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This invention relates to apparatus for providing an 
electric signal indicating when a ?uorescent lamp is on or 
when a ?uorescent lamp is oil. 

According to this invention, in lamp monitoring appa 
ratus for monitoring a ?uorescent lamp having a trans— 
former winding connected in shunt across the ?uorescent 
lamp and a ballast choke connected in series with the lamp 
in an alternating supply circuit, monitoring means are pro 
vided to give an output responsive to the alternating volt 
age across the ballast choke and/or the transformer. In 
a ?uorescent lamp circuit having the lamp in shunt across 
a transformer winding and having a series ballast choke, 
when alternating power is applied to the circuit, if the 
lamp has not struck, there is only a small current drawn 
from the supply and there is therefore only a small drop 
in potential across the ballast choke and substantially full 
voltage across the transformer. The transformer is com 
rnonly an auto-transformer and, in this condition with full 
voltage across the transformer winding, tapped portions 
of the winding can provide the necessary heater voltage 
for the heaters for the lamp. As soon as the lamp strikes, 
it passes current and the voltage across the ballast choke 
rises and that across the transformer drops. As a typical 
example in a lamp operated from a 240 volt alternating 
supply, the voltage across the lamp might drop to as low 
as 50 volts as soon as the lamp has struck. 
To monitor when the lamp is on most conveniently 

the monitor means are made responsive to the voltage 
across the ballast choke which voltage rises as soon as 
the lamp is on. If the lamp, for ‘any reason should fail 
and not draw any current, the voltage across the ballast 
choke will drop. The monitoring means thus provides a 
positive indication that the lamp is drawing current. 
The monitor means conveniently comprises a recti?er 

and detecting system for producing a direct voltage re 
sponsive to the alternating voltage across the ballast 
choke or transformer. Conveniently this voltage is de 
rived by putting an auxiliary winding on the ballast choke 
or the transformer which auxiliary winding is connected 
to the aforementioned recti?er and detecting system. 
The invention also includes within its scope a ?uores 

cent lamp system having a ?uorescent lamp with a trans 
former winding connected in shunt across the lamp and 
a ballast choke in series with the lamp in an alternating 
supply circuit wherein there is provided monitoring ap 
paratus comprising an auxiliary winding inductively cou 
pled to the lamp supply circuit and a rectifying circuit 
energised from said auxiliary winding to produce an out 
put dependent on the voltage induced in said auxiliary 
winding. 
The following is a description of two embodiments of 

the invention reference being made to the accompanying 
drawings in which FIGURES l and 2 are circuit diagrams 
illustrating respectively these two embodiments. 

Referring to FIGURE 1 there is shown a ?uorescent 
lamp it) which is energised from an alternating current 
supply at terminals 11, 12. In the known manner a 
transformer winding 13 is connected in shunt across the 
lamp 10 and a ballast-choke 14 is connected in series with 
the lamp in the alternating supply circuit. The trans 
former winding 13 is tapped to provide the necessary al— 
ternating supply for the heaters 15 of the lamp. If the 
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?uorescent lamp is not struck, there is only a small cur 
rent drawn from the supply and there is therefore only 
a small drop in potential across the ‘ballast choke 14 and 
substantially the full supply voltage will appear across the 
transformer; the tapped portions of the winding thus pro 
vide in these circumstances the necessary heater voltage 
for the heaters. As soon as the lamp strikes, current will 
be drawn and so the voltage across the transformer will 
drop and the voltage across the ballast choke 14 will rise. 
The present invention is concerned more particularly 

with monitoring such a lamp and, in the arrangement of 
FIGURE 1, .a monitoring circuit is provided for moniton 
ing the voltage across the transformer Winding 13 so as 
to provide an output signal if this voltage should rise 
which would happen if for any reason the lamp was no 
longer drawing current from the supply. The monitor 
ing circuit includes an auxiliary winding 20 on the trans 
former l3 and the voltage developed across this winding 
is rectified by a rectifier 21 and capacitor 22 to provide a 
control signal which is applied to the base of a transistor 
23. The transistor 23 has a load resistor 24 connected 
between the collector and a —12 volt supply terminal 25. 
The emitter of the transistor is grounded. The output 
signal is provided by the potential at the collector end of 
resistor 24 which point is connected to an output terminal 
26. A resistor 27 between the base of the transistor 23, 
and the —l2 volt supply terminal 25 biases the transistor 
so that it is substantially fully conductive in the absence 
of any applied signal to the base. In this particular em 
bodiment of the invention, the turns ratio of the windings 
13, 29 is such that if the lamp It) is not struck then the 
voltage across the winding 25) is greater than 13 volts peak 
to peak magnitude whereas, if the lamp has struck, the, 
voltage is less than 7 volts peak to peak. The transistor 
23 is operated with a 12 volt supply and the circuit is ar 
ranged so that the transistor, in the absence of any ap 
plied signal from the recti?er 21 is fully conductive due 
to base current drawn through the resistor 27. When 
the lamp has struck the voltage on the transformer wind< 
ing is so small that the bias applied by a Zener diode 28 
prevents the recti?er 21 conducting. The transistor 23 
is thus substantially fully conductive and the terminal 26 
will be at substantially ground potential. When the lamp 
is not struck, the voltage across the transformer wind 
ing 24} rises and overcomes bias applied to the recti?er 2E. 
The consequent signal applied to the base of the transistor 
23 from the recti?er 21 causes the current drawn by the 
transistor 23 to drop substantially so that the voltage at 
the output terminal 26 will drop in a typical case to about 
—6 volts. It will be seen that the circuit of arrangement 
of FZGURE 1 provides a direct voltage output at terminal 
26 with respect to earth which is substantially zero when 
the lamp is lit but gives a positive indication of lamp fail 
ure. 

FIGURE 2 illustrates a modi?cation of the circuit ar 
rangement in FIGURE 1. The lamp It} as before is con 
nected in shunt across a transformer 13 which is tapped 
to feed the heaters ‘15 and is connected in series with a 
ballast choke 14. In the arrangement of FIGURE 2 an 
auxiliary winding 30 is coupled to the ballast choke 14. 
The voltage across this winding will be small when there 
is no current being drawn by the lamp and in a typical 
case the turns ratio would be made such that the peak to 
peak voltage across the winding 36 is less than 18 volts 
when the lamp is not lit. When the lamp‘ is struck how 
ever there is current drawn through the choke 14 and the 
voltage across the winding 3i} would rise typically to a 
value greater than 45 volts peak to peak. This alternat 
ing signal is recti?ed by a recti?er 31 in series with a resis 
tor 32. The direct voltage datum level of this signal is 
?xed by connecting the junction of the winding 3!) coil 
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resistor 32 to a '+l-2 volts supply terminal 33. The volt 
age developed at the other end of the resistor 32 is ap 
plied through a recti?er 34 to the base of a transistor 35. 
‘This transistor has its emitter connected to a terminal 36 
at ground potential and its collector connected via a load, 
resistor 37 to'a terminal 38 at —12 volts. The output 
signal is developed across the load resistor 37 and is taken 
from. a terminal 39 connected to the collector. A 
smoothing" capacitor 46 is connected between ground and 
the junction of resistor 32 and recti?er 31. When the 
lamp 10 is struck and a relatively large negative voltage 
is developed across the capacitor 49, the diode 34 is non 
c-onductive ‘and the base current applied via a resistor 41 
between the base of the transistor 35 and the ——12 volt’ 
supply terminal 38 makes the transistor become fully 
conductive. The potential at the terminal 39 therefore 
rises substantially to ground potential. If the lamp 10 
should fail for any reason so that little or no current is 
drawn from the supply, the potential across the winding 
30 will fall and hence the diode 34 conducts and the re 
sistor 32 applies reverse bias to the transistor 35 which 
cuts off and, in this particular embodiment, the potential 
at the collector terminal 39 will fall to about ——8 volts. 
The circuit of FIGURE 2 again provides an output poten 
tial with respect to ground giving a positive indication 
when the lamp has failed. ' The arrangement of FIGURE 
2 however has the further advantage over the circuit of 
FIGURE 1 in that the output requires a decrease in volt 
age across the reservoir capacitor 40 for fault indication 
and hence is much less sensitive to interference than the 
arrangement of FIGURE 1 where the reservoir capacitor 
22 is connected between the base and the emitter of the 
transistor so that very small noise signals will affect the 
charge on this capacitor. 7* 

I claim: 
1. In a ?uorescent lamp system having a fluorescent 

lamp with a transformer winding connected in shunt 
across the lamp ‘and a ballast choke in series with the 
lamp in an alternating supply circuit, monitoring appara 
tus comprising an auxiliary winding inductively coupled 
to the lamp circuit to have an induced alternating signal 
of magnitude dependent on the relative potential distribu 
tion across the ballast choke and transformer winding, 
a recti?er arranged to produce a direct control signal of 
magnitude dependent on the magnitude of said induced 
alternating signal, an auxiliary supply source, an output 
circuit, and switch means controlled by said control signal 
and controlling the application of potential from said aux 
iliary supply source to said output circuit, said switch 
means being arranged to reduce the potential in the out 
put circuit unless the control voltage corresponds to a po 
tential distribution in the lamp circuit with substantially 
the full alternating supply voltage across the transformer. 

2. Monitoring apparatus as claimed in claim 1 wherein 
the auxiliary winding is inductively coupled to the ballast 
choke. I ' 
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3. In a ?uorescent lamp system having a ?uorescent 
lamp with a transformer winding connected in shunt 
across the lamp and a ballast choke in series with the lamp 
in an alternating supply circuit, monitoring apparatus 
comprising an auxiliary winding inductively coupled to the 
lamp circuit to have an induced alternating signal of mag 
nitude dependent on the relative potential distribution 
across the ballast choke and transformer winding, biasing 
means responsive to said induced alternating signal and a 
recti?er connected to said biasing means which recti?er is 
arranged to produce a direct control signal of magnitude 
‘dependent on the bias applied by said biasing means and 
on the magnitude of said induced alternating signal, an 
auxiliary supply source, an output circuit, and switch 
means controlled by said control signal and controlling 
‘the application of potential from said auxiliary supply 
source to said output circuit, said switch means being ar 
ranged to reduce the potential on the output circuit unless 
the control voltage corresponds to a potential distribution 
in the lamp circuit with substantially the full alternating 
supply voltage across the transformer. 

4. In a ?uorescent lamp system having a ?uorescent 
lamp with a transformer winding connected in shunt 
across the lamp and a ballast choke in series with the 
lamp in an alternating supply circuit, monitoring appara 
tus comprising an auxiliary winding inductively coupled 
to the lamp circuit to have an induced alternating signal 
of magnitude dependent on the relative potential distribu~ 
tion across the ballast choke and transformer winding, 
biasing means responsive to said induced alternating sig 
nal and a recti?er connected to said biasing means which 
recti?er is arranged to produce a direct control signal of 
magnitude dependent on the bias applied by said biasing 
means and on the magnitude of said induced alternating 
signal, an auxiliary supply source, a transistor Whose con 
ductivity is arranged to be reduced by said control signal, 
said transistor being provided with transistor biasing 
means causing the transistor to conduct in the absence 
of a control signal and an output circuit connected 
through the transistor to one potential in the auxiliary sup 
ply source and through a resistance to a second potential 
in the auxiliary supply source. 

5. Monitoring apparatus as claimed in claim 4 wherein 
the auxiliary winding is inductively coupled to the ballast 
choke. 
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