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©  Power  supply  for  luminescent  lamps. 

©  The  present  invention  relates  to  a  source  of 
secondary  power  supply  and  may  be  applied  as  a 
power  source  for  luminescent  lamps. 

The  power  supply  consists  of  an  electronic  start- 
er  with  a  current-proportional  controlled  mains  volt- 
age  rectifier,  assembled  in  the  half-bridge  circuit. 
The  introduced  components  and  their  connection  in 
the  power  supply  exclude  the  "cold"  switching-on  of 
the  lamp,  limit  both  the  peak  value  of  the  no-load 
voltage  and  the  starting  current.  In  special  versions 

of  the  power  supply,  provision  has  been  made  of 
high  noise  stability,  exclusion  of  unregulated  switch- 
on  of  the  lamp,  quick  availability  for  operation  of  the 
electronic  starter  and  preliminary  warm-up  of  the 
lamp  cathodes.  The  power  supply  provides  the 
matching  of  the  parameters  of  the  lamp  and  the 
power  supply  in  the  start-up  procedures,  which  in- 
creases  the  operation  reliability  of  both  the  power 
supply  and  the  luminescent  lamps,  prolonging  thus 
their  service  life  to  a  considerable  extent. 
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The  invention  can  be  classified  as  a  source  of 
secondary  power  supply  and  may  be  applied  as  a 
power  source  for  luminescent  lamps.  It  ensures 
necessary  modes  of  switch-on,  inflammation  and 
operation  of  a  luminescent  lamp. 

The  existent  power  supply  for  luminescent 
lamps  includes  a  starter  and  a  ballast  element, 
which  is  in  series  connection  with  the  first  outputs 
of  the  first  and  the  second  luminescent  lamp  cath- 
ode;  between  the  second  outputs  of  the  first  and 
the  second  luminescent  lamp  cathode,  a  starter  IM 
has  been  connected.  Disadvantages  of  such  de- 
vices  are  -  a  comparatively  low  efficiency,  heavy 
weight,  the  dimensions  of  electromagnetic  ele- 
ments  (due  to  low  frequency  of  the  mains  voltage  - 
50  Hz),  and  heavy  acoustic  noises.  The  use  of 
inductive  ballast  causes  phase  difference  between 
the  consumption  current  and  the  voltage,  which 
considerably  overloads  the  power  network.  Be- 
sides,  a  rather  low  reliability  of  the  starter  limits  the 
reliability  of  such  devices  on  the  whole. 

More  closer  to  the  suggested  device  is  a  pow- 
er  supply  for  luminescent  lamps,  containing  an 
electronic  starter,  a  mains  voltage  rectifier  with  its 
input  connected  to  the  input  terminals  and  the 
output  connected  to  the  circuit  of  the  current-pro- 
portional  controlled  voltage  converter,  assembled  in 
the  half-bridge  circuit  with  n-s  connected  in  parallel 
to  one  of  its  arms  (n  =  1,  2,  3,  ...  chains,  consisting 
of  series  connected  ballast  element  and  the  first 
outputs  of  the  first  and  the  second  luminescent 
lamp  cathode  respectively).  A  capacitor  is  con- 
nected  between  the  second  outputs  of  the  first  and 
the  second  luminescent  lamp  cathode,  besides,  the 
electronic  starter  includes  a  rectifier;  a  threshold 
element,  its  output  connected  to  the  output  of  the 
rectifier;  and  a  voltage  divider,  the  tap  of  which  is 
connected  to  the  input  of  the  threshold  element  121. 
The  disadvantage  of  this  device  is  unreliable  mode 
of  expected  switch-on.  It  is  connected  with  the  fact 
that  at  the  moment  of  switch-on  of  the  power 
supply  by  the  threshold  element,  the  electronic 
starter  switches  on  too,  which  changes  the  opera- 
tion  mode  of  the  voltage  converter  to  a  higher 
conversion  frequency.  At  the  same  time  the  lu- 
minescent  lamp  is  affected  by  the  open-circuit  volt- 
age  Uxx  and  a  Ik  current  goes  through  its  cath- 
odes.  After  a  certain  period  of  time,  the  lamp 
ignition  voltage  drops  (at  the  expence  of  cathode 
warm-up)  and  it  lights  up.  After  that  the  voltage 
converter  goes  to  a  lower  conversion  frequency. 
Due  to  the  effect  of  the  voltage  Uxx  on  the  lamp  at 
the  moment  of  its  warm-up,  a  kind  of  mixed  mode 
of  ignition  -  "cold"  ignition  together  with  the  warm- 
up  of  the  cathodes  -  takes  place.  Because  of  the 
spread  in  parameters  of  the  elements  in  the  lamps, 
it  is  impossible  to  achieve  the  optimal  ignition 
process,  which  reduces  the  reliability  of  the  lamps 

and  shortens  the  duration  of  maximum  luminous 
efficiency  during  the  service  life,  as  in  case  of 
partially  cold  ignition,  an  accelerated  cathode  sput- 
tering  takes  place.  The  role  of  the  electron  starter 

5  is  limited  to  changing  the  conversion  frequency, 
which  is  indirectly  connected  with  starting  char- 
acteristics  of  the  luminescent  lamp.  Besides,  the 
lack  of  agreement  between  the  parameters  of  the 
lamp  and  the  power  supply  in  the  starting  mode 

io  limits  the  reliability  of  operation  of  the  power  sup- 
ply  for  luminescent  lamps. 

The  present  invention  is  aimed  to  solve  the 
task  of  increasing  the  reliability  of  the  power  supply 
for  luminescent  lamps. 

75  The  new  technical  property,  achieved  by  ap- 
plying  the  invention,  is  the  provision  of  necessary 
modes  of  ignition,  lighting  up  and  operation  of  the 
luminescent  lamps  by  forming  necessary  ignition 
delay  of  the  luminescent  lamp  and  by  ensuring  the 

20  preliminary  warm-up  of  the  cathodes,  which  pro- 
motes  the  process  of  ignition  and  results  in  the 
decrease  of  ignition  voltage  and  starting  current, 
improving  thus  the  operation  reliability  of  the  power 
supply  as  well  as  of  the  luminescent  lamp  and 

25  extending  their  service  life. 
To  reach  this  technical  property  the  power  sup- 

ply  for  luminescent  lamps  (that  includes  an  elec- 
tronic  starter,  a  mains  voltage  rectifier  with  its  input 
connected  to  the  input  terminals  and  the  output 

30  connected  to  the  circuit  of  the  current-proportional 
controlled  voltage  converter,  assembled  in  the  half- 
bridge  circuit  with  n-s  connected  in  parallel  to  one 
of  its  arms  /n  =  1,  2,  3,  ...  chains,  consisting  of 
series  connected  ballast  element  and  the  first  out- 

35  puts  of  the  first  and  the  second  luminescent  lamp 
cathode  respectively/.  A  capacitor  is  connected  be- 
tween  the  second  outputs  of  the  first  and  the 
second  luminescent  lamp  cathode,  besides,  the 
electronic  starter  includes  a  rectifier;  a  threshold 

40  element,  its  output  connected  to  the  output  of  the 
rectifier;  and  a  voltage  divider,  the  tap  of  which  is 
connected  to  the  input  of  the  threshold  element)  is 
supplied  with  a  ballast  capacitor,  and  the  electron 
starter  has  been  improved  with  a  transformer  with 

45  three  windings,  a  key  element,  the  second  rectifier 
and  n  rectifiers  according  to  the  number  of  chains, 
connected  in  parallel  to  one  of  the  arms  of  the  half- 
bridge  circuit  of  the  voltage  converter,  where  the 
chains  are  connected  in  parallel  to  the  arm  of  the 

50  half-bridge  circuit  of  the  voltage  converter  through 
the  first  winding  of  the  ballast  capacitor,  the  second 
winding  of  which  is  connected  to  the  rectifier  input 
and  the  third  winding  is  connected  through  the 
second  rectifier  to  the  controlling  input  of  the  key 

55  element,  which  in  its  turn  is  in  parallel  connection 
with  the  joint  outputs  of  the  n  rectifiers,  the  input  of 
each  of  which  is  connected  with  the  second  leads 
of  the  first  and  the  second  cathode  of  the  cor- 
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responding  luminescent  lamp  of  one  of  the  n- 
chains.  The  power  supply  for  luminescent  lamps 
may  be  supplied  with  n/2,  where  n  =  2,  4,  6 
the  n-chains  are  pairwise  connected  with  the  first 
and  the  second  leads  of  the  second  cathodes;  at 
the  same  time,  the  second  cathodes  of  each  pair  of 
luminescent  lamps  are  shunted  by  one  of  the  n/2 
additional  ballast  capacitors. 

The  threshold  element  may  include  two  transis- 
tors  with  different  conductivity,  the  base-emitter 
junctions  of  which  are  shunted  by  parallel  RC- 
circuits,  and  a  series  circuit,  consisting  of  a  diode 
and  a  four-layer  diode,  connected  between  the 
collector  of  the  first  transistor  and  the  base  of  the 
second  transistor;  the  base  of  the  first  transistor 
and  the  collector  of  the  second  transistor  are  tied 
together,  the  emitters  of  the  transistors  are  an 
outlet  of  the  threshold  element,  and  the  junction 
point  of  the  diode  and  the  four-layer  diode  is  an 
input  of  the  threshold  element. 

The  outputs  of  the  voltage  divider  may  be 
connected  to  one  of  the  feed  circuits  of  the  voltage 
converter  and  to  one  of  the  input  terminals  respec- 
tively. 

One  of  the  arms  of  the  voltage  divider  has 
been  constructed  with  an  additional  capacitor  from 
the  side  of  its  output,  connected  to  the  feed  circuit 
of  the  voltage  converter. 

The  electron  starter  may  contain  a  second  key 
element  with  a  time-specifying  network,  which  is  in 
parallel  connection  with  one  of  the  arms  of  the 
voltage  divider  from  the  side  of  its  output,  which  in 
its  turn  is  connected  to  the  feed  circuit  of  the 
voltage  converter. 

Here,  the  applied  elements  and  their  connec- 
tion  in  the  power  supply  for  luminescent  lamps 
exclude  the  so-called  "cold"  switching  of  the  lamp, 
limit  both  the  no-load  voltage  amplitude  and  the 
starting  current,  improving  thus  the  operation  re- 
liability  of  the  power  supply,  and  especially  the 
reliability  of  the  luminescent  lamps,  considerably 
extending  their  service  life. 

In  the  special  version  of  the  power  supply,  the 
corresponding  accomplishment  of  the  threshold 
element  provides  its  high  noise  stability,  excludes 
"cold"  switching-on  of  the  luminescent  lamp  with 
high  noise  level  in  the  primary  circuit  (surges  and 
follows  of  the  circuit). 

In  an  other  special  version  of  the  power  supply, 
the  connection  of  the  voltage  divider  th  the  input 
terminal  provides  quick  availability  for  service  of 
the  electron  starter  and  excludes  unregulated  igni- 
tions  of  the  luminescent  lamp. 

The  construction  of  one  of  the  arms  of  the 
voltage  divider  with  an  additional  capacitor  provides 
necessary  ignition  delay  of  the  luminescent  lamp 
and  the  preliminary  warm-up  of  its  cathodes  rather 
easily. 

In  an  other  special  version  of  the  power  supply, 
the  use  of  a  second  key  element  with  a  time- 
specifying  circuit  in  the  electronic  starter  provides 
the  necessary  ignition  delay  of  the  luminescent 

5  lamp  with  smaller  capacitance  of  the  capacitor  and 
enables  complete  exclusion  of  the  electrolytic  ca- 
pacitors  with  short  service  life. 

The  above  given  cause-and-consequence  rela- 
tions  allow  algorithmic  matching  of  the  parameters 

io  of  the  lamp  and  the  power  supply  in  the  start-up 
procedures,  which  increases  the  operation  reliabil- 
ity  of  the  power  supply  and  the  luminescent  lamps 
through  their  optimal  operation. 

Figure  1  presents  an  example  of  a  conscrete 
is  implementation  of  the  power  supply  for  lumines- 

cent  lamps  and  figure  2  shows  a  version  of  the 
electonic  starter. 

The  power  supply  for  luminescent  lamps  con- 
tains  (see  fig.  1)  an  electronic  starter  1,  a  mains 

20  voltage  rectifier  2  with  its  input  connected  to  the 
input  terminals  3,  4  and  its  output  connected  to  the 
feed  circuits  of  the  current-proportional  controlled 
voltage  converter  5,  assembled  in  the  half-bridge 
circuit,  where  n  =  2  chawins  6,  7,  consisting  of  a 

25  ballast  element  8,  9  connected  in  series  with  the 
first  outputs  10  and  11,  12  and  13  of  the  first  and 
the  second  luminescent  lamp  cathode  14,  15  re- 
spectively;  a  capacitor  20,  21  is  connected  be- 
tween  the  second  outputs  16  and  17,  18  and  19  of 

30  the  first  and  the  second  luminescent  lamp  cathode 
14,  15.  The  electronic  starter  1  includes  a  rectifier 
22,  a  threshold  element  23,  its  output  connected  to 
the  output  of  the  rectifier  22,  and  a  voltage  divider 
24,  the  tap  25  of  which  is  connected  to  the  input  of 

35  the  threshold  element  23.  In  addition  to  that,  the 
power  supply  includes  a  ballast  capacitor  26,  and 
the  electronic  starter  1  includes  a  transformer  27 
with  three  windings  28  -  30,  a  key  element  31,  the 
second  rectifier  32  and  n  =  2  rectifiers  33,  34  ac- 

40  cording  to  thn  number  of  chains  6,  7,  connected  in 
parallel  to  one  of  the  arms  of  the  half-bridge  circuit 
of  the  voltage  converter  5.  The  above  chains  6,  7 
are  in  parallel  connection  with  the  arm  of  the  half- 
bridge  circuit  of  the  voltage  converter  5  through  the 

45  ballast  capacitor  26  and  the  first  winding  28  of  the 
transformer  27,  the  second  winding  29  of  which  is 
connected  with  the  input  of  the  rectifier  22  and  the 
third  winding  30  of  the  transformer  is  connected 
through  the  second  rectifier  32  to  the  controlling 

50  input  of  the  key  element  31,  which  in  its  turn  is 
connected  in  parallel  with  the  joint  outputs  n  =  2  of 
the  rectifiers  33,  34,  the  input  of  each  of  which  is 
connected  to  the  second  outputs  16  and  17,  18 
and  19  of  the  first  and  the  second  cathode  of  the 

55  correcponding  luminescent  lamps  14,15  of  one  of 
the  n  =  2  chains  6,  7, 

The  threshold  element  23  contains  two  transis- 
tors  35,  36  with  different  conductivity,  the  base- 
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emitter  junctions  of  which  are  shunted  by  parallel 
RC  chains  37,  38,  and  a  series  circuit,  consisting  of 
a  diode  39  and  a  four-layer  diode  40,  connected 
between  the  collector  of  the  first  35  and  the  base 
of  the  second  36  transistor;  the  base  of  the  first  35 
and  the  collector  of  the  second  36  transistor  are 
tied  together,  the  emitters  of  the  transistors  35,  36 
are  an  output  of  the  threshold  element  23,  and  the 
junction  point  of  the  diode  39  and  the  four-layer 
diode  40  is  an  input  of  the  threshold  element  23. 

The  voltage  dividers  24  outputs  are  connected 
to  one  of  the  feed  circuits  of  the  voltage  converter 
5  and  to  one  of  the  input  terminals  3  respectively. 

The  one  of  the  arms  of  the  voltage  divider  24, 
wich  are  connected  to  the  feed  circuits  of  the 
voltage  converter  5,  is  constructed  with  an  addi- 
tional  capacitor  41  . 

The  electron  starter  1  may  contain  (see  fig.  2) 
the  second  key  element  42  with  the  time-specifying 
network,  which  is  in  parallel  connection  with  one  of 
the  arms  of  the  voltage  divider  24  from  the  side  of 
its  output,  which  is  connected  to  the  feed  circuit  of 
the  voltage  converter  5. 

The  rectifiers  2,  22,  32  -  34  (see  fig.  1,  2)  may 
be  assembled  in  any  known  circuit,  for  example,  in 
half-bridge  circuit.  The  functions  of  the  ballast  ele- 
ment  8,  9  may  be  performed  by  chokes. 

The  voltage  converter  5  (see  fig.  1)  includes  a 
unijunction  transistor  oscillator  43,  which  acts  as  a 
starter  of  the  voltage  converter  5.  The  resistors  and 
diodes  in  the  circuit  of  the  voltage  converter  5  (see 
fig.  1)  are  for  providing  the  necessary  operation 
modes  of  its  components. 

The  power  supply  for  luminescent  lamps  (see 
fig.  1)  may  include  n/2  =  1  (with  n  =  2)  additional 
ballast  capacitors  44,  and  the  luminescent  lamps 
14,  15  of  the  chains  6,  7  are  connected  with  each 
other  by  the  first  11,  13  and  the  second  17,  19 
outputs  of  the  second  cathodes,  at  the  same  time 
the  second  cathodes  of  the  luminescent  lamps  14, 
15  are  shunted  by  an  additional  ballast  capacitor 
44. 

The  device  works  as  follows:  when  applying 
alternating  voltage  to  the  input  terminals  3,  4  of  the 
power  supply  (see  fig.  1),  it  is  rectified  and  filtrated 
by  the  mains  voltage  rectifier  2,  and  after  that,  it 
reaches  the  feed  circuits  of  the  voltage  converter  5. 
After  starting  the  converter  by  the  oscillator  43,  it 
generates  rectangular  form  alternating  voltage  of 
the  type  "meander".  At  the  same  time,  the  half- 
waves  of  the  rectified  mains  voltage  reach  the 
voltage  divider  24  of  the  electronic  starter  1.  The 
voltage  on  the  tap  25  of  the  voltage  divider  24 
starts  to  increase.  The  connection  of  one  of  the 
outputs  of  the  voltage  divider  24  to  the  input  termi- 
nal  3  (power  supply  by  single  half-period  pulses  of 
the  mains  voltage)  allows,  at  the  specified  delay,  to 
decrease  considerably  the  capacitance  of  the  ca- 

pacitor  41  of  the  voltage  divider  24.  Alternating 
voltage  from  the  voltage  converter  5  reaches  the 
luminescent  lamps  14,  15  of  the  chains  6,  7 
through  the  ballast  capacitor  26,  the  ballast  ele- 

5  ments  8,  9  and  the  winding  25  of  the  transformer 
27.  The  alternating  voltage,  induced  on  the  winding 
30  at  the  expense  of  the  tie  between  the  windings 
28  and  30  of  the  transformer  27  opens  the  key 
element  31  of  the  electronic  starter  1  through  the 

io  rectifier  32.  The  key  element  31  shorts  out  the 
second  outputs  16  and  17,  18  and  19  of  the  first 
and  the  second  luminescent  lamp  cathode  14,  15 
through  the  rectifiers  33,  34  and  provides  the  flow 
of  current  through  the  cathodes  of  the  lamps  14, 

is  15.  The  warm-up  of  the  cathodes  of  the  lamps  14, 
15  takes  place  with  completely  shorted  out  elec- 
trodes  (with  no-load  voltage  Uxx  =  0).  When  the 
voltage  on  the  tap  25  of  the  voltage  divider  24 
reaches  the  threshold  value  of  the  threshold  ele- 

20  ment  23,  the  latter  opens  and  with  its  output  shunts 
the  winding  29  of  the  transformer  27  through  the 
rectifier  22.  At  the  same  time,  the  current,  going 
through  the  winding  28  and  having  been  trans- 
formed  before  that  to  the  winding  30,  is  switched  to 

25  the  shunted  winding  29.  The  voltage,  induced  on 
the  winding  30,  decreases  and  the  key  element  31 
closes.  Here,  the  short  circuit  of  the  second  outputs 
16  and  17,  18  and  19  of  the  first  and  the  second 
cathode  of  the  luminescent  lamp  14,  15  and  the 

30  ignition  of  the  latter  at  a  relatively  low  voltage  (at 
the  expense  of  the  preliminary  warm-up  of  the 
cathodes  of  the  lamps  14,  15)  take  place.  The 
capacitors  20,  21  provide  the  flow  of  additional 
current  through  the  cathodes,  and  together  with  the 

35  ballast  elements  8,  9,  they  form  a  resonant  circuit 
for  maintaining  the  voltage  on  the  lamp  14  (15), 
when  the  input  voltage  decreases  (partial  stabiliza- 
tion). 

It  should  be  pointed  out,  that  the  key  element 
40  31  may  commutate  analogically  any  number  of 

luminescent  lamps  through  the  corresponding  num- 
ber  of  rectifiers,  connected  to  the  second  outputs 
of  their  cathodes.  The  lamps  are  switched  on  in  the 
corresponding  number  of  chains,  analogical  to  the 

45  chains  6,  7  connected  through  the  ballast  capacitor 
26  and  the  winding  28  of  the  transformer  27  of  the 
electronic  starter  1  in  parallel  with  one  of  the  arms 
of  the  voltage  converter  5. 

To  explain  the  concrete  realization  of  the  volt- 
50  age  divider  24  and  the  threshold  element  23,  it  is 

necessary  to  stress,  that  the  resistance  of  the  re- 
sistor  of  the  voltage  divider  24  is  determined  by 
starting  current  of  the  four-layer  diode  and  the 
holding  time  of  the  luminescent  lamp  in  the  mode 

55  of  preliminary  warm-up.  The  capacitance  of  the 
capacitor  41  of  the  voltage  divider  24  is  determined 
only  by  the  holding  time.  In  this  connection  it  is 
possible  to  ensure  the  necessary  holding  time  with 

5 
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considerable  values  of  resistance  of  the  resistor  of 
th  voltage  divider  24  and  small  values  of  capaci- 
tance  of  the  capacitor  41  (and  also  at  the  expense 
of  the  connection  of  one  of  the  outputs  of  the 
voltage  divider  24  to  the  input  terminal  3).  This 
enables  to  exclude  the  application  of  electrolytic 
capacitors,  which  have  higher  leakage  currents  and 
comparatively  high  time-instability  of  the  capaci- 
tance.  The  increase  of  resistance  of  the  resistor  of 
the  voltage  divider  24  reduces  the  power  of  losses 
and  diminishes  its  dimensions. 

The  threshold  element  23  contains  a  four-layer 
diode  40,  the  starting  current  of  which  determines 
(limits)  the  resistance  of  the  resistor  of  the  voltage 
divider  24.  At  the  moment  of  switch-on  of  the  four- 
layer  diode  40,  the  transistors  35,  36  open.  These 
transistors  shunt  the  winding  29  of  the  transformer 
27  through  the  rectifier  22.  The  flow  of  the  current 
from  the  winding  29  through  the  rectifier  22,  the 
transistor  35,  the  diode  39,  the  four-layer  diode  40, 
the  resistor  38  and  the  transistor  36  provides  the 
retention  current  of  the  four-layer  diode  40.  Hereby, 
it  is  not  required  to  conduct  considerable  amount 
of  current  through  the  resistor  of  the  voltage  divider 
24,  which  allows  to  increase  its  resistance.  The 
diode  39  prevents  inverted  switching  of  the  transis- 
tor  35. 

The  transformer  27  is  a  current  transformer, 
where  the  current  is  transformed  through  the  wind- 
ing  28  either  to  the  circuit  of  winding  30  or  to  that 
of  winding  29  after  the  warm-up  of  the  lamp. 

The  RC  chains  37,  38,  which  are  in  parallel 
connection  with  the  base-emitter  junctions  of  the 
transistors  35,  36,  increase  the  noise  stability  of  the 
threshold  element  23. 

In  the  version  of  the  electronic  starter  1  in  fig. 
2,  the  second  key  element  42  with  a  time-specify- 
ing  network  provides  the  effect  of  capacitance  mul- 
tiplication  of  the  capacitor  (Miller's  circuit)  at  the 
expense  of  the  connection  to  one  of  the  arms  of 
the  voltage  divider  24,  which  enables  in  this  type  of 
connection  to  reduce  considerably  the  capacitance 
of  the  time-specifying  capacitor,  determining  the 
holding  time  of  the  lamp  (delay  time  of  lamp  igni- 
tion),  providing  the  required  warm-up  time  of  the 
luminescent  lamp  (2  -  5  sec).  Reduction  of  the 
capacitance  allows  the  microminiaturization  of  the 
circuit  of  the  electronic  starter  1.  As  for  the  rest, 
then  the  processes  going  on  in  the  electronic  start- 
er  1  in  fig.  2  are  similar  to  those  described  above 
for  the  electronic  starter  in  fig.  1. 

The  connection  of  the  capacitor  44  in  parallel 
with  one  of  the  cathodes  of  the  luminescent  lamps 
14,  15  (n  =  2)  enables  to  provide  low  current  of  one 
of  the  cathodes  11  -  17,  13,  -  19.  During  a  long- 
term  use  (more  than  8000  hours)  of  the  lamps,  as  a 
rule,  a  failure  (break)  may  occur  with  a  cathode  10 
-  16  (12  -  18);  the  current  through  the  choke  8  (9) 

fails,  the  lamp  14  (15)  is  not  lit.  Then  the  lamps  14 
(15)  should  be  turned  round  so,  that  the  cathodes 
10  -  16  (12  -  18)  and  11  -  17  (13  -  19)  exchange 
their  places;  then  the  earlier  unloaded  cathode  1  1  - 

5  17  (13  -  19)  provides  current  through  the  choke  8 
(9),  and  the  failed  cathode  10  -  16  (12  -  18),  which 
is  shunted  by  the  capacitor  44  has  no  influence  on 
the  operation  of  the  voltage  converter  5,  as  the 
alternating  current  goes  through  the  capacitor  44. 

io  Thus  the  service  life  of  the  luminescent  lamp  in- 
creases  two  times  with  minimal  technical  expen- 
ditures;  every  two  luminescent  lamps  14,  15  re- 
quire  one  capacitor  44.  The  use  of  a  reserve  cath- 
ode  does  not  disturb  the  processes  going  on  in  the 

is  tube  of  the  lamp  14  (15),  but  the  reliability  of  the 
power  supply  with  the  lamp  increases. 

On  the  bases  of  the  presented  above,  the 
proposed  device  allows  to  provide  algorithmically 
reliable  operation  modes  for  one;  two  or  more 

20  luminescent  lamps;  to  exclude  the  unreliable  com- 
ponents  from  the  device,  to  miniaturize  the  device 
and  also  to  increase  considerably  who  reliability  of 
the  power  supply,  to  extend  the  service  life  of  the 
luminescent  lamps  and  to  achieve  the  reliability 

25  indexes  of  the  best  specimen  in  the  world:  OS- 
RAM,  PHILIPS,  SIEMENS  (10  000  -  16  000  hours). 

Experiments  and  testing  of  normal  operation  of 
the  specimen  of  the  power  supply  for  luminescent 
lamps  were  performed  with  the  lamps  type  K  36  in 

30  cooperation  with  the  VNIIIS  in  Saransk. 
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Claims 

1.  The  power  supply  for  luminescent  lamps,  con- 
45  taining  an  electronic  starter,  a  mains  voltage 

rectifier  with  its  input  connected  to  the  input 
terminals  and  the  output  connected  to  the  cir- 
cuit  of  the  current-proportional  controlled  volt- 
age  converter,  assembled  in  the  half-bridge 

50  circuit  with  n  connected  in  parallel  to  one  of  its 
arms  (n  =  1,  2,  3,  ...  chains,  consisting  of  series 
connected  ballast  element  and  the  first  outputs 
of  the  first  and  the  second  luminescent  lamp 
cathode  respectively).  A  capacitor  is  connected 

55  between  the  second  outputs  of  the  first  and  the 
second  luminescent  lamp  cathode,  besides, 
the  electronic  starter  included  a  rectifier;  a 
threshold  element,  its  output  connected  to  the 
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output  of  the  rectifier;  and  a  voltage  divider, 
the  tap  of  which  is  connected  to  the  input  of 
the  threshold  element,  being  distinguished 
by  the  fact,  that  it  is  supplied  with  a  ballast 
capacitor,  and  the  electron  starter  has  been  5 
improved  with  a  transformer  with  three  win- 
dings;  a  key  element,  the  second  rectifier  and 
n  rectifiers  according  to  the  number  of  chains, 
connected  in  parallel  to  one  of  the  arms  of  the 
half-bridge  circuit  of  the  voltage  converter,  10 
here  the  chains  are  connected  in  parallel  to  the 
arm  of  the  half-bridge  circuit  of  the  voltage 
converter  through  the  ballast  capacitor  and  the 
first  winding  of  the  transformer,  the  second 
winding  of  which  is  connected  to  the  rectifier  is 
input  and  the  third  winding  of  the  transformer 
is  connected  through  the  second  rectifier  to 
the  controlling  input  of  the  key  element,  which 
in  its  turn  is  in  parallel  connection  with  the  joint 
outputs  of  the  n  rectifiers,  the  input  of  each  of  20 
which  is  connected  with  the  second  outputs  of 
the  first  and  the  second  cathode  of  the  cor- 
responding  luminescent  lamp  of  one  of  the  n- 
chains. 

25 
2.  The  power  supply  for  luminescent  lamps  ac- 

cording  to  point  1,  being  distinguished  by  the 
fact,  that  it  is  supplied  with  n/2,  where  n  =  2, 
4,  6  ...  additional  ballast  capacitors  and  the 
luminescent  lamps  of  the  n-chains  are  pairwise  30 
connected  with  the  first  and  the  second  leads 
of  the  second  cathodes;  at  the  same  time,  the 
second  cathodes  of  each  pair  of  luminescent 
lamps  are  shunted  by  one  of  the  n/2  additional 
ballast  capacitors.  35 

3.  The  power  supply  for  luminescent  lamps  ac- 
cording  to  points  1,  2,  being  distinguished  by 
the  fact,  that  the  threshold  element  two  transis- 
tors  with  different  conductivity,  the  base-emit-  40 
ter  junctions  of  which  are  shunted  by  parallel 
RC-circuits,  and  a  series  circuit,  consisting  of  a 
diode  and  a  four-layer  diode,  connected  be- 
tween  the  collector  of  the  first  transistor  and 
the  base  of  the  second  transistor;  the  base  of  45 
the  first  transistor  and  the  collector  of  the  sec- 
ond  transistor  are  tied  together,  the  emitters  of 
the  transistors  are  an  outlet  of  the  threshold 
element,  and  the  junction  point  of  the  diode 
and  the  four-layer  diode  is  an  input  of  the  50 
threshold  element. 

5.  The  power  supply  for  luminescent  lamps  ac- 
cording  to  points  1,  2,  3,  4,  being  distin- 
guished  by  the  fact,  that  one  of  the  arms  of 
the  voltage  divider  from  the  side  of  its  output, 
which  is  connected  to  the  feed  circuit  of  the 
voltage  converter,  completed  with  an  additional 
capacitor. 

6.  The  power  supply  for  luminescent  lamps  ac- 
cording  to  points  1,  2,  4,  being  distinguished 
by  the  fact,  that  the  electron  starter  includes  a 
second  key  element,  supplied  with  a  time- 
specifying  circuit,  connected  in  parallel  to  one 
of  the  arms  of  the  voltage  divider  from  the  side 
of  its  output,  connected  to  the  feed  circuit  of 
the  voltage  converter. 

4.  The  power  supply  for  luminescent  lamps  ac- 
cording  to  points  1,  2,  3,  being  distinguished 
by  the  fact,  that  the  outputs  of  the  voltage  55 
divider  have  been  connected  to  one  of  the 
feed  circuits  of  the  voltage  converter  and  to 
one  of  the  input  terminals  respectively. 
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