Smar:t Card- Reader ‘Field of the Invention This invention re@dfgybtggaedﬁﬁ
for smart cards and, in particular, to a reader that can read such a car
without the traditional slot into which {he card is inserted. Further, th
invention relates in particular to a contact used to nmake an el ectri cal
connecti on between a smart card and a_ﬂeader used to read and/or wite

i nformation on the smart card. Background of the Invention Smart cards have
beconme wi despread as the use for such cards nultiplies. Subway riders can
now purchase a card with a desired val ue programmed into the card, with
the stored val ue decreasing by an SmadiGardfReadero the fare each tine the
user uses the card to gain access to the subway system Simlar cards are
used in vendi ng machines, allowing users to carry one card to use for al

t heir vendi ng purchases instead of needing change or single dollars. The
programed anmount on the card is reduced each tinme a purchase is made. .
Prepai d tel ephone snmart cards ar eFigldgf thevaptiony, ¢ her nore, smart cards
that do not store cash information can also be

This invention relates to readers for smart cards and, in particular, to a
reader that can read such a card without the traditional slot into which the card is
inserted. Further, the invention relates in particular to a contact used to make an
electrical connection between a smart card and a reader used to read and/or write
information on the smart card.

. Background of the Invention

Smart cards have become widespread as the use for such cards
multiplies. Subway riders can now purchase a card with a desired value
programmmed into the card, with the stored value decreasing by an amount equal
to the fare each time the user uses the card to gain access to the subway system.
Similar cards are used in vending machines, allowing users to carry one card to

- use for all their vending purchases instead of needing change or single dollars.
The programmed ambunt_ on the card is reduced each time a purchase is made.
Prepaid telephone smart cards are also popular. '

Furthermore, smart cards that do not store cash information can also be
used. For example, drivers licenses can store personal or medical data, etc.

One disadvantage with smart cards is that the user of the card has no
easy way of determining the data that is stored on the card unless he or she
remembers it. If the user fofgets, then he or she must normally go to a machine
that accepts such cards to find out what is stored on the card (e.g., the amount of
money that is left on the card.) |



used. For exanple, drivers |licenses can store personal or nedical data,
etc. One disadvantage with smart cards is that the user of the card has no
easy way of determining the data that is stored on the card unless he or
shé remenbers it If the user forgets, then he or she nmust nornmally go to a
machi ne that accepts such cards to findout what is stered on the card
(e.g., the anmount of noney that is left on the card.) -2- Portable card
readers have been devel oped to allow a user to nore easily determ ne the
remai ning value on all the cards in his or her possession. Such a reader,
for exanple, is Forable takd Peadsrs. hdve beefldeviicheéd td/alionaacussr W mored

features a reader having a sl.of into whic rd i,s inserted, electronic
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reader is ?1 I n . 5,272,319t ty

al. and features a reader havmg a slot into whtch he card is inserted, electronic
reading circuits for reading the information stored on the card and a display for
displaying the read information to the user. Another such card reader is shown in

U.S. Pat No. 5,272,319 to Rey.

Although the Masuzawa and Rey devices are small enough to be
portable, they are, nevertheless, too large for many users to carry around with
them on a regular basis. The complex nature of such devices can also make their
cost prohibitiVe..Furthennore. the slot on such a device traps dirt and debris which

~ can eventually render the device inoperative.

Summary of the Invention

The disadvahtages'o_f the prior art have been overcome by the present
invention which, in one aspect, features a portable card reader that is smaller than
prior card readers and includes no slot to trap dirt etc.

in one aspect, the invention features a portable smart card reader for
reading and displaying information stored on a smart card, the reader comerising:
"a thin housing having an upper surface and an exposed lower surface; a plurality
of electrical contacts on the exposed lower surface; a reader circuit _oontained
within the housing and connected to the electrical contacts; and a display on the
housing and connected to the -reader circuit; wherein a smart card can be placed
against the contacts and the circuit can read information stored on the smart card
and display the information.

in preferred embodiments, the reader includes a switch for activating the
reader when a smart card is placed agamst the contacts on the exposed lower



Al though the Masuzawa and Rey devices are small enough to be portable, they
are, nevertheless, too large for many users to carry around with themon a
rregul ar basis. The conplex nature of such devices can al so make their cost
prohibitive. Furthernore, the slot on sugh a device traps dirt and debris
whi ch can eventually render the device iThoperative. Sunmary of the

I nvention The di sadvantages of. the prior art have been overcone by the
present invention which, in one aspect, features a portable card reader

that is srgidaee, W BwREh Disiri BEivAEd Sitfern Pragsird i¢arecty speied By (thah,

etc. In one aspect, the invention features a portable smart card reader for

readi ng arkPthite FNMRRES swfﬁse r?&t'h% switeh te the jowerssurfaceofithe smart caedite.g.,
conprisin %}Wé face and an exposed | ower
surface; a p€q JHIZQ.{ ]ﬁ'b con?l%émﬁHF the exposed | ower surface; a
reader circuit contained w t h| n t he housi ng and connected to the el ectrical
contacts; and a di.spl a the sin conn cted. to the reader, gircuit;
wherein a snmart c 8&?&%‘?‘ ?%TBE saB%fﬁrsai’lx YO ﬂ? afé?@ inﬂj %"R@seﬁr e can
~read inf orsmfacerbﬁherreddeﬂaﬁaewﬁaﬁrd smarticardds Placediaghinst thy ebARkicts)the

- contacts retract toward the housing. The exposed lower surface can be wider than
a smart card to be read, and include guides protruding from the bottom surface to
guide the smart card to position contacts on the surface of the smart card against
the contacts on the lower surface.

The s-witch can be positioned on the upper surface and is aligned with
the contacts on the lower surface. Furthermore, the switch can, when it is-
depressed, cause the contacts to pro_trude further away from the lower surface.

Accordingly, the invention is a slotless card reader where all of the
- circuitry for reading is positioned above the card being read. Since there is no
traditional slot, the reader can be made substantially thinner and there is no
danger of objects or debris being trapped in the slot. |

Further disadvantéges of the prior art have been overcome by the
present invention, which, in another aspect, features a card reader that includes an
improved contact for forming an electrical connection between the reader and a
card to be read. '

in one aspect, the invention features a card reader for readihg

information stored on a card, the reader comprising: a housing having a contact

surrade, the contact surface having a plurality of apertures; a reader circuit

contained within the housing, the reader circuit heving a plurality of contact pads;

- and a plurality of electrical contacts positioned in the housing and at least partially

- extending into the apertures} wherein each of the electrical contacts comprises a
conductive element that slidably engages one of the contact pads.



bn.preferred enbodi nents, the reader includes a switch for activating the
reader when a smart card is placed against the contacts on the exposed

| ower -3- surface, the switch being.activated when pressure is directly
applled by the user both to an upper surface of the switch to the | ower -
surface of the smart card (e.g., by soqueezing the reader and smart card
together). The electrical contacts preferably protrude fromthe exposed

| ower surface of the reader and, when a smart card is placed agai nst the
contacts, the contacts retract tomard t he housi ng. The exposed | ower
surface can be wider than a smart card to be read, and include guides

protruding from lrhthé)eiéfeﬁ‘bé lHrﬁEH‘di’mbﬁt Qe Y8aldirHR rides %

contacts on the surface of the snart card agal nst tF ntactsBEEhPLe | ower
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s compnses a“continuous conductive element having two linear portions joined by a
‘coiled portion, the two linear portions forming an acute angle therebetween when
the contact is in an uncompressed state, and wherein the linear portions are
movabie to be substantially coplanar to thereby place the contact in a compressed
state

'Each_of the electrical contacts preferably protrudes from one of the
apertures such that when a smart card is placed against the contacts, the contacts
form an electrical connection between the smart card and the reader circuit.

The contact surface further comprises guides protruding form the
~ contact surface to guide the card to position contacts on a surface of the card
. against the contacts on the contact surface. The card reader preferably includes no
‘rigid surface that is located below the contact surface

The card reader further comprises a switch on an upper surface of the -
reader, the reader being activated by placing the reader over a smart card and
squeezing the reader and the smart card together. |

The card reader of the invention includes significant advantages over
prior art card readers, including reduced uianufacturing cost, reduced size, and
other advantages that will be apparent to those of skill in the art from the following
detailed despription of the preferred embodiments.



depressed, cause the contacts to protrude further away fromthe | ower
surface. Accordingly, the invention is a slotless card reader where all of
the circuitry for reading is positioned above the card being read. Since
there is no traditional slot, the reader can be made substantially thinner
and there. is no danger of objects or degris bei.ng trapped ih the slot.

Furt her di sadvantages of the prior art”fiave been overcone by the present

i nvention, which, in another aspect, features a card reader that includes
an -inproved contact for formng an electrical connection between the. reader
and a card to be read. In one aspect, the invention features a card reader
for reading information stored on a card, the reader conprising: a housing
havi ng a contact surface, t Bsief Desatiptioruof thedDtawingsy a plurality of
apertures; a reader circuit contained within the housing, the reader
circuit having a plurality of contact pads; and a plurality of electrical

contacts positi orig. ifnist Bepérs ectm overhwiad view op @ biotleky restiendf e firstt o
t he apertur mher in each o gggctrlcal contacts conprises a :

conduct.vemgpe H%RWPFMP?S'@H OYeLA SMAM €AM8. cont act pads.

Fig. 2 is a perspective bottom view of the reader and smart card of Fig.

Fig. 3 is a cross-sectional side view of the reader and smart card of
Figs. 1 and 2 with the card contacting the reader.

Fig. 4 is a cross-sectional side view of a second embodiment of the
present invention.

Fig. 5 is a perspective view of a third embodiment of the invention.

Fig. 6 is a cross-sectional view of a fourth embodiment of the invention
that features an improved electrical contact.

Fig. 7 is a cross-sectional view of the embodiment of Fig. 6 placed in
contact with a smart card. |

Fig. 8 is a perspective view of a torsion spring used in the embodiment
of Fig. 6. |
Detailed Description of Preferred Embodiments

Various preferréd embodiments of the card reader of the invention are
described below. |



-4-.1n the preferred enbodi nent, the readér further conprises a display on
t he housing and connected to the reader circuit. The electrical contact can
conprise a torsion spring. Mdire general]y, each electrical contact
preferably conprises a continuous conductive el enent having two |inear
portions joined by a coiled portion, thg two |linear portions form ng an
acut e angl e t herebetween when the contacf is in an unconpressed state, and
wherein the linear portions are novable to be substantially coplanar to
t'hereby place the contact in a conpressed state Each of the el ectrical

contacts pref er alpaseh eﬁj fikgl oS ﬁ(goni' O ¥nfirt rcaf% Q'Béaéﬂﬁésussélfd%vﬁ @%E,:Wﬂsa

smart card is placed adai nst t contacts, contacts forma ectri cal
connect i oabexs ard spaced from a stiarkicardd! t. (khe smarrcart riduistanyTstandand smart
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cont act s used by theordagler to actesscthe Btoredanfbrmations Raadére‘rmb'lcjudescé hdasingo
14, having an upper surface 16 and a lower surface 18 (see Fig. 2). A display 20
and a switch 22 are positioned on upper surface 16.

Bottom surface 18 of reader 10 is shown in Fig. 2 and includes electrical
contacts 24 that correspond to the contacts on smart card 11, as explained further
‘below. Contacts 24 normally protrude slightly from bottom surface 18. Bottom
surface 18 also_has guides 26, 28, 30 that protrudé form surface 18 at the edges
thereof to guide card 11 when it is placed against bottom surface 18 of reader 10. -

Fig. 3 illustrates the placement of reader 10 against smart card 11 such
that contacts 24 on reader 10 touch contacts 12 on smart card 11. Guides 26, 28,
and 30 help to position card 11 such that a good contact is made between the
respective electrical contacts 12, 24. Note that contacts 24, which are normally
biased to protrude slightly away from surfaée 18 are pressed back forward surface
18 and into housing 14 when smart card 11 is pressed against reader 10.

~ The inside of housing 14 of reader 10 includes a circuit board 32
containing standard circuitry for reading information stored on smart card 11 via
the electrical connection established by contacts 12, 24. The reader is activated by
pressing down on switch 22 to bring a conductive pad 36 of switch 22 onto contact
with a conductive grid 38. Note that this type of switch is well known to those
skilled in the art.

. To use the reader, the user simply places the smart card against the

. reader and squeezes the card and reader together by, e.g., placing his thumb over
switch 22 and his index finger on the bottom of smart card 11. As the user
squeezes, switch 22 will be activated to deliver power to circuit board 32 from a



rigid surface that is | ocated bel ow the contact surface. The card reader
further conprises a switch on an upper surface of the reader, the reader
bei ng activated by placing the reader over a smart card and squeezing the
reader and the smart card together. The card reader of the invention

I ncl udes significant advantages over prior art card readers, including

reduced manufacturing cost, reduced srZe, and ot her advant ages that wll be
apparent to those of skill in the art fromthe follow ng detail ed
despription of the preferred enbodi nents. -5- Brief Description of the
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per spect and displaysd on dispaly 20(@seediget). and smart card of Fig. 1.

Referring to Fig. 4, an alternative embodiment of the invention is shown
in cross-section and features a reader 110 having a switch 122 that, when
depressed, causes contacts 124 to be pressed more firmly against contacts 12 on .
smart card 11. Specifically, switch 122 includes an upper movabie pad 140 that is |
connected to a membrane 142. A second membrane 144 is connected to the
bottom of membrane 142, with a conductive grid 138 on the upper surface of
membrane 144. A conductive pad 136 is on the bottom surface of pad 140.

Wher; pad 140 is squeezed by a user to push it downward in Fig. 4,
conductive pad 136 will contact conductive grid 138 to activate a circuit board 132
as in the embodiment of Figs. 1-3. However, squeezing on pad 140 will also cause
membranes 142, 144 to be deflected downward, which will cause contacts 124 to
be more firmly pressed against the correspending contacts 12 on smart card 11.
When the reader is not in use, the contacts 124 need not pro_trude from the reader.

The invention can take many shapes, and is not limited to the
reciangular embodiments described above. For example, Fig. 5 illustrates another
embodiment of the invention, with a reader 210 piaoed' over smart card 11 to

_display the information on smart card 11 on display 220. A switch 222 activates the
reader.

The Fig. 5 embodiment is even smaller than previous embodiments and
is here shown attached to a key chain 300. (This is sometimes referred to as a key
chain "FOB".)

The above description is illustrative of the invention only and other
embodiments within the scope and spirit of the appended claims. For example, a
number of different types of switches may be used with the invention, including a
"snap action" membrane switch, which uses a stainless steel or spring metal disc



Fig. 3 is a cross-sectional side view of the reader and smart card of Figs.
1 and 2 with the card contacting the reader. -Fig. 4 is a cross-sectional
side view of a second enbodi nent of the present invention. Fig. 5is a
perspective view of a third enbodi nent of the invention. Fig. 6 is a
cross-sectional view of a fourth enbodBrent of the invention that features
an i nproved electrical contact. Fig. 7 is a cross-sectional view of the
enbodi ment of Fig. 6 placed in contact with a snmart card. Fig. 8 is a
perspectlve view of a torsion sprin used in the enbodiment of Fig

Det ai | edth8sERERHt WOEN pressest tor gve & fest In §46h guswilshe ithe ﬁé%ﬁ'eﬁmm ment s
of the cajsd isStessed bghinst o'y bafl8roR & &ifedit, SHbrIg B pads, which then

completes the circuit (similar to the simple membrane switch shown in F igs. 3-4).

Other types of switches that could be used include a rubber tactile
switch, where a rubber or similar material is molded into a key shape which is
loosely attached to a thin rubber "skirt.” When pressed the key can move in
relation to the skirt. A conductive pad is located on the underside of the key, and
this pad shorts a grid pattern when the key is pressed, similar to the switches
discussed above.

The s-witch can also be located on the bottom side of the reader, so that
when the smart card and the reader are pressed together, the smart card itself
activates the switch, instead of the thumb activating the switch. A switch can also |
be used that combines the contacts and switch function into the same device. In
other words, the movement of the contacts into the housing of the reader when the
smart card is pressed against the reader can activate the switch.

The reader of the invention may include some type of plastic cover,
including a cover that extends away from the bottom surface of the reader to, in
effect create a soft slot for placement of the smart card. This type of slot, of course,
is not a traditional slot in that it will not have a rigid bottom, and is not necessary
for reader function. It will merely serve to provide an extra measure of protection
for the reader contacts. When not in use such a plastic cover would collapse
toward the reader, thereby taking up little space. It could also be removed from the
reader by the user for cleaning. |

Figs. 6-8 illustrate an alternative embodiment of the invention that
features an improved spring contact that further simplifies manufacture of the
reader and makes the reader even more compact



-6-. Referring first to Fig. 1, a smart card reader 10 is shown positioned
above and spaced froma smart card 11. The smart card 11 is any standard
smart card that stores information and 4 ncludes a plurali.ty of contact pads
12" which are used by the reader to access the stored information. Reader 10
I ncl udes a housing 14, having an upper-%urface 16 and a | ower surface 18
(see Fig. 2). Adisplay 20 and a swtch 22 are positioned on upper surface
16. Bottom surface 18 of reader 10 is shown in Fig. 2 and includes

| ectri cal t 24 t dto th t mart card 11, a
explai nod T ur t heRDeron CeEia B A PBUOR P AITBaAg 315 J# Showncithe yemasingot t om
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surface 18 at the edges thereof to guide card 11" when It agai nst
bot t om semMbeEMERtYf r310oincludes Bousing s¥tdaine whiche |qo|eaclesedta @ircutader

10 t t
19 2001 nahosmslp Bl ngE 399hef G bt OBoE RGP obfc pds S5
that a gqureéferablyantludingreiglat gold piated pads (twepefowhich aré shbwhjial contacts 12,
24. Note that contacts 24, which are normally biased to protrude slightly

away from surface 18 are pressed back forward surface
A torsion spring 352 is positioned beneath each contact pad 350, and

-extends into an opening or aperture in housing 314 (e.g., similar to the openings
through which contacts 24 prbtrude in the Fig. 2 embodiment described above). A
distance h is defined as the distance between circuit board 332 and the inner .
surface 309 of hgusing 314. A contact surface 311 is opposite surface 309.

" In the uncompressed state of the springs, as shown in Fig. 6, the
Iongitudmal portions of each spring form an acute angle, and bias circuit board 332
away from the surfaces 309, 311. The coiled portions of each sprlng extend into
the openings in housing 314.

When smart card 11, ha\)ing electrical contacts 12 is positioned against
contact surface 311, as shown in Fig. 7, each contact 11 forms an electrical
connection with a corresponding spring 352. A downward pressure is applied to
circuit board 352 to reduce distance h, thereby compressing springs 352. As
springs 352 compress, the longitudinal portions of each spring become
substantially coplanar, and a sufficient electrical connection is formed between
each contact pad 350 and its corresponding spring 352 to transmit data between
smart card 11 and ciruif board 332. (Note that in the uncompressed state, as

“shown in Fig. 6, there need be no contact between the springs 352 and the pads
350.)

The downward pressure on circuit board 332 is preferably supplied by
the user squeezing the reader 310 togéther with thé smart card 11. This pressure
can be supplied, for example, using' the structure shown in Figs. 3 and 4, and
described above. | |



18 and into housing 14 when smart card 11 'is pressed agai nst reader 10. The
I nsi de of housing 14 of reader 10 includes a circuit board 32 containing
standard circuitry for reading information stored on smart card 11 via the
el ectrical connection established by contacts 12, 24. The reader is
activated- by pressing down on switch 224¢o bring a conductive pad 36 of
switch 22 .onto contact with a conductive grid 38. Note that this type of
switch is well known to those skilled in the art. To use the reader, the
user sinply places the smart card against the reader and squeezes the card
and reader together by, e.g., placing his thunb over switch 22 and his

I ndex finger on t . SIAL: As t.he_user ueezes,. swich
.22 will be acti vapggbﬁ)&‘ggof%}gﬁr%mga‘i% EPB%W B Jopre ggéf r'Bné'g' 8, aﬂJ
" sui tabl e pomprisesarcoiled ndtabstayetire thaf issimpledto MbAGRGUPE dnddnstanr t card is
read and di splayed on dispay 20 (see Fig. 1).

The improved spring contacts of the invention, while illustrated in the
context of the slotless card reader of the preferred embodiment, is not limited
thereto. This improved contact finds utility in many applications, including more
traditional readers having rigid slots for insertion of the smart card.

The torsion spring 352 has numerous advantages over prior art
contacts, including the elimination of the need for soldering the contact to the
device (the spring tension keeps the contact in place), and the ability to directly
insert the contacts into the housing or case for the reader without requiring a
separate structure to support the contacts. This simplified assembly reduces
manufacturing costs. Furthermore, the spring contact requires less space than
traditional contacts, thus allowing the device to be even more compact.



"Referring to Fig. 4, an alternative enbodi nrent of the invention is shown in
cross-section and features a reader 110 having a switch 122 that, when
.depressed, causes contacts 124 to be pressed nore firmy agai nst contacts
12 on smart card 11. Specifically, sw'tch 122 includes an upper novabl e pad
140 that is connected to a'nenbrane_ldﬂ.'A second nmenbrane 144 is connected
to the bottom of nenbrane 142, with a conductive grid 138 on the upper
surface of menbrane 144. A conductive pad 136 is on the bottom surface of

"pad 140.. MHLmnmlmmﬂl queezed by a user to push it downward in Fig. 4,
conductiv ntact con@ygitisve 9rid 138 to activate a circuit
board 132 &s fn % he efbodi ment of Figs. 1-3. However, squeezing.on pad 140
will also cause nenbranes 142, 144 to be defl ected downward, which wll

cause cont agts . e, et il r aLnst 4 r ing
contacts 12q'on éﬁé?'{tébclgrﬁ'}%me@ﬂwﬁg frsizgg?ﬁgséﬁ%td'%@sﬂ'sg, Wﬁ@%@ﬁp acts -
124 needtaned oprapsmard card,said portabladeadefftamprisingt i on can t ake nmany shapes,
and is not lim o the rectangul ar enodi nents descri.bed aboyve. For
exarpi e, Fig. s in Qs ng Al UePer SURARR ARG h SRRSeH Water SitecH (1 o
reader 210 pl acgpluraity cfENdtricalcontkts ondaidbrposddtiowsF Sirfade;on on snart
card 11 on display 220. A switch 222 activates the .
‘a reader circuit contained within said housing and connected to said
electrical contacts; and _ .
a display on said housing and connected to said reader circuit;
wherein a smart card can be placed against said contacts and said
circuit can read j_nfonnation stored on said smart card and display said information

on said display.

2. The smart card reader of claim 1 further comprising a switch for
activating said reader when a smart card is placed against- said contacts on said
exposed lower surface, éaid switch being activated ‘when pressure is directly
applied by the user both to an upper surface of said switch and to the lower surface
of said smart card. - |

3. The smart card reader of claim 2 wherein said switch is positioned on
said upper surface of said housing and is aligned with said contacts on said lower
surface of said housing.

4. The smart card reader of claim 2 or 3 wherein said switch causes said
contacts to protrude out from said lower surface when pressure is applied to an
upper surface of said switch to move said switch toward said lower surface.

5. The smart card reader of ¢Iaim 1 wherein said electrical contacts
protrude from said exposed lower surface and, when a smart card is placed ag_ainst
said contacts, said contacts retract toward said housing. '



reader. The Fig. 5 enbodinment is even smaller than previous enbodi nents and
Is here shown attached to a key chain 300. (This is sonetinmes referred to

as a key chain "FOB".) The above description is illustrative of the

i nventi on only and other—erbedi nents within the scope and spirit of the
appended cIﬁ"m , a numnber different types of sw tches nmay
be used wit u"m'uﬁm 'eji ncl uding a "snap action" nenbrane swtch, '
whi ch uses a stfai bl ess st or spring netal disc -8- that "snap" when
pressed to give a tactile feel. In such a switch, the steel spring disc is

pressed agai st Jhgr sanapacarsk reasier ofcelainni t wherein: saig lower (sufacevhirthiert hen
conpl ete

3. o sl s ERORIAG i 'Saf vl Sy BRI IS B SA iR ard B 2
swi t ch, gusitioracontabisrorsaisli strfave ofesald ismart sambagaidsti sie@ conterdts dhagad whi ch
'S lower surface.
7. A smart card reader for reading and displaying information stored on a
smart card, said portable reader comprising: |
a thin housing having an upper surface and a lower surface;
a plurality of contacts on said lower surface;
a reader circuit contained within said housing and connected to said
electrical contacts; ' |
a display on said housing and connected to said reader circuit;
wherein said reader includes no rigid surface that is located below said
lower surface.

8. The smart card reader of claim 7 further comprising a switch on the
upper surface of said housing and wherein said reader is activated by placing said
reader over a smart card and squeezing said reader and said smart card together.

9. - A card reader for reading information stored on a card, said reader

comprising: _

a housing having a contact surface, said contact surface having a
plurality of apertures;

a reader circuit contained within said housing, said reader circuit having
a plurality of contact pads; and '

a plurality of electrical contacts positioned in said housing and at least
partially extending into said apertures; |

wherein each said electrical contact comprises a conductive eiement
that slidably engages one of said contact pads.

10. Acard reader according to cléim 9 further comprising a display on said
housing and connected to said reader circuit. |



1oosely-attached to a thin rubber "skirt." Wen pressed, the key can nove
inrelation to the skirt. A conductive pad i.s |ocated on the underside of
.the key, and this pad shorts a grid pattern when the key is pressed,

simlar to the switches di scussed above, _The switch can al so be |ocated on
the bottom side of the reader, so that Wwhen the smart card and the reader
are pressed together, the smart card itself activates the switch, instead
of the thunb activating the switch. A switch can al so be used that conbines
the contacts and switch function into the sanme device. In other words, the
novenent of the contacts into the housing of the reader when the smart card

mvent on 1 Ard 26adGréEordRg 18 Hiant{'h e Sbaf S S RREEC SR 1o
ext ends isaavbgrsionspringe bottom surface of the reader to, in effect create a
soft slot for placenent of the smart card. This type of slot, of course, is

not a traditional slot inthat it will not have a rigid bottom and is not
necessary fqp rRaed é dihg A&"dléinf@rvﬁiéfeff% éh &Qid%l&&hﬁﬁl éShtﬁétt ra
measure of prot ectlon or er contacts en not 1n use suc
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space.  LhiigdPbrion S8id¥wd m%ﬁlém&nﬁwg an acute angle therebetween when
said contact is in an uncompressed state, and wherein said linear portions are
movable to be substantially coplanar to thereby place said contact in a compressed
state.

13. The card reader of claim 12 wherein said coiled portion of each of said
contacts extends into one of said apertures, and wherein said linear portions
contact one of said pads.

14. The card reader of claim 9 wherein each of said electrical contacts
protrudes from one of said apertures, and wherein, when a smart card is placed
against said contacts, said contacts form an electrical connection beween said
smart card and said reader circuit.

15. The card reader of claim 9 wherein said contact surface further
comprises guides protruding form satd contact surface to guide said card to
' position contacts on a surface of said card against said contacts on said contact |
surface.

16. The card reader of claim 9 whefein said reader includes no rigid surface
that is located below said contact surface.

17. The card reader of claim 9 further comprising a switch on an upper
surface of said reader and wherein said reader is activated by placing said reader
over a smart-card and squeezing said reader and said smart card together.
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-reader by the user for cleaning. Figs. 6-8 illustrate an alternative
enbodi nent of the invention that features an-i nproved spring contact that

._further-s+anLLLes_ngnnggture of the teader and nakes the reader even nore

npact Referrlng to Fig. 6, aMportlon of a reader 310 is shown
(the rema’umg n be sinilar'to those shown in any of the above
descri bed der 310 includes housing 314 in which is encl osed
a circuit board 332 O rclit board 332 has a plurality of electrical contact
“pads 350, preferably includin ght gold plated pads (two of which are
shown). A tot&i o?f‘%ﬁ?ﬁdrfgaQQQOﬁg@amQl\'{hQ!ﬁ!ﬁ'Usaidr\'@aﬂW ciecsat is sravable fawardso,

and. exteagé ﬁ Fgaﬁrture in housing 314 (e.g., simlar to

t he openings roug s 24 protrude in the Fig. 2 enbodi ment
descri bed above). A d| stance h is defined as the di stance between circuit

_ board 332 angg hﬁwe card reader of claim 18 wherein said electncal contact biases said
reader circuit away from said contact surface.

20 The card reader of claim 9 further comprising a writing circuit for writing
information onto a smart card.



"surface 309 of housing 314. A contact surface 311 is opposite surface 309.
I n the unconpressed state of .t in Fig. 6, the
~ l ongi tudi nal portions of each g@&g Htgfmy@mgagute angle, and bias circuit
board 332 away fromthe surfacgs %; he cail ed portions of each
ﬁ@r3$#==Vhen smart- card 11, having
ai nst contact surface 311, as shown

spring extend into the openi ngt=#-

electrical contacts 12 is p03|t|oned

in Filg. 7, each contact 11 formnms an el ectrical connection with a
correspondi ng spring 352. A downward pressure is applied to circuit board
352 to reduce distance h, thereby conpre55|ng springs 352. As springs 352
conpress, the Iongltudlnal portlonsAgﬁféﬁkh spring become substantially
coplanar, and a sufficient el ec§pdgataPREgd On i s forned between each
contact pad 350 and its corresponding spring 352 to transmt data between
smart card 11 adportable smart cakBzeaded far rém:hng ranch displaying rinformatishat e,

e padotafef o aysinarh GRAE cBREFaeG, £ S tRhbia, RViNG 2P deier RidsR ey 1)

suppl i ecexposblcower supfacec plurblity of eldtriGil Ocortgctshon thbt éxpdsedsiower card

11. ThIS ressur
rface, a reader circuit contained within the housing and connected to the

electrical contacts and a display on the housing connected to the reader circuit. A
smart card can be placed against the contacts and the circuit can read information
stored on the smart card and display the information. Since the reader has no slot
with a rigid lower portion, the reader is thin and more easily carried.

This Sheet Has Been Replaced
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can be suppl-ied, for exanple, using the structure shown in Figs. 3 and 4,
,and descri bed above. -10- One of the torsion springs 352 is shown in
hore detail in Fig. 8 and conprises a coiled netal structure that is
sinple to manufacture and install. The inproved spring contacts of the
invention, while illustrated in the cohtext of the slotless card reader of
the preferred enbodinent, is not limted thereto. This inproved contact
finds utility in many applications, including nore traditional readers
having rigid slots for insertion of the t card. The torsion spring 352
has numer ous advantages over prior art contacts, including the elimnation
of the need for soldering the contact to the device (the spring tension
keeps the contact in place), and the ability to directly insert the
contacts into the housing or case for the reader wthout requiring a

separate structure to support the contacts. This sinplified assenbly
reduces




manuf acturing costs. Furthernore, the spring contact requires | ess space
Lhan-traditional contacts, thus allowi ng the device to be even nore
-onpact . 1. A portable smart card reader for readi ng and di splaying ,
information stored on a smart card, said portable reader conprising: a thin
housi ng havi ng an upper surface and an @xpdsed'lomer surface; a plurality
of electrical contacts on said exposed | ower surface; a reader circuit
contained within said housing and connected to said electrical contacts;
and a di splay on said housing and connect @f@ o said reader circuit; wherein
a smart card can be placed against said contacts and said circuit can read
information stored on said smart card and display said information on said
di splay. 2. The smart card reader of claim 1 further conprising a switch
for activating said reader when a smart card is placed agai nst said
contacts on said '

‘ " FIGURE 2



exposed | ower surface, said switch being activated when pressure is
directly applied by the user both to an upper surface of said swtch and to
the |l ower surface of said smart card. 3. The smart card reader of claim2
wherein said switch is positioned on said upper surface of said housing and
is aligned with said contacts on said-|8wer surface of said housing. 4. The
smart card reader of claim2.or 3 wherein said swtch causes said contacts
to protrude out fromsaid | ower surface"gﬂﬁﬂ‘pressure is applied to an
upper surface of said switch to nove sai itch toward said | ower surface.
5. The smart card reader of claim1 wherein said electrical contacts
protrude from sai d exposed | ower surface and, when a smart card is placed
agai nst said contacts, said contacts retract toward sai d housing. - 12 -
6. The smart card reader of claim1l wherein said | ower surface further
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-conprises guides protruding fromsaid |ower surface to guide said smart
card to position contacts on said surface of sai'd smart card agai nst said
_contacts on said lower surface. 7. A smakt card reader for-readi ng and

di splaying information stored on a smart card, said portable reader
conprising: a thin housing having an _ugpes surface and a | ower surface; a
plurality of contacts on said |ower surface; a reader circuit contained
wi t hin said housing and connected to sagf | ectrical contacts; a display on
sai d housing and connected to said read "gircuit; wherein said reader
includes no rigid surface that is |ocated bel ow said | ower surface. 8. The
smart card reader of claim?7 further conprising a swtch on the upper
surface of said housing and wherein said reader is activated by placing
said reader over a smart card and squeezing said reader and said smart card
together. 9. A card reader for reading information stored on a card, said
reader conpri sing:
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a housing having a contact surface, said contact surface having a plurality
of apertures; a reader circuit contained within said housing, said reader
circuit having a plurality of contact pads; and a plurality .of electrical:
contacts positioned in said housing and _at |east partially extending into
said apertures; wherein each said el ett Pi tal cont act conprises a conductive
el enent that slidably engages one of said contact pads. 10. A card reader
according to claim9 further conprising gyéisplay on sai d housi ng and
connected to said reader circuit. - 1¥'¥ 11. A card reader according to
claim9 wherein each said electrical contact is a torsion spring. 12. A
card reader according to claim9 wherein each said electrical contact
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onprises a continuous conductive el ement having two |inear portions joined
by a coiled portion, said two |inear portions formng an acute angle
[ her ebet ween when said contact is in an unconpressed state, and wherein
said linear portions are novable to be §ubstantia||y copl anar to thereby
pl ace said contact in a conpressed state. 13. The card reader of claim12
wherein said coiled portion of each of said contacts extends into one of
said apertures, and wherein said |inear péréi ons contact one of said pads.
14. The card reader of claim9 wherein ea®f®of said electrical contacts
protrudes fromone of said apertures, and wherein, when a smart card is
pl aced agai nst said contacts, said contacts forman electrical connection
beween said smart card and said reader circuit. 15. The card reader of
claim9 wherein said contact surface further conprises guides protruding
formsaid contact surface to guide said card to position contacts on a
surface g?said card againﬁh said coptacts on said contact surface. 16. The
card reéﬁ ?pf claim9 wherdin i?Lﬂ3 eader includes no rigid surface
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that is |ocated bel ow said contact. surface. 17. The card reader of claim?9
further conprising a. SMAtCh on an upper surface of said reader and wherein’
said reader is activated by pl acing said reader over
squeezi ng sai d-reader and said smart card toget her. BERUACEMBNTTRBHEERT
reader of claim9 wheérein said reader circuit is novall e tmi@ni@d\/\a
fromsaid contact surface. 19 The card reader of clai

el ectrical contact biases said reader circuit away fron1sa|u LuFF§€F===i

surface. 20 The card reader of claim9 further conprising a.witing circuit
for witing information onto a smart carld.-

Abstract
Smart Card Reader

A portable sniart card reader for reading and displaying information
stored on a smart card comprising a thin housing having an upper surface and an
exposed lower surface, a plurality of electrical contacts on the exposed lower
surface, a reader circuit contained within the housing and connected to the
electrical contatts and a display on the housing connected to the reader circuit. A
smart card can be placed against the contacts and the circuit can read information
stored on the smart card and display the information. Since the reader has no slot
with a rigid lower portion, the reader is thin and more easily carried.

FIGURE 1




