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"Compact assembly for the connection
of a smart card, comprising means

_ for ejecting the card”

The present invention relates to an assembly for the
connection of an electronic memory card, or smart card, having,
on one of its main faces, electrical contact pads connected to an
integrated circuit in the card. -

Such an assembly must help in placing the card in an
operating position in which the electrical connection is ensured.

Such an assembly must also allow the user to easily
extract the card after it has been used.

According to a first known design, which is for example
used in apparatuses allowing bank transactions to be carried out,
it is the apparatus itself which, at the end of the transaction
operations, using motorized means, ejects the card into a position
such that it allows the user to grip the card.

According to another, particularly simple design, the card,
in the operating position, projects significantly from the receiving
device, by several tens of millimetres, so as simply to allow the

 user to take hold of the card by the projecting portion of the latter

and to extract it from the receiving device by pulling on the card in

- a direction parallel to the plane of the card.

However, this design has the drawback of leaving a
significant part of the card projecting when the latter is in the
operating phase. For many applications, and for example for
safety reasons when the card is used in an apparatus placed in
the passenger compartment of a motor vehicle, it is desirable that
the card protrude only very slightly to the outside of the receiving
device when it is in the connection and operating position, or that
a small part of the card be accessible via a recess provided for
this purpose in the casing of the equipment which receives it.

Such an arrangement, in which the card protrudes only a
few millimetres to the outside of the receiving device, makes it
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particularly difficult,” if not impossible, for the user to: manually
grip the card. | ' R

Document EP-A-0,350,509 has aiready proposed a
receiving device in which, in the operating position, the card is
entirely inserted into a device, the insertion window fdr the card
being closed by a hinged flap which, when the user desires to .
e:dract the card again, is swung away by the user and causes the
expulsion of the card out of the receiving device. |

This design is complex and also has the drawback of
requiring on the part of the user to manipulate the cover, the
gripping means of which are not very accessible and not very
easy to use, especially when the manipulating, for the purpose of
extraction, is done "blind".

Within the context of an application to a portabie case,
document FR-A-2,681,711 has aiready proposed a receiving
device for a smart card, of the type comprising a case, one face
of which delimits a window allowing access to a carriage which
includes a compartment for accommodating the card and which
can slide in the case between a rest position, in which the card
can be placed in the compartment or extracted from the latter, and
an operating position, in which the contact pads on the card
interact with electrical contact elements of an electrical connector
placed in the casing, and of the type comprising stop means,
placed between the -Casing and the carriage in order to delimit the
rest position of the latter, and means for locking the carriage in
the operating position.

In the design presented in that document, extraction of the
card requires grasping the carriage manually by its lateral faces
so as to release the locking means and so as to cause it to return
to its rest position in which it is possible to have access to the
card in its compartment.

The latter design too does not allow the card to be
extracted in a simple manner from the receiving device, and

especially when done "blind".
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- A design of a receiving device in which the card, in the
operating position, protrudes only very slightly from the receiving
device, and in which the handling of the card for the purpose of
extracting it may be done easily, and especially done "biind", has
been proposed in document WO-A-96/02893 (ITT).

That document thus provides an ‘assembly for the
connection of a smart card, having, on one of its main faces,
electrical contact pads connected to an integrated circuit in the
card, of the type comprising a body, one face of which allows
aécess to a carriage for accommodating the card and which can
slide longitudinally along the body between a rear, rest position,
in which the card can be placed on the carriage; or extracted, and
a forward, operating position, in which the electrical contact pads
on the card interact with the electrical contact elements of an

-electrical connector placed in the body, of the type comprising

stop means, for delimiting the rest position of the latter, and

‘means for locking the carriage in the operating position, and of

the type in which the carriage is returned elastically to its rest

position, the said means for iocking the carriage in the operatmg

position, against the elastic return force of the carriage,

- being of the type which is triggered automatically when
the carriage reaches its operating position and of the type in
which the release is caused by forward movement of the carriage,
against the elastic return force, beyond its operating position,

- and including a locking hook carried by the body, an end
nose of which hook, when the carriage is near its operating
position, engages with a locking cam formed opposne it in the
carriage. '

The purpose of the invention is to provide an improvement
to such a design, which makes it possible in particular to reduce
the size of the assembly in all its dimensions so as to make it
easier to incorporate it into a- small item of electronic equipment
such as a celiular telephone of the GSM type and aliowing a
standardized connector to be used for producing it.
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For this 'purpose, the invention provides an assembiy of the
‘abovementioned type, characterized in that the end nose of the
locking hook extends transversely in a direction parallel to the
plane in which the card and the carriage slide and in that the
locking cam is formed in a surface portion of the carriage
perpendicuiar to the plane of sliding.

According to other characteristics of the invention : -

- the locking cam has a section for insertion of the locking
nose, a section for. retention of the locking nose, which
determines the operating position of the carriage, and a section
for releasing the locking nose ;

- the locking cam has an approximately heart-shaped
profile ; . :
- the locking hook is an eiongate element which extends
approximately along the direction of sliding of the carriage, a free
end of which is bent through 90° in order to form the locking nose,
and which is able to pivot in order to allow the locking nose to
engage in and escape from the locking cam ;

- the locking: hobk is an element consisting of a bent metal
wire ; | _
. - the locking nose is urged elastically towards the locking
cam ; o

- the carriage includes a stop for positioning the card,
which engages with a transverse edge of the card which extends
in a direction perpendicular to the direction of sliding of the
carriage ; _ _
. the means for the elastic return. of the carriage towards
its rest position comprise at least one compression spring piaced
between bearing surfaces formed on the carriage and on the
body ; .
- the body is made in two parts, a front part and a rear
part, which are assembled in the longitudinal direction in order to

imprison the carriage ;



10

15

20

25

30

WO 00/70532 = |

PCT/EP00/04253

- the rear part of the body inciudes a front section in the
form of a U open longitudinally towards the front for insertion of
the carriage which is slidingly guided between the two opposed,
longitudinally oriented, horizontal lateral branches of the front
section, which branches are joined together by a transverse
branch which includes the means for stopping the carriage in the
rest position, and in that the front part of the body constitutes a
closure end-piece which is fitted over the front free ends of the
said branches ;

- the front free end of the said compression return spring
bears longitudinally against a surface formed in the front part of
the body forming the end-piece ; '

- the front part of the body is fitted over the rear part by
snap-fitting ;

-. the carriage has a rear portion for guiding and for
stopping, and a front portion bounded transversely outwards by
two longitudinally oriented vertical lateral faces in one of which
the said locking cam is formed ; .

- the rear free end of the elongate element forming the
hook is bent through 90° transversely inwards in order to form the
said locking nose and its front free end is extended transversely
inwards by a mounting and hinging branch ;

- the said mounting and hinging branch of the elongate
element is interposed between the front free end of the return
spring and the said surface formed in the front part of the body
forming the end-piece ;

- the rear section of the rear part of the body includes a
housing which accommodates the connector, in which housing the
latter is mounted in the vertical direction ; '

- the housing and the insulating body forming the contact
holder of the connector include complementary stop means for
determining the vertical position of the connector with respect to
the body and compiementarily shaped elastically deformable
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-means for vertical retention of the abutted connector in its
housing ; o

~ - the assembly includes a switch, of the normally op'en or
normally closed type, for detecting the presence of a card and the
end of insertion travel of the latter, which switch does not change
state when the carriage undergoes, in both directions, the
overtravel| beyond the said operating position.

Further characteristics and advantages 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 a perspective, top and three-quarter rear view
of a connection assembly according to the invention, which is
shown with the carriage in the rear, rest position ;

- Figure 2 is a view similar to that in Figure 1, in which the
carriage is shown in the front, working position ;

- Figure 3 is a perspective, bottom and three-quarter rear
view of the assembly in Figures 1 and 2, in which the carriage ‘is
shown in a front overtravel position that it occupies temporarily
ahd in an unstable manner when the user acts on the card for the
purpose of ejecting it ; o

- Figure 4 is a view on a large scale of the assembly, in
cross section through a vertical mid-plane of the connector ;

- Figure 5 is a perspective, top and three-quarter rear view
of the rear part of the body of the assembly ;

- Figure 6 is a perspective, bottom and three-quarter rear
view of the body in Figure 5 ; _

- Figure 7 is a perspective top view of the electrical
connector of the assembiy ;

- Figure 8 is a perspective bottom view of the connector in
Figure 7 ; _

- Figure 9 is a perspective three-quarter rear view of the

carriage on a larger scale ;
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- Figure 10 is a perspective three-quarter front view of the
carriage in Figure 9 ;

- Figure 11 is a view of the carriage in Figure 10 at another
angle ; o
- Figure 12 is a side view of the carriage illustrating its

longitudinal lateral face which includes the locking cam ;

- Figure 13 is a perspective view on a large scale
illustrating the elongate element which includes the locking nose ;
- Figure 14 is a perspective three-quarter rear view on a
large scale of the front part forming the end-piece of the body of
the assembly ; _
- - Figure 15 is an exploded perspective view of all of the
components of the assembly illustrated in Figure 1 ;
- Figure 16 is a perspective view on a large scale of one of

. the contact blades of the.connector ;

- Figure 17 is a top view of the assembly according to the

- invention, in which the carriage is illustrated in the rest position
~and in which the main components are shown as if they were
transparent ;

- Figure 18 is a side view of Figure 17 ;

- Figures 19 and 20 are views similar to those in Figures
17 and 18, in which the carriage is illustrated in the working
position ;

- Figures 21 and 22 are views similar to those in Figures
17 and 18, in which the carriage is illustrated in the overtravel
position ;

- Figure 23 is an exploded perspective view of the
components of a second embodiment of an assembly according to
the teachings of the invention, in which the connector is
incorporated into the rear part of the body of the assembly ;

- Figure 24 is a top view of the assembly in Figure 23, in
which the carriage is illustrated in the rear, rest position ;

- Figure 25 is a view similar to that in Figure 24, in which
the carriage is illustrated in the front, working position ; and



10

15

20

25

30

WO 00/70532 8

PCT/EP00/04253

- Figure 26 is a view similar to that in Figure 24, in which
the carriage is shown in the front overtravel position.

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

In order to facilitate the description and the drafting of the
claims, the terms vertical, horizontal, upper, lower, front, rear,
etc. will be used by way of non-limiting example, these referring
to the figures. '

As may be seen especially in Figures 1 and 15, the
apparatus 100 according to the invention consists of a body 102
composed of two parts, a rear part 104 and a front part 106, which
are produced by moulding a plastic, of an electrical connector 10,
of a switch 88 for detecting the presence and the end of insertion
travel of a card in the active or working position, of a carriage 108

for ejecting the card, together with its two return springs 110 and

its locking hook 112 which is an element consisting of a bent
metal wire, the main body of which extends longitudinally parallel
to the direction "I" of insertion of the card and of sliding of the
carriage 108. h

The connector 10 will firstly be described.

Figures 7 and 8 shown an illustrative embodiment of an
electrical connector 10 incorporated into the connection assembly
100.

According to the known general design in document
WO-A-95/18421, the connector 10 essentially consists of an
insulating plastic block or body 12, produced by mouiding, which
constitutes a support element forming a contact holder for a
series of contact blades 14 made of conducting material.

In general, the - connector 10 exhibits double design
symmetry with respect to two perpendicular vertical planes of
symmetry, one being longitudinal and the other transverse.
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In the embodiment illustrated in Figures 1 to 8, the
connector 10 has three pairs of contact blades 14 aligned

longitudinally in pairs.

The connector 10 thus has six contact blades, each
capable of interacting, in a known general manner, with a
corresponding conducting pad on a smart card (not illustrated in
the figures). '

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

According to the known general design in document
WO-A-95/18421, the insulating body 12 has two series of three

‘housings 24 aligned in pairs.

Each housing 24 runs longitudinally into a corresponding

-rear transverse face 22 and it is open vertically downwards in the
. lower face 18 and vertically upwards in the upper face 16.

Each housing 24 is designed to accommodate a contact
blade 14 made of elastically deformable conducting material, one
embodiment of which is illustrated in Figure 16. Each contact
blade 14 constitutes a cut and bent conducting element. Each
contact blade 14 extends along the longitudinal direction and in a
vertical plane parallel to the longitudinal plane of symmetry.

- Each contact blade 14 has a first, convex curved contact
end 30 which is designed to interact with a corresponding pad on

- a smart card which can be inserted longitudinally, in a horizontal

direction "I" parallel to the housings 24, into a read/write device
(not illustrated) which is equipped with a connection assembly 100
which is delivered with the connector 10 already mounted in the
body 102.

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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_ Each contact blade 14 also has a connection end 34 which,
in the embodiment illustrated in the figures, 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 approximately in the plane of the lower
face 18 of the insulating body 12, being slightly offset downwards
by approximately 0.5 mm so that the total thickness of the
connector 10, which is approximately 2.4 mm including the height
of the output terminals 34, corresponds to the total height of the
rear part of the assembly 100.

in the example shown in the figures, the total height
between the upper face. of the printed-circuit board and the sliding
face for the card is approximately equal to 2.4 mm ; it can be
reduced to 1.9 mm by using a connector 10 with lower output
terminals 34. If the contact blades 14 of the "cantilever" type are
replaced with straight contact blades of the "crook" type, the
thickness of the front part may be reduced to approximately 1 mm.

Each connection end. 34 constitutes a tab allowing each
biade 14 to be electrically connected to a conducting track on a
printed-circuit board (not illustrated), for example by soldering
~using the surface mounting technique.

The curved contact end 30 and the connection 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 to the lower face 18 of the insulating
body 12, and a second branch 42 making 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 faces towards the centre of the
connector 10, that is to say towards the transverse intermediate
_partition 28, so as to lie approximately in line with the conducting
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pads on the chip of the smart card when the latter is in the read-
- write position.

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 into which the nose 32 passes when the upper
branch 42 with the curved end 30 flexes vertically downwards.
Each enlarged free end 46 is extended by the connection tab 34.
in a known manner, each free end 46 has, for mounting the blade
14 in its housing 24 and for retaining it therein, a lateral harpoon
48 and a lateral stabilizing tab 50 which are accommodated in
complementary laterai slots in each housing 24.

As may be seen in Figure 16, the teeth of the harpoon-47
are formed along a cut {ongitudinal tab which also, like the tab 50,
has the function of stabilizing the contact blade 14 when in
position in its housing 24. .

- Each housing 24 runs into the upper face 16, in which it

defines, in top view and as may be seen in Figure 7, a slot 60

which allows passage for the curved contact end 30 of the blade
14 and partly passage for the second branch 42 of the central
linking part 38.

. Each slot 60 is bounded longitudinally towards the front,
that is towards the centre of the connector, by an edge 62 and it
is bounded towards the rear by a crosspiece 66 moulded together
with the insulating body 12.

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

. Each of the two upper longitudinal end corners of the
insulating body 12 thus exhibits continuity of material and of
profile over the. entire transverse width of the insulating body,
preferably with a chamfer 68, as iilustrated in Figure 7.
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Each crosspiece 66 constitutes, by its inclined internal
lower face, a stop against which the nose 32 of the associated
contact blade 14 bears elasticaily so as to determine the rest

_position of the blade 14.

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.

- When fitting each contact blade 14 by iongitudinal
insertion, 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 elastic displacement of the latter vertically
downwards, with the nose 32 penetrating the hole 45.

Each of the transverse lateral faces 22 of the insulating
body 12 is provided, in its lower part, with a longitudinal rim 84
which extends over the entire width of the insulating body 12 and
which is bounded vertically upwards by a horizontal upper bearing
facet 86 with which a complementary part of the body of the
device engages, as will be explained below.

The connector 10 is housed in a housing 114 in the rear
section 116 of the rear part 104 of the body 102, the front section
117 of which, having an overall shape in the form of a U on its
side, consists of two paraliel longitudinal arms or branches 118
and 119 joined together by a transverse branch or crosspiece
120.

The upper face of each branch 118, 119 is bounded
longitudinaily towards the front by a stop piate 191, 193, the two
plates being vertical, tranversely oriented and copilanar.

Two horizontal lateral reinforcirig wings 122 and 124 join
the rear section 116 to the branches 118 and 119 and they extend
in an intermediate plane between the horizontal pilanes
corresponding to the upper face 126 and to the lower face 128
common to the branches 118 and 119 and to the rear section 116.

The lateral wing 124 lies at a level approximately 0.5 mm
below the plane 126 of sliding of the card, especially so as to
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-create a recess in order to aillow embossed cards according to the

- 1SO 7811 standard to be inserted.

The rear section 116 has the overall shape of a rectangular
frame which delimits the complementary housing 114 in the
insulating body 12 of the connector 10.

The vertical position of the connector 10 in the housing
114, so that its upper face 16 is approximately coplanar with the

-upper face 126 of the rear section 116 of the body 102, is

determined by the upper facets 86 of the rims 84 butting,
vertically upwards, against the lower facets 130 of the rims 132
formed in the upper part of the transverse lateral faces 134 of the
housing 114. - ' '

The connector 10 is held in place in the housing 114 by
projecting - lugs 136 formed near the lower edges of the
longitudinal lateral faces 138 of the housing 114, which lugs are
chamfered in order to aliow the connector 10 to be mounted by
snap-fitting, by the elastic bending of the longitudinal lateral
uprights of the frame, and which engage with compiementary
notches 139 in the lateral faces 20 of the insulating body 12.

The notches 139 are slightly inclined to the horizontal, ‘as
are the lugs 136, so as to absorb the clearances in the vertical
‘direction. - -

- The -flexibility of the lateral uprights 138 of the frame
allows these clearances to be absorbed. Thus, a slight horizontal,
non-functional, clearance (not illustrated in the figures) may thus
remain in the transverse direction between the opposing faces 20
and 138. This absorption of the clearances is useful for
guaranteeing good coplanarity between the connection tabs or
output terminals 34 of the connector 10 and those of the switch,
which belong to two separate components joined together in the
assembly 100. ' '

The rear external transverse lateral face 140 and the front
external transverse lateral face 142 of the frame 116 have crenels
144 allowing access to the connection tabs 34 for the refiow
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soldering operations using an infrared beam and/or for visual
inspection 'of the soldered joints and/or for electrical test
operations. , ' _

The reinforcing wing 122 is solid, whereas the other wing
124 has a window 148 and, on its lower face, has a stud 148 for
positioning the body 102 on a printed-circuit board.

If it were desired to use a connector 10 having four pairs of
contact blades 14, all that is required is to make a housing 114
with a larger transverse dimension by widening it towards the left
in Figure 5, that is to say by "encroaching" on the wing 122,
without increasing the overall width of the assembly.

A second positioning stud 150 is formed on the lower face
128 of the iongitudinal branch 118 of the front section, which is a
solid branch of rectangular cross section like the branch 119, the
lower face of which has a housing 152 which houses, in a general
arrangement known from document WO-A-95/33243, a switch 88
for detecting the presence and the end of insertion travel of a
card in the active position. .

The switch 88, for example of the normally open type, is
incorporated into the body 102, being located here, for example,
to the right of the connector 10. Its body 90 is fitted and hot-
crimped in the housing 152 and it comprises a pedal 96 for
actuating the switch 88, the branch 119 having a hole 97 through
which the pedal 96 passes, while the tabs 92 for electrically
connecting the switch 88 to the printed-circuit board are
accessible thro.ugh the window 146 in the reinforcing wing 124.

The total width or overall transverse size of the assembly
100 is particularly small and ‘it corresponds to the distance
separating the external longitudinal lateral faces 156 of the
branches 118 and 119, which are vertical plane faces, while their
opposing internal Iohgitudinal lateral faces 158 each have a
longitudinal rail 160 for guiding the carriage 108 in its sliding
movement. '
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The U-shaped front section 117, comprising the branches
118 and 119, is thus open longitudinally towards the front in order
to allow the ejection carriage 108, to be inserted into it rearwards
from the front.

The carriage 108 is thus mounted so as to slide and be
imprisoned in a chamber bounded longitudinally towards the rear
by the external transverse face 142 of the crosspiece 120 and
towards the front by the vertical piane of the rear transverse face
161 of the front part 104 forming the end-piece, which is a hollow
moulded piece having two lateral housings 162 and 164 which are
open longitudinally towards the rear, each housing
accommodating a free end section 166, 168 of complementary
cross section of a branch 118, 119, respectively, the cross
sections being different in order to form means for polarizing the
direction in which the end-piece 106 is mounted.

The two. lateral housings 162 and 164 give the end-piece
106 a box structure so as to make it mechanically stiff, since the
thicknesses of its various walls and partitions are very small in
order to reduce the overall size of the assembly 100.

. The stiffness thus obtained makes it possibie, after

.assembly by snap-fitting the front part 106 over the rear part 104,

to stiffen the U-shaped piece consisting of the two longitudinal

-branches 118 and 119 and thus to guarantee that the carriage

slides properly and to prevent deformation phenomena, for
example caused by the temperature during the soldering
operations.

. The front part 106 thus constitutes an end-piece which is

.retained in position by snap-fitting means, namely by lugs 170 and

notches 172. _ _
- . Between the two housings 162 and 164, the front end-piece

- 106 has. a central cavity 174 of larger dimensions, which is also

open longitudinally towards the rear and is closed by the vertical
transverse wall 176.
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This cavity in particular receives the front portion 182 of
the carriage 108 in its sliding movement, the rear portion 180 of
the carriage 108 constituting the guiding portion between the
branches 118 and 119.

The rear portion 180 of the carriage 108.is a solid portion
having the overall shape of a solid rectangular parallelepiped,
which is bounded transversely by two vertical lateral faces 184,
each of which has .a longitudinal slideway 186 having a shape
complementary to a rail 160 on the rear section 117 of the rear
part 104 of the body 102 so as to guide the carriage 108 in its -
sliding movement and to ensure its vertical retention in both
directions with respect to the branches 118 and 119. _

The rear portion 180 of the carriage 108 is bounded by rear
stops 188 which are able to bear longitudinally rearwards against
facing p'arts 143 of the front transverse face 142 of the crosspiece
120 (see Figure 17) in order to define the rear longitudinal rest -
position of the carriage 108 with respect to the body 102, 104,

-120. ' ' S
The stops 188 are offset longitudinally rearwards with
respect to the rear transverse face 189 of the rear portion of the
carriage 108 in order to form a recess for the output terminals 34
of the front row of contact blades 14 and to allow the presence of
a certain volume of solder on the corresponding contact pads on
the printed-circuit board. _ '

When in position mounted in the body 102, the upper face
180 of the rear portion 180 of the carriage 108 is flush with the
upper face 126 of the branches 118 and 119 of the rear part 104
of the body 102 and it includes a transverse stop plate 192 which
extends vertically upwards above the upper face 190 and the rear
transverse vertical face 194 of which constitutes the surface with
which the front transverse edge of the card is able to engage in
order, on the one hand, to drive the carriage 108 longitudinally
forwards when the card is inserted and, on the other hand, to
allow the card to be ejected.
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The height of the plate 192, like that of the fixed stop

plates 191 and 193 of the branches 118 and 119, is slightly

greater than the maximum thickness of the smart card, i.e. of the
order of approximately 1 mm, so that the thrust forces produced
by the card on the carriage 108 are well distributed.

Longitudinally towards the front, beyond the plate 192, the
carriage 108 is extended by a front portion 196 having the overall
shape of a rectangular paralielepiped, the profile and the

- dimensions of which are complementary to those of the cavity 174

in the end-piece 106 so as, by sliding longitudinaily, to be
accommodated therein. .

The front portion 196 is bounded longitudinally towards the
front by a transverse face 198 into which two cylindrical housings
200 run, each housing accommodating one of the two .return

.springs 110, each of which is a helical compression spring whose

rear longitudinal end bears against the end wall 202 of a housing
200 and whose front longitudinal end bears against the internal
transverse face 177 of the rear transverse partition 176 forming
the end wall of the end-piece 1086. '

Two compression springs 110 are preferably used for
applying a force, of the order of 8 N, to the carriage 108 sufficient
to overcome the friction internal to the assembly, the external
friction applied, for example, to the card by its guiding means in
the equipment as well as the friction of the card on the ends 30 of
the contact blades. This sufficient force is thus obtained while
minimizing the diameter, in this case equal to approximately
2.4 mm, and the length of the springs 110 so as to minimize the
overall size of the front part of the assembly.

The carriage 108 is placed approximately along the
longitudinal axis of the insulating body 12 of the connector 10 and
the two compression springs. 110 are placed, approximately
symmetrically with respect to the longitudinal axis, facing it so as
to balance the insertion forces exerted by the user and the
ejection forces applied by the assembly to the card which, via its
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lower face, rubs against the curved upper ends 30 of th:a six

contact blades 14. .
The housings 200 for the two springs 110, are each open

-vertically upwards and downwards so as to limit the overall height

or thickness of the front portion 182 of the carriage 108 to
approximately the value of the diameter of the springs 110, i.e. to
approximately 2.4 mm in the example shown. '

The front portion 196 is bounded lateraily by two vertical

transverse faces 204 and 205 which each extend, in the mounted

and rest position of the carriage 108, opposite the facing portion
of the internal longitudinal lateral faces 158, 160 of the branches

.118 and 119.

The lateral face 205 is slidingly received with a small

‘transverse clearance so as to face the vertical lateral face 210 of

the cavity 174, while the lateral face 204 has a large transverse -
clearance so as to face the vertical lateral face 208 of the cavity

174 in which a longitudinal groove 212 is formed, transversely
towards the outside, the active main strand of the locking hook

112, for the transverse and vertical movement of the locking hook,
being housed therein. _

- The sliding of the lateral face 205 of the carriage along the
lateral face 210 of the cavity 174 in the end-piece 106 makes it

~ possible, in the working position, to prevent the carriage from

pivoting inopportunely, due mainly to the second spring which
does not bear on . the locking hook, about a vertical axis
perpendicular to the plane of sliding of the card and in the
clockwise direction with regard, for example, to Figure 17. This
pivoting effect could also be reduced by lengthening, not shown,

- the mounting strand 214 of the locking hook so that it is held

longitudinally pressed by the two springs.

The lateral face 204, which is oriented longitudinally and
vertically, thus extends in a plane perpendicular to the general
plane of the card, i.e. in a plane perpendicular especially to the
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copianar upper faces 190 of the carriage 108, 126 of the body 102
and 16 of the connector 10. '

- The lateral face 204 includes the generally heart-shaped
locking cam 206, the design of which is known, for example, from
document WO-A-96/02893. |

The cam 206 is extended longitudinally towards the front
by a groove or channei 208, the-assembly formed by the cam and
the channel being able to receive, by displacement, the rear free
end 210 of the main strand 212 of the locking hook 112 with
respect to which the rear free end 210 is bent approximately
through 90° transversely inwards in order to form the locking nose
which engages with the cam 206.

The front free end 214 of the main strand 212 of the
locking hook 112 is also a 'strand, of longer length, which is bent
transversely inwards = through -approximately 90° and which
extends in the same plane as the nose 210, in order to form a
strand for mounting, retaining and hinging the locking hook 112
with respect to the body 102, and more specifically with respect to
the front end-piece 106. '

As may be seen for example in Figure 17, the mounting
strand 214 is housed in a complementary housing 216 formed in
the internal transverse face 177 of the end wall 176 of the end-

piece 1086.

-The mounting and hinging strand 214 is kept longitudinally
pressed forwards against the end wall of the housing 216 by the
front longitudinal end of one of the two return springs 100 (see
Figure 17). '

The locking hook 112, and therefore the nose 210, may
thus pivot about an axis perpendicular to the direction {, and the
hook 112 and the locking noée 210 are permanently urged
elasticaily and transversely inwards, towards the locking cam 206
formed in the face 204, by the force exerted by this spring on the
slightly rearwardly curved shaped piece 215 of the strand 214.
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The profile of the cam 206 has, in a known manner, a
section 294 with a first ramp 296, for introducing the locking nose
210, and then a section 298, which is separated from the insertion
section 294 by a ramp 300, for retaining the locking nose 210.

Finally, the profile of the locking cam has a section 302 for
the escape of the locking nose 210, which section 302 is
separated from the retention section 298 by a ramp 304 and itself
has an escape ramp 306. '

Towards the left in Figure 12, the insertion section 294 and
the escape section 302 each have a stop wall, respet:tively 308,
310, for the locking nose 210.

For the operation of the locking means involving the hook
112 and the cam 208, reference may be made to the detailed
description of these which is given in document WO-A-96/02983.

During the displacement travel of the carriage 108 from the
right to the left in Figure 17, the locking nose 210, after having

- travelled along the groove 208, reaches the'-position at the start of

the insertion section 294.
It then passes over the ramp 296 until reaching the wall

308. .
These displacements of the carriage 108 are made against

the return force exerted by the springs 110.
The user, who has felt that the locking nose 210 has butted
against the wall 308, then releases his thrusting action on the rear

transverse edge of the card.

Due to the effect of the return springs 110, the carriage
108 is elastically returned from the left to the right.

The locking nose 210 then moves to the position in which it
drops into the notch-shaped retention section 298.

In this position, called the "working" position or "operating"
position, the carriage 108 is locked in its operating position

-illustrated in the Figures 19 and 20.

During the first displacement phase of the carriage - 108
against the springs 110, the front transverse edge of the card
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engages with the pedal 96 which controis the switch 88 for
detecting the. presence of the card in the operating position.

The positioning of the switch 88 in the body 102, 104 and
of the locking cam 206 of the carriage 108, as well as the
distance between the position of the hook in the notch 298 and
the positions of the hook against the end walls 308 and 310, are
such that they prevent any spurious electrical pulse during the
overtravel phase during insertion and extraction of the card.

The operating sequence of the switch 88 is as follows.
During insertion of the card, the contact blades 14, 30 engage
with the contact pads on the card in order to establish electrical
contacts for signals, and then the switch is activated during the
displacement of the hook in the ramp 296. The switch is
deactivated only during the displacement of the .hook in the
escape section 302. _ ,

-‘This sequence is - compatible with all the possible

- positioning scenarios for the contact pads on the card, as are

defined by the 1ISO 7816 standard. _

The unlocking of the carriage 108 takes place by pushing,
from the right to the left in Figure 19, on the rear transverse edge
of the card against the return force applied by the springs 110.

The locking nose 210 then moves, within the locking cam
206, over an overtravel of approximately 0.5 mm into the position
illustrated in Figures 21 and 22, during which displacement it gets
past th_e ramp 304. _

Optionally, this displacement may continue until the locking
nose 210 butts against the end wall 310.

The small amount of unlocking overtravel is always less
than the available length portion of the contact pads so as to
guarantee that no interruption in the electrical connection occurs
during the uniocking overtravel.

The user then releases the thrust force that he had just
applied to the rear transverse edge of the card and the unlocking
nose 210 disengages from the locking cam 210 by passing from
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the position in Figures 21 and 22 to the next position by getting
past the ramp 306, the carriage 108 being freely and elastically
returned by the compression springs 110 to its rest position
illustrated especially in Figures 17 and 18, in which position it is
in longitudinally rearward abutment.

in order to avoid inopportune ejection of the card when the
carriage 108 reaches the rear stop, it is possible to incorporate
braking means (not illustrated) in the equipment which receives
the assembiy 100, the braking effect thus obtained adding to the
braking effect resulting from the friction of the contact blades 14
on the lower face of the card. '

It will be noted that the permanent elastic urging of the
locking nose 210 by the spring 110 bearing on the slightly curved
shaped piece 215 of the strand 214 prevents any accidental
escape of the locking nose 210 and therefore any accidental
release of the carriage 108, whatever the orientation in space of
the assembly 100, as well as in cases in which the assembly 100
is mounted in equipment subjected to. vibrations, impacts or
shaking.

As may be seen especially in Figure 14, the inner front
corner 211 of the branch 118 constitutes a rearward fixed
mechanical stop for the facing sharp bend 213 of the locking
hook. This stop makes it possible to keep the hook longitudinaily
in place in its housing in the end-piece and thus to prevent it from
moving backwards with any mobile equipment.

Three forward longitudinal stop means -may be
distinguished.

In normal use with a card, the mechanical longitudinal stop
determining the most forwardly inserted position of the card which
pushes the carriage 108 consists of the plates 191 and 193 of the
branches 118 and 119. The rear faces of the plates 191 and 193
are thus approximately aligned transversely with that face 194 of
the movable stop plate 192 of the carriage 108 when the latter is
in the overtravel position. -
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in. the absence of a card, and especially should the
carriage 108 be manipulated awkwardly, the rearward longitudinal
retention of the latter is provided by second stop means which
consist of the rear edge of the nose 210 of the locking hook 112
which then bears against the stop walls 308 and 310. -

Finally, the third safety stop means consist of the rear
transverse face 161 of the end-piece 106, against which face the
front transverse face of the stop plate 192 of the carriage 108
-bears. This stop also limits the pivoting of the carriage 108 about
a vertical axis perpendicular to the plane of sliding of the card in
the anticlockwise direction when a very large longitudinal force is
exerted forwards on the carriage 108, 192, since the second stop
means mentioned above are exerted only on one side of the
longitudinal branch 118. .

In normal use, only the. first stop means 191, 193 are
involved and their longitudinal position is such that it allows the
locking nose 210 to engage in the retention section 298 of the
cam 206 and to disengage therefrom. B

All the views of the drawings show an operating clearance
between the pieces which slide with respect to one another in
order to allow proper operation of the mechanism.

In order for the illustrations to be more easily drawn and to
be understood, the ways in which the clearances in the various
directions close up, depending on the direction in which the forces
are applied, which reverses between insertion of the card and
ejection of the card, have not been shown.

It may be readily understood that the user can carry out the
operations of insertion and extraction of the card C very simply
and almost blind. _

- For the user, insertion conventionally takes place by
inserting the card and then pushing the carriage 108 against the
springs 110 until terminating. in the final locking by the nose 210
according to a so-called "push-on" action. '
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The card may be extracted blind, according to a so-called
- "push-off" action, the user having simply to find, by feel, the rear
transverse edge of the card which protrudes very slightly from the
equipment and then exerting a slight forwar-cli push on the card,
the releasing of the push force causing:- the card to be
automatically expelled with the carriage 108.

The - positioning, insertion and extraction of the card
therefore take place, from the user's standpoint, using a simple
pushing movement of the card and therefore without extensive
gripping of the card needed for any extraction.” '

This function makes it possible to dispense with the
members and other card-ejecting means which are provided for
this purpose in appliances housing conventional connectors. It is
thus possible to meet the miniaturization req.uirements of these
.appliances, such as cellular telephones for example, and to do so
without increasing the cost of the "connector" payment.

The design of the assembly according to the invention is
particularly advantageous in that it allows the assembly to be
produced in the form of a single component of small dimensions,
especially its thickness, in which are combined, in the form of
added modular eleménts, particularly the functions of electricai
connection and of detection of the presence and end of insertion
travel of a card, it being possible for this assembly to be fitted
very easily into an appliance, for example by fixing it onto a
printed-circuit board, or any other component. : '

The small dimensions and the small overall size of the
assembly 100 allow it to be packaged in tape form, in the same
manner as conventional connectors, and to be positioned by
automatic pick-and-place machines by virtue of the gripping
surface available on the upper face 190 of the carriage 108 in the
rest position, which is close to the centre of gravity of the
assembly 100. The positioning and soldering are carried out with
the carriage in the rest position in order to avoid excessively high
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mechanical stresses applied by the compress:on springs 110 in
the cons:derable thermal heat-up phase durmg infrared refiow.

The second embodiment will now be described, in which
components and elements identical, similar or analdgous to those
described above are denoted by the same reference numbers.

In this second embodiment, the main difference over the
previous embodiment is that the insulating body 12 forming the
contact holder of the connector 10 is moulded as a single piece
with the rear part 104 of the body of the assembly 100.

Moreover, the means for detecting the presence of a card
and for detecting the end of insertion of the card consist of a
switch of the normally closed type, having an elongate blade 400
forming a moving contact which is mounted so as to slide
longitudinally in both directions with respect to the single piece
12, 104 and which is capable of engaging, depending"oh' the
longitudinal position of the carriage 108 which drives it in both
directions during its displacements with respect to the rear part
104, with the two fixed contacts 402 and 404 carried by the plastic
part adjacent to the insulating body 12 and which connects the

~ latter to the lateral branch 119.

The two fixed contacts, namely the rear fixed contact 402
and the front fixed contact 404, are overall of the same'typé as
the signal contact blades 14 and are mounted in the insulator in

- the same manner, that is to say by longitudinal insertion. Each of

the two switch contacts 402 and 404 has a tab 406 for connecting
it to the printed-circuit board. The curved end 408, 409 of each
fixed contact 402 and 404 protrudes upwards out of the plane of
the upper face 126 so as to engage with the lower facing face of
the moving contact 400 in the form of a plane horizontal strip, the
transverse width of which corresponds approximately to that of
the curved contact ends of the fixed contacts 402 and 404.

The front longitudinal end of the moving contact 400

includes two tabs 410 for fastening it, for the purpose of its

entrainment, in a slot 412 formed in the upper face 190 of the rear
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part 180 of the carriage 108, while its rear longitudinal end
includes two tabs 414 for guiding it in longitudinal translation in

- complementary grooves: in the upper face 126, 16 of the piece 12,

104. .
All the other elements and components of the assembly
100 are generally similar to those described previously and their
operation is identical. . S

_In the rear, rest position of the carriage 108, illustrated in
Figure 24, the moving contact blade 400 is simuitaneously in
contact with the curved free ends, in the flexed position, of the
two fixed contacts 402 and 404 so as to establish an electrical
circuit between these two contacts.

When the carriage 108 has reached its working or

. operating position illustrated in Figure 25, the moving contact

blade 400 is now in contact only with the single front fixed contact’
404 and the electrical switching circuit between the two fixed
contacts 402 and 404 is broken. _

The same applies in the overtravel position illustrated in
Figure 26, and the switching circuit is only re-established during
the rest return travel, during which the rear transverse edge 401
of the moving contact 400 again comes into electrical contact with
the front part, protruding above the upper face 126, of the rear
fixed contact 402.

It will be noted that, in all cases and in all embodiments,
the switch does not change state during the overtravel phase.



10

15

20

25

30

AR

PCT/EP00/04253

WO 00/70532 27

CLAIMS

- 1. Assembly (100) for the connection of a smart card,
having, on one of its main faces, electrical contact pads
connected to an integrated circuit in the card, of the type
comprising a body (102, 104, 106), one face (128) of which alliows
access to a carriage (108) for accommodating the card and which
can slide longitudinally along the body between a rear, rest
position, in which the card can be placed on the carriage (108), or
extracted, and a forward, operating position, in which the
electrical contact pads on the card interact with the electrical
contact elements (14) of an electrical connector (10) placed in the
body (104, 114, 1186), of the type comprising stop means (188,
143), for delimiting the rest position of the latter, and means (112,
210, 206) for locking the carriage (108) in the operating position,
and of the type in which the carriage (108) is returned elastically
to its rest position, the said means for locking the carriage (108)

- in the operating position, against the elastic return force (110) of

the carriage (108),

- being of the type which is triggeredi ‘automatically when
the carriage (108) reaches its operating position and of the type in
which the release is caused by forward movement of the carriage
(108), against the elastic return force, beyond its operating
position, |

- and including a locking hook (112, 210) carried by the
body (106), an end nose (210) of which hook, when the carriage
(108) is near its operating position, engages with a locking cam
(206) formed opposite it in the carriage (108),

characterized in that the end nose (210) of the locking

‘hook (112) extends transversely in a direction parallel to the

plane in which the card and the carriage (108) slide and in that
the locking cam (206) is formed in a surface portion (204) of the
carriage (108) perpendicular to the plane of sliding.



WO 00/70532

10

15

20

25

30

* [ L M S *
- . 2

3 PCT/EP00/04253

2. Assembly according to the preceding claim,
characterized in that the locking cam (206) has a section for
insertion of the locking nose, a section for retention of the locking
nose, which determines the operating position of the carriage
(108), and a section for releasing the locking nose.

~ 3. Assembly according to Claim 2, characterized in that the.
locking cam (206) has an approximately heart-shaped profile.
4. Assembly according to any one of the preceding claims,
characterized in that the locking hook (112) is an elongate
element (212) which extends approximately along the direction (1)
qf sliding of the carriage (108), a free end (210) of which is bent
through 90° in order to form the locking nose, and which is able to
pivot in order to allow the locking nose to engage in and escape
from the locking cam (2086).

5. Aésembly according to Claim 4, characterized in that the
locking hook (112) is an element consisting of a bent metal wire.

6. Assembly according to any one of the preceding claims,
characterized in that the locking nose (206) is urged elasticaily
towards the locking cam (206). -

7. Assembly according to any one of the preceding claims, -
characteriZed in that the carriage (108) includes a stop (192, 194)
for positioning the card, which engages with a transverse edge of
the card which extends in a direction perpendicular to the
direction (1) of siiding of the carriage (108).

8. Assembly according to any one of the preceding claims,
characterized in that the means for the elastic return of the
cafriage (108) to its rest position comprise at least one
compression spring (110) placed between bearing surfaces (202)
formed on the carriage (108) and on the body (106, 177).

9. Assembly according to any one of the preceding claims,
characterized in that the body (102) is made in two parts, a front
part (106) and a rear part (104), which are joined together in the
longitudinal direction in order to emprison the carriage (108).-
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10. Assembly according to the preceding claim,
characterized in that the rear part (104) of the body includes a
front section (117, 118, 119) in the form of a U open longitudinally
towards the front for insertion of the carriage (108) which is
slidingly guided between the two opposed, longitudinally oriented,
horizontal fateral branches (118, 119) of the front section (117),
which branches are joined together by a transverse branch (120)
which inciudes the means for stopping the carriage (108) in the
rest position, and in that the front part (106) of the body (102)
constitutes a closure end-piece which is fitted over the front free
ends (162, 164) of the said branches (118, 119).

11. Assembly according to the preceding claim taken in
combination with Claim 8, characterized in that the front free end
of the said compression return spring (110) bears longitudinally

.against a surface (177) formed in the front part (106 176) of the
~ body forming the end-piece.

12. Assembly according to either of Claims 9 and 10,

characterized in that the front part (108) of the body is fitted over

the rear part (104) by snap-fitting (170, 172).

13. Assembly according to any one of Claims 10 to 12,
characterized in that the carriage (108) has a rear portion (180)
for guiding and for stopping, and a front portion (182) bounded
transversely outwards by two longitudinally oriented vertical
lateral faces (204, 206) in one of which the said locking cam (206)
is formed.

14. Assembly according to any one of Claims 10 to 12
taken in combination with either of Claims 4 and 5, characterized
in that the rear free end (214) of the elongate element forming the
hook (112) is bent through 90° transversely inwards in order to
form the said locking nose and in that its front free end is

extended transversely inwards by a mounting and hinging branch
(214).

15. Assembly according to the preceding claim taken in
combination with Claim 8, characterized in that the said mounting
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and  hinging branch (214) of the elongate element (112) is
interposed between the front free end of the return spring and the
said surface (177) formed in the front part (106) of the body
forming the end-piece.

16. Assembly according to any one of Claims 10 to 14,
characterized in that the rear section of the rear part (106) of the
body includes a housing (114) which accommodates the connector
(10), in which housing the latter is mounted in the vertical
direction.

17. Assembly according to the preceding claim,
characterized in that the housing and -the insulating body (12)
forming the contact holder of the connector (10) include
complementary stop means (84, 130) for determining the vertical
position of the connector (10) with respect to the body:and
complementarily shaped elastically deformable means (136, :139)

~for vertical retention of the abutted connector in its housing.

18. Assembly according to any one of the preceding
claims, characterized in that it includes a switch, of the normally
open or normally closed type, for detecting the presence of a card
and the end of insertion travel of the latter, which switch does not
change state when the carriage undergoes, in both directions, the
overtravel beyond the said operating position.



