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My invention relates to apparatus for starting 
and controlling electric discharge devices such 
as discharge lamps of the fluorescent type. As is 
well known, discharge lamps require a higher 
voltage for starting than for their subsequent op 
eration. Such lamps in common use at the pres 
ent time have filamentary electrodes and have 
apparatus associated therewith by which heating 
current is passed through the electrodes to heat 
them to an electron emitting temperature before 
the Starting voltage is applied thereto. As a re 
sult of recent developments in the construction 
of Such lamp electrodes the lamps may be started 
Without prior heating of the electrodes, that is, 
started “cold cathode' without serious injury to 
the electrodes. It is the object of my invention to 
provide improved apparatus for producing the 
voltage necessary to effect the starting of such 
lamps without preheating their electrodes. A fur 
ther object of my invention is to provide appara 
tus which while effective to start a lamp will also 
control its Subsequent operation with the attend 
ant energy losses reduced to a low value. 
My invention will be better understood from 

-the following description taken in connection with 
the accompanying drawing and its scope will be 
pointed out in the appended claims. 

In the single figure of the drawing which is a 
circuit diagram illustrating an embodiment of 
my invention two electric discharge devices and 
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2 which, for example, may be 40 watt fluorescent 
lamps of similar construction and of common and 
well known form each having the filamentary or 
thermionic electrodes 3 are connected to be op 
erated in parallel from the source of alternating 
current supply 4. The source may be a 60 cycle, 
118 Wolt lighting circuit and the connection there 
With is shown controlled by the line switch 5. 
Connected between the lamp circuits and the 
Source 4 I employ suitable means, such as the 
autotransformer 6, for stepping up the voltage 
of the Source to a somewhat higher value, for ex 
ample 275 volts. In the circuit of the lamp is 
the lamp ballast comprising the reactor T, which 
for example may have an impedance of 890 ohms, 
and the capacitor 8, which for example may have 
an impedance of 1610 ohms. In the circuit of the 
lamp 2 is the lamp ballast comprising the reactor 
9, which for example may have an impedance of 
520 ohms. Thus it will be seen that the net im 
pedance in the circuit of the lamp is capacitive 
whereby the lamp current in that circuit is lead 
ing and the impedance in the circuit of the lamp 
2 is inductive whereby the lamp current in that 
circuit is lagging. Preferably the impedances in 
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2 
the two lamp circuits have such values that the 
total energy taken from the source of supply has 
a power factor close to unity, 
As mentioned above, the lamps which I employ 

although provided with thermionic electrodes do 
not have their electrodes preheated but rather 
are started "cold cathode.' I obtain the voltage 
necessary so to start the lamps in the parallel 
connected circuits illustrated by means of circuits 
which shunt the lamps and which include fixed 
circuit elements which circuits I shall now de 
Scribe. Connected across the lamp is the re 
actor 0 and connected across the lamp 2 is the 
Same reactor 0 in series with the capacitor , 
the reactor thereby being common to the two 
lamp Shunting circuits. The reactor O is con 
Structed to saturate at the voltage applied there 
to immediately upon the closing of the switch. 5 
and before the lamps start and in its saturated 
condition the impedance of that reactor may for 
example be 1450 ohms. As soon as the lamps 
start the reactor. G desaturates and in its de 
Saturated condition its impedance may, for exam 
ple, be 2550 ohms. The impedance of the capaci 
tor it may, for example, be 3540 ohms. The re 
Sulting voltages applied to the lamps are suffi 
cient to cause them immediately to break down 
upon the closing of the switch 5 after which they 
continue to Operate, the one on a leading current 
circuit, the other on a lagging current circuit 
with but slight energy loss in the circuits shunt 
ing them. - : 

The reactive circuit which shunts the lamp 
Will, for convenience, be spoken of as having re 
actance opposite in character to that of the cir 
cuit of the lamp inasmuch as the reactive volt 
age across the reactor O is opposite to the net 
reactive voltage across the ballast 7 and capaci 
tor 8. Likewise, the reactive circuit which shunts 
the lamp 2 will be spoken of as having reactance 
opposite in character to that of the circuit of the 
lamp 2 since the net reactive voltage across the 
reactor 0 and the capacitor if is opposite to the 
reactive voltage across the ballast 9. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In combination, a plurality of reactive lamp 

circuits each arranged to include an electric dis 
charge lamp, one of said circuits being capacitive 
and the other inductive, said circuits being con 
nected together to be supplied in parallel from 
a source of alternating current supply having a 
voltage less than that required to start the lamp, 
and a reactive circuit connected to shunt each 
lamp and functioning with the lamp circuits to 
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produce a high voltage to start the lamps, each 
of said shunt circuits having reactance opposite 
in character to that of the circuit of the lamp 
which it shunts and said shunt circuits having a 
reactive member in common. 

2. In combination, a plurality of reactive lamp 
circuits each arranged to include an electric dis 
charge lamp, said circuits being connected to 
gether to be supplied in parallel from a source of 
alternating current supply, the reactance of one 
of said circuits being capacitive and the reactance 
of the other being inductive, an inductive circuit 
connected to shunt the lamp in said one circuit 
and a capacitive circuit connected to shunt the 
lamp in Said other circuit, said shunt circuits 
having an inductive reactive member in common. 

3. In combination, a plurality of reactive lamp 
circuits each arranged to include an electric dis 
charge lamp, said circuits being connected to 
gether to be supplied in parallel from a source of 
alternating current supply, the reactance of one 
of said circuits being capacitive and the reactance 
of the other being inductive, an inductive circuit 
including an inductive reactor arranged to shunt 
the lamp in said one circuit and a capacitive cir 
cuit including, said reactor arranged to shunt 
the lamp in said other circuit. 

4. In combination, a plurality of reactive lamp 
circuits each arranged to include an electric dis 
charge lamp, Said circuits being connected to 
gether to be supplied in parallel from a source 
of alternating current supply, the reactance of 
one of Said circuits being capacitive and the re 
actance of the other being inductive, an induc 
tive reactor connected across the lamp in said 
one circuit, and a capacitor in series with said 
inductive reactor connected directly across the 
lamp in said other circuit. 

5. In combination, a source of alternating cur 
I rent Supply, a plurality of reactive lamp circuits 
each including an electric discharge lamp, said 

... circuits being connected to be supplied in parallel 
from Said Source, One of Said circuits being ca 
pacitive and the other inductive, an inductive re 
actor Connected acroSS the lamp in said capacitive 
circuit, and a capacitor and said inductive reactor 
connected in Series across the lamp in said in 
ductive circuit. 

6. In combination, a source of alternating cur 
rent supply, a plurality of reactive lamp circuits 
each including an electric discharge lamp, said 

4. 
circuits being connected to be supplied in par 
allel from said source, one of said circuits being 
capacitive and the other inductive, a saturable 
reactor connected across the lamp in said capaci 
tive circuit, and a capacitor in Series with said 
reactor and connected with said reactor across 
the lamp in said inductive circuit, said reactor 
being constructed to Saturate at the voltage ap 
plied thereto before the lamps start and to de 
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Saturate at the voltage applied thereto after the 
lamps start. 

7. In combination, a source of alternating cur 
rent Supply, a step-up autotransformer connected 
therewith, a plurality of lamp circuits each con 
taining an electric discharge lamp connected to 
be supplied in parallel from said transformer, one 
of Said circuits including both inductive and ca 
pacitive ballasting means, the latter predominat 
ing, the other of said circuits including inductive 
ballasting means only, an inductive reactor con 
nected across the lamp in said one circuit, and a 
capacitor and said reactor connected in series di 
rectly across the lamp in said other circuit. 

8. In combination, a source of alternating cur 
rent supply, a step-up autotransformer connected 
therewith, a plurality of lamp circuits each con 
taining an electric discharge lamp connected to 
be supplied in parallel from said transformer, one 
of said circuits being capacitive and including a 
reactor and a capacitor and the other being in 
ductive and including a reactor, a saturable re 
actor connected across the lamp in said capaci 
tive circuit and a capacitor in series with said 
saturable reactor and connected with said satura 
ble reactor across the other lamp. 

JOHN H. CAMPBELL. 
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