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{54) Title: ONE-PIECE ELECTRICAL CONNECTOR FOR THE

(57) Abstract

with the insulating body (12).

CONNECTION OF A SMART CARD

éq s

The invention provides a connector having a body made of insulating material (12) forming a contact carrier, and a plurality of
electrical conductors (14) in the form of elastically deformable blades (14, 30) which are placed parallel to the direction of insertion of
the card, each contact blade (14) comprising a curved first end (30) for contact with a corresponding pad on the card, which contact end
projects out of the plane of the upper face (16) of the insulating body (12) and is extended by a nose which is elastically pressed, vertically
upwards, so as to bear against a stop surface, characterized in that the said stop surface belongs to a crosspiece (66) moulded as one piece
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ng the
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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pl ane transverse face, into which face hpusings run |ongitudinally, each
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stop the drawback of increasing the lengthwise size of the connector,
especially insofar as the lid has a perimeter which surrounds the
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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

10 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

15 transverse width of the contact blades and thus of increasing the
amount of conductive material needed for manufacture msofar as
it is not possible t_hen 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.

20 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

25 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.

30 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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body the upper |id i's attache In order to dispense.with the presence of
lid, one sol gidsspiece and the upper face of the crosspiece is a portlon of the

plane upper face of the insulating body ;
- the crosspiece is adjacent to the said transverse face and

s 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

10 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

15 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 Imkmg part
of the blade is embedded in a housing in the insulating body ;

20 - 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 ;

35 - 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 ;

30 - 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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5 - 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

io 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 ;

15 - 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

20 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:

25 - 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

30 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 7 is a longitudinal sectional view on the line 7-7 in

t»ha

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 ;

10 - 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

15 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

20 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 ;

25 - 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 ;

30 - 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 ;



According to further features of the invention 3 - the said stop surface
consi sts WD 0068867 ower face of the crosspiece and the upper PCAEP0Y/P390¢ e
crosspiece is a portion of the plane uppgr face of the insulating body -
the crosspiece is adjacent to the said transverse face and 5 the

vertoally downmargURECE (RoEBIRM MCHSARETIBP TIASE o7 Fiaimessebat i ng
body; to 22, which show an electrical connector according to the
invention fitted with contact blades of the typ'e'shown in Figure 13

5 - 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

10 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 ;

15 - 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 ;

20 - 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

(8]
w

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

30 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 ;



- the central linking part of each” bl ade “(14) is a hairpin- Bﬁ@
bent - over F¥P %88 %ndi ng ‘approxi mately parallel to io the u%ﬁ& ﬁ@ﬁ@ﬁface
of the insulating body, conprising a firstysbranch of which the free end is
extended by the connecting end of the blade, which first branch incl udes

means for fastenin |.a i.osu i . and.: rd si
second branch of \/\A%l%%q'['%es ggetg%gtnggi sla?éx{vgér’]dégr%géi%ﬂ\égcglr%‘ggpc%ﬁhggp%end
of the 15 bi@gleandhdréim sticansoteponbbraanchraebtdmgcresseotyt agsembiyy a

central U shaped bend directed towards the centre of the connector; - the
free end of WHchiingiugdes & integradedelWigh 1inking part of the blade is

embedded in a housingqdRekhesi t2549ahi&%iBAAY similar to those in Figures 36
s 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

10 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

15 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.

20 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

25 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

30 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.



20 - the curved contact end of each blade extends approximtely
in |ine WOI80/68867 enbedded free end of the first branch of PEWEPER3IeE

| i nki ng part of the blade - the curved cgntaet end is | ocated

| ongi tudinally between the said central bend and the connecting end; 25

- the connecting_end of each bI de projects | ongitudinall rearvvards beyond
the said rear tréﬁﬁe?%@“?&t% 1 W&%oﬂ\ﬂ%cﬁ'%’@ge‘?ﬂ"@c te th desadearh

connuer no BRFHIE S rtfrafnd] o, & KSuAT i ARRMRL SRidncs - Lhe
end of eacbolnreasnoedtngldmnmmtmgalpad cowavemiart card (not shown in the
figures). .

5 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.

10 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

15 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.

20 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

25 -+ 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

30 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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or in a direction 4pproximately along the extension 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.

- the connector
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5 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.

10 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

15 side simultaneousily. 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

20 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

25 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

30 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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in Figure 8, - Figure 2 1s a top view of the connector illustrated in 30
Figure 1; 14 in position in its housing 24.
Each housing 24 runs into the upper face 16 in which it
s 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
10 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
15 component to be picked up by suction for the purpose of placing
it, using the “pick and place” technique.

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

20 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

25 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

30 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.



- Figure 3 is a side view of the connector illustrated in Figure 2; -
Figure 4 WO M/688&onet ri c perspective top view of the i nsul RCFEPWIIAP60f t he
connector illustrated in Figures 1 and 2, - Figure 5 is an isonetric
perspective bottomview.of the insulating body - Figure 6 is a |ongitudinal

sectional view onythe liN,8:0¢! BeFtYEtnét coflrMife to' StAdMRY tHd N
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,



Figure 2; - Figure 8 is a perspecti\;'/e.vi ew E)n a large scale qf he
cont act bl'éﬁﬁggﬁﬁsﬁ whi ch the el ectrical .connector illustrat Eﬁ%ﬁé res 1
to 7 is fitted; 1o - Figures 9 to 13sare views simlar to those in

Figure 8, which show five alternative enbodi nents of the contact bl ade and

whi ch differ ; . ; [ thei w i a HOur e
14 is a vi ewgs%é;\g%%?ﬁ?df% ﬁ%lgﬁﬁ Epguggssll,gﬂ\%gﬁbh%&' I usﬁpa?géﬁaﬂqé fiy
al ternative evenddedntprevianski, eand aibocbynediawing:ctivali stiffnesshef the
invention with three Ip?l rs 8f cont act Dbl ure 15 is a Vi.

gu ,

S lar To t RAnBpCRaAPeioLbe MaTaaskd, 1tRatis oesay thi patrin PAREHEren
of an el ectricah ¢dH% e insulating body 12 of the connector 10 by means
s 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
10 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
15 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
20 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
25 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
30 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.



according to the invention, the contact blades of which are of the 20 type
i |l ustratwaod/sssFr gure 9 - Figure 16 is a view simlar’ to tRET/EB0/EPure 1

which illustrates an alternative enbodi rTE]nt of an electrical connector
according to the invention the cont act Iades of vvhi ch are of the type
Illustrated in Figure 11; gure |s pectlve bqott om
vi ew of the conn rembqii'm?et 16f thPl g‘Eﬁ”éEaClS % ar Whigh o |18

sim | ar tO.uﬁ&‘?éFed il Fidiiteeq 116 8Rdnd tﬁ%dtéwwﬁsepme%w 1Agle gncont act

bl ades of the'ty In Figur - Figure is a side
view on a Ittaegprwﬂedecméutth@aamnemair is to say its connecting tab 34

extends vertically downwards in a plane perpendicular to the

wn

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
10 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

15 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

20 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,

25 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

30 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



illustrated in ures 18 and 19; -'Figures:21 and 22 are p & op
and botton’W@i”@(ﬁ“gf ‘the insul ating bady of the connector il I%@f@g‘ioé%&f
Figures 18 to 20 - Figures 23 to 25 argesviews simlar to those in
Figures 20 to 22, which show an electrical connector according to the

TRl bR ARUM SO sBC R e st b, e
desi gn of tRhRpel aouneictog bods ol mnoel @ot theaprinted-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
s 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
10 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

15 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

20 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

25 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

30 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



connector with three pairs of contact blades having resilient connecting
tabs; - PVQ@P/E8B628 and 29 are isonetric perspective top anBCT/EPRHUBINOMM vi ews
of an alternative enbodi nent of an el ectjgi cal connector according to the
i nvention, which includes an integrated switch for detecting the presence

of a card g Ht%’ﬁgd?’ blo¥e? Wi r‘é'fg}%ﬁ’éet&? FUMPLH Ve P WidtA BrotHéeS 28
Fgure

and 29; 15M I's a Side view of e connector illustrated
i n Fi guresind®ilatingObodligures 32 to 35 are views simlar to that in Figures
28 to 31, which shop ano Koafnent "Hustfated °m "Flgurds 38°36"51" %he
electrical connector 10 is fitted, according to a general
s 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
10 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
15 - 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

20 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

25 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

30 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



having an integrated switch; 20 , - Figures 36 and 37 are _isonetric
perspect i vevVPOP63854 bott om vi ews of a connector of the type iTFWETABRY in
Figures 26 and 27, which illustrate an alti@rnative enbodi nent of the

i nsul ating body; - Figure 38 is a perspective top view of an electrical 25

connect or acRiohdtHe ih8aIAtIYENbHaY, 9DhbE thiessWitdleBBvihhtive firaifed
accessory formng a casing for guiding the card; - Figure 39 is a

perspect i ve lomgitidiniadwimf1@fe connector with its:accessory in Figure 38 -
H o es 38 and Do PRE VSmBOHiEAY GiHuSlrdtBE GCRTGAFYs 36 SHEVEY the
opposed longitudinal lateral faces 20 are each profiled so as to

s 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.

10 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

15 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

20 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

25 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.

30 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



- Figure 41 is a side viewon a |arge scale of the assenbly illustrated in
Fi gures 3BO8HVG888D; - Figure 42 is a top view of Figure 41 PCT/EP00/#39%fures 43
and 44 are two perspective views, fromtfge top and from the bottom of a

connect br/accessory assenbly which includes an integrated switch - Figures

45 1o 49 arﬁ/ ts'd‘f* '\ﬁﬁlr}frP ﬂh%efitﬂad:' BHEEStRE TdrthéGor i hrikbyust rate

an al ter nat odi ment e retent
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
s 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,
10 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

15 in the body of the equipment 116.



means whereby the connector is fitted into the accessory; - Figure %9
| ongi t udi NAYO 8%46886Tonal. vi‘ew in a vertical md-plane of the as%:g' 09’ 206

illustrated in Figure 47; - Figure 51 is alS%ross-sectional viewin a
vertical md-plane lo of the connector of the assenbl y illustrated in
Figure 49; and - Figure 52 is a |ongitudi@eAlM8l view of the assenbly
illustrated in Figure 47. In the description which foll ows, nti cal
simlar or anal ogolis Elesttiaat canneskordéh) arHipea renneions Qf&csé“i’ﬁt

T en” hasGat eab S AL, o RIS Sliear fphithcf s 07 ohetbe
its main faces, the connector havmg a body made of insulating
s 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
10 direction of insertion (I) 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

—
L¥])

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
20 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)
~s  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
30 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

|||||III |||||I III\I Il |II\



hori zontal , upper, lower, front, rear, etc. and these apply- when referring
to the fiVWAP¥Es8620 Figures 1 to 7 show a first enbBAT/ERHY03986 an

el ectrical connector 10 according to theeteachings of the invention.
According to the general design known fromthe docunment nentioned above,

the connegly rssia@e€§5§665 ald ggaﬂiéhsaf_taebqﬂ&n@aolfpﬁér | fd abf nghart eri al

Ya
12, produced by noul di ng, whi "5 constitutes a support elenent formng a
cont act cdnsuéatifigrb@dygeri es of contact bl ades 14 made of conducti ve

e o 2T Band BOROES! o O A bB 5t MRS R TRt
pl ane PL ayKhidi@etizats Vo haatPi &rBEspidee | (68 i®Tadjacent to the said
s 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).

10 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

15 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

20 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

25 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).

30 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

-end (34).
_ [

T



30 which are shown in Figure 2 and the point of intersection '
constitut e WS8Rt re of the connector. In the enbodi nent iﬁ%@h‘%@@” n

Figures 1 to 7, the connector 10 i ncl udes2!four pairs of contact blades 14
aligned longitudinally in pairs. 8 The connector 10 thus has eight
contact bl ades, e@clConpebter afcdardén@cta gy iomea of nGimime&etal 8 rfﬂ%@ék,

W th di ti . i

A T R o binktion With eitn87 Gr°C1dimid™ S, Enal8btS 1280 I AP
the connecting end (34) of each blade (14) projects longitudinally
rearwards beyond the said rear transverse face (22).

10. Connector according to any one of Claims 5 to 8 taken

h

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

j0 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.

15 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

20 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

2s 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

30 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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figures). 5 The insulating body 12 is a piece having the general
shape of WOr04882ned rect angul ar paral | el epi ped whi ch i s. b&GTERGBI08 p| ane
hori zontal upper face 16, a horizontal |znwer face 18, two opposed
vertically oriented longitudinal |ateral faces 20 and two opposed

vertical |y purtilé @ drdrtivaiNneLpwva i by af Aeezottal ibper facéeqexdigs)to the
general design known from™ docunent A-95/ 18421, the insulating body 12

has two sesspeaiallydor anniliatgeompanangneld 6ntp bieas. omdbis fideet-ng 24 runs
verti cal 1y downuards GoTPRERTS S ERaiRgL sb" B CGRE e FRERES® 1 (e
upper facecléims, characterized in that the transverse distance (D)
s 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
10 claims, chéracterized in that the insulating body (12) includes
profiles . (108) allowing it tb be fitted into a complementary

accessory (116).

A



Each housi mgp @atessé? over al | bounded transversely by two par al PEF/EPAYRIN06G
Each housing 24 is bounded longitudinally towards the front by a verti cal
transverse partition 28. 20 Each housing 24 is designed to
acconmodat e a contact bl ade 14 nade of anljel étically def or mabl e conducti ve
material . Each contact blade 14 constitutt€4Ocut and fol ded conduct i ng

el enent. Each contact blade 14 extends in the longitudinal direction and in .
a vertical plane parallel to the |ongitudinal plane of symmetry PL. Each
contact blade 14 has a first, convex curved contact end 30 which is
provided for interacting with a correspondi ng pad

FIG.1
20



on a smar WOoMe886thi ch i s capabl e of being inserted | ongit udGTAERN)/03906 o
hori zontal direction "I" parallel to the housings 24, into a 30 read-wite
device (not shown) which is provided with an electrical connector 10. The
curved contact end 30 of each blade 14 is extended |l ongitudinally by an
approxi mately horizontal nose 32, the fdwcdBon of which will be expl ained

bel ow. 9 More specifically. the nose preferably extends horizontally
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or in a di eOPERZpproxi mately al ong the ektehsion of the i nEFT/RBY/320%G

| ongi tudi nal part 33 of the inclined end. Each contact blade 14 al so has a
connecting end 34 which, inthe first enbodinent illustrated in Figures 1
to 8, extends horizontally and longitudinally towards the outside of the

i nsul ati ng body 12 beyond the correspondi 8g/ddhr transverse face 22 with
its lower face 35 which here lies in the plane of the | ower face 18 of the

i nsul ating body 12. 10 Each connecting end 34 constitutes a tab
al l owi ng each blade 14 to be electrically connected to a conducting track
on‘a printed-circuit board, not illustrated, for exanple by sol dering using

the techni que of surface nounting.

22
34

35

14

30

10

14

22
34

FIG.3



e
The curve¥WQ@o044886t end 30 and the connecting end 34 of 15 RCIBPISIAMS 14
are joined together by a hairpin-shaped central |inking part 38. The
central linking part 38 of each blade 14 thus has a first branch 40, which
extends in an approxi mately horizontal |ongitudinal direction parallel to
‘the lower face 18 of the insulating 20 4bp 12, and a second branch 42
formng an acute angle with the first branch 40, which branches are joi ned
together by the central bend 44 in the formof a Uon its side. The central
bend 44 is turned towards the centre of the connector 10, that is to say
towards the transverse internediate 25 partition 28 so as to be |ocated
approximately in line with the




conduct i ng Wa86%86a7 t he . chip of the smart card when the | att erPGERGQO3HS
read-wite position. This geonetrical arrangenent nmakes the connector very
conpact and occupies little space on the printed-circuit card, its 30

| ongi t udi nal di mensi on corresponding to the di stance separating the two
opposed transverse faces 22, while its trps4é se di mension corresponds to
t he di stance separating the two opposed | ongitudinal faces 20. I 0




The si zi n¥@PV/68867 vari ous conponents of the connector, and PEDEROIEGINGE Of
the insulating body 12, is such that the transverse di stance D separating a
| ongi tudinal l|ateral face 20 fromthe vertical md-plane passing through
the imedi ately adjacent pair 5 of blades 14 is equal to half the
standardi zed pitch P separating two adj 80248 bl ades 14 (see Figure 2), i.e.
D= P2 Thus, it is possible to nount adjacent connectors via their

| ateral faces 20 so that all the contact blades 14 of the connector bl ock
thus forned are separated by a constant pitch P. 10 By virtue of this
characteristic, it is possible to group together corresponding insul ating
bodies with twel ve adjacent conducting bl ades, for exanple in order to
produce three
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connect or SWIend68867f our pairs of bl ades, or four connectors hBGT/EE0VE300%
pairs of blades, so as to insert the twelve bl ades on each 1S side

si mul taneously. The assenbly.costs are thus reduced and the production
capacity of the assenbly nmachi nes nmay beg’zg ased. In order to guarantee
good geonetrical precision on the transver i mension or width of the

i nsul ati ng body 12 20 separating its |longitudinal faces 20, each of them
has a central recess 21 in which inflows fromthe injection gates nay be

| ocated or in which shaped pieces may be forned. The free end 46 of the
first branch 40 of each blade 14 has a greater width than the average wi dth
of the blade and it extends
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25 longit WP OME3BG7 vertically in line with the free end i n RCWEPW/OINGST a
nose 32 of the curved contact end 30 and has, in a known manner, a hole 45
whi ch the nose 32 can penetrate when the upper branch 42 with the curved
end 30 bends vertically downwards. Each w dened free end 46 is extended by
the 30 connecting tab 34. In a known nma@édB each free end 46 has, in order
to nmount the blade 14 and hold_jt in position in its housing 24, a |l ateral
harpoon 48 and a lateral stabi/Wying tab 50 which are accomvdated in Q
respective conplenentary | at slots 52 .and 54 in each h&usi ng 24~ A may
be seen in Figure 8, the tee N o '




11 the har podYP %/6886% formed al ong a cut |ongitudinal tab whi cBCTERE@03906
tab 50, also has the function of stabilizing the contact blade 14 in
position in its housing 24. Each housing 24 runs into the upper face 16 in
which it 5 defines, in the top 'view and as nmay be seen in Figure 2. a slot
60 which all ows passage of the curved cont@¥% d 30 of the blade 14 and,
partly, passage of the second branch 40 of e Central |inking part 38.
Each slot 60 is bounded longitudinally towards the front by l'o an edge 62
and, according to the teachings of the invention, it is




bounded ™hBQ/GR86T he rear by the rear transverse edge 64 of PEI/EP@SM6ece 66
noul ded-as one piece with the insulating body 12. As may be seen in Figure
2, the slots 60 |eave free, at the centre of the upper face 16, a solid
surface allow ng the 15 conponent to be picked up by suction for the

pur pose of placing it, using the"pickéqyﬂ4ggace" techni que. Each crosspi ece
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 20 correspondi ng rear transverse face 22.

Thus, at each of the two upper |ongitudinal end corners of the insulating -
body 12 there is continuity of material and of profile

FIG.15




over the enworoe/6886ansver se wi dth of the insul ating body with, PEFEPYES,
as shown in the figures, a chanfer 68 facilitating the 2s | ongitudi nal
insertion of a card. Each criesspiece 66 constitutes a stop by neans of its
inclined internal |ower face 70 agai nst which the nose 32 of the associated
contact bl ade 14 bears elastically so as4ti0 g§$ine the rest position of the
bl ade 14, as illustrated, for exanple, i%JZG gure 6. Thus, the curved end
30 of each contact blade 14 is held in a precise geonetrical position,
especially with respect to the upper face 16. with a slight elastic
prestress.

FiG.16



The crossMeWS8€6 t oget her contribute to stiffening the i nsei/gbdorndodsody
12, as do also the |lower crosspieces 74. The continuity of materi al

provi ded by the crosspieces 66 also nakes it possible to prevent attenpts
to pick the contacts 14, 30, the noses 32 of which are protected agai nst
any attenpt to interfere by inserting U_@gi461di nally an object fromthe -
rear into the housings 24, whose upper part, which is the only part
accessi ble through the slot for inserting the card into the read- wite
device, is blocked off by the crosspieces 66. io0 When fitting each
contact bl ade 14, by longitudinally

FIG.17



i nserting iWO 088867 cr osspi ece 66 engages with the inclined up?ﬁé'?’mf“g@é”fl of
the front |ongitudinal part of the convex curved end 30 in order to cause
the el astic displacenent ofithe 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 max ffexing, that is to say, in
normal use of the connector, the successivé flexing operations that it wll
have to undergo because of the insertion and extraction of a card will be
of smaller anplitude. 20 Thus, the internal stresses in the materi al
of 'which the blade 14 is conposed, resulting especially fromits initia
shapi ng by bending, will have no tendency subsequently to cause




//j:relaxatidwoomﬂwﬁbnena (resulting fromthermal or fatigue aPET/RBI0/U3PO6t he
bl ade causing, by a shape-nenory effect, it to partially 25 resune its
shape before bending. As nay be seen especially in Figure 6, the total
| ength of the insulating body 12 is reduced to a mninmum that is to say
its rear transverse faces 22 are aInDs&ﬁ??%agent to the noses 32. The
design according to the invention, stop 30 crosspieces 66
noul ded -as one piece with the insulating body 12, makes it possible to
retain all the advantages inherent in |ongitudinal insertion of the contact
bl ades 14, advantages which are known from the above-nentioned docunent.
whi | e reduci ng the nunber of conponents of the connector and its
di mensi ons, :

FIG.19



13 especi aMQ%%86%ej ght and its | ength, by dispensing with tREFEFQ03906
provi ded previowsly, and also by allow ng: the stiffness of the connector
10 to be increased, that is.to say thus ensuring positive retention of the
i nsul ati ng body 12 of the connector 10 by neans of its contact blades 14
when the connector is soldered via the ddppe4Bi ng tabs 34 to a
printed-circuit board. In the enbodinent illustrated in Figure 14, the

el ectrical connector 10 differs only by the nunber of contact bl ades 14
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whi ch, in WO0¥6888Ee, is six, that is to say the connector 1Pcharoo/ezeod hr ee
pairs of blades 14. In the enbodinent illustrated in Figure 15, it nmay be
seen that the connecting tabs 34 are short, that is to say the contact

bl ades 14 are of the type illustrated in Figure 9. The connecting tabs 34
are thus located entirely inside the cgpgﬁp%gg 10, the i5 nmaxi mum | ength
di mensi on of which corresponds to the ance separating its opposed
transverse faces 22. However, the tabs 34 are visible and accessible from
t he outside by an infrared-,solder- refl ow beam Because of the- downward
vertical offset of the connecting 20 tabs 34 with respect to the branch

40, and because of the fact




that the cOMRILHPEEF t abs 34 are then located vertically in | iRE/ER0/43905
noses 32, it is not necessary.to provide a hole 45, the clearance offered
by the tabs 34 facing the noses 32 allow ng the contact blades 14 to flex
while they are being inserted 25 longitudinally into the housings 24.
However, without departing fromthe scopk?of4he invention, it would be
possi ble to provide a hole 45 in each short connecting tab 34. such a hole
al so helping to inprove the fastening, by soldering, of each connecting tab
34 to the printed-circuit board because of the penetration by the 30

* solder material into the hole 45 then provided. Figure 10 shows an

enbodi nent in which, if it is conpared with that illustrated in Figure 8,
the connecting tab 34 of the bl ade :

Ed

FIG.22




14 ext endwansresgeInt al |y in a plane offset vertically upwar eCWEHR00Z®pECt t O
the | ower branch 40, 46. The enbodi nent of the. contact bl ades 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 dowwards in a plane perpenfbc%h’ﬁ to the 5 branch. 40, 46, the
vertically oriented connecting tab 34 S ngt hened by a rib 76. A
connector 10 fitted with such insertable blades 14 is

FIG.23




shown in FPMRUE0E88676 and 17, the design of the connector 10 aﬁ?@é’ﬂ%&%’%ﬁy
of its insulating body 12, being, noreover, in every way lo identical to
that of the connector shown especially in Figures 1 to 7. Figure 12 shows
anot her desi gn enbodi ment of the contact blade 14 intended to be fitted
into the connector 10 according to the pf%9h4eps of the invention, which
here is a solderless contact Is bl ade, I's to say its connecting tab
34 is in the formof an elastically deformable tab which extends vertically
downwar ds, meki ng 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 dowwards. In the enbodi nent

FIG.24



20 il lusw@owes8mn Figure 12, each connecting bl ade 34, whiptur/brEN03906
elastically on a conducting track of a printed-circuit board, is short,
that is to say, as nay be seen in Figures 18 and 19, the bl ades are | ocated
entirely inside the insulating body 12 of the connector 10, whereas, in the
enbodi nent illustrated in Figure 13, ﬁ }.%connecti ng tabs 34 are long in
order to exhibit greater elasticity 9 eover, therefore projecting

| ongi tudi nally beyond the rear transverse faces 22, as nay be seen in
Figures 23 to 25. These solderless configurations also have the advant age
of 30 fully retaining the "cantilever" function of the hairpin-shaped

bl ade which exhibits very great elasticity in a very small vol une.
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In both cawesqu/asselt is to say those in which the resilient cBRWEEPVF% abs
34 are short or long, they initially extend vertically downwards beyond the
| ower pl ane face 18 of the 15 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 eayi on the upper face of the
printed- circuit board, the resilient connecting tabs 34 are elastically 5
def ormed by flexing vertically upwards inside the housings 24, the

FIG.26




maxi mum f vexpoiepstei ng guar anteed by the | ower face of the ipsSIERSG03906DOdY
whi ch conmes into contact with the upper face of the printed-circuit board.
The long resilient connecting tabs 34 also allow electrical io test
operations to be carried out. In order to be able to press the connector 10
vertically downwards, so that its |oweRd #epgl8 bears against the facing
upper face of the printed-circuit board, against the elastic force tending
tolift it and which is applied by the resilient connecting 15 tabs 34, it
is possible to provide bearing rins or excrescences on the insulating body
12. A first exanple of an enbodi nent of these rinms is illustrated in
Figures 18 to 22. B

FIG.27



In this exanpbmessench of the longitudinal lateral faces 20 oPCEAER00/03906

I nsul ating body 12 is provided, inits lower part, with a 20 |ongitudinal
rima80 which extends over the entire length of the insulating body 12 and
whi ch i s bounded vertically upwards by a horizontal upper bearing facet 82
wi th which a conplenentary part, not Sh%‘é@g‘% a casing or equivalent,

bel onging for exanple to the read-wite device or to the equipnment provided
with the 25 connector 10, engages. In the enbodinent illustrated in
Figures 26 and 27, the bearing rins here are transverse rins 84 which are
formed so as to protrude fromeach of the opposed transverse |ateral faces
22 of the insulating body 12, each rimdefining a discontinuous upper
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30 beari wpooses7 86. Thi s desi gn enbodi nent of the beari n@PCGT/EM0/03906
illustrated in the case of an insulating body 12 for a connector with three
pairs of contact blades. The rins 84 arranged on the transverse | ateral
faces 22 make it possible to clear the longitudinal lateral faces 20 and to
retain the advant ages 16 nentioned 510/?'2%““ reference to the
transverse width of the insulating bodé. he enbodinent illustrated in
Figures 28 to 31, the

FIG.29




el ectri cal Wspe0/88¢%r 10 is fitted, according to a genera?cgmgwuﬁ?&(brrent
known from docunent 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 |ocated here, for
exanpl e, on the right when consi dering glg?r@ 28, that is to say its body
90 is nmoulded with o the insulating bo 27 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 swiggch 88, the
roof 94 having a hole 100 for testing the swtch 88§y acti n@on the pedal
96 by nmeans of an object introduced vertically 15 thwough thejhol e 100.
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The el ect rwOap/6886hnector 10 is everywhere similar to that ilPCusEPIEI390s | N
Figures 1 to 7 and the connecting tabs 102 of the swtch 88 are of the sane
type as the connecting tabs 34 of the electrical connector 10, these here
being oriented longitudinally 20 towards the outside of the switch, as may
be seen in Figures 29 and 30. In the egggggggnt illustrated in Figures 32
to 35, the switch 88 does not have a r and the connector 10 has

| ongitudinal rins 80 and transverse rins 84, the connecting tabs 25 34 of

t he connector 10 and the connecting tabs 102 of the switch 88 being

el astically deformabl e sol derl ess connecting tabs of the type of those
descri bed above.
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Fi gures 33wamd/68%7al so show that the resilient connecting taRfsTER¥/93906 he
switch 88 are located longitudinally inside the 30 perinmeter of the switch
88. In order to press the switch 88 vertically downwards, Figure 33 shows
that one of the longitudinal rins 80 of the insulating body 12 al so extends
al ong the corresponding | ateral 17 fgc;e/qjl%t he insul ati ng body 90 of the
switch 88 in the formof a |ongitudinal Trim704,
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In the enwoloomass7 i | | ustrated in Figures 36 and 37, the oppPSEEP00/03906

| ongitudinal |lateral faces 20 are each profiled so as to 5 allow the
connector 10 to be nounted by fitting into a conplenentary profiled casing
el ement which is a conplenentary accessory attached to the connector 10 in
order to forma whole unit, of the tyggapk%%ﬁtrated in Figure 38, or which
Is part of the equi pnment which receiv hé™~connector. |o The
nmounting profiles consist of notches 106 forned in the | ower face of the

i nsul ating body 12 and by lugs 108 (see Figure 38 and the foll ow ng
figures) formng part of the casing, which are then foused elastically in
the chanfered notches 106. The |ugs 108 thusshold & \ nsul ati ng body 12
vertically =

{
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15  downwar WO 068867t he .upper facets 86 of the transverse ri nsPCUEROARIN
vertical ly upwards against f-acing |ower facets 112 of rins 114 of the
casing elenent. As may be seen in Figure 38 and the followi ng figures, the
el ectrical connector 10 nmay be nounted in an attached plastic 20 el enent
formng a casing 116 which has. inits I Eﬁy f ce 117, an open housing 118
of conplenentary di nensions to those of The connector 10, which nay be
fitted vertically upwards into it, as explained previously. The casing 116
provi des the functions of guiding and of 25 wupward vertigal retention of a
card by neans of its upper plate 120 which forns a | arge ehoof anqgis j oi ned
to the lower part of the \ﬂ\ L_\
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casi ng byWO 08867cal wal | 122 defining a vertical stop faceeCiZErdom®sstishe
front transverse edge of the card and a slot for inserting the card. 30
Accordi ng to an.enbodi mrent 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 conponent 116 may be B(p¥idg®d so as to formwth the

connector 10 a whole unit or else nay belong, with a part, to the 18
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equi pmrent oVOMI6BIF7it is fitted onto the connector 10 fixed LRETERIPAING o
the printed-circuit board. In the enbodinent illustrated in Figures 45 to
52, the lugs 108 are formed so as to protrude fromthe |ongitudinal |ateral
faces 20 of the insulating body 12 and are adjacent to the upper face 16,
while notches or indentations 106 are fogfedgign the open housing 118 of the
equi pnent 116. As may be seen by conparing Figures 50 and 51, the connector
10 is held vertically in place in the open housing 118, lo on the one
hand, because of the nutual bearing of the facets 86 of the connector 10
and 112 of the accessory 116 and, on the other hand, because of the
engagenent of the lugs 108 of the '

FIG.36



connect or wbnoressézhe not ches 106 of the accessory 116. |In ormdeyweped/ossmel d t he
notches, a flat recess 130 is provided 15 in the body of the equi pnent

116. CLAIM5S 1. Electrical connector (10) for the connection of a smart
card having a plurality of aligned electrical contact pads on one of its
mai n faces, the connector having a boq% @ggﬁ(ﬁ insulating s material (12)
formng a contact carrier, the said bo § h ng a horizontal upper plane
face (16) parallel to the |ongitudinal

FIG.37



direction WO 08861 i on (1) of the card into a read-wite devPEE/EPIPA3946
plurality of electrical conductors (14) in the formof elastically

def ormabl e bl ades (14, 30) which are placed parallel to the 1o direction
of insertion (1) of the card, each contact blade (14) conprising: - a
curved first end (30) for contact with &39t46sponding pad on the card, the
said first end projecting out of the plane of the upper plane face (16) of
the jnsulating body (12) and being |5 extended by a nose (32) which is

el astically pressed, vertically upwards, so as to bear against a stop
surface; - a central portion (38, 40) for linking the blade (14) to the

i nsul ati ng body (12) ; and
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- a seconWw@onksge4) for connecting the blade (14) to a 20 PCDERBAZSG
circuit of the read-wite device; and of the type in which the insulating
body (12) is bounded longitudinally by at |east one rear vertical plane
transverse face (22), into which face (22) housings (24) run

| ongi tudi nal Iy, each housing acconnnda$gE94g%contact bl ade (14) 25 which
Is fitted thereinto by being inserted Itadinally fromthe 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 crosspi ece (66)
noul ded as one piece 30 with the insulating body (12).

FIG.39



2. ConnecW$100/688¢%rding to the previous claim char act ePFEEEVIPHat
the said stop surface consists of the | ower face (70) of the crosspiece

(66) and in that the upper face of the 20 crosspiece (66) is a portion
of the plane upper face of the insulating body. 3. Connector according to

ei ther of the preceding clainms, charact @37qg§in that the crosspi ece (66)
ace (22) and in that the

Is adjacent to the said 5 transverse |atera
crosspi ece (66)




extends iwolb/gsseni th the said housing (24). 4. Connector aPCDEEIIN$NGO any
one of the preceding clains, characterized in that each housing (24) runs
vertically downwards into a horizontal plane | ower face (18) of the

i nsul ati ng body (12). o0 5. Connector according to any one of the
precedi ng clains, characterized in tha:a t}ag@:entral | i nki ng part (38) of
each bl ade (14) is a hairpin-shaped be ﬁ-o part extendi ng approxi mately
parallel to the upper plane face (16) of the insulating body (12),
conprising a first branch (40) of which the free end is extended 15 by the
connecting end (34) of the blade (14), which first branch includes neans
(47) for fastening the blade (14) to the insulating body (12), and
conprising a second bra 2) of whi ch Ahe—f+ree- —_—
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end i s ext w@lew6ds§? t he. curved contact end (30) of the bl ade PEIEPOURING; [ st
(40) and second (42) branches being joined together by a 20 central
U-shaped bend (38) directed towards the centre of the connector. 6.

El ectrical connector according to Claimb5, characterized in that the free
end (46) of the first branch (40) of th@gZeMBal |inking part (38) of the
bl ade (14) is enbedded in a housing in the 25 insulating body (12). 7.

El ectrical connector according to Claim6. characterized in that the curved
contact end (30) of each blade (14) extends approximately in line with the
enbedded free end (46) of the first branch (40) of the central |inking part
of the blade (14).
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30 WE) 00F68867t r i cal connector according to any one of GGEEFV0A3%08 7,
characterized in that the curved contact end (30) is located longitudinally
bet ween the said central bend and the connecting end (34). 21 9.
Connector according to any one of Clains 5 to 8 taken in conbination with
either of Clainms 3 and 4, characteri zegisi/n‘l@at t he connecting end (34) of
each bl ade (14) projects longitudinally rearwards beyond the said rear
transverse face (22). :




10. ConnectWP O¥E8867di ng to any one of Clains 5 to 8 taken i n ROHETNAT%n
with either of Clainms 3 and; 4, characterized in that the connecting end
(34) of each blade (14) is ltocated longitudinally to the front of the said
rear transverse face (22). 11. Electrical connector according to either of
Clainmse 9 and o 10, characterized in th@Q g connecting end (34) of each
bl ade (14) extends horizontally. 12. Electrical connector according to
either of Cains 9 and 10, characterized in that the connecting end (34) of
each bl ade (14) extends vertically downwards. 15 13. Electrical
connector according to either of ainms 9 and 10, characterized in that the
connecting end (34) of each bl ade

FIG.45



(14) ext enaowesgsivar ds bel ow t he ower plane face (18) of tPkeT/Epea3sts ng
body (12), making an acute angle with the plane of this face, and in that
the connecting end (34, 78) is elastically 20 defornable. 14. Connector
according to any one of Clainms 8 to 12, characterized in that the
connecting end (34) is visible fron1ouggbgq%she i nsul ating body (12). 15.
El ectrical connector according to any one of the 25 preceding clains,
characterized in that it includes an integrated electrical switch for
detecting the | ongitudinal position of the card with respect to the

I nsul ating body (12). 16. Connector according to any one of the preceding

FIG.46



cl ai ns, chay@od/essszed in that the insulating body (12) is boREI&PISEH3NGy
longitudinally oriented vertical lateral faces (20) and transversely
oriented vertical lateral faces (22), and by a horizontal plane |ower face
(18), and in that at |east one of the pairs of opposed |ateral faces each
has a lower rim (80, 84) which projects @Tt/t/@?ds fromthe insulating body
(12) and which is bounded vertically upwards by a horizontal upper facet
(82, 86), especially for another conmponent (116) to bear on this facet. 17.
Connector according to any one of the preceding

o~
<
&)
e
=



clainms, charewdses7 zed in that the transverse distance (gdr/EpdofBsusat i Ng
a longitudinal lateral face (20) fromthe vertical md- plane passing

t hrough the i mredi ately adjacent pair of blades (14) is equal to half the

standardi zed pitch (P) separating two adjacent blades (14). 18. Connector

according to any one of the preceding 4 ;I aéms characterized in that the
I nsul ating body (12) includes profiles %’10&) allowing it to be fitted into
a conpl enentary accessory (116).
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