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"One-piece electrical connector for the connection of a smart
card"

The present invention relates to an electrical connector for
the connection of a card with an electronic memory, or smart card,
having, on one of its main faces, a plurality of electrical contact
pads which are aligned parallel to the direction of insertion of the
card into a read-write device.

The invention relates more particularly to a connector of
the type having a body made of insulating material forming a

contact carrier, the said body having a horizontal upper plane

face parallel to the longitudinal direction of insertion of the card

into a read-write device, and a plurality of electrical conductors in
the form of elastically deformable blades which are placed parallel
to the direction of insertion of the card, each contact blade
comprising :

- a curved first end for contact with a corresponding pad on
the card, the said first end projecting out of the plane of the upper
plane face of the insulating body and being extended by a nose
which is elastically pressed, vertically upwards, so as to bear
against a stop surface ; |

- a central portion for linking the blade to the insulating
body; and

- a second end for connecting the blade to a processing
circuit of the read-write device ;

and of the type in which the insulating body is bounded
longitudinally by at least one rear vertical plane transverse face,
into which face housings run longitudinally, each housing
accommodating a contact blade which is fitted thereinto by being
inserted longitudinally from the rear towards the front, and each
housing being open in the plane upper face of the insulating body
for passage of the said curved contact end.

Such a design is described in document WO-A-85/18421.
In that document, the electrical connector has an attached lid
moulded from plastic, one part of which constitutes the said stop
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surface against which the noses of the contact ends of the contact
blades bear.

Such a design is complex and expensive and it also has
'the drawback of increasing the lengthwise size of the connector,
especially insofar as the lid has a perimeter which surrounds the
transverse lateral faces of the lower insulating body, which forms
the contact carrier., to which insulating body the upper lid is
attached. ' | -

In order to dispense with the presence of a lid, one solution
consists in provi'd"ihg the free, contact end of each blade with
transverse tabs or "moustaches" which engage with facing parts
of the upper face of the insulating body which define the slots
through which the curved contact ends of the contact blades
project. This solution has the drawback of increasing the
transverse width of the contact blades and thus of increasing the
amount of conductive material needed for manufacture insofar as
it is not possible then to cut them simultaneously and in.a manner
so that they are imbricated in series of adjacent blades spaced
apart according to their final mounting pitch.

Another solution consists in introducing each contact blade -
vertically upwards into a complementary housing in the insulating
body, but the retention and fastening of each blade in its housing
then cannot be easily and effectively provided, especially in the
case of a connector with a low height, ‘and especially it is not
possible to use :th'e technique of insertion and longitudinal
retention by means of a harpoon, as described in that same
document.

In addition, the capacity for that branch of each contact
blade having the cur\}ed contact end to bend is reduced.

In order to 'reme_dy these drawbacks, the invention
proposes a connector of the above-mentioned type, characterized
in that the said stop surface belongs to a crosspiece moulded as
one piece with the insulating body.

According to further features of the invention :
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- the said stop surface consists of the lower face of the
crosspiece and the upper face of the crosspigg&;e is a portion of the
plane upper face of the insulating body ;

- the crosspiece is adjacent to the said transverse face and
the crosspiece extends in line with the said housing ;

- each housing runs vertically downwards into a horizontal
plane lower face of the insulating body ;

- the central linking part of each blade (14) is a
hairpin-shaped bent-over part extending approximately parallel to
the upper plane face of the insulating body, comprising a first
branch of which the free end is extended by the connecting end of
the blade, which first branch includes means for fastening the
blade to the insulating body, and comprising a second branch of
which the free end is extended by the curved contact end of the
blade, the first and second branches being joined together by a
central U-shaped bend directed towards the centre of the
connector ;

- the free end of the first branch of the central linking part
of the blade is embedded in a housing in the insulating body ;

- the curved contact end of each blade extends
approximately in line with the embedded free end of the first
branch of the central linking part of the blade ;

- the curved contact end is located longitudinally between
the said central bend and the connecting end ;

- the connecting end of each blade projects longitudinally
rearwards beyond the said rear transverse face ;

- the connecting end of each blade is located longitudinally
to the front of the said rear transverse face ;

- the connecting end of each blade extends horizontally ;

- the connecting end of each blade extends verticaily
downwards ;

- the connecting end of each blade extends downwards

below the lower plane face of the insulating body, making an
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acute angle with the plane of this face, a-hd the connecting end is
elastically deformable ;

- the connecting end is visible from outside the insulating
body ;

- the connector includes an integrated electrical switch for
detecting the longitudinal position of the card with respect to the
insulating body ;

- the insulating body is bounded by longitudinally oriented
vertical lateral faces and transversely oriented vertical lateral
faces, and by a horizontal plane lower face, and at least one of
the pairs of opposed lateral faces each has a lower rim which
projects outwards from the insulating body and which is bounded
vertically upwards by a horizontal upper facet, especially for
another component to bear on this facet ;

- the transverse distance separating a longitudinal lateral
face from the vertical mid-plane passing through the immediately
adjacent pair of blades is equal to half the standardized pitch
separating two adjacent blades ;

- the insulating body includes profiles allowing it to be
fitted into a complementary accessory.

Further features and ad\)antages of the invention will
appear upon reading the detailed description which follows, for
the understanding of which reference will be made to the
appended drawings in which:

- Figure 1 is an isometric perspective top view of a first
embodiment of an electrical connector according to the teachings
of the invention, which connector is fitted with contact blades of
the type shown in Figure 8 ;

- Figure 2 is a top view of the connector illustrated in
Figure 1 ;

- Figure 3 is a side view of the connector illustrated in
Figure 2 ;

- Figure 4 is an isometric perspective top view of the
insulating body of the connector illustrated in Figures 1 and 2 ;
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- Figure 5 is an isometric perspective bottom view of the
insulating body ; ;. -

- Figure 6 'is a longitudinal sectional viéw on the line 6-6 in
Figure 2 ;

- Figure 7 is a longitudinal sectional view on the line 7-7 in
Figure 2 ;

- Figure 8 is a perspective view on a large scale of one of
the contact blades with which the electrical connector illustrated
in Figures 1 to 7 is fitted ;

- Figures 9 to 13 are views similar to those in Figure 8,

~which show five alternative embodiments of the contact blade and

which differ from each other by the design of their connecting tab

- Figure 14 is a view similar to that in Figure 1, which
illustrates an alternative embodiment of an electrical connector
according to the invention with three pairs of contact blades ;

- Figure 15 is a view. similar to that of Figure 1,:which
illustrates an alternative embodiment of an electrical connector
according to the invention, the contact blades of which are of the
type illustrated in Figure 9 ;

- Figure 16 is a view similar to that of Figure 1, which
illustrates an alternative embodiment of an electrical connector
according to the invention, the contact blades of which are of the
type illustrated in Figure 11 ;

- Figure 17 is a perspective bottom view of the connector in
Figure 16 ;

- Figures 18 and 19 are views similar to those in
Figures 16 and 17 and show a connector having contact blades of
the type illustrated in Figure 12 ;

- Figure 20 is a side view on a large scale of the connector
illustrated in Figures 18 and 19 ;

- Figures 21 and 22 are perspective top and bottom views
of the insulating body of the connector illustrated in Figures 18 to
20 ;
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- Figures 23 to 25 are views similar to those in Figures 20
to 22, which show an electrical connector according to the
invention fitted with contact blades of the typ'e'shown in Figure 13

- Figures 26 and 27 are perspective top and bottom views
of an alternative désign of the insulating body of an electrical
connector with three pairs of contact blades having resilient
connecting tabs ;

- Figures 28 and 29 are isometric pgrspective top and
bottom views of an alternative embodiment of an electrical
connector according to the invention, which includes an integrated
switch for detectin'g" the presence of a card ;

- Figure 30 is a top view of the connector shown in
Figures 28 and 29 ;

- Figure 31 is a side view of the connector illustrated in
Figures 28 to 30 ;

- Figures 32 to 35 are views similar to that in Figures 28

"to 31, which show another alternative embodiment of a connector

having an integrated switch ;

- Figures 36 and 37 are isometric perspective top and
bottom views of a connector of the type illustrated in Figures 26
and 27, which illustrate an alternative embodiment of the
insulating body ;

- Figure 38 is a perspective top view of an electrical
connector according to the invention, which is fitted with an
attached accessory forming a casing for guiding the card ;

- Figure 39 is a perspective bottom view of the connector
with its accessory in Figure 38 ;

- Figure 40 is a perspective bottom view of the accessory
shown in Figures 38 and 39 ; |

- Figure 41 is a side view on a large scale of the assembly
illustrated in Figures 38 and 39 ;

- Figure 42 is a top view of Figure 41 ;
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- Figures 43 and 44 are two perspective views, from the
top and from thg bottom, of a connectbr/accessory assembly
which includes an integrated switch ;

- Figures 45 to 49 are views similar to those in Figures 36
to 40, which illustrate an alternative embodiment of the retention
means whereby the connector is fitted into the accessory ;

- Figure 50 is a longitudinal sectional view in a vertical
mid-plane of the assembly illustrated in Figure 47 ;

- Figure 51 is a cross-sectional view in a vertical mid-plane
of the connector of the assembly illustrated in Figure 49 ; and

- Figure 52 is a longitudinal end view of the assembly
illustrated in Figure 47.

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

In order to facilitate the description and the drafting of the
claims, these will use, in a non-limiting manner, the terms vertical,
horizontal, upper, lower, front, rear, etc. and these apply- when
referring to the figures.

Figures 1 to 7 show a first embodiment of an electrical
connector 10 according to the teachings of the invention.

According to the general design known from the document
mentioned above, the connector 10 essentially consists of a body
made of insulating material 12, produced by moulding, which
constitutes a support element forming a contact carrier for a
series of contact blades 14 made of conductive material.

In general, the connector 10 exhibits twin design symmetry
with respect to two perpendicular vertical pianes of symmetry, the
longitudinal plane PL and the transverse plane PT, the lines of
which are shown in Figure 2 and the point of intersection C of
which constitutes the centre of the connector.

in the embodiment illustrated in Figures 1 to 7, the
connector 10 includes four pairs of contact blades 14 aligned
longitudinally in pairs.
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The connector 10 thus has eight contact blades, each
capable of interacting, in a known general manner, with a
corresponding conducting pad on a smart card (not shown in the
figures). j

The insulating body 12 is a piece having the general shape
of a flattened rectangular parallelepiped which is bounded by a
plane horizontal ubper face 16, a horizontal lower face 18, two
opposed vertically o'riented longitudinal lateral faces 20 and two
opposed vertically oriented transverse lateral faces 22.

According to the general design known from document
WO-A-95/18421, the insulating body 12 has two series of four
housings 24 aligned in pairs.

Each housi'ng 24 runs longitudinally into a corresponding
rear transverse face 22 an.d opens vertically downwards in the
lower face 18 and vertically upwards in the upper face 16.

Each housing 24 is overall bounded transversely by two
paralle! faces 26.

Each housing 24 is bounded longitudinally towards the

- front by a vertical transverse partition 28.

Each housing 24 is designed to accommodate a contact
blade 14 made of an elastically deformable conductive material.
Each contact blade 14 constitutes a cut and folded conducting
element. Each contact blade 14 extends in the longitudinal
direction and in a vertical plané parallel to the longitudinal plane
of symmetry PL.

Each contact blade 14 has a first, convex curved contact
end 30 which is provided for interacting with a corresponding pad
on a smart card which is capable of being inserted longitudinally,
in a horizontal direction "I" parallel to the housings 24, into a
read-write device (not shown) which is provided with an electrical
connector 10.

The curved contact end 30 of each blade 14 is extended
longitudinally by an approximately horizontal nose 32, the function

of which will be explained below.
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More specifically. the nose preferably extends horizontally
or in a direction -Epﬁroximately along the ext&nsion of the inclined
rear longitudinal part 33 of the inclined end.

Each contact blade 14 also has a connecting end 34 which,
in the first embodiment illustrated in Figures 1 to 8, extends
horizontally and longitudinally towards the outside of the
insulating body 12 beyond the corresponding rear transverse face
22 with its lower face 35 which here lies in the plane of the lower
face 18 of the insulating body 12.

Each connecting end 34 constitutes a tab allowing each
blade 14 to be electrically connected to a conducting track on a
printed-circuit board, not illustrated, for example by soidering
using the technique of surface mounting.

The curved contact end 30 and the connecting end 34 of
each blade 14 are joined together by a hairpin-shaped central

- linking part 38.

The central linking part 38 of each blade 14 thus has:a first
branch 40, which extends in an - approximately horizontal
longitudinal direction parallel fo the lower face 18 of the insulating
body 12, and a second branch 42 forming an acute angle with the
first branch 40, which branches are joined together by the central
bend 44 in the form of a U on its side.

The central bend 44 is turned towards the centre of the
connector 10, that is to say towards the transverse intermediate
partition 28 so as to be located approximately in line with the
conducting pads on the chip of the smart card when the latter is in
the read-write position.

This geometrical arrangement makes the connector very
compact and occupies little space on the printed-circuit card, its
longitudinal dimension corresponding to the distance separating
the two opposed transverse faces 22, while its transverse
dimension corresponds to the distance separating the two
opposed longitudinal faces 20.
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The sizing of the various components of the connector, and
especially of the insulating body 12, is such that the transverse
distance D separating a longitudinal lateral face 20 from the
vertical mid-plane passing through the immediately adjacent pair
of blades 14 is equal to half the standardized pitch P separating
two adjacent blades'14 (see Figure 2), i.e. D = P/2. Thus, it is
possible to mount adjacent connectors via their lateral faces 20
so that all the contact blades 14 of the connector block thus
formed are separated by a constant pitch P.

By virtue of this characteristic, it is possible to group
together corresponding insulating bodies with twelve adjacent
conducting blades. for example in order to produce three
connectors having four pairs of blades, or four. connectors having
three pairs of blades, so as to insert the twefve blades on each
side simultaneously. The assembly costs are thus reduced and
the production capacity of the assembly machines may be
increased. '

In order to guarantee good geometrical precision on the
transverse dimension or width of the insulating body 12
separating its longitudinal faces 20, each of them has a central
recess 21 in which inflows from the injection gates may be located
or in which shaped pieces may be formed.

The free end 46 of the first branch 40 of each blade 14 has

.a greater width than the average width of the blade and it extends

longitudinally, vertically in line with the free end in the form of a
nose 32 of the curved contact end 30 and has, in a known
manner, a hole 45 which the nose 32 can penetrate when the
upper branch 42 with the curved end 30 bends vertically
downwards. Each widened free end 46 is extended by the
connecting tab 34. In a known manner, each free end 46 has, in
order to mount the blade 14 and hold it in position in its housing
24, a lateral harpoon 48 and a lateral stabilizing tab 50 which are
accommodated in respective complementary lateral slots 52 and
54 in each housing 24. As may be seen in Figure 8, the teeth of
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the harpoon 47 are formed along a cut longitudinal tab which, like
the tab 50, also fa§ the function of stabilizifg the contact blade
14 in position in its housing 24. :

Each housing 24 runs into the upper face 16 in which it
defines, in the top view and as may be seen in Figure 2, a slot 60
which allows passage of the curved contact end 30 of the blade
14 and, partly, passage of the second branch 40 of the central
linking part 38.

Each slot 60 is bounded longitudinailly towards the front by
an edge 62 and, according to the teachings of the invention, it is
bounded towards the rear by the rear transverse edge 64 of a
crosspiece 66 moulded as one piece with the insulating body 12.

As may be seen in Figure 2, the slots 60 leave free, at the
centre of the upper face 16, a solid surface allowing the
component to be picked up by suction for the purpose of placing
it, using the “pick and place” technique. E

Each crosspiece 66 is arranged at the upper part of the
housing 24 and at its rear transverse end, that is to say it is flush
with the plane of the upper face 16 and with the plane of the
corresponding rear transverse face 22.

Thus, at each of the two upper longitudinal end corners of
the insulating body 12 there is continuity of material and of profile
over the entire transverse width of the insulating body with,
preférab!y, as shown in the figures, a chamfer 68 facilitating the
longitudinal insertion of a card.

Each crosspiece 66 constitutes a stop by means of its
inclined internal lower face 70 against which the nose 32 of the
associated contact blade 14 bears elastically so as to define the
rest position of the blade 14, as illustrated, for example, in
Figure 6.

Thus, the curved end 30 of each contact blade 14 is held in
a precise geometrical position, especially with respect to the
upper face 16. with a slight elastic prestress.
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The crosspieces 66 together contribute to stiffening the
insulating body 12, as do also the lower crosspieces 74.

The continuity of material provided bj'the crosspieces 66

- also makes it possible to prevent attempts to pick the contacts 14,

s 30, the noses 32 of which are protected against any attempt to
interfere by inserting longitudinally an objecf from the rear into
the housings 24, whose upper part, which is the only part
accessible through the slot for inserting the card into the read-
write device, is blocked off by the crosspieces 66.

10 When fitting each contact blade 14, by longitudinally
inserting it, each crosspiece 66 engages with the inclined upper
face 31 of the front longitudinal part of the convex curved end 30
in order to cause the elastic displacement of the latter vertically
downwards, and causes the nose 32 to penetrate the hole 45.

15 The elastic flexing of the blade 14 during its insertion is its
maximum flexing, that is to say, in normal use of the connector,
the successive flexing operations that it will have to undergo
because of the insertion and extraction of a card will be of smaller
amplitude.

20 Thus, the internal stresses in the material of which the
blade 14 is composed, resulting especially from its initial shaping
by - bending, will have no tendency subsequently to cause
“relaxation” phenomena (resulting from thermal or fatigue ageing)
in the blade causing, by a shape-memory effect, it to partially

25 resume its shape before bending. _

As may be seen especially in Figure 6, the total length of
the insulating body 12 is reduced to a minimhm-, that is to say its
rear transverse faces 22 are almost adjacent to the noses 32.

The design according to the invention, with stop

30 crosspieces 66 moulded as one piece with the insulating body 12, .
makes it possible to retain all the advantages inherent in
longitudinal insertion of the contact blades 14, advantages which
are known from the above-mentioned document, while reducing

the number of components of the connector and its dimensions,
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especially its height and its length, by dispensing with the lid
provided previously, and also by allowing: the stiffness of the
connector 10 to be increased, that is to say thus ensuring positive
retention of the insulating body 12 of the connector 10 by means
of its contact blades 14 when the connector is soldered via the
connecting tabs 34 to a printed-circuit board.

in the embodiment illustrated in Figure 14, the electrical
connector 10 differs only by the number of contact blades 14
which, in this case, is six, that is to say the connector 10 has
three pairs of blades 14.

in the embodiment illustrated in Figure 15, it may be seen
that the connecting tabs 34 are short, that is to say the contact
blades 14 are of the type illustrated in Figure 8. The connecting
tabs 34 are thus located entirely inside the connector 10, the
maximum length dimension of which corresponds to the distance
separating its opposed transverse faces 22. However, the tabs 34
are visible and accessible from the outside by an infrared:solder-
reflow beam.

Because of the downward vertical offset of the connecting
tabs 34 with respect to the branch 40, and because of the fact
that the connecting tabs 34 are then located vertically in line with
the noses 32, it is not necessary to provide a hole 45, the
clearance offered by the tabs 34 facing the noses 32 allowing the
contact blades 14 to flex while they are being inserted
longitudinally into the housings 24. However, without departing
from the scope of the invention, it would be possible to provide a
hole 45 in each short connecting tab 34. such a hole also helping
to improve the fastening, by soldering, of each connecting tab 34
to the printed-circuit board because of the penetration by the
solder material into the hole 45 then provided.

Figure 10 shows an embodiment in which, if it is compared
with that illustrated in Figure 8, the connecting tab 34 of the blade
14 extends horizontally in a plane offset vertically upward with
respect to the lower branch 40, 46.
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‘The embodiment of the contact blades 14 which is
illustrated in Figure 11 is of the type to be inserted into a hole in
the printed-circuit board, that is to say its connecting tab 34
extends vertically downwards in a plane perpendicular to the
branch 40, 46, the vertically oriented connecting tab 34 is
strengthened by a rib 76.

A connector 10 fitted with such insertable blades 14 is
shown in Figures 16 and 17, the design of the connector 10 and
especially of its insulating body 12, being, moreover, in every way
identical to that of the connector shown especially in Figures 1
to 7.

Figure 12 shows another design embodiment of the contact
blade 14 intended to be fitted into the connector 10 according to
the teachings of the invention, which here is a solderless contact
blade, that is to say its connecting tab 34 is in the form of an
elastically deformable tab which extends vertically downwards,
making an acute angle with respect to the horizontal plane of the
branch 40, 46, with its curved rear free end 78 having its
convexity facing vertically downwards. in the embodiment
illustrated in Figure 12, each connecting blade 34, which bears
elastically on a conducting track of a printed-circuit board, is
short, that is to say, as may be seen in Figures 18 and 19, the
blades are located entirely inside the insulating body 12 of the
connector 10, whereas, in the embodiment illustrated in Figure 13,
the connecting tabs 34 are long in order to exhibit greater
elasticity and, moreover, therefore projecting longitudinally
beyond the rear transverse faces 22, as may be seen in
Figures 23 to 25.

These solderless configurations also have the advantage of
fully retaining the “cantilever” function of the hairpin-shaped blade
which exhibits very great elasticity in a very small volume.

In both cases. that is to say those in which the resilient
connecting tabs 34 are short or long, they initially extend
vertically downwards beyond the lower plane face 18 of the
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insulating body 12 (see Figures 18 to 20 and 23 to 25) and, when
the connector 10%is.in place on the printed-circuit board, by its
lower horizontal face 18 bearing on the uppef face of the printed-
circuit board, the resilient connecting tabs 34 are elastically
deformed by flexing vertically upwards inside the housings 24, the
maximum flexing being guaranteed by the lower face of the
insulating body which comes into contact with the upper face of
the printed-circuit board.

The long resilient connecting tabs 34 also allow electrical
test operations to be carried out.

In order to be able to press the connector 10 vertically
downwards, so that its lower face 18 bears against the facing
upper face of the printed-circuit board, against the elastic force
tending to lift it and which is applied by the resilient connecting
tabs 34, it is possible to provide bearing rims or excrescences on
the insulating body 12. A first example of an embodiment of these
rims is illustrated in Figures 18 to 22.

In this example, each of the longitudinal lateral faces 20 of

- the insulating body 12 is provided, in its lower part, with a

longitudinal rim 80 which extends over the entire length of the .
insulating body 12 and which is bounded vertically upwards by a
horizontal upper bearing facet 82 with which a complementary
part, not shown, of a casing or equivalent, belonging for example
to the read-write device or to the equipment provided with the
connector 10, engages.

In the embodiment illustrated in Figures 26 and 27, the
bearing rims here are transverse rims 84 which are formed so as
to protrude from each of the opposed transverse lateral faces 22
of the insulating body 12, each rim defining a discontinuous upper
bearing facet 86. This design embodiment of the bearing rims is
illustrated in the case of an insulating body 12 for a connector
with three pairs of contact blades. The rims 84 arranged on the
transverse lateral faces 22 make it possible to clear the

longitudinal lateral faces 20 and to retain the advantages
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mentioned above with reference to the transverse width of the
insulating body.

In the embodiment illustrated in Figures 28 to 31, the
electrical connector 10 is fitted, according to a general
arrangement known from document WO-A-95/33243, with a switch
88 for detecting the presence and the end-of-insertion-travel of a
card in the active position. The switch 88 is integrated into the
connector 10, being located here, for example, on the right when
considering Figure 28, that is to say its body 90 is moulded with
the insulating body 12 and it has a stop wall 92 for the front
transverse edge of the card, as well as a roof 94 for pressing on
the card so that it acts on the actuating pedal 96 of the switch 88,
the roof 94 having a hole 100 for testing the switch 88 by acting
on the pedal 96 by means of an object introduced vertically
through the hole 100.

The electrical connector 10 is everywhere similar to that
illustrated in Figures 1 to 7 and the connecting tabs 102 of the
switch 88 are of the same type as the connecting tabs 34 of the
electrical connector 10, these here being oriented longitudinally
towards the outside of the switch, as may be seen in Figures 29
and 30.

iIn the embodiment illustrated in Figures 32 to 35, the
switch 88 does not have a roof 94 and the connector 10 has
longitudinal rims 80 and transverse rims 84, the connecting tabs
34 of the connector 10 and the connecting tabs 102 of the switch
88 being elastically deformable solderless connecting tabs of the
type of those described above.

Figures 33 and 35 also show that the resilient connecting
tabs 102 of the switch 88 are located longitudinally inside the
perimeter of the switch 88.

in order to press the switch 88 vertically downwards,
Figure 33 shows that one of the longitudinal rims 80 of the

insulating body 12 also extends along the corresponding lateral



10

15

WO 00/68867

o PCT/EP00/03906
17

face of the insulating body 90 of the switch 88 in the form of a
longitudinal rim 104 LS

In the erhbodiment illustrated in Fighr,es 36 and 37, the
opposed longitudinal lateral faces 20 are each profiled so as to
allow the connector 10 to be mounted by fitting into a
complementary profiled casing element which is a complementary
accessory attached to the connector 10 in order to form a whole
unit, of the type illustrated in Figure 38, or which is part of the
equipment which receives the connector.

The mounting profiles consist of notches 106 formed in the
lower face of the insulating body 12 and by lugs 108 (see
Figure 38 and the following figures) forming part of the casing,
which are then housed elastically in the chamfered notches 106.

The lugs 108 thus hold the 'insulating body 12 vertically
downwards with the upper facets 86 of the transverse rims 84
bearing vertically upwards against facing lower facets 112 of rims
114 of the casing element. e

As may be seen in Figure 38 and the following figures, the
electrical connector 10 may be mounted in an attached plastic
element forming a casing 116 which has. in its lower face 117, an
open housing 118 of complementary dimensions to those of the
connector 10, which may be fitted vertically upwards into it, as
explained previously.

The casing 116 provides the functions of guiding and of
upward vertical retention of a card by means of its upper plate
120 which forms a large roof and is joined to the lower part of the
casing by a vertical wall 122 defining a vertical stop face 124 for
the front transverse edge of the card and a slot for inserting the
card.

According to an embodiment which is not shown in the
figures, the accessory 116 may incorporate a switch for detecting
the presence and the insertion of the card.

The component 116 may be provided so as to form with the

connector 10 a whole unit or else may belong, with a part, to the
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equipment of which it is fitted onto the connector 10 fixed
beforehand to the printed-circuit board.

In the embodiment illustrated in Figures 45 to 52, the lugs
108 are formed so as to protrude from the longitudinal lateral
faces 20 of the insulating body 12 and are adjacent to the upper
face 16, while notches or indentations 106 are formed in the open
housing 118 of the equipment 116.

As may be seen by comparing Figures 50 and 51, the
connector 10 is held vertically in place in the open housing 118,
on the one hand, because of the mutual bearing of the facets 86
of the connector 10 and 112 of the accessory 116 and, on the
other hand, because of the engagement of the lugs 108 of the
connector 10 in the notches 106 of the accessory 116.

In order to mould the notches, a flat recess 130 is provided

in the body of the equipment 116.
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CLAIMS

1. Electrical connector (10) for thelf_cgcgnnection of a smart
card having a plurality of aligned electrical cc;ntact pads on one of
its main faces. the connector having a body made of insulating
material (12) forming a contact carrier, the said body having a
horizontal upper plane face (16) parallel to the longitudinal
direction of insertion (1) of the card into a read-write device, and a
plurality of electrical conductors (14) in the form of elastically
deformable blades (14, 30) which are placed paraliel to the
direction of insertion (1) of the card, each contact blade (14)
comprising :

- a curved first end (30) for contact with a corresponding
pad on the card, the said first end projecting out of the plane of
the upper plane face (16) of the insulating body (12) and being
extended by a nose (32) which is elastically pressed, vertically
upwards, so as to bear against a stop surface ;

- a central portion (38, 40) for linking the blade (14) to the
insulating body (12) ; and

- a second end (34) for connecting the blade (14) to a
processing circuit of the read-write device ;

and of the type in which the insulating body (12) is
bounded longitudinally by at least one rear vertical plane
transverse face (22), into which face (22) housings (24) run
longitudinally, each housing accommodating a contact blade (14)
which is fitted thereinto by being inserted longitudinally from the
rear towards the front, and each housing being open (60) in the
plane upper face (16) of the insulating body (12) for passage of
the said curved contact end (30), characterized in that the said
stop surface belongs to a crosspiece (66) moulded as one piece
with the insulating body (12).

2. Connector according to the previous claim,
characterized in that the said stop surface consists of the lower

face (70) of the crosspiece (66) and in that the upper face of the
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crosspiece (66) is a portion of the plane upper face of the
insulating body. '

3. Connector according to either of the preceding claims,
characterized in that the crosspiece (66)'is adjacent to the said
transverse lateral face (22) and in that the crosspiece (66)
extends in line with the said housing (24).

4. Connector according to any one of the preceding claims,

characterized in that each housing (24) runs vertically downwards

"into a horizontal plane lower face (18) of the insulating body (12).

5. Connector according to any one of the preceding claims,
characterized in that the central linking part (38) of each blade
(14) is a hairpin-shaped bent-over part extending approximately
parallel to the upper plane face (16) of the insulating body (12),
comprising a first branch (40) of which the free end is extended
by the connecting end (34) 'of the blade (14), which first branch
includes means (47) for fastening the blade (14) to the insulating
body (12), and comprising a second branch (42) of which the free
end is extended by the curved contact end (30) of the blade (14),
the first (40) and second (42) branches being joined together by a
central U-shaped bend (38) directed towards the centre of the
connector.

6. Electrical connector according to Claim 5, characterized
in that the free end (46) of the first branch (40) of the central
linking part (38) of the blade (14) is embedded in a housing in the
insulating body (12).

7. Electrical connector according to Claim 6, characterized
in that the curved contact end (30) of each blade (14) extends
approximately in line with the embedded free end (46) of the first
branch (40) of the central linking part of the blade (14).

8. Electrical connector according to any one of Claims 4 to
7, characterized in that the curved contact end (30) is located
longitudinally between the said central bend and the connecting

[
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9. Connector according to any one of Claims 5 to 8 taken
in combination wuth elther of Claims 3 and 4, charactenzed in that
the connecting end (34) of each blade (14) prolects longitudinally
rearwards beyond the said rear transverse face (22).

10. Connector according to any one of Claims 5 to 8 taken
in combination with either of Claims 3 and 4, characterized in that
the connecting end (34) of each blade (14) s located
longitudinally to the front of the said rear transverse face (22).

11. Electrical connector according to either of Claims 9 and
10, characterized in that the connecting end (34) of each blade
(14) extends horizontally.

12. Electrical connector according to either of Claims 9 and
10, characterized in that the connecting end (34) of each blade
(14) extends vertically downwards.

13. Electrical connector according to either of Claims 9 and
10, characterized in that the connecting end (34) of each blade
(14) extends downwards below the lower plane face (18) of the
insulating body (12), making an acute angle with the plane of this
face, and in that the connecting end (34, 78) is elastically
deformable.

14. Connector according to any one of Claims 8 to 12,
characterized in that the connecting end (34) is visible from
outside the insulating body (12).

15. Electrical connector according to any one of the
preceding claims, characterized in that it includes an integrated
electrical switch for detecting the longitudinal position of the card
with respect to the insulating body (12).

16. Connector according to any one of the preceding
claims, characterized in that the insulating body (12) is bounded
by longitudinally oriented vertical lateral faces (20) and
transversely oriented vertical lateral faces (22), and by a
horizontal plane lower face (18), and in that at least one of the
pairs of opposed lateral faces each has a lower rim (80, 84) which
projects outwards from the'insulating body (12) and which is
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bounded vertically upwards by a horizontal upper facet (82, 86),
‘especially for another component (116) to bear on this facet.

17. Connector according to any o-ne of the preceding
claims, characterized in that the transverse distance (D)
separating a longitudinal lateral face (20) from the vertical mid-
plane passing through the immediately adjacent pair of blades
(14) is equal to half the standardized pitch (P) separating two
adjacent blades (14).

18. Connector according to any one of the preceding
claims, chéracterized in that the insulating body (12) includes
profiles (108) allowing it to be fitted into a complementary

accessory (116).
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