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Discharge lamp circuit.

@ Two (or more) gas discharge iamps (10, 110), each in
series with a choke ballast (18, 118) across A.C. supply termi-
nals (16a, 16b) are started by a single starter circuit (70), the
lamps being connected to the starter circuit through respec-
tive rectifying diodes (150, 152). The starter circuit (70) oper-
ates with rectified half-cycles of the A.C. supply, and resistors
(154, 156) balance the cathode heating currents between the
two lamps. Preferably the starter circuitis rendered ineffective

in a failed-lamp condition, and to this end (per DE-OS 28 16

415) it includes a thyristor (26) triggered by a contro! circuit
which includes a capacitor (32} effective to increase the
instantaneous applied voltage which is required totrigger the
thyristor with successive cycles of the applied voltage after
initial switch-on of the circuit. A Zener diode (30) is in series
with the capacitor (32).
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DISCHARGE LAMP CIRCUIT

This invention relates to the starting of discharge lamps.

In many applications several discharge lamps, for example
fluorescent tubes, are used together. Typically they are used
in pairs. Special starter circuits have been developed for
starting two lamps,'but in general they only work with two lamps
and will not start the reméining lamp properly if one lamp
féils. The lamps are either simply comnected together in
series or are an integral part of the starter circuit, and the
arrangement is thus inflexible.

The most common starter arrangement for two lamps treats
the two lamps quite independently, in that each lamp has its own-
starter unit. A .

The glow-switch starter is still the most common
commercially available starter. However, over the years
various different types of electronic starter circuit have
evolved, as is illustrated by British Patents 1,26%4,397;
1,278,839; 1,342,026; 1,397,265 and 1,411,575, and our German
laid-open Patent application (Offenlegungssghrift) 28 16 315,

According to the present invention there is provided a
discharge lamp circuit, comprising two or more discharge lamps
each in series with a chok%e ballast across supply input
terminals, a starter circuit of a type which is operative with a
eyelically-varying unidirectional supply voltage, and two or
more reztifier elements, each element connecting a respective

one of the lamps across the common starter circuit.
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The invention enables a single starter circuit to be used
to start two or more lamps, without adverse results if one of
the lamps should fail. o

The invention will be described in more detail by way of

5 example with reference to the drawings, in which:

Figure 1 is a block circuit diagram of a discharge lamp
circuit embodying the invention for starting two tubes; and

Figure 2 is a block circuit diagram of a cireuit with four
tubes. -

10 The circuit illustrated in Figure 1 has two gas discharge
lamps, (fluorescent tubes), 10 and 110, each connected through a
respective choke 18, 118 across A.C. mains supply input
terminals 16a, 16b. The tubes are of the heated cathode type
and have cathodes 12, 14, 112, 114 with terminals 12a, 12b, 1la,

15 1W4b, 112a, 112b, and 1143, 114b. A conventional power factor
capacitor 90 is preferably comnected across the supply'inﬁut
terminals. .

A single starter circuit‘70'ﬁaving starter. input terminals
22, 24 is used to start both tubes 10, 110. To this end the

20 starter circuit 80 is comnected across each of the tubes 10, 110
through a respective diode 150, 152, the dicdes having their
cathodes connected together and to the terminal 22. The
terminal 24 is connected to the tubes 10, 110 thrbugh respective
resistors 15, 156. Two capacitors 38, 138 may bé conneéted

25 directly across the two tubes 10, 110 respectively.'.

“The illustrated starter circuit 70 is of the type shawn.in
Figure 6 of -our aforementioned German Application 28 16 415, to
which reference should be”méég for a detailed deseription of its
construction'énd operation. = Briefly, thé starter circuit
30 comprises a thyrister 26 connected across the starter input

terminals 22, 24, and a control circuit 74 ‘for triggering the

éhyristor 26 into conduction once during each cylé of the
applied voltage. The control circuit 74 comprises a séries

circuit of a diode 28, a Zener diode or other avalanche diode
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having a zener-like characteristic 30, a capacitor 32, and a
resistor 34, with the gate 36 of the thyristor connected to the
j&hction between the capacitor 32 and the resistor 34.

A resistor 64 is connected across the Zener diode 30, and a
capacitor 62 and resistor 72 are both connected in parallel
across the Zener diode 30, capacitor 32 and resistor 34.

The starter circuit has the following characteristics.
First, it is capable of working with a unidirectional cyecliecally-
varylng input voltage, particularly with half-cycles of
rectified A.C.

Secondly, with the preferred type of circuit illustrated,
after initial switch-on of the circuit, the instantaneous
applied voltage across the terminals 22, 24 which is required
for the thyristor to be triggered into conduction increases
progressively as the starter circuit operates, until a point is
reached where no such conduction occurs. This has the re§u1t
that in the failed-lamp éondition the starter circuit is
automatically rendered ineffective a relatively short time after
switch-on.

In operation of the circuit, the starter circuit 70
oﬁerates as described in our aforementioned German Application,
and the thyristor trigger point ﬁpogresses until one tube, say
tube 1O,Vis ready to strike. There will then be a partial
dischafge in this tube which will bontinue until, on the next
half cycle, the thyristor 26 conduéts and shorts out the tube
10. The thyristor is however triggered on this half cycle

because the tube 110 which is not ready to strike maintains a

~high voltage across the starter. Trigger point progression

continues further until the second tube 110 is ready to strike,
when both tubes will strike together, and drop the voltage
across the starter to a value below the voltage necessary to

cause triggering.
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If one tube, say tudbe 110, fails to start; the starter
circuit 70 will continue to the end of its progression, and then
the thyristor 25 will cease conducting, allowiﬁg the other tube
10 to strike. This delay does not produée any measurable
damage to the cathodes. '

The diodes de, 152 érovide isolation between the two tubdbes
10, 110, The capacitors 38, 138, if used, provide pulse
enhancement on the negative half—cycle'of thersupply, as
described in our aforementioned German Application.

The resistors 154, 156 are current sharing resistors
incorporated to reduce the effects of differing resistances of
cathodes 14 and 114. Differences in cathode resistance may
result from manufacturing tolerance, cathode type and,
importantly, from ionization between the cathode supports during
the starting period. Since each current sharing*resiséance is
in series with a cathode, the whole forming a parallel ﬁétwork,
the higher the resistance of resistors jSH/156, then thé smaller
is the effect of differing cathode resistance. The resistors
154/156 are chosen to be large enough to reduce the effect of
differing cathode resistance sufficiently without being so high
that excessive power is dissipated in them during starting or
the total cathode pfe-peat current is unduly reduced. Where
thé circuit components are otherwise as described in our
aforementioned German Application; a suitable.value for
resistors 154 and 156 is 5 otms. '

Putting the cathodes in series is not.very practicable,
because a double are current would pass through one of the
cathodes which could cause damage to the cathode.

Typical circuit values for the Figure 1 circuit are as
follows, for 65W tubes: '

Resistor 34 1 Ko
Resistor T2 10 ML
Resistor b4 : : 3.9 M.

Resistor 154/156 5.
Capacitor 32 O.EﬁAF
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Capacitor 62 o.obp_F
Capacitor 38/138 6 nF
Diode 28 G.I. type IN4JOOTG
Diode 30 110V Zener
Diode 150/152 G.I. type GP15M
Thyristor 26 GE type C118M

The circuit of Figure 1 can be modified to pass starting
current 6n negative rather than positive half cycles of the
mains A.C. supply. Not only is the starter circuit 70 reversed
in polarity, i.e. the terminals 22 and 2} are connected the
other way around, but also the diodes 150 and 152 must be
réversed. In order to minimise the D.C. current component
taken from the mains supply during starting in a large lighting
installation egqual numbers of starters of positive and negative
half cycle starting-current types are preferably used.

The illustrated starter circuit 70 is based on Figure 6 of
our aforementioned German Application. The eircuits of other

figures of that appiication could be used, particularly Figures

"1 and 4. It would be possible to use other tybes of starter

circuits which work with unidirectional current, even though
these may trigger at a fixed rather than a progressively
increasing value. -

Figure 2 illustrates how Figure 1 can be adapted for more
than two lamps. In Figure 2 two further lamps 210 and 310 are

shown with associated diodes 250 and 252, and resistors 254 and

_..256. The starter circuit 70 is unchanged except that the

thyristor 26 has an appropriately increased current - carrying
capacity. The circuit of Figure 2 is shown without the pulse
enhancement capacitors (38, 138 on Figure 1) connected across

the lamps, although these could be added if desired.
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What we claim is:-
1. A discharge lamp circuit, comprising two or more discharge

lamps-each in series with a choke ballast across supply input
terminals, a starter circuit of a type which is operative with a
cyclica11y~varyiag unidirectional supply voltage, and twd or more
rectifier elements, each element connecting a respective one of thé .
lamps across the common starter circuit;

2. A discharge 1amp circuit according to Claim 1, in which the
starter circuit is adapted to be rendered ineffective in a
failed-lamp condition. L

3. " A discharge lamp circuit according to Ciaim 2, 1& which the
starter circuit has two starter input terminals, and comprises a
controlled switch connected across the starter input terminals, and
a control circuit for rendering-the switch conductive at a desired
point during the cyecle of the applied voltage, the coptrol circuit
ineluding means tending to increase the instantapeous applied
voltage which is required for such condition to occur, with .
successiée eycles of the applied voltage after switéh~on of thé
circuit. '

y, A discharge lamp circuit, comprising two or more discharge
lamps each in series with a respective choke ballast across supply
input terminals adapted to receive a cyclically-varying voltage, and
a common starter -circuit connected across each of the lamps through
a respective-rectifier element, the starter circuit having fwd—ij
.starter input terminals and comprising a controlled switch connected
across the starter input terminals, and a control circuit for .
rendering the switeh conductive at a desired point,duriﬁg the cycle
of the applied voltége, the control circuit including means tending
to increase the instantaneous applied voltage which is'requiréd for
such conduction to occur, with successive cycles of the applied
voltage after switch-on of the circuit, to a point at which no such
conduction occurs.

5. A discharge lamp circuit according to either Claim 3 or

Claim Y4, in which the controlled switch comprises a thyristor.
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6. A discharge lamp circuit according to any one of Claims 3,

4 and 5 in which the control circuit includes a capacitor the charge
ﬁpon which progressively changes with successive cycles of the
applied voltage to vary the trigger point at which conduction occurs.
7. A dischargs lamp circuit according to Claim 6, including an
avalanche diode having a zener-like characteristic connected in
series with the-capacitor.

8. A discharge lamp circuit according to any one of the
preceding claims including a capacitor connected across each lamp.
9. A discharge lamp cifcuit according to aﬂy one of the
preceding claims including current-sharing means between the lamps
and the starter circuit.

10. A discharge lamp ecircuit according to Claim 9, in which the

current-sharing means comprises a respective resistor connected

between each lamp and the starter circuit.
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