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The invention relates to a circuit arrangement for high-frequency 

operation of a discharge lamp, comprising 

- input terminals for connection to a supply voltage source, 

- a load branch provided with terminals for accommodating the discharge 

5 lamp and with an electrode heating transformer provided with a primary winding and 

secondary windings, each secondary winding being shunted by a branch comprising an 

electrode of the discharge lamp, 

10 

15 

- at least one switching element for generating a high-frequency current 

. through the load branch from a supply voltage delivered by the supply voltage source, 

- a control circuit for generating a control signal for rendering the 

switching element conducting and non-conducting with high frequency, 

- a dimmer circuit coupled to the control circuit for adjusting the 

frequency of the control signal. 

Such a circuit arrangement is known from European Patent 98285. The 

luminous flux of a discharge lamp operated by means of this known circuit arrangement 

may be adjusted in that the frequency of the control signal is adjusted. A change in the 

frequency of the control signal leads to a change in the frequency of the high-frequency 

20 current through the load branch, so that the impedance of the load branch and the 

amplitude of the high-frequency current are also changed. A change in the luminous 
.I 

flux of the di~~~ge lamp may thus be achieved through a c~ in the frequency of 

the control signal. In the known circuit arrangement, the electrodes of the discharge 
- .,_ ... - .. ~ 

lamp are heated during lamp operation both by the high-ffequency current flowing 

25 through the lamp and by an electrode heating current of the same frequency which 

flows through the electrodes of the discharge lamp as a result of a poten~.,¢ference 

between the ends of the secondary windings of the electrode heating transtC'nner during 

lamp operation. It is ensured _through dimensioning of the known circuit ~gement 

} I Ill. 
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that the temperature of the lamp electrodes is maintained at a suitable value during a 

lamp operation in which the discharge lamp achieves the highest adjustable luminous 

flux as a result of the discharge current and the electrode heating current. Lamp 

electrode life is comparatively long at this suitable value of the electrode temperature. 

5 When the luminous flux of the discharge lamp is reduced by a user by means of the 

dimmer circuit, however, not only the discharge current through the discharge lamp but 

also the electrode heating current through the electrodes decreases. The temperature of 

the electrode as a result drops further below the suit.able value in proportion as the 

luminous flux of the discharge lamp is reduced further. As a result, lamp electrode life 

10 is shortened to a comparatively high degree by dimming of the discharge lamp, while at 

the same time blackening of the ends of the lamp vessel of the discharge lamp takes 

place. 

15 The invention has for its object inter alia to provide a circuit arrangement 

by which it is possible to dim a discharge lamp ope.rated by means of the circuit 

arrangement without the life of the discharge lamp being adversely affected by this. 

According to the invention, a circuit arrangement of the kind mentioned in 

the opening paragraph is for this purpose characterized in that each branch shunting a 

20 secondary winding of the transformer comprises inductive means and capacitive means 

and has a resonance frequency which is different from the resonance frequency of the 

load branch. 

The resonance frequencies of all branches shunting a secondary winding 

of the transformer are chosen to be either all lower than the resonance frequency of the 

25 load branch or all higher than the resonance frequency of the load branch. It is achieved 

by this that, at operating frequencies between the resonance frequency of the load 

branch and th4?_~ frequency of each branch shunting the ends of a secondaiy 

winding,~ change in the operating frequency results ~ther in an increase in the . 
.. . ... .a-........ ;ft.I 

discharge current and an accompanying decrease in the eiectrode heating current, or in 

30 a decrease in the discharge current and an accompanying increase in the electr9.<1e ..., 

heating current. This means that, provided the circuit arrangement is suitabJl. 

dimensioned, the luminous flux of the discharge lamp may be adjusted over a wide 

range, each luminous flux value of the discharge lamp having an accompanying 
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electrode temperature of the discharge lamp of such a value that the electrode life is 

comparatively long, while in addition blackening of the lamp vessel ends hardly takes 

place. 

An advantageous embodiment of a circuit arrangement according to the 

5 invention is characterized in that the load branch comprises an inductive element, in that 

the resonance frequency of the load branch has a lower value than the resonance 

frequencies of the branches shunting the secondary windings, and in that the frequency 

of the high-frequency current through the load branch is higher for each luminous flux 

value of the lamp which can be set than the resonance frequency of the load branch and 
10 lower than the resonance frequencies of the branches shunting the secondary windings 

of the electrode heating transformer. Since the frequency of the high-frequency current 

through the load branch is higher than the resonance frequency of the load branch, the 

load branch acts as an inductive impedance. Depending on the design of the circuit 

arrangement, this is an important advantage because the life of the switching elements 

15 in the circuit arrangement is comparatively long when the load branch is an inductive 

impedance. In this advantageous embodiment of a circuit arrangement according to the 

invention, it is profitable to integrate the inductive element and the electrode heating 

transformer, so that one component performs different functions in the circuit 

arrangement. Owing to the comparatively small number of components, the circuit is of 
20 a comparatively simple construction, and thus more readily manufactured on a large 

scale. 

An embodiment of the invention will be explained with reference to a 
25 drawing. 

In the drawing, Fig. 1 shows an embodiment of a circuit arrangement 
'4' 

according to the invention, and · .. ~".--. 
Fig. 2 shows an electrode heating current as a function of a discharge 

·current iitrough a lamp operated by means of a ciiCuit..inngement as shown in Fig. 1. 
30 

.... 

In Fig. 1, reference numerals 1 and 2 denote input ~;for 
connection to a supply voltage source. It is desirable for the circuit arrangement shown 
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in Fig. 1 that the supply volt.age source should be a DC voltage source whose anode is 

connected to terminal 1 and whose cathode is connected to terminal 2. Input terminals 1 

and 2 are interconnected by a series circuit of two switching elements Sl and S2. 

Control electrodes of the switching elements are connected to respective outputs of 

5 control circuit I for generating a control signal which is to render the switching 

elements Sl and S2 alternately conducting and non-conducting with high frequency. An 

input of control circuit I is connected to an output of dimmer circuit Il which adjusts the 

frequency of the control signal. The load branch in this embodiment is formed by 

capacitors Cl, C2, C3 and C4, transformer L3, coils Ll and L2, terminals Hl and H2 

10 for accommodating a discharge lamp, and the discharge lamp La. The transformer L3 in 

this embodiment performs the function of electrode heating transformer as well as the 

function of inductive element. A common junction point of the switching elements S 1 

and S2 is connected to a first side of capacitor Cl. A further side of capacitor Cl is 

connected to a first end of primary winding P of transformer L3. A further end of 

15 primary winding Pis connected to a first side of capacitor C4. A further side of 

capacitor C4 is connected to input terminal 2. The further end of primary winding P is 

also connected to a first end of electrode Ell of discharge lamp La. Electrode Ell is 

shunted by a series circuit of coil Ll, capacitor Cl, and secondary winding Seel of 

transformer L3. A first end of el~e El2 of the discharge lamp La is connected to 

20 input terminal 2. Electrode E12 is shunted by a series circuit of coil L2, capacitor C2, 

and secondary winding Sec2. 

The operation of the circuit arrangement shown in Fig. 1 is as follows. 

When the input terminals 1 and 2 are connected to the anode and cathode, 

respectively, of a DC voltage source, the control circuit I renders the switching 

25 elements S 1 and S2 conducting and non-conducting with a high frequency f. As a result, 

a high-frequency current with frequency f flows through the load branch. A high-
~ 

frequency c~!'t with frequency f also flows through the two branches which shunt the 

secondary windings Seel and Sec2 of the transformer L3. When the lowest adjustable 

frequency~fihe control signal has been set by means of#lhe dimmer circuit n," the 

30 discharge lamp La dissipates approximately its rated power and the luminous flux of the 

discharge lamp La has the maximum value which can be set. The load ~~ is so 

dimensioned that the frequency f has a higher value than the resonance i&quency of the 

load branch, so that the load branch is an inductive impedance at the frequency f. In 
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addition, the branches shunting the secondary windings Seel and Sec2 of transformer · 

L3 are so dimensioned that the resonance frequencies of these branches are higher than 

the frequency f. The impedances of these branches as a result are capacitive. Now when 

the frequency of the control signal, and thus the frequency f of the high-frequency 

5 current in the load branch, is increased through the dimmer circuit Il, the impedance of 

the load branch increases. As a result, the current through the load branch decreases, 

and accordingly also the current through the discharge lamp La. An increase in the 

frequency f, however, also leads to a decrease in the impedance of the branches 

shunting the two secondary windings Seel and Sec2. The electrode heating currents 

10 flowing through these two branches are increased as a result. Conversely, the currents 

through the branches shunting the secondary windings Seel and Sec2 of the transformer 

L3 decrease when the discharge current is increased. Thus an increase in the electrode 

heating current is achieved at a decrease in the discharge current through the lamp such 

that the temperatures of the electrodes Ell and El2 of the discharge lamp have such a 

15 value at every adjustable luminous flux of the discharge lamp that the electrode life is 

comparatively long and that substantially no blackening occurs at the ends of the 

discharge vessel. 

In Fig. 2, the electrode heating current is plotted on the vertical axis in 

mA. The discharge current is plotted on the horizontal axis in mA. The discharge lamp 

20 for which the relation between discharge current and electrode heating current as shown 

in Fig. 2 was measured, was a low-pressure mercury discharge lamp of the PL-L type, 

make Philips, with a power rating of SS W. The curve Kl shows the measured relation 

between the discharge current and the electrode heating current. Points A and B on the 

curve Kl mark the limits of the adjustment range of the discharge current: 50 mA and 

25 600 iDA, respectively. Curves Kl and IO give the empirically determined maximum 

and minimum values, respectively, of the electrode heating current for each value of the 
.,, 

discharge current, at which the electrode life of the discharge lamp is comparatively 
·.ft~. . . 

long. ~ig. 2 shows that the electrode heating cur.rent lies between the minimum and the 

inaximum"Vaf'ue throughout the entire adjustment riri"ge..t' the discharge current. 
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Claims: 

1. A circuit arrangement for high-frequency operation of a discharge lamp, 
comprising 

- input terminals for connection to a supply voltage source, 

- a load branch provided with terminals for accommodating the discharge 
5 lamp and with an electrode heating transformer provided with a primary winding and 

secondary windings, each secondary winding being shunted by a branch comprising an 
electrode of the discharge lamp, 

- at least one switching element for generating a high-frequency current 
. through the load branch from a supply voltage delivered by the supply voltage source, 

10 - a control circuit for generating a control signal for rendering the 
switching element conducting and non-conducting with high frequency, 

- a dimmer circuit coupled to the control circuit for adjusting the 

frequency of the control signal, 

characterized in that each branch shunting a secondary winding of the transformer 
15 comprises inductive means and capacitive means and has a resonance frequency which 

is different from the resonance frequency of the load branch. 

2. A circuit arrangement as claimed in Claim 1, characterized in that the 
load branch comprises an inductive element, in that the resonance frequency of the load 
branch has a lower value than the resonance frequencies of the branches shunting the 

20 secondary windings, and in that the frequency of the high-frequency current through the 
load branch is higher for each luminous tlux value of the lamp which can be set than 

;, 

the resonan~J~uency of the load branch and lower than the resonance frequencies of 
the bral\ches shunting the secondary windings of the electrode heating transformer. 
3: -.:.: ... A circuit arrangement as claimed in C~, characterized in that the 

25 inductive element and the electrode heating transformer are integrated in one 

component. 
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