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The  present  invention  relates  to  circuits  for 
activating  discharge  lamps  and  in  particular  cir- 
cuits  for  activating  fluorescent  lamps. 

To  avoid  cold-striking  such  a  lamp,  the  lamp 
cathode  must  be  heated  to  emission  before  a  high 
voltage  is  applied  to  strike  the  arc. 

In  50  Hz  circuits  this  has  generally  been 
achieved  by  the  well  known  switch-start  circuit. 

Cold  striking  is  then  avoided  by  arranging  that 
the  supply  voltage  is  inadequate  to  strike  the  arc 
with  cold  cathodes.  Instead  a  gas  discharge 
occurs  in  a  starter  switch  bulb  which  heats 
electrodes  therein  consisting  of  two  bi-metallic 
strips.  These  strips  bend  toward  each  other, 
eventually  completing  the  circuit  through  the 
lamp  cathodes  and  causing  them  to  heat.  The  gas 
discharge  having  thus  been  quenched,  the  strips 
cool  and  the  circuit  opens.  Unless  the  circuit 
opens  at  zero  current,  a  back-emf  is  produced 
which  will  strike  the  lamp.  Once  the  lamp  has 
struck,  the  voltage  on  the  starter-switch  is  too  low 
to  break-over  the  gas  so  that  the  switch  remains 
inoperative,  otherwise  the  cycle  repeats  until 
either  the  lamp  strikes  or  complete  failure  occurs. 
Such  an  electro-mechanical  device  has  a  limited 
life  and  is  not  suited  to  inclusion  in  an  electronic 
ballast.  Electronic  starter  switches  have  emerged 
recently  as  replacements  for  the  conventional 
'glow-starters'  but  these  are  thyristor  circuits 
which,  at  least  at  present,  will  not  work  with  the 
large  dv/dt  conditions  at  high  frequencies. 

The  problem  of  providing  correct  pre-heating 
for  hot  cathode  lamps  is  such  that  prior  workers 
developing  electronic  fluorescent  ballasts  have 
concluded  that  it  is  easier  to  develop  a  cold 
cathode  lamp,  which  it  is  hoped  may  be  cold 
started  without  detriment  to  life  or  appearance. 
However,  this  involves  the  introduction  of  a 
non-standard  lamp  and  consequent  problems  of 
identification  and  availability. 

There  are  several  existing  circuits  which  are 
Iswitchiess'  in  that  they  do  not  make  use  of  a 
starter  switch.  The  best  of  these  is  the  semi- 
resonant  start  (SRS)  ballast  circuit. 

In  that  circuit  series  resonance  provides 
pre-heating  current  through  the  cathodes  and  at 
the  same  time,  a  high  voltage  across  the  lamp  by 
resonant  magnification. 

If  the  system  is  set  up  correctly,  the  arc  will  not 
strike  until  the  cathodes  are  emissive.  In  practice, 
to  cater  for  low  temperature,  reduced  mains 
voltage  and  worst  case  lamps,  a  compromise  has 
to  be  made  which  means  that  a  practical  circuit 
will  almost  certainly  cold  strike  lamps  at  room 
temperatures.  The  switching  cycle  life  of  lamps  in 
SRS  circuits  is  thus  about  half that for  switch  start 
circuits. 

In  German  Offenlegungsschrift  No.  27  21  253 
there  is  disclosed  a  starting  and  operating  system 
for  fluorescent  lamps  which  seeks  to  avoid  the 
problem  of  cold  starting.  That  circuit  includes  a 
transistor  inverter  for  supplying  preheat  current 
and  delayed  starting  voltage  to  the  lamp  for  that 

purpose.  Leakage  inductance  of  the  output  trans- 
former  serves  as  a  ballast  at  the  operating 

.  frequency  of  20  kHz  with  the  lamp  running  and 
the  inverter  frequency  is  7  kHz  prior  to  running.  In 
this  circuit  starting  is  delayed  with  a  switch  until  a 
sufficient  time  for  preheating  has  occurred.  A 
suitable  delay  has  to  be  devised  for  all 
conceivable  operating  conditions  which  we  do 
not  believe  can  be  the  most  efficient  for  all 
circumstances.  We  do  not,  therefore,  believe  that 
this  proposal  can  be  a  sufficiently  satisfatory 
solution  to  the  problem. 

It  is  an  object  of  this  invention  to  provide  an 
alternative  form  of  an  electronic  ballast,  for  which 
the  above  disadvantages  are  alleviated. 

According  to  the  invention,  there  is  provided  a 
lamp  driver  circuit  for  at  least  one  discharge  lamp 
comprising 

converter  means  for  producing  a  DC  output 
from  a  low  frequency  AC  supply, 

an  inverter  for  producing  a  high  frequency  AC 
output  from  the  DC  output, 

an  inductor  and  a  capacitor  connected  in  series 
to  receive  the  AC  output,  the  inductor  being 
arranged  to  act  as  an  inductive  ballast  for  a 
discharge  lamp  to  be  connected  across  the 
capacitor,  the  inductor  and  capacitor  being 
chosen  to  form  a  resonant  circuit,  and 

control  means  arranged  to  cause  the  inverter  to 
operate  at  a  frequency  above  the  resonant  fre- 
quency  of  the  resonant  circuit  when  the  lamp 
driver  circuit  is  initially  switched  on,  and  then  to 
reduce  the  frequency  of  operation  towards 
resonance  until  the  lamp  strikes. 

The  converter  means  may  desirably  be 
arranged  to  draw  power  from  the  low  frequency 
AC  supply  with  unity  power  factor. 

The  inverter  may  also  comprise  a  series 
arrangement  of  two  switching  means,  one  of 
which  is  in  parallel  with  the  lamp  driven,  means 
for  defining  desired  instants  at  which  one  switch- 
ing  means  is  to  become  non-conductive  and  the 
other  conductive  and  vice  versa,  means  for 
indicating  when  the  switching  means  actually 
become  non-conducting,  and  means  responsive 
to  the  defining  and  indicating  means  for  causing 
the  other  switching  means  to  become  conductive 
only  when  the  said  one  switching  means  is 
non-conductive  and  vice  versa. 

For  a  better  understanding  of  the  invention,  and 
to  show  how  it  may  be  carried  into  effect, 
reference  will  now  be  made,  by  way  of  example, 
to  the  accompanying  drawings  in  which: 

Figure  1  is  a  schematic  block  diagram  of  a 
circuit  for  driving  at  least  one  discharge  lamp, 

Figure  2  is  a  circuit  diagram  of  an  inverter 
circuit  of  Figure  1, 

Figure  3  comprises  idealised  waveform 
diagrams  illustrating  the  operation  of  the  inverter 
circuit  of  Figure  2, 

Figure  4  is  a  circuit  diagram  of  frequency 
control  and  oscillator  circuits  of  the  fluorescent 
lamp  circuit  of  Figure  1,  and 

Figure  5  is  a  detailed  circuit  diagram  of  a 
switched  mode  power  supply  of  Figure  1, 



Referring  to  Figure  1,  a  switched  mode  power 
supply  11  operates  to  derive  reasonably  constant 
DC  from  an  AC  supply,  whilst  maintaining  unity 
power  factor.  An  inverter  12  receives  the  DC 
output  of  supply  11,  and  provides  high  frequency 
AC  to  a  fluorescent  lamp  13,  via  a  DC  blocking 
capacitor  C23  and  a  ballast  inductance  L2. 

A  frequency  control  circuit  14  controls  the 
frequency  of  the  output  of  the  inverter  12.  The 
circuit  14  of  Figure  1  is  arranged  to  sweep  the 
frequency  of  the  output  during  ignition  of  the 
lamp  13. 

As  shown  in  Figure  1,  a  capacitor  C25  is 
connected  across  the  lamp  13,  and  the  output  of 
the  inverter  is  connected  to  the  lamp  via  the 
ballast  inductance  L2  and  the  DC  blocking 
capacitor  C23.  Capacitor  C25  and  inductance  L2 
are  chosen  to  form  a  resonant  circuit  which 
resonates,  in  this  example,  at  less  than  28  kHz. 

At  initial  switching  on  of  the  circuit  of  Figure  1 
the  frequency  control  circuit  is  to  set  to  operate 
the  inverter  at  a  frequency  much  higher  than  the 
reasonant  frequency,  for  example  50  kHz.  At  this 
high  frequency,  the  capacitor  shunts  the  lamp  13 
and  the  filaments  of  it  are  heated. 

The  frequency  control  reduces  the  frequency 
toward  resonance,  magnifying  the  voltage  across 
the  lamp  13  until  it  strikes.  When  the  lamp  strikes 
the  capacitor  C25  is  shunted  by  the  lamp,  damp- 
ing  the  resonance.  The  sweep  of  frequency  then 
continues  down  until  it  stops  at  a  preset  lower 
operating  frequency,  in  this  example  28  kHz, 
consistent  with  the  required  current. 

Although  in  this  example  the  resonance  fre- 
quency  is  less  than  the  running  frequency  it  may 
be  advantageous  for  resonance  to  be  higher  than 
the  running  frequency  as  long  as  it  is  at  a  lower 
frequency  than  that  at  which  the  lamp  is  expected 
to  strike. 

If  the  lamp  fails  to  strike  the  frequency  is 
controlled  to  limit  the  maximum  voltage  and 
current  applied  to  the  lamp  to  keep  the  circuit 
safe. 

Thus  the  frequency  control  circuit  ensures  the 
lamp  filaments  are  heated  before  the  lamp  strikes, 
to  help  increase  lamp  life,  and  the  lamp  is 
protected  from  large  voltages  and  currents. 

The  sweep  of  frequency,  in  this  example  from 
50  kHz  towards  28  kHz,  is  caused  by  sweep  control 
circuit  15  which  controls  the  frequency  of  oscilla- 
tion  of  a  clock  16  which  defines  the  operating 
frequency  of  the  inverter. 

The  circuit  14  also  controls  the  mean  operating 
frequency  of  the  inverter  to  limit  the  maximum 
pre-strike  voltage  supplied  to  the  lamp.  For  this 
purpose,  the  circuit  14  comprises  a  comparator  17 
which  compares  a  reference  voltage  Vref  with  a 
voltage  representing  the  actual  lamp  voltage.  If 
the  voltage  representing  the  actual  lamp  voltage 
exceeds  the  reference  the  frequency  of  the 
inverter  is  increased,  the  action  of  the  sweep 
control  15  being  at  least  partly  overridden,  to 
maintain  the  frequency  away  from  resonance. 
Thus  if  the  lamp  does  not  strike,  the  lamp  voltage 

is  held  at  the  maximum  safe  level  (defined  by  the. 
reference  voltage)  indefinitely. 

If  the  lamp  does  strike  however,  the  fall  in  the 
actual  lamp  voltage  turns  off  the  comparator  17 
and  the  frequency  sweep  continues  down  to  28 
kHz. 

The  voltage  representing  the  actual  lamp  volt- 
age  is  derived  from  a  secondary  winding  L2S  of  a 
transformer,  of  which  inductance  L2  forms  the 
primary,  by  a  full  wave  rectifier  201. 

The  rectifier  201  is  also  connected  to  a  series 
regulator  circuit  202  which  supplies  smoothed  DC 
(LT+)  to  operate  the  oscillator  16,  sweep  control 
15,  and  driver  circuit  8  of  the  switched  mode 
power  supply  11,  and  all  active  circuits  of  the 
circuit  of  Figure  1  which  require  a  low  tension 
supply  LT+.  In  this  way  it  is  ensured  that  if  the 
lamp  13  fails  or  is  not  connected  in  the  circuit,  the 
circuit  ceases  to  operate  because  the  low  tension 
supply  is  ultimately  derived  in  dependence  upon 
power  flow  to  the  lamp. 

Figure  1  also  includes  an  arrangement  for 
dimming  lamp  13  by  increasing  the  source  fre- 
quency.  A  differential  current  transformer  DCT1 
monitors  the  lamp  current  and  produces  a  voltage 
representative  thereof  in  an  "AC  to  average 
circuit"  203.  It  is  then  compared  with  a  voltage 
reference  obtained  from  a  dimming  control 
potentiometer  P1  in  an  error  amplifier  (compara- 
tor)  17'.  The  output  of  17'  is  added  to  that  of  17  to 
control  the  frequency  similarly  but  to  the  different 
and  opposing  purpose  of  dimming.  It  will  be 
appreciated  that  this  method  of  dimming  is 
insensitive  to  changes  in  supply  voltage.  Further 
the  increase  in  cathode  heating  current  as  the 
supply  frequency  increases  is  also  an  aid  to 
successful  dimming  to  low  levels. 

It  is  possible  to  use  a  resonant  starting  circuit 
for  other  discharge  lamps,  for  example  high 
pressure  discharge  lamps,  as  described  with 
reference  to  Figure  1  for  fluorescent  lamps. 

The  inverter  12  of  Figure  1  comprises  two 
switching  transistors  VT8  and  VT9  connected  in 
series,  and  controlled  by  a  driver  and  logic  circuit 
25.  It  is  essential  that  both  transistors  are  never 
simultaneously  conductive.  Each  transistor  is, 
however,  subject  to  charge  storage  effects 
whereby  charge  stored  in  it  when  it  is  conductive 
continues  to  flow  for  a  short  time  after  the  base 
voltage  controlling  its  conduction  has  changed  to 
turn  it  off.  The  circuit  25  is  arranged  to  ensure  that 
the  transistors  VT8  and  VT9  are  never  both 
simultaneously  conductive  despite  the  variable 
frequency  of  operation  of  the  inverter. 

Figure  2  shows  the  inverter  12  and  its  driver  and 
logic  circuit  25  in  more  detail.  The  example  shown 
in  Figure  2  has  two  fluorescent  lamps  13  and  13' 
connected  in  parallel  (although  two  other  dis- 
charge  lamps  could  be  used)  and  two  load 
inductors  L2  and  L2'  connected  in  parallel. 

The  two  load  inductors  are  coupled  via  the  DC 
blocking  capacitor  C23  to  the  centre  tap  of  a  series 
arrangement  of  the  two  switching  transistors  VT8 
and  VT9  connected  across  the  output  of  the 
switched  mode  power  supply  11.  The  collector- 



emitter  paths  of  the  transistors  VT8  and  VT9  are, 
shunted  by  diodes  D20  and  D21  and  the  bases  o f  
the  transistors  are  connected  to  the  secondary 
transformers  T2  and  T3  across  which  resistors 
R52  and  R53  are  connected. 

The  primary  of  the  transformer  T2  is  connected 
in  series  with  a  driver  transistor  VT6  and  the 
primary  of  transformer  T3  is  connected  in  series 
with  a  driver  transistor  VT7.  The  two  series 
arrangements  of  primaries  and  transistors  are  in 
turn  connected  in  parallel  between  ground  and  a 
point  X  which  is  connected  to  the  low  tension 
supply  via  a  resistor  R48.  Preferably,  connection 
is  by  a  circuit,  not  shown,  which  does  not  connect 
the  supply  when  the  lamp  has  not  started. 

The  bases  of  the  driver  transistors  VT6  and  VT7 
are  connected  by  coupling  circuits  26  and  27  t o  
logic  circuits  29  and  30  which  control  their 
conduction.  The  circuits  26  and  27  convert  the 
logic  gate  outputs  into  a  form  suitable  fortransis- 
tor  base  drive. 

The  logic  circuits  29  and  30  are  arranged  to 
ensure  that  transistors  VT8  and  VT9  are  never 
both  conductive  at  the  same  time  despite  the 
charge  storage  effects  and  their  variable  fre- 
quency  of  operation.  The  circuits  have  a  clock 
input  for  receiving  a  clock  signal  CK  defining 
nominal  switching  times  for  the  transistors  VT8 
and  VT9,  and  a  further  input  coupled  to  the  centre 
tap  of  the  transistors  VT8,  VT9  via  a  coupling 
circuit  28  to  receive  a  signal  VCT  indicative  of 
whether  or  not  transistor  VT8  or  VT9  is 
non-conductive.  The  circuits  29  and  30  have 
outputs  T  and  B  connected  to  the  bases  of  the 
transistors  VT6  and  VT7. 

They  implement  the  logic  functions 

the form of  signals  VCT,  CK  and  Q  being  shown  in 
idealised  form  in  Figure  3. 

Referring  to  Figure  3,  assuming  transistor  VT8 
is  conductive  (ON)  the  current  through  L2  or  L2' 
rises  and  the  voltage  across  the  inductor  L2  or  L2' 
is  such  that  the  voltage  at  the  centre  tap  CT  is  the 
positive  potential  of  terminal  3+  of  the  power 
supply  11,  +400  V  say. 

When  VT8  switches  off  and  assuming  VT9  is  off, 
the  voltage  in  inductor  L2  or  L2'  reverses  turning 
on  diode  D21  and  causing  the  voltage  VCT  to 
become  zero.  Similarly,  when  VT9  is  conductive 
and  turns  off,  assuming  VT8  is  off,  the  voltage 
VCT  becomes  +400V  when  VT9  turns  off,  because 
the  potential  of  the  inductor  L2  or  L2'  turns  on 
diode  D20. 

Thus  the  voltage  at  the  centre  tap  indicates  the 
state  of  transistors  VT8  and  VT9. 

The  clock  signal  CK  is  as  shown  at  CK  in  Figure 
3  and  defines  the  nominal  switching  times  NST  of 
the  transistors  VT8  and  VT9.  It  is  applied  to  a 
bistable  (JKflip-flop)  which  derives  from  it  signals 
Q  and  Q,  of  which  only  Q  is  shown  in  Figure  3. 

Assuming  VT8  is  on  the  voltage  VCT  is  +400V, 

T is  logical  '1'  and  'B'  is  '0'  and  Q  is  '0'.  When  Q 
changes  from  '0'  to  '1'  indicating  that  VT8  is  to 

turn  off,  and  VT9  is  to  turn  on,  T  changes  to  '0'. 
However,  VT8  continues  to  be  conductive  as 
stored  charge  flows  out  of  its  emitter  and  so 
voltage  VCT  continues  to  be  +400  after  T  has 
changed  to  zero.  Only  when  VT8  finally  ceases  to 
conduct  does  VCT  change  to  zero,  and  only  then 
does  B  change  from  '0'  to  '1'  thus  causing  VT9  to 
turn  on. 

Thus  although  Q  indicates  a  nominal  switching 
time  NST  for  VT8  to  turn  on  and  VT9  to  turn  off, 
(or  vice  versa),  VT8  does  not  turn  on  until  the 
stored  change  of  VT9  has  flowed  away  and  VT9 
actually  ceases  to  conduct  as  indicated  by  VCT. 

It  is  essential  to  the  operation  of  the  circuit  that 
VT8  and  VT9  do  actually  alternately  conduct  even 
for  a  short  time,  so  the  logic  circuits  29  and  30 
provide  short  turn  on  pulses  P  in  response  to  CK 
at  the  end  of  the  desired  conduction  periods  of 
the  transistors  VT8  and  VT9. 

Figure  4  shows  in  detail  the  frequency  control 
circuit  15  and  the  clock  circuit  16  of  the  lamp 
circuit  of  Figure  1. 

The  clock  circuit  16  comprises  a  555  timer  34, 
the  clock  period  of  which  is  defined  by  a  capacitor 
C18  and  the  (variable)  resistance  of  a  field  effect 
transistor  FET2  and  fixed  resistors  R41,  R42  and 
R43.  The  resistance  of  the  FET2  is  in  turn  deter- 
mined  by  the  voltage  across  a  capacitor  C17 
connected  between  the  gate  and  the  source  2  of 
FET2. 

The  frequency  control  circuit  comprises  a 
comparator  which  compares  a  reference  voltage 
defined  by  a  zener  diode  DZR,  with  a  voltage 
representing  the  actual  lamp  voltage  of  the  lamps 
13  and  13'.  This  actual  voltage  is  derived  via  the 
rectifier  201  from  the  secondaries  L2S  and  L2S'  of 
the  load  inductances  of  the  inverter  12,  the 
voltage  on  the  primaries  being  related  to  the  lamp 
voltage. 

The  output  of  the  comparator  is  connected  to 
the  gate  of  the  FET2. 

In  the  case  of  Figure  1,  at  initial  switch  on,  the 
voltage  across  capacitor  C17  is  low,  the  resistance 
of  FET2  is  small,  so  the  clock  operates  at  high 
frequency,  e.g.,  50  kHz,  mainly  defined  by  the 
time  constant  R41 -  C18.  The  charge  on  capacitor 
C17  builds  up  with  time  increasing  the  resistance 
of  FET2  and  so  reducing  the  clock  frequency  until 
(eventually)  minimum  frequency  is  defined  by 
R42 -  C18. 

The  effect  of  the  circuit  15  is  to  modulate  the 
charge  on  capacitor  C17  and  thus  the  clock 
frequency  in  dependence  upon  the  voltage  of  the 
lamp  or  lamps. 

The  Q  factor  of  the  series  resonant  circuit 
comprising  C23,  L2  and  the  lamp  cathodes  is  so 
high  that  operation  at  or  near  resonance  has  to  be 
avoided  because  of  the  large  voltages  and 
currents  which  result. 

The  method  is  to  limit the  maximum  pre-strike 
lamp  voltage  by  feedback  control  of  the  inverter 
frequency.  For  simplicity  the  low  tension 
windings  of  L2  are  used  to  represent  the  voltage 



on  L2  primary  and  this  in  turn  is  related  to  lamp 
voltage.  If  the  secondary  voltage  attempts  to 
exceed  the  reference  value  of  zener  diode  DZR  fed 
to  comparator  17  the  frequency  of  circuit  16  is 
increased  or'pulled  back' against the  action  of the 
sweep  circuit  so  that  in  the  event  a  lamp  does  not 
strike  the  lamp  voltage  is  held  at  the  maximum 
level  indefinitely  and  the  circuit  remains  safe.  If 
the  lamp  does  strike,  however,  the  resulting 
(large)  drop  in  lamp  voltage  and  hence  L2 
secondary  voltage  turns  comparator  17  off  and 
sweep  is  allowed  to  continue,  reducing  frequency 
to  the  (lower)  desired  operating  point  (e.g.  28  kHz) 
defined  by  R42 - Cl 8. 

The  switch  mode  power  supply  11,  is  shown  in 
more  detail  in  Figure  5,  (also  described  in  our 
co-pending  published  application  No.  E P - A -  
59 053  "Switched  Mode  Power  Supply",  claiming 
the  same  priority  date). 

In  brief,  it  comprises  a  step-up  converter 
formed  by  inductor  L1,  diode  D1  and  switching 
transistor  VT1,  fed  with  full  wave  rectified  AC  by  a 
rectifier  1.  A  comparator  7  with  hysteresis 
compares  the  input  voltage  sensed  by  a  potentio- 
meter  6  (R2,  R3)  with  the  input  current  sensed  by 
resistor  R1.  The  comparator  7  causes  the  transis- 
tor  VT1  to  switch  so  as  to  keep  the  instantaneous 
value  of  the  input  current  within  a  fixed  range  of 
the  instantaneous  value  of  a  proportion  of  the 
input  voltage.  The  transistor  is  controlled  by  the 
comparator  7  via  a  drive  circuit  8.  The  series 
arrangement  of  capacitors  C1'  and  C1"  connected 
across  the  output  is  chosen  to  provide  a  constant 
DC  output  for  a  given  range  of  load  variation,  the 
power  supply  11  operating  to  keep  the  capacitors 
charged. 

As  shown  in  Figure  5,  the  supply  11  may  also 
comprise  a  circuit  10  which  senses  when  the 
output  voltage  across  capacitors  C1'  and  C1" 
exceeds  a  preset  limit,  and  turns  off  the  transistor 
VT1.  It  also  comprises  a  circuit  9  which  varies  the 
voltage  dividing  ratio  of  the  potentiometer  6  via 
an  FET,  FET1,  to  keep  the  output  constant  despite 
slow  variations  in  the  supply  voltage. 

As  the  full  LT  supply  to  the  active  circuits,  in 
particular  the  drive  circuit  8,  of  the  supply  11  is 
not  available  until  the  inverter  12  operates  fully,  a 
start-up  circuit  21  is  provided. 

Circuit  21  also  forms  a  relaxation  oscillator  of 
period,  for  example,  3  s,  so  that  the  circuit  will 
'test' for  a  lamp  in  circuit  every  3  s.  If  no  lamp  (or 
no 'healthy'  lamp)  is  in  the  circuit the  input  power 
remains  practically  zero. 

1.  A  lamp  driver  circuit  for  at  least  one 
discharge  lamp  comprising 

converter  means  (11)  for  producing  a  DC  output 
from  a  low  frequency  AC  supply, 

an  inverter  (12)  for  producing  a  high  frequency 
AC  output  from  the  DC  output, 

an  inductor  (L2)  and  a  capacitor  (C25)  connec- 
ted  in  series  to  receive  the  AC  output,  the  inductor 

being  arranged  to  act  as  an  inductive  ballast  for  a 
discharge  lamp  (13)  to  be  connected  across  the 
capacitor,  the  inductor  and  capacitor  being 
chosen  to  form  a  resonant  circuit,  and 

control  means  (14)  arranged  to  cause  the 
inverter  to  operate  at  a  frequency  above  the 
resonant  frequency  of  the  resonant  circuit  when 
the  lamp  driver  circuit  is  initially  switched  on,  and 
then  to  reduce  the  frequency  of  operation 
towards  resonance  until  the  lamp  strikes. 

2.  A  lamp  driver  circuit  according  to  Claim  1  in 
which  the  control  means  (14)  is  arranged  to 
change  the  frequency  further  towards  resonance 
after  the  lamp  has  struck  until  a  predetermined 
operating  frequency,  between  the  striking  fre- 
quency  and  the  resonant  frequency,  is  reached. 

3.  A  lamp  driver  circuit  according  to  either  of 
the  preceding  claims  including  means  for  limiting 
the  voltage  applied  to  the  lamp  if the  lamp  fails  to 
strike. 

4.  A  lamp  driver  circuit  according  to  Claim  3  in 
which  the  means  for  limiting  the  voltage  includes 
means  sensitive  to  the  voltage  arranged  to  cause 
the  control  means  to  control  the  frequency  in 
response  to  said  voltage. 

5.  A  lamp  driver  circuit  according  to  Claim  4  in 
which  the  means  for  limiting  the  voltage  includes 
means  (17)  comparing  a  further  voltage  repre- 
senting  the  lamp  voltage  with  a  reference  voltage 
(V  ref)  and,  if  the  further  voltage  exceeds  the 
reference,  overriding  the  change  of  said  fre- 
quency  to  maintain  the  frequency  away  from 
resonance. 

6.  A  lamp  driver  circuit  according  to  any 
preceding  claim  including  means  (P1,  17')  for 
controlling  the  frequency  of  operation  of  the  lamp 
to  control  the  power  fed  thereto. 

7.  A  lamp  driver  circuit  according  to  Claim  6 
including  means  (203,  17')  for  monitoring  the 
current  in  the  lamp  and  comparing  a  signal 
representing  that  current  with  a  variable  voltage 
reference  (P1)  to  effect  dimming  of  the  lamp  in 
response  to  variation  of  said  reference. 

8.  A  lamp  driver  circuit  according  to  Claim  6 
arranged  to  maintain  the  power  fed  to  the  lamp  at 
a  substantially  constant  level. 

9.  A  lamp  driver  circuit  according  to  any 
preceding  claim  in  which  the  inverter  (12) 
includes  two  switching  means  (VT8,  VT9)  in 
series,  one  of  which  (VT9)  is  in  parallel  with  the 
lamp  (13)  driven,  the  circuit  further  including 
means  (Q)  for  defining  desired  instants  at  which 
one  switching  means  is  to  become  non-conduc- 
tive  and  the  other  conductive  and  vice-versa, 
means  (28)  for  indicating  when  the  switching 
means  actually  become  non-conductive,  and 
means  (29,  30)  responsive  to  the  defining  and 
indicating  means  for  causing  the  other  switching 
means  to  become  conductive  only  when  the  one 
switching  means  is  non-conductive  and  vice- 
versa. 

10.  A  lamp  driver  circuit  according  to  any one  of 
the  preceding  claims  in  which  the  at  least  one 
discharge  lamp  (13)  is  a  fluorescent  lamp. 



1.  Eine  Lampen-Treiberschaltung  für  wenig- 
stens  eine  Entladungslampe,  umfassend 

Umsetzer-Mittel  (11)  zur  Erzeugung  eines 
Gleichstrom-Ausgangs  aus  einer  Einspeisung 
eines  Wechselstroms  mit  niedriger  Frequenz, 

einen  Umsetzer  (12)  zur  Erzeugung  eines 
Wechselstroms  mit  hoher  Frequenz  aus  dem 
Gleichstrom-Ausgang, 

eine  Reihenschaltung  aus  einer  Induktivität  (L2) 
und  einem  Kondensator  (C25)  zum  Empfang  des 
Wechselstrom-Ausgangs,  wobei  die  Induktivität 
so  angeordnet  ist,  daß  sie  als  induktiver  Ballast 
für  eine  parallel  mit  dem  Kondensator  zu  verbin- 
dende  Entladungslampe  (13)  wirkt,  wobei  die 
Induktivität  und  der  Kondensator  so  gewählt  sind, 
daß  sie  eine  Resonanzschaltung  bilden,  und 

Steuermittel  (14),  die  bewirken,  daß  der 
Umsetzer  mit  einer  Frequenz  oberhalb  der 
Resonanzfrequenz  der  Resonanzschaltung  ar- 
beitet,  wenn  die  Lampen-Treiberschaltung  an- 
fänglich  eingeschaltet  wird,  und  daß  dann  die 
Betriebsfrequenz  in  Richtung  auf  Resonanz  ver- 
ringert  wird,  bis  die  Lampe  zündet. 

2.  Eine  Lampen-Treiberschaltung  nach  An- 
spruch  1,  bei  der  die  Steuermittel  (14)  so 
angeordnet  sind,  daß  sie  die  Frequenz,  nachdem 
die  Lampe  gezündet  hat,  weiter  in  Richtung  auf 
Resonanz  ändern,  bis  eine  vorgegebene  Betriebs- 
frequenz  zwischen  der  Zündfrequenz  und  der 
Resonanzfrequenz  erreicht  ist. 

3.  Eine  Lampen-Treiberschaltung  nach  einem 
der  vorhergehenden  Ansprüche,  die  Mittel  zur 
Begrenzung  d e r   der  Lampe  zugeführten 
Spannung  einschließt,  wenn  die  Lampe  nicht 
zündet. 

4.  Eine  Lampen-Treiberschaltung  nach  An- 
spruch  3,  bei  der  die  Mittel  zur  Begrenzung  der 
Spannung  Mittel  enthalten,  die  auf  die  Spannung 
ansprechen,  die  die  Steuermittel  veranlaßt,  die 
Frequenz  in  Abhängigkeit  von  der  genannten 
Spannung  zu  steuern. 

5.  Eine  Lampen-Treiberschaltung  nach  An- 
spruch  4,  bei  der  die  Mittel  zur  Begrenzung  der 
Spannung  Mittel  (17)  enthalten,  die  eine  weitere, 
die  Lampenspannung  darstellende  Spannung  mit 
einer  Bezugsspannung  (V  ref)  vergleichen,  und, 
wenn  die  weitere  Spannung  den  Bezug  über- 
steigt,  die  Änderung  der  genannten  Frequenz 
außer  Kraft  setzen,  um  die  Frequenz  von  der 
Resonanzfrequenz  fernzuhalten. 

6.  Eine  Lampen-Treiberschaltung  nach  einem 
der  vorhergehenden  Ansprüche,  umfassend 
Mittel  (P1,  17')  zur  Steuerung  der  Betriebs- 
frequenz  der  Lampe,  um  die  dieser  zugeführte 
Leistung  zu  steuern. 

7.  Eine  Lampen-Treiberschaltung ,  nach 
Anspruch  6,  umfassend  Mittel  (203,  17')  zur 
Überwachung  des  Stroms  in  der  Lampe  und  zum 
Vergleich  eines  diesen  Strom  darstellenden 
Signals  mit  einer  variablen  Bezugsspannung  (P1), 
um  eine  Abdunkelung  der  Lampe  in  Abhängigkeit 
der  Änderung  des  genannten  Bezugs  zu 
bewirken. 

8.  Eine  Lampen-Treiberschaltung  nach  An- 
spruch  6,  die  so  ausgebildet  ist,  daß  die  der 
Lampe  zugeführte  Leistung  auf  einem  etwa 
konstanten  Pegel  gehalten  wird. 

9.  Eine  Lampen-Treiberschaltung  nach  einem 
der  vorhergehenden  Ansprüche,  bei  der  der 
Umsetzer  (12)  zwei  in  Reihe  geschaltete  Schalter- 
mittel  (VT8,  VT9)  enthält,  von  denen  eines  (VT9) 
parallel  zur  gespeisten  Lampe  (13)  liegt,  wobei  die 
Schaltung  ferner  Mittel  (Q)  zur  Definition 
gewünschter  Augenblicke  enthält,  bei  denen  ein 
Schaltermittel  nicht-leitend  und  das  andere 
leitend  werden  soll  und  umgekehrt,  sowie  Mittel 
(28)  zur  Anzeige,  wenn  die  Schaltermittel  tats- 
ächlich  nicht-leitend  werden,  und  Mittel  (29,  30), 
die  auf  die  Definitions-  und  Anzeigemittel 
ansprechen,  um  zu  bewirken,  daß  die  anderen 
Schaltermittel  nur  leitend  werden,  wenn  das  eine 
Schaltermittel  nicht  leitend  ist  und  umgekehrt. 

10.  Eine  Lampen-Treiberschaltung  nach  einem 
der  vorhergehenden  Ansprüche,  bei  der  wenig- 
stens  eine  Entladungslampe  (13)  eine  Leucht- 
stofflampe  ist. 

1.  Circuit  pour  la  commande  d'au  moins  une 
lampe  à  décharge,  comportant: 

- des  moyens  convertisseurs  (11)  pour  former 
une  sortie  de  courant  continu  à  partir  d'une 
source  de  courant  alternatif  basse  fréquence, 

- un  onduleur  (12)  pour  former  une  sortie  de 
courant  alternatif  haute  fréquence  à  partir  de  la 
sortie  de  courant  continu, 

-   une  inductance  (L2)  et  un  condensateur  (C25) 
montés  en  série  pour  recevoir  la  sortie  de 
courant  alternatif,  l'inductance  étant  agencée 
pour  agir  en  tant  que  ballast  inductif  pour  une 
lampe  à  décharge  (13)  à  relier  aux  bornes  du 
condensateur,  l'inductance  et  le  condensateur 
étant  choisis  pour  former  un  circuit  résonnant, 
et 

- des  moyens  de  commande  (14)  agencés  pour 
entraîner  le  fonctionnement  de  l'inverseur  à 
une  fréquence  supérieure  à  la  fréquence  de 
résonance  du  circuit  résonnant  lorsque  le  cir- 
cuit  de  commande  de  lampe  est  initialement 
mis  en  service,  et  ensuite  réduire  la  fréquence 
de  fonctionnement  vers  la  résonance  jusqu'à 
ce  que  la  lampe  s'amorce. 

2.  Circuit  de  commande  de  lampe  selon  la 
revendication  1,  dans  lequel  les  moyens  de 
commande  (14)  sont  agencés  pour  continuer  à 
modifier  la  fréquence  vers  la  résonance  après 
amorçage  de  la  lampe,  jusqu'à  ce  qu'une  fré- 
quence  de  fonctionnement  prédéterminée, 
comprise  entre  la  fréquence  d'amorçage  et  la 
fréquence  de  résonance,  soit  atteinte. 

3.  Circuit  de  commande  de  lampe  selon  l'une 
des  revendications  précédentes,  comportant  des 
moyens  pour  limiter  la  tension  appliquée  à  la 
lampe  si  la  lampe  ne  peut  pas  s'amorcer. 

4.  Circuit  de  commande  de  lampe  selon  la 



revendication  3,  dans  lequel  les  moyens  pour 
limiter  la  tension  comportent  des  moyens 
sensibles  à  la  tension  agencés  pour  entraîner  les 
moyens  de  commande  à  contrôler  la  fréquence 
en  réponse  à  ladite  tension. 

5.  Circuit  de  commande  de  lampe  selon  la 
revendication  4,  dans  lequel  les  moyens  pour 
limiter  la  tension  comportent  des  moyens  (17) 
comparant  une  autre  tension  représentant  la 
tension  de  lampe  avec  une  tension  de  référence 
(Vréf),  et,  si  l'autre  tension  excède  la  tension  de 
référence,  annulant  la  modification  de  ladite 
fréquence  pour  maintenir  la  fréquence  éloignée 
de  la  résonance. 

6.  Circuit  de  commande  de  lampe  selon  l'une 
des  revendications  précédentes,  comportant  des 
moyens  (P1,  17')  pour  commander  la  fréquence 
de  fonctionnement  de  la  lampe  afin  de 
commander  la  puissance  transférée  à  cette 
lampe. 

7.  Circuit  de  commande  de  lampe  selon  la 
revendication  6,  comportant  des  moyens  (203, 
17')  pour  surveiller  le  courant  dans  la  lampe  et 
comparer  un  signal  représentant  ce  courant  avec 
une  référence  de  tension  variable  (P1)  pour 
réaliser  l'atténuation  de  la  lampe  en  réponse  aux 
variations  de  ladite  référence. 

8.  Circuit  de  commande  de  lampe  selon  la 
revendication  6,  agencé  pour  maintenir  la  puis- 
sance  transférée  à  la  lampe  à  un  niveau  sensible- 
ment  constant. 

9.  Circuit  de  commande  de  lampe  selon  l'une 
des  revendications  précédentes,  dans  lequel 
l'onduleur  (12)  comporte  deux  dispositifs  de 
commutation  (VT8,  VT9)  en  série,  l'un  d'entre  eux 
(VT9)  est  en  parallèle  avec  la  lampe  commandée 
(13),  le  circuit  comportant  en  outre  des  moyens 
(Q)  pour  déterminer  les  moments  souhaités  aux- 
quels  un  dispositif  de  commutation  doit  devenir 
non-conducteur  et  l'autre  conducteur  et  inverse- 
ment,  des  moyens  (28)  pour  indiquer  quand  les 
dispositifs  de  commutation  deviennent  réelle- 
ment  non-conducteurs,  et  des  moyens  (29,  30) 
sensibles  aux  moyens  de  détermination  et 
d'indication  pour  faire  passer  à  l'état  de  conduc- 
tion  l'autre  dispositif  de  commutation  seulement 
lorsque  le  premier  dispositif  de  commutation  est 
non-conducteur  et  inversement. 

10.  Circuit  de  commande  de  lampe  selon  l'une 
des  revendications  précédentes,  dans  lequel  la 
lampe  à  décharge  (13)  est  une  lampe 
fluorescente. 
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