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terminals for accommodating a first discharge lamp,

- a second load branch provided with two ends which are connected to the ends
of the first load branch, with second inductive means, with second capacitive
means, and with terminals for accommodating a second discharge lamp.

Such a circuit arrangement is known from German Patent Application
DE 4039161 Al. Two-discharge lamps in parallel load branches can be operated with
the known circuit arrangement. A problem which arises in general in the operation of
discharge lamps in parallel load branches is the control of the luminous fluxes of the
discharge lamps. The luminous fluxes of the discharge lamps may, for example, differ
strongly because the discharge lamps have different electrical properties. To counteract
this problem, the known circuit arrangement is provided with a balance transformer. A
first winding of this balance transformer forms part of the first load branch, and a
second winding forms part of the second load branch. It is possible by means of this
balance transformer to minimize a difference between the luminous fluxes of the two
discharge lamps. The balance transformer, however, is a voluminous and comparatively
expensive component. It was found in practice, moreover, that the balance transformer

is less capable of eliminating a difference between the luminous fluxes in proportion as
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_20 The frequency of the currents flowing through the discharge lamps during

lamp operation is equal to the frequency of the high-frequency voltage, referred to as
operating frequency hereinafter. Since the operating frequency was chosen so as to lie
between the two resonance frequencies, the impedance of the load branch with the
higher resonance frequency decreases when the operating -frequency increases. As a

25 result, the current through the discharge lamp in this branch rises, so that also the
luminous flux of the discharge lamp rises. The impedance of the load branch with the
lower resonance frequency, moreover, increases with a rise in the operating frequency,
and thus the current through the discharge lamp in this load branch will drop. Similarly,
a decrease in the operating frequency leads to an increase in the luminous flux of the

30 discharge lamp present in the load branch having the lower resonance frequency, and a
decrease in the luminous flux of the discharge lamp present in the load branch having

the higher resonance frequency. It is thus possible in a simple manner to control the

ratio between the luminous fluxes of the two discharge lamps by means of a
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signal. It is possible through the use of this advantageous embodiment of a circuit

arrangement according to the invention to maintain a certain ratio between the luminous

20 fluxes of the discharge lamps during lamp operation in spite of changes, for example, in
ambient parameters.

A further advantageous embodiment of a circuit arrangement according to
the invention is characterized in that the circuit arrangement is in addition provided with
means for adjusting the luminous flux of the light joihtly radiated by the discharge

25 lamps. It is possible by means of this further advantageous embodiment of a circuit
arrangement according to the invention to adjust not only the ratio between the luminous
fluxes of the discharge lamps but also the total luminous flux.

The means for adjusting the luminous flux of the light jointly radiated by the discharge
lamps may comprise, for example, means for adjusting the duty cycle of the control

30 signal generated by the control circuit, or means for adjusting the amplitude of the

supply voltage.
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a fungtion of the operating frequency. In Fig. 1, Kerr]
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terminal’ 5 K3 and K4 for holding a discharge |anp, and input termnal K2 in
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f1 owf ng t hreirayit $O oo genemsingoncortrolisignak for meadering the switching elements
conducting and non-conducting with high frequency. A common junction point of the
switching elements S1 and S2 is connected to a first side of a capacitor C3. A further

20 side of capacitor C3 is connected to a first side of coil L1. A further side of coil L1 is
connected to terminal K3 and to a first side of capacitor Cl. A further side of capacitor
Cl1 is connected to input terminal K2. Terminal K3 is connected to terminal K4 via
discharge lamp Lal. Terminal K4 is connected to input terminal K2. Coil L1, capacitor
C1, terminals K3 and K4 for holding a discharge lamp, and input terminal K2 in this

25 embodiment form the first load branch (I). Coil L1 and capacitor C1 form the first
inductive and the first capacitive means, respectively, which form part of the first load
branch. The further side of capacitor C3 is also connected to a first side of coil L2. A
further side of coil L2 is connected to terminal X5 and to a first side of capacitor C2. A

. further side of capacitor C2 is connected to input terminal K2. Terminal K5 is

30 connected to terminal K6 via discharge lamp La2. Terminal K6 is connected to input
terminal K2. Coil 12, capacitor C2, terminals K5 and K6 for holding a discharge lamp,
and input terminal K2 in this embodiment form a second load branch (II). Capacitor C3

serves to prevent a direct current flowing through one of the load branches. The

-
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The operation of the circuit arrangement shown i'n Fig. Is as foll ows.
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contdol circuit SC adj usts the frequency of the
20 and non-conducting with high frequency As a result of this, a substantially square-wave

high-frequency voltage is present at the common junction point of the two switching
elements, Owing to this substantially square-wave high-frequency voltage, a high-
frequency current flows in the two load branches. Signals are present at the inputs of
circuit portion MC which are a measure for amplitudes of the currents in the load
25 branches and the voltages across the first and the second discharge lamp. Circuit portion
. MC generates a signal which is a measure for the ratio between the power consumed by
the first discharge lamp and the power consumed by the second discharge lamp by
means of these signals present at the inputs. This signal is also a measure for the
difference between the luminous flux of the first discharge lamp and the luminous flux
30 of the second discharge lamp.
When the switching element S3 is in a first state in which main electrode
El is connected to main electrode E2, the output of circuit portion MC is connected to
the input of control circuit SC, and the control circuit SC adjusts the frequency of the
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on the signal generated by circuit portion MC (if one of the discharge lamps Lal or La2

~is absent or defective, the signal generated by the circuit portion MC assumes
comparatively low or comparatively high values).
Irrespective of the state of switching element S3, the luminous fluxes of
25 the discharge lamp(s) operated. by means of the circuit arrangement can be influenced
through adjustment of the amplitude of the DC voltage present betweén input terminals
K1 and K2, or through adjustment of the duty cycle of the control signal generated by
control circuit SC.
Fig. 2 shows the luminous flux in lumens plotted on the vertical axis. The
30 operating frequency in kHz is plotted on the horizontal axis. The curves indicated with
Lal and La2 show the respective luminous fluxes of discharge lamps Lal and La2 as a
function of the frequency of the high-frequency voltage. It is apparent that the two

curves have a maximum. These maxima correspond to the resonance frequencies of the
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firsg and second | oad branches. These frequenci es have been indicated with
fl d f2, respectively, in Fig. 2. The adjustnent range of the operating
fregpency lies between f1 and f2. In a practical realisation
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t he pnbodi nfollowsf a circuit arrangenent according to the invention as shown
in Hg. 1, L1, 1ﬁrel(_:1__ eapg\}gz were so di nensioned that the resonance
frequencies of t od nches were 32 kHz and 45 kHz, respectively.
Low-pressure nercwj )\ qdisgparge lanps with a power rating of approximtely
50 and with different colour points were operated by neans of this
further practicall2mbdB méht. It was found that the col our point of the
light r (Hated j o t‘lﬁszgt he two | ow pressure nercury di scharge |anps
coul{d be™adj uste ver“atonsi derabl e range through adjustnent of the
oper{ptl ng frequency. When low-pressure mercury discharge lamps of the TLD type with a

power rating of 50 W are operated by means of this practical realisation, the resonance

frequencies of the load branches are 32 and 34 kHz, respectively. It was found to be -
possible to keep the luminous fluxes of the low-pressure mercury discharge lamps

15 substantially equal, even when the luminous fluxes of the low-pressure mercury
discharge lamps were set for approximately 1% of their nominal value.

In a further practical realisation of the embodiment of a circuit
arrangement according to the invention as shown in Fig. 1, L1, L2, C1 and C2 were so
dimensioned that the resonance frequencies of the load branches were 32 kHz and 45

20 KkHz, respectively. Low-pressure mercury discharge lamps with a power rating of
approximately 50 W and with different colour points were operated by means of this
further practical embodiment. It was found that the colour point of the light radiated
jointly by the two low-pressure mercury discharge lamps could be adjusted over a
considerable range through adjustment of the operating frequency.
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circpit arrangenent for operating at |east two discharge | anps, conprising{:
- " input termnals for connection to a supply voltage source, -
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with two ends which are coupled to t means, with first
I ndctive means, with first capaciti W th termnal s
for facconmodating a first discharge | anmp, - a second | oad branch

proJji ded with two ends which are connected to the ends of the first
| oaq branch, w th second inductive neans, wth second capacitive
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t he frequency of, the high- frequency voltage is, higher than the Iomer
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for jadjusting the opefatin reque Cy in 3.
A cijrcuit arr angdmshloadsbmdmpmnﬁdedmﬁlhaﬁwu dndsrw]ﬂch@imcmpid torthe smtchjngt t he

cirguit arrangenent is. Ltion rOV|d thne.nsfor adj,usijng the
| un{nous flux ofMEfld W‘bﬁ.{’% ‘Bfl?ﬁq B’? @ € OFaRY a‘Fﬁd&.
10 terminals for accommodatmg a ﬁrst discharge lamp,

- a second load branch provided with two ends which are connected to the ends

and Jnon-conducting with high freque I“IHaSBeereRebiacreat | oad branch provided

"h

of the first load branch, with second inductive means, with second capacitive
means, and with terminals for accommodating a second discharge lamp,
characterized in that the resonance frequency of the first load branch is different from
15 the resonance frequency of the second load branch, in that the frequency of the high-
frequency voltage is higher than the lower resonance frequency and lower than the
higher resonance ﬁe§uency, and in that the circuit arrangement is provided with means
for adjusting the frequency of the high-frequency voltage.
2. A circuit arrangement as claimed in Claim 1, characterized in that the
20 circuit arrangement is in addition provided with means for generating a signal which is
a measure for a ratio between the luminous flux of the first discharge lamp and the
luminous flux of the second discharge lamp, and for influencing the means for adjusting
the operating frequency in dependence on said signal.
3. A circuit arrangement as claimed in Claim 1 or 2, characterized in that
25 the circuit arrangement is in addition provided with means for adjusting the luminous

flux of the light jointly radiated by the discharge lamps.
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