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Description 

This  invention  relates  to  low-pressure  discharge  lamps,  particularly  fluorescent  lamps,  and  especially  to 
starting  and  operating  circuitry  for  compact  fluorescent  lamps. 

5 
BACKGROUND  OF  THE  INVENTION 

Various  types  of  operating  circuits  are  known  to  start  and  operate  compact  fluorescent  lamps.  One  type 
of  circuit  is  illustrated  in  the  FIG.  7  schematic  of  European  Publication  No.  0346782.  This  schematic  is  similar, 

10  in  general  principle,  to  the  state  of  the  art  as  practised  in  a  lamp  sold  by  the  Osram  Company  under  the  reg- 
istered  trademark  "DULUX  EL"  or  in  the  lamp  of  the  Philips  Company  which  bears  the  denomination  "PLC  20 
Electronics".  Using  the  circuit  of  European  Publication  0346782  as  an  example  of  such  circuits,  after  the  two 
input  terminals  of  the  DC/  AC  converter  (or  oscillator)  are  energized  by  a  DC  voltage  which  appears  across  a 
filter  capacitor,  the  starting  capacitor  C5  charges  through  a  starting  resistor  R3  to  a  voltage  which  is  substan- 

15  tially  equal  to  the  threshold  voltage  of  the  threshold  element  (i.e.,  the  diac).  The  threshold  element  breaks  down 
and  supplies  a  pulse  to  the  base  terminal  of  transistor  T2.  Asa  result,  transistor  T2  begins  to  conduct.  A  current 
flows  through  transistor  T2  and  the  load  circuit.  Subsequently,  this  transistor  becomes  non-conducting  and 
the  other  transistor  T1  becomes  conducting.  This  process  is  then  continuously  repeated.  This  leads  to  an  os- 
cillation,  i.e.,  an  alternating  current  through  the  load  circuit  which  includes  the  discharge  tube. 

20  It  has  been  discovered  that  disadvantages  may  appear  in  some  circuits  similar  to  those  described  above. 
For  example,  when  power  to  the  circuit  is  removed,  a  momentary  blink  or  flicker  in  the  lamp  may  occur  imme- 
diately  after  the  tube  is  extinguished.  It  has  been  observed  that  when  AC  power  to  the  circuit  is  removed,  a 
voltage  initially  remains  on  the  filter  capacitor  of  the  DC  power  supply.  This  filter  capacitor  voltage  gradually 
depletes  to  a  point  (usually  greater  than  the  starter  threshold  voltage)  where  the  oscillator  shuts  down.  How- 

25  ever,  the  starting  capacitor  is  allowed  to  recharge  to  a  point  where  the  threshold  element  of  the  starting  circuit 
triggers  causing  the  oscillator  to  conduct  for  a  short  period  of  time.  Consequently,  the  discharge  tube  will  blink 
or  flicker  as  a  result  of  current  from  the  filter  capacitor  flowing  through  the  conducting  transistors  and  load 
circuit.  This  conduction  continues  for  approximately  10  msecs.  until  the  filter  capacitor  voltage  is  less  than  the 
starter's  trigger  voltage. 

30  Another  example  for  an  operating  circuit  of  this  kind  is  disclosed  in  EP-A-0  356  818,  having  a  pair  of  AC 
input  terminals  adapted  to  receive  an  AC  signal  from  an  AC  power  supply;  DC  power  supply  means  coupled 
to  said  AC  input  terminals  for  generating  a  DC  voltage;  oscillator  means  including  a  pair  of  semiconductor 
switches  coupled  to  said  DC  power  supply  to  receive  said  DC  voltage;  oscillator  starting  means  coupled  to  one 
of  said  semiconductor  switches,  said  oscillator  starting  means  having  an  input  and  including  a  series  circuit 

35  comprising  resistor  means  and  capacitor  means  connnected  at  a  junction  point  and  a  threshold  element  means 
connected  to  said  junction  point;  and  load  means  coupled  to  the  output  of  said  oscillator  means  and  including 
said  discharge  lamp. 

Another  disadvantage  may  appear  in  circuits  similar  to  those  described  above  at  the  end  of  lamp  life  when 
the  emissive  material  on  one  or  both  of  the  filament  electrodes  has  depleted.  Although  a  discharge  is  unable 

40  to  be  established  between  the  lamp  electrodes,  the  oscillator  may  continue  to  conduct  current  through  circuit 
components  causing  an  unnecessary  consumption  of  power  until,  for  example,  the  AC  power  source  is  dis- 
connected  or  the  lamp  and  tank  capacitor  are  removed  from  the  load  circuit.  In  the  instances  where  the  lamp 
is  permanently  connected,  such  as  in  an  integral  lamp  unit,  this  latter  option  is  unavailable. 

45  SUMMARY  OF  THE  INVENTION 

It  is,  therefore,  an  object  of  the  present  invention  to  obviate  the  disadvantages  of  the  prior  art. 
It  is  still  another  object  of  the  invention  to  provide  an  improved  circuit  for  starting  and  operating  a  discharge 

lamp. 
so  it  is  another  object  of  the  invention  to  provide  an  improved  circuit  which  does  not  result  in  a  momentary 

blink  or  flicker  in  the  lamp  immediately  following  the  removal  of  AC  power  from  the  circuit. 
It  is  still  another  object  of  the  invention  to  provide  an  improved  circuit  which  does  not  cause  an  unnecessary 

power  consumption  upon  an  end-of-life  condition  caused  by  the  depletion  of  emissive  material  on  one  or  both 
of  the  lamp  filament  electrodes. 

55  These  objects  are  accomplished  with  the  invention  by  the  provision  of  a  starting  and  operating  circuit  for 
a  discharge  lamp  as  mentioned  in  the  preamble  of  claim  1  wherein  the  input  to  the  oscillator  starting  circuit  is 
coupled  to  one  of  the  AC  input  terminals  so  that  the  capacitor  means  is  charged  only  on  one  half  cycle  of  the 
AC  signal. 
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In  accordance  with  further  teachings  of  the  present  invention,  the  load  further  includes  a  tank  capacitor 
in  parallel  with  the  lamp  and  a  tank  inductor  in  series  with  the  parallel  combination  of  the  tank  capacitor  and 
lamp.  The  tank  inductor  and  tank  capacitor  form  a  resonant  circuit  having  a  resonant  frequency  greater  than 
the  switching  frequency  of  the  oscillator. 

5  In  accordance  with  another  aspect  of  the  present  invention,  the  oscillator  further  includes  a  fusible  circuit 
element  to  inhibit  further  operation  of  the  oscillator  upon  failure  of  the  lamp  due  to  depletion  of  emissive  material 
on  at  least  one  of  the  lamp  electrodes. 

In  accordance  with  further  aspects  of  the  present  invention,  each  of  the  semiconductor  switches  includes 
a  first  resistor  connected  in  series  with  the  output  thereof  and  a  second  resistor  connected  to  the  input  thereof. 

10  Preferably,  both  the  first  and  second  resistors  are  fusible  type  resistors. 
Additional  objects,  advantages  and  novel  features  of  the  invention  will  be  set  forth  in  the  description  which 

follows,  and  in  part  will  become  apparent  to  those  skilled  in  the  art  upon  examination  of  the  following  or  may 
be  learned  by  practice  of  the  invention.  The  aforementioned  objects  and  advantages  of  the  invention  may  be 
realized  and  attained  by  means  of  the  instrumentalities  and  combination  particularly  pointed  out  in  the  append- 

15  ed  claims. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  invention  will  become  more  readily  apparent  from  the  following  exemplary  description  in  connection 
20  with  the  accompanying  FIGURE.  This  FIGURE  represents  a  schematic  diagram  of  a  preferred  embodiment  of 

a  starting  and  operating  circuit  for  a  discharge  lamp  according  to  the  present  invention. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

25  For  a  better  understanding  of  the  present  invention,  together  with  other  and  further  objects,  advantages 
and  capabilities  thereof,  reference  is  made  to  the  following  disclosure  and  appended  claims  in  connection  with 
the  above-described  drawings. 

The  sole  FIGURE  represents  a  schematic  diagram  of  a  preferred  embodiment  of  a  starting  and  operating 
circuit  for  a  discharge  lamp  LP1  .  Lamp  LP1  is  an  arc  discharge  lamp  such  as  a  low-pressure  fluorescent  lamp 

30  having  a  pair  of  opposing  filamentary  electrodes  E1  ,  E2.  Each  of  the  filamentary  electrodes  is  coated  during 
manufacturing  with  a  quantity  of  emissive  material.  Lamp  LP1,  which  forms  part  of  a  load  circuit  16,  is  ignited 
and  fed  via  an  oscillator  12  which  operates  as  a  DC/  AC  converter.  Oscillator  12  receives  filtered  DC  power 
from  a  DC  power  supply  10  which  is  coupled  to  a  source  of  AC  power.  Conduction  of  oscillator  12  is  initiated 
by  a  starting  circuit  14.  The  circuit  will  be  described  in  more  detail  below. 

35  A  pair  of  input  terminals  IN1,  IN2  are  connected  to  an  AC  power  supply  such  as  108  to  132  volts,  60  Hz. 
A  transient  suppressor  RV1  is  shunted  across  input  terminals  IN1,  IN2  in  order  to  absorb  any  surge  energy 
that  may  otherwise  cause  damage  to  the  circuit.  The  AC  input  power  is  coupled  by  way  of  a  fuse  F1  to  the 
input  of  DC  power  supply  10  which  consist  of  diode  rectifier  bridge  D3  and  a  filter  capacitor  C6.  Capacitor  C6 
filters  the  rectified  AC  voltage  so  that  the  bus  voltage  (VBUS)  is  a  DC  voltage  with  minimal  low  frequency  mod- 

40  ulation  which  serves  to  minimize  lamp  current  crest  factor.  A  capacitor  C5,  which  is  connected  in  parallel  with 
transient  suppressor  RV1  and  the  input  to  DC  power  supply  10,  and  an  inductor  L2  connected  to  the  positive 
output  terminal  of  DC  power  supply  10  serve  to  suppress  EMI  generated  by  oscillator  12. 

Oscillator  12,  which  includes  (as  primary  operating  components)  a  pair  of  series-coupled  semiconductor 
switches,  such  as  bipolar  transistors  Q1,  Q2  or  MOSFETS  (not  shown),  is  coupled  in  parallel  with  the  output 

45  of  DC  power  supply  1  0.  The  collector  of  transistor  Q2  is  connected  to  one  end  of  inductor  L2  while  the  emitter 
of  transistor  Q2  is  connected  to  one  end  of  a  resistor  R5.  The  other  end  of  resistor  R5  is  connected  to  the  col- 
lector  of  transistor  Q1  .  The  emitter  of  transistor  Q1  is  coupled  to  circuit  ground  through  a  resistor  R6.  During 
lamp  operation,  emitter  resistors  R5  and  R6  minimize  lamp  current  variations  caused  by  temperature.  More 
specifically,  as  the  junction  temperatures  of  transistors  Q1  and  Q2  increase  due  to  increases  in  ambient  tem- 

50  perature,  the  base-emitter  voltages  of  Q1  and  Q2  tend  to  decrease.  As  a  result,  the  voltage  drop  across  resis- 
tors  R5  and  R6  increases  and  thereby  compensates  for  the  decrease  in  the  base-emitter  voltage.  Consequent- 
ly,  the  lamp  current  will  remain  relatively  constant  with  temperature.  In  addition  to  compensating  for  tempera- 
ture  variations,  resistor  R6  acts  to  limit  the  current  through  transistor  Q1  at  initial  startup. 

Base  drive  and  switching  control  for  transistors  Q1  and  Q2  are  provided  by  secondary  windings  W2,  W3 
55  of  a  saturable  transformer  T1  ,  base  resistors  R2  and  R3,  and  capacitors  C2  and  C3.  The  values  of  resistors 

R2  and  R3  are  chosen  so  that  transistor  control  or  base  leads  are  properly  driven. 
Oscillator  starting  circuit  14  includes  a  series  arrangement  of  a  resistor  R1  and  a  capacitor  C1  .  The  junction 

point  between  resistor  R1  and  capacitor  C1  is  connected  to  a  bidirectional  threshold  element  D2  (i.e.,  a  diac). 

3 
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One  end  of  threshold  element  12  is  coupled  to  the  base  terminal  of  transistor  Q1  through  base  resistor  R2.  As 
illustrated  in  the  FIGURE,  the  input  of  the  oscillator  starting  circuit  12  (i.e.,  the  upper  end  of  resistor  R1)  is 
connected  to  one  of  the  terminals  (e.g.,  IN2)  applied  to  the  AC  power  supply. 

During  normal  lamp  operation,  oscillator  starting  circuit  14  is  rendered  inoperable  due  to  a  diode  rectifier 
5  D1  connected  to  the  junction  point  of  resistor  R1  and  capacitor  C1  .  During  lamp  operation,  diode  rectifier  D1 

holds  the  voltage  across  starting  capacitor  C1  at  a  level  which  is  lower  than  the  threshold  voltage  of  threshold 
element  D2.  The  time  constant  of  R1  and  C1  should  be  longer  than  the  operating  frequency  of  the  oscillator 
in  order  to  insure  that  capacitor  C1  does  not  recharge  during  normal  operation  to  the  threshold  voltage  of  ele- 
ment  D2. 

10  Series  capacitors  C9  and  C10  form  one  of  the  two  legs  of  the  half-bridge  topology.  The  other  leg  being 
formed  by  the  series  coupled  transistors  Q1  and  Q2.  Unlike  conventional  half-bridge  circuits  in  which  the  two 
capacitors  are  the  main  energy  reservoirs,  in  the  present  circuit  capacitors  C9  and  C10  function  as  a  voltage 
divider  and  help  shunt  EMI/RFI  noise  generated  by  transistors  Q1  and  Q2. 

Load  circuit  16  comprises  a  series  combination  of  a  primary  winding  W1  of  transformer  T1  and  an  inductor 
15  L1  connected  in  series  with  a  parallel  combination  formed  by  lamp  LP1  and  a  capacitor  C4.  Inductor  L1  com- 

prises  the  principle  ballasting  element  for  the  lamp.  The  saturation  of  transformer  T1  influences  the  switching 
frequency  of  transistors  Q1  and  Q2.  Typically,  the  transistor  switching  frequency  is  from  about  25  Khz  to  39 
Khz.  Preferably,  the  switching  frequency  is  about  30  Khz.  During  lamp  operation,  the  impedance  of  capacitor 
C4  is  much  higher  than  the  impedance  of  the  lamp,  so  capacitor  C4  acts  as  an  open  circuit.  The  total  load 

20  impedance  is  the  sum  of  the  impedance  of  inductor  L1  and  the  lamp  impedance  in  series,  which  will  make  the 
lamp  current  a  sawtooth  waveform.  The  resonant  frequency  during  normal  operation  is  very  different  from  the 
resonant  frequency  during  startup.  In  one  example,  the  resonant  frequency  during  startup  is  about  46  Khz, 
but  during  operation  the  resonant  frequency  is  about  .25  Hz. 

As  is  conventional  in  instant-start  lamp  operation,  the  two  terminals  from  each  lamp  electrode  are  con- 
25  nected  together.  Load  circuit  16  further  includes  a  capacitor  C8,  connected  across  the  circuit  arrangement  of 

primary  winding  W1,  inductor  L1,  lamp  LP1  and  capacitor  C4.  Capacitor  C8  forms  a  single  element  snubber 
circuit  which  reduces  the  rise  time  and  thus  the  switching  losses  of  transistors  Q1  and  Q2.  As  a  result  of  the 
reduction  in  rise  time  (or  equivalent  reduction  in  dVce/dt)  of  transistors  Q1  and  Q2,  high  voltage  spikes  which 
normally  generate  EMI/RFI  noise  are  reduced. 

30  The  operation  of  the  circuit  will  now  be  discussed.  When  terminals  IN1  and  IN2  are  connected  to  a  suitable 
AC  power  source,  DC  power  source  10  rectifies  and  filters  the  AC  signal  and  develops  a  DC  voltage  (VBUS) 
across  capacitor  C6.  Simultaneously,  during  the  negative  half  cycle  of  the  AC  input  signal,  starting  capacitor 
C1  begins  to  charge  through  resistor  R1  to  a  voltage  which  is  substantially  equal  to  the  threshold  voltage  of 
the  threshold  element  D2.  Upon  reaching  the  threshold  voltage  (e.g.,  32  volts),  the  threshold  element  breaks 

35  down  and  supplies  a  pulse  to  the  input  or  base  terminal  of  transistor  Q1.  As  a  result,  current  from  the  bus  supply 
flows  to  circuit  ground  through  inductor  L2,  capacitor  C9,  capacitor  C4,  ballast  inductor  L1  ,  primary  winding 
W1  of  transformer  T1  ,  the  collector-emitter  junction  of  transistor  Q1  and  emitter  resistor  R6.  Since  the  lamp 
is  essentially  an  open  circuit  during  starting,  no  current  flows  through  the  lamp  at  this  time.  Current  flowing 
through  primary  winding  W1  causes  saturation  of  the  core  of  transformer  T1  which  forces  the  inductance  of 

40  the  transformer  T1  to  drop  to  zero.  A  resulting  collapse  in  the  magnetic  field  in  transformer  T1  result  in  a  reverse 
in  polarity  on  secondary  windings  W2  and  W3  of  transformer  T1  .  As  a  result,  transistor  Q1  is  turned  off  and 
transistor  Q2  is  turned  on.  Current  now  flows  to  ground  through  inductor  L2,  the  collector-emitter  junction  of 
transistor  Q2,  emitter  resistor  R5,  primary  winding  W1  of  transformer  T1  ,  ballast  inductor  L1  ,  capacitors  C4 
and  C10.  This  process  is  repeated  causing  a  high  voltage  to  be  developed  across  capacitor  C4  (and  lamp  LP1) 

45  as  a  result  of  a  series  resonant  circuit  formed  by  capacitors  C4,  C9,  C1  0  and  ballast  inductor  L1  .  The  high  vol- 
tage  developed  across  capacitor  C4  is  sufficient  to  ignite  lamp  LP1  .  In  addition  to  igniting  lamp  LP1  ,  capacitor 
C4  improves  lamp  current  crest  factor. 

During  normal  lamp  operation,  oscillator  starting  circuit  14  is  rendered  inoperable  due,  in  part,  to  rectifier 
D1  which  holds  the  voltage  across  starting  capacitor  C1  at  a  level  which  is  lower  than  the  threshold  voltage  of 

so  threshold  element  D2.  Any  charge  developed  across  starting  capacitor  C1  during  this  period  is  continuously 
discharged  to  circuit  ground  through  diode  D1,  the  collector-emitter  junction  of  transistor  Q1  and  emitter  re- 
sistor  R6.  In  addition,  the  time  constant  of  R1  and  C1  is  selected  to  be  longer  than  the  operating  frequency  of 
the  oscillator  so  that  capacitor  C1  will  not  recharge  through  resistor  R1  to  a  level  to  retrigger  diac  D2. 

When  AC  input  power  to  the  circuit  is  removed,  starting  capacitor  C1  is  unable  to  receive  energy  from  filter 
55  capacitor  C6  since  the  input  to  the  starting  circuit  (i.e.,  the  upper  end  of  resistor  R1)  is  connected  to  one  of  the 

input  terminals  IN2.  As  a  result,  current  from  the  filter  capacitor  will  be  unable  to  flow  through  the  conducting 
transistors  and  load  circuit  to  otherwise  cause  the  lamp  to  momentarily  blink  or  flicker  after  the  lamp  has  ex- 
tinguished. 

4 
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It  is  noted  that  capacitor  C1  charges  only  when  the  AC  input  voltage  on  input  terminal  IN2  is  positive  with 
respect  to  input  terminal  IN1.  During  this  half  cycle  of  the  AC  supply,  current  flows  from  input  terminal  IN2, 
through  fuse  F1  ,  resistor  R1  ,  capacitor  C1  ,  diode  leg  D3A  (of  diode  rectifier  bridge  D3)  to  input  terminal  IN1  . 
No  charge  path  for  capacitor  C1  is  provided  when  the  AC  input  voltage  on  input  terminal  IN2  is  negative  with 
respect  to  input  terminal  IN1.  In  addition  to  preventing  the  momentarily  blink  or  flicker  discussed  above,  the 
power  dissipated  by  resistor  R1  is  reduced  since  resistor  R1  only  sees  60  Hz  half  wave  voltage. 

In  circuits  similar  to  those  described  above,  power  may  continue  to  be  consumed  in  the  oscillator  upon 
an  end-of-life  condition  caused  by  the  depletion  of  emissive  material  on  one  or  both  of  the  lamp  filament  elec- 
trodes  if  the  electrodes  and  lamp  envelope  remain  intact.  When  the  emissive  material  on  the  lamp  electrode 
is  depleted,  the  lamp  acts  as  an  open  circuit  element.  The  circuit  will  then  run  in  a  series  resonant  mode  with 
resonant  elements  of  inductor  L1  and  capacitor  C4.  By  the  nature  of  any  series  resonant  circuit,  the  combined 
impedance  of  inductor  L1  and  capacitor  C4  is  zero.  The  only  noticeable  impedance  in  the  circuit  is  the  emitter 
resistor,  the  winding  resistance  of  inductor  L1  and  the  collector-emitter  resistance.  The  combination  of  these 
resistances  is  very  small  (i.e.,  smaller  than  1  0  ohms).  Basically,  the  circuit  is  in  a  short  circuit  mode.  The  short 
circuit  current  of  transistors  Q1  and  Q2  will  be  very  high.  For  example,  when  Vbus  is  equal  to  169  VDC  and 
the  short  circuit  resistance  is  equal  to  10  ohms,  the  short  circuit  current  will  be  169/10=16.9  amps. 

In  accordance  with  the  teachings  of  the  present  invention,  base  drive  resistors  R2  and  R3  are  fusible  type 
resistors.  Emitter  resistors  R5  and  R6  may  also  be  fusible  type  resistors.  As  a  result  of  the  increased  current 
flow,  one  of  the  fusible  resistors  creates  an  open  circuit  and  thereby  inhibit  operation  of  the  oscillator. 

As  a  specific  example  but  in  no  way  to  be  construed  as  a  limitation,  the  following  components  are  appro- 
priate  to  an  embodiment  of  the  present  disclosure,  as  illustrated  by  the  FIGURE: 
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C6  C a p a c i t o r  
C8  C a p a c i t o r  
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D2  D i a c  
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Tl  T r a n s f o r m e r   6  t u r n s   p r i m .   5  t u r n s   e a c h   s e c .  

There  has  thus  been  shown  and  described  a  circuit  for  starting  and  operating  an  arc  discharge  lamp.  The 
invention  does  not  result  in  a  momentary  blink  of  the  lamp  immediately  following  the  removal  of  power  from 
the  circuit.  Also,  the  circuit  does  not  cause  an  unnecessary  use  of  energy  due  to  continued  oscillator  operation 
upon  an  end  of  lamp  life  condition  caused  by  the  depletion  of  emissive  material  on  one  of  the  lamp  filament 
electrodes. 

While  there  have  been  shown  and  described  what  are  at  present  considered  to  be  the  preferred  embodi- 
ments  of  the  invention,  it  will  be  apparent  to  those  skilled  in  the  art  that  various  changes  and  modifications 
can  be  made  herein  without  departing  from  the  scope  of  the  invention.  Therefore,  the  aim  in  the  appended 
claims  is  to  cover  all  such  changes  and  modifications  as  fall  within  the  scope  of  the  invention.  The  matter  set 
forth  in  the  foregoing  description  and  accompanying  drawings  is  offered  by  way  of  illustration  only  and  not  as 
a  limitation.  The  actual  scope  of  the  invention  is  intended  to  be  defined  in  the  following  claims  when  viewed 
in  their  proper  perspective  based  on  the  prior  art. 

Claims 

1.  A  starting  and  operating  circuit  for  a  discharge  lamp  (LP1)  comprising: 
a  pair  of  AC  input  terminals  (IN1,  IN2)  adapted  to  receive  an  AC  signal  from  an  AC  power  supply; 

6 
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DC  power  supply  means  (1  0)  coupled  to  said  AC  input  terminals  (IN1  ,  IN2)  for  generating  a  DC  voltage; 
oscillator  means  (12)  including  a  pair  of  semiconductor  switches  (Q1  ,  Q2)  coupled  to  said  DC  power  supply 
(10)  to  receive  said  DC  voltage; 
oscillator  starting  means  (14)  coupled  to  one  of  said  semiconductor  switches  (Q1  ,  Q2),  said  oscillator  start- 

5  ing  means  (14)  having  an  input  and  including  a  series  circuit  comprising  resistor  means  (R1)  and  capacitor 
means  (C1)  connected  to  a  junction  point  and  a  threshold  element  means  (D2)  connected  to  said  junction 
point,  and  load  means  (16)  coupled  to  the  output  of  said  oscillator  means  and  including  said  discharge 
lamp  (LP1),  characterized  by  the  input  of  said  oscillator  starting  means  (14)  being  coupled  to  one  of  said 
AC  input  terminals  (IN1,  IN2)  so  that  said  capacitor  means  (C1)  is  charged  only  on  one  half  cycle  of  said 

w  AC  signal. 

2.  The  starting  and  operating  circuit  of  claim  1  wherein  said  input  to  said  oscillator  starting  means  (14)  is 
one  end  of  said  resistor  means  (R1). 

15 

20 

15  3.  The  starting  and  operating  circuit  of  claim  1  wherein  said  resistor  means  (R1)  is  a  resistor  and  said  ca- 
pacitor  means  is  a  capacitor  (C1). 

4.  The  starting  and  operating  circuit  of  claim  1  wherein  said  threshold  element  means  is  a  diac  (D2). 

5.  The  starting  and  operating  circuit  of  claim  1  wherein  said  load  means  (16)  further  includes  tank  capacitor 
20  means  in  parallel  with  said  lamp  (LP1)  and  tank  inductor  means  in  series  with  the  parallel  combination  of 

said  capacitor  means  and  said  lamp,  said  tank  inductor  means  and  said  tank  capacitor  means  having  a 
resonant  frequency  greater  than  the  switching  frequency  of  said  oscillator  means  (12). 

6.  The  starting  and  operating  circuit  of  claim  5  wherein  said  resonant  frequency  of  said  tank  inductor  means 
25  and  said  tank  capacitor  means  is  about  46  Khz. 

7.  The  starting  and  operating  circuit  of  claim  1  wherein  said  oscillator  means  (12)  operates  at  a  frequency 
of  from  about  25  Khz  to  39  Khz. 

30  8.  The  starting  and  operating  circuit  of  claim  6  wherein  said  oscillator  means  (12)  operates  at  a  frequency 
of  about  30  Khz. 

9.  A  starting  and  operating  circuit  for  a  discharge  lamp  (LP1)  having  a  pair  of  electrodes  (E1  ,  E2)  adapted 
to  receive  a  quantity  of  emissive  material,  according  to  claim  1,  characterized  by  oscillator  means  (12) 

35  including  a  pair  of  semiconductor  switches  (Q1  ,  Q2)  and  fusible  circuit  means  (R2,  R3;  R6,  R5),  said  fu- 
sible  circuit  means  being  operable  to  inhibit  said  oscillator  means  upon  failure  of  said  lamp  (LP1)  due  to 
depletion  of  emissive  material  on  at  least  one  of  said  lamp  electrodes  (E1  ,  E2). 

35 

40 

10.  The  starting  and  operating  circuit  of  claim  9  wherein  each  of  said  semiconductor  switches  (Q1,  Q2)  in- 
cludes  first  resistor  means  (R6,  R5)  connected  in  series  with  the  output  thereof  and  second  resistor  means 
(R2,  R3)  connected  to  the  input  thereof. 

11.  The  starting  and  operating  circuit  of  claim  10  wherein  said  first  resistor  means  (R6,  R5)  located  in  said 
output  circuit  of  each  of  said  semiconductor  switches  (Q1  ,  Q2)  is  a  fusible  type  resistor. 

45  12.  The  starting  and  operating  circuit  of  claim  11  wherein  said  second  resistor  means  (R2,  R3)  located  in  said 
input  circuit  of  each  of  said  semiconductor  switches  (Q1  ,  Q2)  is  a  fusible  type  resistor. 

50 
Patentanspruche 

1.  Zund-  und  Betriebsschaltung  fur  eine  Entladungslampe  (LP1)  miteinem  Paar  Wechselstromeingangen 
(IN1  ,  IN2)  fur  den  Empfang  eines  Wechselstromsignals  von  einer  Wechselstromquelle; 
einerGleichstromquelle  (10),  die  zurErzeugung  einer  Gleichspannung  mit  den  Wechselstromeingangen 
(IN1,  IN2)  verbunden  ist; 

55  einem  Oszillator  mit  einem  Halbleiterschalterpaar  (Q1  ,  Q2),  das  mit  der  Gleichstromquelle  (1  0)  verbunden 
ist  und  die  Gleichspannung  erhalt; 
einer  Zundeinrichtung  (14)  fur  den  Oszillator,  der  mit  einem  der  Halbleiterschalter  (Q1,  Q2)  verbunden 

7 



EP  0  502  512  B1 

ist,  wobei  die  Zundeinrichtung  (14)  fur  den  Oszillator  einen  Eingang  aufweist  und  eine  Reihenschaltung 
besitzt,  die  eine  Widerstandseinrichtung  (R1)  und  eine  Kondensatoreinrichtung  (C1)  enthalt,  die  an  einer 
Verbindungsstelle  angeschlossen  sind,  und  mit  einem  mit  derVerbindungsstelle  verbundenen  Schwellen- 
element  (D2),  sowie  einer  mit  dem  Oszillator  verbundenen  und  die  Entladungslampe  (LP1)  umfassenden 

5  Lasteinrichtung  (16),  dadurch  gekennzeichnet,  dali  der  Eingang  der  Zundeinrichtung  (14)  des  Oszillators 
mit  einem  der  Wechselstromeingange  (IN1,  IN2)  verbunden  ist,  derart,  dali  die  Kondensatoreinrichtung 
(C1)  nur  wahrend  einer  halben  Schwingung  des  Wechselstromsignals  geladen  wird. 

2.  Zund-  und  Betriebsschaltung  nach  Anspruch  1,  bei  welcher  der  Eingang  der  Zundeinrichtung  (14)  des 
10  Oszillators  das  eine  Ende  der  Widerstandseinrichtung  (R1)  ist. 

3.  Zund-  und  Betriebsschaltung  nach  Anspruch  1  ,  bei  welcher  die  Widerstandseinrichtung  (R1)  ein  Wider- 
stand  und  die  Kondensatoreinrichtung  ein  Kondensator  (C1)  ist. 

4.  Zund-  und  Betriebsschaltung  nach  Anspruch  1  ,  bei  welcher  das  Schwellenelement  ein  Diac  (D2)  ist. 15 
5.  Zund-  und  Betriebsschaltung  nach  Anspruch  1,  bei  welcher  die  Lasteinrichtung  (16)  einen  Tankkonden- 

sator  parallel  zur  Lampe  (LP1)  und  eine  Tankspule  in  Reihe  mit  der  Parallelkombination  aus  dem  Kon- 
densator  und  der  Lampe  umfalit,  wobei  die  Spule  und  der  Topf  kondensator  eine  Resonanzfrequenz  be- 
sitzen,  die  grolier  als  die  Schaltfrequenz  der  Oszillatoreinrichtung  (12)  ist. 

20 
6.  Zund-  und  Betriebsschaltung  nach  Anspruch  5,  bei  welcher  die  Resonanzfrequenz  der  Tankspule  und  des 

Tankkondensators  etwa  46  Khz  betragt. 

7.  Zund-  und  Betriebsschaltung  nach  Anspruch  1,  bei  welcher  die  Oszillatoreinrichtung  (12)  bei  einer  Fre- 
25  quenz  von  etwa  25  Khz  bis  39  Khz  arbeitet. 

8.  Zund-  und  Betriebsschaltung  nach  Anspruch  6,  bei  welcher  die  Oszillatoreinrichtung  (12)  bei  einer  Fre- 
quenz  von  etwa  30  Khz  arbeitet. 

30  9.  Zund-  und  Betriebsschaltung  fur  eine  Entladungslampe  (LP1)  mit  einem  Paar  Elektroden  (E1,  E2),  die 
zur  Aufnahme  einer  bestimmten  Menge  emittierendem  Materials  eingerichtet  sind,  nach  Anspruch  1  ,  ge- 
kennzeichnet  durch  eine  Oszillatoreinrichtung  (12),  die  ein  Paar  Halbleiterschalter  (Q1,  Q2)  und  ein 
schmelzfahiges  Schaltelement  (R2,  R3;  R6,  R5)  umfalit,  wobei  das  schmelzfahige  Schaltelement  bei  ei- 
nem  Ausfall  der  Lampe  (LP1)  infolge  Erschopfung  des  emittierenden  Materials  auf  zumindest  einer  der 

35  Lampenelektroden  (E1,  E2)  die  Oszillatoreinrichtung  sperrt. 

10.  Zund-  und  Betriebsschaltung  nach  Anspruch  9,  bei  welcher  jeder  der  Halbleiterschalter  (Q1,  Q2)  eine  er- 
ste  Widerstandseinrichtung  (R6,  R5),  die  in  Reihe  mit  seinem  Ausgang,  und  eine  zweite  Widerstandsein- 
richtung  (R2,  R3)  aufweist,  die  mit  seinem  Eingang  verbunden  ist. 

40  11.  Zund-  und  Betriebsschaltung  nach  Anspruch  10,  bei  welcher  die  erste  Widerstandseinrichtung  (R6,  R5), 
die  in  der  Ausgangsschaltung  jedes  der  Halbleiterschalter  (Q1,  Q2)  angeordnet  ist,  ein  schmelzfahiger 
Widerstand  ist. 

12.  Zund-  und  Betriebsschaltung  nach  Anspruch  11,  bei  welcher  die  zweite  Widerstandseinrichtung  (R2,  R3), 
45  die  in  der  Eingangsschaltung  jedes  der  Halbleiterschalter  (Q1,  Q2)  angeordnet  ist,  ein  schmelzfahiger  Wi- 

derstand  ist. 

Revendications 
50 

1.  Circuit  d'amorcage  et  de  fonctionnement  pour  une  lampe  a  decharge  (LP1),  comprenant  : 
-  deux  broches  d'entree  en  alternatif  (IN  1  ,  IN2)  adaptees  pour  recevoir  un  signal  alternatif  d'une  sour- 

ce  d'alimentation  en  puissance  en  alternatif  ; 
-  un  moyen  (10)  d'alimentation  en  puissance  en  continu,  couple  aux  dites  broches  d'entree  en  alter- 

55  natif  (IN1,  IN2)  pour  generer  une  tension  continue  ; 
-  un  moyen  oscillateur  (12)  incluant  deux  commutateurs  semiconducteurs  (Q1,  Q2),  couple  au  dit 

moyen  d'alimentation  en  puissance  en  continu  (10)  pour  recevoir  la  dite  tension  continue  ; 
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-  un  moyen  oscillateur  d'amorcage  (14)  couple  a  I'un  des  dits  commutateurs  semiconducteurs  (Q1, 
Q2),  le  dit  moyen  oscillateur  d'amorcage  (14)  ayant  une  entree  et  incluant  un  circuit  serie  comprenant 
un  moyen  resistif  (R1)  et  un  moyen  capacitif  (C1)  connecte  a  un  point  de  jonction  et  un  moyen  d'ele- 
ment  a  seuil  (D2)  connecte  au  dit  point  de  jonction,  et  un  moyen  de  charge  (16)  couple  a  la  sortie 

5  du  dit  moyen  oscillateur  et  incluant  la  dite  lampe  a  decharge  (LP1),  caracterise  en  ce  que  I'entree 
du  dit  moyen  oscillateur  d'amorcage  (14)  est  couplee  a  I'une  des  dites  broches  d'entree  en  alternatif 
(IN1  ,  IN2),  de  telle  maniere  que  le  dit  moyen  capacitif  (C1)  soit  charge  en  seulement  un  demi  cycle 
du  dit  signal  alternatif. 

10  2.  Circuit  d'amorcage  et  de  fonctionnement  selon  la  revendication  1  dans  lequel  la  dite  entree  du  dit  moyen 
oscillateur  d'amorcage  (14)  est  une  extremite  du  dit  moyen  resistif  (R1). 

3.  Circuit  d'amorcage  et  de  fonctionnement  selon  la  revendication  1  dans  lequel  le  dit  moyen  resistif  (R1) 
est  une  resistance  et  le  dit  moyen  capacitif  est  un  condensateur  (C1). 

15 4.  Circuit  d'amorcage  et  de  fonctionnement  selon  la  revendication  dans  lequel  le  dit  moyen  d'element  a  seuil 
est  un  diac  (D2). 

5.  Circuit  d'amorcage  et  de  fonctionnement  selon  la  revendication  1  dans  lequel  le  dit  moyen  de  charge  (16) 
inclut  en  outre  un  moyen  capacitif  formant  reservoir  en  parallele  avec  la  dite  lampe  (LP1)  et  un  moyen 

20  inductif  formant  reservoir  en  serie  avec  la  combinaison  parallele  formee  par  le  dit  moyen  capacitif  et  la 
dite  lampe,  le  dit  moyen  inductif  formant  reservoir  et  le  dit  moyen  capacitif  formant  reservoir  presentant 
une  frequence  de  resonnance  superieure  a  la  frequence  de  commutation  du  dit  moyen  oscillateur  (12). 

6.  Circuit  d'amorcage  et  de  fonctionnement  selon  la  revendication  5  dans  lequel  la  dite  frequence  de  reson- 
25  nance  du  dit  moyen  inductif  formant  reservoir  et  du  dit  moyen  capacitif  formant  reservoir  est  de  46  kHz 

environ. 

7.  Circuit  d'amorcage  etde  fonctionnement  selon  la  revendication  1  dans  lequel  le  dit  moyen  oscillateur  (12) 
fonctionne  a  une  frequence  comprise  entre  25  et  39  kHz  environ. 

20 

30 

35 

40 

45 

8.  Circuit  d'amorcage  etde  fonctionnement  selon  la  revendication  6  dans  lequel  le  dit  moyen  oscillateur  (12) 
fonctionne  a  une  frequence  de  30  kHz  environ. 

9.  Circuit  d'amorcage  et  de  fonctionnement  pour  une  lampe  a  decharge  (LP1)  ayant  deux  electrodes  (El, 
E2)  adaptees  pour  recevoir  une  quantite  d'un  materiau  emissif,  selon  la  revendication  1  caracterise  en 
ce  que  le  moyen  oscillateur  (12)  inclut  deux  commutateurs  semiconducteurs  (Q1,  Q2)  et  un  moyen  de 
circuit  fusible  (R2,  R3  ;  R6,  R5),  le  dit  moyen  de  circuit  fusible  fonctionnant  pour  mettre  hors  service  le 
dit  moyen  oscillateur  en  reponse  a  une  defaillance  de  la  dite  lampe  (LP1)  due  a  un  epuisement  du  materiau 
emissif  surau  moins  une  des  dites  electrodes  (El,  E2)  de  la  lampe. 

10.  Circuit  d'amorcage  et  de  fonctionnement  selon  la  revendication  9  dans  lequel  chacun  des  dits  commuta- 
teurs  semiconducteurs  (Q1  ,  Q2)  inclut  un  premier  moyen  resistif  (R6,  R5)  connecte  en  serie  avec  sa  sortie 
et  un  deuxieme  moyen  resistif  (R2,  R3)  connecte  a  son  entree. 

11.  Circuit  d'amorcage  etde  fonctionnement  selon  la  revendication  10  dans  lequel  le  dit  premier  moyen  resistif 
(R6,  R5)  dispose  dans  le  dit  circuit  de  sortie  de  chacun  des  dits  commutateurs  semiconducteurs  (Q1  ,  Q2) 
est  une  resistance  de  type  fusible. 

12.  Circuit  d'amorcage  et  de  fonctionnement  selon  la  revendication  11  dans  lequel  le  dit  deuxieme  moyen  re- 
sistif  (R2,  R3)  dispose  dans  le  dit  circuit  d'entree  de  chacun  des  dits  commutateurs  semiconducteurs  (Q1  , 

50  Q2)  est  une  resistance  de  type  fusible. 

55 
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