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SYSTEM FOR MONITORING AND TESTING OF LIGHT SOURCES
Background of the Invention

Field of the Invention

The present invention relates to a system for monitoring light sources. More
particularly, the present invention relates to a system for sensing the condition and efficiency
of various light sources, or luminaires, and reporting this information to a monitoring station.
Description of the Related Art

There are a wide variety of lighting sources or luminaires that are critical to the
operation of their associated infrastructure. For example, the proper functioning of traffic
lights 1s absolutely essential to the safety and management of countless people each day.
Likewise, street lights and other overhead outdoor luminaires allow for safe and convenient

travel during night time conditions. While the reasons for maintaining proper lighting

‘conditions in various indoor and outdoor facilities 1s important for certain obvious reasons,

the nature of those facilities sometimes makes proper maintenance an even more critical
aspect. For example, various banks provide ATM machines 1n a plurality of different types
of locations. Since these machines will function to draw traffic dealing in cash transactions,
it is desirable to maintain these machines in a safe qand well-lit condition. That is, if the
lighting should fail in such an area, people obtaining césﬁ from ATMs may be at a higher risk
for crime and possibly personal attack.

Thus, there exists a distinction between lighting provided for convenience and
lighting provided for safety and necessity. In those systems where lighting becomes more
critical, the proper functioning of the luminaire takes on more importance and significance.
Thus, there exists a need to provide a sysiem that monitors the performance of these critical
luminaire systems and provides a way to indicate potential problems to managing authorities.

In other situations, it is beneficial to monitor lighting performance where lighting is
being provided for convenience. For example, in a large office building, it is a continual
challenge to keep all luminaires operational. A system that could monitor the performance of
these light fixtures would be very helpful in maintaining adequate light for occupants.

Summary of the Invention

The present invention provides a system for monitoring the performance of any
luminaire and reporting problems or failures to a managing authority so that the proper
corrective action can be implemented. For each lighting element or luminaire a sensor or

sensors are provided that monitors the operational characteristics (e.g. both the electrical
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input and the output) of the luminaire. The sensors are capable of monitoring both voltage
across the fixture and current travelling therethrough. Further, the sensors can monitor the
relative voltage and current levels at both the input and output. In this manner a wide variety
of problems can be detected. For example, a failure to detect current or voltage on the output
side would indicate a broken or damaged bulb and/or a filament. Detecting unusual current
readings could also indicate that the light, while functional, 1s not necessarily providing a
sufficient degree of 1llumination. By also monitoring the current input into the luminaire,
along with the voltage drop across the luminaire, the efficiency of that luminaire can be
monitored. Variations in the determined efficiency can indicate that a failure 1s imminent,
allowing for the replacement of the luminaire prior to an actual failure. In addition, the
sensor 18 able to verify that power i1s being properly delivered to the input of the luminaire.
Thus, if a failure should occur, maintenance personnel can immediately be notified of what
the actual problem is rather than having to further test the system upon arrival.

For each luminaire, a separate sensor or sensing system is provided. Therefore, the
number of luminaires and sensors einployed will be dependent upon the particular
application. For example, in a given ATM location, a single overhead light may be all that is
required to provide sufficient illumination, hence, only one sensor is required. In most
common traffic lights, three separate luminaires are provided for each direction of
observation and each luminaire may include multiple bulbs. Thus, a separate sensing unit is
provided for each bulb of each luminaire. As should be readily apparent, the number of
luminaires and sensing units employed in a given system can vary dramatically. Likewise,
the system used to monitor the various sensing units can vary from simple to complex.

In one embodiment of the present invention a control system is provided that is
electrically coupled to each of the sensing units being utilized. The control serves to operate
the sensing unit and to gather information collected by the various sensors. In addition, it
may be more practical to periodically sense any given luminaire rather than taking continuous
measurements. If this is the case, a control unit will then individually poll the various sensors
at the allotted time to take the appropriate measurements. Depending upon the application
being used, the control unit can be programmed to cause various remedial actions to occur if
the sensors determine a problem. For example, in the context of an automatic teller machine,
if 1t 1s determined that insufficient illumination is provided to create a safe atmosphere, the

control may cause the ATM to become disabled, thus preventing its subsequent use until the

luminaire 1s repaired.
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When a problem i1s detected, the control system 1n the present invention is caused to
alert the appropriate personnel to the problem. In its simplest form, the control unit can
simply be hard wired to a control panel within a maintenance room of a building. For various
remote systems including traffic lights, street lights and diversely located ATMs, such a hard
wiring scenario is not practical. In those cases, a confrol system 1s provided with a
transmitter that sends the data to a receiver connected to a remote piece of monitoring
equipment. The monitoring equipment can receive such signals from a large number of
controlling units and hence monitor an even larger number of sensors. Thus, the single piece
of monitoring equipment can effectively monitor the operative status of a large number of
traffic lights over a large land area and when problems develop, 1nitiate appropriate remedial
action. :

As yet another aspect of the present invention, the monitoring equipment may be
connected to via a remote terminal by accessing a computer network such as the Internet. For
example, a store owner using such sensors and a control unit to monitor the luminaires of a
security system in a store during off-business hours, could simply access the Internet and
obtain instantaneous results from the control unit relating to the operative status of the
illumination system.

Once the system 1s implemented to effectively monitor the various luminaires, other
equipment could similarly be monitored. For example, by providing appropriate sensing
units in a computer system, signals could be produced indicating whether sufficient power 1s
being supplied. By having this equipment attached to the monitoring network, appropriate
use signals could be remotely or locally provided to initiate remedial action when necessary.
For example, should main power be interrupted an appropriate signal could be provided to a
system administrator’s‘ pager indicating that some attention is necessary. Many other
examples exist where the monitoring of power supplies and electrical characteristics can
provide useful information to various operators or service personnel.

It 1s an object of the present invention to provide a sensor for a luminaire to determine
its operative status.

It is a further object of the present invention to provide a sensing unit connected to
both the mput and the output of a luminaire.

It 1s still yet another object of the present invention to provide the sensing unit
coupled to a luminaire that measures both current and voltage at both and input and an

output.
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It 1s yet still another object of the present invention to provide a control unit coupled
to one or more sensing units to control the sensing units and gather data.
It 1s still yet a further object of the present invention to couple a transmitter to the

control unit so that the control unit can provide data to a remote location.

Brief Description of the Drawings

Figure 1 1s a block diagram schematically illustrating the monitoring and sensing
system of the present invention.

Figure 2 1s a schematic illustration of the monitoring and testing system of the present
mvention as used with three different types of luminaires.

Figure 3 1s a schematic illustration of a sensor of the present invention connected to a
florescent lamp.

Detailed Description of the Preferred Embodiment

Referring to Figure 1, a light monitoring system 1s illustrated and 1s generally referred
to as 10. Light monitoring system 10 1s associated with one or more luminaires 15, 20, 25.
Such luminaires 15, 20, 25 represent any lighting element that would benefit from being
monitored. For example, such lighting elements could be within traffic lights, street lights,
ATM illumination systems or other security systems. Of course, there are any number of
reasons to monitor a plethora of different lighting systems that the present invention 1is
applicable to. |

As 1llustrated, each luminaire 15, 20, 25 has an mput 30 and output 35. Input 30 1s
coupled to an appropriate power source 40 while output 35 is coupled to ground. In most
cases, power source 40 will simply be line voltage. However, the present invention also
relates to systems using battery power. Thus, input 30 and output 35 simply represent the
power supply to luminaires 15, 20, 25 but can also represent the control line for actuating and
controlling those same luminaires.

For each luminaire 15, 20, 25 an independent sensing unit 45, 50, 55 is respectively
coupled thereto. As illustrated, each sensing unit 45, 50, 55 is coupled to both the input 30
and output 35 of each luminaire 15, 20, 25. Of course, while three sensing units and three
luminaires have been illustrated, any number can actually be employed depending upon the
system in use. Furthermore, while 1t 1s preferable to have an indep endent sensing unit
coupled to each luminaire, it is possible to have a single sensing unit coupled to a plurality of
luminaires wherein that particular sensing unit simply cycles through its various inputs in the

different luminaires.
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Each sensing umt 45, 50, 55 1s capable of measuring both current and voltage at both
mput 30 and output 35. This allows sensing units 45, 50, 55 to determine whether each of
luminaires 15, 20 and 25 .are operating properly and if not operating properly, to accurately
determine what the particular problem is. For example, if no current is received at output 35
at a time when 1t should be, and pfoper power levels are detected at input 30, then the
appropriate sensor 45, 50, 55 determines that power is not flowing through the particular
luminaire 15, 20, 25. The most common cause for such a problem would be a broken
filament or an otherwise inoperative bulb. A more extreme cause would be actual physical
damage to the luminaire itself, such as a cut or severed wire. If the appropriate levels of
current or voltage are not detected at mnput 30, then sensing unit 45, 50, 55 determines that the
problem lies with the power source 40. Finally, if voltage or current levels are detected at
output 35 that are lower than they should be, then sensing unit 45, 50, 55 determines that
there is a problem with luminaire 15, 20, 25 that may require maintenance in the future. For
example, as the efficiency of any given luminaire 15, 20, 25 decreases it may be indicative of
an 1mminent failure. It 1s possible for sensing unit 45, 50, 55 to determine the operative
illumination of luminaires 15, 20, 25 to determine whether the problem needs immediate
attention or can be delayed for some time.

Operatively coupled to each sensing unit 45, 50, 55 i1s a control unit 60. While one
control unit 60 1s illustrated for three sensing units 45, 50, 55 it 1s to be understood that the
particular number and arrangement of control units 60 is variable. For example, each sensing
unit 45, 50, 55 could be incorporated with its own control unit. Control unit 60 acts to cause
sensing units 45, 50, 55 to take measurements at the appropriate times. For example, sensing
units 45, 50, 55 could take continuous measurements from each luminaire 15, 20, 25 or could
take such measurements at any predetermined interval. Furthermore, control unit 60 could
cause sensing unit 45, 50, 55 to take measurements at different intervals if any type of
problem is detected with one or more of the luminaires 15, 20, 25. For example, if it is
determined that light fixture 15 is operating less efficiently than 1t should, sensing unit 45
may be caused to take more frequent measurements because it 1s assumed that some type of
failure is imminent.

Control unit 60 can be coupled to an associated system 80. Associated system 80 is
generally representative of the system relying on luminaire 15, 20, 25. For example, in the
context of a traffic light, associated system 80 would include the traffic signal and its control

system. In the context of an ATM, associated system 80 would be the control system
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controlling the ATM and/or any locking mechanisms surrounding it. ’Thus, the various
luminaires can be integral with or separate from associated system 80. Control unit 60 can be
programmed to take remedial action through associated system 80 if a significant problem is
determined in any luminaire 15, 20, 25. For example, assuming use with an ATM machine,
if 1t 1s determined that insufficient illumination 1s provided, control unit 60 may cause the
ATM to become moperative and where appropriate, access to that ATM machine may be
prevented. This occurs when control unit 60 sends an appropriate instruction to associated
system 80.

Control unit 60 1s operatively coupled to monitoring equipment 75. Monitoring
equipment 75 1s used to alert the appropriate maintenance personnel to the status of, and
indicate any failures of luminaires 15, 20, 25. In the simplest form, control unit 60 may
simply be hard wired to monitoring equipment 75. In many cases however this simply will
not be practical, such as when light monitoring system 10 is used to monitor traffic lights,
street lights or 1llumination systems in remote ATM units. In such cases, control unit 60 is
provided with transmitter 65 which is capable of transmitting data to receiver 70 that is
operatively coupled to monitoring equipment 75. Monitoring equipment 75 can in this
manner monttor the receipt of data from a plurality of control units 60. When appropriate or
desired, transmitter 65 and receiver 70 can be fabricated as transceivers so that monitoring
equipment 75 can send signals to control unit 60 to further test the luminaire 15, 20, 25 or to
control the above-noted associated systems.

Monitoring equipment 75 can be configured so as to allow remote access via a
computer network, such as the Internet. In such a case, an operator can utilize a computer to
access monitoring equipment 75 to determine the status of various luminaire 15, 20, 25. This
allows for convenient and remote access to light monitoring system 10 without requiring a
dedicated piece of equipment. In such a context, monitoring equipment 75 can actually be
physically incorporated with control unit 60. Thus, a relatively small piece of equipment can
be coupled to iﬁportant luminaire and provide data to a remote observer.

As an illustrative example, assume the element within luminaire 15 breaks due to
continued use over time. Power source 40 continues to deliver appropriate levels of current
and voltage to luminaire 20 and 25. These power levels are also measurable at input 30 by
sensing unit 45. However, sensing unit 45 will not detect any current or voltage levels at
output 35. Thus, sensing unit 45 provides these measurements to control unit 60. Control

unit 60 then determines that the lighting element within light fixture 15 has become
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inoperative. In this example, luminaires 15, 20, 25 represent a typical traffic signal. When
control unit 60 determines that luminaire 15 has become inoperative (and assuming no back
up exists) control unit 60 may initiate appropriate remedial action through associated system
80. For example, with one luminaire 15 not functioning, it may be appropriate to cause a
traffic signal to flash red. While possibly an inconvenience to passing motorists, it provides
the safest condition until the traffic signal can be repaired. As this occurs, control unit 60
sends data indicating luminaire 15 1s inoperative to monitoring equipment 75. Once so
received, the appropriate maintenance personnel can determine that repair is required and
dispatch the appropriate personnel to the traffic signal to repair ‘luminaire 15. Once so
repaired, sensing unit 45 1s able to verify that luminaire 15 is functioning properly. Thus,
control unit 60 can automatically revert the ftraffic signal back to its normal status.

Alternatively, rather than programming control unit 60 to so control the traffic signal, such

~decisions can be made by observing personnel and passed to control unit 60 from monitoring

equipment 735.

In addition to the monitoring of luminaires, the present system can be easily
configured to monitor electrical characteristics of other components. For example, the power
conditions of a computer system could easily be monitored. By providing a sensing unit
which measures both relative voltage levels and electrical current, the functional
characteristics of the computer system can be monitored. This type of sensing system can
easily be connected to the control unit 60 and all other associated equipment. In this way,
useful information regarding all types of electrically powered equipment can be utilized.

Referring to Figure 2, a monitored system 100 1s illustrated to show how the present
monitoring and sensing system might interact with three different types of luminaires. As
before, a power source 40 feeds current into the system. Control unit 60 is provided and may
have a separate power line 140 for its own power supply. A florescent luminaire 105 is

provided as a light source. Florescent luminaire includes a plurality of florescent lamps 120

that are operatively coupled to lamp ballast 122 in the known way. Sensor 45 is provided and

is disposed between power source 40 and the various florescent lamps 120. Coupled to each
florescent lamp 120 is a photo sensor 125 that is connected to sensor 45.

An incandescent luminaire 110 is provided. Sensor 50 is disposed between power
source 40 and incandescent luminaire 110 as illustrated. In addition, photosensor 130 is
provided adjacent to mcandescent luminaire 110 and operatively coupled to sensor 50. As

power 1s delivered from power source 40, sensor 50 can determine whether the desired levels
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of voltage and current are being provided. Sensor 50 is also coupled to the input and the
output of the incandescent luminaire 110. Thus, current and voltage levels delivered through
incandescent luminaire 110 are detected by sensor 50. As previously explained, any
deviations from a preestablished norm will cause the sensor to report the appropriate
problem. Photosensor 130 is located in close proximity to incandescent luminaire 110. In its
stmplest form, photosensor 130 can detect whether any light is being emitted from
incandescent luminaire 110. This information is gathered by sensor 50 and reported to
control umit 60. Photosensor 130 is also capable of detecting the level of illumination
generated by mcandescent luminaire 110. Thus, not only is it possible to detect an absolute
failure, 1t 1s possible to determine if incandescent luminaire 110 is performing below a
desired level. This will allow incandescent luminaire 110 to be replaced before it becomes
critical.

LED luminaire 150 1s also provided and includes sensor 55 interposed between power
source 40 and each of the individual LEDs. Sensor 55 monitors the current and voltage
levels being delivered to and passing through each of the various LEDs. To simplify the
system, sensor .55 can simply detect the current and voltage levels being delivered to and
passing through the entire set of LEDs rather than imdividually monitoring each LED. That
is, with a large number of individual lights, it may simply be easier to monitor sets of those
lights rather than each individual element.

The data gathered by each of sensors 45, 50 and 55 1s delivered to control unit 60
either by a hard line connection or by receiving transmitted data. Telephone line 135 is
coupled to control unit 60 so that remote monitoring and control can be established. A
supplemental sensor S1 1s provided in line with power source 40 to determine power levels
being delivered to the system as a whole. As previously explained, control unit 60 can be
coupled to an associated system 80 (as illustrated in Figure 1). Thus, in addition to simply
monitoring the status of the various luminaires, control unit 60 can cause various events to
occur when errors are detected.

Figure 3 1s an illustration of one florescent lamp 120 from florescent luminaire 105.
Sensor 45 is provided with a power source connection 150 which delivers power from power
source 40. Connections are then made to the various terminals of florescent lamp 120 as well
as ballast 122 so that current is appropriately provided while 1nitially illuminating florescent
lamp 120 and maintaining that illumination. As previously explained, sensor 45 monitors the

current and voltage levels being delivered to ballast 122 and florescent lamp 120 as well as
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monitoring what 1s passing through ballast 122 and florescent lamp 120. In addition, a
photosensor 125 1s attached to a portion of each florescent lamp 120 to actually detect
whether florescent lamp 120 1s illuminated and, if desired, at what level of illumination
florescent level 120 1s providing. This mformation 1s again passed to sensor 45 and
ultimately to control unit 60.

Those skilled in the art will further appreciate that the present invention may be
embodied 1n other specific forms without departing from the spirit or central attributes
thereof. In that the foregoing description of the present invention discloses only exemplary
embodiments thereof, it 1s to be understood that other variations are contemplated as being
within the scope of the present mnvention. Accordingly, the present invention is not limited in
the particular embodiments which have been described in detail therein. Rather, reference
should be made to the appended claims as indicative of the scope and content of the present

mvention.
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CLAIMS

. A monitoring system for a luminaire, comprising:

a sensing unit attached to the luminaire so that the sensing unit can measure the
clectrical operating characteristics of the luminaire, wherein the electrical
operating characteristics include the current and voltage at each of the input
and the output of the luminaire;

a control unit operatively coupled to the sensing unit to receive measurements from
the sensing unit, wherein the control unit changes a frequency at which the
sensing unit measures the electrical operating characteristics of the
luminaire 1f a problem is detected with the luminaire;

a monitor operatively coupled to the control unit to display an indication of the

operative status of the luminaire.

2. The monitoring system of claim 1, further comprising:
a transmitter coupled to the control unit for transmitting data indicative of a
functional status of the luminaire;

a receiver coupled to the monitor for receiving the data transmitted from the
control unit through the transmitter so that the monitor can display the

indication of the operative status of the luminaire.

3. The monitoring system of claim 1 wherein the monitor is operatively coupled to

the Internet so that remote access is provided to the monitor.

4. The monitoring system of claim 1 wherein the control unit acts to control an
associated system, that i1s associated with the luminaire, when the control unit determines
that the luminaire 1s inoperative and a backup means is not available.

5. The monitoring system of claim 4 wherein the associated system is a traffic signal.

6. The monitoring system of claim 4 wherein the associated system is a street light.
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7. The monitoring system of claim 4 wherein the associated system 1s an automatic
teller machine.
8. A luminaire monitoring system, comprising:

a current sensor operatively coupled to a luminaire for detecting electrical current
flowing through the luminaire and producing a current signal indicative of
any detected electrical current;

a voltage sensor operatively coupled to the luminaire for detecting the presence of
an electrical voltage at a predetermined location of the luminaire and
producing a voltage signal indicative of any detected electrical voltage;

a controller attached to the voltage sensor and the current sensor so as to receive
the current signal and the voltage signal, and determine the operational
status of the luminaire and produce a control signal indicative of the
operational status, wherein the controller changes a frequency at which the
sensor measureses the electrical operating characteristics 1f a problem 1s

detected with the luminaire; and
monitoring equipment coupled to the controller for receiving control signal and

providing an indication of any unexpected operational status.

9. The monitoring system of claim 8 wherein the unexpected operational status 1s a

power failure.

10.  The monitoring system of claim & wherein the unexpected operational status 1s a

luminaire filament failure.

11.  The monitoring system of claim 8 wherein the current sensor is capable of

measuring the current at the input and the output of the luminaire.

12. The monitoring system of claim 8 wherein the predetermined location is at the

input of the luminaire.

13.  The monitoring system of claim 12 wherein the voltage sensor 1s further capable of

monitoring the voltage at the output of the luminaire.
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14.  The monitoring system of claim 8 wherein the monitoring equipment 1s coupled to
the controller via a transmitter operatively connected to the controller and a receiver

operatively connected to the monitoring equipment.

15.  The monitoring system of claim 8 wherein the monitoring equipment provides a
display capable of communicating to maintenance personnel the existence of problems

with the luminaire.

16.  The monitoring system of claim 8 wherein the monitoring equipment and the
controller are operatively connected to one another via a first transceiver attached to the

monitoring equipment and a second transceiver attached to the controller.

17.  The monitoring system of claim 8 wherein the monitoring equipment and the

controller are directly connected via a communication bus.

18.  The monitoring device of claim 8 wherein the control signal 1s also provided to a

related system, the related system including the luminaire.

19.  The monitoring device of claim 18 wherein the control signal includes information

to alter the operation of the related system.

20. A monitoring system for momtoring the operational condition of a luminaire, the
system comprising:
sensing means operatively coupled to the luminaire for determining the electrical
operating characteristics of the luminaire including current flow and
voltage levels at predetermined locations of the luminaire;
control means attached to the sensing means for requesting information regarding
the electrical operating characteristics of the luminaire and receiving
signals from the sensing means indicative of the sensed operational
characteristics, said control means for further determining operating status
of the luminaire based on the electrical operational characteristic, wherein

the frequency at which the sensing means measures the electric operating
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characteristics of the luminaire i1s increased when the control means

determines that the luminaire is operating at less than predetermined
efficiency;
monitoring means coupled to the control means for communicating the operating

status of the luminaire.

21.  The system of claim 20 wherein the sensing means includes a current sensor for

monitoring the current flow into an input of the luminaire.

22.  The system of claim 20 wherein the sensing means includes a voltage sensor for

determining the voltage level at an input to the luminaire.

23.  The system of claim 20 wherein the predetermined locations are at the iput of the

luminaire and the output of the luminaire.

24.  The system of claim 20 wherein the monttoring means 1s coupled to the control
means via a transmaitter operatively connected to the control means and a receiver

operatively connected to the monitoring means.

25.  The system of claim 20 wherein the monitoring means and the control means are
operatively connected to one another via a first transceiver attached to the monitoring

equipment and a second transceiver attached to the controller.

26.  The system of claim 20 wherein the monitoring device provides a display capable

of communicating to maintenance personnel the existence of problems with the luminaire.

27.  The system of claim 20 wherein the monitoring means is a display for providing a

visual indication regarding the operational status of the luminatre.

28.  The system of claim 20 wherein the monitoring means 1s a master controller
coupled to a related device for providing control signals which will effect the operation of

the related device based on the condition of the luminaire.
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29.  The system of claim 28 wherein the related device is an automated teller machine.

30.  The system of claim 28 wherein the luminaire i1s one component of a traffic light
and the related device is a traffic light controlling system for controlling the operation of

the traffic light.

31.  The system of claim 30 wherein the monitoring means will alter the operation of
the traffic light controlling system if the control unit indicates a failure with one of the

traffic lights.

32.  The system of claim 31 wherein the altered operation of the traffic light control

will cause selected operational traffic lights to flash.

33,  The system of claim 29 wherein the monitoring means will deactivate the
automated teller machine when one of the plurality of luminaires are found to be

inoperative.

34. A monitoring system for momtoring the operation of a plurality of luminaires,
comprising:

a plurality of sensing units, each sensing unit coupled to a luminaire and
comprising:

a current sensor for sensing the current at an input to the luminaire and at an
output to the luminaire, the current sensor for further producing a current
signal indicative of the sensed current; and

a voltage sensor for sensing the voltage at an input to the luminaire and at an
output to the luminaire, the voltage sensor for further producing a voltage
signal indicative of the sensed voltage;

a control unit coupled to the plurahity of sensing units for receiving the plurality of
voltage signals and the plurality of current signals, the control unit further
capable of determining the operational status of each of the plurality of
luminatres based on the recetved plurality of voltage signals and the
recerved plurality of current signals, the control unit capable of producing a

status output indicative of the operational status of each luminaire wheren



CA 02417913 2007-10-26

the frequency at which the sensing unit measures the electrical operating

characteristics of the luminaire 1s increased when the control unite
determines that the luminare 1s operating at less than a predetermined
efficiency; and

a monitoring unit coupled to the control unit to receive the status output and

provide an indication of the operational status.

35.  The system of claim 34 wherein the monitoring unit is a display for providing a

visual indication regarding the operational status of the plurality of luminaires.

36.  The system of claim 34 wherein the monitoring unit is a master controller coupled
to a related device for providing control signals which will effect the operation of the

related device based on the condition of at least one of the plurality of luminaires.
37.  The system of claim 36 wherein the related device is an automated teller machine.

38.  The system of claim 36 wherein the plurality of luminaires are traffic lights and the
related device 1s a traffic light controlling system for controlling the operation of the

traffic lights.

39.  The system of claim 38 wherein the monitoring device of will disable the traffic

lights 1f the control unit indicates a failure with one of the traffic lights.

40.  The system of claim 37 wherein the monitoring device will deactivate the
automated teller machine when one of the plurality of luminaires are found to be

Inoperative,

41.  The system of claim 34 wherein the monitoring unit is coupled to the control unit
via a transmitter operatively connected to the control unit and a receiver operatively

connected to the monitoring unit.

42.  The system of claim 41 wherein the transmitter and the receiver are both

transceivers capable to two way communication.



CA 02417913 2003-01-31

PCT/US01/23978

WO 02/11098

1/3

JOHNOS
H3IMOd

> Ov

G¢

0¢

Gl

Gt

€ FHNLXIS
1HOM

GE <

¢ 3HNLXIa
1HIM

| 3HNLXI
1HOI

0t

0}

HOSNIS

HOSN4S

HOSNIS

Gg

05

Gy

T04.1NOD

a9
09

INFNINDS
ONIHOLINOW

GL

SUBSTITUTE SHEET (RULE 26)



CA 02417913 2003-01-31

WO 02/11098 PCT/US01/23978
2/3
LO
-
P
o\
O QN -
Al & QN 9'- Ql g
~— — ™ ™ -~
-
Ql
P
-
A\l
F

FIG. 2

L
-+

100

St
135
140

40

SUBSTITUTE SHEET (RULE 26)



CA 02417913 2003-01-31

WO 02/11098 PCT/US01/23978
3/3

125

120

122

FIG. 3

45

SUBSTITUTE SHEET (RULE 26)



40
10

MONITORING = / POWER
FQUIPMENT SOURGE
45 30
70 LIGHT i5
SENSOR FIXTURE 1
' 39
60 -
65 50 30
LIGHT
CONTROL SENSOR l EIXTURE 2 20
- 1 35
| 55 '
| 30

3D

e mm
|
= | SENSOR FI)I(JT(liJl-lgES
| ASSOCATEDSYSTEM
|

——
—-
—
I e ] —— R — —— — —— — ki



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

