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(57) Abstract

base (12) upon insertion of a smart card (70).

A smart card reader (10, 10°) is provided for temporary electrical connection of a smart card (70) to a printed circuit road. The smart
card reader (10, 10°) features a cover (14, 14°) which is hingeably mounted to a base (12) at a first end (28). The cover (14, 14’) is biased
such that its bottom surface (26) is spaced apart from the base (12) at a second end (29). Card support projections (18) are formed from
the cover (14, 14’) and act in combination with an actuator (20) which extends from the base (12) to draw the cover (14, 14’) towards the
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SMART CARD READER

This invention is related to smart card readers and
more particularly to an electrical connector which
provides a temporary electrical connection between the
pads of a smart card and a printed circuit board.

Smart cards are well known in the industry as being
credit cards having computer chips embedded therein
which are connected to metallic contact pads on a major
surface of the credit card. These smart cards are
insertable into smart card readers which make electrical
contact with the pads of the smart card through contacts
mounted in the smart card reader housing.

There are currently two types of smart card reader
connectors available, sliding type and landing type.

One example of the sliding type reader is disclosed in
U.S. Patent No. 5,334,827 by Bleier et al. Bleier et
al. show a sliding type reader in which a smart card is
inserted into the reader and is slid over the contacts
until they are aligned with the pads of the smart card.
The contacts are spring loaded against the smart card
while the smart card is slid into the read position. A
full normal force is exerted against the smart card
during the entire mating and unmating cycle to affect a
wiping action from the front edge of the card along the
major plastic surface and finally on to the contact pads
of the smart card.

A problem exists with the sliding-type card readers
as disclosed by Bleier et al. in that excess wear occurs
on the reader contacts due to a long wiping path at a
high normal force during the mating and unmating cycle.
As a result, debris is picked up by the reader contacts
as they slide along the card surface. This debris is
then deposited onto the card mating pads making it more
difficult to achieve a reliable electrical connection.
Another problem exists with such sliding type connectors
in that the wiping path along the plastic surface of the
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card will mar any art work which appears on the surface
creating undesirable streaks where the wiping action has
occurred.

An example of the landing type smart card readers
is disclosed in U.S. Patent No. 4,976,630 by Schuder et
al. Schuder et al. teach a smart card reading apparatus
including a stationery frame and a contact element
support mounted within an opening in the frame for
reciprocal movement between a read position and an
initial position. Movement of the contact element
support into a read position is initiated by pushing the
smart card into the reader and return of the support to
the initial position is accomplished by a spring which
biases the support to the initial position upon removal
of the smart card from the reader. Such a design is
complex in that it requires the contact support to both
translate in the mating direction and move transverse to
the mating direction in order to land on the contact
pads of the smart card.

A problem exists with these landing type smart card
readers in that debris may be picked up by the reader
contacts as the smart card surface passes over them.
This debris may then be deposited on the smart card
mating pads where electrical connection will be
compromised.

A further problem exists with both of these types
of smart card readers in that they typically utilize
molded housings to provide guidance and alignment of the
card within the smart card reader. When smart cards
repeatedly come in contact with such plastic housing
guiding or alignment members, dust/debris is generated
as the two surfaces wear against each other. After many
mating cycles, this dust/debris settles on the reader
contacts and the card mating pads to have a degrading
effect on the electrical contact to be established
therebetween.

PCT/US97/21395
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It is therefore an object of this invention to
provide a smart card reader which does not excessively
wipe the electrical contacts along the plastic surface
of the smart card or create excessive dust or debris
during repeated mating and unmating of a smart card with
the smart card reader.

This object has been achieved by providing a smart
card reader having a cover which is hingeably mounted to
a base at a first end and biased to be spaced apart from
the base at a second end. A card support is disposed on
an inner surface of the cover proximate to the second
end whereby a smart card is insertable into the reader
such that it first engages the card support and then
engages a cover actuating surface of the base to draw
the card and the second end of the cover toward the
base.

The invention will now be described by way of
example with reference to the accompanying figures of
which:

Figure 1 shows a three-dimensional view of a smart
card reader according to this invention.

Figure 2 shows a top view of an alternate
embodiment of the smart card reader according to this
invention.

Figure 3 shows a front view of the smart card
reader of Figure 2.

Figure 4 shows a side view of the smart card reader
of Figure 2.

Figure 5 shows a top view of the base of the smart
card reader.

Figure 6 shows a cross sectional view of the smart
card reader of Figure 2 taken along the line 6-6.

Figure 7 shows a cross sectional view similar to
that of Figure 6 having a smart card fully inserted
therein.
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Figures 8, 9 and 10 are cross sectional views taken
along the line 8-8 of Figure 2 showing a progression of
a mating cycle with a smart card.

Figures 11 and 12 are cross sectional views taken
along the line 11-11 of Figure 2 showing stop
projections of the base against which the cover is
biased.

The invention will first be described generally
with reference to Figure 1. The smart card reader 10
consists of three major components, an insulative base
12, a cover 14 and contacts 30 which are mounted in the
base 12 and are best seen in Figures 5 through 7. The
base 12 is provided with a card-receiving opening 16
along a first end 28 to form a card-receiving area 32
therein. A cover actuator 20 extends from the base 12
at a second end 29 opposite the first end 28. This
actuator 20 serves to draw the cover 14 and the card
into mating engagement with contacts 30.

The cover 14 is mounted to the base 12 over the
card-receiving opening 16 proximate the first end 28. A
hinge 22 is formed in the cover 14 by removing a portion
of the material of the cover 14 so as to create a thin
section which will act as a hinge 22. The cover 14 is
biased so that its lower surface 26 is spaced apart from
the base 12 at a location proximate the second end 29.
An opening 34 is provided in the top surface 24 and a
pair of card supports 18 extend from an edge of the
opening 34 toward the base 12. A smart card 70 is
captured between the card supports 18 and the actuator
20 upon full insertion so as to draw the cover 14 down
towards the base 12. The cover 14 is shown here as
being machined from a solid material, however, as shown
in the subsequent figures, an alternate cover 14' may be
stamped and formed and similarly attached to the base
12. Similar features will be described with similar
numbers having the addition of a prime.
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Referring to Figs. 2 - 4, the stamped and formed
cover 14' is mounted to the base 12 through a pair of
mounting arms 44 which wrap around the top, side, and
bottom edges of the base 12 proximate the first end 28.
Each mounting arm 44 consists of a side leg 50 which is
bent perpendicular to the top and bottom surfaces 24,26
and a bottom leg 52 which is bent at an acute angle to
the side leg 50 such that it contacts the base 12 only
at an extreme edge 54 (Fig. 3). A lead in surface 46 is
provided proximate the mating end 28. Cover 14' is also
profiled to have guide members 42 which are stamped and
formed from the cover 14' such that they are disposed
below the bottom surface 26' as best seen in Figures 2
and 8. A depression 40 is similarly formed in the
center of the cover 14' such that it projects below the
bottom surface 26' as best seen in Figures 2 and 6. The
card supports 18' are similarly stamped and formed from
the cover 14' such that they project below the bottom
surface 26' as best seen in Figures 2 and 8. Overstress
projections 66 are also stamped and formed near the
second end 29 to extend below the bottom surface 26' as
best seen in Figures 5 and 11.

The base 12 will now be described in greater detail
with reference to Figures 5 to 10. A top view of the
base 12 is shown in Figure 5 which shows how the
contacts 30 are mounted therein such that four exit the
bottom of the base 12 proximate the first end 28 and
four exit the base at the second end 29. A pair of
actuators 20' are provided at the second end 29 as shown
in Figures 5 and 8. The actuators 20' are simply
stamped and formed having a lead in edge 60 and a
securing section 63 which is wrapped around the top,
rear, and bottom surfaces of the base 12 as best seen in
Figure 8. This arrangement allows for cards 70 having
varying thicknesses due to tolerance variations to be
accepted in the card receiving area 20. A thick card

will cause the actuator 20 to spring away from the base

PCT/US97/21395
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12 to increase the space between the actuator 20 and the
card support 18. The card-receiving opening 16 is
provided at the first end 28 has a lead in surface 17
which extends from the first end 28 to the card-
receiving area 32. Arm-receiving areas 62 disposed
along side walls of the base 12 are provided for
receiving the mounting arms 44 of the cover 14. Stop
surfaces 66 are formed at the second end 29 to engage
overstress projections 64 of the cover 14' as shown in
Figs. 5 and 11.

The cover 14 is mounted to the base 12 as shown in
Figure 1 either by use of an adhesive or mounting screws
which pass through the cover 14 and into the base 12.
The cover 14' of Figures 2 - 4 is mounted to the base 12
by the mounting arms 44 which are wrapped around the
arm-receiving areas 62 and engage the bottom of the base
14 at an extreme end 54 of the bottom leg 52. The
mounted cover 14' is biased upwards such that its lower
surface 26' is spaced from the base 12 at the second end
29. The overstress projections 64 (Figs. 2,11) formed in
the cover 14' proximate the second end 29 engage the
stop surfaces 66 of the base 12 to limit the spacing
between the bottom surface 26' and the base 12 when the
cover 14' is in an open position as best seen in Figure
11.

Insertion of a smart card 70 and operation of the
reader 10 will now be described in greater detail with
reference to Figures 6 to 11. The mating cycle begins
with the reader 10' having the cover 14' in the open
position as shown in Figure 11. A smart card 70 is then
introduced into the card-receiving opening 16 as shown
Figure 8. Further insertion of the smart card 70 will
result in engagement with the guide projections 42 as
shown in Figure 9 and then engagement with card supports
18'. Finally, as the smart card is further inserted
into the reader 10' (Figure 10), it engages the actuator
20' to draw the smart card and the cover 14' into the

PCT/US97/21395
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read position as shown in Figure 10. It should also be
noted that in the center of the cover 14' the depression
40 serves to press the smart card 70 against the
contacts 30 when the smart card 70 is in the read
position as shown in Figure 7. Figures 6 and 7 show a
cross section taken in the center of the reader 10'
along the line 6-6 of Figure 2. Figure 6 shows the
smart card 70 in the same position as in Figure 9, and
Figure 7 shows the smart card 70 in the read position as
in Figure 10. The smart card 70 will slightly flex in
the area over the contacts 30 to exert a greater contact
force between the pads of the card and the contacts 30.
Because the actuator 20' is allowed to flex for
accepting cards 70 of varying thickness as described
above, any smart card 70 which is inserted will have its
pads aligned along the top surface of the base 12. The
top of the base therefore establishes a datum on which
the contacts will always mate with the pads regardless
of card thickness.

Upon removal of the smart card 70, the cover 14'
will return to its initial position as shown in Figure
11 through a progression which is opposite that
described above and can be seen in Figures 10, 9, 8 and
finally 11.

An advantage of this invention is that it provides
a simple combination of a landing and sliding type smart
card reader arrangement which offers sufficient wiping
action to achieve good electrical connection without
excessively wiping on the plastic areas of the smart
card 70 to create unwanted dust or debris. Another
advantage of this invention is that the depression 40
provides additional mating force on the contact pads and
the contacts 30. Yet another advantage of this
invention is that the card guide projections 42 of the
cover 14' serxve to keep the card away from wiping with
the contacts 30 during the mating cycle. Another
advantage of this invention is that the mounting
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arrangement of the actuator 20' to the base 12 allows
the smart card reader 10' to accept smart cards 70
having different thicknesses due to variations in
thickness tolerance without requiring the contacts 30 to
travel different distances for different card
thicknesses. Another advantage of this invention is
that the number of major components has been minimized
in order to remove unnecessary spring components or
actuating mechanisms of the prior art.
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We Claim:

1. A smart card reader 10 having a base 12 which
supports electrical contacts 30 and a card receiving
area 32 the reader 10 being characterized by:

a cover 14 being hingeably mounted to the base 12
at a first end 28 and biased to be spaced apart from the
base 12 at a second end 29, the cover 14 having an inner
surface 26 proximate the card receiving area 32, an
outer surface 24 opposite the inner surface 26, and a
card support 18 disposed on the inner surface 26
proximate the second end 29,

whereby a card 70 is insertable into the card
receiving area 32 until it first engages the card
support 18 and then engages a cover actuating surface 20
of the base 12 to draw the card 70 and the second end of
the cover toward the base 12.

2. The smart card reader as recited in claim 1
wherein the cover 14' is stamped and formed from a sheet
of material and is further characterized by a pair of
mounting arms 44 extending along opposite sides thereof

for engaging respective side surfaces 62 of the base 12.

3. The smart card reader as recited in claim 1
further characterized by at least one card guide
projection 42 extending from the outer surface 26' of
the cover 14' toward the base 12 into the card receiving
area 32.

4, The smart card reader as recited in claim 1
further characterized by a contact force depression 40
formed in the cover 14' and extending from the inner
surface 26 toward the base 12 in an area opposite the
electrical contacts 30.
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5. The smart card reader as recited in claim 1
wherein the cover is further characterized by at least
one overstress projection 64 extending therefrom toward
the base 12 for engaging a stop projection 66 of the
base 12 when the cover 14' is in an open position and
biased away from the base 12.

6. The smart card reader as recited in claim 1
wherein the base is further characterized by at least
one stop projection 66 for engaging at least one
overstress projection 64 of the cover when the cover is
in an open position.

7. The smart card reader as recited in claim 1
wherein the cover actuating surface 20' is flexible so
as to accept cards 70 of various thickness between the

cover actuating surface 20' and the card support 18'.

8. The smart card reader as recited in claim 2
wherein each of the mounting arms is characterized by a
side leg 50 which is substantially perpendicular to a
top surface 24 of the cover; and a bottom leg 52 which
extends from the side leg 50 and is bent at an acute
angle to the side leg 50.

9. The smart card reader as recited in claim 8

~wherein a free end 54 of the bottom leg 52 contacts a

bottom surface of the base 12.

10. The smart card reader as recited in claim 9
wherein the bottom leg 52 of the mounting arm 50 is
flexible.

10
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