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TERMINAL STRUCTURES FOR WIRING DEVICES

Background:

[0001] deleted

[0002] This disclosure relates generally to novel terminal structures for wiring
devices for use in electrical apparatus and in systems Incorporating such electrical
apparatus. A possible, but by no means exclusive, application for the use of the example
terminal structures for wiring devices is within electrical receptacle assemblies having
push-in wire termination. Such electrical apparatus may be configured, for instance, as a
duplex plug outlet, a grounding duplex plug outlet, a light switch or light bulb socket for
commercial or residential use, which will be more generally referred to simply as
receptacle assemblies. A plurality of such example receptacles may be electrically
connected together to form a wiring system such as for use in an enclosure, such as a
room, where the receptacles may be installed in walls, floors and/or ceilings.

[0003] Historically, with respect to terminal structures for wire termination in wiring

devices, in receptacles, such as duplex plug outlets, there have been many terminal
structures that include a clamping fastener, such as a screw. However, these structures
require bending of a conductive stripped end of a wire, so as to encircle the shaft of the

screw, and additional time and labor in backing the screw outward to accommodate the

wire and then tightening the screw to affect a proper connection.
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[0004] Other duplex plug outlets have used push-in wire termination structures of one of
three basic types. The first type includes a push-in contact that is integrally formed as spring
fingers that extend from the major brass structure that also is configured to engage a plug
contact. These types of structures have encountered problems due to the stress-relaxation
inherent m such brass structures, which lead to failure of the wire connection. They also are less
effective when used with stranded wires which may spread out width wise during insertion and
over time.

[0005] The second type of push-in wire termination structure includes a push-in contact
that 1s formed by having a spring finger held by a housing in a position opposite a major brass
structure that 1s configured to engage a plug contact and is held in a separate position within
housing. These types of siructures add complexity by having to properly place and hold multiple
separate components within a housing during and after completing assembly of the housing.
Also an inserted wire tends to push apart the spring finger and the major brass structure in these
types of terminal structures, which then must be resisted by the portions of the housing that are
configured to hold the separate components. In addition, these types of structures do not offer
the opportunity to provide any productive conductivity by the separately held spring finger and
do not tend to have structures that will force stranded wires together to retain a consistent level
of compression.

[0006] The third type of push-in wire termination structure includes a contact assembly
that requires the wire to be pushed into the receptacle and then further manipulated, such as by
sliding the wire into a slot that has a pair of opposed flanges that are designed to cut through the
wire insulation and engage the conductor within the wire. These types of structures add

complexity that is necessary to allow the user to accurately manipulate the wire after insertion,
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while still leaving some uncertainty as to the extent of the engagement because of the need to
penctrate the wire insulation while also not cutting through the conductive end of the wire.
[0007] Thus, prior art terminal structures for wiring devices may be found in numerous
forms and suffer from a variety of disadvantages that may potentially result in reduced

etfectiveness over time, reduced conductivity, increased complexity of assembly, and/or

increased time and labor required during installation.

Summary

[0008] It would be highly advantageous to have terminal structures for wiring devices,
such as for use in receptacle assemblies or other electrical apparatus, that are capable of push-in
wire termination for connection to other such electrical apparatus, for instance, by daisy chaining
(running wires from one device to the next to connect a plurality of devices). Thus, all electrical
connections within a wiring system, whether such terminal structures are incorporated into a
receptacie assembly that 1s contigured in the form of a duplex plug outlet, a grounding duplex
plug outlet, a light switch, a light bulb socket or other structure, may be made by push-in
termination to the devices for convenient access, installation and repairs.

[0009] An example of use of such terminal structures for wiring devices may be provided
within an electrical receptacle assembly that more particularly is shown in an example grounding
duplex plug outlet. While shown in the form of such an electrical apparatus having a two-piece
housing construction, it will be understood that alternative receptacle assembly structures, switch
housings, lamp housings, or other structures and corresponding additional contacis may be
utilized. Importantly, the advantageous combinations of components provide terminal structures
having push-in termination for the conductive ends of stripped wires for wiring devices where

the terminal structures are capable of functioning regardless of how they are held within a
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housing of an electrical apparatus, because a spring assembly and opposed conductive contact
are fixed to each other, while the conductive contact also provides for engagement with a
separate conductive element. This can provide a reduction in complexity of assembly of the
components within the housing, and the conductivity of the push-in termination can benefit from
the direct contact with and connection of a spring finger of the spring assembly if a conductive
metal is used for the spring assembly. This also can provide a more secure and durable wire
connection due to the use of a more suitable material for the spring finger, more convenient and
faster field installation, and is well suited for use with solid or stranded wire. As noted above,
while shown in an example of a grounding duplex plug outlet, it will be appreciated that the
terminal structures could be incorporated into other receptacle assemblies used in electrical
apparatus and systems.

[00010] The example terminal structures for wiring devices disclosed herein are adapted for
use within electrical apparatus, such as in the form of receptacle assemblies. The example
terminal structures provide push-in wire termination, are simpler to assemble into a housing, and
to install within a wiring system. The disclosed terminal structures are configured to allow for
the ability to daisy chain a plurality of electrical apparatus, such as receptacies, by connecting
from one receptacle assembly to one or more additional receptacle assemblies or other electrical
apparatus. Thus, a building wiring system may include a plurality of receptacle assemblies
having the terminal structures, such as for use in commercial or residential construction.

[00011] With respect to the electrical capacity of the terminal structures for wiring devices,
electrical codes normally require that daisy chaining connections must be able to handle a full
branch circuit current load which, in the U.S., commonly is 20 amps. In the example that

incorporates push-in wire connections, each separate wire connection of the disclosed receptacle
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assembly includes at least two metal picces that are connected together, where a first metal piece
generally provides the majority of the conductivity and a second metal piece gencrally provides
contact pressure to the wire to hold it against the first metal piece while also potentially
providing some additional conductivity. When using the term “metal” with respect to the
material of a component, it will be understeod that the construction of such a component may
include one or more metals or alloys in combination to form the component.

[00012] Accordingly, it is preferred that the terminal structures for wiring devices, such as
electrical apparatus in the form of a receptacle assembly, for example as a grounding duplex plug
outlet, include push-in wire termination for both inlet and outlet wire connection ports utilizing
at least two pieces of metal in the terminal structures, which are configured to be connected
together in a terminal structure having spring fingers opposed to conductive contacts for push-in
wire termination. The example apparatus in this disclosure includes a separate grounding strip
for a Ground wire push-in termination that is within the receptacle housing, along side of
respective Hot and Neutral wire push-in terminations for connection to a power source, so that a
three-wire cable or other wiring combination could be terminated directly and completely at the
receptacle. The example terminal structures also include capacity for daisy chaining to other
electrical devices by permitting insertion of additional Hot, Neutral and Ground wires.

[00013] In a first aspect, the disclosure provides a terminal structure for wiring devices
having a first spring assembly constructed of a first metal and having at least one spring finger,
with the first spring assembly being connected to a first conductive contact that 1s constructed of
a second metal, wherein the terminal structure is configured for push-in termination of a
conductive stripped end of a first wire between the at least one spring finger of the first spring

assembly and the first conductive contact, wherein the first conductive contact is configured to
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be connected to a first separate conductive element, and further having a second spring assembly
constructed of the first metal and having at least one spring finger, with the second spring
assembly being connected {0 a second conductive contact that is constructed of the second metal,
wheremn the terminal structure is configured for push-in termination of a conductive stripped end
of a second wire between the at least one spring finger of the second spring assembly and the
second conductive contact, and wherein the second conductive contact is configured to be
connected to a second separate conductive element.

[00014] In a second aspect, the disclosure provides a receptacle assembly comprising a
housing and a terminal structure, the terminal structure is disposed in the housing and includes a
first spring assembly constructed of a first metal and having at least one spring finger, the first
spring assembly being connected to a first conductive contact that is constructed of a second
metal, wherein the terminal structure is configured for push-in termination of at least one
conductive stripped end of a first wire between the at least one spring finger of the first spring
assembly and the first conductive contact, and wherein the first conductive contact is configured
to be connected to a first separate conductive element, and further including a second spring
assembly constructed of the first metal and having at least one spring finger, the second spring
assembly being connected to a second conductive contact that is constructed of the second metal,
wherein the terminal structure is configured for push-in termination of at least one conductive
stripped end of a second wire between the at least one spring finger of the second spring
assembly and the second conductive contact, and wherein the second conductive contact is
configured to be connected to a second separate conductive element.

[00015] Thus, it will be appreciated that the present disclosure provides an example of

terminal structures for wiring devices for use in electrical apparatus, such as receptacle
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assemblies and systems which may utilize a plurality of such electrical apparatus. Accordingly,
while the present disclosure shows and demonstrates vatious example components, the examples
are merely illustrative and are not to be considered limiting. It will be apparent to those of
ordinary skill in the art that various terminal structures for wiring devices, electrical apparatus
and receptacle assemblies, incorporating such structures and systems incorporating the electrical
apparatus can be constructed without departing from the scope or spirit of the present disclosure.

Thus, although certain examples are described herein, the scope of coverage of this patent is not

limited thereto.

Brief Description of the Drawings

[00016] FIG. 1 is a front perspective view of an example electrical apparatus employing the
novel terminal structures for wiring devices of the present disclosure.
[00017] FIG. 2 is rear perspective view of the example electrical apparatus of FIG. .

[006018] FIG. 3 is a front perspective exploded view of the example electrical apparatus of

FIG. 1,

[00019] FIG. 4 is a rear perspective exploded view of the example electrical apparatus of
FIG. 1.

[00020] FIG. 5 is rear perspective view of the first, second and third conductive contacts of

the example electrical apparatus of FIG. 1.

[00021] FIG. 6 is a front perspective view of the conductive contacts of FI1G. 5.

[00022] FIG. 7 is a perspective view of the first conductive contact of FIG. 5 with two

spring assemblies connected thereto.

[00023] FIG. 8 is a rear perspective view similar to FIG. 5 but with respective spring

assemblies connected to the conductive contacts.
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[00024] FIG. 9 1s rear perspective view similar to FIG. 5 but with the respective conductive
contacts located relative to a front face plate of the example electrical apparatus of FIG. 1.
[00025] FIG. 10 1s a rear perspective view similar to FIG. 9 but with the spring assemblies
shown in FIG. 8 fixed to the respective conductive contacts.

Detailed Description
[00020] FIGS. 1-10 illustrate an example electrical apparatus 10 that employs novel
terminal structutes for wiring devices. The example electrical apparatus 10 is shown in the form
of a receptacle assembly and more particularly here as a grounding duplex plug outlet, for
commercial or residential use as may be electrically connected together, such as by daisy
chaining, to form a wiring system for an interior or exterior of an enclosure, such as a room or
building. Such receptacles may be mounted as needed, for instance within walls, floors and/or
ceilings to provide a suitable wiring system. It will be understood that the example receptacle 10
is an example of an electrical apparatus within which the novel terminal structures for wiring
devices may be used, but is not an exclusive application or way in which such terminal structures
may be employed.
[00027] FIGS. 1 and 2 show the exterior of the receptacle assembly 10, which includes a
housing 12 having a front body 14 and a rear body 16, with both components preferably being
constructed of one or more non-conductive materials, such as thermoplastic, thermoset plastic or
other suitable materials. It will be understood that front and rear are used in a relative sense but
the orientation of the final receptacle assembly alternatively could result in such housing portions
being sides ot top or bottom portion. The front body 14 includes a planar front face 18 having
lirst separate conductive element inlet ports 20, 20° for receipt of respective first separate

conductive elements of a separate electrical apparatus, such as a first blade of a plug on a
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grounding duplex electrical cord. The front body 14 includes second separate conductive
clement inlet ports 22, 22° for receipt of respective second separate conductive elements of such
a separate electrical apparatus, for instance in the form of a second blade of a plug on a
grounding duplex electrical cord. The front body 14 further includes third separate conductive
element inlet ports 24, 24’ for receipt of respective third separate conductive elements of such a
separate electrical apparatus, for instance in the form of a ground pin of a plug on a grounding
duplex electrical cord.

[00028] As best seen in FIGS, 1-4, 9 and 10, the front body 14 also includes an upstanding
side wall 26 around the perimeter and projecting from a rear face 18°. The side wall 26 includes
notches 28, 28’ along elongated sides, and notches 30, 30° along the ends, as will be discussed in
further detail herein, Locating walls 31, 317, 31” extend from the rear face 18’ and include
channels 33, 33°, 33”, as will be discussed further herein.

[00029] As best seen in FIGS. 2-4, the rear body 16 of the housing 12 includes a front face
32 and an upstanding side wall 34 around the perimeter and projecting from a rear face 32°. The
tront face 32 of the rear body 16 includes a plurality of first wire entry ports 36 and a plurality of
second wire entry ports 38, with this example being illustrated as having four of each. The front
face 32 ot the rear body 16 also includes a plurality of third wire entry ports 40, with this
example being illustrated as having two such ports. The side wall 34 includes notches 42, 42
along elongated sides, which are aligned with the notches 28, 28> when the front body 14 and
rear body 16 are connected, such as by use of welding, adhesives, fasteners or other suitable
means of connection.

[00030] In the present illustrated example, the electrical apparatus in the form of the

receptacle assembly 10 includes a terminal structure 50 for wiring devices, best seen in FIG. 8.
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The terminal structure 50 of this example includes a first conductive contact 52, a second
conductive contact 54 and a third conductive contact 56. The first and second conductive
contacts 52, 54 are constructed of one or more highly conductive materials, such as brass or
another copper alloy, or other suitable conductive materials. The third conductive contact 56 is
optional and may be constructed of the same material as the first and second conductive contacts
of a more rigid yet still conductive material, such as galvanized steel, or one or more other
suitable conductive materials.

[00031] The first conductive contact 52 is configured (o be connected to a respective first
separate conductive element upon insertion of such element through a first separate conductive
element inlet port 20, 20°. The inlet port 20 directs an inserted first separate conductive element,
such as a first blade of a duplex plug, into engagement with the first conductive contact 52,
where 1t engages a body portion 58 via insertion between a pair of integrally formed spring
fingers 60 that extend from the body portion 58. The spring fingers 60 have ramped leading
cdges to facilitate insertion of a first separate conductive element therebetween. In this example,
the body portion 58 also includes a post 59 on one side and optional protrusions 61 on the
opposite side. These features will be discussed in further detail herein.

[00032] The opposite end of the first conductive contact 52 includes a similarly configured
body portion 58” and integrally formed spring fingers 60° that need not be but in this example are
a miiror image of body portion 58 and spring fingers 60, and the spring Tingers 60° are similarly
adapted to receive a respective first separate conductive element therebetween when such
element 1s inserted through the inlet port 20°. The body portion 58’ includes a post 59° on one
side and optional protrusions 61° on the opposite side. The body portions 58 and 58’ are

connected by a removable integrally formed tab 62, which extends from the housing 12 through

10
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the notch 28° of the front body 14 and the notch 42° of the rear body 16 of the housing 12. If
desired, the tab 62 may be removed by conventional means to cause the receptacle 10 to have
two separate circults.

[00033] Similarly, the second conductive contact 54 of the terminal structure 50 is
configured to be connected to a respective second separate conductive element upon insertion of
such an element through a second separate conductive element inlet port 22, 22°. The inlet port
22 directs an inserted second separate conductive element, such as a second blade ol a duplex
plug, into engagement with the second conductive contact 54, where it engages a body portion
64 via insertion between integrally formed spring fingers 66. The spring fingers 66 have ramped
leading edges to facilitate insertion of a first separate conductive element therebetween. In this
example, the body portion 64 also includes a post 63 on one side and optional protrusions 65 on
the opposite side. These features will be discussed in further detail herein.

00034} The opposite end of the second conductive contact 54 includes a similarly
configured body portion 64’ and integrally formed spring fingers 66’ that also need not be but In
this example are a mirror image of body portion 64 and spring fingers 66 and ate stimilarly
adapted to receive a second separate conductive element therebetween. The body portion 64’
includes a post 63’ on one side and protrusions 65’on the opposite side. The body portions 64
and 64’ are connecied by a removable integrally formed tab 68, which extends from the housing
12 through the notch 28 of the front body 14 and the notch 42 of the rear body 16 of the housing
12. If desired, the tab 68 similarly may be removed to cause the receptacie 10 to have two
separate circuits. Preferably, if the receptacle is to be contigured to have separate circuits, then
both tabs 62 and 68 should be removed.

[00035] The example terminal assembly 50 is shown with the third conductive contact 56

11
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configured to be connected to a respective third separate conductive element upon insertion of
such element through a third separate conductive element inlet port 24, 24°. In this example,
using a duplex plug receptacle 10, the third conductive contact 56 is adapted to serve as a
Ground strap. As such, the third conductive contact 56 has a central elongated portion 70 that
runs through the housing 12 along the rear face 18 of the front body 14 and projects outward
from the ends of the housing 12 through notches 30, 30’ in the front body 14. After passing
through the notches 30, 30° at each end, the ends of the third conductive contact 56 broaden into
respective mounting flanges 72, 72°, such as for mounting the receptacle 10 to a receptacle box
that may be mounted within a wall structure via fasteners (not shown) passing through apertures
74,74’ in the mounting flanges 72, 72°, respectively.

[00036] The central portion 70 includes a pair of apertures 76, 76’ that are adapted to
receive a third separate conductive element, such as a Ground pin of a grounding duplex plug
that would be inserted through and guided by a third separate conductive element inlet port 24,
24°, The central portion 70 also includes paits of small posts 77, 77° near the apertures 76, 76°.
To enhance repeatable engagement with a third separate conductive element, each aperture 76,
76° receives a spring contact 78, 78°. Each spring contact 78, 78’ has a base 80, 80° with a pair
of apertures that receive the posts 77, 77°, which then are deformed to achieve connection of the
spring contacts 78, 78 to the central portion 70. A pair of spring fingers 82, 82’ extend from the
base 80, 80” and are disposed within the apertures 76, 76” of the central portion 70 for
engagement with a respective third separate conductive element, such as a Ground pin of a plug.
The central portion 70 of the third conductive contact 56 also includes a mounting flange 84
extending therefrom, and having a post 86, which will be discussed further herein.

[00037] The example terminal structure 50 in the electrical apparatus 10 includes spring

12
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assemblies fo facilitate push-in termination of conductive stripped ends of respective wires, The
spring assemblies preferably may be constructed of one or more materials that are more suitable
for use as a spring, such as stainless steel, phosphor bronze, steel or other suitable materials to
resist stress-relaxation and yielding over time, while still having some conductivity. Each spring
assembly includes at least one spring finger coupled to a foot portion. For instance, a pair of first
spring assemblies 90, 90” each include a foot portion 92, 92, an upstanding leg 94, 94’ and at
least one spring finger 96, 96 extending from the upstanding leg 94, 94°. It will be understood
that the term “foot portion” is not used herein to denote a relative position, such as being above
or below or in any other direction relative to another structure, and in that sense could also be
considered simply to denote a base, It also will be understood that the at least one spring finger
is coupled to the foot portion in this example via an upstanding leg, but the term “upstanding
leg™ 1s not used herein to denote a relative position or direction, but rather could refer to a
structure that extends upward, downward or in any other direction relative to the foot portion.
[00038] In this example, each spring assembly 90, 90° includes two spring fingers 96, 96’
extending from the upstanding leg 94, 94°. Each first spring assembly 90, 90’ is fixed to a body
portion 58, 58 of the first conductive contact 52. To achieve this, each foot portion 92, 92’
includes an aperture that receives a post 59, 59° on a body portion 58, 58°, and each post 59, 59’
then 1s deformed to connect the first spring assembly 90, 90° to the first conductive contact 52. [t
will be appreciated that other means of connecting a spring assembly to a conductive contact
may be used, such as by welding, use of a separate fastener or other suitable connection means.
[060039] A conductive stripped end of a first wire, such as a Hot wire, may be inserted
through one of the first wire entry ports 36 which will guide the wire end into engagement with

at least one of the spring fingers 96, 96°. As the wire end is further advanced, the spring finger

13
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96, 96 that is coupled to a foot portion 92, 92° and thereby fixed to a first contact 52 will bend
and permit the wire end to pass through the spring assembly 90, 90° where the wire end will
engage the first conductive contact 52. While an adequate electrical connection may be achieved
when a stripped wire end engages a flat conductive contact, in this example, as the wire end
engages the first conductive contact 52 it will ride up and over an optional projection 61, 61°
which will assist in establishing a firm connection between the conductive stripped end of the
first wire and the first conductive contact 52, whether solid or stranded wire, also increasing the
resistance to wire puli-out.

00040] The high level of conductivity of the first conductive contact 52 promotes a good
electrical connection, and this is further aided by the spring assembly 90, 90° having some
conductivity and being connected to the first conductive contact 52. In addition, the first spring
assembly 90, 90° being constructed of a material more fitting for usage as a spring provides
enhanced clamping performance initially and is less likely to relax or yield over repeated use or
fime. The wire end need not be bent by a user during installation so as to encircle a screw, and
as the straight wire end is advanced it will come to rest in one of the channels 33 between the
locating wall 31 of the front body 14 and the first conductive contact 52, where it will be
contained and shielded from inadvertent contact with other components. It will be appreciated
that such channels provide an example of promoting an advantageous but not necessarily
required means of achieving and maintaining wire separation. Such channels also may assist in
keeping stranded wires from splaying, thus promoting more consistent conductive contact
engagement,

[00041] The fixed connection between the first conductive contact 52 and the first spring

assemblies 90, 90° permits more simple housing configurations and the electrical components to

14
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be more easily placed and located within the receptacle assembly [0 because such components
need not be separately held by the housing in positions that must resist a separation force that is
introduced when a wire end is inserted. Instead, the separation or displacement forces imposed
when a wire end is inserted are controlled within the terminal structure 50 itself, without exerting
forces on the housing 12.

j00042] The example terminal structure 50 similarly includes a pair of second spring
assemblies 100, 100’ that are constructed similarly to spring assemblies 90, 90°. Thus, each
second spring assembly 100, 100’ includes a foot portion 102, 102°, an upstanding leg 104, 104°
and at least one spring finger 106, 106’ extending from the upstanding leg 104, 104°, with this
example including two spring fingers 106, 106°. Thus, each spring finger 106, 106’ is coupled to
a foot portion 102, 102°, Each second spring assembly 100, 100’ is connected to a body portion
64, 64’ of the second conductive contact 54, as the foot portions 102, 102’ include an aperture
that receives a post 63, 63° on the body portion 64, 64°, and the post 63, 63’ then is deformed to
connect the second spring assembly 100, 100’ to the second conductive contact 54.

[00043] A conductive stripped end of a second wire, such as a Neutral wire, may be inserted
through one of the second wire entry ports 38 which will guide the wire end into engagement
with at least one spring finger 106, 106°. As the wire end is further advanced, the spring finger
106, 106” will bend and permit the wire end to pass through the second spring assembly 100,
100” where the wire end will engage the second conductive contact 54. As the wire end engages
the second conductive contact 54 it will ride up and over an optional projection 65, 65° which
will assist int establishing a firm connection between the conductive stripped end of the second
wire and the second conductive contact 54, whether solid or stranded wire, also increasing the

resistance to wire pull-out. The high level of conductivity of the second conductive contact 54
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promotes a good electrical connection, and this is further aided by the second spring assemblies
100, 100’ having some conductivity and being fixed to the second conductive contact 54.
[00044] [n addition, the second spring assemblies 100, 100’ are of similar construction to
spring assemblies 90, 90°, and therefore, will provide enhanced clamping performance initially
and will resist relaxation and vielding over repeated use or time. Once again, the installer need
not go through an extra time consuming and tedious step of bending the wire end of a second
wire prior to insertion. As the second wire end is advanced, it will come to rest in one of the
channels 33’ between the locating wall 31° of the front body 14 and the second conductive
contact 54, where, in this example, it will be subjected to the same advantages as noted above
with respect to receipt of the first wire end in a channel. Also, as with the previously described
first spring assemblies 90, 90° and first conductive contact 52, the separation or displacement
forces imposed when a wire end is inserted between a second spring assembly 100, 100’ and the
second conductive contact 54 are controlled within the terminal structure 50 itself, without
exerting forces on the housing 12,

[00045] While the spring assemblies 90, 90” and 100, 100’ each are provided with a patr of
spring fingets 96, 96’ and 106, 106’ respectively, so as to permit the receptacle to be split into
two circuits while still permitting daisy chaining to other electrical apparatus or wiring system
components, the terminal structure 50 includes only one third spring assembly 110 for
connection to the third conductive contact 56. In this example, the third spring assembly 110 1s
constructed similarly to each of spring assemblies 90, 90, 100, 100°. Thus, third spring
assembly 110 includes a foot portion 112, an upstanding leg 114, and at least one spring finger
116 extending from the upstanding leg 114. In this example, the third spring assembly 110 has

two spring fingers 116 that are thereby coupled to the foot portion 112. The third spring
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assembly 110 is fixed to the mounting flange 84 of the third conductive contact 50, as the foot
portion 112 includes an aperture that receives the post 86 on the mounting flange 84, and the post
86 then is deformed to connect the spring assembly 110 to the third conductive contact 56. Once
agaln, such fixing of a spring assembly to a conductive contact may be by other suitable
connection means.

[00046] A conductive stripped end of a third wire, such as a Ground wire, may be inserted
through one of the third wire entry ports 40 which will guide the wire end into engagement with
at least one spring finger 116. As the wire end is further advanced the spring finger 116 will
bend and permit the wire end to pass through the third spring assembly 110 where the wire end
will engage the third conductive contact 56, As the wire end engages the third conductive
contact 56 1t will extend over the mounting flange 84 and establish a firm connection between
the conductive stripped end of the third wire, whether solid or stranded wire, and will then be
resistant to puli-out. The relatively higher level of conductivity of the third conductive contact
56 promotes a good electrical connection, and this is further aided by the third spring assembly
110 having some conductivity and being fixed to the third conductive contact 56.

[00047] In addition, the third spring assembly 110 is of similar construction to spring
assemblies 90, 90°, 100, 100" and therefore, will provide enhanced clamping performance
initially and will resist relaxation and yielding over repeated use or time. As noted above with
respect to the stripped ends of the first and second wires, the installer need not bend the wire end
of a third wire prior to insertion. Similarly to the previously mentioned wires and structures of
this example, as the wire end is advanced it will come to rest in one of the channels 33 between
the locating wall 317 of the front face plate 14 and the third conductive contact 56, where, in this

example, it will be subjected to the same advantages as noted above with respect to receipt of the
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first wire end in a channel. Also, as with the previously described first and second spring
assemblies 90, 90°, 100, 100’ and first and second conductive contacts 52, 54, the separation or
displacement forces imposed when a wire end is inserted between a third spring assembly 110
and the third conductive contact 56 are controlled within the combined terminal structure 50
itself, without exerting forces on the housing 12.

[00048] Using the terminal structures and electrical apparatus described herein, whether
within an electrical device that acts as a receptacle assembly in the form of a duplex outlet, a
orounding duplex outlet, a switch, a light socket or otherwise, 1t will be appreciated that a
plurality of electrical apparatus may be combined into a system 1n many denominations and
configurations, as desired. Further, this disclosure is not intended to be limiting with respect to
the particular choice of materials, dimensions or other aspects of the structures and components
referred {o herein. Accordingly, it is intended that the appended claims be interpreted as
covering all alterations and modifications that fall within the scope of the appended claims and

that the claims are not limited to the example illustrated.
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I claam:

1. A terminal structure for wmng devices for use within a housing of an electrical
apparatus, the terminal structure comprising a first spring assembly constructed of a first
metal and having at least one spring finger with the first spring assembly being fixedly
connected to a first conductive contact that is constructed of a second metal, wherein the
terminal structure is configured to receive a conductive stripped end of a first wire when
the conductive stripped end of the first wire is inserted directly between the at least one
spring finger of the first spring assembly and the first conductive contact, wherein the
tirst conductive contact includes integrally formed spaced apart spring fingers that

receive a first separate conductive element therebetween, and further compnising a second

spring assembly constructed of the first metal and having at least one spring finger with
the second spring assembly being fixedly connected to a second conductive contact that
is constructed of the second metal, wherein the terminal structure is configured to receive
a conductive stripped end of a second wire when the conductive stripped end of the
second wire 1s inserted directly between the at least one spring finger of the second spring
assembly and the second conductive contact, and wherein the second conductive contact
includes integrally formed spaced apart spring fingers that receive a second separate

conductive element therebetween.

2. The terminal structure for wiring devices of claim 1, wherein each of the first and

second spring assemblies has a foot portion connected to the respective conductive

contact and the at least one spring finger is coupled to the foot portion.
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3. The terminal structure for wiring devices of claim 2, wherein each of the first and
second spring assemblies includes an upstanding leg extending from the foot poriion and
the at least one spring finger extends from the upstanding leg.

4. The terminal structure for wiring devices éf claim 1, wherein each conductive contact
has a first body portion and the integral spring fin gers extend from the first body portion.
5. The terminal structure for wiring devices of claim 4, wherein each conductive contact
has a second body portion and integral spring fingers extend from the second body
portion,

6. The terminal structure for wiring devices of claim 1, wherein each spring assembly
has at least two spring fingers with each spring finger being fixedly connected to the
respective conductive contact and configured to engage a separate conductive stripped
end of a wire between the respective spring finger and the respective conductive contact
to which the spring assembly is fixed.

7. A receptacle assembly comprising a housing and a terminal structure, the terminal

structure disposed 1n the housing and comprising a first spring assembly constructed of a

first metal and having at least one spring finger, the first spring assembly being fixedly
connected to a first conductive contact that is constructed of a second metal, wherein the
terminal structure is configured to receive at least one conductive stripped end of a first
wire when the conductive stripped end of the first wire is inserted directly between the at
least one spring finger of the first spring assembly and the first conductive contact, and
wherein the first conductive contact includes integrally formed spaced apart spring
fingers that are configured to be connected to a first separate conductive element that is

recerved through a first opening in the housing, and further comprising a second spring
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assembly constructed of the first metal and having at least one spring finger, the second
spring assembly being fixedly connected to a second conductive contact that is
constructed of the second metal, wherein the terminal structure is configured to receive at
least one conductive stripped end of a second wire when the conductive stripped end of
the second wire is inserted directly between the at least one spring finger of the second
spring assembly and the second conductive contact, and wherein the second conductive
contact includes integrally formed spaced apart spring fingers that are configured to be
connected to a second separate conductive element that is received through a second
opening in the housing.

8. The receptacle assembly of claim 7, wherein the housing includes a rear body and a
front body.

9. The receptacle assembly of claim 1, wherein the housing 1s constructed of one or more
non-conductive materials.

10. The receptacle assembly of claim 9, wherein the housing further comprises a rear
body and a front body, and the rear body and front body are welded together.

I'l. The receptacle assembly of claim 7, wherein the terminal structure is adapted to
receive a conductive stripped end of a Hot wire between a spring finger of the first Spring
assembly and the first conductive contact and is adapted to receive a conductive stripped

end of a Neutral wire between a spring finger of the second spring assembly and the

second conductive contact.

12. The receptacle assembly of claim 7, wherein the housing further comprises a first
wire inlet port adapted to receive and direct a conductive stripped end of a first wire into

engagement between a spring finger of the first spring assembly and the first conductive
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contact, and a second wire inlet port adapted to receive and direct a conductive stripped
end of a second wire into engagement between the a spring finger of the second spring
assembly and the second conductive contact.
13. The receptacle assembly of claim 12, wherein the housing includes a rear body and
the first and second wire entry ports are formed in the rear. body of the housing.
14. The receptacle assembly of claim 7, wherein the housing further comprises a first
separate conductive element inlet port adapted to receive and direct a first separate
conductive element into engagement with the first conductive contact, and a second
separate conductive element inlet port adapted to receive and direct a second separate

" conductive element into engagement with the second conductive contact.
I5. The receptacle assembly; of claim 13, wherein the housing further comprises a front
body, and the front body further comprises first and second separate conductive element
eniry ports.
16. The receptacle assembly of claim 7, wherein the first conductive contact further
comprises a body portion and the integral spring fingers extend from the body portion.
17. The receptacle assembly of claim 7, further comprising a third spring assembly

constructed of the first metal and having at least one spring finger, the third spring

assembly being connected to a third conductive contact that is constructed of a metal that
1s different from the first metal and is disposed within the housing, wherein the terminal
structure 1s configured to receive at least one conductive stripped end of a third wire
when the conductive stripped end of the third wire 1s inserted directly between the at least
one spring finger of the third spring assembly and the third conductive contact, and

wherein the third conductive contact includes integrally formed spaced apart spring
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fingers that are configured to be connected to includes integrally formed spaced apart
spring fingers that receive a third separate conductive element that is recejved through a
third opening in the housing.

18. The receptacle assembly of claim 17, wherein the terminal structure is adapted to
receive a conductive stripped end of a Ground wire between a spring finger of the third
spring assembly and the third conductive contact.

15. The receptacle assembly of claim 17, wherein the third conductive contact includes
mounting straps that extend outward from the housing.

20. The receptacle assembly of claim 7, wherein the first conductive contact has a body
portion from which the integral spring fingers extend, and the second conductive contact
has a body portion from which the integral spring fingers extend.

21. The'receptac]e assembly of claim 20, wﬁerein the first conductive contact has a
second body portion and a second pair of integral spring fingers extending from the
second body portion and being configured to receive and be connected to a separate
conductive element, and the second conductive contact has a second body portion and a
second pair of integral spring .ﬁngers extending from the second body portion and being
configured to receive and be connected to a separate conductive element.

22. The receptacle assembly of claim 21, wherein at least one of the first conductive

contact and the second conductive contact further comprises a removable portion that is

located between the respective first and second body portions.
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[ claim:

1. A terminal structure for wiring devices for use within a housing of an electrical

apparatus, the terminal structure comprising a first spring assembly constructed of a first

metal and having at least one spring finger with the first spring assembly being fixedly

connected to a first conductive contact that is constructed of a second metal, wherein the

terminal structure is configured to receive a conductive stripped end of a first wire when

the conductive stripped end of the first wire is inserted directly between the at least one

spring finger of the first spring assembly and the first conductive contact, wherein the

first conductive contact includes integrally formed spaced apart spring fingers that

receive a first separate conductive element therebetween, and further comprising a second

spring assembly constructed of the first metal and having at least one spring finger with

the second spring assembly being fixedly connected to a second conductive contact that

is constructed of the second metal, wherein the terminal structure 1s configured to receive

a conductive stripped end of a second wire when the conductive stripped end of the
second wire is inserted directly between the at least one spring finger of the second spring

assembly and the second conductive contact, and wherein the second conductive contact

includes integrally formed spaced apart spring fingers that receive a second separate

conductive element therebetween.

2. The terminal structure for wiring devices of claim 1, wherein each of the first and

second spring assemblies has a foot portion connected to the respective conductive

contact and the at least one spring finger 1s coupled to the foot portion.
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3. The terminal structure for wiring devices of claim 2, wherein each of the first and

second spring assemblies includes an upstanding leg extending from the foot portion and

the at least one spring finger extends from the upstanding leg.

4. The terminal structure for wiring devices of claim 1, wherein each conductive contact

has a first body portion and the integral spring fingers extend from the first body portion.

5. The terminal structure for wiring devices of claim 4, wherein each conductive contact

7

ngers extend from the second body

-

has a second body portion and integrél Spring

portion.

6. The terminal structure for wining devices of claim 1, wherein each spring assembly

has at least two spring fingers with each spring finger being fixedly connected to the

respective conductive contact and configured to engage a separate conductive stripped

end of a wire between the respective spring finger and the respective conductive contact

to which the spring assembly 1s fixed.

7. A receptacle assembly comprising a housing and a terminal structure, the terminal

structure disposed 1n the housing and comprising a first spring assembly constructed of a

first metal and having at least one spring finger, the first spring assembly being fixedlv

connected to a first conductive contact that is constructed of a second meetal, wherein the

terminal structure is configured to receive at least one conductive stripped end of a first

wire when the conductive stripped end of the first wire 1s inserted directly between the at

least one spring finger of the first spring assembly and the first conductive contact, and

wherein the first conductive contact includes integrally formed spaced apart spring
fingers that are configured to be connected to a first separate conductive element that 1s

received through a first opening in the housing, and further comprsing a second spring
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assembly constructed of the first metal and having at least one spring fmger, the second
spring assembly being fixedly connected to a second conductive contact that is
constructed of the second metal, wherein the terminal structure is configured to receive at
least one conductive stripped end of a second wire when the conductive stripped end of
the second wire 1s 1nserted directly between the at least one spring finger of the second
spring assembly and the second conductive contact, and wherein the second conductive

contact includes integrally formed spaced apart spring fingers that are configured to be

connected to a second separate conductive element that 1s received through a second

opening in the housing.

8. The receptacle assembly of claim 7, wherein the housing includes a rear body and a

front body.

- 9. The receptacie assembly of claim 7, wherein the housing is constructed of one or more
non-conductive maternals.

10. The receptacle assembly of claim 9, wherein the housing further comprises a rear
body and a front body, and the rear body and front Body are welded together.

11. The receptacle assembly of claim 7, wherein the terminal structure is adapted to

rece1ve a conductive stripped end of a Hot wire between a spring finger of the first spring

assembly and the first conductive contact and is adapted to receive a conductive stripped
end of a Neutral wire between a spring finger of the second spring assembly and the

second conductive contact.
12. The receptacle assembly of claim 7, wherein the housing further comprises a first
wire 1mlet port adapted to receive and direct a conductive stripped end of a first wire into

engagement between a spring finger of the first spring assembly and the first conductive
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contact, and a second wire inlet port adapted to receive and direct a conductive stripped

end of a second wire into engagement between the a spring finger of the second spring

assembly and the second conductive contact.

13. The receptacle assembly of claim 12, wherein the housing includes a rear body and

the first and second wire entry ports are formed in the rear body of the housing.

14. The receptacle assembly of claim 7, wherein the housing further comprises a first

separate conductive element inlet port adapted to recerve and direct a first separate

conductive element into engagement with the first conductive contact, and a second

separate conductive element inlet port adapted to receive and direct a second separate

conductive element into engagement with the second conductive contact.

15. The receptacle assembly of claim 13, wherein the housing further comprises a front

body, and the front body further compnses first and second separate conductive element

entry ports.

16. The receptacle assembly of claim 7, wherein the first conductive contact ,ﬁir’ther

comprises a body portion and the integral spring fingers extend from the body portion.

17. The receptacle assembly of claim 7, further comprising a third spring assembly

constructed of the first metal and having at least one spring finger, the third spring

assembly being connected to a third conductive contact that 1s constructed of a metal that

1s different from the first metal and is disposed within the housing, wherein the terminal

structure 1s configured to receive at least one conductive stripped end of a third wire

when the conductive stripped end of the third wire 1s inserted directly between the at least

r‘

nger of the third spring assembly and the third conductive contact, and

one Spring

wherein the third conductive contact includes 'integra]ly formed spaced apart spring



CA 02820272 2013-06-05

fingers that are configured to be connected to includes integrally formed spaced apart

spring fingers that receive a third separate conductive element that is recetved through a
third opening n the housing.

18. The receptacle assembly of claim 17, wherein the terminal structure is adapted to

receive a conductive stripped end of a Ground wire between a spring finger of the third

spring assembly and the third conductive contact.
19. The receptacle assembly of claim 17, wherein the third conductive contact mcludes

mounting straps that extend outward from the housing. '

20. The receptacle assembly of claim 7, wherein the first conductive contact has a body

portion from which the integral spring fingers extend, and the second conductive contact

has a body portion from which the integral spring fingers extend.

21. The receptacle assembly of claim 20, wherein the first conductive contact has a

second body portion and a second pair of integral spring ﬁngers extending from the

b

oured to receive and be connected to a separate

second body portion and being con

conductive element, and the second conductive contact has a second body portion and a

second pair of integral spring fingers extendihg from the second body portion and being
configured to receive and be connected to a separate conductive element.

22. The receptacle assembly of claim 21, wherein at least one of the first conductive
contact and the second conductive contact further comprises a removable portion that is

Jocated between the respective first and second body portions.
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