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(57) Abrege(suite)/Abstract(continued):

and securely mounted In the folded and assembled body portions. The components on the body portions include posts, ribs, and
bridges for relieving strain on the electrical wire In the assembly, and other ribs and interlocking components prevent the electrical
connector assembly from allowing the wires, the electrical connector device, and/or the third body portion from being removed from
the folded and assembled electrical connector assembily.
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ABSTRACT OF THE DISCLOSURE

An electrical connector assembly receives exposed ends of an electrical wire, and
includes a foldable body with complementary first and second body portions and
components for securely mounting a third body portion in the assembly using a single
fastening screw, and for mounting the exposed ends to electrical contacts of an electrical
connector device attached to the third body portion and securely mounted in the folded
and assembled body portions. The components on the body portions include posts, ribs,
and bridges for relieving strain on the electrical wire in the assembly, and other ribs and
interlocking components prevent the electrical connector assembly from allowing the

wires, the electrical connector device, and/or the third body portion from being removed

from the folded and assembled electrical connector assembly.
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TWO WIRE FOLDER LINE PLUGS AND CONNECTORS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application 1s a continuation-in-part of application

Serial No. 09/911,923 filed July 24, 200l.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
[0001) The present invention relates_ to electrical connectors for terminating
electrical wires and cords, and more particularly to a strain-relief device used with
electrical connectors to prevent forces applied to the electrical wires and cords affecting

the connector or the connections made therein.

DESCRIPTION OF THE RELATED ART

[0002] In the manufacture of plugs, sockets, and other components in electrical
wiring, for example, disposed at the ends of electrical cords such as extension cords, such
plugs and sockets are typically fabricated as foldable assemblies between which the wires
of the electrical cords are securely held and attached to electrical connector devices
mounted in the folded and assembled electrical connector assembly. Example

implementations of such foldable electrical connector assemblies are described in U.S.

Patent Numbers 5,934,931; 5,975,941; and 6,056,588, each of which is incorporated
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herein by reference, which provide components to securely mount the cords and wires
into the assemblies and which provide strain relief on the assemblies and the wires when
the cores and/or wires are moved or pulled.

[0003] Heretofore, such folded and assembled electrical connector assemblies
experienced weakening of their structural integrity in response to various pressures or
stresses applied from different sources and directions. For example, prior art electrical
connector assemblies have used fastening screws to hold the folded assembly in the
folded configuration. However, such fastening screws have typically been incapable of
securely holding the entire folded and assembled electrical connector assembly together
in response to diverse sources of pressure or stress, such as pulling the mounted wires
outward from the folded assembly.

[0004] A need exists for mechanisms which supplement the retaining capabilities
of fastening screws or other fastening devices to securely hold the entire folded and
assembled electrical connector assembly together, and so to relieve the strain experienced
by the fastening screws/devices.

[0005] In the prior art, a foldable electrical connector assembly typically utilizes
multiple fastening screws to maintain the structural integrity of the folded and assembled
electrical connector assembly. Such use of multiple fastening screws complicate
fabrication of the foldable electrical connector assembly and also increase the time and
effort of a user to completely fold and secure an electrical connector assembly onto or

about inserted wires.

[0006]

A need exists for a foldable electrical connector assembly requiring a

single fastening screw to reduce fabrication complexity and to improve the ability of a
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user to completely and securely assembly the electrical connector assembly with inserted
wires.

10007} In addition, in the prior art, such foldable assemblies typically utilize
flexible/living hinges between portions of the unfolded electrical connector assembly,
such that the portions are rotated around the living hinges to engage complementary
portions to mount the wires and other components between the complementary portions.
The hinges also function to keep the folded assembly together. However, due to external
factors such as age and the application of external sources of pressure, such hinges may
wear out or otherwise break, which may result in the dissolution of the folded and
assembled electrical connector assembly.

[0008]) A need exasts for additional safeguards and mechanisms of foldable
electrical connector assemblies to maintain the structural integrity of the folded
assemblies even though any of the hinges between portions of the assemblies may break.
[0009) Furthermore, although strain relief mechanisms are known in the prior art,
such strain relief mechanisms may limit the path of the wires mounted in the foldable
electrical connector assemblies. For example, prior art strain relief mechanisms may
cause exposed ends of the wire having different electrical characteristics, such as polarity,
to engage each other.

[0010] A need exists for providing an improved path for the wires in the interior
of the foldable electrical connector assembly to be disposed near an internally-positioned
electrical connector device, and for providing such strain relief of wires running along the

improved path.
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BRIEF SUMMARY OF THE INVENTION

0011} An electrical connector assembly receives exposed ends of an electrical
wire, and includes a foldable body with complementary first and second body portions
and components for securely mounting a third body portion in the assembly using a
single fastening screw, and for mounting the exposed ends to electrical contacts of an
electrical connector device attached to the third body portion and securely mounted in the
folded and assembled body portions. The components on the body portions include
posts, ribs, and bridges for relieving strain on the electrical wire in the assembly, and
other ribs and interlocking components prevent the electrical connector assembly from
allowing the wires, the electrical connector device, and/or the third body portion from

being removed from the folded and assembled electrical connector assembly.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0012) FIG. 1 illustrates a top perspective view of a foldable electrical connector
assembly.
[0013] FIG. 2 illustrates a top perspective view of the electrical connector

assembly of FIG. 1 1n a partially folded state.

[0014] FIG. 3 illustrates a cross-sectional side view of a strain relief mechanism
with nbs engaging an electrical wire therebetween.

[0015] FIG. 4 illustrates a top perspective view of two embodiments of the folded
and assembled electrical connector assembly of FIG. 1 1n a plug configuration and in a

socket configuration.
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0016} FIGS. 5-10 illustrate different top and side views of alternative
embodiments of the folded and assembled electrical connector assembly of FIG. 1 1n
various plug configurations and socket configurations.

[0017] FIGS. 11-17 illustrate perspective and side views of yet another alternative
embodiment of the present invention where the first and second body portions are

secured with a snap fastening arrangement.

DETAILED DESCRIPTION OF THE INVENTION
10018]) As shown in FIGS. 1-3, a foldable e¢lectrical connector assembly 10, for
use in line plugs and connectors such as electrical sockets, incorporates numerous
features including strain-relief components, as well as various ribs and interlocking
components for improved fabrication, manufacture, and final assembly of the folded and
assembled electrical connector assembly 10.
(0019} Referring to FIG. 1, the foldable electrical connector assembly 10 includes
a first body portion 12, a second body portion 14, and a third body portion 16, forming a
split body configuration extending longitudinally, which may be folded and assembled as

shown 1n FIG. 2 m a partial assembly state. The body portions 12-14 are fully assembled

~as shown in FIGS. 4-10, with the body portions 12-14 surrounding the third body portion

16, with a section of the third body portion 16 being externally exposed to present
electrical socket terminals and/or electrical plug terminals. In a preferred embodiment,
the foldable electrical connector assembly 10 has each of the first body portion 12 and the
second body portion 14 connected to the third body portion 16 by respective hinges 18,

20, which may be composed of resilient and/or bendable plastic material to be a living
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hinge, permitting the body portions 12-16 to be folded about a transverse axis, as shown in
FIG. 2, relative to the longitudinal length of the split body configuration shown in FIG. 1.
[0020} In one embodiment, the body portions 12-16 and the hinges 18, 20 may be
formed as an integral piece from known fabrication techniques, for example, dye-cast
molding of plastic materials or other electrically insulating materials known in the art,
such as rubber, glass, and/or composite matenals. In alternative embodiments, the body
portions 12-16 may be independently fabricated and attached to each other by heat-
sealing contacting edges of the first body portion 12 to the third body portion 16 and of
the second body portion 14 to the third body portion 16 to form the resilient and/or
bendable hinges 18, 20 from the heat sealing process. In other alternative embodiments,
independently fabricated body portions 12-16 may be attached to each other as shown in
FIG. 1 by separate hinge devices as the hinges 18, 20, such as axial-rotating hinge flanges
or bending flanges, composed of plastic, metal, or other materials.

[0021) As shown in FIGS. 1-2, the third body portion 16 has a body 22 in which
or to which is mounted or is housed an electrical connector device 24 including contact
assemblies known in the art and having conductive contact pads 26, 28 with apertures
through which conductive screws 30, 32 may be removable mounted for removably
attaching exposed conductive ends 34, 36 of wires, such as insulated wires 38, as shown
in greater detail in FIG. 2. In an example embodiment, the electrical connector device 24
may have the components such that the folded and assembled electrical connector
assembly 10 functions as a two-prong socket, such as the socket 40 in FIG. 4. In other
embodiments, the electrical connector device 24 may have the components such that the

folded and assembled electrical connector assembly 10 functions as a two-prong plug,
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such as the plug 42 in FIG. 4. In the example embodiments shown in FIGS. 4, the two-
prong plugs and sockets using the folded and assembled electrical connector assembly 10
are configured as straight plugs and sockets, but may alternatively be configured as three-
prong straight plugs and sockets. In other embodiments, the folded and assembled
electrical connector assembly 10 may be configured as two-prong or three-prong side-
oriented and/or angularly-oriented plugs and sockets, such as the plug 44 having a right-
angle orientation shown in FIG. 8.

[0022] Such electrical connector assemblies 10 and electrical connector devices
24 shown in FIGS. 1-2 may be implemented as described in U.S. Patent Numbers
5,934,931; 5,975,941, and 6,056,588, each of which is incorporated herein by reference;
and such implementations of electrical connector assemblies 10 and electrical connector
devices 24 may be modified, as described herein, to implement the disclosed advantages
and features using strain-relief components as well as various ribs and interlocking
components for improved assembly of the folded and assembled electrical connector
assembly 10.

[0023] The body portions 12-14 are fabricated to be complementary, with
opposing surfaces which are brought into engagement with each other when the first
body portion 12 1s folded about the living hinge 18, and when the second body portion 14
1s folded about living hinge 20. In a preferred embodiment, the body portions 12-14 are
held together in the completed assembly configuration, shown for example in FIG. 3, by
known fastening or securing devices and techniques. In a preferred embodiment, the

body portions 12-14 are held together by a screw 46 or other known threaded fasteners
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extending through an aperture 48 in the second body portion 14, to engage and be secured
in a threaded fastener receiving socket 50 of the first body portion 12.

[0024] In the preferred embodiment, a single screw 46 1s used to hold the body
portions 12-14 together and, in conjunction with the various nbs of the body portions 12-
14, described herein, the body portions 12-14 are securely assembled with the third body
portion 16 positioned in the assembled body portions 12-14.

[0025] In altemative embodiments, multiple screws, apertures, and fastener
receiving sockets similar to the screw 46, aperture 48, and socket 50 may be used in the
electrical connector assembly 10; for example, as shown in U.S. Patent Numbers
5,934,931; 5,975,941; and 6,056,588, incorporated herein by reference. In further
alternative embodiments, the body portions 12-14 and optionally the third body portion
16 may be heat sealed together, or otherwise a known adhesive may be selectively
apphed to secure the body portions 12-14 or the body portions 12-16 together to form the
assembled electrical connector assembly 10, as shown in FIGS. 4-10.

[0026) The aperture 48 and/or the screw and/or fastener receiving socket 50 may
be formed as extensions of the respective body portions 12-14, with the extensions being
oriented to be disposed in the interior of the folded and assembled electrical connector
assembly 10. In alternative embodiments, the aperture 48 may be in the first body
portion 12 and the fastener receiving socket 50 may be in the second body portion 14,
and each body portion 12-14 may include corresponding extensions formed from the
respective body portion 12-14. In further embodiments, the aperture 48 may be formed

in a raised portion 52, which may correspond to a recess 54 in the exterior surface of the
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second body portion 14, shown in FIG. 4, in which the head of the screw 46 is disposed
to be flush with or below the exterior surface of the second body portion 14.

[0027) The raised portion 52 may complement shelf-like walls 56 in the recess
50, such that the raised portion 52 fits in and engages the walls 56 when the body
portions 12-14 are folded to engage each other, as shown in FIG. 2, with the walls 56
holding the raised portion 52 and therefore the second body portion 14 in place adjacent
to the first body portion 12 until and after the screw 46 is threaded and secured in the
threaded recess 50 to secure the body portions 12-14 together in the assembled
configuration shown in FIG. 4.

0028} The body portions 12-14 have end walls 58, 60, respectively, in which
respective wire apertures 62, 64 are disposed, optionally on wire holding extension
structures 66, 68, respectively, extending from the end walls 58, 60, respectively. The
apertures 62-64 may be rectangular slots, shown in FIG. 1, or may be semi-circular or
other shapes, to receive one or more wires 38, as shown in FIG. 2, and so to pass the
wires 38 into the electrical connector assembly 10, in which the wires 38 may split to
separate branches of wires 82 with exposed ends 34, 36 to be connected to the conducting
screws 30, 32, as shown in FIG. 2 and described herein.

10029} The electrical connector assembly 10 also includes a plurality of
extensions from the body portions 12-14, including posts, ribs, bridges, and other
structures and components, for providing a path for the wires 38, 82 to run from the
exterior to the interior of the electrical connector assembly 10, and a plurality of ribs are
included for providing strain relief for the wires 38, 82 from the effects of bending or

other manipulation or movement of the wires 38, 82 after installation into the folded
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electrical connector assembly 10. In a preferred embodiment, some of the posts may also
function as strain-relief ribs and vice versa.

[0030} In the example shown in FIGS. 1-2, the first body portion 12 includes a
first plurality of guiding posts 70, a second plurality of guiding posts 72, and an extension
74. The extension 74 may be fabricated, for example, to be integral with the fastener
receiving socket 50, and optionally the guiding posts 70, 72 may be fabricated to be
integral with the fastener receiving socket 50 and/or to extend from the first body portion
12. As explained herein, the extension 74 may include side walls 76 forming a slot 78
therebetween for engaging a rib 80 on the third body portion 16.

[0031] As shown in FIG. 2, the wires 38 are split to form a pair of wire lengths 82
having the exposed ends 34, 36, with each of the wire lengths 82 passing through the path
formed between the guiding posts 70, 72 and the fastener-receiving socket 50 and the
side walls 76 of the extension 74, such that the exposed ends 34, 36 are positioned in the
internal regions of the first body portion 12 to be substantially adjacent to the screws 30,
32 to be threaded and to electrically contact the screws 30, 32.

[0032] Thus, the guiding posts 70, 72, extending 1n a longitudinal direction,
operate in conjunction with the fastener-receiving socket 50 and the side walls 76 of the
extension 74 to form a snug path for the wires 38, 82 to pass through.

[0033) The first plurality of guiding posts 70 and/or the second plurality of
guiding posts 72 may include nbs and/or bridges 84 extending from the first body portion
12 which engage complementary nbs 86, 88, 90 of the second body portion 14. The
plurality of ribs 86, 88, 90 are spaced apart from each other in a longitudinal direction,

and provide strain-relief when the second body portion 14 is folded over, as shown in

10
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FIG. 2, to engage the first body portion 12, such that the wires 38, 82 are squeezed
between the ribs 84 of the first body portion 12 and the nbs 86, 88, 90 of the second body
portion 14, as shown in a partial view 1n FIG. 4.

[0034] In a preferred embodiment, when the body portions 12, 14 are folded
together to be assembled, a first rib 86 is positioned in the longitudinal direction between
the first guiding posts 70 and the second guiding posts 72; a pair of second nbs 88 1s
positioned in the longitudinal direction between the pair of second guiding posts 72; and
a third pair of ribs 90 is positioned in the longitudinal direction after the last pair of
second guiding posts 70 in the longitudinal direction and the screws 30, 32, as shown in
FIG. 2.

[0035] Referring to FIG. 3, the intermeshing of the various posts, rbs, and
bridges of the folded-over body portions 12, 14 and the squeezing of the wires 38, 82
between the body portions 12, 14 is shown to illustrate implementation of strain relief on
the wires 38, 82. In the example illustration of FIG. 3, ribs 72 of the first body portion 12
underlie the wires 82, over which the second body portion 14 is placed and pressed down
during assembly of the completed electrical connector assembly 10, as shown in FIG. 4,
providing a clamping force on the wires 82. The rib 88 extending downward from the
second body portion 14 engages the section 92 of the wires 82 over the region 94
between the ribs 72. The various ribs, posts, and bridges, such as the ribs 72, 88 shown
in FIG. 3, may have smooth and/or curved surfaces so that the wires 82 and/or their
insulation are not broken or pierced. Thus, the wires 82 are held securely between the

body portions 12, 14 to provide strain relief in a manner similar to the strain relief
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described 1n U.S. Patent Numbers 5,934,931, 5,975,941, and 6,056,588, inco_rporated
herein by reference.

[0036] However, as shown in FIGS. 1-2, the disclosed electrical connector
assembly 10 with its extensions from the body portions 12-14, including posts, ribs, and
bridges, also provide a path for the wires 38, 82 to be snugly held and to run from the
extenor to the interior of the assembled electrical connector assembly 10, and also to
separate the exposed ends 34, 36 to separately engage the respective screws 30, 32, with
the series of posts, rnbs, and bridges in the longitudinal direction providing multiple
instances of strain relief to the wires 38, 82 and to the exposed ends 34, 36.

[0037] Thus, excellent strain relief 1s provided for a wide range of wire cord sizes
without the need for additional parts, while also preventing overstressing the assembly
screw 46 which, heretofore in the prior art, received the burden of compensating for
strain on the wires 38, 82.

[0038] In alternative embodiments, the side walls 76 of the extension 74 may be
tapered in the longitudinal direction toward the third body portion 16, to provide a lead-in
for the wires 82, which may also be used in conjunction with the posts 70, 72 to assist in
ahgning the wires 82 to pass through the proper channel towards the screws 30, 32 in the
assembled configuration of the electrical connector assembly 10.

[0039]) In addition, the various posts, ribs, bridges, and other components, such as
the extension 74 and the ribs 90, prevent the electrical connector device 24 and/or the
contacts 26, 28 from being pushed out when the electrical connector assembly 10 is
folded and closed, as shown in FIG. 2 and 4, respectively, and when the electricai

connector assembly 10 1s in use.

12
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[0040] Other advantages are provided by the use of the various posts, ribs,
bridges, etc. For example, the bridge 84 and/or the rib 86 prevent objects as well as dust
or other particulate matter from entering the interior of the electrical connector assembly
10 in the folded and closed configuration shown in FIG. 4.

5 [0041) In the preferred embodiments, the electrical connector assembly 10 also
includes additional ribs and slots for providing advantages in addition to preventing
intrusion by objects as well as dust or other particulate matter from entering the interior
of the electrical connector assembly 10. For example, as shown in FIGS. 1-2, the first
body portion 12 may include side walls 96 indented outward from the remainder of the

10 first body portion 12, forming a slot 98 along the longitudinal length of the first body
portion 12, for receiving a complementary elongated nbs 100 extending from the second
body portion 14 when the electrical connector assembly 10 1s folded, as shown in FIG. 2,
to the assembled folded-and-closed configuration shown in FIG. 4.
[0042] Thus, the elongated nbs 100 provide excellent protection to the

15 components such as the wires 82, their exposed ends 34, 36, and the electrical contacts
26, 28 1n the intenor of the assembled folded-and-closed electrical connector assembly
10, even if the electrical connector assembly 10 1s not completely closed. In addition, the
combination of elongated ribs 100 and slots 98 provide greater structural integrity to
prevent bending or warping of the body portion 12, 14, for example, during any pulling

20  of the wires 38, 82 in any direction, and so the electrical connector assembly 10 remains
1n the assembled configuration as shown, for example, in FIG. 4.
[0043] Furthermore, the combination of elongated ribs 100 and slots 98 aligns the

body portions 12, 14 as the body portions 12, 14 are folded and assembled, as shown in

13
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FIG. 2, such that the various posts, ribs, bridges, and other components in the body
portions 12, 14, especially such complementary components in the body portions 12, 14,
are properly aligned for properly assembly of the electrical connector assembly 10. For
example, the insertion of the elongated ribs 100 into the slots 98 presents the body
portions 12, 14 from being moved askew, so, referring to FIG. 3, the nb 88 is properly
aligned to engage the portion 92 of the wire 82 over the region 94 between the ribs 72.
[0044] In the preferred embodiment, additional ribs and components provide
additional alignment mechanisms between the body portions 12, 14 as well as additional
structural integrity of the folded and assembled electrical connector assembly 10. For
example, the body 22 of the third body portion 16 includes a rib 80 which, during and/or
after the folding of the second body portion 14 adjacent the first body portion 12, is
disposed in the slot 78 of the extensions 74 as shown 1n FIG. 2. The nb 80 engaging the
slot 78 prevents the body portions 12, 14 from misaligning during assembly and during
use, such as when manipulation or movement of the wires 38, 82 apply sidewise or
vertical pressure to the body portions 12, 14.

[0045] The nb 80 is preferably positioned between the contacts 26, 28 of the
electrical connector device 24, and the rib 80 1s preferably composed of insulating and/or
non-conducting material. Accordingly, the nb 80 provides an additional function of
maintaining electrical isolation between the contacts 26, 28 as well as the exposed ends
34, 36 of the wires 38, 82, so that shorts between the contacts 26, 28 are prevented. Thus,
the nb 80 simultaneously aligns the body portions 12, 14 and electrically isolates the

contacts 26, 28 during and after assembly of the electrical connector assembly 10.
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[0046] In addition, referring to FIGS. 1-2, the body 22 of the third body portion
16 may also include slots 102 for engaging respective tabs 104, 106 on the body portions
12, 14, such that the tabs 104, 106 fit into the slots 102, as shown 1n FIG. 2, when the

electrical connector assembly 10 is folded and assembled. The fitted engagement of the

‘tabs 104, 106 in the slots 102 provides additional interlocking between the body portions

12-16, for example, to prevent the sides of the body portions 12-14 from spreading
outward if one or both of the hinges 18, 20 wear out or are broken by pressure on the
body portions 12-16, such as by movement of the wires 38, 82 during use of the
assembled device as in FIG. 4.

[0047] Referring to FIG. 1, the body 22 of the third body portion 16 also includes
an interlocking slot 108 and/or an interlocking groove 110 on one or both sides of the
body 22 facing a respective body portion 12, 1 4, with the interlocking slot 108 and
groove 110 engaging a respective interlocking tab 112 on the respective body portion 12,
14. Duning assembly as shown in FIG. 2, a portion of the interlocking tab 112 fits snugly
into the interlocking slot 108, and/or a portion of the interlocking tab 112 fits snugly into
the interlocking groove 110. Such engagement of the interlocking tab 112 on respective
body portions 12, 14 into either or both of the interlocking slot 108 and/or the
interlocking groove 110 provide additional structural integrity in the folded and
assembled electrical connector assembly 10, as shown 1n FIG. 4.

[0048] For example, 1n the embodiments shown in FIG. 4, the third body portion
16 of the plug 42 has the interlocking slots 108 for engaging respective interlocking tabs

112 of respective body portions 12, 14 of the plug 42.
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[0049] In use, the interlocking tabs 112 prevent the third body portion 16 from
being pulled out from the folded electrical connector assembly 10 forming the plug 42,
even 1if either or both of the hinges 18, 20, respectively connecting the body portions 12,
14 of the plug 42 to the third body portion 16, are broken or worn out.

[0050] The various features and advantages of the electrical connector assembly
10 are not dependent on the type of plug or socket to be connected to the wires 38, for
example, since various features and advantages described herein are disposed in the
regions of the body portions 12-16 which are internally located when the electrical
connector assembly 10 1s folded, as in FIG. 2, and completely assembled as in FIG. 4.
Accordingly, the vanious features and advantages described herein may be embodied in
diverse configurations of plugs and sockets as shown in FIGS. 5-10.

[0051] In one configuration 114 shown in the top view in FIG. 5, the assembled
electrical connector assembly 10 may have a relatively compact shape, for example,
having an attractive design such as curved body portions and a covering 116 in the

recessed aperture 54 of one or both of the body portions to hide the screw 46 in the

- recessed aperture shown mn FIG. 4. The configuration 114 may be either a plug or a

socket.

[0052] In an alternative configuration 118 shown in a top view in FIG. 6, which
may be either a plug or a socket, the assembled electrical connector assembly 10 may
have a more rectangular or box-like shape. For example, the configuration 118 may
implement the plug 40 shown in FIG. 4. FIG. 7 illustrates a side view of the
configuration 118 of FIG. 6 in which the configuration is a socket, with ridges 120 and

curves 122 providing gripping regions such as region 124 for receiving portions of the
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fingers and thumbs of the user for inserting and removing the socket from plugs or other
devices.

[0053] In another alternative embodiment, the configuration 44 shown in FIG. 8
implements a side-oriented plug, for example, for a two-prong plug, but alternatively the
configuration 44 may include electrical contacts to implemented the configuration 44 as a
three-prong plug. In the configuration 44, the upper portion 126 and the lower portion
128 include, internally, the same features described herein with reference to the body
portions 12, 14, such as guiding posts 70, ribs 72, interlocking tabs 112, etc. and with an
electrical connector portion 130 corresponding to the third body portion 16 but extending
from the combination of the upper portion 126 and lower portion 128, for example, by
extending through an aperture in the lower proton 128, or other known mounting
techniques to secure the electrical connector portion 130 to the combination of the upper
portion 126 and lower portion 128.

[0054] In another alternative configuration 132 shown in a top view in FIG. 9
implementing a plug, the electrical connector assembly 10 may have a more rectangular
or box-like shape. Fof example, the conﬁguraﬁon 132 may implement the plug 42 shown
in FIG. 4, with a recessed screw 46. FIG. 10 illustrates a side view of the configuration
132 of FIG. 9 in which the configuration is a plug, with curves 122 providing gripping
regions such as region 124 for receiving portions of the fingers and thumbs of the user for
inserting and removing the plug 132 from a socket, such as the socket configuration 118
in FIG. 7, or from other devices.

[00S5] In another embodiment of the present invention, the body portions 12-14

are held together using a snap fastening arrangement as shown in FIG. 11. In FIG. 11,
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the snap fastening arrangement comprises first hook fastener 140 and second hook
fastener 144. First hook fastener 140 and second hook fastener 144 are shown shaded for
ease of clarity. First hook fastener 140 has an opening 162 through which insulated
electrical wires 38 are routed. It should be noted that FIG. 11 shows two electrical wires
being routed through opening 162. FIG. 11 is an illustration of one implementation of
the apparatus of the present invention. The apparatus of the present invention is not
limited to two wires being routed through the opening 162. Three or more wires can be
routed through the opening 162 for different types of plugs. Referring now to FIG. 12, a
side view of FIG. 11 showing the end portions of body portions 12 and 14 is depicted.
First hook fastener 140 extends from the base of body portion 12 and 1s integral with

body portion 12 as shown in FIGS. 12 and 13 which show side views of the ends of the
body portions 12 and 14. Referring to FIG. 12, first hook fastener 140 has a head portion

140a and a notch 140b. Second hook fastener 144 which extends from and is integral
with body portion 14, has a hook portion 144a. Body portion 14 has an opening 146 used
to unfasten the body portions 12 and 14 from each other as discussed infra. Body portion
14 1s moved (or rotated) with respect to body portion 12 in the direction shown by arrow
150 so as to fasten the three body portions (12, 16 and 14) of the foldable electrical
connector assembly. When body portion 14 is moved in the direction shown by arrow
150, second hook fastener 144 engages first hook fastener 140 in the mannef shown by
FIG. 13. In particular, in FIG. 13, the hook 144a of second hook fastener 144 has a snap
fit engagement with the notch 140b of first hook fastener 140. Still referring to FIG. 13,

to unfasten body portion 14 from body portion 12, the head of a flat screw driver 148 is
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inserted in opening 146 to pry first hook fastener 140 away from second hook fastener

144 1n the direction shown by arrow 152.

[0056] Referring now to FIG. 14, there is shown another implementation of a
snap fit arrangement between body portions 12 and 14. In particular, a snap-clip 142
having two openings 154 and 156 (see FIG. 16) 1s securely mounted to body portion 12.
Body portion 12 has a supporting wall 162 and hanging attachment member 160 with
hook portion 158 between which snap-clip 142 frictionally fits allowing hook portion 158
to snap fasten snap-clip 142 via opening 156 of snap-clip 142 as shown in FIGS. 14 and
15. Still referring to FIG. 14, hook fastener 144 has a hook portion 144a which snaps
into opening 154 of snap-clip 142 thereby making a snap fit engagement when body
portion 14 is rotated in the direction shown by arrow 150 to fasten body portion 14 to
body portion 12. FIG. 15 shows the two body portions (12, 14) fastened to each other
using the snap-clip 142. Snap-clip 142 can be made from plastic material or metal. FIG.
15 also shows a head portion of a flat head screwdriver 148 inserted into opening 146 to
pry snap-clip 142 1n the direction shown by arrow 152 thereby allowing portion 14 to be
unfastened from portion 12.

[0057] ' Another version of the snap-clip implementation is shown in FIG. 15
where snap-clip 142 is mounted onto body portion 12 within slots created by walls 76a,
76b, 76¢ and 76d of extension 74. Opening 156 of snap-clip 142 is hooked fastened (not

shown in FIG. 17) in the same manner shown in FIGS. 14 and 15.

[0058] While there has been shown, described, and pointed out the fundamental

novel features of the invention as applied to the preferred embodiment, as is presently
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contemplated for carrying it out, it is to be understood that various omissions,
substitutions, and changes of the form and details of the invention illustrated and
described herein and in 1ts use and operation may be made by those skilled in the art,

without departing from the spirit of the invention.
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WHAT IS CLAIMED IS:

1. An electrical connector assembly comprising
a plurality of body portions including:
a first body portion;

a second body portion; and

a third body portion; and
wherein the first body portion is attached to the third body portion by a
first hinge;
wherein the second body portion is attached to the third body portion by a
second hinge;

wherein the third body portion includes an electrical connector device

having at least two electrical contacts;
wherein the first body portion includes:

an end wall having an entry opening for receiving an electrical

wire having at least first and second separate conductors each having an exposed end; and

first and second plurality of guiding posts extending outward a

distance X from the inner surface of the first body portion and first and second ribs
located between the first and second posts and extending outward a distance less than X
from the inner surface of the first body portion, the first and second plurality of guiding
posts forming first and second guiding paths along which the first and second conductors

are held 1n position from the entry opening to the electrical contacts before the first and
second body portions are folded into an assembled configuration, with the exposed

conducting ends of the first and second conductors attached to the electrical contacts;

wherein the second body portion includes:

third and fourth ribs extending from an inner surface of the second

body portion, the third and fourth ribs being complementary to the first and second ribs,

respectively, of the first body portion; and
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wherein, when the first and second body portions are folded about the first
and second hinges, respectively, with respect to the third body portion, with the first and
second body portions secured together by a snap fastening arrangement comprising a first
hook fastener and a second hook fastener where the first hook fastener has an opening
through which the electrical wire passes, the third body portion is securely held between

the secured first and second body portions;

wherein, with the first and second body portions secured together, the first
and second ribs engage the third and fourth nibs, respectively, to secure the first
conductor between the first and third rnibs along the first path and the second conductor
between the second and fourth ribs along the second path forming a strain relief
combination of the first and second conductors by exerting a separate clamping force on

the ends of the conductors; and

wherein, with the first and second body portions secured together, a first
extension partially blocks the entry opening with the first and second conductors

extending therethrough.

2. The electrical connector assembly of claim 1, wherein the first hook
fastener is a snap-clip having two openings with one opening allowing the electrical wire
to pass therethrough and the other opening is used to secure the snap-clip to the first body
portion.

3. The electrical connector assembly of claim 1, wherein the first plurality of
extensions includes:

a first extension having a tapered side wall, with the first rib and the first
extension forming the path for the electrical wire, with the tapered side wall guiding the

fed electrical wire to the electrical contact.

22
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4. The electrical connector assembly of claim 1, wherein the first body
portion includes:
an interlock tab; and
wherein the third body portion includes:
5 an interlock slot into which the interlock tab is inserted during the
folding together of the first and second body portions, with the interlock tab disposed in
the interlock slot preventing the third body portion from disengaging from the first body

portion if either of the first and second hinges 1s broken.

10 5. The electrical connector assembly of claim 1, wherein the hinges are
resilient hinges.
6. The electrical connector assembly of claim 1, wherein the first, second,

and third body portions and the first and second hinges are integrally formed, with the

15  first and second hinges being resilient living hinges between the respective body portions.

7. The electrical connector assembly of claim 1, wherein the second body
portion includes:
a second hook fastener extending from and integral with the
20  second body portion;

wherein the first body portion includes:
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a first hook fastener having an opening through which the
electrical wire passes and said first hook fastener engages the second hook fastener to

secure the first and second body portions together.

8. The electrical connector assembly of claim 1, wherein the third body
portion includes:
a plurality of slots; and
wherein each of the first and second body portions includes:
a tab which fits 1nto a respective slot of the third body portion
wherein the first and second body portions are folded together, thereby securing the third

body portion to the respective body portion of the respective tab.

9. The electrical connector assembly of claim 1, wherein the first plurality of
extensions includes:
a first extension having a slot; and

wherein the third body portion includes:

a rib which fits into the slot of the first extension wherein the first

and second body portions are folded together, thereby securing the third body portion to

the first extension.

10.  The electnical connector assembly of claim 1, wherein the first body

portion includes:
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an elongated slot extending along a portion of a longitudinal length
of the first body portion; and
wherein the second body portion includes:
an elongated rib extending along a portion of a longitudinal length
5 of the second body portion and being complementary to the elongated slot of the first
body portion;
wherein, when the first and second body portions are folded together, the
elongated rib fits into the elongated slot, thereby securing the second body portion to the
first body portion.

10

11.  The electrical connector assembly of claim 10, wherein the first body

portion includes:

a side wall indented outward from the interior of the first body
portion to form the elongated slot.

15

12.  An electnical connector assembly comprising
a plurality of body portions including:
a first body portion;
a second body portion; and
20 a third body portion; and
wherein the first body portion is attached to the third body portion by a
first hinge;

wherein the second body portion is attached to the third body portion by a

second hinge;
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wherein the second body portion 1s attached to the third portion by a

second hinge;

wherein the third body portion includes an electrical connector device

having at least two electrical contacts;
wherein the first body portion includes:

a first hook fastener extending from and integral with the first body
portion;
an end wall having an entry opening for receiving an electrical

wire having at least first and second conductors each having an exposed end; and

first and second plurality of guiding posts extending outward a
distance X from the inner surface of the first body portion and first and second ribs
located between the first and second posts and extending outward a distance less than X
from the mner surface of the first body portion, the first and second plurality of guiding
posts forming first and second guiding paths around the fastener receiving socket, with
the first and second conductors being held in position along the first and second guiding
paths from the entry opening to the electrical contact before the first and second body
portions are folded into an assembled configuration with an exposed conducting end of

each of the conductors attached to an electrical conduct;
wherein the second body portion includes:

a second hook fastener extending from and integral with the

second body portion; and

third and fourth ribs, extending from an inner surface of the second
body portion, the third and fourth ribs being complementary to the first and second ribs,
respectively, of the first body portion; and

wherein, when the first and second body portions are folded about the first
and second hinges, respectively, with respect to the third body portion, with the first and
second body portions secured together by the first hook fastener engaging the second
hook fastener forming a snap fastening arrangement, the third body portion is securely

held between the secured first and second body portions;
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wherein, with the first and second body portions secured to gether, the first
and second pairs of ribs engage the third and fourth ribs, respectively, to secure the first
conductor between the first and third ribs along the first path and the second conductor
between the second and fourth ribs along the second path forming a strain relief
combination on the first and second conductors by exerting a separate clamping force on

each of the conductors; and

wherein, with the first and second body portions secured together, a first
extension partially blocks the entry opening with the first and second conductors
extending therethrough and further extending through an opening in the first hook

fastener.

13.  The electrical connector assembly of claim 12, wherein the first hook
fastener 1s a snap-clip having two openings with one opening allowing the electrical wire
to pass therethrough and the other opening is used to secure the snap-clip to the first body

portion.

14. The electrical connector assembly of claim 12, wherein the first plurality
of extensions includes:
a first extension having a pair of tapered side walls, with the first pair -of
ribs and the pair of tapered side walls of the first extension forming the path for the
electrical wire around the fastener receiving socket, with the pair of tapered side walls

guiding the fed electrical wire to the electrical contact.

5. The electrical connector assembly of claim 12, wherein the first body

portion includes:
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an interlock tab; and
wherein the third body portion includes:
an interlock slot into which the interlock tab 1s inserted during the
folding together of the first and second body portions, with the interlock tab disposed in
5 the interlock slot preventing the third body portion from disengaging from the first body

portion 1f either of the first and second hinges 1s broken.

16.  The electrical connector assembly of claim 12, wherein the hinges are

resilient hinges.

10
17. The electrical connector assembly of claim 12, wherein the first, second,
and third body portions and the first and second hinges are integrally formed, with the
first and second hinges being resilient living hinges between the respective body portions.
15 18. The electrical connector assembly of claim 12, wherein the third body

portion includes:
a plurahty of slots; and
wherein each of the first and second body portions includes:
a tab which fits into a respective slot of the third body portion
20  wherein the first and second body portions are folded together, thereby securing the third

body portion to the respective body portion of the respective tab.
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19.  The electrical connector assembly of claim 12, wherein the first plurality
of extensions includes:
a first extension having a slot; and
wherein the third body portion includes:
a b which fits into the slot of the first extension wherein the first
and second body portions are folded together, thereby securing the third body portion to

the first extension.

20.  The electrical connector assembly of claim 12, wherein the first body

portion includes:

an elongated slot extending along a portion of a longitudinal length
of the first body portion; and

wherein the second body portion includes:

an elongated rib extending along a portion of a longitudinal length
of the second body portion and being complementary to the elongated slot of the first
body portion;

. wherein, when the first and second body portions are folded together, the

elongated rib fits into the elongated slot, thereby securing the second body portion to the

first body portion.

21.  The electrical connector assembly of claim 20, wherein the first body

portion includes:
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a side wall indented outward from the interior of the first body

portion to form the elongated slot.

22.  An electrical connector assembly comprising

a plurality of body portions including:

a first body portion;
a second body portion; and
a third body portion; and
wherein the first body portion is attached to the third body portion by a
first hinge;
wherein the second body portion is attached to the third body portion by a
second hinge;

wherein the first, second and third body portions and the first and second

hinges form an unfolded split body configuration extending longitudinally;

wherein the third body portion includes an electrical connector device

having at least two electrical contacts;
wherein the first body portion includes:
a first hook fastener;

an end wall having an entry opening for receiving an electrical

wire having at least first and second conductors each having an exposed end; and

first and second guiding posts extending outward a distance X
from the inner surface of the first body portion and first and second nbs located between
the first and second posts and extending outward a distance less than X from the inner
surface of the first body portion, the first and second plurality of guiding posts forming
first and second guiding paths around the fastener receiving socket, with the conductors
of the electrical wire being held in position along the first and second conductors guiding

path from the entry opening to the electrical contacts before the first and second body
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portions are folded into an assembled configuration, with the exposed conducting ends of

the first and second conductors attached to the electrical contacts;
wherein the second body portion includes:
a second hook fastener; and

third and fourth ribs extending from an inner surface of the second
body portion, the third and fourth ribs being complementary to the first and second ribs,
respectively, of the first body portion; and

wherein, when the first and second body portions are folded about the first
and second hinges, respectively, from the unfolded split body configuration about a
transverse axis perpendicular to the longitudinal length of the split body, with respect to
the third body poﬁioﬁ, with the first and second body portions secured together by the
single screw passed through the single screw aperture and securely engaging the single
screw-receiving socket, the third body portion is securely held between the secured first

and second body portions;

wherein, with the first and second body portions secured together by the
engagement of the first hook fastener to the second hook fastener forming a snap
fastening arrangement, the first and second ribs engage the third and fourth ribs,
respectively, to secure the first conductor between the first and third ribs along the first
path and the second conductor between the second and fourth ribs along the second path,
forming a strain relief combination of the first and second conductors by exerting a

separate clamping force on each of the conductors; and

wherein, with the first and second body portions secured together, a first

extension partially blocks the entry opening with the first and second conductors

extending therethrough.

23.  The electrical connector assembly of claim 22, wherein the first hook

fastener 1s a snap-clip having two openings with one opening allowing the electrical wire
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to pass therethrough and the other opening is used to secure the snap-clip to the first body

portion.

Ridout & Maybee LLP
Suite 2400
One Queen Street East
Toronto, Canada M3C 3B1
Patent Agents of tha Applicant
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