Européisches Patentamt
o> European Patent Office

Office européen des brevets

@ Publication number:

0034 401
B1

@ EUROPEAN PATENT SPECIFICATION

@ Date of publication of patent specification: 19.09.84

@ Application number: 81300106.2

@) Date of filing: 12.01.81

@ Int.c13: HO05 B 41/04

@ Discharge lamp circuit.

Priority: 08.02.80 GB 8004226

@ Date of publication of application:
26.08.81 Bulletin 81/34

@ Publication of the grant of the patent:
19.09.84 Bulletin 84/38

Designated Contracting States:
ATCHDEGBITLINL

References cited:
US-A-4 079 292

@ Proprietor: THORN EMI PLC
Thorn Emi House Upper Saint Martin's Lane
London, WC2H 9ED (GB)

@ Inventor: Pegg, John Cyril
Hillcrest Whiley Hill Road Coatham Mundeville
Darlington Durham (GB)

Representative: Marsh, Robin Geoffrey et al
Thorn EMI Patents Limited The Quadrangie
Westmount Centre Uxbridge Road
Hayes Middlesex, UB4 OHB (GB)

EP 0034401 B1

Note: Within nine months from the pubiication of the mention of the grant of the European patent, any person may
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall
be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European patent convention).

Courier Press, Leamington Spa, England.



1 0 034 401 2

Description

This invention relates to the starting of dis-
charge 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 re-
maining lamp properly if one lamp fails. The
lamps are either simply connected together in
series or are an integral part of the starter cir-
cuit, and the arrangement is thus inflexible.

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

The giow-switch starter is still the most com-
mon commercially available starter. However,
over the years various different types of elec-
tronic starter circuit have evolved, as is
illustrated by British Patents
1,278,839; 1,342,026; 1,387,265 and
1,411,575, and our German laid-open Patent
application (Offenlegungsschrift) 28 16 415.

According to the present invention there is
provided 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
cyclically-varying unidirectional supply voltage,
and two or more rectifier elements, each
element connecting a respective one of the
lamps across the common starter circuit.

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.

The invention will be described in more de-
tail by way of example with reference to the
drawings, in which:

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

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

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, 124, 143, 14b, 1123,
112b, and 114a, 114bh. A conventional power
factor capacitor 90 is preferably connected
across the supply input terminals.

A single starter circuit 70 having starter in-
put terminals 22, 24 is used to start both tubes
10, 110. To this end the starter circuit 80 is
connected across each of the tubes 10, 110
through a respective diode 150, 152, the diodes
having their cathodes connected together and
to the terminal 22. The terminal 24 is con-
nected to the tubes 10, 110 through respective
resistors 154, 156. Two capacitors 38, 138
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may be connected directly across the two tubes
10, 110 respectively.

The iliustrated starter circuit 70 is of the type
shown in Figure 6 of our aforementioned
German Application 28 16 415, to which refer-
ence should be made for a detailed description
of its construction and operation. Briefly, the
starter circuit comprises a thyristor 26 con-
nected across the starter input terminals 22, 24,
and a control circuit 74 for triggering the
thyristor 26 into conduction once during each
cycle of the applied voltage. The controi circuit
74 comprises a series circuit of a diode 28, A
zener diode or other avalanche diode having a
zener-like characteristic 30, a capacitor 32, and
a resistor 34, with the gate 36 of the thyristor
connected to the junction between the ca-
pacitor 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 charac-
teristics. First, it is capable of working with a
unidirectional cyclicaily-varying 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 voitage across the
terminals 22, 24 which is required for the
thyristor to be triggered into conduction in-
creases progressively as the starter circuit
operates, until a point is reached where no such
conduction occurs. This has the result that in
the failed-lamp condition the starter circuit is
automatically rendered ineffective a relatively
short time after switch-on.

In operation of the circuit, the starter circuit
70 operates as described in our afore-
mentioned German Application, and the thy-
ristor trigger point progresses until one tube,
say tube 10, is ready to strike. There will then be
a partial discharge in this tube which will con-
tinue until, on the next half cycle, the thyristor
26 conducts and shorts out the tube 10. The
thyristor is however triggered on this half cycie
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.

If one tube, say tube 110, fails to start, the
starter circuit 70 will continue to the end of its
progression, and then the thyristor 26 will cease
conducting, allowing the other tube 10 to strike.
This delay does not produce any measurable
damage to the cathodes.

The diodes 150, 152 provide isolation be-
tween the two tubes 10, 110. The capacitor 38,
138, if used, provide pulse enhancement on the
negative half-cycle of the supply, as described in
our aforementioned German Application.

The resistors 154, 156 are current sharing
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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 resistance is in
series with a cathode, the whole forming a
paraliel network, the higher the resistance of re-
sistors 154/156, then the smaller is the effect
of differing cathode resistance. The resistors
154/156 are chosen to be large enough to re-
duce the effect of differing cathode resistance
sufficiently without being so high that exces-
sive power is dissipated in them during starting
or the total cathode pre-heat current is unduly
reduced. Where the circuit components are
otherwise as described in our aforementioned

German Application, a suitable value for resis-

tors 154 and 156 is 5 ohms.

Putting the cathodes in series is not very
practicable, because a double arc current wouid
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 6BW tubes:

Resistor 34 1 KR
Resistor 72 10 MQ
Resistor 64 3.9 MK

Resistor 154/156 5Q
Capacitor 32 0.1 uF
Capacitor 62 0.01 uF

Capacitor 38/138 6 nF

Diode 28 G.l. type IN4AOO7G
Diode 30 110V Zener
Diode 150/152 G.l. type GP15M

Thyristor 26 GE type C118M

The circuit of Figure 1 can be modified to
pass starting current on 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 terminais 22 and 24 are con-
nected the other way around, but also the
diodes 150 and 152 must be reversed. In order
to minimise the D.C. current component taken
from the mains supply during starting in a large
lighting installation equal 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 out aforementioned German
Application. The circuits of other figures of that
application could be used, particularly Figures 1
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and 4. It would be possible to use other types 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 un-
changed 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.

Claims

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
cyclically-varying unidirectional supply voltage,
and two or more rectifier elements, each
element connecting a respective one of the
lamps across the common starter circuit.

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

3. A discharge lamp circuit according to
Claim 2, in which the starter circuit has two
starter input terminals, and comprises a con-
trolled switch connected across the starter input
terminals, and a control circuit for rendering the
switch conductive at a desired point during the
cycle of the applied voltage, the control circuit
including means tending to increase the in-
stantaneous applied voltage which is required
for such condition to occur, with successive
cycles of the applied voltage after switch-on of
the circuit. )

4. A discharge lamp circuit, comprising two
or more discharge lamps each in series with a
respective choke ballast across supply input ter-
minals adapted to receive a cyclically-varying
voltage, and a common starter circuit con-
nected across each of the lamps through a re-
spective rectifier element, the starter circuit
having two starter input terminals and com-
prising a controlied switch connected across the
starter input terminals, and a control circuit for
rendering the switch conductive at a desired
point during the cycle of the applied voltage, the
controf circuit including means tending to in-
crease the instantaneous applied voitage which
is required 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 Ciaim 4, in which the controlled
switch comprises a thyristor.

6. A discharge lamp circuit according to any
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one of Claims 3, 4 and 5 in which the control
circuit includes a capacitor the charge upon
which progressively changes with successive
cycles of the applied voltage to vary the trigger
point at which conduction occurs.

7. A discharge 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 circuit according to any
one of the preceding claims including current-
sharing means between the lamps and the
starter circuit.

10. A discharge lamp circuit according to
Claim 9, in which the current-sharing means
comprises a respective resistor connected be-
tween each lamp and the starter circuit.

Revendications

1. Un circuit de lampe a décharge, compre-
nant au moins deux lampes a décharge reliées
chacune entre des bornes d’entrée d'alimenta-
tion en série avec un ballast d’amorgage, un cir-
cuit de démarrage du type fonctionnant avec
une tension d‘alimentation unidirectionnelle a
variation périodique, et au moins deux éléments
redresseurs, chacun reliant une des lampes re-
spectives au circuit commun de démarrage.

2. Un circuit de lampe a décharge selon ia re-
vendication T, dans lequel le circuit de démar-
rage est prévu pour étre rendu inopérant en cas
de lampe défectueuse.

3. Un circuit de lampe a décharge selon la re-
vendication 2, dans lequel le circuit de démar-
rage posséde deux bornes d'entrée de démar-
rage, et comporte un interrupteur commandé
relié entre les bornes d’entrée de démarrage,
ainsi qu'un circuit de commande pour rendre
Vinterrupteur conducteur a un endroit prédéter-
miné au cours du cycle de variation de la
tension appliquée, le circuit de commande
comprenant des moyens tendant & augmenter
la tension instantanée appliquée nécessaire a la
survenance de cette conduction, avec des
cycles successifs de la tension appliquée aprés
la mise en route du circuit.

4. Un circuit de lampe a décharge, compre-
nant au moins deux lampes & décharge reliés
chacune, en série avec un ballast d'amorgage
respectif, entre des bornes d'entrée d'alimenta-
tion prévues pour recevoir une tension variant
périodiquement, et un circuit de démarrage
commun relié & chacune des lampes par l'inter-
médiaire d’'une élément redresseur respectif, ce
circuit de démarrage ayant deux bornes d’entrée
de démarrage et comprenant un interrupteur
commandé relié entre les bornes dentrée de
démarrage, ainsi qu'un circuit de commande
pour rendre l'interrupteur conducteur a un en-
droit désiré au cours du cycle de variation de la
tension appliquée, le circuit de commande com-
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portant des moyens tendant & accroitre la ten-
sion instantanée appliquée nécessaire pour que
cette conduction survienne, avec des cycles
successives de la tension appliqguée aprés la
mise en route du circuit, jusqu'a un endroit
auquel cette conduction ne survient plus.

5. Un circuit de lampe & décharge selon I'une
des revendications 3 et 4, dans lequel {'inter-
rupteur commandé comporte un thyristor.

6. Un circuit de lampe & décharge selon I'une
des revendications 3, 4 et 5, dans lequel le cir-
cuit de commande comporte une capacité dont
la charge varie progressivement au cours des
cycles successifs de la tension appiiquée de
maniere a faire varier le point de déclenche-
ment auquel {a conduction survient.

7. Un circuit de lampe & décharge selon la
revendication 6, comportant une diode &
avalanche présentant une caractéristique du
type Zener, reliée en série avec la capacité.

8. Un circuit de lampe & décharge selon l'une
des revendications précédentes, comportant
une capacité reliée & chaque lampe.

9. Un circuit de lampe a décharge selon des
revendications précédentes, comportant des
moyens diviseurs de courant entre les lampes et
le circuit de démarrage.

10. Un circuit de lampe @ décharge selon la
revendication 9, dans lequel le circuit diviseur
de courant comporte une résistance, reliée re-
spectivement entre chaque lampe et le circuit
de démarrage.

Patentanspriiche

1. Eine Entladungslampen-Schaltung, ent-
haitend zwei oder mehrere Entladungslampen
jeweils in Serie mit einer Ballastdrossel (ber
den Versorgungs-Eingangskiemmen, eine Star-
terschaltung eines Typs, der mit einer sich
zyklisch &ndernden Versorgungsspannung einer
Richtung arbeitet, und zwei oder mehrere
Gleichrichterelemente, die jeweils eine der ent-
sprechenden Lampen in Paralielschaltung mit
der gemeinsamen Starterschaltung verbinden.

2. Eine Entladungsiampen-Schaltung nach
Anspruch 1, bei der die Starterschaltung ge-
eignet ist, beim Zustand eines Lampenausfalls
unwirksam gemacht zu werden.

3. Eine Entladungsiampen-Schaltung nach
Anspruch 2, bei der die Starterschaitung zwei
Starter-Eingangsklemmen hat und die einen ge-
steuerten Schalter {iber den Starter-Eingangs-
klemmen enthélt, sowie eine Steuerschaltung,
um den Schalter an einem erwiinschten Punkt
einer Periode der angelegten Spannung leitend
zu machen, wobei die Steuerschaitung Mittel
enthéit, die bestrebt sind, die momentan an-
liegende Spannung, die fiir das Auftreten eines
solchen Zustandes erforderlich ist, mit aufein-
anderfolgenden Perioden der nach Einschal-
ten der Schaltung anliegenden Spannung zu
erhéhen.

4. Eine Entladungslampen-Schaitung, ent-
haitend zwei oder mehrere Entladungslampen



7 0 034 401 8

jeweils in Serie mit einer Ballastdrossel {iber
den Versorgungs-Eingangsklemmen, die ge-
eignet ist, eine sich zyklisch &ndernde Span-
nung zu empfangen, und eine gemeinsame
Starterschaltung, die Uber jeweils ein Gleich-
richterelement mit jeder Lampe in Parallei-
schaltung verbunden ist, wobei die Starter-
schaltung zwei Starter-Eingangsklemmen hat
und einen zu diesen Eingangen parailel
liegenden gesteuerten Schalter enthilt, und
wobei eine Steuerschaltung vorgesehen ist, um
den Schalter an einem gewiinschten Punkt
wiéhrend der Periode der angelegten Spannung

leitend zu machen, wobei die Steuerschaltung

Mittel enthéit, die bestrebt sind, die momentan
angelegte Spannung, die zum Eintreten eines
solchen Leitendwerden erforderlich ist, mit auf-
einanderfolgenden Perioden der angelegten
Spannung nach Einschalten der Schaltung bis
zu einem Punkt zu erhohen, bei dem dieses
Leitendwerden nicht auftritt.

5. Eine Entladungsiampen-Schaltung nach
Anspruch 3 oder Anspruch 4, bei der der ge-
steuerte Schalter einen Thyristor enthélt.
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6. Eine Entladungslampen-Schaltung nach
einem der Anspriiche 3, 4 und 5, bei der die
Steuerschaltung einen Kondensator enthélt,
dessen Ladung mit aufeinanderfolgenden Pe-
rioden der angelegten Spannung allméhlich
zunimmt, um den Ausldsepunkt, an dem das
Leitendwerden auftritt, zu variieren.

7. Eine Entladungslampen-Schaltung nach
Anspruch 6, die eine Avalanche-Diode mit
zener-artiger Charakteristik enthait, die in Serie
mit dem Kondensator liegt.

8. Eine entladungslampen-Schaitung nach
einem der vorhergehenden Anspriiche, die
einen Kondensator parallel zu jeder Lampe
enthéit.

9. Eine Entladungslampen-Schaltung nach
einem der vor hergehenden Anspriiche, die
Mittel zur Stromaufteilung zwischen den Lam-
pen und der Starterschaltung enthait.

10. Eine Entladungsliampen-Schaltung nach
Anspruch 9, in der die Mittel zur Stromauf-
teilung einen entsprechenden Widerstand ent-
halten, der zwischen jeder Lampe und der
Starterschaltung liegt.
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