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ABSTRACT

A modular wiring system carries different types or classes of wiring in a single cable.
The modular wiring system includes two conduits, one inside the other. The outer conduit is a
Class I conduit and the inner conduit is a Class II conduit. The Class II wiring is carried in the
inner conduit and the Class I wiring is carried between the inner conduit and the outer conduit.
The outer conduit may be any type of material that is approved for Class I. The inner conduit
meets the same voltage rating as the outer conduit. The inner conduit may include a non-
conductive outer surface and an inner metallic sheath. The inner metallic sheath is grounded and

provides separation between the Class I and Class 1I conductors.
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CLASS I AND CLASS I MODULAR WIRING SYSTEM

FIELD OF THE INVENTION
[0001] The invention is directed to wiring systems and more particularly to a wiring system that

supports both Class I and Class Il wiring in the same cable.

BACKGROUND

[0002] Standards, such as the National Electric Code (NEC), set forth requirements and ratings
for electric circuits and wiring. These standards may be adopted by a municipality or other
authority to ensure that safe electrical practices are followed. The NEC defines the requirements
and ratings for Class I and Class II wiring, as well as separation requirements for the different
wiring classes. Class I wiring may be used to supply line voltage and Class II wiring may be
used for low voltage communication or control signals. Traditionally, when both Class I and
Class II wiring are needed, separate conduits are used for each wiring class in order to provide
the required separation. If the Class I and Class II wiring could be combined in a single conduit,
then the combined conduit would be less expensive and would require less time to install than
two separate conduits. The combined conduit would also result in a cleaner finished installation
since there would be less conduit running through the building or other installation. Thus, there

is a need for a modular wiring system that accommodates both Class I and Class II wiring.
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SUMMARY

[0003] The present invention provides a modular wiring system that carries different types or
classes of wiring in a single cable. In one aspect of the invention the modular wiring system
supports both Class [ and Class II wiring in a single cable. The cable includes two conduits, one
inside the other. The Class II wiring is carried in an inner conduit and the inner conduit is inside
the outer conduit. The Class I wiring is carried between the inner conduit and the outer conduit.
Since both the Class I wiring and the Class I wiring are carried inside the outer conduit, and the
inner conduit also complies with the Class 1 voltage and separation requirements, there is no
need to run separate conduits for each class of wiring. The outer conduit may be any type of
material that is approved for Class I, including, but not limited to, metal-clad or non-metallic.
The outer conduit may be either rigid or flexible depending upon the needs of the specific
installation. The inner conduit meets the same rating as the outer conduit, but may be made of
different material. The inner conduit may include a non-conductive outer surface and an inner
metallic sheath. The inner metallic sheath is grounded and provides separation between the Class
I'and Class II conductors and helps protect the Class II conductors from noise. While the
foregoing describes the inner conduit as containing Class II conductors, in other implementations
the inner conduit may contain Class 1 power or signaling conductors since the inner conduit
meets the requirements for a Class 1 rating. In yet another implementation the inner conduit may
contain Class I conductors and Class II conductors may be carried between the outer and inner
conduits.

[0004] Other features, advantages, and objects of the present invention will be apparent to those

skilled in the art with reference to the remaining text and drawings of this application.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 is a cross section of an exemplary modular wiring system.
[0006] FIG. 2 is a cross section of another exemplary modular wiring system.

[0007] FIG. 3 is a lateral cut away view of an exemplary modular wiring system.

DETAILED DESCRIPTION

[0008] The present invention is directed to a modular wiring system that allows a single cable to
carry different types or classes of wiring. In one aspect of the invention the modular wiring
system supports both Class [ and Class II wiring in a single cable. The modular wiring system
includes an outer conduit and an inner conduit. The Class I conductors are located between the
outer conduit and the inner conduit. The Class II conductors are located inside the inner conduit.
The inner conduit is rated for Class I and has a non-conductive outer surface. The inner conduit
includes an inner metallic sheath inside the outer surface. The metallic inner sheath provides

separation between the Class I and Class II conductors and helps with noise suppression.

Exemplary Modular Wiring System

[0009] FIGs. 1 and 2 show two examples of modular wiring systems that include both Class I
and Class II wiring in a single cable. FIG. 1 shows a modular wiring system 100 having an
outer conduit 102 and an inner conduit 110. The outer conduit meets the Class I voltage rating,
which is currently 600V. The outer conduit may be rigid or flexible and may be either metal-
clad or non-metallic. In the example illustrated by FIG. 1, there are three conductors 104, 106,
108 between the outer conduit and the inner conduit. In one implementation, two of the

conductors 104, 106 carry line voltage (i.e., hot and neutral) and the third conductor 108 is a
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grounding conductor, such as a solid bare ground wire. The inner conduit 110 includes an outer
sheath 110 made out of non-conductive material, such as polyvinyl chloride (PVC) and a
metallic inner sheath 118. The outer sheath of the inner conduit is rated for 600V to meet the
Class I voltage requirements. FIG. 1 shows three conductors 112, 114, 116 inside the inner
conduit. In one implementation, two of the conductors 112, 114 form a Class II twisted pair and
the third conductor 116 is a drain wire. The drain wire may be grounded at one end of the cable.
The metallic inner sheath 118 surrounds the drain wire 116 and the other conductors 112, 114
and is grounded at various points along the length of the cable when it contacts the drain wire.
[0010] FIG. 2 shows another modular wiring system 200 having an outer conduit 202 and an
inner conduit 220. The outer conduit may be rigid or flexible and may be either metal-clad or
non-metallic. In the example illustrated by FIG. 2, there are five Class I conductors 204, 206,
208, 210, 212 between the outer conduit and the inner conduit. In one implementation, four of
the conductors 204, 206, 208, 210 are power or other high voltage conductors and the fifth
conductor 212 is a grounding conductor. The inner conduit 220 includes an outer sheath made
out of non-conductive material, such as polyviny! chloride (PVC) that meets the Class I voltage
requirements (e.g., 600V) and a metallic inner sheath 222. FIG. 2 shows three Class 11
conductors 224, 226, 228 inside the inner conduit 220. In one implementation, two of the
conductors 224, 226 carry communication or control signals and the third conductor 228 is a
drain wire. Similar to FIG. 1, the drain wire may be grounded at one end of the cable. The
metallic inner sheath 122 surrounds the drain wire 228 and the other conductors 224, 226 and is

grounded at various points along the length of the cable when it contacts the drain wire.
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[0011] Although FIGs. | and 2 show a certain number of conductors between the outer conduit
and the inner conduit and a certain number of conductors inside the inner conduit, other
implementations may use different numbers of conductors in either location.

[0012] Typically, the conductors between the outer conduit and the inner conduit have a larger
cross-section than the conductors within the inner conduit. In one implementation, the power or
signal carrying conductors between the outer conduit and the inner conduit are 12 AWG
conductors and the signal carrying conductors within the inner conduit are 18 AWG conductors.
Other implementations may use other sizes of conductors, or contain the larger conductors within
the inner conduit and the smaller conductors between the inner and outer conduits. For example,
the Class I conductors may be within the inner conduit and the Class 11 conductors may be
between the inner conduit and the outer conduit. Since the inner conduit meets Class 1 ratings,
the conductors within the inner conduit may be Class I conductors. Other configurations are also
possible, including configurations where the conductors within the inner conduit include a non-
twisted pair, a fiber optic conductor, a Class I conductor, or other types of conductors.

[0013] FIG. 3 presents another view of a modular wiring system 300. The modular wiring
system includes an outer conduit 302 and an inner conduit 310. The outer conduit shown in FIG.
3 is a flexible metal-clad conduit. FIG. 3 shows three conductors 304, 306, 308 between the
outer conduit 302 and the inner conduit 310. In one implementation, two of the conductors 306,
308 are power or other high voltage conductors and the third conductor 304 is a grounding
conductor. The inner conduit 310 includes an outer sheath 310 made out of a non-conductive
material and a metallic inner sheath 312. FIG. 3 shows three conductors 314, 316, 318 inside the
inner conduit 310. In one implementation, two of the conductors 316, 318 carry communication

or control signals and the third conductor 314 is a drain wire. Although FIG. 3 shows that the
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metallic inner sheath is wrapped around the conductors within the inner conduit, other types of
metallic sheaths may be used in other implementations.

[0014] Since the metallic inner sheath is grounded at various points along the length of the cable
when it contacts the drain wire, it provides a grounded metallic barrier between the Class I and
Class II conductors. It also provides noise protection for the communication or control signals

carried by the conductors within the inner conduit.

Exemplary Installation of a Modular Wiring System

[0015] In one implementation, the modular wiring system is used to connect light fixtures. The
conductors between the outer conduit and the inner conduit provide power to the light fixtures
and the conductors within the inner conduit provide communication or control signals to the light
fixtures. A first cable may connect a dimmer to a first light fixture so that the Class I conductors
carry power to the first light fixture and the Class Il conductors carry communication or control
signals. If the first cable includes the conductors illustrated in FIG. 3, then the grounding
conductor between the outer conduit and the inner conduit is grounded at each end of the cable
and the drain wire is grounded at one end of the cable. A second cable that is similar to the first
cable may connect the first light fixture to a second light fixture so that the Class I conductors
carry power to the second light fixture and the Class II conductors carry communication or
control signals to the second light fixture. The grounding of the second cable is similar to the
grounding of the first cable. Similar connections may be made with additional cables to connect
the remaining light fixtures connected to the dimmer. The communication or control signals
may carry 0-10V dimming control signals from the dimmer to the ballasts or drivers within each

fixture.



CA 02845603 2014-03-12

[0016] The foregoing is provided for purposes of illustrating, explaining, and describing
embodiments of the present invention. Further modifications and adaptations to these
embodiments will be apparent to those skilled in the art and may be made without departing from
the scope or spirit of the invention. Different arrangements of the components depicted in the
drawings or described above, as well as components and steps not shown or described are
possible. Similarly, some features and subcombinations are useful and may be employed
without reference to other features and subcombinations. Embodiments of the invention have
been described for illustrative and not restrictive purposes, and alternative embodiments will
become apparent to readers of this patent. For example, although some of the examples describe
cables with a certain number, type, and size of conductors or conductors used for certain
functions, different numbers, types, and sizes of conductors and different functions are also
included. Accordingly, the present invention is not limited to the embodiments described above
or depicted in the drawings, and various embodiments and modifications can be made without

departing from the scope of the invention.
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What is claimed is:

1. A cable comprising;:

an outer conduit, wherein the outer conduit has a voltage rating of approximately 600
volts;

an inner conduit located inside the outer conduit, wherein the inner conduit comprises
a non-conductive outer surface and an inner metallic sheath, and wherein the inner conduit
has a voltage rating of approximately 600 volts;

a plurality of conductors located between the inner conduit and the outer conduit,
wherein one of the plurality of conductors located between the inner conduit and the outer
conduit is a grounding wire;

a plurality of conductors located within the inner conduit, wherein one of the plurality
of conductors located within the inner conduit is a drain wire;

wherein at least one of the plurality of conductors located between the inner conduit

and the outer conduit has a diameter of approximately 12 American Wire Gauge (AWG).

2. The cable of claim 1, wherein another one of the plurality of conductors located

within the inner conduit is a low-voltage conductor.

3. The cable of claim 1, wherein another one of the plurality of conductors located

within the inner conduit has a diameter of approximately 18 AWG.
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4. The cable of claim 1, wherein the plurality of conductors located within the inner

conduit includes a twisted pair.

5. The cable of claim 1, wherein the plurality of conductors located within the inner

conduit includes a non-twisted pair.

6. The cable of claim 1, wherein the plurality of conductors located within the inner

conduit includes at least one fiber optic conductor.

7. The cable of claim 1, wherein the drain wire is grounded at one end of the cable and

the grounding wire is grounded at both ends of the cable.

8. The cable of claim 1, wherein the outer conduit is a flexible metal-clad conduit.

9. The cable of claim 1, wherein another one of the plurality of conductors located

between the inner conduit and the outer conduit is a high-voltage conductor.

10.  The cable of claim 1, wherein the non-conductive outer surface comprises a polyvinyl

chloride (PVC) material that has a voltage rating of approximately 600 volts.
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11.  The cable of claim 1, wherein a cross-sectional area of each of the plurality of
conductors located between the inner conduit and the outer conduit is larger than a cross-

sectional area of each of the plurality of conductors located within the inner conduit.
12. The cable of claim 1, wherein the inner conduit is flexible.

13. A cable comprising:

an outer conduit, wherein the outer conduit has a voltage rating of approximately 600
volts;

an inner conduit located inside the outer conduit;

a plurality of conductors located between the inner conduit and the outer conduit,
wherein the plurality of conductors carry line voltage; and

a plurality of conductors located within the inﬁer conduit, wherein the plurality of
conductors located within the inner conduit carry control signals,

wherein at least one of the plurality of conductors located between the inner conduit
and the outer conduit has a diameter of approximately 12 American Wire Gauge (AWG);

wherein the inner conduit comprises a non-conductive outer surface and an inner
metallic sheath which separate the plurality of conductors located within the inner conduit
from the plurality of conductors located between the inner conduit and the outer conduit, and

wherein the inner conduit has a voltage rating of approximately 600 volts.

14.  The cable of claim 13, wherein the plurality of conductors located within the inner

conduit includes a twisted pair and a drain wire.

10
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15.  The cable of claim 13, wherein the plurality of conductors located within the inner

conduit includes a non-twisted pair and a drain wire. .

16.  The cable of claim 13, wherein the plurality of conductors located within the inner

conduit includes at least one fiber optic conductor.

17.  The cable of claim 13, wherein the plurality of conductors located within the inner
conduit includes a drain wire and wherein the inner metallic sheath of the inner conduit

contacts the drain wire at a plurality of points along a length of the cable.

18.  The cable of claim 17, wherein the drain wire is grounded at one end of the cable and

the grounding wire is grounded at both ends of the cable.

19.  The cable of claim 13, wherein the outer conduit is a flexible metal-clad conduit.

20.  The cable of claim 13, wherein the outer surface of the inner conduit comprises a

polyvinyl chloride (PVC) material that has a voltage rating of approximately 600 volts.

21.  The cable of claim 13, wherein the inner conduit is flexible.

11
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22.  The cable of claim 13, wherein the inner conduit is configured to carry the plurality of
conductors, each conductor having a diameter of either approximately 12 AWG or

approximately 18 AWG.

23. A method for connecting one end point with another endpoint using a modular wiring
system, wherein the modular wiring system carries a plurality of conductors, each conductor
having a diameter of between approximately 12 AWG and approximately 18 AWG, the

method comprising:

connecting a plurality of low voltage cénductors to each endpoint, wherein the
low voltage conductors are located within an inner conduit, wherein at least one of the
plurality of low voltage conductors has a diameter of approximately 18 AWG, and wherein
the inner conduit comprises a non-conductive outer surface, an inner metallic sheath, and has
a voltage rating of approximately 600 volts;

connecting a drain wire to each endpoint, wherein the drain wire is located
within the inner conduit;

connecting a plurality of line voltage conductors to each endpoint, wherein the
line voltage conductors are located between an outer conduit and the inner conduit, and
wherein at least one of the plurality of line voltage conductors has a diameter of
approximately 12 AWG; and

connecting a grounding wire to each endpoint, wherein the grounding wire is

located between the outer conduit and the inner conduit.

12
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24.  The method of claim 23, wherein connecting a plurality of low voltage conductors to
each endpoint comprises:
connecting one end of the low voltage conductors to a dimmer and connecting

another end of the low voltage conductors to a light fixture.

25.  The method of claim 23, wherein connecting a plurality of line voltage conductors to
each endpoint comprises:
connecting one end of the line voltage conductors to a switch and connecting

another end of the line voltage conductors to a light fixture.

26.  The method of claim 23, wherein connecting a drain wire to each endpoint, further

comprises grounding the drain wire at one of the endpoints.

13
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