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NETWORKED LED LIGHTING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of U.S. Provisional 
Patent Application No. 62/293,274, entitled “Networked 
LED Lighting Connector System” and filed Feb. 9, 2016, 
which is hereby incorporated by reference in its entirety. 

FIELD 

This invention relates to lighting and, more particularly, to 
light emitting diode (LED) illumination as well as tubular 
lighting assemblies adapted for networked lighting systems. 

BACKGROUND 

Over the years various types of illuminating assemblies 
and devices have been developed for indoor and/or outdoor 
illumination, Such as incandescent bulbs, fluorescent bulbs, 
halogen lights, and light emitting diodes. Incandescent light 
bulbs create light by conducting electricity through a thin 
filament, such as a tungsten filament, to heat the filament to 
a very high temperature so that it glows and produces visible 
light. Incandescent light bulbs emit a yellow or white color. 
They are very inefficient, as a high percentage of energy 
input is lost as heat. Fluorescent tube lamps conduct elec 
tricity through mercury vapor, which produces ultraviolet 
(UV) light. The ultraviolet light is then absorbed by a 
phosphor coating inside the lamp, causing it to glow, or 
fluoresce. The most common formats are /4 inch diameter 
(T2), 5/8 inch diameter (T5) and 1 inch diameter (T8) and 
with length ranging from about 6 inches to 8 feet. The 4 foot 
long, 1 inch diameter (T8) fluorescent lamp is one of the 
most widely deployed lamps worldwide in commercial and 
industrial settings. 

While the heat generated by fluorescent lamps is much 
less than their incandescent counterparts, energy is still lost 
in generating the UV light and converting UV light into 
visible light. If the lamp breaks, exposure to mercury can 
occur. Linear fluorescent lamps are often five to six times the 
cost of incandescent bulbs but have life spans around 10,000 
and 20,000 hours. Some fluorescent lights flicker and the 
quality of the fluorescent light tends to be a harsh white due 
to the lack of a broadband of frequencies. Most fluorescent 
lights are not compatible with dimmers. 
A typical fluorescent overheadlighting assembly provides 

overhead ceiling lighting with a ceiling fixture comprising 
an outer housing containing an electronic ballast, starter and 
wiring, and metal concave reflectors positioned above one or 
more fluorescent tube lamps to reflect emitted light down 
wardly toward the floor. The ballast associated with the 
lighting fixture converts AC line voltage to the DC power 
provided to the fluorescent tube. The ballast also reduces the 
power Supply to a Voltage level Suitable for use in a 
florescent tube. A starter circuit for providing a Voltage pulse 
is needed to cause current to conduct through the ionized gas 
in the fluorescent tube. One type of fixture is adapted to be 
integrated into a drop ceiling Support grid, and may include 
a transparent or translucent lens incorporated as a tile of a 
grid pattern drop ceiling for diffusing and/or focusing emit 
ted light. Another fixture type is configured to be mounted 
to the main structural ceiling. Low bay fixtures suspend from 
a ceiling using chains or cabling. 

Conventional fluorescent lighting fixtures also include 
mounting brackets for securing light sockets for holding and 
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2 
electrically connecting the fluorescent lamps. The fluores 
cent tube lamps typically utilize a bi-pin/2-pin means on the 
tubular body that mechanically supports the body in an 
operative state on the light sockets or lamp holders of the 
ceiling lighting fixture and effects electrical connection of 
the illumination source to a power Supply. The bi-pins are 
inserted into slots in the lamp holders and then rotated to 
secure the connection. 

Light emitting diode (LED) lighting is particularly useful. 
Light emitting diodes offer any advantages over incandes 
cent and fluorescent light sources, including: lower energy 
consumption, longer lifetime, improved robustness, Smaller 
size, faster switching, and excellent durability and reliabil 
ity. LEDs emit more light per watt than incandescent light 
bulbs. LEDs can be tiny and easily placed on printed circuit 
boards. The printed circuit board may comprise, for 
example, a conventional printed circuit board, a specialized 
printed circuit board (e.g., a flexible printed circuit board), 
single-sided, double-sided, multilayer or any other appro 
priate type of wiring board, all of which are generically 
referred to herein as a “printed circuit board” or “PCB' 
herein. LEDs activate and turn on very quickly and can be 
readily dimmed. LEDs emit a cool light with very little 
infrared light. They come in multiple colors which are 
produced without the need for filters. LEDs of different 
colors can be mixed to produce white light. The operational 
life of some white LED lamps is 100,000 hours, which is 
much longer than the average life of an incandescent bulb or 
fluorescent lamp. Another important advantage of LED 
lighting is reduced power consumption. An LED circuit will 
approach 80% efficiency, which means 80% of the electrical 
energy is converted to light energy; the remaining 20% is 
lost as heat energy. Incandescent bulbs, however, operate at 
about 20% efficiency with 80% of the electrical energy lost 
as heat. LED-based solid-state lighting (SSL) is now a 
mainstream technology, replacing incandescent, halogen, 
and compact fluorescent lights in commercial, industrial, 
and residential use. It is to be noted that “light emitting 
diode' and “LED in the context of the present invention 
also means organic light emitting diodes. 

Linear LED tube lamps are available for directly replac 
ing fluorescent lamps in an existing light fixture. The most 
common lamp formats approximate the overall appearance 
and dimensions of their fluorescent counterparts. LED tube 
lamps typically comprise an array of LEDs mounted on one 
or more circuit boards. The LED boards are mounted on an 
elongate heat sink comprising a heat conducting material 
such as aluminum. The LED circuit boards are in thermal 
contact with the heat sink, but are electrically isolated from 
the heat sink. The LED tube lamp may include internal 
driver circuitry for converting AC line current to DC current 
and reducing and controlling the Voltage applied to the 
LEDs. The internal driver circuitry can be designed specifi 
cally to meet the electrical requirements of the LED circuit 
boards, thus overcoming potential problems associated with 
using the existing local ballast originally designed for pow 
ering fluorescent lamps. In some designs, however, an 
external local ballast is used. The high power LEDs, as well 
as any internal driver, generate heat that must be dissipated 
by the heat sink. To facilitate heat dissipation to the atmo 
sphere, the heat sink is typically disposed such that its 
external surface forms a portion of the outer surface of the 
tube lighting assembly. The lighting assembly is installed 
with the heat sink facing upward toward the ceiling lighting 
fixture. The remaining circumference of the tube comprises 
































































