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SPECIFICATION

COUPLED ELECTRICAL CONNECTOR ASSEMBLY V//

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector assembly which includes an electrical network
having at least one electrical element such as a
capacitor, resistor or the like.

Background of the Invention

Electrical circuitry often must be protected from
electromagnetic interference (EMI) and radio frequency
interference (RFI) entering or exiting the system. Users
of the system also must be protected from dangerous voltage
differentials. In other words, many electrical systems are
required to be both "quiet and safe".

In wvarious electrical circuitry, electrical
connector assemblies may be mounted for connecting the
circuitry through a panel or to a printed circuit board or
both. In some instances, the panel is conductive and may
comprise the frame or chassis of the apparatus, such as a
personal computer. Whether an electrical connector used in
such systems is mounted to a panel, to a circuit board or
both, the connector may include a capacitive coupling which
functions to direct high frequency voltages £from the
connector to the panel or to the board while isolating the
connector from direct contact to the panel or to the board.
In essence, selective coupling is provided between the
connector and ground.

The present invention is directed to improvements
in such electrical networks— which include isolating an
electrical connector. The network includes ' electrical
elements which can effectively protect the circuitry and

This Sheet Has Been Replaced -1-




10

15

20

25

30

Patent
98-190 SG

-

equipment as well as the user from high frequency
interference and substantial voltage differentials.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved electrical connector assembly
for use in systems as described above.

In the exemplary embodiment of the invention, the
assembly includes a dielectric housing defining first and
second connector portions. The first connector portion
mounts at least one electrical terminal adapted for
engaging an appropriate terminal of a first complementary
mating connector. The second connector portion defines a
receptacle. An electrical connector includes an outer
conductive shell mounted in the receptacle and has at least
one electrical terminal adapted for engaging an appropriate
terminal of a second complementary mating connector. A
conductive shielding shell is disposed about a substantial
portion of the dielectric housing. An electrical element
is captured by the second connector portion of the
dielectric housing and is held in contact between the outer
conductive shell of the electrical connector and the
conductive shielding shell to establish a electrical
coupling therebetween.

The electrical element may be a capacitor, a
resistor, an inductor, a diode or another suitable
electrical element. The outer conductive shell of the
connector and the outer shielding shell may be stamped and
formed of sheet metal material and include spring fingers
for engaging opposite electrodes of the electrical element.
A compliant conductive interposer may be inserted between
the electrodes of the electricallelements and the spring
fingers to cushion and ensure good electrical contact. The
conductive shielding shell may include one or more

contacts, such as cantilevered spring arms, for engaging an
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appropriate outer conductive shell of the first
complementary mating connector to establish a direct
electrical coupling between the shielding shell and the
mating connector.
A feature of the invention is that the second
connector portion of the dielectric housing means is a
dielectric insert separate from the first connector portion
of the dielectric housing. The dielectric insert includes
a pocket for receiving the electrical element. The
dielectric insert includes a movable wall for opening the
pocket to allow for insertion of the electrical element
therein to and for closing the pocket to capture the
electrical element therein. As disclosed herein, the
dielectric insert includes at least a pair of relatively
movable side walls defining the receptacle and forming the
movable wall, with one of the side walls including the
pocket for the electrical element, and the other side wall
being adapted for opening and closing the pocket. Still
further, the dielectric insert, including the side walls
thereof, is molded of plastic material, and the side walls
are joined for relative movement by an integrally molded
hinge means.
Finally, the outer shielding shell of the
assembly may include legs for mounting the assembly on a

: printed circuit board and connecting the shell to a ground

trace on the board. As disclosed herein, the outer
conductive shell of the connector may also include leg
portions for mounting the assembly on the printed circuit
board. The conductive shell of the electrical connector
may protrude in front of the dielectric housing and provide
latching flanges for interengagement with a latch of the
second complementary mating connector.

Other objects, features and advantages of the
invention will be apparent from the following detailed

description taken in connection with the accompanying draw-
ings.
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Brief Description of the Drawings

The features of this invention which are belie;ed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of an electrical
connector assembly incorporating the concepts of the
invention, with the assembly mounted through a panel (in
phantom) and mated with a pair of complementary mating
connectors;

FIGURE 2 is a vertical section taken generally
along line 2-2 of Figure 1;

FIGURE 3 is a fragmented vertical section taken
along line 3-3 of Figure 9;

FIGURE 4 is a perspective view of the outer
conductive shielding shell of the connector assembly;

FIGURE 5 is a perspective view of the dielectric
insert in open condition;

FIGURE 6 is a perspective view of the dielectric
insert in closed condition;

FIGURE 7 is a perspective view of the electrical

. connector to be mounted within the dielectric insert;

FIGURE 8 is an enlargement of the area of contact
between the outer shielding shell and the shell of the
connector with the electrical element encircled in Figure
3; and

FIGURE 9 is a perspective view of the entire
assembled connector assembly.
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Detailed Description of the Preferred Embodiment _
Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in an
electrical connector assembly, generally designated 10,
which is adapted for mating with £first and second
complementary mating connectors, generally designed 12 and
14, respectively. The connector assembly is shown mated
with connectors 12 and 14 through apertures 16 and 18 in a
panel shown in phantom. The panel may be part of a
conductive frame or chassis of a computer, for instance.
Connector assembly 10 also is adapted for mounting on a
printed circuit board, as will be seen hereinafter.
Referring to Figure 2 in conjunction with Figure
1, first or upper mating connector 12 includes a forwardly
projecting dielectric mating portion 22 having one or more
leaf-type terminals 24 thereon. At least the mating
portion is substantially surrounded by an outer conductive
shell 26, such as a shell stamped and formed of sheet metal
material.
Second or lower mating connector 14 also has a
forwardly projecting dielectric mating portion 28 which
defines a housing surrounding a plurality of spring type

terminals 30. An outer conductive shell 32 surrounds
forwardly projecting mating portion 28. The shell may be
fabricated of conductive sheet metal material. A pair of

latch arms 34 project forwardly of lower connector 14 on
the outside of mating portion 28 and shell 32.

Electrical connector assembly 10 includes a
dielectric housing, generally designated 36 (Fig. 2), which
includes a first or upper connector portion 38 and a second
or lower connector portion, generally designated 40. The
housing 36 wmounts one or more terminals, generally
designated 42. Each terminal is generally L-shaped and
includes a spring type leg or contact portion 42a and a
depending leg or tail portion 42b. Contact portion 42a is

disposed on upper connector portion 38 for engaging a
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respective one of the terminals 24 of upper mating
connector 12. Tail portion 42b projects below the housing
means for insertion into a hole in a printed circuit board
and for soldering to a circuit trace on the board and/or in
the hole. Although it is not shown, the tail portions may
alternatively be configured to be surface mounted to
appropriate signal traces on the board.
Referring to Figure 3 in conjunction with Figure
2, the second or lower connector portion 40 of dielectric
housing means 36 defines a receptacle 44 for receiving an
electrical connector, generally designated 46. The
electrical connector is shown isolated in Figure 7 and
includes an interior dielectric housing 48 (Fig. 2)
substantially surrounded by an outer conductive shell 50 as
best seen in Figure 7. Dielectric housing 48 includes a
forwardly projecting mating portion or tongue 52 having
leaf-type terminals 54 on opposite sides thereof for
engaging spring-type terminals 30 of lower mating connector
14. Terminals 54 have depending tail portions 54a for
solder connection to appropriate signal traces on the board
by insertion into holes in the printed circuit board.
Although it is not shown, the tail portions may
alternatively bé configured to be surface mounted to
appropriate signal traces on the board. Outer conductive
shell 50 of connector 46 has a pair of spring fingers 56 on
the top and bottom thereof for engaging outer shell 32 of
lower mating connector 14. Therefore, the outer shells of
connectors 14 and 46 are electrically commoned. Shell 50
also may have a pair of depending leg portions 58 for
insertion into appropriate holes in the printed circuit
board and for connection to grounding traces on the board.
However, these legs may be eliminated in certain
applications. Finally, outer shell 50 of connector 46 has
outwardly projecting spring fingers 60 on opposite sides
thereof as best seen in Figures 3 and 7. The entire outer

shell 50 can be stamped and formed of sheet metal material.
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Figure 4 Dbest shows the configuration of an
overall, outer conductive shielding shell, generaily
designated 62, which substantially surrounds dielectric
housing 36, including dielectric insert 40, of connector
agsembly 10. The shielding shell can be stamped and formed
of sheet metal material to include a top wall 64, opposite
side walls 66 and a front wall 68. A plurality of spring
fingers 70 are stamped and formed from top wall 64 and side
walls 66 for engaging the shield 26 of the upper
complementary mating connector 12. A pair of legs 72
depend from each side wall 66 of the shell for insertion
into appropriate holes in the printed circuit board and for
connection to appropriate ground traces on the board and/or
in the holes. Each side wall 66 of the shell has an
aperture 74, for purposes described hereinafter, as well as
an inwardly directed spring finger 76. Front wall 68 of
the shell has a top opening 78 through which upper mating
connector 12 is inserted, as well as a bottom opening 80
through which the front mating end of electrical connector
46 projects as best seen in Figure 2.
Figures 5 and 6 show second or lower connector
portion 40 of the dielectric housing 36 (Fig. 2) to be a
foldable structure which forms a separate dielectric insert
for assembly within electrical connector assembly 10.

. However, it should be understood that the second or lower

connector portion can be integral with the first or upper
connector portion 38 to form a one-piece dielectric housing

36. Dielectric insert 40 1is a one-piece structure
including a top wall 82, a pair of side walls 84 and a rear
wall 86. Side walls 84 are joined to top wall 82 by

integrally molded living hinges 88. Rear wall 86 is joined
to top wall 82 by an integrally molded living hinge 90.
Figure 5 shows the insert in open condition, and Figure 6
shows the insert in its closed condition, with top wall 82
facing upwardly as shown in Figures 2 and 3. The insert is
closed by folding side walls 84 relative to top wall 82 in
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the direction of arrows "A" (Fig. 5), and folding rear wall
86 relative to the top wall in the direction of arrow "B"
until the walls form a box-like enclosure as shown in
Figure 6. The adjacent edges 92 of the walls are chamfered
to facilitate completely closing of the structure. As seen
in Figure 6, each side wall 84 has an outwardly projecting
rectangular boss 94 for snapping into openings 74 (Fig. 4)
in side walls 66 of shielding shell 62 to facilitate
mounting the insert within the shell.

Dielectric insert 40 (Figs. 5 and 6) provides a
means for mounting one or more electrical elements,
generally designated 96, to facilitate establishing an
electrical coupling between outer shell 50 of connector 46
and outer shielding shell 62 of the assembly. More
particularly, each side wall 84 of the insert includes a
pocket 98 having a closed end 98a and an open end 98b.
When the insert is in its open condition as shown in Figure
5, electrical elements 96 can be positioned in pockets 98
through open ends 98b thereof until the elements abut
against closed ends 98a of the pockets. When the
dielectric insert is folded to its closed position as shown
in Figure 6, a pair of bosses 100 at opposite edges of top
wall 82 move into open ends 98b of the pockets to
completely close the pockets and capture elements 96

- therewithin.

Figure 8 shows dielectric insert 40 in its closed
position capturing one of the elements 96 within its
respective pocket 98. The electrical element may be a
capacitor,. a resistor, an inductor, a diode or other
suitable element. In either event, the element includes
opposite electrodes 96a which are shown in Figure 8 to be
engageable with one of the spring fingers 60 of outer shell
50 of electrical connector 46, and the other electrode is
in contact with one of the spring fingers 76 of outer

‘shielding shell 62. This contact area with the electrical

element is shown in Figure 3 at both opposite sides of the
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connector assembly. Therefore, the electrical elements
establish a predetermined electrical coupling between Ehe
outer shell 50 of connector 46 and the outer shielding
shell 62 of the connector assembly. In the case of the
electrical element being a capacitor element, a capacitive
electrical coupling will be established between the two
shells. It is contemplated that one electrical element or
a plurality of electrical elements comprising a network can
be coupled between the shell 50 of the connector 46 and the
outer shielding shell 62 of the connector assembly. In
such a network the electrical components can all be the
same or different components.

Figure 8 shows that a pair of compliant
conductive pads 102 can be disposed between electrodes 96a
of electrical element 96 and spring fingers 60 and 76 of
the two conductive shells. These compliant conductive pads
may be fabricated of a conductive fibrous material to
absorb any tolerances created during manufacture of the
assembly.

Finally, Figure 9 best shows how dielectric
insert 40 and outer shell 50 of connector 46 project
forwardly of front wall 68 of shielding shell 62 of
connector assembly 10. The forwardly projecting portion of
the dielectric insert will be disposed within aperture 18
(Fig. 1) of conductive panel 20 and, thereby, electrically
isolate conductive shell 50 of connector 46 from the
conductive panel and position the connection assembly 10
with respect to the panel 20. On the other hand, front
wall 68 of conductive shielding shell 62 of the overall
connector assembly will abut against and establish direct
contact with the conductive panel. In fact, as seen in
Figure 9, a pair of spring fingers 106 are stamped and
formed to project forwardly of front wall 68 of the
shielding shell to establish a positive engagement with the
conductive panel. When lower mating connector 14 is mated
with connector 46, latch arms 34 (Figs. 1 and 2) snéépingly
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engage behind outwardly directed flanges 108 (Fig. 9) of
shell 50 of connector 46. Additionally, recesses 110~in
the insert 40 allow upward flexure of the spring fingers 56
on the top of the conductive shell 50 upon insertion of
lower complementary mating connector 14 into the connector
46.

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, therefore, are to be considered
in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given
herein.
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* CLAIMS

1. An electrical connector assembly, comprising:

a dielectric housing defining first and second
connector portions, the first connector portion mounting at
least one electrical terminal adapted for engaging an
appropriate terminal of a first complementary mating
connector, the second connector portion defining a
receptacle;

an electrical connector including an outer
conductive shell mounted in said receptacle and having at
least one electrical terminal adapted for engaging an
appropriate terminal of a second complementary mating
connector;

a conductive shielding shell about a substantial
portion of the dielectric housing; and

at least one electrical element captured by the
dielectric housing and held in contact between the outer
conductive shell of the electrical connector and the
conductive shielding shell to establish a predetermined
electrical coupling therebetween.

2. The electrical connector assembly of claim 1
wherein said electrical element is selected from a group

consisting of a capacitor, an inductor, a resistor and a
diode.

3. The electrical connector assembly of claim 1
wherein said conductive shielding shell includes a contact
adapted for engaging an appropriate outer conductive shell
of the first complementary mating connector.
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4. The electrical connector assembly of clai9 3

wherein said conductive shielding shell is stamped and

formed of sheet metal material, and said contact comprises
at least one cantilevered spring arm.

S. The electrical connector assembly of claim 1
wherein said second connector portion of the dielectric
housing comprises a dielectric insert separate from the
first connector portion of the dielectric housing .

6. The electrical connector assembly of claim 5
wherein said dielectric insert includes a pocket for
receiving the electrical element.

7. The electrical connector assembly of claim 6
wherein said dielectric insert includes a movable wall for
opening the pocket to allow for insertion of the electrical
element thereinto and for closing the pocket to capture the
electrical element therein.

8. The electrical connector assembly of claim 7
wherein said dielectric insert includes at least a pair of
relatively movable side walls defining said receptacle and
comprising said movable wall.

9. The electrical connector assembly of claim 8
wherein one of said pair of side walls includes the pocket
for the electrical element, and the other sgide wall is
adapted for opening and closing the pocket.

10. The electrical connector assembly of claim
9 wherein said dielectric insert, including said side
walls, is molded of plastic material, and the side walls

are joined for relative movement by an integrally molded .
hinge.
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11. The electrical connector assembly of claim
1 wherein said conductive shell projects forwardly of the
dielectric housing.

12. The electrical connector assembly of claim
1 wherein said outer conductive shell of the connector and
the conductive shielding shell are stamped and formed of
sheet metal material and include leg portions for mounting
the assembly on the printed circuit board.

13. The electrical connector assembly of claim
1 wherein said second connector portion of the dielectric
housing includes a pocket for receiving the electrical
element.

14. The electrical connector assembly of claim
1 including a plurality of different electrical elements
captured by the dielectric housing.

15. The electrical connector assembly of claim
1 wherein said outer conductive shell of the connector and
the shielding shell are stamped and formed of sheet metal
material and include spring fingers for engaging opposite
electrodes of the electrical element.

16. The electrical connector assembly of claim
15 wherein a conductive compliant pad is interposed between
the spring fingers and the electrodes.
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17. An electrical connector assembly, comprising:

an electrical connector mounting a pluralityfof
terminals and including an outer conductive shell;

a dielectric insert defining a receptacle for the
electrical connector;

an outer shielding shell surrounding a
substantial portion of the dielectric insert; and

at least one electrical element captured by the
dielectric insert and held in contact between the outer
conductive shell of the connector and the outer shielding
shell to establish a predetermined electrical coupling
therebetween.

18. The electrical connector assembly of claim
17 wherein said outer conductive shell of the connector and
the outer shielding shell are stamped and formed of sheet
metal material and include spring fingers for engaging
opposite electrodes of the electrical element.

19. The electrical connector assembly of claim
17 wherein said outer conductive shell of the connector and
the outer shielding shell are stamped and formed of sheet
metal material and include leg portions for mounting the
assembly on the printed circuit board.

20. The electrical connector assembly of claim
17 wherein said dielectric insert includes a pocket for
receiving the electrical element.

21. The electrical connector assembly of claim
20 wherein said dielectric insert includes a movable wall
for opening the pocket to allow for insertion of the
electrical element thereinto and for closing the pocket to
capture the electrical element therein.
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22. The electrical connector assembly of claim
21 wherein said dielectric insert includes at least a p;ir
of relatively movable side walls defining said receptacle
and comprising said movable wall.

23. The electrical connector assembly of claim
22 wherein one of said side walls includes the pocket for
the electrical element, and the other side wall is adapted
for opening and closing the pocket.

24. The electrical connector assembly of claim
23 wherein said dielectric insert, including said side
walls, is molded of plastic material, and the side walls

are joined for relative movement by an integrally molded
hinge.

25. The electrical connector assembly of claim
17 wherein said electrical element is selected from the

group consisting of: a capacitor, a resistor, an inductor
and a diode.
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26. An electrical connector assembly mounted on
a support including at least one ground conduct;r,
comprising:

a dielectric housing defining £first and
second connector portions, the first connector portion
mounting at least one electrical terminal adapted for
engaging an appropriate terminal of a first complementary
connector, the second connector portion mounting at least
one electrical connector terminal for engaging an
appropriate terminal of a second complementary connector
portion;

a first conductive shell enclosing a section
of the first connector portion, said first conductive shell
being connected to one of the ground conductors on the
support, and a second conductive shell enclosing a section
of the second connector portion; and
. at least one electrical element held by the
dielectric housing in contact between the second conductive
shell and one of the ground conductors on the support.

27. The electrical connector assembly of claim
26 wherein said dielectric housing insulates said first
conductive shell from said second conductive shell.
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