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WIRING SYSTEM
CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No. 60/851,709,
filed October 13, 2006, the entire disclosure of the provisional application being considered
part of the disclosure of this application and hereby incorporated by reference.
BACKGROUND OF THE INVENTION
[0002] 1. Technical Field
[0003] This invention is related to wiring harness assemblies and, in particular, wiring
connectors having opposing terminals that allow power to pass from one end of the connector
assembly to the other end.
[0004] 2. Discussion
[0005] Many vehicles, industrial applications, and commercial applications use a variety
of wiring harnesses. These wiring harnesses are not only labor intensive to install, but are
typically specialized for a specific application. As wiring harnesses are specialized for specific
applications, each wiring harness design is typically different, making it difficult to create a
uniform wiring harness, even for powering traditional applications such as the lighting system
of a vehicle. For example, each vehicle may have different lighting locations, different
distances between lighting locations, as well as different routes along which the wiring
assemblies must run thereby varying lengths of the wiring assembly as well as distances
between terminals in the wiring assembly. Traditionally, each terminal connected to the wiring
assembly needed to be spliced and then taped or epoxied into the wiring. Given the different
locations, such as different locations between models of vehicles, and the numerous numbers of
splices followed by taping or epoxy at different locations on different wiring assemblies, it has
been difficult, if not impossible, to automate the assembly of wiring harnesses. Therefore,
traditionally the assembly of wiring harnesses and the later installation of wiring harnesses into
vehicles has been extremely labor intensive.
[0006] In assembling a vehicle, generally a main wiring harness is assembled from which
various smaller wiring harnesses run various items that receive electrical power, provide
feedback, or control relays or devices. The wiring harness when installed is substantially

complete due to the necessity of prior splicing and taping or using shrink tube or epoxy to seal
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out moisture. Substantially complete wiring assemblies may include numerous legs to extend
in different directions, making them difficult to assemble into the vehicle.

[0007] Modern vehicles have a multitude of electrical items which provide power to the
wiring harness, receive electrical power from the wiring harness, control devices along the
wiring harness, or provide feedback regarding various vehicle operating parameters. As
manufacturers increasingly add new electronic devices and controls to vehicles, including
everything from navigational systems to cooling fans in seats and from smart cruise controls to
back-up alarm systems, the associated wiring harnesses for vehicles have become more
complex. Therefore, the assembly time required for manufacturing the wiring harness of a
vehicle as well as installing the wiring harness in a vehicle has substantially increased.
Exemplary vehicles that are continually adding electrical components and functions as well as
various additional controls including automobiles, airplanes, boats, trucks, and other forms of
vehicles, as well as industrial and commercial equipment. For example, many vehicles used in
agricultural, construction, earth moving, and mining have added GPS navigational systems
which can even provide an autopilot function or be controlled by external software. Many
stationary industrial and commercial machines are increasingly complex and have added
numerous wiring harmesses as control systems have become more complex and provide more
feedback and monitoring options. Therefore, the assembly required for almost any application
having a wiring harness has become increasingly complex and requires additional assembly and
installation time. As an example of an application in which wiring harmesses have become
more complex in vehicles, and in particular automobiles, is a taillight and the various
associated functions including turn, brake, tail, reverse, and side light functions. Traditionally,
a few wires ran from the fuse panel individually to each taillight. As the price of copper and
other materials used in wiring assemblies steadily increased, manufacturers looked to reduce
costs by joining functions along the wiring assembly. Furthermore, wiring each functional
device to its associated control and power device individually within the automobile caused a
very labor intensive assembly process of the automobile. Therefore, wiring harnesses were
used to simplify the wiring of the vehicle and minimize assembly time by bundling many wires.
Originally wiring harnesses were fairly simple with a couple splices and were easy to assembly
and install. However, as additional electrical equipment and controls have continually been

added to the number of wires and wiring splices has significantly increased, thereby increasing
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the labor in manufacturing the wiring harness, the material used to create the wiring harness,
and the installation time.
[0008] Therefore, there is a need for a wiring harness including new wiring harness
connectors that reduce assembly time and the materials used in the manufacturing of wiring
harnesses. There is also a need for a wiring harness that includes less splices and is easy to
assemble through automated methods and has increased reliability. Furthermore, there is a
need for a wiring harness assembly that allows for standard components to be used in a
particular vehicle or application and thereby reduces cost in designing and assembling the
wiring harness.

SUMMARY OF THE INVENTION
[0009] In view of the above, the present invention is directed to a wiring harness assembly
and connectors of the wiring harness assembly that increase the ease of assembly and reliability
while reducing the material and labor cost to assemble the wiring harness.
[0010] The present invention uses connectors that minimize the number of splices required
for the wiring harness assembly, and thereby reduce the amount of material used to assemble
the wiring harness, such as tape, shrink tubing, epoxy, epoxy filled shrink tubing, and copper.
The connectors also minimize installation labor costs by allowing easier assembly and
automation of the assembly process. Furthermore, plug connectors allow easier assembly
through standard components.
[0011] The wiring harness includes at least one of two connectors developed to simplify
wiring harnesses. The first connector is a junction socket connector. The junction socket
connector allows easy assembly of two connectors by providing a traditional plug between two
portions of the wiring harness. The junction connector, instead of being a terminal end to the
wiring as most bulb sockets are, allows certain functional wires including at least a common or
ground wire to pass through the body of the connector. Instead of splicing, for example a light
socket into the wiring harness, the junction connector allows a plug and play system during
assembly with the necessary wires passing through the body of the junction connector, thereby
eliminating most wiring splices. All wires may pass through the junction connector or some of
the wires may terminate within the junction connector. The second connector is generally a

pass-through connector, designed similar to the junction connector, but without the plug option.
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The pass-through connector has cable or wire seals on each side of the connector but no plug as
in the junction connector.
[0012] Each of the connectors allows an electrical item to easily act as a functional item as
well as an electrical conduit to other electrical items. Therefore, the number of splices and
assembly time and materials required to produce the wiring assembly is reduced. These
connectors also allow the wiring assembly for most vehicles and other applications to be
broken into component parts allowing assembly of much more complex wiring assemblies with
minimal customization. Therefore an assembler may choose wiring harnesses having
standardized length and standardized number of wires to plug the standard connectors thereby
eliminating almost all of the splicing in assembling the wiring harness.
[0013] Further scope of applicability of the present invention will become apparent from
the following detailed description, claims, and drawings. However, it should be understood
that the detailed description and specific examples, while indicating preferred embodiments of
the invention, are given by way of illustration only, since various changes and modifications
within the spirit and scope of the invention will become apparent to those skilled in the art.
BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The present invention will become more fully understood from the detailed
description given here below, the appended claims, and the accompanying drawings in which:
[0015] FIG. 1 shows an exemplary perspective view of a wiring assembly for a rear
automotive vehicle light;

[0016] FIG. 1a shows a schematic view of the wiring assembly in FIG. 1;

[0017] FIG. 2 shows an exploded perspective view of a junction socket connector;
[0018] FIG. 3 shows a sectional view of a junction socket connector;

[0019] FIG. 4 shows a sectional view of a pass-through connector;

[0020] FIG. 5 shows a cut away view of a portion of a socket connector;

[0021] FIG. 6 shows an exemplary socket connector;

[0022] FIG. 7 shows a partial cut away view of a socket connector;

[0023] FIG. 8 shows a partial sectional view of a junction socket connector; and

[0024] FIG. 9 shows a wiring system having a combined pass-through and junction socket
connector.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0025] The wiring system 100 is illustrated in FIG. 1 as including connectors 2 coupled to
various wires 30. Although any type of electrical function may be performed by a connector 2,
the present invention will be described as being used in a rear lighting system of an automotive
vehicle with the connectors 2 including sockets 4 to receive light bulbs. However, the
connectors 2 may be used for other exemplary functions such as plugging in other electrical
components in a vehicle from sound system components lighting, junctions, or any other
electrical component plugged into another electrical component. Also, as one skilled in the art
will recognize, while the present invention is illustrated as receiving a traditional light bulb fit
within a socket, other types of light bulbs may be used, including LED bulbs.

[0026] The connectors 2 are illustrated in FIG. 1 as having one of three styles of
connectors. The present invention is primarily directed to the pass-through connectors 10,
junction connectors 20 that pass through wires, and wiring systems 100 including pass-through
connectors 10 and/or junction connectors 20. The other type of connector 2, as illustrated in
FIG. 1, includes a junction terminal 102 which is similar to any other existing terminal. The
junction terminal 102 is a wiring terminal that terminates the electrical function as does not
pass through the wires. In each connector 2, the wires 30 are generally sealed to the connectors
2 with cable seals 6. The cable seal 6 may be formed by any known method which may
include, for example, using epoxy or other sealants. The wiring system illustrated in FIG. 1 is
generally directed to a subset of the main wiring assembly (not illustrated) wherein the junction
socket connector 20 allows easy connection to the main wiring harness. A wiring assembly for
a vehicle may include numerous junction socket connectors 20. However, one skilled in the art
would easily recognize that the wiring assembly 100 may be formed without the junction
socket connector 20 and instead formed with the pass-through connectors 10 as well as the
terminal connector 102 or with just pass-through connectors 10.

[0027] The junction socket connector 20 generally includes a main body 26 having a plug
interface 22, a function interface 24, and a wire outlet or cable seal 6. The inner components of
the junction socket connector 20 may vary, but generally include junction terminals 21. The
junction terminals 21 have at least one end for providing an electrical connection in a plug and

are generally the male or female portions of an electrical plug, which may vary in size, shape,
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and configuration. The junction terminals 20 are generally configured to allow easy interface
with an opposing plug (not illustrated). The junction terminals 21 are illustrated in FIGS. 2 and
3 as a male pin and as further illustrated in FIG. 3, they also act as pass-through pins 16. The
junction socket 20 includes junction terminals 21 as illustrated in FIG. 2. The junction
terminals may connect to the wires 30 with the exemplary wire interface 50 illustrated in FIG.
2.

[0028] The function interface 24 may have any size, shape, or configuration, which may
depend on the desired function. In the embodiment illustrated in the figures, for a rear taillight
assembly, the function interface 24 is a cavity for receiving and retaining a socket assembly 5
for a light bulb (not illustrated). As further illustrated in FIG. 2, the socket 4 is defined by a
socket assembly 5. The socket assembly 5 may be formed in any shape or configuration to fit a
variety of bulbs, however, in FIG. 2 is illustrated as having a base portion 40 that interfaces
with the body of the connectors 2, specifically the function interface 24. The base portion 40
may hold specific bulb retainers 42 and in some embodiments specific connector elements 44.
The bulb retainers 42 may further include pass-through supports 46 which may also interface
and allow easy assembly to the connector elements 44. More specifically, as illustrated in FIG.
2, the connector elements 44 include a cavity 48 which fit around the pass-through supports 46
while interfacing with the pass-through pins 16 which, as illustrated in FIG. 2, also form the
junction terminals 21. An exemplary sample of the junction socket 20 in the assembled
position showing the interface of the pass-through pins 16 with the connector elements 44 is
further illustrated in FIG. 3. As illustrated in FIG. 3, at least one of the pass-through pins 16
acts as a function carrying pin 16' while the remaining pin identified as 16" performs only a
pass-through function and does not operate any of the functional elements of the junction
socket 20. The retainers 44 are illustrated as being both connected to a functional pin 16' and
the ground wire 38 would be connected to the bulb through the ground pin (not illustrated)
which in turn would connect (not illustrated) through the bulb retainer 42, however any method
of creating an electrical circuit including one retainer attached to a functional pin 16' and the
other attached to a ground pin could be used. The plug 22 may be formed in any desired shape
with any number of desired junction terminals 21 while the junction socket 20 may also allow
any number of pass-through pins 16 to pass through the body of the junction socket 20. The

plug 22 may also include various interlock devices such as the illustrated hook 28 in FIG. 3 to
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enhance the connection to other wiring assemblies. The plug 22 may also include seals to
prevent water and other contaminants from disrupting or interfering with the electrical
connection between the plug 22 and the main connector (not illustrated) on the other wiring
hamess. To connect the wires 30 to the pass-through pins 16 which also act as the junction
terminals 21, the wires 30 may be crimped, welded, soldered, epoxied or joined by any other
means used to join two electrically conductive items between the wires 30 and the pass-through
pins 16. Alternative embodiments for the junction connector are illustrated in FIGS. 6-8.
[0029] The socket connector 5 and more specifically the connector elements 44 which
interface both with the bulb (not shown) and the bulb retainers 42 may be made in any desired
shape. The number of functional wires used by the junction connector 20 may vary depending
on the application.

[0030] The wiring assembly 100 includes at least one pass-through connector 10.
Exemplary pass-through connectors 10 are illustrated in FIG. 1 and schematically illustrated
along with the junction connector 20 in FIG. 1A. The exemplary embodiments of the first
pass-through connector 10' and a second pass-through connector 10" are also illustrated in
FIGS. 1 and 1A.

[0031] The pass-through connectors 10 are illustrated as having two cable seal areas 6 for
receiving the wires 30 and sealing the wires to the body 14 of the pass-through connectors 10
as well as a functional interface 24. However, configurations having one or more cable seals
may be used. For example, in some embodiments it may be desirable to pass the pass-through
wires out the same side they entered, and therefore, only one cable seal area is needed. Another
example of a pass-through connector having only one-cable seal is where the pass-through
connectors is used as a end terminal on the wiring hamness, with no exiting wires, and the
cavities 9 on the cable seals 6 being epoxied to seal out water. This method allows use of
standard connectors throughout the wiring harness assembly and limits the number of elements
used in the assembly process. In other embodiments, such as in tight areas, areas where wires
need to make a sharp bend, which may detract from longevity, or where functional wires need
to be split into two directions, the connectors 10 may include two cable seals at various angles
(other than the illustrated in line cable seals 6 positioned at 180 degrees relative to each other)
or more than two cable seals 6. In these embodiments, the pass-through connector 10 includes

at least one pin 16 that passes from cable seal area 6 to the other cable seal area 6, as illustrated
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in FIG. 1, or instead back to the same cable seal to exit a different cavity 9 or may split into two
parts, such that the pin includes at least three ends, with each end going to a different cavity on
the cable seals or even each end extending to different cable seals. Such a connector 10 is
useful when wires need to go to multiple places by providing in one connector the pass-through
function, the functional electrical operation and the splicing of the wires. If the pass-through
connector 10 if formed with only one cable seal area 6 as described above, the pass-through pin
16 will typically have a U-shape or similar (not illustrated) with the wire 30 that passes through
the pass-through connector coming out the same side as it entered, but entering and exiting in
different cavities 9. The configurations of the pass-through pin 16, although not illustrated
other than as a straight pass-through pin, are limitless and can include L-shapes to allow the
wire 30 to exit from an adjacent side (not illustrated) or at any other desired angle. For
example, in some connectors, the wires may enter the back side, and then exit all four adjacent
sides, with the opposing side having the functional interface 24.

[0032] An exemplary pass-through pin 16 is illustrated in the sectional view of FIG. 4. A
receptacle terminal 12 where the wires connect through the pass-through pin 16 is also
illustrated. As with the junction connector 20, the pass-through connectors 10 include socket
assemblies 5 defining sockets 4. The socket assemblies S also include the base portion 40 and
bulb retainer 42 and connector elements 44. The connector elements 44 when assembled as
part of the socket assembly 5 may be spring loaded such that they engage the pass-through pins
16 to provide an electrical connection without solder.

[0033] The pass-through connectors 10 may be formed in a variety of configurations as
illustrated in FIG. 1 and FIG 1A schematically. The first pass-through connector 10' is
illustrated as receiving two function wires and a ground wire with only the ground wire 38
passing through the pass-through connector 10' while the other function wires 32 and 34
terminate within the pass-through connector 10'. The first pass-through connector 10' is
illustrated as a socket for a bulb having both brake light and tail light functions such that when
the lights are on for the vehicle, the tail function wire provides power to light the tail function
and when the brakes are depressed the brake wire provides power to also light up the brake
function. For example, the tail function may be provided by functional wire 34 while the brake
function may be provided by functional wire 32. If there are no additional tail or brake

functional elements located down stream from the first pass-through connector 10", these would
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terminate as illustrated as FIGS. 1 and 1A, with only the ground wire 38 passing through to the
next functional pass-through connector or terminal connector 102. If these tail or brake
functions are used by other connectors they could easily pass through the pass-through
connector 10. While the cable seal 6 is illustrated as having an empty socket, other cable seals
configured to a specific embodiment with only the set number of electrical outlets may be used,
however it is believed that providing standard connections that are the sealed with epoxy and
include no outlet wire will allow for reduced manufacturing costs.

[0034] While the pass-through connectors 10 may pass through as many wires as desired,
in some instances and to reduce the number of styles or pass-through connectors used in
assemblies, it may be desirable to pass some of the function and/or ground wires around some
of the pass-through connectors. In the exemplary wiring assembly illustrated in FIG. 1 and
schematically in FIG. 1A the second pass-through connector 10" receives functional wires 36
and 37 from the junction connector 20 which do not pass-through the first pass-through
connector 10'. However, the second pass-through connector 10" does receive the ground wire
38 from the first pass-through connector 10'. The second pass-through connector 10 " may be
used for any function, however, in the exemplary embodiment illustrated in FIG. 1 the second
pass-through connector 10" is used as a turn signal. The second pass-through connector 10"
and the functional wire 36 provide the turn signal function and, as no further turn signal
functions are needed downstream, the turn signal functional wire 36 terminates in the pass-
through connector. The second pass-through wire 37 passes through unaffected and does not
interact with the socket assembly 5 and more specifically does not provide any functions to the
second pass-through connector 10" and is electrically insulated or not in electrical contact with
any items in the second pass-through connector 10" except for that the wires connect to wires
30 on each side of the pass-through pin 16. The ground wire 38 also passes through the second
pass-through connector 10" and does interact with the socket assembly 5 to provide the ground
function for the second pass-through connector 10". The function wire 37 and ground wire 38
further continue into the terminal connector 102. Of course it should be recognized that the
wires 30 may terminate at one of the pass-through connectors 10 and no terminal connector
needs to be used. However, in the exemplary wiring assembly 100 illustrated in FIG. 1 and

schematically in FIG. 1A, a terminal connection 102 provides a side marker light function. The
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side marker light 102 receives the functional wire 37 and ground wire 38 to perform its
function.

[0035] As further illustrated in FIG. 9, a pass-through connector 10 may be combined with
a junction connector 20. By allowing the junction connector and the pass-through connector to
be combined, easy splitting of the wiring assembly may be performed thereby reducing the
number of wire splices and assembly time. Pins may be used in addition to still provide the
pass-through function to the junction connector.

[0036] The foregoing discussion discloses and describes an exemplary embodiment of the
present invention. One skilled in the art will readily recognize from such discussion, and from
the accompanying drawings and claims that various changes, modifications and variations can
be made therein without departing from the true spirit and fair scope of the invention as defined

by the following claims.
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CLAIMS
What is claimed is:

1. A connector comprising

a body defining a functional outlet and at least one cable outlet, said cable outlet
including at least three cavities;

a pin having a first end and a second end and wherein said pin extends from said first
end in a first of said at least three cavities through said body to a second of said at least three
cavities; and

a functional member located within said functional outlet and electrically

communicating with said pin.

2. The connector of claim 1 wherein said functional member is a socket for
receiving a light bulb.

3. The connector of claim 1 wherein said pin is a common ground pin.

4. The connector of claim 1 further including a second pin extending from a third

of said at least three exit cavities to said functional member.

5. The connector of claim 4 further including a fourth cavity on said cable outlet
and wherein said second pin extends from said third cavity through said body to said fourth

cavity and wherein said pin is in electrical communication with said functional member.

6. The connector of claim 5 wherein said second pin provides a functional
electrical signal and may be electric communication with said first pin which provides a

common ground.

7. The connector of claim 1 wherein said cable outlet 1s a cable seal area

configured to retain and seal said pin to a wire.

11
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8. The connector of claim 1 further including a plug outlet and wherein said pin

forms at least two junction terminals.

9. A connector comprising:

a body defining a socket and a first and second cable seal area;

a functional electrical assembly configured to fit within said socket

a first pin and second pin extending from said first cable seal area to said second cable

seal area; and

wherein said first and second pins are in electrical communication with said functional

electrical assembly.

10.  The connector of claim 9 wherein said functional electrical assembly includes a
bulb retainer and at least one retainer, said retainer being in electrical communication with at

least one of said first and second pins.

11.  The connector of claim 9 wherein said first cable seal area is opposite said

second cable seal area.

12.  The connector of claim 11 wherein said first cable seal area is adjacent said

second cable seal area.

13.  The connector of claim 9 wherein said first pin includes at least three ends, said
first end being disposed in a cavity on said first cable seal area and said second end being
disposed in a cavity on said second cable seal area and wherein said connector further includes
a third cable seal area and said third end is disposed within a cavity on said third cable seal

area.

14.  The connector of claim 9 wherein said second pin terminates within said

functional electrical assembly.

12
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15.  The connector of claim 9 wherein at least one of said first and second cable seal
areas is a plug assembly and wherein said first and second pins each include an end forming a

junction terminal situated within said plug assembly.

16. A wiring system comprising:

at least one junction connector having a body defining a plug, a socket for receiving a
functional electrical assembly and at least one cable outlet;

a plurality of pins extending from said plug to said at least one cable outlet, and wherein
at least one of said plurality of pins is in electrical communication with said functional

electrical assembly.

17.  The wiring system of claim 16 further including a pin extending from said plug
to said functional electrical assembly and wherein said pin terminates at said functional

electrical assembly.

18.  The wiring system of claim 16 further including a pass-through connector
having a plurality of cavities for receiving a plurality of wires and wherein said pass-through
connector is in electrical communication with said junction socket and wherein said pass-
through connector includes a pin extending between at least two of said plurality of cavities and
wherein at least two of said pins are in electrical communication with a functional electrical

assembly coupled to said pass-through connector.

19. A wiring system comprising:

at least one pass-through connector having a body a first cable seal area having at least
three cavities configured to receive wires and a socket for receiving a functional electrical
assembly;

a first pin extending from a first cavity selected from said at least three cavities through
said body and to a second cavity selected from said at least three cavities, and wherein said first
pin is in electrical communication with said functional electrical assembly;

a second pin extending from a third cavity selected from said at least three cavities and

to said functional electrical assembly and wherein said first pin is a ground pin and said second

13
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pin is in electrical communication with said functional electrical assembly and communicates a

functional signal.

20. The wiring system of Claim 19 further including a second pass-through
connector and wherein said second pass-through connector includes a body a cable seal area
with at least three cavities configured to receive wires and a socket for receiving a functional
electrical assembly and wherein one of said wires is in electrical communication is in electrical
communication with said first pin and in communication with a third pin which passes from a
first cavity on said second pass-through connector to a third cavity and is in electrical

communication with a functional assembly on said second pass-through connector.

14
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