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FLICKER ELIMINATION CIRCUIT 

BACKGROUND OF THE INVENTION 

In electronic channel address systems for signal re 
ceivers, it has been found that neon lamps are particu 
larly appropriate as signal channel indicating devices 
because of their long life, simplicity, and relatively low 
cost. Also, neon lamp apparatus serves as a memory de 
vice and bias source for transistors as illustrated in a co 

pending application bearing Ser. No. 445,796, filed 
Feb. 25, 1974, now U.S. Pat. No. 3,859,610, and as 
signed to the assignee of the present application. How 
ever, it has also been found that such simple low cost 
indicating devices do present problems. 
More speci?cally, it has been found that energization 

of the neon lamp in the signal channel of an electronic 
channel address system can create a most undesirable 
effect. For example, energization of the signal channel 
neon lamps from an AC potential source causes unde 
sired detuning of the signal receiver at a 60-Hz or 120 
Hz rate when varactor-type turners are utilized. 
Also, neon lamps operated from a DC potential 

source tend to have a most undesirable ?icker. In oper 
ation, the glow discharge takes place in the cathode re 
gion of the neon lamp. Since the cathode material is not 
perfectly homogeneous, the work function of the mate 
rial lacks uniformity across the cathode. Thus, the glow 
discharge will form around that portion of the cathode 
having the lowest work function and positionally shift 
as the material heats up and the work function shifts. 
Thereupon, the glow shifts to a portion of the cathode 
having a lower work function and the eye perceives the 
shift as undesired ?icker. 

OBJECTS AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
enhanced electronic channel address system for a sig 
nal receiver. Another object of the invention is to im 
prove the signal channel indicating circuitry of an elec 
tronic channel address system. Still another object of 
the invention is to enhance the signal channel indicat 
ing circuitry employing neon lamps in the signal chan 
nel circuits. A further object of the invention is to elim 
inate the ?icker of a neon lamp in the signal channel 
indicating circuits of an electronic channel address sys 
tem. 
These and other and further objects, advantages and 

capabilities are achieved in one aspect of the invention 
by a ?icker elimination circuit whereby an AC poten 
tial is superimposed upon a DC potential coupled to a 
plurality of parallelconnected signal channels in an 
electronic channel address system'wherein each signal 
channel includes a neon lamp. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The sole FIGURE is a schematic illustration ofa pre 
ferred embodiment of the invention utilized in an elec 
tronic channel address system for a signal receiver. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawing, an electronic channel ad 
dress system for a signal receiver includes a trans 
former 3 having a primary winding 5 coupled to an AC 
source. The secondary winding 7 of the transformer 3 
is connected to circuit ground and to a recti?er 9 in the 
form ofa diode. The recti?er 9 provides a DC potential 
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2 
which is coupled by series connected resistors 11 and 
13 to a plurality of parallel-coupled signal channel cir 
cuits 15, 17, and 19. Also, the recti?er 9 is coupled to 
circuit ground by a capacitor 10. 
Each one of the plurality of signal channel circuits 

l5, l7, and 19 includes a diode 21, neon lamp 23, and 
resistor 25 series connected intermediate the DC po 
tential available at the resistor 13 and circuit ground. 
A switch 27, manual in this example although remotely 
controlled switches as equally appropriate, connects 
the junction of the series connected diode 21 and neon 
lamp 23 of each of the signal channel circuits 15, 17, 
and 19 to the. junction of a capacitor 29 connected to 
the resistor 13 and diode 21 of each of the signal chan 
nel circuits 15, 17, and 19 and to a resistor 31 con 
nected to the recti?er 9 and via a resistor 32 and a 
Zener diode 33 to circuit ground. A transistor 35 in 
each one of the signal channel circuits 15, 17, and 19 
has a base connected to the junction of the neon lamp 
23 and resistor 25; an emitter connected to circuit 
ground; and a collector connected to a resistor 37 cou 
pled to bandswitching circuitry and to an adjustable 
resistor 39. The resistor 39 is coupled to a potential 
source 8+ and via a diode 41 to a tuning rail 43 for a 
varactor-type tuner for example. 

Also, an AC potential available at the secondary 
winding 7 of the transformer 5 is coupled via a capaci 
tor 45 to the junction of the series connected resistors 
11 and 13. In‘ turn, the resistor 13 is connected to the 
diodes 21 and via the capacitor 29 and switch 27 to the 
neon lamp 23 of each one of the signal channel circuits 
15, 17, and 19 respectively. 
As to general operation, it should perhaps be noted 

that the transistor 35 in the signal channel circuits 15, 
17, and 19 must be maintained in a saturation condi 
tion for whichever one of the signal channels selected. 
Should the transistor 35 shift to a non-saturation condi 
tion, it can readily be seen that the potential applied to 
the adjustable resistor 39 would undesirably vary as 
would the potential at the tuning rail 43. Thus, unde 
sired distortion and detuning of the tuner and signal re 
ceiver would result. i 

As to operation of the ?icker elimination circuitry, 
activation of the switch 27 of the signal channel circuit 
15, for example,‘v causes ionization of the lamp 23 
whereupon current ?ows through resistor 31, causing 
the voltage at the junction of the capacitor 29 and resis 
tor 31 to drop‘. This drop in voltage at the junction of 
the capacitor 29‘ and resistor 31, which is fed by the ca 
pacitor 29, to the junction of the capacitor 29 and resis 
tor l3 extinguishes any previously energized neon lamp 
23 or signal channel circuit such as channels 17 and 19. 
At the same time, an AC potential available at the 

output of the secondary winding 7 of the transformer 
3 is coupled via the series connected capacitor 45, re 
sistor 13, and diode 21 to the neon lamp 23. Thus, an 
AC potential is superimposed upon a DC potential ap 
plied to a neon lamp 23 in one of the parallel-coupled 
signal channel circuits 15, 17, and 19. Moreover, the 
applied AC potential is of a frequency greater than the 
human eye ?icker perception frequency and 60-Hz is 
a preferred AC potential frequency. 
As previously mentioned, the non-uniformity of the 

cathode material of a neon lamp causes formation of a 
glow around that portion of the cathode having the 
lowest work function. As the cathode heats, the work 
function at the glow portion increases and the glow 
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shifts to another portion of the cathode materiaLyThis 
positioned shift of the glow vappears as ?icker to the 
human eye. 
The human eye will perceive a low frequency blink 

ing of a light source as ?icker. As the frequency of the 
blinking is increased, a frequency will be reached at 
which the blinking or ?icker is not observable. This 
?icker frequency is referred to as the critical fusion fre 
quency. . 

This critical fusion frequency is directly related to the 
logarithm of luminance so that the critical fusion fre 
quency is low for low levels of luminance. Also, the 
critical fusion frequency increases approximately 
logarithimically with increases in retinal area illumina 
tion. Thus, a comparatively low liminance source, such 
as a neon lamp, which appears at a normal viewing dis 
tance as a near point light source, has a relatively low 
critical fusion frequency. 
As the glow shifts or the lamp ?ickers, a voltage shift 

occurs at the output of the neon lamp. Monitoring this 
voltage shift provides a measure of current needed to 
control the ?icker. Thus, an AC current may be intro 
duced which is substantially equal to the DC current 
available when the above-mentioned voltage shift oc 
curs. Moreover, the introduced AC current is limited 
to the value of the above—mentioned DC current occur 
ing during the voltage shift since the neon lamp would 
tend to be rendered non-conductive on negative AC 
peak values should the AC current exceed the DC cur 
rent. ' 

Thus, injection of an AC potential super-imposed 
upon a DC operational potential will tend to provide a 
critical fusion frequency for a neon lamp. As an AC 
current is added, the ?icker frequency increases and 
tends to synchronize at some frequency which is a sub 
multiple of the injected AC frequency. Thereupon, the 
undesired ?icker of the neon lamp will be unobservable 
to a viewer. Moreover, a value of AC current is se 
lected whereby the current ?ow of the neon lamp is 
maintained at a relatively low value to enhance the life 
of the lamp but sufficient to raise the ?icker rate above 
the critical fusion frequency. 
Thus, there has been provided a ?icker elimination 

circuit for neon lamps. The circuitry is especially ap 
propriate to electronic channel address systems for sig 
nal receivers and eliminates or greatly inhibits a most 
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4 
undesirable and distracting ?icker effect. The circuitry 
is inexpensive of materials, simple, and reliable. More 
over, the desired enhanced effect is achieved in a man 
ner believed to be previously unknown and with a mini 
mum of risk to the operation of the existing apparatus. 
While there has been shown and described what is at 

present considered the preferred embodiment of the 
invention, it will be obvious to those skilled in the art 
that various changes and modifications may be made 
therein without departing from the invention as defined 
by the appended claims. 
What is claimed is: 
1. In an electronic channel address system for a signal 

receiver having a plurality of parallel-coupled signal 
channel circuits each employing a series connected 
diode and neon lamp, a ?icker elimination circuit com~ 
prising: 

a DC potential source coupled to each one of said 
parallel-coupled signal channel circuits; and 

an AC potential source coupled to each one of said 
parallel-coupled signal channel circuits, said AC 
potential super-imposed upon the applied DC po 
tential and having a frequency greater than the 
?icker threshold of the human eye and providing 
an AC current not greater than the DC current pro 
vided by said DC potential source whereby discern 
ible ?icker of said neon lamp is eliminated. 

2. The ?icker elimination circuit of claim 1 wherein 
said AC potential source is at a frequency of about60 
Hz. 

3. A ?icker elimination circuit for an electronic 
channel address system in a signal receiver comprising: 

a plurality of parallel-coupled signal channel-circuits 
each employing a series-connected diode and neon 
lamp; 

a DC potential source connected to each one of said 
parallel-coupled signal channel circuits; and 

an AC potential source connected to each one of said 
parallel~coupled signal channel circuits, said AC 
potential source having a frequency of about 60-Hz 
and greater than the ?icker threshold of a human 
eye and providing an AC current equal to or less 
than a DC current from said DC potential source, 
said AC potential super-imposed upon said DC po 
tential. 
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