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An electrical connector assembly Includes an Iinsulative housing having an interconnection end, an opposed contact recelving
end and at least one contact member supported within the housing. The contact member Is insertably positioned in the housing
through said contact receiving end. The electrical connector assembly further includes a conductive shield which Is positioned In

partial circumscribing relation about tr
members located on the insulative housi

e housing. The shield Includes at least one cooperating interlocking engagement
ng and shield to positively latch the shield to the housing. The positively latched shield

prevents the shield from lifting off the ho

Using during interconnection and disconnection with the mating connector and provides

greater alignment of the shield with respect to the housing. The shield Is preferably a one-piece construction thus providing

enhanced EMI shield protection.
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ABSTRACT OF THE DISCL RE

An electrical connector assembly includes an insulative housing having an
interconnection end, an opposed contact receiving end and at least one contact
member supported within the housing. The contact member is insertably positioned in
the housing through said contact receiving end. The electrical connector assembly
further includes a conductive shield which is positioned in partial circumscribing
relation about the housing. The shield includes at least one cooperating interlocking
engagement members located on the insulative housing and shield to positively latch

the shield to the housing. The positively latched shield prevents the shield from lifting

off the housing during interconnection and disconnection with the mating connector
and provides greater alignment of the shield with respect to the housing. The shield is

preferably a one-piece construction thus prOviding enhanced EMI shield protection.

577:223 HBNY 1.27097_1
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577-223 CON
(AE-456)

ELECTRICAL CONNECTOR ASSEMBLY

BACKGRC D OF THE INVENTION

1. Field of the Invention

The present invention relates to electrical connectors, and more particularly

relates to an electrical connector having a conductive shield positively latched to an

insulative housing.

2. Description of the Prior Art

Electrical connectors having an insulative housing for supporting a plurality of

contacts and a conductive shield surrounding the housing are currently being used on

all universal serial bus (USB) connector receptacles. However, manufacturers of these

receptacles have encountered difficulty in positively latching the conductive shield to

the insulative housing.

For example, one currently available USB receptacle includes an insulative
housing substantially surrounded by a conductive shield. The conductive shield
consists of two separate pieces which are latched together to form the outer shield.
This connector receptacle construction suffers from the shield lifting off the housing

during interconnection and disconnection with a mating plug and poor shield electrical

continuity.

Likewise, another currently available USB receptacle suffers similar
disadvantages. The shield and housing are easily separated and the shield tends to lift
off the housing during interconnection and disconnection with a mating plug.
Movement between the shield and housing also causes alignment problems with

respect to the contacts supported by the housing and the conductive shield.
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Accordingly, 1t would be beneficial to design an electrical connector assembly
including an insulative housing and a conductive shield substantially surrounding the housing
which 1s positively locked to the housing. Thus, separation and misalignment of the housing

and shield could be avoided.

OBJECTS AND SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide an electrical connector assembly
including an insulative housing and a conductive shield surrounding the housing, the shield

being positively latched to the housing.

[t 1s another object of the present invention to provide an electrical connector assembly
which provides enhanced electromagnetic induction (EMI) shield coverage of the contacts

supported 1n the connector assembly.

It 1s a further object of the present invention to provide an electrical connector
assembly which resists movement or separation of the shield from the housing upon

interconnection or disconnection with a mating connector or plug.

In accordance with one form of the present invention, an electrical connector assembly
includes an insulative housing having an interconnection end, an opposed contact receiving
end and at least one contact member supported within the housing. The contact member 1s
insertably positioned in the housing through said contact receiving end. A one-piece
conductive shield 1s positioned in partial circumscribing relation about the housing. The
shield includes a pair of side shield extents which overlie side surfaces of the housing and an
upper shield extent overlying the upper surface of the housing. The shield upper extent
comprises a pair of longitudinally separated shield portions forming a parting line
therebetween. The side shield extents and housing side surfaces include first cooperating

interlocking members for preventing relative movement between said housing and the shield

-2
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along a longitudinal direction of the housing. Each of the upper shield extent shield portions
and housing upper surface include second cooperating interlocking members for preventing

relative transverse movement of the shield portions and the housing along the parting line.

The first cooperating interlocking members preferably include at least one projection
extending from the side surface ot the housing which is received in a mating recess or through
hole made in the side shield extent of the conductive shield The projection preferably

includes a ramped surface to facilitate insertion ot the housing into the conductive shield.

Each of the shield portions includes an inwardly deflected cantilevered finger portion
and the housing upper surtace includes a finger engaging member for engagement with said
shield finger portions to lockingly engage the shield to the housing. The finger engaging
members may be in the form of a slot having upstanding sidewalls and the cantilevered tinger
portions engage the sidewalls to lockingly engage the shield to the housing. The conductive
shield further includes a front face which defines an opening permitting access to the
interconnection end of the housing. The front tace has a pair of transversely opposed
cantilevered shield contacts extending into the interconnection end of the housing for

electrical engagement with a shield portion of a mating electrical connector upon

interconnection therewith.

The conductive shield may further include a rear shield extent which substantially
overlies the termination end of the housing. In order to facilitate coupling of the connector
assembly to a printed circuit board, the connector assembly includes at least one leg extending
downwardly from each of the side shield extents. The legs extend through mounting holes in
the printed circuit board and include tabs which lockingly engage an undersurtace of the

printed circuit board when bent into place.

fodd
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In an alternative embodiment, the electrical connector assembly conductive
shield includes an upper shield extent, two side shield extents depending from the
upper shield extent and a bottom shield extent. The bottom shield extent includes a
pair of bottom shield portions depending from each of the side shield extents and forms
a longitudinal parting line therebetween. Each bottom shield portion includes
cooperating interlocking engagement means for locking]y‘ engaging the bottom shield
portions along the parting line preventing relative transverse movement or separation
therebetween. Preferably, the cooperating interlocking engagement means includes a
dovetail shaped tab portion extending along the parting line of one bottom shield
portion and a corresponding mating dovetail shaped recess for receiving the tab on the
other bottom shield portion. The tab and recess lockingly engage to prevent relative
transverse movement of the bottom shield portions with respect to each other. The tab
and recess are preferably staked along the parting line to lockingly engage the bottom

shield portions and prevent separation therebetween.

The conductive shield further includes a plurality of cantilevered contact
members on each of the upper, side and bottom shield extents. The cantilevered shield
contact members electrically engage a shield portion of a mating electrical connection
upon interconnection therewith. The electrical connector may further include a
honzontally extending central housing portion which supports a horizontal shield

extent having cantilevered contact members thereon and overlying a portion of the

housing central portion.

A preferred form of the electrical connector assembly, as well as other
embodiments, objects, features and advantages of this invention, will be apparent from

the tollowing detailed description of illustrative embodiments thereof, which is to be

read 1n connection with the accompanying drawings.
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BRIEF DE >TION OF THE DRAWIN

Figure 1 1s a front perspective view of a right-angle electrical connector

assembly formed in accordance with the present invention.

Figure 2 is a rear perspective view of the electrical connector assembly shown

in Figure 1.

Figure 3 is a front elevational view of the electrical connector assembly shown

in Figure 1.

Figure 4 is a sectional view of the electrical connector assembly taken along

line 4-4 of Figure 3.

Figure 5 1s a top perspective view of the insulative housing portion of the

connector assembly shown in Figure 1.

Figure 6 1s a front perspective view of a shield portion of an electrical

connector assembly having a rear shield extent.

Figure 7 1s a side perspective view of a vertical electrical connector assembly

formed in accordance with the present invention.

Figure 8 1s a front perspective view of an alternative embodiment of an

electrical connector assembly formed in accordance with the present invention.

Figure 9 is a front elevational view of the electrical connector assembly shown

in Figure 8.

577:223-HBNY1:27097 | 5
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Figure 10 is a sectional view of the electrical connector assembly taken along

line 10-10 of Figure 9.

Figure 11 is a bottom plan view of the conductive shield portion of the

electrical connector assembly shown 1n Figure 8.

Referring to Figure 1 of the drawings, an electrical connector assembly formed
in accordance with the present invention includes an insulative housing 2 which
supports a plurality of contacts 4 thereon. The electrical connector assembly further
includes a conductive shield 6 which substantially covers at least three sides of the
insulative housing, 1.e., two opposing side surfaces and an upper surface. The
electrical connector assembly illustrated in Figure 1 is a universal serial bus (USB)
series B receptacle. The receptacle tncludes an interconnection end 8 (Figure 1) and
an opposed contact receiving end 10 as illustrated in Figure 2. The interconnection

end i1s adapted to recetve a mating electrical connector plug (not shown).

Refén'ing to Figure 2, the contact receiving end includes a series of contact
receiving slots 12 adapted for insertably receiving the contact members of the electrical
connector assembly. The contact members 4 illustrated in Figures 1 and 2 include an
interconnection end and a termination end, the termination end being at a right angle to
the interconnection end. The termination end extends beyond a bottom surface of the
connector assembly for insertion into plated through holes of a printed circuit board
(not shown). Alternatively, as shown in Figure 7, each of the contact members may be
substantially straight so that the connector assembly stands on an end surface or
contact receiving and when coupled to a mating printed circuit board. In this

configuration, the upper surface becomes a side surface and the shield circumscnibes all

four side surfaces of the insulative housing.

577:223:HBNY1:27097 1 6
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Referring to Figure 3, the electrical connector assembly formed in accordance
with the present invention includes four contact members wherein a first pair of
contacts is arranged in vertically stacked relation to a second pair of contacts. The
contacts are made from a copper alloy having a tin/lead over nickel plating in the
termination area and gold plating on the interconnection portion of the contacts.
Furthermore, the contacts are generally cantilevered to be biased at the interconnection

end to permit good electrical connection with mating contacts of a USB plug.

Figure 4 1s a cross-sectional view of the connector assembly taken along line

4-4 of Figure 3. The electrical connector assembly housing includes a central member
14 on which the contact members 4 are supported. Central housing member 14
includes a front section having a recess formed therein for receiving a bent contact
extent of the contact members 4. Accordingly, the contact member 4 is biased at the

interconnection end and deflectable within the housing recess upon interconnection

with a mating plug.

Referring now to Figures 1-4, the conductive shield portion of the connector
assembly will be described in more detail. Shield 6 is preferably formed from a copper
alloy having a tin/lead plating and is formed in a one-piece construction which is
stamped and bent to form the shield. Shield 6, illustrated in Figures 1-4, includes a
front surface 16 having two opposed side surfaces 18, 20 depending therefrom. An
upper shield extent is formed from a pair of longitudinally separated shield portions 22,
24. Each of the side shield extents 18, 20 include at least one leg 26, 28, respectively
extending downwardly therefrom. The pair of legs 26, 28 are used to lockingly engage
the electrical connector assembly to an upper surface of a printed circuit board. More
specifically, the legs may extend through mounting holes placed in the printed circuit

board and the lower extent of the leg latches onto an undersurface of the printed

circuit board upon flaxing of the leg.

The side shield extents 18, 20 further include cooperating interlocking members

with the side surfaces 30 of the insulative housing. Figure 5, illustrates the insulative
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housing of the connector assembly is shown separated from the assembly. The side
surfaces 30 of the housing include at least one projection 32 extending outwardly
therefrom. The projection 32 includes a ramped surface 33 to facilitate placement of
the shield onto the housing. The side shield extents 18, 20 include at least one inating
hole stamped therein for receiving the molded projections 32 of the insulative housing.
Upon cooperating interlocking engagement of the projection in the hole formed 1n side
shield extent, relative movement between the housing and the shield along a
longitudinal direction of the housing is prevented. The preferred embodiment includes

a pair of projections on each side surface of the housing and a pair of mating holes on

each of the side shield extents of the conductive shield.

The electrical connector assembly illustrated in Figures 1-4 also includes
cooperating interlocking members to lockingly engage the upper shield extent to an
upper surface 34 of the housing. More specifically, the upper shield portions 22, 24 .
each include an inwardly deflected cantilevered finger portion 36 and the housing
upper surface 34 includes a slot or recess 38 formed therein for matingly engaging the
cantilevered finger portions of the upper shield extent. The slot includes upstanding
side walls 37, 39 such that upon forming the conductive shield around the insulative
housing, the cantilevered finger portions lockingly engage the side walls of the slot to
prevent relative transverse movement of the upper shield portions 22, 24 with respect
to each other. The conductive shield 6 is positively latched onto the insulative
housing. Accordingly, the combination of interlocking members on the sides of the
connector assembly and the orthoganally positioned interlocking members on the

upper surface of the connector assembly hold the shield onto the housing and prevent

lifting off of the shield during interconnection and disconnection with the mating plug.

The connector assembly of the present invention as shown in Figures 1 and 3
also includes a pair of shield contacts 40 for engagement with a portion of the shield of

a mating electrical plug upon interconnection therewith. The shield contacts 40 are

cantilevered contact members depending from the front shield extent 16 and positioned

577:223:-HBNY1:27097 1 8
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within the interconnection end of the connector assembly adjacent to the insulative

housing central member 14.

Figure 6 is an alternative embodiment of the present invention illustrating the
shield portion thereof. As illustrated in Figure 6, the shield includes a pair of end
shield extents which, after insertion of the insulative housing into the shield, may be
bent to form a conductive shield around the termination end of the connector. The end

shield extents lockingly engage to substantially shield the contact receiving end of the

electrical connector assembly.

A further alternative embodiment of an electrical connector assembly formed in
accordance with the present invention is illustrated in Figures 8-11. More specifically,
Figures 8-11 illustrate a USB series A, stacked right-angle receptacle. The electrical |
connector assembly includes an insulative housing 80 which supports a plurality of
contact members 82 thereon. The insulative housing includes an interconnection end
84 and an opposed contact receiving end 86. Similar to the previous embodiment, the

connector assembly includes a conductive shield 88 positioned in partial circumscribing

relation about the housing.

Referring to Figure 10, a cross-sectional view of the connector assembly taken
along lines 10-10 of Figure 9 is illustrated. The contact members 82 include a
cantilevered deflectable interconnection portion 90 and a right-angle termination
portion 92. The termination portion extends below a bottom surface of the housing 80
and conductive shield 88 for placement within plated through holes of a printed circuit
board. The interconnection end of the contact members 1s deflectably supported by the
insulative housing within a guided recess therein. Also shown in Figure 10 is a further
central shield extent 94 which 1s inserted around a central housing portion 96. The
central shield portion 94 is in electrical communication with a portion of the

conductive shield for electrical continuity.

57T7:223:HBNY1:27097 1 9
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The conductive shield 88 of the connector assembly shown in Figures 8-11
includes an upper shield extent 98, two opposed side shield extents 100, 102 and a
bottom shield extent 104. The opposed side shield extents 100, 102 extend
downwardly from the upper shield extent 98 and the bottom shield extent 104 includes
a pair of bottom shield portions 106, 108 which depend from each of the side shield

" extents. The bottom shield portions 106, 108 form a longitudinal parting line 110

therebetween when positioned around the housing 80. Each of the side shield extents
100, 102 further includes at least one leg which extends downwardly therefrom for
lockingly coupling the electrical connector assembly to a printed circuit board as
previously described. As shown in Figure 8, each of the side shield extents also
includes an elongate recessed strip 103 and the housing includes a corresponding
recess or slot 105 for guiding alignfnent of the housing into the conductive shield,

durning the assembly process for maintaining alignment of the shield and housing after

assembly.

The conductive shield 88 further includes a plurality of cantilevered contact
members 114 which extend into the bounded compartment formed by the conductive
shield. Each of the conductive shield cantilevered contact members 114 electrically
engage a portion of a shield located on a mating connector upon interconnection
therebetween. Accordingly, electrical continuity between the shield of the plug and the

shield of the receptacle 1s maintained.

Figure 11 1s a bottom plan view of the shield portion of the electrical connector
shown in Figure 8. More specifically, Figure 11 illustrates the means for connecting
the two bottom shield portions 106, 108 along the longitudinal parting line 110. The
connecting means includes a dovetail shaped tab portion 116, 1.e., the sides of the tab
are divergent, and a corresponding dovetail shaped recess 118 on the other bottom
shield portion. Accordingly, after the housing is inserted into the shield, the
cooperating interlocking dovetaitl 116 and mating recess 118 are lockingly coupled

together. To further enhance the interlocking dovetail and recess, the bottom shield

extent 1s staked 120 along the parting line in the area of the dovetail and mating recess.

$77:223:HBNY1:27097 | 10
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After staking along the parting line, the bottom shield portions are positively locked

together, preventing separation therebetween.

Referring back to Figure 8, a second cooperating interlocking engagement
means is provided on the upper shield extent for cooperation with an upper hosing
surface. The upper shield extent 98 includes a projection or inwardly deflected finger
portion 122 which locks into a slotted portion in the upper surface of the insulative
housing. The slotted housing portion includes a side wall which lockingly engages an
end portion of the inwardly deflected cantilevered finger 122. | Accordingly, the
interlocking engagement means provided on the upper and bottom surfaces of the
shield maintain proper positioning of the shield with respect to the insulative housing.
Thus, the conductive shield does not lift off the housing during interconnection and
disconnection with a mating plug. Furthermore, the conductive shield of the present
invention is a one-piece construction and, accordingly, provides better EMI shield
protection. The positive latching of the conductive shield to the insulative housing also

provides greater alignment of the shield with respect to the housing. To further

enhance shield latching, the side shield extents include tabs 124 which are bent around

the contact insertion end of the insulative housing to prevent any movement of the

shield with respect to the housing.

It will be understood by those of ordinary skill in the art that a configuration
similar to that illustrated in Figure 6 may be employed in the embodiment shown in
Figure 8 to provide a rear shield extent which substantially covers the contact insertion
end of the insulative housing. Furthermore, i1t 1s to be understood that the conductive
shield interlocking means with respect to the housing may be employed in a USB senes
A single receptacle, 1.e., a single row of electrical contacts as opposed to the two rows

of vertically stacked contacts in the embodiment shown in Figures 8-11.

Although the illustrative embodiments of the present invention have been

described herein with reference to the accompanying drawings, it is to be understood

that the invention is not imited to those precise embodiments, and that various other

11
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changes and modifications may be effected therein by one skilled in the art without

departing from the scope or spirit of the invention.

577:223:HBNY1:27097 _1 l 2
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CLAIMS:

1. An electrical connector assembly, comprising:
an insulative housing having an interconnection end and an opposed contact

recetving end, the housing further including an upper surtace and a pair of spaced apart side
surtfaces depending trom the upper surface;

at least one contact member supported within said housing, said contact member being
insertably positioned in the housing through said contact receiving end; and

a one-piece conductive shield being positioned in partial circumscribing relation about
said housing, the shield having a pair of side shield extents overlying the side surfaces of the
housing, said shield turther including an upper shield extent comprising a pair of
longitudinally separated shield portions and forming a parting line therebetween, the pair of
shield portions together substantially overlying the upper surtace of the housing, said side
shield extents and housing side surfaces having tirst cooperating interlocking members for
preventing relative movement between said housing and said shield along a longitudinal
direction of the housing, each of said upper shield extent shield portions and housing upper
surface including second cooperating interlocking members tor preventing relative transverse

movement of said shicld portions along the parting line.

2. An electrical connector assembly as defined in Claim 1, wherein the first
cooperating interlocking members comprise at least one projection extending from the side
surface of the housing and wherein said shield side extent includes a mating recess for

recelving said at least one projection.

3. An electrical connector assembly as defined in Claim 2, wherein said at least
one projection includes a ramped surface for facilitating placement of said shield on said

housing.

4 An electrical connector assembly as defined in Claim 1, wherein each of the

shield portions includes an inwardly detlected cantilevered finger portion and wherein said

[3
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housing upper surface includes finger engaging members tor engagement with said finger

portions to lockingly engage said shield to said housing.

5. An electrical connector assembly as defined in Claim 4, wherein said finger
engaging members includes a slot in the upper surface of the housing having upstanding
sidewalls, said cantilevered finger portions engaging the sidewalls to lockingly engage said

shield to said housing.

6. An electrical connector assembly as defined in Claim 1, wherein said shield

includes a front face defining an opening permitting access to said interconnection end of said

housing.

7. An electrical connector assembly as defined in Claim 6, wherein said front face
includes a pair of transversely opposed cantilevered shield contacts extending into said
interconnection end of said housing for electrical engagement with shield portions of a mating

electrical connector upon interconnection therewith.

8. An electrical connector assembly as defined in Claim I, wherein the shield
further includes a rear shield extent substantially overlying said termination end of said

housing.

9. An electrical connector assembly as defined in Claim 1, wherein the shield
further includes at least one leg extending downwardly from each of said side shield extents

for lockingly engaging said connector to a printed circuit board.

10.  An electrical connector assembly as defined in Claim 1, wherein the first and

second cooperating interlocking members are of difterent construction.

14
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11.  An electrical connector assembly, comprising:

an insulative housing, said housing including an upper surface, two side
surfaces depending downwardly from said upper surface, a front interconnection end, an
opposed rear end and a bottom surtace;

at least one electrical contact supported by said insulative housing, the contact
having a connection end supported adjacent the housing interconnection end and a terminating
end extending beyond said housing; and

a conductive shield being positioned in partial circumscribing relation about
said housing, said shield including a front tace from which depend at least opposed sidewalls
overlying said housing side surfaces and an upper shield extent substantially overlying the
housing upper surface and being formed in a pair of longitudinally separated shield portions,
and forming a parting line thereberween, each of the shield portions and upper surface of said
housing including cooperating interlocking members, the cooperating interlocking members
comprising inwardly deflected cantilevered fingers on said shield portions and finger engaging
members on said upper surface of said housing to lockingly engage said shield portions to said
housing and prevent relative transverse movement of said shield portions with respect to each

other along the parting line.

12. An electrical connector assembly as defined in Claim 11, further comprising
locking members associated with each of said shield sidewalls and said housing side surtaces

for lockingly engaging said shield sidewalls to said housing side surfaces.

13.  An electrical connector assembly as defined in Claim 11, wherein said shield

front face defines an opening permitting access to said interconnection end of said housing.

14.  An electrical connector assembly as defined in Claim 13, wherein said front
face includes a pair of transversely opposed cantilevered shield contacts extending into said

interconnection end of said housing for electrical engagement with shield portions of a mating

15
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electrical connector upon interconnection therewith.

15.  An electrical connector assembly, comprising:

an insulative housing having an mterconnection end and an opposed contact
receiving end,

at least one contact member supported within said housing, said contact
member being insertably positioned in the housing through said contact receiving end; and

a conductive shield being positioned in partial circumscribing relation about
said housing, said shield including an upper shield extent, two side shield extents depending
from the upper shield extent, and a bottom shield extent, the bottom shield extent including a
pair of bottom shield portions depending from each of said side shield extents, and forming a
parting line therebetween, each bottom shield portion including cooperating interlocking
engagement means for lockingly engaging the bottom shield portions along the parting line

thereby preventing relative transverse movement therebetween.

16. An electrical connector assembly as defined in Claim 15, wherein the
cooperating interlocking engagement means comprises a tab extending along the parting line
of one bottom shield portion and a corresponding mating recess for recetving the tab on the

other bottom shield portion.

17.  An electrical connector assembly as defined in Claim 16, wherein the tab and

corresponding mating recess are substantially dovetail in shape.

18.  An electrical connector assembly as defined in Claim 16, wherein the tab and
corresponding recess are staked to lockingly engage the bottom shield portions and prevent

separation therebetween.

19. An electrical connector assembly as defined in Claim 15, wherein the shield

further includes a rear shield extent depending downwardly from the upper shield extent and

16
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substantially overlying the contact recetving end ot the housing.

20. An electrical connector assembly as defined in Claim 15, wherein the housing
includes an upper surface having a recess therein and the upper shield extent includes a
projection which correspondingly mates with the housing recess preventing relative

longitudinal movement between the housing and the shield.

21, An electrical connector assembly as defined in Claim 15, wherein each of the
upper, side and bottom shield extents includes at least one cantilevered contact member for
electrical engagement with a shield portion of a mating electrical connector upon

interconnection therewith.

22.  An electrical connector assembly as defined in Claim 135, further including at
least one leg extending downwardly from the side shield extents for lockingly engaging said

connector to a printed circuit board.

23.  An electrical connector assembly as defined in Claim 15, wherein the housing
includes a horizontally extending central portion and a horizontal shield extent being

supported on and overlying a portion of the housing central portion.
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