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connact i ngaf@ s the credit card type equipped, in an intrinsically known

19 way, with a microprocessor chip or a logical circuit chip for

20 processing data, and carrying a plurality of electrical contacts

21 intended to cooperate with an equal number of contacts carried by

22 the device, as described, in particular, in US patent 4,211,919.

23 The device can be any unit intended to exchange information with
L the portable data medium within the framework of any procedure,
A5 such as a financial operation, a verification of a user’s access

26 to a site, etc.

27 Conventionally, the connecting means comprise a comb

28 attached to the device and carrying a plurality of juxtaposed

29 flexible metal pins. These pins are connected to the contacts of

30 the device and are intended to cooperate elastically with the

31 contacts of the portable data medium. Other connecting means

32 having metal springs also exist. This type of connecting means

33 has the drawback of being expensive to produce due to the metal

34 cutting operations it involves.

35 The object of the invention is to offer a device of the type

36 mentioned at the beginning of the specification, wherein the
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33 has the drawback of being expensive to produce due to the netal 34
cutting operations it involves. 35 The object of the invention is to offer
a device of the type 36 nentioned at the beginning of the specification,
wherein the 2 1 nmeans for connecting to the portable data nedium are |ess
2 expensive  to produce. 3 To this end,ﬁ?ccording to the invention, said
first 4 conducting el ement conprises a electrically conductive mass nade

5 of ;el a ggﬁq 6 ELhs EiEH t ShéSFSapiiad present 7

[ nvent [ OflﬁWI fgn'eg’e %%re cei%as#'b %ﬁr ougrL d%e readl ng i ?’Egs 8 follow ng
descPi pt | SFPLELYR &?e%?%‘i“i)a'enbodl nment of the device, 9 illustrated with
the aid of th&d dhienwend, faquorddngi tovthe invéftEeny, daid fdrstp vi ew of the
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with _a portabhle data nedium "12 Fig. 2 1s a sectional view along the |ine
11-1% of of p1optomeE g 3 is a top vi ew of the connector with which the
readér 14 is Guperppbaradteriaticéd asd adeantiagiessefttlmairesestw al ong t he
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13 Fig. 3 is a top view of the connector with which the reader
14 is equipped;
15 Fig. 4 is a partial sectional view along the line IV-IV of
16 Fig. 3:
17 Fig. 5 is a partial sectional view along the line V-V of
18 Fig. 3;
19 Figs. 6a through 6c are three partial sectional views aléng
20 the line VI-VI of Fig. 3 when the reader is cooperating with the
21 portable data medium, illustrating three successive phases of a
22 procedure for putting these two devices in contact;
~23 Fig. 7 is a partial sectional view of the printed circuit 4,
~24 showing a practical embodiment of any one of its contacts,
25 cooperating with a conducting element;
26 Fig. 8a is a sectional view along the line VIII-VIII of Fig.

27 2, showing a refinement of the invention comprised of adding a
28 lip for closing the slot of the reader 1, while Fig. 8b differs

29 from Fig. 8a in that it shows the reader 1 once the card has been -
30 inserted.
31 Figs. 1 and 2 represent a chip card reader 1 capable of

32 receiving a card 2 of the credit card type equipped, in an

33 intrinsically known way, with a microprocessor chip or a logical
34 circuit chip for processing data, and carrying a plurality of

35 electrical contacts intended to cooperate with an equal number of



27 2, showing a refinenment of the invention conprised of adding a 28 lip
for closing the slot of the reader 1, while Fig. 8b differs 29 fromFig. 8a
in that it shows the reader 1 once the card has been. 30 inserted. 31
Figs. 1 and 2 represent a chip card reader 1 capable of 32 receiving a
card 2 of the credit card type equipped, in an 33 intrinsically known way,
with a mcroprocessor chip or a logical® 34 circuit chip for processing
data, and_carrying_ a_plurali of 35 electrica Lntended to
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circdit 4cazd g mgadnan aefpunitdbajancexgceFAglednothefiards akd a display 6,
and @n a b&hdriBes deprsitél dlreudnest@irsringt backetop aiidecaprinted circuit

4 by _suitaple neans. 9 .T. ans o] I Lt a 0,

Chi ndo: TR BORAORECR, CHHa s B AoBf FELRY o 10y, bi' € beihbons HEAE, U4
adhe®i ve temmector?3, pihached ticekbpyPrintedh fAzerdt & PYyfivdirapies®e#Rtrugh
the 913 prhédecheanscuat Ke arhsxigeuted deyl daemgontber tthilngs: a screw

conngetion. 15 83967 nedtsS OfCAPPIiaeY1ReIChbroh MANIN-Isd8ed A case 16
enc ?s_es t he regggrd&lagﬁ% conpri sesﬁg JE)od3§7‘8 thaf receives the 17 various
el eddnt s afhesive da¥8F/1 and a cover 9 that covers the 18 body 8 and

creafes with i4 rdosateraled|yt ther coheecton 32 wbiphspass Fhrigughghheén such a

way qhat gg&wtﬁ%mefdmal&u 2bribdcakRientd0itpce-to-face with the
connector™3. 21 The connector. 3 in Figs. 3 through 5 conprises a body 31
22 ddnstitut ed By 88PN ERPIATgul ar sheet made of flexible,

15 The reader 1 also comprises a set of batteries 7. A case

16 encloses .the reader 1 and comprises a body 8 that receives the
17 various elements of the reader 1 and a cover 9 that covers the
18 body 8 and creates with it a lateral slot for the card 2 to pass

19 through in such a way that the contacts of the latter line come
20  face-to-face with the connector 3.
21 The connector 3 in Figs. 3 through 5 comprises a body 31

22 constituted by a thick rectangular sheet made of flexible,
~-23 electrically insulating material. According to a preferred
~24 embodiment, the body 31 is made of elastomer. It compxrises a
25 plurality of circular through-holes 32, disposed in the same way

26 as the contacts of the card 2 and equal in number to the latter
27 (in this case, eight). In line with each hole 32, and on each

28 gide of the connector 3, is a circular recess 33 that reduces the
29 thickness of the body 31 at this point.

30 In each hole 32 is a conducting element formed by a

31 conducting sphere 34 constituted by an elastomer material such as

32 silicone rubber incorporating a filler that renders it

33 electrically conductive. Typically this filler is silver or

34 carbon. Each conducting sphere 34 has a diameter slightly larger
35 than that of the hole 32 so that the latter exerts a certain



23 electrically insulating material . According to a preferred 24

enbodi nent, the body 31 is nmade of elastoner. It conprises a 25 plurality
of circular through-holes 32, disposed in the sanme way 26 as the contacts
of the card 2 and equal in nunber to the latter 27 (in this case, eight).
In line with each hole 32, and on each 28 side of the connector 3, is a
circular recess 33 that reduces the 29%thickness of the body 31 at this
poi nt,. 30_ln, each.hole 32 is a conducting, elenment. formed by a 31 conducting
spheﬁ'e 34PEH IR A RESBFUSR aéteoﬁgP&Wé%éTq &p- ﬁ_ehgés Thg.s®8C8one rubber
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ot he® hand, itAgaxd] ferm phethaleso3gesthe bodie 3370£7theé eonndstey 31hami ended
t 0 cgoper sheitd tdidehasChfitler’ded tiDebbpétatd WithhehaspBihtddieiredyt34 of the
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i nteidded LBteRfnse/ta: sopperate &ithy hangard andhdnyline (with dheszecess g a
subsi2ant i a6} ya catibistadnitdal 1yroyidrasal Spred ertdiong 38 3epwempdind cul ar to the
body .t 0 ' | QF. ] L.gn 1SS t I s RLOd€Ct S
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17 In this example, it is made of the same material as the
18 conducting spheres 34. The disposition 1s such that the
19 conducting pad 39 is set back from the surface of the body 31l.
20 The conducting pad 39 is attached to the body 31 by any suitable
21 ‘means, particularly by bonding or embossing. '

22 The operation of the connector 3 will now be explained in
~ 23 reference to Figs. 6a through 6c. Fig. 6a shows the card 2 as it
~24 is inserted into the reader 1. The printed circuit 4 of the
25 reader 1 carries, in line with each conducting sphere 34 of the
26 connector 3, a flat and preferably circular contact 44, and in
27  line with the only conducting pad 39 of the comnector 3, a pair

28 of flat and preferably circular contacts 49a, 49b disposed side-
29 by-side with a nonconductive space 50 intexposed. The space 50 is
30 disposed facing the conducting pad 39 and is smaller in size. All
31 of the contacts 24, 44, 49a, 49b are made of a standard metallic
32 material used in printed circuits; typically, it is a multilayer
33 compound comprising a copper layer covered by a nickel layer,

34 followed by a gold or tin-lead layer. The two contacts 49a, 495D
35 constitute two fixed parts of a switch whose moving part is



19 conducting pad 39 is set back fromthe surface of the body 31. 20 The
conducting pad 39 is attached to the body 31 by any suitable 21 neans,
particularly by bonding or enbossing. 22 The operation of the connector 3
w || now be explained in 23 reference to Figs. 6a through 6¢c. Fig. 6a
shows the card 2 as it 24 is inserted into the reader 1. The printed
circuit 4 of the 25 reader 1 carries, ih line with each conducting sphere

34 of the nec and cirgul.ar contact 44, and
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18 - providing a case whose 1lid 9 is elastically mounted on the -
19 body 8, i.e., by means of deformable intermediate connecting
20  elements, for example elastomer elements. '
21 : The result of the force f exerted by the user is that
22 electrical continuity is produced by the conducting spheres 34

~ 23 between the contacts 24, 44, though not yet by the conducting pad
~24 39, since the projection 38 is not yet being acted on by the card
25 2. This result is obtained by properly adjusting the respective
26 setbacks and projections of the conducting spheres 34 and the
27 conducting pad 39, as well as the height of the projection 38. It
28 may be seen that the conducting spheres 34 have been subject to a

29 compression, producing an increase in their diameter.

30 By exerting a greater force F, the user reaches a final

31 contact phase (Fig. 6c) in which the conducting pad 39 also

32 produces electrical continuity between the two contacts 49a, 49b.
33 In effect, during the larger movement of the card 2 toward the
34 reader 1, the reader exerts a pressure on the projection 38 in

35 such a way that the conducting plate 39 is pushed toward the



15 coul d be ‘obtained in several ways, including the followi ng: 16 -
providing a case constituted by a deformable material (for 17 exanple
plastic); 18 - providing a case whose lid 9 is elastically nounted on t he,
19 body 8, i.e., by means of deformable internediate connecting 20
el enent s, fgr exanpl e el astoner elenments. 21 The result of the force f
exe(rjt e;:l. by thﬁ user3| s that 22 electrichl continuity is produced by the
conductin ere 4, 23 between the cont agts,24, 4 t b
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i n a1sli sconnectiomuat Henmotedt thats itn ishueressanye tor prpcisely adjust
16 the force F required to obtain the closing of the switch 49a,
17 49b, as well as the height of the projection 38, so as not to
i8 exceed a maximum force F,, that the chip of the card can
19 withstand without damage. Typically, F, 18 on the order of 50
20 grams. This adjustment can be obtained by acting on the
21 respective dimensions of the parts and the hardness of the

22 elastomer material chosen.
~ 23 One refinement of the invention is characterized in that at
~24 least some of the conducting elements are constituted 80 as to
25 have a given electrical resistance, in order to advantageously

26 replace resistors ordinarily embodied in the form of discrete
27 components, and are imprinted on the printed circuit 4 of the

28 reader 1. The resistance value thus constituted must be measured
29 while the force F is applied in order to take into account the
30 jnfluence of this force on the resistance value.

31 Naturally, the conducting elements could exist in any

32 appropriate form other than those described above. For example,
33 the conducting spheres 34, could be replaced by cylinders.

34 Moreover, the conducting elements, instead of being attached to

35 the body 31 of the comnector 3, could be embodied in the mass of



11 fromthat described for the contact phase, i.e., first the 12 retraction
of the conducting pad 39, then the retraction of the 13 conducting sphere
34, again in accordance with the requirenents 14 of |1SO standard 7816- 3.
15 it must be noted that it is necessary to precisely adjust 16 the force
F required to obtain the closing of the swtch 49a, 17 49b, as well as the
hei ght of the projection 38, so as not 8o 18 exceed a maxi num force Fnmax
that the chip of the card can 19 withstand w t hout damage.  Typjcally, Fmax
is o theelmmest gpchoas 3f Jnippded| o copperake BimulFanecyply; ﬁie'éc}‘ b"g"%acti ng
on the 2lpxiasedctcireutit nernsidotheotatd e paustspaojecthEdoay @acbsside tdfe 22

el astomer terl e e i i Nl i c

Char ot or [ oL Famad RSy 5P b Shdogle GG, Bhat o MM b BaLEy come
consti t ut ¥fEFoREack whh (tRA®-5 given el ectrical resistance, in order to
advant ageously 26 replace resistors ordinarily enbodied in the form of

di screte 27 conponents, and are inprinted on the printed circuit 4 of the
28 reader 1. The resistance value thus constituted nust be nmeasured 29
while the force F is applied in order to take into account the 30

i nfluence of this force on the resistance value. 31 Naturally, the
conducting elenents could exist in any 32 appropriate form other than those
descri bed above. For exanple, 33 the conducting spheres 34, could be

repl aced by cylinders. 34 Morreover, the conducting elenents, instead of
being attached to 35 the body 31 of the connector 3, could be enbodied in
the mass of 8 1 elenent such as 34 intended to cooperate sinmultaneously
with the 2 printed circuit 4 and the card 2 nmust project fromeach side of
3 the connector 3, in order to guarantee that it will actually come 4 into
contact with them 1 CLAIMS 2




3°1. A devicé for conmunicating with a portable data medi um 4' (2) and

conprising for this \l S pur pose--at | east one el ectrical contact (44) intended
to cooperate with at |east one electrical 6 co qc?\(gzlf), of the portable
data medi um t hrough connecting means 7 (3), ih-which'said connecti ng means

. (3) conprise a sheet (31) 8 extendi ng between thej gl éctri cal oqbng(M)
of the devi‘ce and - 9-the electrical cohtact (24) of the por‘t'faﬁ:l

medi um and 10 having at | east one ar@fu@rm ng a first conductm,gr el @nent
(34% , 11 running through a thick f the sheet and di sposed so as to
12 @ooperate with each of said contacts (24, 44), and the device 13
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the %' rsgleav%ngogéwcédﬁg oﬁ] em?eli {3 flﬂsﬁ Q%n%'&%ﬂ@n foPertditer(@a) 1 4.

Thet accordi %{l i 0g_¢& el em;:nt (34)
haslhn elwﬁ%atww%ﬁaﬁbécb?“% ‘if'r é'fa\?t E’f‘?ﬁﬁ@f‘% §8°89953° Afe “Fevi ce
accog di NGdopeehté nwilth ieackhbhssid ceesitacts £24.31)4)i,s apddbhefdesties oner .
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compressing force to the contacts (24, 44) in order to press said

15 first conducting element (34) against each of said contacts (24,
16 44) and for discontinuing the application of said force in order
17 to move said first conducting element (34) away from the contacts
18 (24, 44), characterized in that said first conducting element
19 (34) comprises an electrically conductive mass made of elastomer.
1 2. The device according to claim 1, in which said first
2 conducting element (34) is an insert housed in a hole (32) of the

N3 sheet (31).

1 3. The device according to claim 2, in which the £first

2 conducting element (34) is in the shape of a sphere.

1 4. The device according to claim 1, in which the

2 conducting element (34) has an electrical resistance of

3 predetermined value.

1 5. The device according to claim 1, in which said sheet
2 {(31) is made of elastomer.
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"'27°(31) "coipriSes;an area formng a second conducting elenment (39) 3

di sposed so as-t0 cooperate with two contacts (49a, 49b) of the 4 device
when the force application neans (8, 9) are activated. 1 7. The device
according to claim®6, in whiehThe second 2 conducting elenent (39) is in
the formof a pad Locafed on a 3 first side of the sheet (31), a projection
(38) being 1ocated on 4 a second si d&Cof the sheet (31) opposite the first

side, across 5 fr t econd ¢ ductl n 9 ating

with the 6 ﬁmtagg]% %3\' 8518? gEd%w%eQdé"cg%?' QRQ o claim 6,

'. n 2hi ch(3He compsises (8a)arand fse'@émi qaeac)onéonaa@ww@aseleémfé é?%) di sposed
ghat &fbpo%eactsbvablw &dopeia tE%Qﬁt&ﬁﬂJ lcaataeasrrems, @8b) 9pfcemses a 4

coo erat'on of i rst cond eIe 4) a> second
conduct i ﬁ"’e‘feeﬁéﬁ? F%@) °%% H"PP;% vvl(‘l reg)a deacti}'gg?l on of the
force application nmeans (8, 9) di scontl nues 7 the cooperation of the

secgnd conduct, ng’rﬁbe&aﬂcé fcoriday €6 crhigneh Lhrwhidondieceeagndl enent s

(34 W th h contacts. The de cord n which the
devi‘ce 2"%’6‘%1) lngs e g :ﬁsa?t Peddi g/%é %%% %%?aolﬂa e |u?n (2), and
3 sa@id fBiret fide oft Fbﬂ Mfs ‘@&hpr?s%‘-’%ﬂqt&%‘s“@} mivsea.laceag'a °nj 1.
The gdevi gesédcnt @ide b6 theishebt BLEhopmsitesitoe £843t sidehr egghsahi ch t he

por tabl e 2 g&ggfl h £9 o w@EHCERd O
coeper at 59%?!11{?@9[&%& Eoﬁ%éﬁgw ng a ‘ﬁ) ?o%) sﬁﬁ%secfggo as to close
sai 6 sl oportablm datacpedive (He 5 port abl e data medi um and to fold away

when the portable data 6 nmediumis inserted into the slot. AMENDED PAGE
8. The device according to claim 6, in which the first

(34) and second (39) conducting elements are disposed so that an

activation of the force application means (8, 9) causes a

cooperation of each first conducting element {34), then of the

second conducting element (39), with the contacts, while a

deactivation of the force application means (8, 9) discontinues

the cooperation of the second conducting element (39), then of

0o N o o Nk

each first conducting elements (34), with the contacts.

9. The device according to claim 1, in which the device
N2 comprises a case that receives the portable data medium (2), and
'~ 3 said force application means comprise walls (8, 9) of said case.

10. The device according to claim 1, which has a slot (81)
through which the portable data medium (2) can be inserted into
the device in order to cooperate with it, said sheet having a 1lip
(80) disposed so as to close said slot in the absence of the
portable data medium, and to fold away when the portable data
medium is inserted into the slot.
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