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(54)  A  power  supply  for  discharge  lamps  with  balanced  resonant  circuit 

(57)  The  circuit  for  the  power  supply  of  discharge 
lamps  (li,l2)  comprises  an  inverter  (1)  and  a  load  circuit 
with  a  resonant  circuit  (12)  in  series  with  electrodes  (5, 
5',  9',  9)  of  at  least  one  lamp  (I-,,  l2)  to  be  inserted  into 

the  load  circuit.  In  order  to  obtain  a  uniform  brightness 
along  the  lamp  the  resonant  circuit  is  balanced. 
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Description 

Field  of  the  invention 

The  present  invention  relates  to  a  power  supply  cir- 
cuit  for  discharge  lamps  of  the  type  comprising  a  power 
supply  with  inverter  and  a  load  circuit,  into  which  the 
lamp  is  inserted,  and  which  has  an  LC  type  resonant  cir- 
cuit  in  series  with  the  electrodes  of  the  lamp. 

State  of  the  art 

Circuits  for  the  power  supply  of  discharge  lamps  of 
the  type  mentioned  above  are  known  in  the  art.  Exam- 
ples  of  such  circuits  can  be  found  for  example  in  EP-A- 
O  610  642,  EP-A-0  113  451,  NL-A-9000175. 

Represented  in  Fig.  1  is  a  simplified  diagram  of  a 
circuit  for  the  power  supply  of  a  discharge  lamp  1  . 

The  circuit  has  an  inverter  section,  generically  indi- 
cated  by  1,  made  in  a  manner  known  per  se  to  those 
skilled  in  the  art  and  not  described  in  greater  detail.  This 
typically  has  two  electronic  circuit  breakers  in  a  half- 
bridge  arrangement  which  are  alternately  switched  on 
and  off.  Upstream  of  the  inverter  is  arranged  a  rectifier 
bridge  (not  shown)  interposed  between  the  power  sup- 
ply  network  and  the  inverter. 

Between  the  lamp  I  and  the  inverter  1  is  arranged 
an  LC  type  oscillating  circuit  with  an  inductance  L 
arranged  between  a  first  pole  3  of  the  inverter  1  and  a 
first  electrode  5  of  the  lamp  I  and  with  a  capacitance  C 
between  the  second  pole  7  of  the  inverter  1  and  the  sec- 
ond  electrode  9  of  the  lamp  I.  C2  indicates  a  capacitor  in 
parallel  with  the  lamp  I. 

Upon  ignition  the  inductance  L  and  the  capacitance 
C2  in  parallel  with  the  lamp  resonate  such  that  an  alter- 
nating  voltage  with  a  high  peak  value,  of  the  order  of 
1  000  V  is  developed  between  the  electrodes  5  and  9. 
Following  ignition  of  the  lamp,  a  potential  difference  of 
around  100  V  is  developed  between  the  electrodes  5 
and  9  and  resonance  occurs  between  the  inductance  L 
and  the  capacitance  C.  Under  these  conditions  the  volt- 
age  at  the  point  Pi  is  given  by  the  sum  of  an  alternating 
voltage  which  oscillates  between  -200  and  +200  V 
approximately,  and  a  constant  voltage  of  approximately 
+200  V,  whereas  at  the  point  P2  the  voltage  is  given  by 
the  sum  of  a  voltage  oscillating  between  approximately 
-30  V  and  +30  V  and  a  constant  voltage  of  approxi- 
mately  200  V.  The  two  waveforms  of  the  voltage  at  the 
points  Pi  and  P2  are  represented  diagrammatically  in 
the  two  graphs  on  the  right  of  Fig.1  .  Specifically,  there- 
fore,  the  point  P-|  exhibits  a  potential  to  earth  which  var- 
ies  greatly  between  two  positive  and  negative  values, 
whereas  the  potential  at  the  point  P2  oscillates  slightly 
about  a  constant  value.  This  entails  a  differing  leakage 
of  current  to  earth  through  the  effect  of  the  stray  capac- 
itances  of  the  load  circuit.  Consequently,  the  current 
which  passes  through  the  lamp  is  not  the  same  along 
the  whole  length  of  the  latter.  Since  the  electrode  5 

undergoes  a  much  higher  voltage  variation  than  the 
electrode  9  not  all  of  the  current  which  leaves  the  elec- 
trode  5  reaches  the  electrode  9,  rather  some  of  it  leaks 
away  through  the  effect  of  the  stray  capacitances.  Con- 

5  sequently  this  gives  a  non-constant  brightness  of  the 
lamp,  especially  noticeable  in  the  case  of  a  "dimmed" 
lamp;  i.e.  when  the  lamp  is  operated  at  a  lower  luminous 
intensity  than  the  maximum  allowed. 

The  effect  of  the  leakage  capacitances  is  even 
10  more  noticeable  in  the  case  in  which  two  lamps  are 

placed  in  series  in  the  same  circuit.  In  this  case,  to  avoid 
unacceptable  variations  in  brightness  along  the  extent 
of  the  two  lamps,  a  particularly  complex  circuit  solution 
of  the  type  shown  in  Fig.  2  is  currently  resorted  to.  The 

15  lamps  are  indicated  by  l-|  and  l2,  whilst  L-,  and  L2  indi- 
cate  two  inductances  which  resonate  with  the  capaci- 
tance  C.  C2'  and  C2"  indicate  the  two  capacitances  in 
parallel  with  the  lamps  Li  and  L2.  The  power  supply 
inverter  represented  diagrammatically  is  again  indi- 

20  cated  by  1  .  Essentially,  when  the  load  circuit  provides 
for  the  application  of  two  lamps,  the  resonant  circuit  is 
divided.  In  order  to  have  the  same  current  in  both  reso- 
nant  circuits  there  is  provision  for  the  addition  of  a  com- 
pensation  transformer  indicated  generically  by  11, 

25  whose  common-core  windings  belong  to  the  two  reso- 
nant  circuits  associated  with  the  lamps  l-|  and  l2  respec- 
tively. 

This  circuit  solution  avoids  the  non-uniformity  of 
brightness  of  the  two  lamps  in  series,  but  entails  a  high 

30  cost  of  the  circuit,  in  so  far  as  the  two  lamps  are  associ- 
ated  with  two  independent  resonant  circuits  and  further- 
more  the  use  of  three  magnetic  components  is  required, 
the  third  of  which  (the  transformer  1  1)  entails  an  appre- 
ciable  increase  in  the  overall  cost  of  the  circuit. 

35 
Summary  of  the  invention 

The  purpose  of  the  present  invention  is  to  produce 
a  circuit  for  the  power  supply  of  discharge  lamps  which 

40  avoids  the  drawbacks  of  conventional  circuits. 
More  particularly  the  purpose  of  the  present  inven- 

tion  is  to  produce  a  circuit  for  discharge  lamps  which 
makes  it  possible,  with  simple  and  economical  structural 
solutions,  to  avoid  variation  in  brightness  along  the 

45  lamp,  even  in  the  dimmed  lamp  condition.  A  further  pur- 
pose  of  the  present  invention  is  to  produce  a  particularly 
simple  circuit  which  makes  it  possible  to  power  two  or 
more  lamps  in  series  without  additional  magnetic  ele- 
ments,  with  a  single  oscillating  circuit  and  while  elimi- 

50  nating  the  variation  in  brightness  of  the  lamps  in  series. 
These  and  further  purposes  and  advantages  which 

will  become  clear  to  those  skilled  in  the  art  from  reading 
the  text  which  follows  are  obtained  essentially  by  provid- 
ing  for  the  LC  resonant  circuit  in  series  with  the  lamp  to 

55  be  a  balanced  resonant  circuit.  Balanced  is  understood 
to  mean  a  circuit  in  which  the  values  of  capacitance  and 
inductance  between  the  lamp  and  the  two  terminals  of 
the  inverter  are  substantially  equal. 

2 
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This  is  obtained  in  particular  for  example  by  arrang- 
ing  an  inductance  and  a  capacitance  between  one  pole 
of  the  inverter  and  the  first  electrode  of  the  lamp,  and  a 
second  capacitance  and  a  second  inductance  between 
the  other  electrode  of  the  lamp  and  the  second  pole  of 
the  inverter.  When  there  are  two  lamps,  they  can  be 
arranged  in  series  with  each  other  and  in  series  with  a 
single  resonant  circuit  with  the  same  configuration  as 
described  above. 

In  this  way  an  oscillation  in  voltage  between  the 
same  maximum  and  minimum  values  occurs  at  the  two 
terminals  of  the  lamp,  or  at  the  two  terminals  of  an 
assemblage  of  two  or  more  lamps  in  series.  The  leak- 
age  of  current  through  the  effect  of  the  stray  capaci- 
tances  is  therefore  uniform  along  the  entire  lamp  or 
along  the  lamps  in  series,  thereby  obtaining  constant 
brightness  under  any  operating  conditions. 

In  a  particularly  advantageous  configuration  of  the 
circuit  according  to  the  invention  the  two  inductances 
are  integrated  and  wound  on  the  same  core.  In  this  way 
the  power  supply  circuit  contains  a  single  magnetic 
component  and  is  particularly  economical  and  compact. 

Further  advantageous  embodiments  of  the  circuit 
according  to  the  invention  are  indicated  in  the  attached 
claims. 

Brief  description  of  the  drawings 

The  invention  will  be  better  understood  by  following 
the  description  and  the  appended  drawing  which  shows 
a  practical  non-limiting  example  of  the  circuit  according 
to  the  invention.  In  particular  the  drawing  shows: 

In  Figs.  1  and  2,  two  circuit  solutions  respectively 
with  one  lamp  and  with  two  lamps  according  to  the 
prior  art,  as  described  above; 
In  Fig.  3,  a  power  supply  circuit  according  to  the 
invention  with  two  lamps  in  series. 

Detailed  description  of  an  embodiment  of  the  invention 

In  the  circuit  of  Fig.  3  parts  which  are  identical  or 
which  correspond  to  those  of  the  above-described  cir- 
cuits  of  Figs.  1  and  2  are  indicated  with  the  same  refer- 
ence  numerals.  More  particularly,  I-,  and  l2  indicate  two 
discharge  lamps  in  series,  powered  by  a  power  supply 
with  inverter  1,  of  which  only  a  diagrammatic  represen- 
tation  is  given  and  the  two  connections  of  which  are 
indicated  by  3  and  7. 

A  capacitance  C2  is  arranged  in  parallel  with  the 
lamps  l-i  and  l2.  The  electrodes  of  the  lamp  I-,  are  indi- 
cated  by  5  and  5'  and  the  electrodes  of  the  lamp  l2  are 
indicated  by  9  and  9'. 

Arranged  in  series  with  the  assemblage  consisting 
of  the  two  lamps  li  and  l2  and  of  the  corresponding 
capacitor  in  parallel  C2  is  a  resonant  circuit  generically 
indicated  by  12,  which  between  the  pole  3  of  the  power 
supply  1  and  the  electrode  5  of  the  lamp  h  comprises  a 

first  capacitance  C  in  series  with  a  first  inductance  L'.  A 
second  capacitance  C"  in  series  with  a  second  induct- 
ance  L"  is  arranged  between  the  pole  7  and  the  elec- 
trode  9.  The  two  inductances  L'  and  L"  are  integrated 

5  and  wound  on  the  same  winding  core.  The  two  capaci- 
tances  C  and  C"  have  substantially  equal  values  as  do 
also  the  two  inductances  L'  and  L",  so  that  the  resonant 
circuit  12  is  perfectly  balanced  with  respect  to  the  load 
and  consequently  an  oscillation  of  voltage  between  two 

10  substantially  equal  values  with  a  consequent  cancelling 
out  of  the  inhomogeneity  of  brightness  of  the  lamps  on 
account  of  the  stray  capacitances  occurs  at  the  points 
Pi  and  P2  of  the  load  circuit. 

The  same  configuration  can  be  used  in  a  circuit  for 
15  powering  a  single  lamp  1  which  in  this  case  will  be 

arranged  between  the  electrodes  5  and  9,  with  the 
capacitance  C2  in  parallel  therewith  and  the  balanced 
resonant  circuit  12  between  the  lamp  and  the  power 
supply  with  inverter  1  . 

20  It  is  to  be  understood  that  the  drawing  shows 
merely  one  example  given  solely  by  way  of  practical 
demonstration  of  the  invention,  it  being  possible  for  the 
invention  to  vary  in  its  forms  and  arrangements  without 
however  departing  from  the  scope  of  the  concept  which 

25  underlies  the  invention.  The  possible  presence  of  refer- 
ence  numerals  in  the  enclosed  claims  has  the  purpose 
of  facilitating  the  reading  of  the  claims  with  reference  to 
the  description  and  the  drawing,  and  does  not  limit  the 
scope  of  the  protection  represented  by  the  claims. 

30 
Claims 

1  .  A  circuit  for  the  power  supply  of  discharge  lamps 
01,  fe)  comprising  an  inverter  (1)  and  a  load  circuit 

35  with  a  resonant  circuit  (1  2)  in  series  with  electrodes 
(5,  5',  9',  9)  of  at  least  one  lamp  01  ,  l2)  to  be  inserted 
into  the  load  circuit,  characterized  in  that  the  said 
resonant  circuit  is  balanced. 

40  2.  Power  supply  circuit  according  to  Claim  1,  charac- 
terized  in  that  the  resonant  circuit  comprises  at 
least  two  capacitances  (C,  C")  and  at  least  two 
inductances  (L',  L"),  and  that  at  least  one  (L')  of  the 
said  inductances  (L',  L")  and  at  least  one  of  the  the 

45  said  capacitances  are  arranged  between  a  first  pole 
(3)  of  the  inverter  (1)  and  the  said  at  least  one  lamp 
01,  l2),  whilst  the  other  capacitance  (C")  and  the 
other  inductance  (L")  are  arranged  between  the 
second  pole  (7)  of  the  inverter  (1)  and  the  said  at 

so  least  one  lamp. 

3.  Power  supply  circuit  according  to  Claim  2,  charac- 
terized  in  that  the  said  two  inductances  are  inte- 
grated  onto  one  and  the  same  winding  core. 

55 
4.  Power  supply  circuit  according  to  one  or  more  of  the 

preceding  claims,  characterized  in  that  it  comprises 
two  lamps  01,  l2)  in  series. 

3 
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