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@ Edge connector for a printed circuit card.

@ An electrical connector (10) includes a spring
contact member (50) mounted in a housing (18)
which has an opening (20) for receiving an edge
(56) of a printed circuit card (52). The spring contact
member has a contact area (64a) urged into elec-
trical connection with a contact pad (14) on the
printed circuit card as the edge of the board is
inserted into the opening. The spring contact mem-
ber has a dog-legged portion (64c, 64d, 64¢e) extend-
ing from the contact area in the direction (B) of
insertion of the printed circuit card to define a re-
cessed area (64e) of the spring contact member
facing the board in the opening. The recessed area
of the spring contact member is aligned with the
contact pad when the printed circuit card is fully
inserted into the opening in the housing.

Rank Xerox (UK) Business Services
(3.10/3.6/3.3.1)
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Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an edge
connector for use with a printed circuit board or
card having a reset pad.

Background of the Invention

It is known to provide printed circuit card con-
nectors which have spring contact members urged
into electrical connection with an input/output
means, such as a contact pad on a printed circuit
card as the edge of the printed circuit card is
inserted into an opening in the connector. The
edge of the printed circuit card pushes the spring
loaded electrical contact member into a contacting
position as the edge of the printed circuit card
moves past the contact member.

Usually, a constant interconnection is made
between contact areas on the spring contact mem-
bers and contact pads on the printed circuit card.
However, there are applications wherein such edge
card connectors and printed circuit cards are used
as a reset switch as the printed circuit card is
inserted into the opening in the housing. In other
words, a contact pad on the printed circuit card
may move over and past a contact area on a
spring contact member to momentarily establish an
interconnection therebetween; the interconnection
being "broken" as the contact pad on the printed
circuit card moves past the contact area on the
spring contact member towards its fully inserted
position in the connector opening. An example of
such a momentary switch/edge card connector
system might be in a printing apparatus wherein it
is desired to reset functions of the printer when the
printed circuit card is inserted into the edge card
connector. For this purpose, one of the contact
pads on the printed circuit card and one of the
spring loaded contact members of the connector
may be designed or designated as the reset inter-
connection.

One of the problems with using edge card
connectors and printed circuit cards as momentary
switches of the character described, concerns ac-
cidental or unintentional interconnection between
the contact pad on the printed circuit card and the
contact area on the spring contact member, which
would cause a reset to occur. For instance, in-
advertent movement or tilting or excessive vibra-
tions of the printed circuit card after insertion into
the connector could also cause unintentional inter-
connection. In the printer example above, an un-
intentional interconnection would cause the func-
tions of the printer to be reset, possibly in the
middle of a printing run or job.
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This invention is directed to solving these prob-
lems by designing the spring contact member in
relation to the contact pad on the printed circuit
card to prevent unintentional interengagement
therebetween.

Summary of the Invention

An object, therefore, of the invention is to pro-
vide a new and improved edge card connector of
the character described.

The invention is designed for use in an elec-
trical connector arrangement in which a spring con-
tact member is mounted in a housing which has an
opening for receiving an edge of a printed circuit
card. The spring contact member has a contact
area urged into electrical connection with a contact
pad on the printed circuit card as the edge of the
board is inserted into the connector opening.

The invention contemplates that the spring
contact member be provided with a dog-legged
portion extending from the contact area in the
direction of insertion of the printed circuit card, to
thereby define a recessed area of the spring con-
tact member facing the board in the opening. The
printed circuit card has a contact pad located so
that the contact pad is aligned with the recessed
area of the spring contact member when the print-
ed circuit card is fully inserted into the opening in
the housing.

In the exemplary embodiment, the dog-legged
portion of the spring contact member terminates in
a distal end which engages a surface on the con-
nector housing to preload the contact member.

Other objects, features and advantages of the
invention will be apparent from the following de-
tailed description taken in connection with the ac-
companying drawings.

Brief Description of the Drawings

The features of this invention which are be-
lieved to be novel are set forth with particularity in
the appended claims. The invention, together with
its objects and the advantages thereof, may be
best understood by reference to the following de-
scription taken in conjunction with the accompany-
ing drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a fragmented section through the
housing of an edge card connector of the prior
art, with only one of the spring contact members
thereof shown in its initial preloaded condition;
FIGURE 2 is a view similar to that of Figure 1,
with a printed circuit card inserted into the con-
nector of the prior art and deflecting the spring
contact member;
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FIGURE 3 is an exploded perspective view, par-
tially in section, of an edge card connector of
the invention, in conjunction with a mating print-
ed circuit card having a reset pad;

FIGURE 4 is a fragmented section, similar to
Figure 1, through the edge card connector of
the invention, with the spring contact member
thereof in its initial preloaded condition; and
FIGURE 5 is a view similar to that of Figure 4,
with a printed circuit card inserted into the con-
nector and deflecting the spring contact mem-
ber.

Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 3 an edge card connector, generally
designated 10, is shown in conjunction with a print-
ed circuit card 12. Printed circuit card 12 has a
plurality of conductive pads 14 on the opposite
sides thereof spaced from an edge 16 of the card.
The pads 14 are connected to traces or other
circuit components (not shown) on the card 12 as
is known in the art. One of the pads 15 is modified
to have an "L-shape". In other words, a reset leg
15a extends generally perpendicularly from one of
the pads towards the location where another pad
would normally be situated. This reset leg is elec-
trically and mechanically connected to pad 15 and
is of sufficient length fo extend between adjacent
terminals of the edge card connector.

Figures 1, 2, 4 and 5 each show only one
terminal of an edge card connector for purposes of
clarity. It can be seen that the edge card connector
depicted in Figure 3 has terminals 50 on both sides
of card slot 20 and such structure is achieved by
reversing that of Figures 4 and 5.

Edge card connector 10 includes a housing 18
of a dielectric material, such as plastic or the like,
with a card slot 20 for receiving edge 16 of printed
circuit card 12. The slot may have a chamfered
mouth 22 for facilitating insertion of the printed
circuit card into the opening. The housing also has
a passage 24 for receiving a spring contact mem-
ber.

The spring contact member of the prior art
(Figs. 1-2) is generally designated 26 and includes
a base portion 30 within passage 24, a tail portion
32 extending out from the rear of the passage, and
a spring arm portion 34 bent or folded, as at 36,
rearwardly over base portion 30 in a generally U-
shaped configuration. Spring arm portion 34 has a
crest area 34a defining a contact area of the spring
contact member for engaging the contact pads 14
of printed circuit card 12. The spring contact mem-
ber is mounted within housing 18 by insertion into
the rear of passage 24 in the direction of arrow
"A", until a locking tab 38 snaps behind a shoulder
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40 defined in the floor of passage 24 in housing 18.
The locking tab prevents the spring contact mem-
ber from backing out of passage 24 in response to
insertion forces of the printed circuit card. Finally,
spring arm portion 34 is preloaded within passage
24 of the housing, as indicated by dotted lines 34
which represent the "free" unbiased condition of
the spring arm prior to insertion into passage 24.

In operation of the edge card connector and
printed circuit card combination of the prior art, as
described above in relation to Figures 1 and 2,
printed circuit card 12 is inserted through mouth 22
and into card slot 20 of housing 18 until edge 16 of
the printed circuit card engages spring arm portion
34 of spring contact member 26. Further insertion
of the printed circuit card in the direction of arrow
"B" (Fig. 2), causes the edge of the printed circuit
card to deflect spring arm portion 34 of the contact
member downwardly in the direction of arrow "C".
The printed circuit card is inserted to its full posi-
tion as shown in Figure 2 until edge 16 of the
board abuts against a shoulder 42 at the inner end
of card slot 20. Contact area 34a of each terminal
26 is then in contact with its respective contact pad
14 in order to complete the desired electrical con-
nection.

During the insertion of printed circuit card 12
into slot 20, leg 15a of contact pad 15 moves
across and past contact area 34a of spring arm
portion 34 of one of the contact members, mo-
mentarily establishing an electrical interconnection
between two adjacent contact members that con-
tact leg 15a and pad 15. This momentary intercon-
nection causes a reset signal to be sent to the
electronic device in which the card edge connector
10 is located.

Once the printed circuit card is fully inserted
into slot 20 as shown in Figure 2, the underside of
the board maintains spring arm portion 34 of the
contact member in its deflected condition, but, as
seen in Figure 2, reset leg 15a on a card 12 has
moved past the contact area 34a and there is no
interconnection therebetween. This action might be
considered generally as a momentary switch ar-
rangement.

As stated above, problems are encountered
with prior art arrangements as described above in
relation o the prior art of Figures 1 and 2. More
particularly, should inadvertent movement or tilting
of printed circuit card 12 occur generally in the
direction of arrow "D" (Fig. 2), sufficient force
might cause reset pad 15a to engage spring arm
portion 34 of spring contact member 26 due to
their proximity. Excessive vibrations might also
cause this inadvertent interconnection. In the print-
er application described in the background above,
all of the functions of the printer would be reset
when such would be very undesirable.
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The present invention is directed to an im-
proved arrangement wherein such inadvertent or
unintentional interconnection is totally obviated.
More particularly, Figures 3, 4 and 5 show a print-
ed circuit card and the electrical edge card con-
nector of the invention. An edge card connector,
generally designated 10", is shown fo include a
dielectric housing 18 substantially identical to hous-
ing 18 in Figures 1 and 2. Consequently, like
numerals have been applied to like components or
areas of the housing as described above. However,
the invention contemplates an improved spring
contact member, generally designated 50, for use
with printed circuit card 12 having a modified con-
tact pad 15 on one side thereof.

Specifically, as with spring contact member 26
(Figs. 1 and 2), spring contact member 50 includes
a base portion 58, a tail portion 60, a locking tab 62
and a spring arm portion 64 bent or folded, as at
66, rearwardly over base portion 58 in a generally
U-shaped configuration. Spring arm portion 64 in-
cludes a contact area 64a for engaging and estab-
lishing contact with contact pads 14 of circuit card
12. The base portion, terminal tail portion and lock-
ing tab of spring contact member 50 is substan-
tially identical to spring contact member 26 as
described in relation to Figures 1 and 2. Again, the
spring contact member is preloaded in the housing,
as by comparing its free unbiased condition shown
by dotted lines in Figure 4.

However, spring contact 50 of the invention is
designed, generally, to have a dog-legged portion
extending from contact area 64a to a distal end
64b of spring arm portion 64. The dog-legged
configuration defines a down-turned leg 64c and an
up-turned leg 64d joined at a low point 64e of the
spring arm portion 64 of the contact member. This
defines a recessed area of the spring arm portion
in the area of low point 64e.

In operation of the invention as described
above in relation to Figures 3, 4 and 5, printed
circuit card 12 is inserted into slot 20 in housing 18
in the direction of arrow "B" (Fig. 5). Edge 56 of
the printed circuit card engages spring arm portion
64 of spring contact member 50, causing the
spring arm portion o be deflected downwardly in
the direction of arrow "C". As the printed circuit
card moves foward its fully inserted position,
whereat edge 16 engages shoulder 42 of the hous-
ing, reset leg 15a moves over contact area 64a of
the spring contact member to momentarily estab-
lish an electrical interconnection therebetween.
When the board is fully inserted, as seen in Figure
5, reset leg 15a is aligned with the recessed area
64e between down-turned leg 64c and up-turned
leg 64d of the spring arm portion of the spring
contact member and contact area 64a of each of
the terminals contacts its respective pad 14. This
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alignment makes it practically impossible to estab-
lish inadvertent interconnection between reset leg
15a and any portion of the spring contact member.
In fact, should printed circuit card 12 be tilted in
the direction of arrow "D" under extreme forces,
the lower corner of edge 56 of the printed circuit
card will engage up-turned leg 64d of the dog-
legged configuration, creating a stop, whereupon
reset leg 15a cannot come into engagement with
the recessed area at low point 64e of the spring
arm portion of the contact member.

It will be understood that the invention may be
embodied in other specific forms without departing
from the spirit or central characteristics thereof.
The present examples and embodiments, there-
fore, are to be considered in all respects as illustra-
tive and not restrictive, and the invention is not to
be limited to the details given herein.

Claims

1. In an edge card connector (10) having a di-
electric housing (18) with a card receiving slot
(20) therein for receiving an edge (56) of a
circuit card (52), said housing having a plurality
of spring contact members (50) mounted in
said housing and spaced along said slot, said
circuit card having a plurality of first electrically
conductive contact pads (14) located thereon
adjacent to and positioned a first predeter-
mined distance from said edge, said first con-
tact pads being in mechanical and electrical
contact with a contact portion (69a) of said
spring contact terminals when said circuit card
is received within said connector, said circuit
card further including a conductive second
contact pad (15a) positioned on said circuit
card and connected to one of said first contact
pads to define an L-shaped contact pad (15),
said L-shaped contact pad being dimensioned
so that two adjacent terminals simultaneously
contact said L-shaped contact pad when said
circuit card is initially inserted into said slot,
characterized in that:

said spring contact members each having
a recessed area (64c, 64d, 64e) along a por-
tion thereof extending from the contact portion
in the direction of insertion of the circuit card,
said recessed area of the spring contact mem-
ber being further from said card than said
contact portion when the card is inserted in
said slot and wherein the recessed area of the
spring contact member that is aligned with
said second contact pad is aligned with the
second contact pad when the circuit card is
fully inserted into the slot in the housing.
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An edge card connector as set forth in claim 1,
wherein all of said spring contact members are
generally identically shaped.

An electrical connector as set forth in claim 3, 5
wherein said recessed area is a dog-legged
portion of the spring contact member defined

by a down-turned leg (64c) connected to and
projecting away from said contact portion and

an up-turned leg (64d) joined to said down- 10
turned leg.

An electrical connector as set forth in claim 3,
wherein said up-turned leg contacts a portion
of the edge of the circuit card when said card 15
is fully inserted into the slot to define a stop to
prevent engagement of the second contact pad
with the recessed area of the spring contact
member when said card is fully inserted.

20
An electrical connector as set forth in claim 1,
wherein each of said spring contact members
is preloaded against the housing.

An electrical connector as set forth in claim 3, 25
wherein each of said spring contact members
is preloaded against the housing.

An electrical connector as set forth in claim 1,
wherein said recessed area of the spring con- 30
tact members is spaced inwardly from a distal

end of the contact member for alignment with

said second contact pad located inwardly of

the edge of the printed circuit card.

35
An edge card connector as set forth in claim 3,
wherein all of said spring contact members are
generally identically shaped.
40
45
50
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