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ABSTRACT

“Electronic connection unit, for a personal computer,

equipped with a connector for a smart card”

The invention proposes an electronic connection
unit (30), in particular for a personal computer, 1n
the general form of a card of the type comprlising a
shell (32, 34) with upper (32) and lower '34) parallel
and opposite plane main walls (44, 46) which, Dbetween
themn, de_.imlt a cavity (48) inside which arn
intermediate board (36), 11 particular a printed-
circuit board, 1is arranged which extends substantially

'-
—

halfway between the opposite inner faces (45, 4/) of

the main walls, and parallel to the latter, and of the
type 1in which the unit (30) 1s associated with a

connector (64) for connecting a contact card (C) with

inzegrated circuitis) which 1includes a support (66)

—

made of insulating material tc the unit, and of the

type wherein the support (66) 1s arranged on the upper
face (37) of the intermediate board (306),

characterized in that the support (60 ) of the

connector (64) includes means (101} for positioning

g
and

it, which interact with ceomplementary means (100) of

the intermediarte board (36).
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The present Invention relates ©To an electronic
connection unit, 1in particular for a personal computer.

The 1nvention more particularly relates to a

connection unit in the general form ¢f a card which can be
inserted 1rnto a compliementarily shaped siot in the
computer with a view to making one or more connections
between, for example, the computer and peripherals.

In the case ot 1ts application to personal
computers, an electronic connection unit of this type,
also referrsd to as a “PC card” will henceforth be
standardized 1n accordance with the PCMCIA (“Perscnal
Computer Memory Card International Association”; standard
which relates, 1n particular, tc¢ the external dimensions
of the connection unit, 1in order to make 1t possible to
insert 1t 1nto any personal computer which includes an
insertion slot whose dimensions are complementary and
correspond to the PCMCIA standard.

Thus, the electronic connection unit 1n the general

F

form of a card 1s o¢f the type 1ncluding a metal shell

which, i1n particular, may be made in two parts, with upper
and lower parallel and opposite plane mainn walls which,
between them, delimit a cavity which 1s open at 1ts two

opposite longitudinal ends and 1s transversely delimited

by two opposite side walls, designad 1n the fcocrm of guide

rails for the unit, inside which cavity an intermedilate
board, 1n particular a printed-circult board, 1s arranged

which extends substantially ralfway betweer the opposite

inner faces of the main walls, and parallel to the latter.

The i1rtermediate printed-circult board may carry
various electronic c¢omponents  and, at 1ts oppocsite
longitudinal ends, linkling c<¢onnectors which emerge on

either side 1in the open longltudinal ends o©f the unit, so
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as to connect the latter to the computer, as regards the
connector arranged at the unit’s 1nner end which 1is
inserted into the computer and, 1f appropriate, to another
device or a communicaticn Line, as regards the other
connector, arranged at the unit’'s outer lcocngitudinal end
which, for example, may recelve a plug for connection to a
telephone line.

For some applications, and for example to allow a
personal computer user to access a telecommunications
network, 1t has become necesgsary to be able to assoclate

the electroric connecrion unit with a contact card with

integrated c¢ircuilt(s), also commonly referred to as a
smart card, the latter 1including information 1in memory
which are processed by the connection unit and the
associated computer when tThe computer 1s connected to a
telecommunications network.

This principle of authorizing access tc a user owning

P
p—

a smart card 1s commonly applled 1n the field of

]

radiotelephony, the smart card corresponding to one oOr

| .

other of the two dimensional standards, and most often to

the miniature card, also referred to as a "MICRO SIM”
card, which 1s particularly compact.

 aml
-l

Connection of a smart <card of this type to any

particular electronic device Ior processing data which it

contains 1s commonly carried out via a connector of known

general design, which includes 2 suppacrt, made  of
insulating material, including an open housing 1n 1ts
upper face which receives the smart card includling, on 1ts

maln face, conductive zones which 1nteract with the

contact ends of electrical contact =2lements arranged 1n

the bottom of the housing of tre insulating support of the

connector.
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It has already been proposed to associrate a connector

of this type with a CMCIA c¢onnection unxt, but the

',.-.
prev-

des1gns known to date have the maln drawback of

significantly affecting tne structure of the unit, thus
unacceptably reducing its rigidity and the electronic
screening characteristics which the metal shell must
necessarily provide :n orsder to protect the components
internal to the electronic connection unit.

The object of the inventicn 1s to propose a novel

]

design of an electronic cornection unit of the type

mentioned above, which allows a smart card to  be
associated with it without modiiying the dimensional and
structural characteristics of the standardized unit.

To this end, the invention proposes an electronic
connection unit, of the type wherein the support 1s
arranged on the upper face of the intermedlate Dboard,
wherein the shell has a slot for insertion or extraction
of the card into or frcm the unit in a direction sub-
stantially parallel to the plane of the card, and wherein
when inserted in the unit, the ¢ard 1s arranged entilrely
inside the unit, characterized 1n that:

- the support of the cconnector includes means for
positioning it, which interact with complementary means of
the intermediate board.

According to other characteristics of the 1nvention:

- the means tor positioning the connector are
complementarily shaped interaction means;

- the support of the conrector includes at least one

part forming a  spacer, whicn extends  through  the

intermediate board and tne free lower end face of which 1is
adjacent to the opposite inner face of the lower mailn

wall;
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- the part which forms a spacer extends through an

opening, of complementarily shaped, 1n the 1ntermediate

board;

= 1t includes means for extracting the card from

5 the unit, sald extractlon means 1ncludling an extraction
carriage, mounted so as to slide on the support of the
connector between a card 1nssertion position and an
extraction position 1n which the «ard at least partly

projects out of the unit, the =xtraction carriage 1ncludes

10 an active front transverse edge which extends facing the
rear transverse edge <f the <¢ard, and means, accessible

from outside the unit, are provided for controlling the

——

sliding displacements of the cearriage;
- the extraction carriage 1s returned elastically
15 towards the card extraction positicn, and 1n that 1t 1s
retained 1in the card insertion position by automatic

lockling means;

- the means for autcmatically locking the carrlage

include a retractable locking finger which 1s carried by

20 the carriage and which, in the card insertion position, 1S
received in an opposite hole 1in the upper main wall of the

unit, towards which hole it 1s <elastically returned;

- the means for automatically locking the carriage
include a retractable locking bar which 1s carried by the

25 support of the connector and normally extends 1n a

position for locking the card 1n the 1nserted position,
towards which 1t 1s elastically returned and 1n which the
bar extends facing the ftransverse edge of the card;

- the 1locking bar normal.y extends facing the slot

3C for inserting the card into the unit, and 1in that the

locking bar includes a cam profile, with which the rear

transverse edge of the card interacts when 1t 1s Dbelng



19

2 1)

2

CA 02221890 2003-03-28

inserted, 1in order to cause retraction of the lockinc bar

- means are provided for albt least partially closing
the slot for 1nsertinc the carc¢ into the unit;

- the closure means are elastically deformable means
which, at rest, extend facing the i1nsertion slot and which
can be withdrawn autcmaticaily when the card 1s Dbeing

inserted;

- the closure means are carried by the support of the
connector;
- the c¢losure means 1nclude a closure 1lip which 1is

mounted so as to move verticaily with respect to the

support of the connector and i1ncludes a cam profile with
which the rear transverse edge of the card 1nteracts when

p W

1t 1s belng i1nserted, 1in order to cause retraction of the

lip in a substantially vertical direction;
- the lip 1s a profiled strip, carried by the support

S~

of the connector via two elast:ically deformable arms which

extend longitudinally alcng the parallel edges of the
SUpport;

- the closure lip belongs to a closure seal mounted

in a recess formed in the upper tace of the support of the
connector;
-on 1ts 1inner face, the upper malin wall includes a

protuberance which, wnen the card 1s 1n the 1nserted

position, extends facing a portion of the front transverse

edge of the card 1n order tc prevent any accidental
ejection of this card from the unit;

—~ the bottom of the housinag fcor the card 1ncludes a

ramp which causes the front transverse edge of the card to

be raised during the movement for extracting 1t from the

unlit.
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Other characteristics and advantages ¢t the invention
will emerge on reading the fo.lcowing detailled description,
in order to understand which, reference will be made toO
the appended drawings, 1n which,

~ Figure 1 1is an explcced perspective view of the
main components of a connection unit  produced @ 1n
accordance with the teachings of the i1nvention:

- Figure 2 1s & perspective detalil view of the unit
illustrated 1in Figure 1, which 1llustrates, on a larger
scale, the arrangement of the slot for 1nsertling the card
into the unit;

~- Figure 3 1s a plan view c¢f a first embodiment of a
smart card connector, intended tc be 1integrated 1In a
connection unit;

- Figure 4 is a side view along the arrow F4 1in
Figure 3;

~ Figure 5 1s a side view along the arrow F5 1n
Figure 3;

- Figure 6 1is a plan view of the connection unit,
with partial cut-away, which illustrates the installation
of the connector on the printed-circuit board, in
proximity to the card insertion slct;

- Figure 7 1s a view 1in partial section along the
line 7-7 in Figure 6;

- Figure 8 is a similar view to the one in Figure 3,

which illustrates a second embodiment of the connector

which, in this case, is eguipped with a first alternative
embodiment of the card extraction carriage, and on which
the carriage and the card are shown in solld lines 1in the
card insertion positicn and in stippled lines 1n the
partial card extraction position;

- Figures 9 and 1C are similar views to the ones 1n
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~—]

Figures 4 and 5, along the arrows F9 and F10 in Figure 8;
- F'igure 11 1s a similar view to the one in Figure 8,

which 1llustrates a third embodiment of the connector

whicn, 1n this case, .s equipred with a second alternative
embodiment of the card extraction carriage, and on which
the carriage and the card are shown 1in stippled lines in
the card insertion position;

- Figure 11A 1s a perspective view along the arrow
F11A 1n Figure 11, which 1lliustrates the design of the
extraction carriage ¢n a larger gcale;

- Figure 12 1s a perspective view of a fourth

g g—
p—

embodiment of the support, mads of Insulating material, of

the connector intendaed fto be equipped with the slot
closure means 1llustrated in Figure 13;

'-

- Figure 13 1s a perspective view of the closure

device 1intended to be fitted tc¢ the c¢onnector whose
insulator 1s represented 1n Ficure 1;

- Figure 14 1s a similar view to the one 1n Figure o,
which i1llustrates the connector and the ¢losure device
which are represented 1in Figur=s 12 and 13, with the card
in the inserted position;

- Figure 15 1s a similar view to the one -n Figure 7,
in partial section along the line 15-15 1n Figure 14;

- Figure 16 1s a simlilar view to the one i1n Figure
15, without the card;

- Figures 17 and 18 are similar views o tLhe ones 1in

Figures 15 and 16, whilch 1l .ustrate an alternative

embodiment of the c¢closure device which alsc fulfills the

function of a dewvice for locking the card 1n the position

in which it i1is inserted irnto th= unit;

- Figure 19 1is a similar view to the one in Figure
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18, which 1llustrates an a.ternative embodiment of the

locking and closure device d1llustrated in Figure 18, 1n

association with an alternative embodiment of the
automatic extraction carriage i1liustrated 1in Figure 11;

- Figure 20 1s a similar view to the one 1n Figure
18, which 1illustrates an alternative embodiment of the
means for locking the <card and the carriage 1in the card
insertion pcsition;

- Figure 21 1is a view along the line 21-21 in Figure
20:

- Figure 22 1s a similar view to the one 1in Figure
15, which illustrates another alternative embodiment of

the slot closure means, 1n the form of a flexible clcsure

seal;

- Figure 23 is a similar view to the one 1n Figure
22, which i1llustrates the cleocsure seal when the card 1s 1in
the position in which 1t 1s inserted into the connection

unit;

- Figure 24 is a plar view o0of the connector

illustrated in Figures 22 and 23, which Illustrates the

arrangement of the closure seal 1in the front part of the

connector.

Figure 1 represents a ccnnection unit 30, of known

e

general design, which essentially consists of a metal

'
p—

shell including an upper half-shell 372 and a lower half-

shel. 34, each of which is a piece of cut, stamped and

folded sheet metal.

The shapes and the dimensions of the shell, 1n two
parts 32, 34, are 1in accordarce with the PCMCIA standard

which, further to 1its dimensions, alsc cetermines the
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design details of the shell so as to allow it to be

inserted 1nto a complementarily shaped standardized slot

r

(not  shown) belonging, for exampile, to a personal

computer.

A printed-circulit board 36 1s arranged 1inside the
unit 30, between the half-shells 32 and 34, and extends
parallel to the general plane of the unit and, at each of
1ts opposite longiltudinal ends, carries connectors 38, 40,
illustrated schematlcally in Figure 1, 1t belng possible

Rl

for one or other of the connectors, depending on the

applications, toc be replaced by an e.ement of the same
size which constitutes a plug for closing the unit 30 at
its corresponding longiltudinal end.

The printed-circuit board, which constitutes the
intermediate board of the unit, can recelive electronic
components (not shown} on 1ts two faces.

As represented 1n Figure 1, one of the connectors 40
may, for example, be designed to allow wiring of a plug 472
which connects the anit 30, for example, to a
telecommunication line.

The upper half-shell 32 delimits a plane upper maln
wall 44 which, in cocperation with the plane lower maln
wall 46 of the lower half-she.l 34, delimits an internal
cavity 48 (see Figure 2} inslide which the printed-circuilt
board 36 extends, parallel tc the walls 44 and 46 and
supbstantially halfway between the opposite inner faces 45
and 47 of the walls 44 and 4o.

According to the standardized design of the unit 30,
it is delimited transversely by two opposite side walls 50
and 52, which are parallel to the general longitudinal

direction of the unit 30 and wnilich here consist of ftolded
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10

vertical edges 54 and 6 of the lower half-shell 34, which
are crimped around The opposite sice edges of the upper
half-shell 32, cne 55 of which 1s 1llustrated in Figure 1.

—~—

Without departing from the scope of the 1nvention,

the unit 30 may be produced wlih a one-plece shell.

The side walls 50 and 52 of tne conrection unit 30

are designed 1n the form of rails for guiding the unit 30
in corresponding slideways (not shown) belonging to the

standardized slot intended to receive the unit 30.

To this end, the side end portions of the upper 32

and lower 34 half-shells are deformed 60, 62 to give the

side walls 50 and 52 a height which 1s less than the

overall height of the wunit 30, that 1s to say 1ts

thickness 1n 1ts central part.

A connector 64 intended ito receilive a contact card C

-

with integrated circuit{s), of the “MICRO SIM’ type, 1s

arranged 1nside the unit 30.

According to a known design which 1is, for example,
described and represented in French Patent Application No.
95.14767, the connector 64 essentially c<onsists of a

support 66, made of insulating material, which, 1n 1its

upper face 68, delimits a housing 70 whose shape 1s

o

complementary with that of the card C and which 1s

intended at least partly to recelve tne latter whose lower

face 72 includes conductive zones 74 which, when the card

C 1s 1n the position in which 1t 1is 1nserted 1nto the
housing 70, are in contact witn contact ends /6 belonging
to contact blades 78 oo the connector.

According to this embodiment or the invention, the
connector 66 is intended tco be mounted with the lower IZace

67 of the insulator 66 bearing on the upper face 37 of the
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printed-circult board 6.
Once the unit 30 1s assembled and closed with the

connector ©4 carried by the printed-circuit board 10, and

in order to allow insertion or extraction of the card C

into or from the connector 64, a siot 80 1s provided

which, 1in the preferred embodiment 1llustrated 1n the

figures, 1s arranged in the vicinity of one of the side
walls 50 of the connection unit. 30.

More particularly, and &s can be seen -n detail 1n
Figure 2, the 1inserticn slot 80 extends essentially ir the

inclined portion 82 of the side part of the upper half-

shell 32 which joins the upper main wall 44 to the fold 60
extending in the plane portion 84 corresponding to the
reduced-thickness side portion of the unit 30.

The portion 84’ of the said part 84, whilch extends

in line with the slot 80 cut out from the 1inclined part

82, 1s slightly deformed vertically downwards with respect
to the general plane of the part 34.

The insertion slot 80 1s thus delimited by two upper
main edges 86 and 88 and by twc end edges 90 and 92.

In this preferred design of the slot 30, 1t does not

extend 1in the main uoper wall 44 and 1ts width, measured

-

in the general longitudinal direction of the wunit, 1s

slightly greater than the width of the card C, so as to

allow 1nsertion and extraction of the latter 1n a

direction I which 18 transverse wlith respect to the

general longitudinal direction of the unit.

As represented in detail 1n Figures 3 to 5, the

housing 70 of the connector 64, 1intended toc recelve the
card C, is delimited bv two opposite edges 92 and 94 which

are parallel to the insertion direction 1 and, to the
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rear, on the left as regards Figure 3, by a rear
transverse edge 96 which, when the card € 1s in the
position 1n which 1t is 1nserted 1into the housing 70,
constitutes a stop for the rear transverse edge 98 of the
card C.

At 1ts other f{ront end, on the rlight as regards
Figure 3, the housing /0 1s open so as to allow 1nsertion
and extraction ©of the card C into and from the housing 70
by sliding it in the directionr I parallel to the general
plane of the card C, tne height of the housing 70 being
slightly greater than the thickness of the card C.

In this embodiment of the connector 64, 1t 1ncludes,

~ |

on i1its lower face 67, four feet 101 1n the form of

cylindrical studs which are 1ntended, on the one hand, to
position and fix the connector 64 on the printed-circuit
board 36 which, to this end, includes corresponding holes

100 through which the feet 101 extend and, on the other

and, o allo ) 0 ' fulf:
nand t llow the connecto 4  to ulfi1l a spacer

-

func-ion between the upper 44 and lower 46 maln boards of

-

the unit 30, 1in order to prevent accidental crushing of

the unit 30.

To this end, and as can be sgseen 1n particular 1n
Figure 7, the height o¢f the tfeet 101, which are 1in the

form of cylindrical studs and form & spacer, 1S such that

the lower end face 1072 of each foot 101 1s 1n contact with

the 1inner face 47 of the lower wall 46, while the plane

upper face 68 of the insulating supportc 66 of the

fe

connector 64 bears against the cpposite inner face 45 of

the upper wall 44.

As can be seen 1in Figure 3, the design of the

connector 64, which includes a recess 110 formed 1n 1ts
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front edge 112, and its positioning on the printed-circuit
card 36, wlith respect to the siot &0, are such that the

connection ends of the contact blades 78 are =set-back with

respect to the axils region constituted by the slot 80,

iy

thus avoilding any risk of accidental short-circuit should

a metallic cbject be L1nserted into the slot 80,

As can also be seen 1n Figures 6 and 7, when the
card C 1s 1ir. the position in which 1t 1s inserted intco the
unit, and thus 1n the connection position of the housing
70 of the connector ©4, 1ts front transverse edge 99 1s
located entirely within the unit 30, that 1s to say

slightly set-back inwards with respect to the upper main

edge 86 of the 1nsertion slot 80. In order to facililitate

iy

full 1nsertion of the card, an additional cut-out may be

provided 1n the edge of the slot 80C.
The unit 30, equipped according to the teachings of

the i1invention, of the connector o4, thus has an outer

“contour”, after 1nsertion of the card C, which 1is
iden-ical to that of a conventicnal unit, so as to allow
it to be inserted into a corresponding slot of a personal
computer.

The extremely small dimensions of the 1insertion slot
30 do not modify the general structure of the unit 30,
that 1s to say nor 1ts rigld.ty, and the slot does not

affect the electromagnetic screening function which the

unit fulfills with respect tc the components (not shown)
carried by the printed circult board 3

According to the filirst embodiment, 1llustrated 1n
Figures 1 to 7, 1in order tc allow the card C to Dbe

extracted from the unit 30, & notch o©or extraction groove

114 is provided in the upper main bocard 44, this beilng
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1ilustrated by a dotted and dashed line in Figure 6, and
extendling transversely with respect to the unit 30, that
1s to say parallel to the 1nsertion or extraction
direction I of the card. The notch 114 is positioned in

such a way as to extend on either side of the rear

transverse edge 98 of tThe card C and, preferably, opposite
a reglion of the connector ¢4 which does not include
metallic parts belonging to the contact blades 78.

iy

It 1s thus possibie to 1insert a small tool into the

notch 114 1n order to act on the rear transverse edge 98

of the card C, 1n order to push 1t cut from 1ts housing

70, that 1s to say by making 1t slide from leit to right,

as regards Filigure 6, over the travel permitted by the

P—

length of the notch 114, so that 1i1ts front ftransverse edge

99 at least partly emerges from the unit 30 through the
slot 80 such that, after this first extraction phase, the
user can dJgrasp the card 1in order to extract 1t fully from

the unit 30.

According to the standardized definition of “MICRO
SIM” cards, an example of which 1s illustrated 1n the

e

scope of the present description, the card C has, 1n the

vicinity of 1ts front transverse edge %Y, a cut-out

surface 116 which, for some applications, constitutes an

7

orienting means for the position of the card C in 1its
connector.

In order to hold the card C 1n the posiltion 1n which

—

it 1s 1nserted i1nto the unit 30, and 1o prevent 1t from
accidentally emerging, even partialiy, from the unit, a
protuberance 120 may ke provided, formed in the upper main
wall 44 1in line with the cut-cut surtface 116 and

extending, over a small  height, intce  the cavity
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48 1n order to constitute a stop which extends in front of
the cut-out surface lle.
When f~he card 1s extracted using a tool inserted

into the notch 114, the user must apply a slightly greater

effort, so that, by means of a4 slight elastic deformation

e
—

of the corresponding part of +he upper wall 44, the stop

constituted by the protuberance 120 withdraws as the cut-
out surface 116, then the upper ftace 73 of the card C,
passes by.

The embodiment 1lliustrated in Figures 9 to 10 will
now be described, according to which the connector 64,
which has a slightly different design from the one

described and represented above, 1s equipped with a

carriage 130 for manual extraction of the card C.

To this end, the support ©6, made of insulating

material, of the connector o064 includes, on one of 1ts side
edges 132, a slideway 134 on which the side portion 136,

in the form of a slide, of the extraction carriage 130 1is

—

mounted so as to slide, this side portion 136 being
extended by an extraction tab 1383 which extends above the
upper face 08 of the SUpPpPOor:. 66, 1n the plane
corresponding to the thickness of the card C.

The extraction tab 138 1s delimited by a rear
transverse edge 140 which, when the extractlion carriage 1S
in the Ycard i1insertion” position (as represented by a
solid line 1n Filigure &), abuts against the rear transverse
edge 96 of the housing /0. The tab 138 1s also delimited

"ront transverse edge 142, against which the rear

1L

by a
transverse edge 98 of the card U bears.
The extraction carriage 130 can slide from 1ts card

insertion position, from left to rignt as regards Figure
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8, to a card C extraction position, during which 1t causes

simultaneous displacement of the card C bpecause o0f the

e

interaction of the edge 142 of the tab 138 with the rear

transverse edge 98 of the card.

—

In order to make the extraction carriage 130 slide,

its part 136 which forms a <¢lide 1ncludes a hollow 144

intended to receive the end of a complementarily shaped

OO whic 1s 1nsert=d 1nto & notch 3 > uppe f
tool hich nserted 1nto notch 1n the upper ace 414

——

of the unit 30, which 1s a notch similar tc the notch 114

described above but wnich tThen extends 1n front of the
slide 1306.

This design 1s particularly advantageous because 1t
avoids having to act directly with a tool on the rear
transverse edge 98 of the card C, thus preventing damage

to the card.

—

In addition, the upper face, 1n the form of a board

|

137 of the metal slide 130 always extends 1n front of the

I}

notch 114, thus ensuring electromagnetic closure of the
notch 114.
The embodiment i1llustrated 1in Figures 11 and 11A

will now be described, 1in which the connector ©4 1s

equipped with a card extraction carriage 130 which
automatically extracts this card.

To this end, the design ot the extraction carrlage
103 1is similar to the one described with reference to
Figures 8 to 10, but it 1s equipped with a tension coil
spring 150 which continuously returns elastically to a

card extraction positiocn.

To this end, a first end 152 of the spring 1s hcoked

on a lug 154 belonging to the slide 130, while 1its

opposite end 156 1s nookec on a lug 158 formed Integrally
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1L/

with the 1insulator 66 of the connector o4.

Because of the vresence of the tension spring 150,

the card C, 1llustrated 1n stilippled lines 1n Figure 11, 1s
continuously urged from left to right by the extraction

tab 138, that 1s to say 1n a c<clrectlion corresponding to

1ts extract-on from the conrector ¢4 and therefore from
the unit 30.

In order to hold the card in the 1nserted position,

that 1s to say in the position 1n which 1t 1s 1llustrated

e

pr—

in stippled 1lines 1in Figure 11, tnhere 1s a means for

locking the extraction carriage 130 1n the card insertion

position, which means here consists of a locking finger
160 which is intended, in the card inserticon oosition, to
be received in a complementary hole 162 formed opposite 1n
the upper main wall 44 of the unit 30, as 1llustrated 1in

Figure 11A.

)

The finger 1o consists, for example, of a

F—

protuberance or of a ball arranged at the end of an arm

166 which extends the malin bodv of the extraction carriage

-

130, in the plane of the upper face 13/ of the latter, the

bar constituted by the arm 1lto can be flexec by elastic

deformation vertically downwards 1n crder To release the

locking finger 160 from the hole 162, using a tool (not

shown) by means of which pressire 1s exerted on the finger
160, which 1s then retracted 1nto the unit, allowing

autromatic extraction ofP the card under the action of the

spring 150, with the finger 1e0 1rubbing, during the

J——

extraction travel, agalnst the cpposite 1nner face 45 ot

the upper main wall 44.

Further to the fact tha: 1t allows the card to Dbe

P

extracted automatically, the «esign of ths automatic
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extraction carriage 130, assoclated wlth an extraction

o
Y

spring 150, makes 1t possible to do without the notch 114

in the unit 30, and to replace 1t by a simple small hole
162 which 1s closed either by that end ot the arm 166
which constitutes the locking finger 1l¢0, or Dby an
opposite portion of the upper face 16/ of the arm 1loo,

during the extraction travel of the carriage 130.

A first 1llustrative embodiment of the means for at

least partial closure of the 1nsertion slot 80 will now be

described with reference to Figures 12 to lo.

o

To this end, the suppcrt, made o©of 1nsulating

material 66 of the ccnnector 54 1s modified 1n 1ts front
part, on the right as regards Filigure 12, to 1nclude two
opposite longitudinal riks 170 Zfor mounting a clcsure

device 172 in a fixed positiorn.

a

'i..___z

The device 172 essentlally consists of a closure 1lip

174, of hollow semicylindrical curved general profile, the

R—

convex upper face 176 of wh.ch 1s oriented upwards 1n
order to extend in proxim:ty to and 1n tftront of the slot
30 .

The closure lip 174 1s 7Jcined to two longitudinal
and opposite parallel arms 173, each of which carries a
tab 180 at its free end, for attaching the closure device
172 on the connector 164 by inserting the ribs 170 1into
the attachment tabs which are curved back 1n a U-shape.

The closure device 17.2 13, 1or example, made Dy
cutting and stamping a thin metal sheet.

As can be seen in Flgures 14 to 16, the arms 178

p—

which carry the closure lip 174 extend in the vlane of the

——

lower faces of the ribs 170 and, by being flexed

vertically, they allow displacements of the lip 174 1n a
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substantiaily vertical  plane, between 1ts  position,
normally retracted downwards when the carac C 1s 1n place
in the connector 64, and & normal rest position

fre.

illustrated in Figure 16, 1n which, 1n the absence of a

card, the 1lip 174 extends 1n front orf the slot 80, the

gi—

size of which 1n this case 1s slightly greater than that

e

illustrated above, that 1s to say 1t extends slightly 1into

the unit, in the upper face 44 of the half-shell 32.
The closure lip 174 retracts automatically when the
card C is irserted in the direction 1, 1nscliar as the rear

transverse edge 98 of the card C 1nteracts with the upper

face 176 which acts aAs a cam *oO cause elastic deformation

of the arms 178, the lip 174 then bearing against the

w——

~~

opposite portion of the lower ftace 72 of the card C.

The embodiment illustratasd 1n Figures 17 and 18 will

now be described, 1n which figures the closure device 1772
also constitutes a device for retaining the card C 1n the
position in which 1t 1s 1inserted 1ntce the connector 04 and
into the unit 30.

To this end, the arms 178 are slightly longer and

——
wad

the lip 174 1includes a rear o«ut-out 180, the profile of

which 1is complementary to that of the front transverse

edge 99 of the card C with a cut-out surface ltZ2.

When the card is i1in the 1nserted position, the edge

of the rear cut-cut 180 eaxtendas facing the front

transverse edge 99 of the cerd C, and 1t 1s therefore
impossible to extract the card, since the closure device

172 thus fu_fils a function of locking the cerd C 1n the

"

inserted position and then avo:ds any accldental emergence

of the card.

In order to extract the card, 1rrespective of
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whether the extraction mode 1s manual or attomatic, 1t 1s
necessary to unlock it by actlng thrcugh the slot 80 using
a tool (not shown) on the lip 174 1 order to cause a

downwards vertical displacement of the latter until 1t

passes below the plane of the <ard C to release the latter
which can fthen slide, from left to right as regards
Figures 17 and 18, out of the unit 30,

-

In the alternative embodiment 11llustrated 1n Figure

19, the closure device 1/Z is  simllar to the one

illustrated in Figures 17 and 1&, but 1s zassoclated with

an extraction carriage 130 of the type described and

represented in Figures 11 end 11A, the lug 158 for

attaching ~he extracticn SPY1NgG 150 beling fcrmed
integrally with the c¢losure device L/2.

By virtue of this aesign, the automatic extraction

carriage 130 can be simplified 1n s0o far as 1t 1s not

necessary for 1t to have 1its own means for locking the
card in the inserted positicr, locking being ensured by
the closure device 172, the card beling continuously urged
by the extraction carriage 130 1n such a way that 1ts

r—

front transverse edge Y9 abuts against the edge of the

.

rear cut-out 180 of the lip 1/4.

—

Tn order to cause automatic extraction of the card

gro—

ficient to act, as 1in the case of the

o~
e

C, 1t 1s sul

embodiment described with reference to Figures 17 and 18,
on the lip 174 through the slot 80 1n <rder to cause

’ﬁ

retraction of the lip 174 and avtomatic extraction of the

card C, which is then urged, from left to right as regards
Figure 19, by the extraction carriage 130,

In the embodiment illustrated in Figures 20 and 21,

P

the device for locking the card consists of a rocker Dbar
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U

200 which 1s mounted so as to oivot on the insulator €6 03
the connector 64 about a pin 202, the extraction spring
150 being hooked on a lug which 1s carried bv the rocker

bar 200 so as to urge the latter continuously 1into the

card locking position, 1in which the rear cut-out 180 of

grre

the rocker bar 200 axtends 1T} front of the front

transverse edge 99 of the card C wnen the latter 1s 1n the
inserted position, as 1s 1illustrated, 1n particular, 1in

Figure 20.

The upper face .74 of the rocker bar 200 fulfills a
function eqguivalent to that of the c¢losure lip 174,
insofar as it can extend in the closure slot 30.

Reference will now be made to Figures 22 to 24,
which i1llustrate another design of the means for clcsing
the slot 80.

These closure means here consist of a closure seal
220 which 1s arranged in a complementarily shaped housing

222 formed in the i1nsulator 66 of the connector 64, 1n the

L1l

vicinity of the front edge of the latter.

In its upper part, the «losure seal 220 1ncludes a

p—

sealing lip 174 which extends normally 1n front of the

insertion slot 80, that 1s to say when there 13 no card 1n

the unit 30, and which can retract by elastic deformation
when a card C 1s inserted into the unit 30 through the
slot 80, as is 1llustrated 1n Figure 23.

The closure seal 220 1s mounted 1n the housing 227

’ﬁ

by means of its base 224, a ramp 226 being provided 1n the

insulator 66 1n order to faci.itate 1nserticn of the card,
that 1s to say in order to bring i1t level with the bottom

e

of the housing 79.

Finally, in the wvicinity of 1ts front edge, the
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/

v

bottom of the housing includes a ramp 236 which makes 1t

possible to raise the card when 1t 1s pelng extracted, 1n
order to direct it through the slot 80 and to clear a thin
step which is constituted by a stop for retalning the card

—

111

in the connector and which 15 adjacent to the ramp.
this case, the protuberance 1.0 1s superiluous.

As a wvarilant, the slot &80 may be arranged
transversely, with the direction I parallel to the general

longitudinal direction of the unit, 1n the shell or at one

longitudinal end of the unit.

pr— —
=

If means for c¢losing the slot 80 are not provided,

1t 1s observed that dust which enters the unit 1s confined

in the housing 70 and cannot extend 1nside the unit 30.
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CLAIMS

1. Electronic c¢onnection unit (30), 1in particular

p—— —

for a personal computer, 1n the general form of a card of

1

the type comprising a she.l (:2, 34) with upper (32) and
lower (34) parallel and opposite plane main walls (44, 46)
which, between them, delimit a cavity (48) which is open
at 1ts two opposite longitudinal ends and is transversely
delimited by two opposite side wel.s (50), cesigned in the

form of guide rails for the unit, and inside which cavity

R

an 1ntermedliate board (36), 1n particular a printed-
circult Dboard, 1s arranged which extends substantially

halfway between the opposite inner faces (45, 47) of the

malin walls, and parallel to the latter, and of the type in
which the unit (30) 1s associate with a cornector (64)

for connecting a contact card (C) wlith 1ntegrated

g~
e

clrcult (s) which 1ncludes & support (60, made of

insulating material to the unit, and of the type wherein

the support (o06) 1s arranged c¢ni the upper face (37) of the
intermediate pboard (3¢, wherein —he shell (32) has a slot

——

(80) for 1nsertion or extraction of the card (C) into or

from the uniz 1n a direction (1) substantially parallel to

y—

the plane of the cara (), and wherein, when 1inserted, the

card (C) 1s arranged entlre.ly 1nside the unit (30),
characterized 1n that the support (66) of the connector
(64) includes means ({(101) for positioning 1t, which
interact with complementary Means (100) of the
intermediate poard (36).

2. Connection anit sccording to Claim 1,

characterized 1n that the means for positioning the
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connector are complementarily shaped interaction means.

3. Connection unit accordiling to any one of Claims 1
or 2, characterized 1iIn that tnhe support of the connector

includes at least one part (1J1) forming a spacer, which

extends through the i1intermedilicte board (36) and the free

lower end face (102) ot which 1s adjacent to the opposite

1

inner face (47) of the lower main wall (46).
4, Connectilion unit accorading to Clailm 3, taken 1n

combination with Claim Z, characterized 1n that the part

(101) which forms a spacer extends through an opening
(100), of complementary shape, :1n the 1Intermediate board
(36) .

5. Connection unilt according tce any one of Claims 1
to 4, characterized 1in that 1t includes means for
extracting the card ftrom the unit, said extrection means
including an extraction carrlage (130), mounted so as to
slide on the support (&6) of the connector »netween a card
(C) insertion position ana an extraction position 1n which
the card at least partly projects out of the unit, 1n that
the extraction carriage (130) 1includes an active front
transverse edge (142) which extends facing the rear
transverse edge (98) <f the cerd (C), and 1in that means,

accessible from outside the unit, are provided for

controlling the sliding displacements of the carriage.

6. Connection unit according to Claim o,
characterized 1n that the extraction carriage (130) 1s
returned elastically (1590) towards the card (C) extraction
position, and in that i1t 1s retained i1n the card i1nsertion
position by automatic locking msans.

7. Connecticn unit according to Claim o,

characterized in that the means for automatically locking
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the carriage (130) 1nclude a retractable locking finger
(160) which 1s carried py the carrrage {(130) and which, in

the card () insertion pes.tion, 15 recelved 1n  an

opposite hole (162) 1n the upper maln wall (44) of the

unit, towards which hole 1t 1s elastically returned.

3 . Connecticn unit according teo Claim o,
characterized 1n that the means for automatically locking
the carriage (130) 1include a retractable locking bar (172)
which 1s carried by thne support (66) of the connector (64)
and normally extends in a position for locking the card

(C) in the 1nserted positlon, towards which 1t 1s

elastically returned and 1n which tThe bar (172) extends

facing the front transverse edge (9Y) of the card.
9. Connectiorn urit according O Claim 3,
characterized 1n that the Locking bar (17Z) normally

extends facing the slot (80) for inserting the card (C)

into the unit, and 1in that the locking bar includes a cam

—
—

prof_le (174,, with wnich the rear transverse edge (98) of

the card (C) 1nteracts when 1t 1s belng 1nserted, 1n order
to cause retraction of the locking bar (172) 1in a
substantially vertical direction.

10. Connection unit acccrding to any one of Claims 1

to 9, characterized 1in that c¢losure means (174) are

provided for at least partial.y closing the slot (80) for

inserting the card into the unit.
11. Connection unitt according to Claim 10,
characterized 1n that the closure means are eliastically

deformable means whicnh, at rest, axtend facing the

insertion slot (80) and which can be withdrawn
automatically when the card (C) 1& being inserted.

12. Connection anit according to Claim 11,
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characterized 1n that the c¢lcsure means are carried by the

support (o66) of the connector.
13. Connectiocn unit according o Claim 12,
characterized 1n that the closure means 1include a closure

lip (174) which 1s mounted so as tc move vertically with

respect to the support (o66b) of the connector (64) and
includes a cam profile (76) with which the rear transverse

edge (98) of the card (C) 1nteracts whern 1t 1s being
inserted, 1n order to cause retraction of the _ip (174) in
a substantially vertical direction.

14 . Connectior Unit according Lo Claim 13,

characterized 1n that the lig 1s a profiled strip (174),
carried by the support (66) of tne connector (64) wvia two

elastically deformabie¢ arms which extend longitudinally

'-v-

along edges of the support (66) parallel to the insertion

direction of the card.

15. Connection unit according tce Claim 13,
characterized in that tThe closure Llip (174) belongs to a
closure seal (220) mounted 1n & recess (222) formed in the
upper face of the support of the connector (64).

—~——

16. Connection unit according to any one of Claims

1 to 15, characterized 1n that, on 1ts 1nner face (45),
the upper main wall (44) 1nc_ udes a protuberance (120)

which, when the card (C) 1s 1n the 1nserted position,

extends facing a portion {(l1le) of the front transverse
edge (99) of the «card (C) 1n order to prevent any

accldental ejection of this card trom the unit (30).

17. Connection unit acccrcecing to any one of Claims
1 to 16, characterizec 1n that the suopport (66) 1ncludes
an open housing (70) n 1ts upper face (08), and 1n fthat

Ny

the bottom of the hcusing (7C) for the card 1ncludes a

h_as
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ramp (236) which causes the front transverse edge of the
card to be raised during the movement for extracting 1t

from the unit (30).

vt I hudiud s arsnaad e S Odal sl -
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