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(57) Abrégée/Abstract:

A multi-contact electrical terminal includes a body member and attachment member made of a substantially resilient flexible
electrically conductive material. The body member includes a pair of opposite contact walls defining a central passageway through
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(57) Abrege(suite)/Abstract(continued):

the body member and providing respective pairs of spaced upper and lower opposed portions along opposite sides of the central
passageway, and a pair of opposite support straps provided between and connected with one of the pairs of upper and lower
opposed portions of the opposite contact walls. A male prong of an electrical plug Is recelvable through the central passageway of
the body member. The upper and lower opposed portions of the opposite contact walls receive the male plug initially between the
upper opposed portions and subsequently between the lower opposed portions such that a complete insertion of the male prong
Into the central passageway provides the male prong In electrical contact at the four separate spaced apart portions of the body
member of the electrical terminal.
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ABSTRACT OF THE DISCLOSURE

A multi-contact electrical terminal includes a body member and attachment
member made of a substantially resilient flexible electrically conductive material.
The body member includes a pair of opposite contact walls defining a central
passageway through the body member and providing respective pairs of spaced
upper and lower opposed portions along opposite sides of the central passageway,
and a pair of opposite support straps provided between and connected with one of
the pairs of upper and lower opposed portions of the opposite contact walls. A male
prong of an electrical plug is receivable through the central passageway of the body
member. The upper and lower opposed portions of the opposite contact walls
receive the male plug Initially between the upper opposed portions and subsequently
between the lower opposed portions such that a complete insertion of the male
prong into the central passageway provides the male prong in electrical contact at

the four separate spaced apart portions of the body member -of the electrical

terminal.
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MULTI-CONTACT ELECTRICAL TERMINAL
FOR ELECTRICAL RECEPTACLE ASSEMBLY

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention generally relates to electrical receptacle assemblies

and, more particularly, is concerned with a multi-contact electrical terminal for an

electrical receptacle assembly.

Description of the Prior Art

Heretofore, many electrical receptacles manufactured and marketed by
Hubbell Incorporated of Orange, Connecticut, the assignee of the subject
application, have employed a housing formed by separate mateable front and back
covers, and a mounting bridge having upper and lower ears attachable to a suitable
mounting structure, such as a building wall by the use of suitable fasteners, such as
screws or the like, to hold the housing in a mounted relationship relative to the
structure. Also, the electrical receptacle assembly has female electrical terminals
mounted within the housing for receiving and making electrical contact with male
prongs of an electrical plug inserted through openings in the front cover of the
housing. o

Typically, these female electrical terminals are flexible strips made of
electrically conductive material formed in an U-shape in which opposite leg portions
are spread apart and make electrical contact with opposite side portions of the prong

of the electrical plug. Such electrical contact is made with the two opposing inside
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surface areas at about the middle of the leg portions of the electrical terminal.
Various designs of electrical terminals are known in the prior art. For example,
several designs of such terminals are disclosed in U.S. Pat. No. 4,872,081 to Murphy
et al. U.S. Pat. No. 4,872,087 to Brant, and U.S. Pat. No. 5,510,760 to Marcou et al.
While these prior art terminal designs may appear to operate satisfactorily for the
specific purposes for which they were designed, they are not seen as providing an
optimum solution to the problem of achieving an enhanced form of electrical contact
between the prongs of an electrical plug and the electrical terminals of an electrical

receptacle assembly.

Consequently, a need still remains for an improved design which provides a
solution to the aforementioned problem without introducing any new problems in

place thereof.

SUMMARY OF THE INVENTION

The present invention provides a multi-contact electrical terminal designed
to satisfy the aforementioned needs. The multi-contact electrical terminal of the
present invention is adapted, although not so limited, for employment as a ground
terminal within an electrical receptacle assembly. The multi-contact electrical
terminal of the present invention defines twice the number of electrical contact
portions on the terminal than are normally found on prior art electrical terminals.

Accordingly, the present invention is directed to a multi-contact electrical
terminal which comprises a body member defining a central passageway for
receiving a male prong of an electrical plug, the body member including a pair of
spaced apart upper opposed portions disposed on opposite sides of the central
passageway for receiving the male prong of the electrical plug therebetween and
making electrical contact therewith and a pair of spaced apart lower opposed
portions disposed on opposite sides of the central passageway for receiving the
male prong of the electrical plug therebetween and for making electrical contact
therewith after electrical contact is made with the pair of spaced apart upper
opposed portions such that complete insertion of the male prong of the electrical

plug into the central passageway provides electrical contact of the male prong with

at least four separate spaced apart portions of the body member of the electrical
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terminal. The body member is made of a substantially resilient flexible electrically
conductive material and formed from a single substantially planar blank of material.

The body member also includes a pair of opposite support straps disposed
between and on opposite sides of the upper and lower opposed portions and is
connected to one of the pairs of upper and lower opposed portions such that partial
insertion of the male prong of the electrical plug through the central passageway
between the upper opposed portions causes the upper opposed portions to move
away from one another as the lower opposed portions move toward one another

relative to the support straps and such that complete insertion of the male prong of

the electrical plug through the central passageway causes the upper opposed

portions to move toward one another as the lower diametrically opposed portions are
moved away from one another relative to the support straps to thereby provide
electrical contact of the male prong of the electrical plug with at least four separate

spaced apart portions of the body member of the electrical terminal.

The electrical terminal further comprises an attachment member connected
to one of the support straps of the body member for fastening the body member to
a mounting member disposed within an electrical receptacle assembly. The
attachment member defines a hole for receiving a fastener therethrough.

These and other features and advantages of the present invention will
become apparent to those skilled in the art upon a reading of the following detatled

description when taken in conjunction with the drawings wherein there 1s shown and

described an illustrative embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the course of the following detailed description, reference will be made to
the attached drawings in which:

Fig. 1 is an exploded perspective view of an electrical receptacle assembly

employing the multi-contact electrical terminals of the present invention.

Fig. 2 is an enlarged perspective view of the multi-contact electrical terminal

of the present invention.

Fig. 3 is a top plan view of the electrical terminal of Fig. 2.

Fig. 4 is a sectional view of the electrical terminal taken along line 4--4 of

23 -
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Fig. 3.

Fig. 5 is an end elevational view of the electrical terminal taken along lines
5--5 of Fig. 3.

Fig. 6 is a side elevational view of the electrical terminal taken along lines
6--6 of Fig. 3.

Figs. 7-9 are diagrammatic views of a sequence of positions of a male prong

of an electrical plug being inserted into and making multiple contacts with the

electrical terminal of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, like reference characters designate like or
corresponding parts throughout the several views. Also in the following description,
it is to be understood that such terms as "forward", "rearward”, "left", "right",

"upwardly", "downwardly", and the like, are words of convenience and are not to be

construed as limiting terms.

Referring now to the drawings, and particularly to Fig. 1, there is illustrated

an electrical receptacle assembly, generally designated 10, employing a pair of
multi-contact electrical terminals 34 in accordance with the present invention. The
electrical terminals 34 can be used in electrical receptacle assemblies adapted for
various applications. By way of example, the application illustrated in the drawings
is an electrical receptacle assembly for a ground fault circuit interrupt unit or the like.

The electrical receptacle assembly 10 basically includes a two-piece housing
14 having a front cover 16 and a back cover 18. The back cover 18 Is separate from

and mateable with the front cover 16. When the front and back covers 16, 18 are
disposed in an interfitted mated relationship with one another, the housing 14 has
a substantially rectangular shape, although other shapes are equally possible, and
defines an interior cavity 20 enclosing electrical components. Additionally, when the
front and back covers 16, 18 are disposed in the interfitted mated relationship, they

are interlocked to one another by a plurality of spaced apart dual snap-fit
securement means 12 attached on the front and back covers 16, 18. The dual snap-
fit securement means 12 comprises the subject matter of the invention claimed in the

patent application cross-referenced above. Further detailed description of such
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securement means 12 is not necessary herein for gaining a clear and thorough
understanding of the present invention. The assembly 10 also includes a mounting
bridge 22 which is substantially flat in shape, although other shapes are equally

possible, and 1s sandwiched between the front and back covers 16, 18 of the

housing 14 when in an assembled condition.

Other components of the receptacle assembly 10, which are disposed in the
iInterior cavity 20 of the housing 14 when the front and back covers 16, 18 are in the

assembiled condition, include a pair of conductor plates 24, 26, an insulative support

member 28, and a printed circuitboard 30 with various solid state components
making up the ground fault interrupt circuitry. The mounting bridge 22, one
conductor plate 26 and support member 28 have screws 32 for connecting thereto
the bare ends of respective ground, hot and neutral conductor wires. The mounting
bridge 22 also supports ground terminals which take the form of the multi-contact
electrical terminals 34 of the present invention while the conductor plates 24, 26
support respective hot and neutral electrical terminals 36, 38 for receiving the

corresponding prongs of an electrical plug (not shown).

The front cover 16 of the housing 14 has opposite forward and rearward sides
40, 42, opposite top and bottom end walls 44 and opposite lateral side walls 46, all
of which are integrally connected together. The forward side 40 of the front cover
16 defines openings 48 for receiving elements such as pushkeys 50 mounted on the

circuitboard 30 disposed in the interior cavity 20 of the housing 14 and apertures 52
for receiving prongs of electrical plugs (not shown) for mating with the
aforementioned electrical terminals 34, 36, 38. The openings 48 and apertures 52
may have any suitable dimensions. The forward side 40 of the front cover 16 is in

the form of a wall which substantially closes the same. On the other hand, the

rearward side 42 of the front cover 16 is substantially open. The back cover 18 of
the housing 14 has opposite forward and rearward sides 54, 56, opposite top and

bottom end walls 58 and opposite lateral side walls 60, all of which are integrally

connected together. The forward side 54 of the back cover 18 is open, whereas the

rearward side 56 of the back cover 18 is in the form of a wall which substantially

closes the same. The open forward side 54 of the back cover 18 is adapted to
interfit with the open rearward side 42 of front cover 16 to provide them in the mated

relationship with one another and with the mounting bridge 22 sandwiched
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therebetween. The front and back covers 16, 18 of the housing 14 are comprised

of a substantially rigid plastic material, but may be made of any other suitable

" material. Each of the dual snap-fit securement means 12 includes interlocking

components which are attached specifically on respective lateral side walls 46, 60

of the front and back covers 16, 18 of the housing 14.

The mounting bridge 22 has a pair of opposite end portions 62 and a middle
portion 64 being disposed between and interconnected to the pair of opposite end
portions 62. Each opposite end portion 62 has a pair of ears 66 for attachment of
the assembly 10 to the external structure. Each ear 66 defines an annular hole 68
for receiving a suitable fastener, such as a screw or the like. The mounting bridge
22 I1s generally securable between the front and back covers 16, 18 of the housing
14 such that the middle portion 64 of the mounting bridge 22 is disposed within the
Interior cavity 20 defined by the front and back covers 16, 18 of the housing 14 while
each of the opposite end portions 62 of the mounting bridge 22 protrudes externally
from between the front and back covers 16, 18 of the housing 14. The mounting

bridge 22 is comprised substantially of metal, but may be made of any other suitable

material.

Referring to Figs. 2-9, there is illustrated one of the multi-contact electrical
terminals 34 of the present invention. The electrical terminal 34 while shown in use
as a ground terminal it is not so limited in its applications. Each electrical terminal
34 includes a body member 70 and an attachment member 72 made of a
substantially resilient flexible electrically conductive conventional material. More
particularly, the body member 70 includes a pair of opposite contact walls 74
disposed in substantially parallel relation to one another and a pair of opposite
support straps 76 disposed In substantially parallel relation to one another and
between and in substantially perpendicular relation to and interconnecting the pair
of opposite contact walls 74. Further, the pair of opposite contact walls 74 are
disposed in spaced apart relationship and define a central passageway 78
therebetween through the body member 70 for receiving a male prong 80 (see
Figs. 7-9) of a conventional electrical plug (not shown) therebetween.

More particularly, the opposite contact walls 74 of the body member 70 form

a pair of spaced apart upper diametrically opposed portions 82 and a pair of spaced

apart lower diametrically opposed portions 84. The pair of upper opposed portions
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82 are disposed along opposite sides of the central passageway 78 above the
support straps 76 for receiving the male prong 80 therebetween upon an initial
insertion of the male prong 80 from a position above the terminal 34, as shown In
Fig. 7, to the initial insertion position, as shown in Fig. 8, to make an initial electrical
contact therewith. The pair of lower opposed portions 84 are disposed along the
opposite sides of the central passageway 78 below the support straps 76 for
receiving the male prong 80 therebetween upon a complete insertion of the male
prong 80 from the initial insertion position, as shown in Fig. 8, to the complete
insertion position, as shown In Fig. 9, to make a subsequent electrical contact
therewith after the initial electrical contact is made with the upper opposed
porﬁons 82.

The opposite support straps 76 are disposed in a spaced apart and
substantially parallel relationship to one another and between and in substantially
perpendicular relationship to the opposite contact walls 74. More particularly, the
support straps 76 are provided between and connected with one of the pairs of
upper and lower opposed portions 82, 84 of the opposite contact walls 74 and
preferably with the pair of upper opposed portions 82 such that the complete
insertion of the male prong 80 through the central passageway 78 provides electrical
contact of the male prong 80 with at least four separate spaced apart portions of the
body member 70 of the electrical terminal 34. The connections between the support
straps /6 and upper opposed portions 82 of the contact walls 74 permits a bending
at such connections accommodating a pivotal movement of the walls 74 relative to

the support straps 76 Iin response to insertion of the male prong 80 through the

central passageway /8 of the body member 70.
As seen in Fig. 7, the upper and lower opposed portions 82, 84 of the contact
walls 74 have concave or slightly shallow V-shaped configurations at substantially

middle sections 82A, 84B of the upper and lower opposed portions 82, 84 of the
contact walls 74. At such middle sections 82A, 84A, the upper and lower opposed
portions 82, 84 are spaced apart at distances less than the width of the male prong
80. The placement of the opposite support straps 76 between the upper and lower
opposed portions 82, 84 but with their connection to only one, that being, the upper
opposed portions 82 of the contact walls 74, results, first, in the forceable spreading

apart of the upper opposed portions 82 from one another in the directions of arrows
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A in Fig. 8, causing the lower opposed portions 84 to move toward one another in

the direction of arrows B In Fig. 8, upon the partial insertion of the male prong 80
through the central passageway 78 initially between the upper opposed portions 82
of the contact walis 74. Then, upon the complete insertion of the male prong 80
through the central passageway /78 subsequently between the lower opposed
portions 84 of the contact walls 74 results in the forceable spreading apart of the
lower opposed portions 84 from one another in the directions of arrows C in Fig. 9,

causing the upper opposed portions 82 to move toward one another in the directions

of arrows D in Fig 9. The contact forces created between the male prong 80 and the
upper and lower opposed portions 82, 84 of the contact walls 74 produce an
improved electrical contact with the male prong 80 at the four separate spaced apart
portions 82, 84 of the body member 70.

The attachment member 72 of the terminal 34 is provided for fastening the
body member 70 to an external mounting member, such as the mounting bridge 22
shown in Fig. 1, for disposition within the electrical receptacle assembly 10. The
attachment member 72 preferably, but not necessarily, is integrally formed with one
of the support straps 76 and is disposed in the same plane as both of the support
straps 76. The body member 70 and preferably the attachment member 72 therewith
are formed using conventional fabrication techniques from a single substantially
ptanar blank of material. The contact walls 74 and the attachment member 72 are
substantially rectangular in shape, but may have any other suitable configuration.

The attachment member 72 defines a hole 86 for receiving a fastener (not shown)

therethrougnh.

It 1s thought that the present invention and many of its attendant advantages
will be understood from the foregoing description and it will be apparent that various
changes may be made thereto without departing from the spirit and scope of the
invention or sacrificing all of its material advantages, the form hereinbefore

described being merely preferred or exemplary embodiment thereof.
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The embodiments of the invention in which an exclusive property or privilege

is claimed are defined as follows:

1. A multi-contact electrical terminal for an electrical receptacle assembly, said
terminal comprising:

(a) a body member defining a central passageway for receiving a male prong
of an electrical plug;

(b) said body member including

(i) a pair of space apart upper opposed portions disposed along opposite
sides of said central passageway for receiving the male prong of the electrical plug
therebetween to make an initial electrical contact therewith upon a partial insection
of the male prong into said central passageway, each one of said pair of upper
opposed portions having a slightly shallow V-shaped configuration formed at a
middle section thereof and disposed such that the distance between said upper
portions at said middle sections is the closest distance between said spaced-apart
upper opposed portions so as to facilitate insertion of the male prong into said
terminal

(ii) a pair of spaced apart lower opposed portions disposed along opposite
sides of said central passageway for receiving the male prong of the electrical plug
therebetween to make a subsequent electrical contact therewith after said initial
electrical contact is made with said pair of spaced apart upper opposed portions
such that a complete insertion of the male prong of the electrical plug into the
central passageway provides electrical contact of the male prong with at least four
separate spaced apart portions of said body member of said electrical terminal,
each one of said pair of lower opposed portions having a slightly shallow V-shaped
configuration formed at a middle section thereof and disposed such that the
distance between said lower portions at said middie sections is the closest distance
between said spaced-apart lower opposed portions so as to facilitate removal of
the male prong inserted Iin said terminal and

(iii) a pair of opposite support straps disposed between said upper and lower
opposed portions and connected to one of said pairs of upper and lower opposed

portions such that partial insertion of the male prong of the electrical plug through
_ 9 -
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said central passageway between said upper opposed portions causes said upper
opposed portions to move away from one another as said lower opposed portions
move toward one another and such that the complete insertion of the maie prong
of the electrical plug through said central passageway causes said upper opposed
portions to move toward one another as said lower opposed portions are moved
away from one another by the male prong to thereby provide said electrical contact
of the male prong of the electrical plug with said four separate spaced apart

portions of said body member of said electrical terminal.

2. The electrical terminal as recited in claim 1, wherein said body member Is

made of a substantially resilient flexible electrically conductive material.

3. The electrical terminal as recited in claim 2, wherein said body member is

formed from a single substantially planar blank of material.

4. The electrical terminal as recited in claim 1, further comprising:
an attachment member connected to one of said support straps of said body
member for fastening said body member to a mounting member disposed within

the electrical receptacle assembly.

B. The electrical terminal as recited in claim 4, wherein said attachment

member defines a hole for receiving a fastener therethrough.

0. A multi-contact electrical terminal for an electrical receptacle assembly, said
terminal comprising:

(a) a body member made of a substantially resilient flexible electrically
conductive material;

(b) said body member including

(1) a pair of opposite contact walls being spaced apart and disposed In
substantially parallel relation to one another and defining a central passageway

therebetween for receiving a male prong of an electrical plug,

- 10 -
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(i1} a pair of spaced apart upper opposed portions formed on said opposite
contact walls and disposed along opposite sides of said central passageway for
receiving the male prong of the electrical plug therebetween to make an initial
electrical contact therewith upon a partial insertion of the male prong into said
central passageway, each one of said pair of upper opposed portions having a
slightly shallow V-shaped configuration formed at a middle section thereof and
disposed such that the distance between said upper portions at said middle
sections is the closest distance between said spaced-apart upper opposed portions
so as to facilitate insertion of the male prong into said terminal,

(ili) a pair of spaced apart lower opposed portions formed on said opposite
contact walls and disposed along opposite sides of said central passageway for
receiving the male prong of the electrical plug therebetween to make a subsequent
electrical contact therewith after said initial electrical contact is made by the male
prong with said pair of spaced apart upper opposed portions, each one of said pair
of lower opposed portions having a slightly shallow V-shaped configuration formed
at a middle section thereof and disposed such that the distance between said lower
portions at said middle sections is the closest distance between said spaced-apart
lower opposed portions so as to facilitate removal of the male prong inserted In
sald terminal, and

(iv) a pair of opposite support straps spaced apart and disposed In
substantially parallel relation to one another, said opposite support straps also
disposed between and in substantially transverse relation to said opposite contact
walls, said opposite support straps being provided between and connected with
one of said pairs of upper and lower opposed portions of said opposite contact
walls such that a complete insertion of the male prong into said central
passageway provides said electrical contact of the male prong with at least four

separate spaced apart portions of said body member of said electrical terminal.

7. The electrical terminal as recited in claim 6, wherein said upper opposed

portions are spaced apart and said lower opposed portions are spaced apart at their

respective opposed middle section at distances less than the width of the male

prong of the electrical plug such that the placement of said opposite support straps
11 -
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between said upper and lower opposed portions but connection to only said upper
opposed portions results in a forceable spreading apart of said upper opposed
portions from one another by said partial insertion of the male prong through said
central passageway between said upper opposed portions and a forceable
spreading apart of said lower opposed portions from one another by said complete
insertion of the male prong between said upper and lower opposed portions
whereby an improved electrical contact is make with the male prong at four

separate spaced apart portions of said body member.

8. The electrical terminal as recited in claim 6, further comprising:
an attachment member connected to one of said support straps of said body
member for fastening said body member to a mounting member disposed within

the electrical receptaclie assembly.

9. The electrical terminal as recited in claim 8, wherein said attachment

member defines a hole for receiving a fastener therethrough.

- 12 -
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