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A circuit arrangement of the kind described in the opening paragraph,
according to the invention, is for The invention relates to a circuit
arrangement for  this purpose characterized in that the variable impe-
operating a discharge lamp, comprising             dance in third branch is
a variable resistor and the - a DC-AC converter provided with a first
branch   5   third branch furthermore comprises inductive means. comprising
at least one switching element for  Since the inductive means form part of
third branch, generating a current of alternating polarity by  the quantity
of power taken up by the variable resistor being alternately conducting and
non-conduct-  is relatively small. It was found possible to adjust the ing
with a frequency f,                       power consumed by the lamp over a
comparatively - a second branch coupled to the first branch   10   wide
range as a result. and provided with lamp connection terminals      A
particular embodiment of a circuit arrangement and with inductive means,
according to the invention is characterized in that the - a drive circuit
for rendering the switching ele-  further Inductive means are shunted by a
primary ment conducting and non-conducting with a     winding of a
transformer and third branch shunts a frequency f, which drive circuit is
provided with  15  secondary winding of the transformer. a fourth branch
which comprises a series cir-    Since the variable resistor must be
readily acces- cuit of further inductive means and capacitive  sible in a
practical embodiment of the circuit arrange- means, and with a third
branch, which compris-  ment In order to be able to dim a lamp connected to
es a variable impedance,                     the lamp connection terminals,
it is difficult to screen the drive circuit being coupled to the inductive
20  off the variable resistor, which may give rise to radio means In the
second branch B, the fourth      interference. However, if the further
inductive means branch being coupled to the switching element  and third
branch are electrically separated by means in the first branch, and the
third branch being  of a transformer, the radio interference is effectively
coupled to the further inductive means in     suppressed, also If the
variable resistor is screened fourth branch.                           25
only to a small degree. Suppression of radio interfer- Such a circuit
arrangement is known from the    ence in this manner is of particular
importance if first Netherlands Patent Application 8701314 (=EP-A-0
branch comprises two switching elements which are 294 878). In the circuit
arrangement described there-  alternately conducting with a frequency f,
and which in, first branch comprises two switching elements  comprises ends
suitable for being connected to a DC which are alternately conducting and
non-conduct-  30  voltage source, while the fourth branch Is connected ing.
Third branch C shunts the further inductive   to a common point of the two
switching elements. means of the drive circuit.
Since fourth branch is connected to a common point By adjustment of the
variable impedance, it is  of the two switching elements of first branch,
the vol- possible to set the frequency f of the current of alter-  tage
across the further inductive means is superim- nating polarity and thus the
power consumed by a   35   posed on a square-wave voltage of frequency f
and lamp connected to the lamp connection terminals. It  of an amplitude
equal to a DC voltage supplied by the was found, however, thata
comparatively small range  DC voltage source. If third branch shunts the
further of the lamp power can be controlled If the third branch  inductive
means, the voltage across the variable re- consists of a variable
resistance, which has the ad-  sistor Is also superimposed on this
square-wave vol- vantage of being comparatively Inexpensive. This Is  40
tage. If, however, the further inductive means and a drawback which is
caused by the fact that a reduc-  third branch are coupled to one another
by means of tion of the power consumed by the lamp to below ap-  a
transformer, radio interference as a result of this proximately 80% of the
rated lamp power requires   square-wave voltage is substantially
eliminated. such a reduction of the resistance setting that the    Afurther
particularembodiment of the designjust quantity of power dissipated In the
resistance increas-  45  described of a circuit arrangement according to
the in- es to such an extent that the drive circuit is no longer  vention
is characterized in that an end of the second- capable of rendering the
switching elements of a first  ary winding of the transformer is connected
to a pole branch conducting. The result Is that the lamp extin-  of a
DC-voltage source via a branch which comprises guishes.
capacitive means. A variable inductance or a variable capacitance   50  A
further reduction of the radio interference is may also be chosen to form
the variable impedance.  achieved In this way. Adisadvantage of these
options is that both a variable  An embodiment of a circuit arrangement
accord- inductance and a variable capacitance are compara-  ing to the
invention will be described in more detail tively expensive components.
with reference to a drawing. The invention has for its object to provide a
circuit  55  In the drawing, the figure shows the construction arrangement
with which the power consumed by the   of an embodiment of a circuit
arrangement according 



lamp is adjustable over a wide range by means of   to the invention.
comparatively inexpensive components.                 In the figure,
reference numerals 1 and 2 denote 2    3                   EP0479352B1
4 input terminals suitable for connection to an AC vol-  present between
input terminals 12 and 13. In a sta- tage source. F is an AC-DC converter
of which one  tionary operating condition, the drive circuit renders output
terminal is connected to input terminal 12 and  the switching elements
alternately conducting with a of which a further output terminal is
connected to in-  frequency f. The result Is that a substantially square-
put terminal 13. The series circuit of input terminal 12,   5   wave
voltage is present between ends of the load switching elements 6 and 7, and
input terminal 13  branch with a frequency f, while a current flows forms
first branch A. First branch A together with ca-  through the load branch
whose polarity changes with pacitors 4 and 11 forms a DC-AC converter. The
ser-  the frequency f. ies circuit of coil 5, lamp connection terminal K1,
ca-  Since portion 21 of coil 5 interconnects the ends pacitor 39 and lamp
connection terminal K2 consti-  10  of fourth branch D, a periodic voltage
of frequency f tutes the second branch B. In this embodiment, coil  is
present between the ends of fourth branch D. Per- 5 forms the inductive
means of second branch B. A  lodic voltages whose polarities alternate with
fre- lamp La can be connected to the lamp connection ter-  quency f are
also present between the ends of coil 19 minals. All further components of
the circuit arrange-  and across capacitor 20. The periodic voltage across
mentform partof the drive circuit the drive circuit con-  15  capacitor 20
renders switching element 7 alternately sists of coils 19 and 45,
transformer 41, zener diodes  conducting and non-conducting with frequency
f. 26, 27, 29, 30 and 43, capacitors 44 and 20, resistors  Switching
element 6 is also made alternately conduct- 23, 24, 25 and 28, variable
resistor 42, switching ele-  ing and non-conducting with frequency f by the
peri- ment 22 and diodes 10 and 22a. Fourth branch D in  odic voltage
across capacitor 20 through the circuit this embodiment is formed by the
series circuit of coil  20  elements 10,43,23,24 and 22. Furthermore,
switch- 19 and capacitor 20. Coil 19 and capacitor 20 in this  ing element
7 is non-conducting when switching ele- embodiment represent the further
inductive means   ment 6 is conducting, and switching element 6 is non- and
the capacitive means of fourth branch D, respec-  conducting when switching
element 7 is conducting. tively. Coil 45 and variable resistor 42 together
form  Zener diode 43 serves to give the voltage across third branch C.
25  capacitor 20 a more sinusoidal shape. Capacitor 44 The drive circuit is
built up as follows.      and transformer 41 serve to limit radio
interference. Ends of fourth branch (D) are connected by por-  When the
resistance value of the variable resistor 42 tion 21 of coil 5. Coil 19 is
shunted by a primary wind-  in third branch C Is changed, the frequency f
with ing of transformer 41. A secondary winding of trans-  which the
current through the load branch changes former 41 is shunted by third
branch C. A first end of  30 polarity is also changed as a result. Since
the lamp In the secondary winding of transformer41 is connected  the load
branch is connected in series with coil 5, the to input terminal 12 via
capacitor 44. Coil 19 is also  power consumed by the lamp decreases with an
in- shunted by a series circuit of zener diodes 29 and 30  creasing
frequency f. An increase in the frequency f and resistor 28 in order to
limit the voltage across the  can be achieved in that the resistance value
setting coil 19. Afirst end of resistor 25 is connected to a con-  35  of
the variable resistor 42 is reduced. Inversely, an in- trol electrode of
switching element 7. Capacitor 20  crease in the resistance value setting
corresponds to connects a further end of resistor 25 to a common  a
decrease in the frequency f, so that the power con- point P of switching
element 6 and switching element  sumed by the lamp increases. 7. The point
P is connected to the control electrode  In a concrete embodiment of the
circuit arrange- of switching element 7 via a series circuit of zener di-
40  ment shown in the figure, the self-inductance of coil ode 26 and
zenerdiode 27. The object of this istollmit  19 was 680 [err] and the
capacitance of capacitor 20 the voltage between the control electrode of
switch-  was 10 nF. The self-inductance of both the primary ing element 7
and the point P. Input terminals 12 and  and the secondary winding of
transformer 41 was 20 13 are shunted by a series circuit of resistor 24 and
mH and the self-inductance of coil 45 was 100 [err]. switching element 22.
A common point of resistor 24   45  Through adjustment of the resistance
value of the va- and switching element 22 is connected to a control  riable
resistor 42 between 0 [err] and 2,2 [err], it was pos- electrode of
switching element 6. The control elec-  sible to vary the power consumed by
a lamp connect- trode of switching element 6 is connected to Inputter-  ed
to the lamp connection terminals between 9,2 W minal 13 by means of diode
22a. The control elec-  and 12,7 W. The luminous flux in this range varied
trode of switching element 22 is connected to input  50  from approximately
300 lumens to 1000 lumens. 



terminal 12 by means of resistor 23. The control elec- trode of switching
element 22 is connected to a com- mon point of coil 19 and capacitor 20 via
a series cir-  Claims cuit of zener diode 43 and diode 10. The operation of
the circuit arrangement shown in  55   1. A circuit arrangement for
operating a discharge Fig. 1 is as follows.
lamp (LA), comprising When input terminals 1 and 2 are connected to
- a DC-AC converter provided with a first the poles of an AC voltage
source, a DC voltage is         branch (A) comprising at least one switch-
3    3                   EP 0 479 352 B1              4 input terminals
suitable for connection to an AC vol-  present between input terminals 12
and 13. In a sta- tage source. F is an AC-DC converter of which one
tionary operating condition, the drive circuit renders output terminal is
connected to input terminal 12 and  the switching elements alternately
conducting with a of which a further output terminal is connected to in-
frequency f. The result is that a substantially square- put terminal 13.
The series circuit of input terminal 12,   5   wave voltage is present
between ends of the load switching elements 6 and 7, and input terminal 13
branch with a frequency f, while a current flows forms first branch A.
First branch A together with ca-  through the load branch whose polarity
changes with pacitors 4 and 11 forms a DC-AC converter. The ser-  the
frequency f. ies circuit of coil 5, lamp connection terminal K1, ca-  Since
portion 21 of coil 5 interconnects the ends pacitor 39 and lamp connection
terminal K2 consti-  10  of fourth branch D, a periodic voltage of
frequency f tutes the second branch B. In this embodiment, coil  is present
between the ends of fourth branch D. Per- 5 forms the Inductive means of
second branch B. A  iodic voltages whose polarities alternate with fre-
lamp La can be connected to the lamp connection ter-  quency f are also
present between the ends of coil 19 minals. All further components of the
circuit arrange-  and across capacitor 20. The periodic voltage across
mentform part of the drive circuit the drive circuitcon-  16  capacitor 20
renders switching element 7 alternately sists of coils 19 and 45,
transformer41, zenerdiodes  conducting and non-conducting with frequency f.
26, 27, 29, 30 and 43, capacitors 44 and 20, resistors  Switching element 6
is also made alternately conduct- 23, 24, 25 and 28, variable resistor 42,
switching ele-  ing and non-conducting with frequency f by the peri- ment
22 and diodes 10 and 22a. Fourth branch D in  odic voltage across capacitor
20 through the circuit this embodiment is formed by the series circuit of
coil  20  elements 10, 43, 23, 24 and 22. Furthermore, switch- 19 and
capacitor 20. Coil 19 and capacitor 20 In this  ing element 7 Is
non-conducting when switching ele- embodiment represent the further
inductive means   ment 6 Is conducting, and switching element 6 is non- and
the capacitive means of fourth branch D, respec-  conducting when switching
element 7 is conducting. tively. Coil 45 and variable resistor 42 together
form  Zener diode 43 serves to give the voltage across third branch C.
25  capacitor 20 a more sinusoidal shape. Capacitor 44 The drive circuit is
built up as follows.      and transformer 41 serve to limit radio
interference. Ends of fourth branch (D) are connected by por-  When the
resistance value of the variable resistor 42 tion 21 of coil 5. Coil 19 is
shunted by a primary wind-  in third branch C is changed, the frequency f
with Ing of transformer 41. A secondary winding of trans-  which the
current through the load branch changes former 41 is shunted by third
branch C. A first end of  30  polarity is also changed as a result. Since
the lamp in the secondary winding of transformer41 is connected  the load
branch is connected In series with coil 5, the to input terminal 12 via
capacitor 44. Coil 19 Is also  power consumed by the lamp decreases with an
in- shunted by a series circuit of zener diodes 29 and 30  creasing
frequency f. An Increase in the frequency f and resistor 28 In order to
limit the voltage across the  can be achieved in that the resistance value
setting coil 19. Afirst end of resistor 25 is connected to a con-  35  of
the variable resistor 42 is reduced. Inversely, an in- trol electrode of
switching element 7. Capacitor 20  crease in the resistance value setting
corresponds to connects a further end of resistor 25 to a common  a
decrease in the frequency f, so that the power con- point P of switching
element 6 and switching element  sumed by the lamp increases. 7. The point
P is connected to the control electrode  In a concrete embodiment of the
circuit arrange- of switching element 7 via a series circuit of zener di-
40  ment shown in the figure, the self-inductance of coil ode 26 and
zenerdiode 27. The object of this is to limit  19 was 680 [err] and the
capacitance of capacitor 20 the voltage between the control electrode of
switch-  was 10 nF. The self-inductance of both the primary ing element 7
and the point P. Input terminals 12 and  and the secondary winding of
transformer41 was 20 13 are shunted by a series circuit of resistor 24 and
mH and the self-inductance of coil 45 was 100 [err]. 



switching element 22. A common point of resistor 24   45  Through
adjustment of the resistance value of the va- and switching element 22 Is
connected to a control  riable resistor 42 between 0 [err] and 2,2 [err],
it was pos- electrode of switching element 6. The control elec-  sible to
vary the power consumed by a lamp connect- trode of switching element 6 is
connected to input ter-  ed to the lamp connection terminals between 9,2 W
minal 13 by means of diode 22a. The control elec-  and 12,7 W. The luminous
flux in this range varied trode of switching element 22 is connected to
input  50  from approximately 300 lumens to 1000 lumens. terminal 12 by
means of resistor 23. The control elec- trode of switching element 22 is
connected to a com- mon point of coil 19 and capacitor 20 via a series cir-
Claims cuit of zener diode 43 and diode 10. The operation of the circuit
arrangement shown in  55   1. A circuit arrangement for operating a
discharge Fig. 1 Is as follows.                                lamp (LA),
comprising When input terminals 1 and 2 are connected to        - a DC-AC
converter provided with a first the poles of an AC voltage source, a DC
voltage Is         branch (A) comprising at least one switch- 3    5
EP 0 479 352B1                 6 ing element(6, 7) forgenerating acurrentof
duktlonamittel (19) und elnem Kapazitats- alternating polarity by being
alternately          mittel (20) enthAlt, und mit einem dritten conducting
and non-conducting with a fre-         Zweig (C) versehen ist die eine
variable Im- quency f,                                          pedanz (42)
enthAlt, wobel die Steuerschal- - a second branch (B) coupled to the first
s      tung (E) mit dem Induktionsmittl (5) Im branch (A) and provided with
lamp conneo-         zwelten Zweig B, der vierte Zweig (D) mit tion
terminals (K1, K2) and with inductive         dem Schaltelement (6,7) im
ersten Zweig A means (5),                                         und der
dritte Zweig (C) mit dem weiteren - a drive circuit (E) for rendering the
switching   Induktionsmittel (19) Im vierten Zweig (D) element conducting
and non-conducting   10         gekoppelt sind, dadurch gekennzelchnet,
with a frequency f, which drive circuit (E) is     dal die variable
Impedanz (42) im dritten provided with a fourth branch D which com-
Zweig (C) eln varlabler Widerstand ist und prises a series circuit of
further inductive       der dritte Zweig (C) au~erdem das Indukti- means
(19) and capacitive means (20), and          onamittel (45) enthalt. with a
third branch (C), which comprises a   15 variable Impedance (42),
2. Schaltungsanordnung nach Anspruch 1, dadurch the drive circuit (E) being
coupled to the inductive  gekennzelchnet, daB das weitere Induktionsmit-
means (5) In the second branch B, the fourth      tel (19) durch eine
Primarwicklung eines Trans- branch (D) being coupled to the switching ele-
formators (41) nebengeschlossen let und derdrit- ment (6, 7) In first
branch A, and the third branch   20  te Zweig (C) einen NebenschluB elner
Sekundar- (C) being coupled to the further inductive means  wicidung des
Transformators (41) bildet. (19) in fourth branch (D), characterized in
that the variable impedance (42) in third branch (C) is a  3.
Schaltungsanordnung nach Anspruch 2, dadurch variable resistor and the
third branch (C) further-  gekennzelchnet daB ein Ende der Sekundirwic-
more comprises inductive means (45).      25      ikung des Transformators
(41) mit elnem Pol (12) elner Gleichapannungsquelle fiber einen Zweig 2.
Acircuitarrangementas claimed in Claim 1, char-    verbunden let, der des
Kapazitatsmittel (44) ent- acterized in that the further inductive means
(19)  halt. are shunted by a primary winding of a transfor- mer(41) and
third branch (C) shunts a secondary  30 winding of the transformer (41).
Revendlcations 3. Acircuitarrangementas claimed in Claim 2, char-  1.
Circuit de commutation pour l fonctionnement acterized in that an end of
the secondary winding  d une lampe A d6charge (LA) comportant of the
transformer (41) is connected to a pole (12)  35  - un convertisseur
courant continu-courant of a DC voltage source via a branch which com-
alternatif muni d'une premlere branche (A) prises capacitive means (44).
comportant au moins un 6Uement de commutation (6, 7) pour engendrer un cou-
rant de polarit6 alternative du fait d'etre al- 



Patentanspriche                               40           ternativement
conducteur et non conduo- teur avec une frequence f, 1. Schaltungsanordnung
zum Betrelben einer Ent-          - une deuxleme branche (B) coupl6e A la
pre- ladungslampe (LA) mit                                 minre branche
(A) et munie de bornes de - einem Wechselrichter mit elnem ersten
connexion de lampe (K1, K2) et de moyens Zwelg (A) mit wenigstens einem
Schaltele-  45      Inductife (5), ment (6, 7) zum Erzeugen sines Stromes
- un circuit de commande (E) pour rendre wechselnder Polaritit durch
abwechseln-            I'element de commutation conducteur et des
Leitendmachen und Sperren mit elner            non conducteur avec une
frequence f, ledit Frequenz f,
circuit de commande (E) est muni d'une - elnem zweiten Zweig (B), der mit
dem er-  SO      quatrieme branche (D) comportant un cir- eten Zweig (A)
gekoppelt und mit den Lam-          cuit en s6rle constitue d'autres moyens
in- penverbindungskiemmen (KI, K2) und In-             ductif (19) et de
moyens capacitifs (20), et duktlonsmittaln (5) versehen Ist,
d'une troisieme branche (C) pr6sentant une - einer Steuerschaltung (E) zum
Leltendma-          impedance variable (42), chen und Sperren des
Schaltelements mit  so   le circuit de commands (E) etant coupi6 aux elner
Frequenz f, wobel diese Steuerschal-    moyens inductifs (5) incorpores
dans la deuxie- tung (E) mit elnem vierten Zweig D, dereine   me branche
(B), la quatrieme branche (D) etant Reihenschaltung aus elnem weiteren In-
coupI6e A l'6l6ment de commutation (6, 7) incor- 4    7
EP 0 479 352 B1                 8        1111111  Ulill 11111111)1 por6
dans la premlere branche (A), at la trolsibme branche (C) etant coupl6e aux
autres moyens in- ductifh (19) Incorpores dans la quatribme bran- che (D),
caracteris6 an ca qua I'impedance varia- ble (42) pr6sente dans la
troisibme branche (C)   s est une resistance variable et en ce quo la
trolelb- me branche (C) comporte encore des moyens In- ductif (45). 2.
Circuit de commutation selon la revendication 1,  10 caracteris6 an ce qua
les autres moyens Inductifh (19) sont shuntes par un enroulement primaire
d'un transformateur (41) et en ce qua la trobslime branche (C) shunt. un
enroulement secondaire du transformateur (41).                   15 3.
Circuit de commutation selon la revendication 2, caracterlse en ce que
l'une des deux extrdmitds de l'enroulement secondalre du transformateur
(41) est reise A un pOle (12) d'une source de ten-  20 sion continue par
l'intbrm6dialre d'une branche comportant des moyens capacitihe (44). 25 30
35 40 45 50 55 5    


