oppésite Side fromthe 5 actuating tab

which itself extends transversely outwards in the sane p

Thi s design theﬁg?%igwyacilitates the construction of the ¥65?§?Q?ﬁfng
lip and it also makes it possible to produce the free front end edge
150" of the carrier arm 162 with a cam prdpi/igg- 10 in the formof a
chanfer or of an inclined face - which engages with the front
transverse edge 120 of the card C when the latter is inserted

| ongitudinally, rearwards, into the housing 88 in the connector 70, so
as to cause the retaining lip 160 to automatically nove aside due to
the elastic deformation of the 15 carrifrarm 162. I n order
to allow the rear transverse edge 166 of = retaining lip to engage
with the corner face of card, a cu out 210 is formed in the

I nsul ating support 72, t total wdth




the insul ating support being slightly increased if it is conmpared 20 with

that of the connector according to the seventh enbaogd]

As in the case ¥O®8¥¢tonnector illustrated in Figures 25 W@%’f
docunent FR-A-2,747,847, which is a connggt or_huilt into a casing of
the "PCMCLA" type - so as to reduce the ) 25 height of the
connector |ying abowg|the printed-circuit board - the | ower face 76 of
the insulating suppgedf 72 has prgjecting bl ocks 220 which are

o2 222 fornmed in the
he~shape of the cut-outs depends

) e—— .

5Tle i S a switch in the connector 70.

accommodat ed in congghpnentary cud:
printed-circuit boaéﬂ 224. o
especially on 30 et her or ngd

In the eleventh e ment , gll 77, and so as
to reduce the hei ght "of the wpper y S connect or whi ch extends
above the printed-circuit l{gar

i




carries it, the upper wall of the cover 74 does not extend above

99/ 63474 PCT/ EP99/ 03450

27 - the carWOWB63#74he |atter is in the contact position. REEERIPPMF0
wal | 142 is thus reduced at its rear end part 226 which extends

hori zontal.l y above a portion of the rear é)gr/%gf t he housi ng 88 I n

whi ch the ejection spring 130 i sol ocat ed.




5 The rear part 226 of the plate 142 of the cover 74 is

bounded by a rectanqul ar cut-out 228, the outline of which

conpl enent ary 9ﬁof%§f”of the card C. The Iateralﬁggaggmigg-158
of the cover 74, which are fol ded over in order to fasten it to the
insulating support 72, are 10 also redggedsign | ength and |ongitudinally
of fset rearwards. As may be Seen especially in Figure 75, the
upper face 78 of the insulating support 72 has recesses 230 whichep
acconmodat e the corresponding | ateral parts of the upper plate 140 pf
the cover, so as to reduce the overall height of the 15 connector. TEB ,
the upper face 91 of the card E, in position '\\\ t he housi ng 88,

flush with the upper face of the plate 142 \hi itself E:
approxi mately coplanar with thelupper face/78 of
support 72. Such a\connect or
of its

is



20 reduced thi ckness, for it to be incorporated into a casing, one

upper face or wall of which extends above and in contact with t he
upper face 78 ofW@A¥3dUnnector in order to "close" the hJGIEREP/BE 5
the top and thus to keep the card C vertically in position in the

housi ng 88. An exanple of such an applicataga, §5 Is, for exanple, a
PCMCI A casing of the type described and i@ ustrated i n docunent

FR-A- 2. 747. 847. I n order tm guaranteg ‘
preci sely positioned and that thécarrier S
el astically, the extension 206 has thézgles %;’

the retaining lipis
is able to bend
30 accommpbdat e

studs 234 that are forned opposite the
i nsul ating support and are hot crinped I
~mechanical retention of the extension 206

72. By way of a variant, only a single 2
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28 hole 232, with an associated crinping stud 234, may b

provi ded. WO 99/6347¢ 1y t he twel fth enmbodi ment, illustrated ﬁﬁr PYTHEs 78

to 83, for the purpose of producing ; g}aglified connector having a 5
very small- total thickness, the carrier a ﬁl 2 of the | ower

retaining lip 160, the design of which is identical to that descri bed

and illustrated with reference to the two previous enbodi ments, is an

i ndependent piece fitted under the | ower

224

FIG.70



face of the insulating support 72 to which'it is fastened by studs 10 234,

as in the case of the previous enbodi nent. The upper_face 78 of
the-insulating Y6472 is particularly sinple, and t hECTER?PE3H% 380
whi ch accommobdat es t he ejection coil spring 130 has a crinped rim 236
whi ch . tenporarily retains the spri nq%ggiéaht he connector has been 15

i ncorporated into a casing,_the upper wal f ich closes the housi ng
88, as for exanple in the connect or illustrated in Figures
12 to 19 of docunent whose various enbodi ments of a
connect or incorporat into a R WA casing have a retaining lip
which is retract ablté. 0 vert/, hvar d§gand whi ch extends bel ow the
front part of t nsul at yy fa¥) The enbodi nent

illustrated in Fi gurﬁ 84 to/f

o
L- ©
Q_©



This thirteenth enbodi nent allows the ihplenehtétion of 25 the inventive

concept accordi he invention in conbination wtht lyéngs of
French Pat ent é@% fon No. 97/16565 whi ch descri bes aggnﬁﬁﬁﬁg?ﬁgtes
an ultrathin connector whose pIate-sQ? 2q%gnsulating support 72 (see
Figures 87 and 89) is soldered to a printed-circuit board 224 (Figure
92) by neans of 30 the free connection ends 95 of the contact bl ades 92.
In such a design of a connector, the card Cis not strictly speaki ng
accommodated in a housing formed in theyypper face of the insulating

support, but the housing which does < accommodate it and whi gmjgui des
it in the contact position — ©
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29 above the insulating support is made in an equival ent

in an el ement fMA%@34Ybove the insul ati ng support. P%%:gso
thirteenth enbodi nent of the invention, it is the fitted cover 74

whi ch has -t he gui di ng nmeans and t he housi,@g{gg\/\m ch accommopdat es t he card,
the -cover al so having the carrier arm 162 of the retaining lip as well
as the nmeans for fastening and/ or guiding the spring 130.

More specifically, the cover 74 is in this case a plastic noul ded

pi ece consisting essentially of an uQ@er plate 142 and 10 of two lateral,
vertical and |l ongitudinal walls 156 a{d 158 @d Y D
]




of a transverse rear end wall 159. : " 1n order to fasten the cover
74 to the printed-circuit board 224, the |ower face of the walls 156,
158 and 159 has WO99%6347det 238, in this case three in nunber, PREERPEHSEN(s
240 of 15 which are accommodated in holes 242 in the printed-circuit

board 224 _from bel ow whi ch they project vergi ly in order to al | ow
an operation of hot-crinping the positioni / fastening feet or
studs of the cover in a precise defined position with respect to the
i nsul ating support 172 which itself is fastened gb 20 the printed-circuit
board 224. As may be seen especially-n Figure 91, the housing
88 whi ch accommpdates the card Cis forA®d vn the | ower internal

face of the upper plate 142 of the cover 74.e specifically, t he

card Cis guided longitudinally in the cover R I‘aI%S & 25 slideways
formed in the internal |ongitudinal edgeg% é Q ©



of the housing 88. " Likew se, the rear part of the card housing

88 fornmed in the cover 74 has the stud 102 for centring | I on
spring 130%RP6H4 n this case is a wire spring sinilar ﬁ%gﬁﬁ§¥&ﬁh
described 30 wth reference to the first enbodi nment. The
carrier arm 162 is nmade as one plastic nyydigg wth the cover 74 and
It extends laterally along the upper plate 142, fromwhich it is
separated by a longitudinal slot 164 so as to be able to bend

el astically about the region 170 form ng a

FIG.78
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30 pi vot pidogsPeci ally downwards with respect to its reEIVEPSY/@susd i n
which it extends horizontally and in which the retaining |ip 160,

formed by noulding, at its front free end extends opposite the cor ner
face 168 of the card, if the latter is indhéSDntact 5 position, or
opposite the slot before the card Cis inserted into t he housi ng 88.
As may be especially seen in Figure 91, the lip 160 is formed as an
addi tional thickness bel ow the plarg of the | ower face of the carrier
arm 162, being also transversely ofnset 10 inwards. Consequently, and so
as to allow it to retract vertically downwar ds when the card Cis
bei ng inserted, or for the pur pose of causing the latter to be
automatically ejected, the printed-circuit board Zéé has a cut-out 244
which is located in

74

o
~
i



line with the |ip 160 and all'ows the latter to retract downwards. 15

Wth regard to kﬂgg%gggteenth enbodi nent, illustrated in Pfﬁﬂ%&&§ﬂ93 to

101, if it is c with the previous one an anal ogy may be drawn
with the enbodinment illustrated in Figures 71 to 77. In
fact, here too, the upper plate 242 of thdQo66& 74 is 20 al nost
conpletely omtted and the upper face 91 of the card C Is flush with
t he upper face 78 of the insulating support 72. The return
spring 130 is a coil spring which is held in pl ace in the cover 74 by
a longitudinal finger 250. The above description has nenti oned
various designs, 25 on the one handcaf the resilient ejection neans and,
on the ot her hand of the retract‘gbl e retaining nmeans, according to
several exanples of combinations. O course, they re many otQSi
possi bl e ways of conbining these varioys designg \ e

. /;




i1lustrated) without departing from the scope of the invention. VO

99/ 63474 PCT/ EP99/ 9/03450
31 W0 99/63474 CLAI NS 1. Eectri cal
connector (70), for the connection of a contact-type smart card (O,

conprising a support (72) nmade of 50/59

A



s insulating material which hHas a Housing (88), open in its upper face
(78), bounded laterally by two edges (98, 100) parallel to t he
direction (1) oWwowsessi on of the card into the connector (70FCT/EPI%0Z45)

whi ch at | east partly acconmpdates the card (C) having, on its | ower
main face _(90), conducting pads which eng%(tgf/ggth 10 the contact ends
(92). of electrical contact elenents (94), e contact el enents being
arranged in the bottom (106) of the housing (88) in the insulating
support (72), when the card (O is inits contact position, and of the
type conprising a fitted cover (74), the upper wall (142) of which
extends at least ggqtly abowa 15 the insul aﬁi ng support (72) of the
connector (70), @@ characterised in jhat the rear transverse edge
(120) of the_gdrd (O is ..-«'?m \ sed by a spring (130) for

ej ecting the card omt@a conng to X and in that the
cover (74) has a E ractabl e defi ce

-



20 166) for retaining the card (C) in the position it is in after being

inserted into the connector (70). 2. Connector (70) according
to the precedi NYOBYEI4TA characterised in that the retralCafFEHE) ce
(160, 162, 166) is made as one piece with the cover (74). 25

3. Connector (70) according to the prece%gg%ai m characterised in
that the retractable retaining device has a retaining lip (160) which
is carried by an elastically deformable arm (162) of the cover (74), a
stop edge (166) of which normal |y extends opposite the front
transverse edge (168) of @@ the card, and which can be noved, by elastic
def or mati on of the agQ|(162) which carries it, to a retracted position
i n which ~the card (Cp.gan be ejected longitudinally, at |east

partially, by the egj
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32 4. Connector (70) according to the preceding claim
characterised_in that the profile of the stop edge (166) is '

conpl enent ary CARYE of the portion (168) of the front PGTERIYOMP L o
edge of the card (C) opposite which it extends. 5 5. Connect or
(70) according to the preceding claim &5§3/&baracterised in that the card
(© has, at one of the corners of its front transverse edge, a corner
face (168) which constitutes a nmeans of polarizing the position of the

card (C) in the




connector (70) and in that the stop edge (166) of the retaining 10 Ilip
(160) extends opposite the corner face (168) of the card. 6.
Connect or (70) gp&:g&f‘iﬁ"ﬁg to the preceding claim char act S &Y™
that, when the card (C) is being inserted into t he connector (70), the
retaining-lip (160) is automatically 5@)@@ aside by the action of the
rear transverse edge of the 15 <card (O i ch engages with one edge of
the camformng lip (160) in order to cause the elastic deformation of
the arm (162), the lip (160) bearing against a facing portion of the
card (O during the insertion or ejection travel by the card (O).

7. Connector (70) according to any one of the preceding 20 clainms,
characterised in that the arm (162) carrying the retaining lip
(160) extends parallel to the direction (I) of insertion of the card
(O. 8. Connector (70) according to any one of Clains 1 to 5,

- /:

224

FIG.92




characterised in that the arm (162) carrying the retaining lip 25 (160)
extends perpendicular to the direction (1) of insertion of the card.
9. Connector (70) according to any one of the preceding cl ai s,

charact eri sed @ ob/bats t he cover (74) is made in the form PCTAIP9sIoAs0at €
(142) which has at |east one slot (164) or cut-out, 30 parallel to one

(146, 150) of its edges (144, 146, 148, 150/) which delimts the arm
(162) cafrying the retaining lip (160). 55/59 10. Connector (70)
according to Caim?9, characterised in that the arm (162) carrying the
retaining lip (160) ex§ ds in

2\
I~
—




WO 99/ 63474 ) t " PCT/ EP99/ 03450

33 the plane of an upper wall (142) of the cover (74), o

facing portion SO 7hpper face of the insulating support (7'%?‘9@95/834%

11. Connector (70) according to Claim 9 taken in conmbi nation with
Caim?7, characterised in that the arm (163 /5d carrying the retaining lip
(160) extends in a ne per pendi cul ar to the plane (142) of an upper
wal | of the cover (@), opposite one of the external |ateral faces
(82) of the insulat| support (72). 12. Connector (70)
according to daim aken in 10 conbination with Claim?7, characterised
in that the arm (16 carrying the retaining lip (160) extends in a

pl ane parallel to the




pl ane of an upper wall (142) of the cover (74), opposite a facing
portion (208) of the |Iower face (76) of the insulating support (72).
15 13. Connector (70) according to any one of the

precedi ng cl aiwegsgdaes acterised in that the arm (162) carryi RgT/EPY/034she
retaining lip (160) has a tab (172) for initiating its elastic

deformation in order to retract the reta'ﬁgi ngéip (160). 14.
Connector (70) according to any one of t / precedi ng cl ai ns,
characterised in_that the ejection spring (130) extends inside a
housing (88) at st partly formed in the upper face (78) of the

I nsul ating suppoﬂ? (72) and/or of the cover (74). 15.
Connector (70) rding to the preceding claim 25 characterised in that
the spring (130) a fitted el enent &arri ed by the insulating support
(72) and/or the [&ayer (74). S ~

\



16. Connector (70) according to Claim 1"4, charact eri sed in that the

spring (130) i s%%%t ically defornmable strip nade as PREEdbBus W t h
t he cover (74). 17. Connector (70) according to any one of

t he precedi ng clains, characterised IW% the cover (74) is a piece

made of cut and fol ded sheet netal. 63474

PCT/ EP99/ 03450 34 18.

Connector (70) according to any one of Clainms 1 to




16, characterised in that the cover (74) is a plastic noul ded pi ece.
19. Connector (70) according to any.one of the 5 preceding clains,
characterised in that the cover (74) is fitted directly onto the

i nsul ating suwggtmgﬁ@ 20. Connector (70) accGicEpdobz@seany
one of C ains 19, characterised in that the cover (74) is fitted
onto a print ed- circuit board (224) which carries the insulating

support (72). 10 59/59




