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"Connector for connecting a smart card comprising means
for automatically ejecting the card"             The present invention
relates to an electrical connector      for connecting a contact-type smart
card - also called a chip   5 card - 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.
98/03921. 



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
lower 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.      98/03921 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
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2      retaining the card in the connector into the main minimum
components of the connector, i.e. the insulating support and its
cover.             For this purpose, the invention proposes an electrical
5 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 that the      cover has a
retractable device for retaining the card in the      position it is in
after being inserted into the connector.  10      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 deformable arm of the cover, a  15  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;
20         - 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  25  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  30  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;        WO 99/63474
PCT/EP99/03450 



3             - the arm carrying the retaining lip extends parallel to the
direction of insertion of the card;             - the arm carrying the
retaining lip extends perpendicular      to the direction 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 plane      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,       WO 99/63474
PCT/EP99/03450                                    4       for the
understanding of which reference will be made to the       appended
drawings, in which: 



- Figure 1 is a perspective top three-quarter rear view of       a first
embodiment of a connector made in accordance with the   5  teachings of the
invention, in which 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 which      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
illustrated 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;        WO 99/63474
PCT/EP9/03450                - 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;  
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6             - Figure 41 is a bottom view of the cover of the
connector in Figure 40;             - Figure 42 is a view on a larger scale
of the detail D42      in 41;   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 on 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 the      connector in Figure 45;
- Figure 47 is a view on a larger scale of the detail D47  15  in Figure
46;             - 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 top 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
connector      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     
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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
view of the cover      with which the connector illustrated in Figures 57
and 58 is   5 equipped;             - 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;
WO 99/63474                                             PCT/EP99/03450 



8               - Figure 77 is a perspective view on a larger scale which
illustrates the connector in Figures 71 and 72 without a card;
- 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, similar 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 illustrated 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 92 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
WO 99/63474                                           PCT/EP99/03450
9 



- Figure 101 is a view similar to that in Figure 99, which
illustrates the cover without its ejection spring.             In the
description which follows, identical, analogous or       similar elements
will be denoted by the same reference   5 numbers.             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 complementary 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       WO 99/63474
PCT/EP99/03450                                    10       contact
position, are in contact with free contact ends 92       belonging to the
contact blades 94 of the connector 70 (see       Figure 8). 



The housing 88 is bounded longitudinally by a rear   5  transverse edge 96
and is open longitudinally at the front. The       housing  88 is bounded
transversely  by two parallel and       opposed longitudinal edges 98 and
100 which are spaced 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
1, 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 of 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        WO
99/63474                                            PCT/EP99/03450
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 11 8 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 1 08, 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.  
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12              Beyond the coil 132, the spring 130 has a main rear
fitting strand 134 which is a straight strand intended, in the
position in which the spring 130 has been fitted and as may       more
particularly be seen in Figures 9 and 10, to extend along   5 the rear
transverse edge 96 of the housing 88 with its free end       137
accommodated in the slot 110.             The main rear strand 134 is in
vertical bearing contact      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      portion 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      
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13      constant geometrical rest position of the portion 138 and of the
bend 140 in the housing 88 in the support 72.             The amount of
prestress is preferably at least enough to      overcome the frictional
forces, and especially those resulting  5 from the friction of the contacts
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 109.             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       WO 99/63474
PCT/EP99/03450                                   14 



144 and 146 and which is bounded longitudinally by a rear       transverse
edge 148 and by a front transverse 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 92, 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.        WO 99/63474
PCT/EP99/03450                                   15             According
to one of the main characteristics of the       invention, the cover 74
includes retractable means for retaining 



the card C in its position after it has been inserted into the
housing 88 of the connector 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[err] to
the longitudinal  30  direction I of insertion of the card C into the
housing 88 and      this 45[err] inclination corresponds to that of the
standardised      corner face 168 formed in the front transverse edge 121
of the 



MICROSIM card. Thus, the retractable retaining lip 160 thus       WO
99/63474                                            PCT/EP99/03450
16      constitutes a means of polarising the direction and orientation
of the card in the connector 70.             This is because, if the card
is inserted in an incorrect      position, the retaining lip cannot 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      elastically 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
the 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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17            The front free end edge 150' of the carrier arm 162,
which extends vertically below the latter via the retaining lip      160,
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 1, 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 travel 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.



WO 99/63474                                            PCT/EP99/03450
18             This automatic locking occurs when the retaining lip 160
"drops" opposite the corner face 168 of the card C, the length       of the
carrier arm 162 and the shape of the lip 160 with its stop       edge 166
being, of course, such that this drop is possible when   5 the card C is in
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 downwards.       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 lip, this travel 



corresponding to the functional clearance existing between  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 card 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,
totally 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.         WO 99/63474
PCT/EP99/03450                                  19 



The frictional forces being applied against the card and      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  5 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,  10 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.  15        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 not an ejection      spring 130 is provided.
20         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,  25 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
30 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       WO 99/63474
PCT/EP99/03450                                   20       determines the
rest position of the ejection strand 136, in the       absence of a card C.
The stop 109 for the end of insertion travel of the card C 



is formed directly in the guiding edge 100.   5         The other elements
and parts of the connector according       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
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,      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 previous ones by the design of the ejection         WO
99/63474                                            PCT/EP99/03450
21       spring which is made in the form of an elastically deformable
strip made as one piece with the cover 74.              More specifically,
the resilient ejection strip 130 is a       strip bent through 90[err]
vertically downwards with respect 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 
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22       branch is approximately equal to the thickness of the card C
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. 



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 190 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      profile.
If it is compared with the fourth embodiment, it may be      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    
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23      made in the form of a free end part of the arm 162, which is
offset vertically downwards and which is bounded, with respect      to the
main body of the arm 162, by a pleat 166 inclined at 45.             In the
other embodiment variant illustrated in Figures 43,   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[err] 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 162 which,
in its free      rest state, extends beyond the extension 206, being
inclined      vertically upwards.             The lower face of the support
72 has a corresponding 



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       
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24       162 bears lightly against the inclined face 208 in order for the
rest position of the lip 160 to be accurately defined.              The
recess 208 is extended forwards by a hole 210       which emerges in the
bottom 106 of the housing 88 along the   5 longitudinal edge 98. This hole
allows passage of the lip 160       which is made in the form of a 180[err]
fold-back at the front end of       the carrier arm 162. The lip 160 thus
extends above the carrier       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
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.              The
insulating support 72 and the ejection means 130 



are identical to those described and illustrated with reference to  30  the
first embodiment.              The  slot 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        WO 99/63474
PCT/EP99/03450                                   25 



that its lower face 150' constitutes the cam-forming ramp      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   5  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  10 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 longitudinally forwards along the  15  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  20 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  25 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,  30  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       WO 99/63474
PCT/EP99/03450                                   26      with a 180[err]
fold-back above the end of the arm 162, the      retaining lip extends
transversely towards the inside of the      connector from the free end of
the arm 162 and it extends in 



the same plane as the arm on the opposite side from the   5 actuating tab
which itself extends transversely outwards in the      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
to 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         WO
99/63474                                           PCT/EP99/03450
27      the card when the latter is in the contact position. The upper
wall 142 is thus reduced at its rear end part 226 which extends
horizontally above a portion of the rear part of the housing 88      in
which the ejection spring 130 is located. 



5         The rear part 226 of the plate 142 of the cover 74 is
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 91 of the card C, in position 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  
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28      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 lower
retaining lip 160, the design of which is identical to that      described
and illustrated with reference to the two previous      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      housing
88, as for example in the case of the connector      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     
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29      above the insulating support is made in an equivalent manner
in an element fitted above the insulating support.             In the
thirteenth embodiment of the invention, it is the      fitted cover 74
which has the guiding means and the housing  5 which accommodates the card,
the cover also having the 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  30  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       
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30      pivot pin, especially downwards with respect to its rest state in
which it extends horizontally and in which the retaining lip 160,
formed by moulding, at its front free end extends opposite the      corner
face 168 of the card, if the latter is in the contact   5  position, or
opposite the slot before the card C is inserted into      the housing 88.
As may be especially seen in Figure 91, the lip 160 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 93 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      other
possible ways of combining these various designs (not 



illustrated) without departing from the scope of the invention.        WO
99/63474                                            PCT/EP99/03450
31                                     CLAIMS               1. Electrical
connector (70), for the connection of a      contact-type smart card (C),
comprising a support (72) made of 



s insulating material which has a housing (88), open in its upper      face
(78), bounded laterally by two edges (98, 100) parallel to      the
direction (I) 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  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 preceding claim,      characterised in that the retractable device
(160, 162, 166) 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).  
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32             4. Connector (70) according to the preceding claim,
characterised in that the profile of the stop edge (166) is
complementary to that of the portion (168) of the front      transverse
edge of the card (C) opposite which it extends.   5         5. Connector
(70) according to the preceding claim,      characterised in that the card
(C) has, at one of the corners of      its front transverse edge, a corner
face (168) which constitutes      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 least 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      
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33      the plane of an upper wall (142) of the cover (74), opposite a
facing portion of the upper face of the insulating support (72).
11. Connector (70) 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 lip (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.       WO 99/63474
PCT/EP99/03450                                    34              18.
Connector (70) according to any one of Claims 1 to 



16, characterised in that the cover (74) is a plastic moulded       piece.
19. Connector (70) according to any one of the   5  preceding claims,
characterised 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    


