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My invention relates to means for controlling 
the current in a gaseous discharge tube. 
The principal object of the present invention 

is to provide in combination with a gaseous dis 
5 charge tube, means for controlling the current 
therein so as to maintain consistent and uniform 
performance of said tube. 
A further object of the present invention is 

the generation of high frequency currents. 
Further objects of my invention will appear 

from the following detailed description thereof. 
In the drawing: e. Figure 1 is a diagram of my invention. 
Figure 2 is a modification of the circuit con 

15 nection shown in Figure 1. Figure 3 is a further modification of the 
circuit. 
The numeral 1 indicates a tube of the gas dis 

charge type, such as are used in neon signs for 
2 instance. The tubei is connected by means of 'wires 2 and 3 in parallel with a condenser 4. The 

condenser reactance. 4 is in series with a coil 
reactance 5 in a circuit 6 which is designed to 
be supplied with current from a suitable com 
mercial a.c. source. The tube 1 while in parallel 
with the condenser reactance 4 is in series with 
the coil reactance 5. A relay or circuit breaker 
7 may be included in the circuit 6. 
In Figure 2 the circuits above described are 

modified to the extent that the conductor 2 of the 
tube is connected at an intermediate tap of the 
coil reactance 5. In Figure 3 the tube 1 is in series and paralled 
with mixed portions of a variable condenser 9 
and coil 5. The condenser and coil reactances in 
the circuits shown and described should be sub 
stantially equal at the frequency of the power 
Supply. 
The impedance of the discharge tube 1 being 

high prior to break down, single phase series 
resonance is set up in the circuit as shown, and 
the high voltage of resonance across the con 
denser, Figure 1, or mixed portions of coil and 
condenser, Figure 3, is used to cause initial 
ionization in the tube, whereupon, the impedance 
of the ionized gas being low, the condition of 
resonance is destroyed to be set up again, how 
ever, upon any interruption of the ionic current. 
This interrelation between the impedance of 

50 the tube and the opposed equal series reactances 
in the circuit 6 serves effectively to control the 
ionic current in the tube, such current having a 
component of like frequency with the current in 
circuit 6 and of constant r. m. s. value. 

is . As an interruption of the tube current causes 

O 

30 

45 

(C. 250-36) 
the circuit to revert to single phase series reso 
nance, destructively high voltages may appear 
across the reactances and the current from the 
Source become excessive. For this reason I pre 
fer to forestall such conditions by the insertion of 60 
the circuit breaker 7 which is designed to open 
the main line circuit when the current reaches a 
predetermined maximum r. m. s. value. Sim 
ilar protection might be had, of course, though 
probably at greater expense, by a voltage op- 65 
erated relay in parallel with either the coil or 
the condenser. 

It is a characteristic of gas discharge tubes, 
that the impedance of the same does not remain 
constant and this will result in distortion of the 
ionic current from the sine form of the source of 
voltage. Such distortion will also invariably be 
the case if the coil 5 is iron cored. The tube cur 
rent is therefore rich in harmonics and may in 
clude Sustained Oscillations of a frequency 
dictated by the constants of the circuit. These 
high frequency currents may be usefully emi 
ployed in radiation or in another circuit by the 
introduction of a mutual reactance 8, such as the 
condenser shown or a transformer in the con 
ductor 2. Where such high frequency currents 
are an object of the device, the connection of 
the conductor 2 to an intermediate tap of the 
coil 5, as shown in Figure 2, is useful for altering 
the circuit constants and thus controlling the 
generated frequencies. 
The circuit connected as shown in Figure 2 does 

not employ the full voltage across the coil for 
ionization, but only that portion thereof up to 
the intermediate tap. This connection, while it 
is of course, so adjusted as not to interfere with 
ionization, gives protection. Where desired to the 
tube against high frequency currents by the in 
ductance thus placed in Series with it and the 
condenser. 
I have found that the circuit as connected in 

Figure 2 Serves better to control distortion and 
generated high frequencies and is, therefore, nor 
mally preferable to the circuit as shown in Figure 
1. For instance in a typical example: The sup 
ply for circuit 6 was 120 volts, 60 cycle A. C., and 
the reactances of about 8000 ohms each; the ionic 
current should then theoretically have been 
120--8000 amperes or 15 m. a. Actually, how 
ever, such current was approximately 200 m. a., 
the excess being due to serious distortion and 
the generated high frequencies. When the cir 
cuit was changed to that shown in Figure 2, how 
ever, the ionic current was reduced to 18 m. a. 
practically the theoretical value. 
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In the above description and discussion of my 

invention it should be understood that the 
principle involved applies only when the coil and 
condenser reactances are equal at the line or im 
pressed frequency of the supply current, but is 
not necessarily limited to the Operation of gas 
discharge tubes, as it will give commercially 
acceptable results in extreme examples of non 
linear conduction. For example, a hot cathode 
gas-filled rectifier-bulb and load may be sub 
stituted for the discharge tube with a Substan 
tially constant output under varying conditions 
Of load. 
Having thus fully described my invention, what 

I claim as new and desire to secure by Letters 
Patent is: 

1. A control System for gas discharge tubes, 
comprising in combination with a source of alter 
nating potential, a Series resonant circuit tuned 
to the frequency of Said Source, and a gas dis 
charge tube connected across a part only of Said 
Series circuit. 

2. A control System for gas discharge tubes, 
Comprising in combination. With a Source of alter 
nating potential, a series resonant circuit con 
taining a pair of equal but opposed reactances in 
Series in said circuit whereby Said circuit is tuned 
to the frequency of Said Source, and a gas dis 
charge tube connected acroSS One Only of Said 
reactances. 

3. A control System for gas discharge tubes, 
comprising in combination with a source of alter 
nating potential, a Series resonant circuit con 
taining equal inductive and capacitive reactances 
in Series in Said circuit, whereby said circuit is 
tuned to the frequency of Said Source, and a gas 
discharge tube connected across mixed portions 
of said reactances. 

4. A control system for gas discharge tubes, 
comprising in combination with a source of al 
ternating potential, a series resonant circuit con 
taining equal inductive and capacitive reactances 
in series in Said circuit, whereby said circuit is 
tuned to the frequency of said source, and a gas 

i,975,770 
discharge tube connected across said capacitive 
reactance and a portion of Said inductive reac 
tance. 

5. A control system of the type set forth, com 
prising in Combination with a source of alter 
nating potential, a Series resonant circuit con 
taining equal inductive and capacitive reactances 
in Series in said circuit, whereby said circuit is 
tuned to the frequency of said source, and a gas 
filled rectifier bulb connected across said capaci 
tive reactance and a portion of said inductive 
reactance. 

6. A control system for discharge tubes, com 
prising in combination with a source of alter 
nating potential, a series resonant circuit tuned 
to the frequency of said source, a gas discharge 
tube connected across a part only of said series 
circuit, and a circuit breaker arranged to open 
the circuit upon interruption of the tube current. 

7. A control system for gas discharge tubes, 
comprising in combination with a source of al 
ternating potential, a series resonant circuit con 
taining a pair of equal but opposed reactances 
in series in said circuit whereby said circuit is 
tuned to the frequency of said source, a gas dis 
charge tube connected across one of said reac 
tances, and a circuit breaker to open said circuit 
upon interruption of the tube current. 

8. Means for generating high frequency cur 
rents, comprising in combination with a source 
of low frequency alternating potential, a series 
resonant circuit tuned to the frequency of said 
Source, and a gas discharge tube connected across 
a part Only of said series circuit. 

9. Means for generating high frequency cur 
rents, comprising in combination with a source 
of low frequency alternating potential, a series 
resonant circuit containing inductive and capaci 
tive reactances in series in said circuit, whereby 
Said circuit is tuned to the frequency of said 
Source, and a gas discharge tube connected across 
mixed portions of said reactances. 

LAURENCE R. CULVER. 
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