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This invention relates to gaseous discharge 
tubes and more particularly to a circuit for in 
stantaneously starting one or more gaseousdis 
charge tubes or fluorescent lamps. ' 
As is known, one of the‘main di?iculties en 

countered in the utilization of gaseous discharge 
tubes or ?uorescent lamps is that a relatively 
high voltage must be applied to the lamp elec 
trodes in order to start an electric discharge 
therebetween and to ionize the gas contained in 
the lamp. On the other hand, once started,v the 
initial voltage between the electrodes must be 
decreased to a considerably lower value since the 
internal resistance of the ionized lamp is rela 
tively low and a high discharge current ccnsid“ 
erably reduces the life of the lamp. 

It is known to provide the ?uorescent lamps 
with one or more directly or indirectly heated 
electrodes which are connected to the alternating 
current supply source in series with a thermal or 
magnetic starting switch so that the ?rst cur 
rent impulses ‘flowing through the electrodes 
heat the same to an electron emitting tempera 
ture. The emitted electrons ionize the gas in 
cluded in thetube thus lowering the internal re 
sistance thereof, so that the main voltage is 
suf?cient to start the discharge between the elec— 
trodes of the tube. After a predetermined period 
of time depending upon the lamp characteristics, 
the starter automatically interrupts the series 
connection of the electrodes which now operate 
as simple or "cold” discharge electrodes. How 
ever, the starter which constitutes the main aux“ 
il‘ary element fluorescent lamp circuits, is a 
device of rather complicated construction the 
correct operation of which is considerably influ~ 
enced by the ambient temperature, so that the 
starting of ?uorescent lamps included in this type 
of circuits is sometimes erratic. 

It is also known to provide circuits for start 
ing fluorescent lamps which do not utilize start 
ers and in which the discharge electrodes of the 
lamps can be constituted by rods or plates of ade 
quate material. However, the maiority of these 
circuits require equipment in form of trans 
formers and inductors of special design and crit 
ical adjustment, so that the advantages gained 
by the elimination of the starter are sometimes 
more than balanced by the cost of the auxiliary 
equipment and the larger mounting space re 
quired for the installation. 

I have now found that a circuit for instanta 
neously starting one or more fluorescent lamps 
will be obtained by utilizing the voltage devel 
oped across the capacitive component of a series } 
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resonant circuit and by utilizing the inductive 
component of the same series resonant circuit as 
a current limiting device. 
The circuit for gaseous discharge tubes or ?uo 

rescent lamps according to the present inven 
tion comprises an inductor and a capacitor con 
nected in series and designed to form a resonant 
circuit tuned approximately to the frequency of 
the alternating current supply source, the ?uo 
rescent lamp being connected in parallel with 
the capacitor, so that the amplitude of the oscil 
lating voltage developed across said capacitor 
is suf?cient to start the electric discharge be 
tween the electrodes of the tube without a pre-_ 
vious ionization of the gas by electrons, emitted 
from the tube electrodes. Once ignited, the in 
ternal resistance of the lamp drops to a value 
considerably lower than the reactance of the ca 
pacitor and the inductor of the series resonant 
circuit operates as a current limiter device which 
maintains the current ?owing through the lamp 
at a predetermined value. 

‘Therefore one of the main objects of the pres 
ent invention is to provide a circuit which will 
furnish instantaneous ignition of ?uorescent 
lamps without the use of starters and ?lamentary 
electrodes in the lamps. 
' A further object of the present invention is to 
provide a circuit for instantaneously igniting one 
or more fluorescent lamps comprising a minimum 
of circuit elements arranged in a very'simple 
circuit layout. 
A still further object of the present invention 

is to provide a circuit for ?uorescent lamps 
which will allow of the utilization of two ?uo 
rescent tubes without requiring additional aux 
iliary elements or parts. 
A further object of the present invention is to 

provide a circuit for ?uorescent lamps in which 
the colour ofthe emitted light may be adjusted 
by means of resistors or capacitors inserted in 
the circuit. 
A still further object of the present invention 

consists in providing a circuit for fluorescent 
lamp-s wherein the amplitude of the voltage uti 
lized for igniting the lamp can be regulated at 
will by means of inductors inserted in the cir 
cuit. 
These and further objects and advantages of 

the present invention are described more fully 
in the detailed description which follows and are 
illustrated by the accompanying drawings, 
wherein: 

‘ Fig. 1 shows the basic layout of a circuit for 
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one ?uorescent lamp according to the present 
invention. 

Fig. 1a, discloses a modi?cation of the circuit 
layout shown in Fig. 1. 

Figures 2 to '7 and 2a to ‘la inclusive each show 
a modi?cation of a circuit for ?uorescent lamps 
arranged in accordance with my invention, and 

Fig. 8 shows a further modi?cation. 
In the drawings similar parts or elements are 

designated with similar reference numerals or 
characters. 

Referring now to the diagram shown in Fig. 1, 
it can be seen that the basic circuit for ?uorescent 
lamps according to my invention comprises an 
inductor a, having its end I connected by means 
of conductor 2 to input terminal 3 of the circuit, 
while the other end 4 of inductor a is connected 
through conductor 5 to one electrode of a capac 
itor b, the other electrode of which is connected 
to the other input terminal 6 of the circuit by 
means of a conductor 1, input terminals 3 and 6 
being connected to an adequate alternating cur 
rent supply source during the operation of the 
lamp. 
A gaseous discharge tube or fluorescent lamp 0 

is connected in parallel with capacitor b, and each 
end of the discharge electrodes 8 of the tube is 
directly connected to one of the electrodes of ca 
pacitor b by means of respective conductors 9. 
Inductor a and capacitor 21» are designed to con 

stitute a series resonant circuit tuned approxi 
mately to the frequency of the alternating current 
supply source to which input terminals 3 and 6 
of the circuit are applied. 
When applying the main voltage to the circuit 

according to the present invention, the “cold” 
?uorescent lamp 0 constitutes a very high resist 
ance to the alternating current ?owing in the 
circuit and does not change the impedance of 
the capacitor across which it is connected. The 
alternating current hence ?ows through inductor 
a and capacitor b and the oscillating voltage de 
veloped across the latter circuit element is sum 
ciently high to start an electric discharge between 
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during the starting period the sum of the induct 
ances of both windings, together with the capaci 
tance of capacitor 0, constitutes a series resonant 
circuit, and the voltage developed across capaci~ 
tor 11 thus being sui?cient to start the electric dis 
charge between the electrodes 8 of the lamp. 
However, as soon as the lamp has been ignited, 

the current circulating in the circuit saturates one 
or both windings of inductor a thus lowering their 
inductance so that the high current intensity 
required for operating the lamp, is easily obtained. 

Referring now to the circuits disclosed in the 
Figs. 2 to '7 and 2a to ‘la inclusive, it can be ob 
served that each of these circuits comprises the 
basic series resonant circuit shown in the draw 
ing of Fig. 1a and which includes one gaseous 
discharge tube 0, with the di?erence that the 
secondary winding H] of transformer T, the pri 
mary winding of which constitutes inductor a 
of the series resonant circuit, is connected to a 
secondary gaseous discharge tube d, this circuit 
thus supplying the required current for two 
gaseous discharge tubes or fluorescent lamps with 
the same number of circuit elements. 
In fact, as can be observed in the drawing of 

Fig. 2, the basic series resonant circuit corre 
sponding to main discharge tube a is formed of 
input terminal 3, conductor 2, primary winding 
a of transformer T, conductor 5, capacitor 79, con 
ductor ‘I and the other input terminal 6, main dis 
charge tube a being connected in parallel with 
capacitor b. 
The supply circuit for the secondary gaseous 

discharge tube (1 is formed of the above-men 
tioned secondary winding lil connected with its 
extreme 42 to input terminal 3 by means of con 
ductor 14, while the other extreme i! thereof is 
connected by means of conductor l5 to one of the 
discharge electrodes 8’ of secondary tube d, the 
other discharge electrode of which is coupled to 
the other input terminal 8 of the series resonant 
circuit by means of conductor 16. 
Hence, the basic series resonant circuit consti 

tuted by the primary winding a of transformer 
the discharge electrodes 8 which ionizes the gas 45 T and capacitor b connected in parallel with the 
included in the ?uorescent lamp. 
Due to the ionization of the gas, the internal 

resistance of the lamp drops to a value consider 
ably lower than the impedance of capacitor b, 

main electric discharge tube c, and the supply 
circuit for the secondary electric discharge tube 
d which includes the secondary winding ID of 
transformer T, are connected in parallel. 

so that the main portion of the current ?ows 50 When applying the mains voltage to the circuit 
through lamp 0 and inductor a which acts as 
current limiter. Fluorescent lamp 0 is now in 
an operating condition and the discharge between 
the electrodes thereof will be maintained as long 
as the circuit remains connected to the alternat 
ing current supply source. 
Hence, it can be seen that in the circuit accord 

ing to my invention an almost instantaneous and 
automatic ionization and starting of the ?uo 

55 

shown in Fig. 2, the oscillating voltage developed 
across capacitor b causes the ionization of the gas 
included in the tube to, as already explained here 
inbefore. 
At the same time the oscillating voltage de 

veloped in the primary Winding a of transformer 
T induces, as known, a corresponding secondary 
tension in winding iii of the transformer and this 
secondary tension has an amplitude sufficient to 

rescent lamp is obtained as soon as the mains 60 cause an electric discharge between the electrodes 
voltage is applied to the circuit. 
The operation of the circuit shown in Fig. 1a 

is similar to that disclosed in Fig. 1, with the 
sole di?erence that inductor a is _formed by the 

8' of discharge tube d, the windings of trans 
former :1 being designed and adjusted so that the 
ionization and ignition of the gaseous discharge 
tubes 0 and dis completed almost simultaneously. 

primary winding of atransformer T, the second- 65 The current circulating in the basic series 
ary winding 10 of which is loaded by means of a 
resistor l3 connected to the extremes H and I2 
of the winding, so that the impedance of inductor 
a can be conveniently adjusted by varying load 
resistor I3. 
When the ?uorescent lamp 0, used in the cir 

cuits shown in Figs. 1 and la, is of the high cur 
rent intensity type, inductor a can be split in 
two series connected windings separately mounted 

resonant circuit, i. e. the current which in a cer 
tain moment passes from input terminal 3 to 
primary winding :1, gaseous'discharge tube 0, and 
other input terminal 6 or vice versa, causes a con 

0 siderable reduction of the inductance of the pri 
mary winding a which, after starting, operates as 
a current limiting reactance with respect to 
gaseous discharge tube 0. A similar phenomenon 
occurs in the supply circuit of the secondary 

on a common core having an air gap, so that 75 gaseous discharge tube cl, since the current cir 
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culating through the tube automatically reduces 
the inductance of secondary winding It. 

rl‘he operation and general layout of the circuit 
shown in Fig 2a; is similar to that of the circuit 
shown in Fig. 2, with the only difference that in 
the former extreme iii of secondary winding iii 
of transformer T is connected to input terminal 
ii by means of a conductor i‘i, while the electrode 
E’ of the same secondary discharge tube at, instead 
of being coupled to input terminal ii as shown in 
the embodiment of the invention disclosed Fig. 
2, is connected to input terminal 3 of the basic 
series resonant circuit by means of a conductor 
58, as shown in the circuit of Fig. 2a, the opposite 
discharge electrode 8’ of tube at being connected 
to the other extreme ll of secondary winding it‘ 
through a conductor it. 

Therefore, it will be evident for those skilled in 
the art, that the operation of the circuit shown 
in Fig. 2a, is exactly similar to that of Fig. 2 
with respect to the instanteous starting and auto 
matic ignition of the gaseous discharge tubes 0 
and cl, since the primary secondary wind~ 
lugs a and E13 of transformer '53, although being 
connected in a different manner, operate as al~ 
ready explained with reference to the circuit 
shown in Fig. 2. 
The circuits shown in Figs. 3 to 7 and 3a to To 

inclusive, are based on the circuits‘ disclosed in 
Figs. 2 and 211 respectively, and refer to several 
modi?cations of the basic series resonant cir 
cuit. 

It has been found in practice, that in spite of 
the fact that like voltages are applied to the 
gaseous discharge tubes 0 and (Z, a slight differ 
ence in the colour of the emitted light is some 
times to be found and it has been determined that 
generally this difference is due to variations in 
the phase of the alternating current circulating 
through the tubes. 

Therefore, in order to improve the operation 
of the circuits comprising two gaseous discharge 
tubes according to the present invention, and 
more particularly to obtain like colours of the 
light emitted by the tubes, a resistor 59 or It’ 
can be inserted in series with a capacitor b and 
pa'allel to the corresponding discharge tube 0, 
as can be observed in the circuits shown in Figs. 
3 and 3a, in which resistors E9 or 59' together 
with capacitor b constitute a phase shifting cir 
cuit. 
The adiustrient of the colour of the light 

emitted by the secondary gaseous discharge tube (1 
can be obtained by connecting a capacitor 25% or 
Ell’ across the extremes i l and l 2 of the secondary 
winding ill of transformer T (Figs. 4 and 4a), 
and it will be evident that similar condenser 25 
or 2!’ connected across the primary winding a 
of transformer T 5 and 5a), will have the 
same eifect on the colour of the light emitted by 
the main gaseous discharge tube 0, since these 
condensers shift the phase of the current ?owing 
through the corresponding tube. 
As already explained hereinabove, the in 

stantaneous starting of the gaseous discharge 
tubes 0 and d is obtained by means of the high 
oscillating voltage developed across the corre 
sponding element of the basic series resonant cir 
cult according to the present invention. How~ 
ever it has been noticed that this voltage may 
acquire so large an amplitude as to destroy not 
only the insulation between the primary and 
secondary windings of tranfornier T, but also con 
siderably reduce the life of the tubes by producing 
sputtering of electron emitting material pro 
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vided on the discharge electrodes. Therefore, in 
designing transformer T, the primary and sec 
ondary windings thereof are generally con 
structed so as to have individual inductances and 
a mutual coupling which will facilitate the gener 
ation of a relatively low voltage for automatically 
starting the gaseous discharge tubes included in 
the circuit. ' 

However, sometimes it may be convenient to 
provide additional means for limiting the osci1lat~ 
ing voltage, and such means can be formed of 

ctor or 22’ connected in parallel with 
the n-ain gaseous discharge tube 0, as can be ob 
served in the circuits shown in Figs. 6 and 6a 
respectively. 

Inductor 22 or 22' constitute a load for the 
basic series resonant circuit according to the 
resent invent-ion and thus limits the amplitude 

01‘ the oscillating voltage developed therein which, 
hence, cannot reach values causing the destruc 
tion of the insulation between the windings of 
transformer or the modi?cation of the dis 
charge electrodes of the tubes. 
Instead of connecting the voltage limiting in; 

ducts-r 22 or 22’ across main discharge tube 0, 
it can be inserted between the extremes ii and 
fl of secondary and primary windings ill and a, 
respectively, of transformer T, as can be ob 
served in the circuits shown in Figs. 7 and 7a. 
In this position inductor 22 or 22’ operates as an 
amplitude limiter for the oscillating voltage de 
veloped in the circuit for ?uorescent or gaseous 
discharge lamps according to the present inven 
tion. 

‘If relatively long gaseous discharge tubes 0 
and d were to be utilized with one of the circuits 
according to the present invention, a step-up 
autotransforrner TT can be inserted between the 
alternating current supply source and input ter 
minals 3 and S of the circuits, as can be seen 
in the drawing of Fig. 8. 
While I have indicated and described several 

systems for carrying my invention into effect, it 
will be apparent to one skilled in the art that 
my invention is by no means limited to the par 
;c lar organizations shown and described, but 
many modi?cations may be made without de 
parting from the scope of my invention, as set 
forth in the appended claims. 

I claim: 
1. A circuit for gaseous discharge tubes, com 

prising a source of alternating current, an induc 
tor and a capacitor connected in a series reso 
nant circuit and a main gaseous discharge tube 
connected in parallel with said capacitor, said in 
ductor being constituted by the primary winding 
of a transformer 
is directly connected to one input terminal of 
the circuit while the other extreme of said sec 
ondary winding is connected to one discharge 
electrode of a secondary gaseous discharge tube, 
the other discharge electrode of which is con 
nected to the other input terminal of the said 
series resonant circuit. 

A circuit for gaseous discharge tubes, com 
prising a source of alternating current, an in 
ductor a capacitor connected in a series 
resonant circuit and a main gaseous discharge 
tube connected in parallel with said capacitor, 
said inductor being constituted by the primary 
winding of a transformer the secondary wind 
ing of which is directly connected with one eX 
trerne to one input terminal of the circuit, while 
the other extreme of said secondary winding is 
connected to one discharge electrode of a see 

the secondary winding of which 
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ondary gaseous discharge tube, the other dis 
charge electrode of which is connected to the 
other input terminal of the said series resonant 
circuit, and a resistor inserted in series with 
said capacitor connected in parallel with said 
gaseous discharge tube. 

3. A circuit for gaseous discharge tubes, com 
prising a source of alternating current, an in 
ductor and a capacitor connected in a series 
resonant circuit and a main gaseous discharge 
tube connected in parallel with said capacitor, 
said inductor being constituted by the primary 
winding of a transformer the secondary winding 
of which is directly connected with one extreme 
to one input terminal of the circuit, while the 
other extreme of said secondary winding is con 
nected to one discharge electrode of a secondary 
gaseous discharge tube the other discharge elec 
trode of which is connected to the other input 
terminal of the said series resonant circuit, and 
a capacitor connected in parallel with said sec 
ondary winding. 

4. A circuit for gaseous discharge tubes, com 
prising a source of alternating current, an induc 
tor and a capacitor connected in a series reso 
nant circuit and a main gaseous discharge tube 
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8 
connected in parallel with said capacitor, said in 
ductor being constituted by the primary winding 
of a transformer the secondary winding of which 
is directly connected with one extreme to one 
input terminal of the circuit, while the other 
extreme of said secondary winding is connected 
to the discharge electrode of a secondary gase 
ous discharge tube, the other discharge electrode 
of which is connected to the other input termi 
nal of the said series resonant circuit, and an 
inductor connected to the extremes of said pri 
mary and said secondary windings remote from 
the input terminals of the said circuit. , 
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