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Abstract

Ballast for gas discharge lamps with shutdown of the

filament heating

.An 'electi:onic - ballast  for dischatge | la-mps with
electrode filaments. The ballast contains a frequency-
selective device, which suppresses an auxiliary heating
current in the electrode filaments during operation of
the lamp. Heating of the electrode filaments 1is
possible only within a narrow frequency band.

Fig. 1
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Patent-Treuhand-Gesellschaft fiir elektrische Gluhlampen

mbH., Munich

Ballast for gas discharge lamps with shutdown of the

- filament heating

Technical field

'The invention is based on an electronic ballast
according to the preamble of claim 1.

An electronic ballast principally contains an

AC voltage generator, which provides an AC voltage of

an oscillation frequency that is substantially higher
than the frequency of the mains voltage. Through
suitable means, the electronic ballast must start an
attached discharge lamp and subsequently make it
operate. The starting of a discharge lamp with
electrode filaments can be subdivided 1nto preheating

.' _'arlid': ,ig_n'itioln';! For pr'eheatin'g, .a Curreﬁt flows "th'r'oﬁgh '
the electrode filaments and brings them to a

temperature which allows subsequent ignition that
entails only minor damage to the electrode filamént.
Once the discharge lamp has been ignited, the operatlion
of the discharge lamp begins. In this state, the

current for the gas discharge 1in the lamp 1s supplied
via the electrode filament terminals. A current which
flows 1in at one electrode filament terminal 1is then
divided into a part that flows into the gas discharge
and a part that flows out again at the other terminal
of the same electrode filament. The part of the current
which does not flow into the gas discharge causes
additional heating of the electrode filament in
relation to the gas discharge, for which reason this
current is referred to as an auxiliary heating current.
In discharge lamps with fragile electrode filaments,
this auxiliary heating current must be low in order to
achieve a long life. It is therefore expedient for the
electrode filaments to carry essentially the gas

discharge current during operation. The auxiliary
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heating current should be small compared with the
current for the gas discharge (at most 20%).

Prior Art

The document EP0748146 (Krﬁmmel)"proposes- a .

héati‘ng: t'ran‘sfc':rmer for the preheating. The AC voltage

generator feeds the preheating current into its primary
winding. Each electrode filament 1s attached to a

secondary winding of the heating transformer. A switch
can be used to interrupt the flow of current in the
primary winding of the heating transformer. This makes
it possible to prevent any auxiliary heating current
from flowing during operation, so that the electrode

filaments carry essentially the gas dischargé current.

-However; this solution requires a switch and the system

needed for actuating 1it.

Description of the Invention

It is an object of the present invention to
provide an electronic ballast according to the preamble
of claim 1, which does not need a switch for turning
off the preheating and 1s therefore lesé expensive than
the aforementioned solution.

This object 1s achieved, 1in the case o0of an
electronic ballast having the features of the preamble
of claim 1, by the features of the characterizing part
of claim 1. Particularly advantageous configurations
are given in the dependent claims.

According to the 1invention, the electronic
ballast contains a frequency-selective device, which
permits preheating of the electrode filaments only if

the oscillation frequency of the electronic ballast is

within a narrow frequency band, which is determined by

the frequency-selective device. The frequency-selective
device 1s ©preferably formed by a tuned circuit
consisting of an inductor L and &a capacitor C. The

electronic Dballast's oscillation frequency, at which
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preheating i1s then possible, 1is given by the resonant
frequency of this tuned circult, where:

e
- ) 270/ LC

Of course, it 1s not ﬂnecessary 'to comply'
exactly with this frequency. Instead, it is sufficilent
for the electronic ballast's preheating oscillation
frequency to be within a narrow frequency band around
the resonant frequency fres. In practice, 1t has been
found that a frequency band of +/-10% around the
resonant frequency is sufficient.

The inductor of the tuned circuit may,
according to the invention, be formed by the primary
inductor of the heating transforiner. That 1is to say,
the inductor which constitutes the primary winding of
the heating transformer, together with a serieé

‘resonance capacitor .connected 1in ‘series or a parallel

‘resonance capacitor connected in parallel, forms the

tuned circuit. In principle, the tuned circuit may also
be formed on the secondary side of the heating
transformer. Since the impedance level is lower there,
however, high resonant currents that constitute a high
compdnent load are produced.

In order to be able to form a sufficiently high
primary 1inductance, a heating transformer with loose
coupling may be selected.

Since the AC voltage generator of thé
electronic ballast often delivers a square-wave
voltage, the tuned circuilt can also be excited by
harmonics. Since, according to the invention, no
auxiliary current 1s meant to flow during operation of
the lamp, the -electronic ballast must not, at the
operating frequency, excite the tuned circuit with a
harmonic. The term "operating frequency" is intended to
mean the oscillation frequency at which the electronic
vallast functions during operation of the lamp. Since a
square-wave osclllation has only odd harmonics, the
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tuned circuit 18 configured, according to the
invention, in such a way that 1ts resonant frequency

will be at, or close to, two times the operating

frequency. The inventive concept is still achieved if

the resonant freqUency.fres of the tuned circuit 1s two

times the dperatin‘g frequency to within a tolerance of
+/~-20%.

Description of the drawings

The invention will be explained in more detail
below with reference to several exemplary embodiments.

1Figure 1 shows the electronic ballast with a
lamp attached and a parallel resonance capacitor
according to the invention, '

Figure 2 shows ancther exemplary embodiment
with a parallel resonance capacitor according to the
invention, | . | |
| | ‘Figﬁré 3 '_-.shows . 'a'.no't‘he"r | ex'empiéry em_bodiment
with a :pé.rallel' 'r'esonan'ée capacitor -according to the
invention,

Figure 4 shows ancther exemplary embodiment
with a series resonance capacitor according to the
invention.

Capacitors are denoted below Dby letters C(C,
inductors by L, and transformer windings by T, 1in each
case followed by a number.

Figure 1 represents an electronic ballast wilth
a discharge lamp LP attached. The AC voltage generator
G delivers an AC voltage, with respect to a ground
potential M, at an output A. The Ifrequency of the AC

voltage 1s substantially higher than the mains
frequency. Between  the output A and the ground
potential M, there 1is the serles cilrcult consisting of
a coupling capacitor Cll, a lamp reactor L1l and én
ignition capacitor Cl2, one terminal of Cl2 being
Jjolned to the ground potential M. Cll i1s used to remove
any existing DC component of the AC voltage supplied by
the AC voltage generator G. L1l 1s used to match the
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discharge lamp LP to the AC voltage generator G. Cl2 1is
primarily used to dJenerate an 1ignition voltage for
igniting the discharge lamp LP. Cl2 can be used

together with L1l for matching the discharge lamp LP to

the AC voltage generator G. The discharge..lamp LP 1is

'chneCted, re\spectively ob'y- one e',l.ectrode filament

terminal on each side, 1in parallel with C1l2.

‘Between the output A and the ground potential
M, there is the series circuit consisting of a
trapezoidal capacitor Cl3 and a tuned circuit according
to the invention. The tuned circuit consists of the
parallel connection of a parallel resonance capacitor
Cl4d and the ©primary winding T1l11 of a heating
transformer. The trépezdidal capacitor Cl3 1is used for
coupling the tuned circuit to the AC generator G. C13
can also be used for switch relief of switches that are
containéd in the AC generator G. The tuned circuit,
conSJ.stJ.ng of Cl4 and T11l, has a resonant Irequency

. fresl, whlch can be calculated by using the formula

20 gliven above. " The effectlve primary 1nductance at the

primary winding Tll of the heating transformer is to be
used for the 1inductance L 1indicated in the. formulsa.
According to the i1nvention, the heating transformer can
be designed with loose coupling, in order to achieve
sufficiently high wvalues for the primary inductance.
The heating transformer has, for each electrode
filament, a secondary winding Tl12 and T13 connected
thereto. The resonant frequency fresl 1is configured,
according‘ to the invention, in such a way that it is

close to two times the operating freguency. At the

operating frequency, the impedance of the tuned circuit

hence has a low value compared with the impedance of
Cl3. Only a small voltage is therefore applied to the
primary' winding T11l, and only a negligibly small
auxlliary heating current is fed into the electrode
filament:s. For preheating, according to the invention,
the AC voltage generator G delivers a voltage whose
frequency 1is close to the resonant frequency fresl. A
nhigh current hence flows in the primary winding T1ll of
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the heating transformer and 1s transmitted to the
secondary windings T1l2 and T1l3 for the preheating.
In Figures 2 and 3, the trapezoldal capacitor

Cl3 of Figure 1 1is omitted. Optionally, a trapezoidal

 capacitor may also be .connected between the output A
-and the ground pOtential M in Figures 2 and 3, for the

aforementioned swilitch relief. Since the respective
tuned circuits T21/C23 and T31/C33 in Figures 2 and 3
do not receive a square-wave current from the AC
voltaqei generator G, buti instead, owlng to the

respective lamp reactors L21 and L31, they receive only

an almost sinusoidal current, the resonant frequency

fresl of the tuned circuit T21/C23 and T31/C33 need not
be close to two times the operating frequency.

"Another difference between Figure 1 and Figure
2 is that the tuned circuit, consisting of T21 and C23,
in Figure 2 is connected in series with the coupling
capaclitor C21. Further, the comments regarding‘Figure 1

apply ¢drrespoddiﬁgly.\,

””The_difference between Figure 2'and'Figure 3 1is
that the tuned circuit, consisting of T31 and C33, in
Figure 3 1is connected in series with the ignition
capacltor C32. The comments regarding Figure 1 also
apply in Figure 3. '

In Figure 4, unlike Figures 1 to 3, the tuned
clrcult according to the invention is configured not as
a parallel tuned circuit, but instead as a series tuned
circuit. It is formed by the series connection of a
serles resonance capacitor C43 and the primary winding.
of the heating transformer T41l. At the operating
frequency, the impedance of the primary inductance at
T4l has a low value compared with the impedance of C43.
Only a small voltage 1is therefore applied to the
primary winding T41], and only a negligibly small
auxliliary heating current 1s fed into the electrode

filaments. In other regards, the comments regarding

Figure 1 apply correspondingly.
No special advantages of one exemplary
embodiment over another can be given.
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~Each of the exemplary embodiments 1is equipped
with one lamp. The invention can, however, also be
'applied\' to applications with a plurality of lamps by
using techniques which are familliar to a person skilled

5 in the art and are known from the prior art.
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Patent claims:

1. An electronic ballast for preheating, igniting

and operating discharge lamps (LP), 1n which the
electrode fillaments oI attached discharge | lamps (LP)

carry essentially the gas diSchargé. current during 

operation, characterized 1in that the electronic ballast
contalns a frequency;selective device, which permits
preheating of said electrode filaments only 1f the
oscillation frequency of the electronic ballast 1is
within a narrow frequency band, which 1is determined by
the frequency-selective device.

2. "The electronic ballast as claimed 1in claim 1,
characterized in that the frequency-selective device

contains a heating transformer (T11/T12/T13,
T21/T22/T23, T31/T32/T33, T41/T42/T43).
3. The electronic ballast as claimed in claim 2,

characterized in that the heating transformer

(T11/T12/T13, T21/T22/T23, T31/T32/T33, T41/T42/T43) is

deSigned with loose coupling.

4, The electronic Dballast as claimed in claim 2,

- characterized in that a series resonance capacitor

(C43) 1is connected in series with the primary winding
(T4l)-of the heating transformer. '

5. The electronic ballast as claimed in claim ¢4,
characterized 1in that the series resonance capacitor
(C43) together with the primary inductor of the heating
transformer has a resonant frequency which is close to
two times the value of the oscillation frequency, at
which the electronic Dballast oscillates during the
operation of attached discharge lamps (LP).

6. The electronic ballast as claimed in claim 2,
characterized in that a parallel resonance capacitor
(Cl4, C23, C33) 1s connected in parallel \with the
primary winding of the heating transformer (T11, T21,
T31).

7. The electronic ballast as claimed in claim 6,

characterized in that the parallel resonance capacitor

- (C14, (32\3, C33) together with the primary inductor of
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the heating transformer has a resonant frequency which
is close to two times the value of the oscillation
frequency, at which the electronic ballast ocsclllates
during the operation of attached discharge lamps (LP).
8. - _The' electronic ballast as claimed 1in claim 6,
characterized in that the primary winding (T31) of the
heating transformer is connected in series with an
ignition capacitor (C32). ' '
9. ~ The electronic ballast as claimed in claim 6,
characterlized in that the primary winding (Tl1ll) of the
heating transformer i1is connected in series with a
trapezoidal capacitor (Cl3). '
10. The electronic ballast as claimed in claim 6,
characterized in that the primary winding (T21) of the
heating transformer 1s connected 1in series with a
coupling capacitor (C21). \

11. A method for preheating, igniting and operating
discharge lamps (LP) with an electronic ballast,

-.C’CharacteriZéd in:that,
20

- for the preheating, the electronic ballést;functions:
at an oscillation frequency which is within a frequency
band 1n which a frequency-selective device of the
electronic ballast permits preheating,

- for the ignition, the electronic ballast functions at
an oscillation frequency at which a voltage that leads
to ignition of the discharge lamps 1is generatéd at the
discharge lamps, . \
- for the operation of the discharge lamps, the
electronic ballast functions at an oscillation
frequency which is within a frequency band in which the
frequency-selective device of the electronic ballast

suppresses an auxiliary heating current.

Smart & Biggar
Ottawa, Canada
Patent Agents
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