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[57] ABSTRACT . 

A strobe light circuit in which the light intensity of the 
strobe lamp is varied by adding or removing selected 
?ash capacitors in circuit with the lamp to increase or 
decrease surge current through the lamp. The circuit 
connection between each of the ?ash capacitors and 
the strobe lamp is controlled by a double-pole, dou 
ble-throw relay with a normally open relay contact in 
series with the ?ash capacitor to enable it to charge 
and discharge and a normally closed contact across 
the ?ash capacitor to discharge it when it is not being 
used to provide a portion of the surge current; Both 
contacts are connected at the low side of the power 
line to minimize electrical arcing and are mechanically 
linked together such that the conducting set of 
contacts always breaks contact before the noncon 
ducting set of contacts closes. Intensity control 
switches are provided to energize the relay coils‘for 
the selected capacitors. One ?ash capacitor is always 
connected across the strobe lamp to maintain a mini 
mum light intensity, and this capacitor is discharged 
through a normally closed relay contact when power 
for the entire circuit is interrupted. 

9‘Claims, 1 Drawing Figure 
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STROBE LIGHT INTENSITY CONTROL 

BACKGROUND OF THE INVENTION 

This invention relates to a strobe light circuit and in 
particular to a strobe light circuit for use as part of a 
landing field approach lighting system in which the 
light intensity must be varied with changes in atmo 
spheric visibility. 

Airports are required to provide approach lighting 
systems to indicate to landing aircraft both which run 
way of a plurality of runways is to be used and the di 
rection from which the runway is to he approached. 
These approach lighting systems comprise a plurality of 
strobe lamps located at the end of the runways which 
?ash in sequence starting at the outermost unit from 
the runway and progressing inwardly toward the run 
way threshold. The entire sequence may be repeated 
twice a second. I ' 

The FAA requires the strobe lamp circuits or ?asher 
units to be designed for different intensity levels with 
a simple control such as a switch to effect the change 
over from one intensity'level to another. Flasher units 
commonly utilize gaseous discharge or strobe lamps 
triggered at a selected frequency, the surge current 
through the lamps being supplied by discharge current 
from selected ones of a plurality of flasher capacitors. 
The light intensity with which the lamp ?ashes is di» 
rectly related to the total available surge current which, 
in turn, is directly related to the total capacitance con 
nected across the lamp. By adding and removing ?ash 
capacitors the intensity may be increased and .de-_ 
creased, respectively. 
The FAA further speci?es that all intensity step 

changing of the ?ashers is to be done with the system 
operating but if necessary, power to all of the ?asher 
units may be interrupted for a period not to exceed two 
seconds during intensity step changeover. This 2 
second shutdown period is at variance with the general 
requirement that all intensity step changing of the 
flashers is to be done with the system operating and is 
a recognition by the FAA of limitations in known 
strobe light circuits. 
The FAA speci?es that no arcing is to occur during 

any intensity step change and to minimize arcing; all of 
the known prior art devices have provided a bleeder 
resistor in parallel with each of the ?ash capacitors 
which discharge the capacitors during the two-second 
shutdown to a level low enough so that arcing between 
switch contacts does not occur when the switches are 
opened to remove the capacitor from the strobe lamp. 
Power shutdown has also been required when it is de 
sired to increase the strobe lamp light intensity, due to 
electricalarcing which occurs when an uncharged flash 
capacitor is coupled across the power supply and 
strobe lamp. 

SUMMARY OF THE INVENTION 

Applicant has discovered that by placing the switch 
contact between the low side of the power supply and 
the capacitor rather than between the high side of the 
power supply line and the capacitor, electrical arcing 
between switch contacts is substantially reduced. Thus, 
the requirement for a power shutdown to change inten 
sity levels may be eliminated. 

In accordance with the invention, the ?ash capacitors 
are coupled at one end to the high voltage or un 
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grounded side of the power supply. The other side of 
the capacitor is coupled through a normally open relay 
contact, i.e., a relay contact which'is open when the 
relay coil is unenergized, to the low side of the power 
supply line or ground, and the junction between the 
normally open relay contact and the capacitor is cou 
pled to one side of a normally closed relay contact, Le, 
a relay contact which is closed when the relay coil is 
unenergized. The other side of the normally closed 
relay contact is coupled through a bleeder resistor to 
the one side of the capacitor connected to the high 
voltage line of the power supply. Both sets of relay 
contacts are‘controlled by a common relay coil and are 
arranged such that the closed contact always breaks its 
connection prior to the open contact closing. While al 
though a single-pole, double-throw relay switch contact 
could be utilized in place of‘ the two separate sets of 
relay contacts, applicant has discovered that the oper 
ating life of each set of contacts of the single-pole sin 
gle-throw relay is substantially greater than the contact 
life of a single~pole, double-throw relay switch. 
A principal object of the present invention is the pro 

vision of a variable intensity strobe light circuit in 
which the intensity may be changed without removing 
power from the unit to addor remove ?ash capacitors. 

Another object of the present invention is to provide 
a variable intensity strobe light circuit in which the 
switch contacts for controlling the circuit connections 
between the ?ash capacitors and the strobe lamp are 
coupled between the low voltage side of the power sup 
ply and the ?ash capacitors, thereby substantially re 
ducing arcing during switching. 
A further object of the present invention is to provide 

a variable intensity strobe light circuit in which sepa 
rate sets of contacts are utilized for discharging the 
?ash capacitors and for adding or removing from ?ash 
capacitors across the strobe lamp, thereby increasing 
the operative life of the unit. 

BRIEF DESCRIPTION OF THE DRAWING 

Further features and advantages of the invention will 
be apparent from the following description taken in 
connection with the accompanying drawing, which is a 
circuit schematic of a preferred embodiment of the 
variable intensity strobe light circuit of the present in 
vention. 

DESCRIPTION OF THE PREFERRED 
' EMBODIMENT 

Referring now to the drawing, a circuit schematic of 
a preferred embodiment of the strobe light circuit of 
the present invention is shown in which a gaseous dis 
charge or strobe lamp 10 is repetitively tired in re 
sponse to application of trigger signals applied to its fir 
ing electrode 12. ' 
Strobe lamp 10 has a cathode 32 coupled to a low 

voltage side or terminal 16 of a DC power supply, gen 
erally designated by reference numeral 18, which is 
connected to ground reference potential at 20, and an 
anode 34 coupled to a high voltage side 26 of power 
supply 18. Each time a trigger pulse is applied to ?ring 
electrode 12, strobe lamp 10 breaks down and momen 
tarily conducts a surge current from anode 34 to cath— 
ode 32. The intensity with which strobe lamp 10 lights 
is directly related to the magnitude of the surge current 
which, in turn, is directly proportional to the amount of 
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capacitance coupled across strobe lamp l0 between its 
anode 34 and cathode 32. 
The surge current is supplied from power supply 18, 

a minimum intensity level ?ash capacitor 36 and a se 
lected one or both of ?ash capacitors 38 and 40. Flash 
capacitor 36 is always coupled across strobe lamp 10 
and thus provides the minimum surge current corre 
sponding to the lowest intensity level. During the pe 
riod between ?ashes of lamp 10, ?ash capacitor 36 
charges from DC power supply 18, and when lamp 10 
is ?red it discharges through the lamp thereby provid 
ing the necessary surge current. ' 

Flash capacitors 38 and 40 operate in an identical 
fashion as ?ash capacitor 36 when they are connected 
across lamp 10 through their respective normally 
open, relay contacts RL2-1, controlled by relay coil 
RL2, and RL3-1, controlled by relay coil RL3. These 
normally open, relay contacts are coupled between the 
low voltage side 16 of power supply 18 and their asso 
ciated capacitors to‘ minimize arcing. 
To discharge capacitors 38 and 40 two bleeder resis- _ 

tors 42 and 44 are provided. Bleeder resistor 42 is cou 
pled across ?ash capacitor 38 through normally closed 
relay contacts RL2-2, controlled by relay coil RL2, and 
bleeder resistor 44 is coupled across ?ash capacitor 40 
through normally closed relay contacts RL3-2 which 
are controlled by relay coil RL3. The normally closed 
relay contacts are connected to the low voltage side of 
their respective capacitors to minimize arcing between 
the relay contacts. 
The light intensity may be remotely controlled by se 

lectively energizing relays RL2 and RL3 by means of 
intensity control switch 46. Intensity control switch 46 
is preferably a two section, three position rotary switch 
with sections 47 and 48, each having a rotary contact 
switchable between three stationary contacts desig 
nated L0, Mand H for low, medium and high intensity. 
The rotary contact of both sections is coupled at one 
side to a suitable source of relay power V". The me 
dium and high position contacts of section 47 are cou 
pled to relay coil RL2, and the high position contact of 
section 48 is coupled to relay coil RL3. When switch 
47 is in the L0 position as shown in the drawing, neither 
relay is energized and the surge current is provided 
solely by ?ash capacitor 36 and power supply 18 which 
corresponds to the lowest intensity level. With switch 
47 in the M position, relay RL2 is energized to open 
normally closed relay contact RL2-2 to remove the 
shunt circuit across capacitor 38 and to close relay 
contact RL2-1 to connect ?ash capacitor 38 across 
lamp 10 and power supply 18. The two sets of contacts 
of both relays RL2 and RL3 are designed such that the 
conducting set of contacts, i.e., the contacts which are 
in a closed position, always open before the other 
contact closes. This is necessary to prevent shorting 
which would otherwise occur. With relay RL2 ener 
gized, surge current is-supplied by both ?ash capacitors 
36 and 38,-and the strobe lamp ?ashes at a medium in 
tensity level. With switch 46 in the H position, both re 
lays RL2 and RL3 are energized and surge current is 
supplied by all three ?ash capacitors to ?ash strobe 
lamp 10 at the highest intensity level. 
Power for the circuit may be provided by any suitable 

AC power source 54, such as the 60 hertz, 1 10 or 220 
VAC current. The requisite DC voltage may be ob 
tained by means of a step-up transformer 56, the secon 
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4 
dary winding output of which is rectified by a full wave 
recti?er circuit 58. 
To discharge capacitor 36 when power is removed, 

a bleeder resistor 60 is provided. Bleeder resistor 60 is 
coupled across capacitor 36 through a normally closed 
relay contact RL4-l that is controlled by a relay coil 
RL4 which, in turn, is coupled across the AC source 
through a single-pole, double-throw power switch 62. 
When switch 62 is closed, relay RL4 is energized and 
the normally closed relay contact RL4-l opens to re 
move the bleeder capacitor 60 from across ?ash capac 
itor 36. However, when power is removed, normally 
closed relay contact RL4-1 reverts to its normally 
closed position to shunt capacitor 36 which discharges 
through bleeder resistor 60. 
The trigger signals at ?ring electrode 12 are gener 

ated in response to corresponding trigger signals devel 
oped from a suitable trigger source 14 which repeti 
tively energizes single-pole, double-throw relay RLl. 
One side of the relay contact of relay RLl is coupled 
to the low voltage terminal side 16 of DC power supply 
18. The other side of the relay contact is coupled to a 
junction between two resistors 22 and 24 which are 
connected in series across power supply 18 between 
the low‘voltage side 16 and high voltage side 26 of 
power supply 18. The junction between resistors 22 
and 24 is coupled, in turn, to ?ring electrode 12 
through a coupling capacitor and a step-up autotrans 
former, generally designated by reference numeral '30, 
having a coil portion 31 and a coil portion 33. Each 
time the contacts of relay RLl open, capacitor 28 is 
charged, and when the contacts of relay RLl close, ca 
pacitor 28 is discharged through autotransformer coil 
portion 33 which induces a high voltage across auto 
transformer 30 that is applied between firing electrode 
12 and cathode 32. 

I claim: 
1. In a strobe light circuit having a source of power, 

a strobe lamp connected across said source of power, 
and means for repetitively ?ring said lamp, said lamp 
?ashing when ?red with a light intensity directly related 
to the magnitude of surge current therethrough, inten 
sity control means for varying the light intensity of said 
lamp, comprising: 
capacitor means connected with the source of power 
and said lamp for providing at least a portion of 
said surge current; and 

switching means including 
?rst switch means connected in series with the capac 

itor means across the lamp and source of power 
switchable between non-conductive and conduc» 
tive states, said ?rst switch means when in its con 
ductive state providing a charging path from the 
power supply to charge the capacitor and also pro 
viding a discharge path from the capacitor to the 
lamp when the lamp is ?red to provide a portion of 
said surge current thereto, said ?rst switch means 
when in its nonconductive state removing said 
charging and discharging paths to prevent the ca 
pacitor from applying a portion of said surge cur 
rent to the lamp; 

second switch menas connected across said capacitor 
means and switchable between non-conductive and 
conductive states, to enable said capacitor to 
charge from said source of power when in the non 
conductive state and to dissipate any charge on 
said capacitor when in the conductive state, said 
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second switch means being normally in a state op 
posite to that of said first switch means; and 

means for actuating said switch means between 
states, the conductive one of said first and second 
switch means switching to its non-conductive state 
prior to the non-conductive one of said first and 
second switch means switching to its conductive 
state. 

2. The light intensity control means of claim 1, in 
cluding means providing a switch signal for said switch 
means. _ 

3. The light intensity control means of claim 2, in 
which both of said switch means are controlled by relay 
coil means connected with said switch signal providing 
means. 

4. The light intensity control of claim 3, in which said 
relay coil means comprises a single relay coil for con 
trolling both of said switch means. 

5. The light intensity control means of claim 1, in 
which said first and second switch means comprise me 
chanical switch contacts, none of the contacts of either 
of said switch means being common to the contacts of 
the other of said switch means. 

6. The light intensity control means of claim 1, in 
which said capacitor means comprises a plurality of ca 
pacitors connected in parallel with each other, and said 
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switching means comprises a corresponding plurality of 
pairs of first and second switches connected with said 
plurality of capacitors, respectively, each of said plural 
ity of pairs of first and second switches selectively con 
trolling the connection between said lamp and the ca 
pacitor to which it is connected, whereby the light in 
tensity of said lamp may be selectively varied. 

7. The light intensity control means of claim 1, in 
which said power source has a low voltage terminal at 
a reference potential and a high voltage terminal at 
other than said reference potential, and said first switch 
means is connected between said low voltage terminal 
and one side of said capacitor means. 

8. The light intensity control means of claim 7, in 
which said second switch means is connected at one 
side thereof to the junction between the capacitor and 
the first switch means and connected at the other side 
thereof through ‘an impedance means to the other side 
of the capacitor, both said other side of the capacitor 
and said impedance means being connected to the high 
voltage terminal of said source of power. 

9. The light intensity control of claim 1 including a 
bleeder resistor in series with said second switch means 
for dissipating any charge on said capacitor when said 
second switch means is in its conductive state. 

* * * * * 


