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EMERGENCY LIGHTING EQUIPMENT 
BACKGROUND OF THE INVENTION 

When emergency lighting equipment is installed in 
buildings which have already been built without it and 
?xtures are employed where the battery, converter, 
and battery charging equipment are installed in the ?x 
ture, it is necessary to add an additional power line to 

I each ?xture in order that the battery remains on charge 
even when the wall switch is turned off. Such rewiring 
involves large expense and inconvenience. With the 
system described herein such rewiring is unnecessary. 

SUMMARY OF’ THE INVENTION 
This invention relates t0 emergency lighting systems 

and, more particularly, to emergency lighting systems 
that do not require modi?cation of the standard build 
ing wiring. T 

The apparatus of this invention comprises a light ?x 
tute and associated wall switch box. The light ?xutre is 
a conventional type light ?xture, such‘ as a ?uorescent 
light ?xture that has been modi?ed to include the appa 
ratus of this invention. Similarly, the wall switch box is 
of conventional design but modi?ed in accordance with 
this invention. 
The apparatus of this invention can, of course, be in 

stalled in a building during construction of the building 
or can be installed any time after the building has been 
erected. No matter when the apparatus is installed, the 
wiring‘requirement is the same as that required by reg 
ular non-emergency lighting systems. 

In vaddition to providing typical emergency lighting, 
the apparatus of this invention lends itself; to selective 
programing to provide special operative requirements 
that'may be necessary in a given installation. For exam 
ple, some prior art emergency lighting systems auto 
matically turn, on all the lights provided in the system 
when the main power goes off and the system isoperat 
ing. on emergency power. The lights, are turned on re 
gardless of whether or not the light was turned on when 
the main power failed.’ In some cases, for example a 
photographic darkroom, such operation may not be de 
sirable or may even be detrimental. With the apparatus 
of this invention the emergency lighting system can be 
programed; to avoid such automatic operation. 

DESCRIPTION OF THE DRAWING: 
FIG. 1; is. a block diagram showingone embodiment 

of the invention. A 

BIG. 2;=is a/block diagram showinga second embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

EIGS. land 2‘ show two preferred embodiments of 
the inventionlin blocltdiagram form; Block diagrams. 
are usedlto illustrate these embodiments because all ‘of 
the‘ circuit elements o‘r'devicesv are conventional ele 
ments. or devices. available on the market. 
Referringvnow. to FIG. 1,},thewall switch ,box 12 con 

tains. a switch- 131. and, arecti?er- 11, Recti?er 11 re 
ceivesAC power from an supplycl0yand converts, 
theAC to DC of the same value. The DC power is 
transmitted to the lighting fixture lstzthrough the, power 
lines 15,, ’ 

Thepolaritypfthe two linesof power; line l5‘to ‘?x. 
ture I4, is dependent-on the, on-off1 position of wall 
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switch 13. Switch 13 is a double-pole double-throw po 
larity reversing switch having a ?rst pair of contacts 53 
and a second pair of contacts 63. As can be seen from 
FIG. 1, the polarity of power lines 15 depends on 
whether switch 13 is closed on'contacts 53 or 63. One 
of these positions is the “on” position and the'other is 
the “off” position. As will be apparent later either posi 
tion can be the “on” or “off” position. 
The lighting ?xture 14 contains a DC — DC con 

verter 16 which steps down the DC voltage received 
from wall box 12 via lines 15 and delivers the proper 
charging voltage to the battery 17. The output of bat 
tery 17 is applied to a DC to AC inverter 18 which 
steps up the DC voltage from the battery to an AC 
value suf?cient to ignite the lamps l9. Lamps 19 may 
for example be fluorescent or high voltage lamps. 
Power lines 15 are also connected to a polarity sens 

ing device 20 which senses the polarity of the lines 15. 
Polarity sensing device 20 has its output connected to 
an “on-off” control device 21 which in turn has its out 
put connected to DC - AC inverter 18. 
The apparatus just described operates in the follow 

ing manner: AC power supply 10 which would nor 
mally be the local commercial supply provides AC 
power to full wave recti?er ll. Recti?er ll converts 
the AC voltage to a DC voltage having the same value 
as the AC voltage. This DC voltage is transmitted to 
converter 16 to a polarity sensing device 20 provided 
that switch 13 is closed on either pair of contacts 53 or 
63. Converter 16 steps down the voltage at its input to 
provide a proper output voltage for charging battery 

> 17. While converter 16 is conventional DC - DC con 
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verter, it must be of the type that provides the proper 
polarity at its output for charging battery 17 regardless 
of the polarity of the input lines to the converter. This 
type of converter is necessary since a DC voltage is ap 
plied to converter l6-when switch 13 is closed on either 
contacts 53 or 63. It is ‘particularly noted that this 
charging feature is one of the important features of the 
invention. Battery 17 receives a charging current even 
if switch 13 is in the off position. In'the conventional 
emergency lighting systems additional wiring is used to 
provide charging current totthe stand-by power supply. 
These prior art systems do not provide charging 
through the wall switch and normal wiring. Additional 
wiring is used for the charging circuit. 

Polarity sensing device 20 senses the polarity of the 
lines 15 and provides a control signal to control device 
21'. The nature of the control signal isydetermined by 
the polarity of power lines 15. On-off control device 21 
senses the signal from sensing device 20 and turns in 
verter 18 either “on” or “off” as the case may be. 
For a more clear understanding of the operation of 

devices, 20 and 21, assume that switch 13 is in the “on” 
position when it is closed on contacts 53 and is in the 
“off” position when‘ closed on contacts 63. Then if 
switch 13 is closed on contacts 53, polarity sensing de 
vice 20 sensesthe polarity as indicated in FIG. 1 and 
transmits an “on” signal to on-off control device 21. 
On-o?' control device 21 will then turn “on” inverter 
18 and lamps 19 will be lit. As was mentioned above in~ 
verter 18 ‘steps up the voltage to the proper value nec 
essary to energize lamps 19. If on the other hand, 
switchl3 isclosed on contacts 63 (the “off” contacts), 
polarity. sensing device 20 senses that the polarity of 
lines l51is now opposite that-which it was when switch 
13 was closed on contacts53 and provides an “off" sig 
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nal to control 21. In response to this signal control de 
vice 21 turns' inverter 18 “off” and lamps 19 are extin 
guished. 
As was mentioned above, the “on-off” positions of 

switch 13 can be either of the two closed positions of 
this switch. This should now be obvious from the pre 
ceeding description of the operation of polarity sensing 
device 20 and “on-off" control device 21. Once the 
“on-off” positions of switch 13 have been selected, 
then sensing device 20 and control device 21 merely 
need to be properly connected to provide the desired 
operation for the “on-off” polarities of line 15 that re 
sult from the “on-off” positions chosen for switch 13. 

The operation as thus far described taken place as 
long as AC supply 10 is functioning. Note, however, 
that even when AC power is available, lamps 19 are en 
ergized from battery 17 through inverter 18. AC supply 

' 10 merely provides charging voltage to battery 17 and 
control voltage to polarity sensing device 20. If now AC 
supply 10 shouldfail, battery 17 is still available to pro 
vide voltage to lamps 19. Battery 17 remains at full 
charge when AC supply 10 is functioning. When the 
AC supply 10 fails, the polarity sensing unit 20 main 
tains sufficient voltage on lines 15 to maintain the po 
larization of the lines 15. 
Thus the polarity sensing device 20 will still receive 

the control information from the wall box switch 13 
and still be in control of the lights 19 as-previously de 
scribed under operation when there is no power failure 
Inthis ‘manner the light will function identically during 
power failure and when there is no power failure, being 
at all times controlled by the all switch 13. 
The system of FIG. _1 can be programmed to have 

other responses during power failures if such is desired. 
For example, control device 21 can be so programmed 
that it automatically turns on inverter 18 when supply 
10 fails. In fact control device 21 can be programmed 
to provide various different types of control to meet 
any specific requirements of a particular installation. 
From the foregoing description, it is obvious that the 

emergency lighting system of FIG. 1 provides an emer 
gency system that can be readily installed in an existing 
building as well'as in a building under construction. 
The installation’ can 'be made without using any wiring 
other than that normally used to install a lighting sys 
tem. In conventional prior art emergency lighting sys 
tems, additional wiring is used to’provide continual 
charging of the standby battery supply and control of 
the system during failure of the main supply. Control of 
the system and charging of the standby battery supply 
in the emergency lighting system of FIG. 1 is accom 
plished without the use of additional wiring. 
The embodiment of the invention shown in FIG. 2 is 

somewhat more complex than‘ the system shown in 
FIG. 1 and provides a highly versatile emergency light 
ing system that not only has general utility as an emer 
gency lighting system but can also be usedto provide 
any special operation features that may be required in 
a-given installation. The system of FIG. 2 comprises a 
wall switch box 34 and a lighting ?xture 42. ' 

Wall switch box 34 houses a signal combination unit 
31, a switch 33 and an encoding device 32 connected 
between combination unit 31 and switch ‘33. An AC 
supply 30 which will normally be the available com 
mercial-supply is connected to combination unit 31. 
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4 
Lighting ?xture 42 contains a power processor 36; a 

battery 37 connected to the output of'powe’r processor 
36; an inverter the ballast 38 connected to a second 
output of power processor 36; the lamps.39 connected 
to the output of inverter and ballast 38; a control code 
monitor 40; and the controllers 41v connected to power 
processor 36, battery 37, monitor 40 and inverter and 
ballast 38. Power lines 35 connect signal combination 
unit 36 of wall switch box 34 to power processor 36 and 
control code monitor 40 of lighting ?xture 42. 
When AC power supply 30 is ‘functioning properly, 

signal combination unit 31 receives an AC voltage from 
supply 30. Encoding device 32 applies a signal to com 
bination unit 31 that is indicative of the condition of 
switch 33. That is, encoding device 32 provides infor 
mation signals that indicate whether switch 33 is “on” 
or “off.” These information signals are combined with 
the AC voltage from supply 30 and the combined volt 
age is transmitted to processor 36 and monitor 40 via 
lines 35. Processor 36 conditions the power supplied 
via lines 35 to the proper values to charge battery 37. 
Processor 36 provides a charging current to battery 37 
if switch 33 is “on” or “off.” The charging function is 
not sensitive to the code from encoding unit 32. 
Monitor 40 is sensitive to the code signals from en 

coding unit 32 and provides van information signal to 
controllers 41 indicating the position of switch 33. If 
switch 33 is in the “on” position, controllers 41 in re 
sponse to the signals from monitor 40 will cause pro 
cessor 36 to deliver power from lines 35 to the inverter 
and ballast 38. Lamps 39 will thus be energized. Con 
verseley, if switch33 is in the “off” position, control 
lers 41 in combination with processor 36 will prevent 
the passage of the power to inverter and ballast 38. 

If power supply 30 should fail, no AC voltage from 
supply 30 will be applied to combination unit 31. How 
ever, encoding device 32 will continue to provide code 
signals indicative of the “on-off” position of switch 33 
to processor 36 and monitor 40. Monitor 40 is respon~ 
‘sive to the code signals from encoding unit 32 and pro 
vides an output signal that indicates the “on-off" posi 
tion of switch 33 and the fact that these code signals ap 
peared on lines 35 without the AC voltage from supply 
30. Thus, monitor 40 senses the power failure and the 
code signals and passes this information on to control 
lers 41. If switch 33 is in the “on” position at the time 
of failure of supply 30, monitor 40 will sense this condi 
tion and pass this fact on to controllers 41. Controllers 
41 will then cause processor 36 to pass the voltage from 
battery 37 to inverter and ballast 38. Controllers 41 will 
also turn “on" the inverter of inverter and ballast 38. 
The inverter provides a stepped-up AC voltage from 
the DC at its input. This AC voltage is applied to the 
ballast to turn “on.” lamps 39. If switch 33 is “off” 
when the power supply 30 fails, encoding unit 32 passes 
this information on to monitor 40 which in turn passes 
this information on to controllers 41. Controllers 41 
provide the necessary control to the inverter of inverter 
and ballast 38 and to power processor 36 to keep lamps 
39 turned “off,” Note that if switch 33 is turned “on” 
after a .failure of supply 30, this fact will be indicated 
by the code from encoding unit 32 and the lamps will 

I be energized in the manner described above when 

65 switch 33 was “on” at the time of the failure of supply. 
In other words, switch 33 can be used to turn lamps 39 
“on” and “off” under normal‘ conditions and under 
emergency conditions. 
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In addition to the operation just described, encoding 
unit 32, monitor 40 and controller 41 can be pro 
grammed to provide any type of special operation or 
operations of the lighting system that a particular in 
stallation may require. For example, the lamps 39 can 
be automatically turned “on” in case of failure of sup 
ply 30 regardless of the position of switch 33, or the 
system can be operated such that the lamps are turned 
“on"v or “off” by switch 33 only during emergency 
operation or only during normal operation, etc. 
As was the case in FIG. 1, the standby battery 37 of 

‘FIG. 2 receives a charging current from power supply 
30 regardless of the position of switch 33. However, in 
the FIG. 2_system, the condition of battery 37 is moni 
tored by controllers 41 and the charging is controlled 
by controllers 41. While mentioned previously, it is 
again noted that all of the elements or devices of the 
FIG. 2 system are conventional elements or devices and 
are all available on the market. 

While the invention has been described with refer 
ence to speci?cembodiments, it will be obvious to 
those skilled in the art that various changes and modi? 
cations can be made to the embodiments shown and 
described without departing from the spirit and scope 
of the invention as set forth in the claims. 
What is claimed is: 
1. An emergency power supply comprising: a switch 

box; an AC voltage source; a light ?xture having at 
least one lamp and a ‘battery; means to charge said bat 
tery from said AC voltage source through said switch 
box, said means to charge said battery through said 
switch box including a full wave recti?er housed within 
said switch box and connected to said AC voltage 
source, a switch housed within said switch box, a DC 
to DC converter, means to connect said switch between 
said full wave recti?er and said converter and means to 
connect said converter to said battery; and means to 
selectively energize and de-energize said at least one 
lamp when said AC voltage source is operative and 
when said AC voltage source is inoperative. 

2. An emergency power supply as de?ned in claim 17 
wherein said switch is a double-pole double-throw 
switch having an “on” position and. an “off” position, 
said double-pole double-throw switch being so con 
nected between said DC to DC converter and said full 
wave recti?er that said battery is charged from said AC 
voltage source when said switch is in said “off” position 
and when, said switch is in said “on” position. 

3. An emergency power supply as de?ned in claim 2 
wherein: a polarity sensing device is connected to said 
double-pole double-throw switch; a DC to AC inverter 
is connected between said battery and said at least one 
lamp; and an “on-of ” control device is connected be 
tween said DC to AC inverter and said polarity sensing 
device. 

4. An emergency lighting system as de?ned in claim 
3 wherein said selective energization and de 
energization of said at least one lamp is controlled by 
said “on-off" control device in response ‘to signals from 
said polarity sensing device. 

5. An emergency power supply comprising: a switch 
box; an AC voltage source; a light ?xture having at 
least one lamp and battery; means to charge said bat 

I tery from said AC voltage source through said switch 
box; a signal combination unit housed in said switch 
box and connected to said AC voltage source; a switch 
and encoding unit housed in said switch box; means to 
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6 
connect said encoding unit between said switch and 
said signal combination unit; and means to selectively 
energize and de-energize said at least one lamp when 
said AC voltage source is operative and when said AC 
voltage source is inoperative. 

6. An emergency lighting system as de?ned in-claim 
5 wherein said lighting fixture in addition to said bat 
tery and said at least one lamp includes a control code 
monitor, controllers coupled to said battery and said 
control code monitor; a power processor coupled to 
said battery and to said controllers, an inverter and bal 
lasts coupled to said at least one lamp, to said control 
lers and to said power processor; and wherein means 
are provided for coupling said power processor and 
said control code monitor to said signal combination 
unit. 

7. An emergency power supply as de?ned in claim 6 
wherein said means for charging said battery includes 
said signal combination unit and said power processor. 

- 8. An emergency power supply as de?ned in claim 7 
wherein the condition of said battery is monitored by 
said controllers and the rate of charging said battery is 
controlled by said controllers. 

9. An emergency power supply as de?ned in claim 8 
wherein said encoding unit provides an output signal 
indicative of the “on-off” position of said switch and 
said control code monitor provides a control signal to 
said controllers in response to said signal from said en 
coding unit. 

10. An emergency power supply as de?ned in claim 
9 wherein said controllers provide a control signal to 
said power processor to energize said at least one lamp 
from said AC power through said power processor 
when said switch is in the “on” position and provides 
a signal to said power processor to block the voltage of 
said AC power supply from said at least one lamp when 
said switch is in the “off” position. ' 

11. An emergency power supply as de?ned in claim 
10 wherein said control code monitor senses a failure 
of said AC power supply and provides a signal to said 
controllers that indicates the said failure of said AC 
power supply in addition to the “on-off" position of 
said switch. 

12. An emergency power supply as de?ned in claim 
11 wherein said controllers provide a signal to said 
power processor and a tum-on signal to the inverter of 
said inverter and ballasts to energize said at least one 
lamp from the voltage of said battery when said AC 
power supply fails and said switch is in its “on” posi 
tion. 

13. An emergency power supply as de?ned in claim 
12 wherein said control code monitor and said control~ 
lers are programmed to provide desired selective oper 
ation of said at least one lamp from both said AC sup 
ply and from said battery. 

14. An emergency power supply as de?ned in claim 
3 wherein said polarity sensing device and said “on 
off" control device are programmed to provide pro 
grammed selective energization and de-energization of 
said at least one lamp. - 

15. An emergency power supply as de?ned in claim 
3 wherein said at least one lamp when energized is en 
ergized by the voltage from said battery when said AC 
power supply is operating and when said AC power 
supply fails. - 

* * * III * 


