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©  Power  supply  system  for  dicharge  load. 

©  A  power  supply  system  for  discharge  loads 
comprising  a  direct  current  source  (11,  12,  13),  in- 
verter  means  (14)  for  converting  the  direct  current 
supplied  from  the  direct  current  source  into  an  al- 
ternating  current,  current  transformer  means  (15A, 
T5B,  15C)  for  transforming  the  alternating  current 
derived  from  the  inverter  means  at  a  predetermined 
level  and  delivering  it  to  the  discharge  load  (17A, 
T7B,  17C)  and  current  control  means  (20,  21,  22, 

N23)  for  controlling  the  output  current  from  the  direct 
^current  source  at  a  predetermined  level.  The  di- 
[jjscharge  power  is  supplied  not  from  the  voltage 
t t   source  but  from  the  current  source  through  the  cur- 
r e n t   tranformer  so  that  stabilized  and  well  balanced 

discharge  currents  can  be  supplied  to  a  plurality  of 
©discharge  loads. 
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POWER  SUPPLY  SYSTEM  FOR  DISCHARGE  LOAD 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  power  sup- 
ply  system  for  a  discharge  load  for  supplying  the 
electric  power  to  the  discharge  load  such  as  a  di- 
scharge  tube  used  in  gas  laser  systems. 

Description  of  the  Prior  Art 

A  power  supply  system  for  discharge  tubes  for 
generating  glow  discharges  in,  for  instance,  a  CO2 
laser  system  generally  comprises  a  variable  DC 
voltage  source,  an  inverter,  a  step-up  transformer 
and  a  ballast  resistor. 

As  is  well  known  in  the  art,  the  discharge  tubes 
have  a  negative  impedance  characteristic  and  in 
order  to  convert  the  negative  impedance  into  the 
positive  impedance  characteristic  as  viewed  from 
the  power  supply  system  so  as  to  ensure  the 
stable  generation  of  glow  discharges,  the  ballast 
resistors  are  connected  in  series  to  the  discharge 
tubes.  In  order  to  obtain  a  high  laser  beam  output, 
s  plurality  of  discharge  tubes  which  generate  glow 
discharges  are  connected  in  parallel  while  the  bal- 
last  resistors  are  connected  in  series  to  the  respec- 
tive  discharge  tubes. 

In  the  case  of  the  AC  discharge  electrode 
devices,  the  above-mentioned  inverter  is  so  de- 
signed  and  constructed  as  to  produce  a  high-fre- 
quency  output  and  a  high-frequency  AC  voltage  is 
applied  across  a  discharge  electrode.  Instead  of 
the  above-mentioned  ballast  resistor,  a  ballast  ca- 
pacitor  is  connected.  In  this  case,  a  resistor  having 
a  relatively  low  value  is  connected  in  series  to  the 
ballast  capacitor. 

In  the  prior  art  power  supply  systems  of  the 
types  described  above,  in  order  to  maintain  stable 
glow  discharges,  a  ballast  impedance  must  be  con- 
nected  to  each  discharge  load  such  as  a  discharge 
tube,  but  the  impedance  drop  or  power  loss  across 
the  ballast  impedance  inevitably  results  so  that  a 
power  supply  system  capable  of  compensating  for 
such  impedance  drop  or  power  loss  must  be  pro- 
vided.  Furthermore,  when  the  characteristics  of  a 
plurality  of  discharge  loads  or  ballast  impedances 
vary  one  from  another,  the  unbalance  among  the 
discharge  currents  between  the  discharge  loads 
results.  As  a  result,  a  small  current  unbalance  thus 
generated  is  enhanced  due  to  the  negative  imped- 
ance  of  the  discharge  toads  so  that  the  increase  in 
current  flowing  through  a  specific  discharge  load 

causes  the  unbalance  of  the  voltages  across  the 
remaining  discharge  load  and  consequently  the 
whole  discharge  loads  cannot  maintain  stable  di- 
scharges. 

5 

SUMMARY  OF  THE  INVENTION 

In  view  of  the  above,  one  of  the  objects  of  the 
10  present  invention  is  to  provide  a  power  supply 

system  for  a  discharge  load  which  can  maintain  the 
stable  glow  discharge  across  the  discharge  load 
without  the  use  of  any  ballast  impedance. 

Another  object  of  the  present  invention  is  to 
75  provide  a  power  supply  system  for  discharge  loads 

which  can  distribute  a  balanced  current  to  each  of 
a  plurality  of  discharge  loads  connected  in  parallel 
with  each  other. 

To  the  above  and  other  ends,  the  present  in- 
20  vention  provides  a  power  supply  system  for  a  di- 

scharge  load  comprising  a  DC  source,  an  inverter 
for  converting  the  direct  current  from  the  DC 
source  into  an  alternating  current,  a  current  trans- 
former  for  transforming  the  alternating  current  de- 

25  rived  from  the  inverter  at  a  desired  level  and  sup- 
plying  it  to  the  discharge  load  and  current  control 
means  for  controlling  the  output  current  derived 
from  the  DC  source  at  a  predetermined  level. 

30 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the  accompanying  drawings: 
FIG.  1  is  a  circuit  diagram  of  a  first  preferred 

35  embodiment  of  a  power  supply  system  for  di- 
scharge  loads  in  accordance  with  the  present  in- 
vention; 

FIG.  2  is  a  circuit  diagram  of  a  second 
preferred  embodiment  of  a  power  supply  system 

40  for  discharge  loads  in  accordance  with  the  present 
invention; 

FIG.  3  is  a  time  chart  used  to  explain  the 
mode  of  operation  of  the  second  preferred  embodi- 
ment  as  shown  irr  FIG.  2; 

45  FIG.  4  is  a  circuit  diagram  of  a  third  pre- 
ferred  embodiment  of  a  power  supply  system  for 
discharge  loads  in  accordance  with  the  present 
invention;  and 

FIG.  5  is  a  fragmentary  circuit  diagram  of  a 
50  fourth  preferred  embodiment  of  the  power  supply 

system  for  discharge  loads  shown  in  FIG.  4. 
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DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

FIG.  1  is  a  circuit  diagram  of  a  basic  embodi- 
ment  in  accordance  with  the  present  invention. 

In  FIG.  T,  the  AC  power  supplied  from  a  com- 
mercial  or  local  AC  power  supply  is  once  con- 
verted  into  the  DC  power  through  a  thyristor  recti- 
fier  12  and  a  reactor  13  and  then  converted  into  a 
high-frequency  AC  power  by  a  current  type  inverter 
14  consisting  of  transistors  14U,  14V,  14X  and  14Y 
interconnected  in  the  form  of  a  bridge  circuit.  The 
primary  windings  of  a  plurality  of  current  transform- 
ers  (three  transformers  15A,  15B  and  15C  in  the 
first  embodiment)  are  connected  in  series  to  the 
AC  output  side  of  the  inverter.  The  secondary 
windings  of  the  current  transformers  15A,  15B  and 
15C  are  connected  through  rectifiers  16A,  16B  and 
16C,  respectively,  to  discharge  tubes  17A,  17B  and 
17C,  respectively. 

The  reactor  13  has  a  considerably  high  degree 
of  inductance  and  is  capable  of  a  high  degree  of 
smoothing  function  of  the  DC  from  the  rectifier  12. 
Furthermore,  it  has  a  function  of  increasing  the 
impedance  on  the  side  of  the  power  supply  as 
viewed  from  the  load  side.  As  a  result,  it  has  a 
function  of  converting  the  DC  voltage  source  into 
the  DC  source. 

The  load  current  is  detected  as  a  direct  current 
Ictby  a  current  detector  20  on  the  side  of  the  DC 
output  of  the  rectifier  12.  In  this  case,  a  reference 
DC  lr  is  supplied  from  a  reference  current  circuit  21 
and  the  deviation  or  current  deviation  between  the 
reference  current  lr  and  the  direct  current  ld  is 
obtained  by  a  subtracter  22.  A  current  control  cir- 
cuit  23  controls  the  firing  angle  of  the  thyristor  of 
the  thyristor  rectifier  12  in  such  a  way  that  the 
output  from  the  subtracter  22  becomes  zero.  In  the 
inverter  14,  a  first  pair  of  transistors  14U  and  14Y 
which  are  disposed  in  diagonal  relationship  with 
each  other  are  driven  by  a  first  base  drive  circuit 
24A  while  a  second  pair  of  another  diagonally 
disposed  transistors  14V  and  14X  are  driven  by  a 
second  base  drive  circuit  24B. 

According  to  the  first  preferred  embodiment 
with  the  above-described  circuitry,  the  current 
source  having  a  high  degree  of  impedance  sup- 
plies  the  currents  to  respective  discharge  tubes 
17A,  17B  and  17C  through  the  current  type  inverter 
14,  the  current  transformers  15A,  15B  and  15C  and 
the  rectifiers  16A,  16B  and  16C,  respectively, 
through  which  flows  the  same  first  currents  so  that 
even  when  the  discharge  tubes  17A,  17B  and  17C 
have  a  negative  impedance  characteristic,  the 
equal  and  balanced  currents  can  be  supplied  to  the 
respective  discharge  tubes  17A,  17B  and  17C  in  a 
stable  manner  without  the  use  of  any  ballast  im- 
pedance. 

However,  for  instance,  when  the  undesired 
glow  discharge  is  produced  in  a  laser  oscillator,  a 
tube  voltage  drops  to  a  value  which  is  extremely 
lower  than  that  of  the  normal  glow  discharge  volt- 

5  age  and  consequently  the  discharge  loads  may  be 
considered  to  be  short-circuit,  but  in  the  first  em- 
bodiment  the  current  type  inverter  is  used  so  that 
even  when  the  arc  discharge  is  produced,  the 
current  is  limited,  whereby  the  rectifier  element  and 

w  the  switching  elements  can  be  prevented  from  be- 
ing  damaged  by  current. 

In  the  first  embodiment,  a  plurality  of  parallel- 
connected  discharge  tubes  are  driven,  but  it  is  to 
be  understood  that  the  present  invention  may  be 

75  equally  applied  to  a  tube  in  which  a  plurality  of 
electrodes  are  disposed. 

Referring  next  to  FIG.  2,  a  second  preferred 
embodiment  of  the  present  invention  will  be  de- 
scribed.  In  FIG.  2,  a  current  control  system  is  not 

20  shown  for  the  sake  of  simplicity  of  illustration.  In 
the  second  embodiment,  a  rectifier  12A  directly 
connected  to  the  AC  power  source  1  1  constitutes  a 
first  DC  power  source  while  a  second  rectifier  12B 
connected  through  an  insulating  transformer  10  to 

25  the  AC  power  source  11  constitutes  a  second  DC 
power  source.  The  DC  outputs  of  the  reactors  13A 
and  13B  are  connected  through  reverse-current 
blocking  diodes  18A  and  18B,  respectively,  to  the 
DC  input  of  the  inverter  14.  Furthermore,  the  DC 

30  outputs  of  the  first  and  second  rectifiers  12A  and 
12B  are  connected  through  the  reactors  13A  and 
13B,  respectively,  to  shunt  switches  19A  and  19B 
each  consisting  of  a  transistor. 

The  arrangement  of  the  circuit  on  the  AC  out- 
35  put  side  of  the  inverter  14  is  substantially  similar  to 

that  of  the  first  embodiment  shown  in  Fig.  1.  The 
second  preferred  embodiment  is  different  from  the 
first  embodiment  in  that  one  terminals  (anodes)  of 
the  respective  discharge  tubes  17A,  17B  and  17C 

40  are  grounded  in  common. 
In  the  second  embodiment,  as  long  as  the 

shunt  switches  19A  and  19B  are  switched  off,  the 
direct  currents  from  both  the  first  and  second  rec- 
tifiers  12A  and  12B  are  synthesized  through  the 

45  diodes  18A  and  18B  and  then  applied  to  the  in- 
verter  14.  On  the  other  hand,  when  the  shunt 
switches  19A  and  19B  are  switched  on,  the  direct 
currents  ld1  and  ld2  from  the  rectifiers  12A  and  12B 
are  shunted  through  the  reactor  13A  and  13B  so 

50  that  no  current  flows  through  the  diodes  18A  and 
18B.  As  a  consequence,  in  response  to  suitable 
combinations  of  an  adjustment  of  the  DC  outputs  of 
the  rectifiers  12A  and  12B  and  "ON"  and  "OFF" 
states  of  the  shunt  switches  19A  and  19B,  the  level 

55  of  the  input  current  applied  to  the  inverter  14  may 
be  determined  at  various  levels. 

3 
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Referring  next  to  FT6.  3,  the  mode  of  operation 
of  the  second  embodiment  as  shown  in  FIG.  2  will 
be  described  in  detail  below. 

As  shown  in  FIG.  2,  the  output  current  from  the 
rectifier  12A  is  represented  by  ldi;  that  from  the 
rectifier  12B,  by  id2  ;  the  input  current  applied  to 
the  inverter  14,  by  ld0;  and  the  discharge  current 
from  each  discharge  tube,  by  lk. 

FIG.  3  shows  a  case  in  which  the  output  cur- 
rent  ld1  from  the  rectifier  12A  is  greater  than  the 
output  current  Id2  from  the  rectifier  12B.  As  is 
easily  understood  from  FIG.  2,  when  both  the  shunt 
switches  19A  and  19B  are  switched  on  (for  a  time 
interval  from  to  to  ti),  \M  =  0  so  that  Ia0  and  lk  are 
zero.  On  the  other  hand,  when  both  the  shunt 
switches  19A  and  19B  are  switched  off  (for  a  time 
interval  from  tt  to  t2),  ld0=  ld1  +  ld2  flows  into  the 
inverter  14  so  that  the  output  current 
la0corresponding  to  an  output  frequency  of  the  in- 
verter  14  flows  and  consequently  the  current  lk 
corresponding  to  the  output  current  la0  flows 
through  each  discharge  tubes.  When  one  of  the 
shunt  switches  19A  and  19B  is  switched  on  while 
the  other  is  switched  off  or  more  particularly  when 
the  shunt  switch  19A  is  switched  on  while  the  shunt 
switch  19B  is  switched  off  (during  a  time  period 
from  to  fe),  Iaa='d2  and  relatively  low  Currents  I  a0 
and  lk  corresponding  to  the.  condition  of  I  do  =  ld2 
flow.  For  instance,  the  output-current  set  point  of 
the  rectifier  12A  or  12B  (12A  in  this  embodiment)  is 
varied  at  time  point  U,  then  the  current  correspond- 
ing  to  the  varied  output  current  is  obtaind  from  the 
inverter  14-. 

Referring  stilt  to  FIG.  3,  it  is  seen  that  the 
output  current  lao  from  the  inverter  14  and  the  di- 
scharge  current  lk  have  slits  (no-current  intervals). 
These  slits  correspond  to  "safety  time  intervals"  for 
which  all  the  switching  elements  of  the  inverter  14 
are  switched  on  so  that  the  inverter  14  is  prevented 
from  being  switched  into  the  OPEN  state  when 
viewed  from  the  power  source  side. 

Referring  back  to  FIG.  2,  both  the  rectifiers  12A 
and  12B  receive  the  AC  inputs  from  the  common 
AC  power  supply  11,  but  it  is  to  be  understood  that 
the  rectifiers  12A  and  12B  may  be  connected  to 
independent  AC  power  sources,  respectively. 

In  the  first  and  second  embodiments  shown  in 
FIGS.  1  and  2,  the  AC  power  source  11,  the 
rectifier  12  and  the  reactor  13  constitute  one  vari- 
able  DC  power  source  while  the  AC  power  source 
11,  the  rectifiers  12A  and  12B  and  the  reactors  13A 
and  13B  constitute  two  variable  DC  sources.  How- 
ever,  such  DC  power  sources  may  be  replaced 
with  other  circuits.  For  instance,  the  AC  power 
source  and  the  rectifier  can  be  replaced  with  a  DC 
generator  and  in  some  cases  they  may  be  re- 
placed  with  a  battery  and  a  chopper. 

Referring  back  to  Fig.  2  again,  the  shunt 
switches  are  shown  as  being  connected  to  both  the 
rectifiers  12A  and  12B,  but  it  is  to  be  understood 
that  only  one  shunt  switch  may  be  used  when  a 

5  number  of  steps  for  varying  the  current  is  small. 
For  instance,  when  both  the  rectifiers  12A  and  12B 
are  connected  to  the  shunt  switches  as  shown  in 
FIG.  2,  in  response  to  the  "ON"  and  "OFF"  com- 
binations  of  the  shunt  switches,  it  becomes  possi- 

io  bie  to  vary  the  value  of  the  current  by  4  -  1  = 3  
steps,  but  when  only  one  rectifier  12A  or  12B  is 
connected  to  a  shunt  switch,  the  value  of  the 
current  can  be  varied  in  two  steps. 

Referring  next  to  FIG.  4,  a  third  preferred  em- 
75  bodiment  of  the  present  invention  will  be  described 

in  detail.  In  the  third  embodiment,  the  outputs  of 
rectifiers  12C  and  12D  each  consisting  of  a  diode 
are  connected  to  smoothing  capacitors  30A  and 
30B,  respectively,  and  to  step-down  choppers  31  A 

20  and  31  B,  respectively,  whose  outputs  are  connect- 
ed  through  reactors  32A,  32B,  32C  and  32D,  cur- 
rent  balance  resistors  33A,  33B,  33C  and  33D  and 
reverse-current  blocking  diodes  34A,  34B,  34C  and 
34D  to  the  DC  inputs  of  first  and  second  inverters 

25  14A  and  14B.  Shunt  switches  35A  and  35B  are 
interconnected  between  the  anode  sides  of  the 
diodes  34B  and  34D  on  the  one  hand  and  the 
common  negative  junction  between  the  step-down 
choppers  31  A  and  31  B  on  the  other  hand. 

30  Each  of  the  step-down  choppers  31  A  and  31  B 
comprises  a  pair  of  transistors  31  U  and  31  Y  and  a 
pair  of  free-wheeling  diodes  31V  and  31  X.  The 
inverters  14A  and  14B  are  substantially  similar  in 
construction  to  that  shown  in  FIG.  1  or  2. 

35  Current  transformers  36A  and  36B  are  con- 
nected  in  series  to  the  AC  output  terminal  of  the 
first  inverter  14A  while  current  transformers  36C 
and  36D  are  connected  in  series  to  the  AC  output 
terminal  of  the  second  inverter  1  4B.  The  secondary 

40  windings  of  the  current  transformers  36A  and  36B 
are  connected  through  rectifiers  37A  and  37B,  re- 
spectively,  to  discharge  tubes  38A  and  38B,  re- 
spectively.  In  like  manner,  the  secondary  windings 
of  the  current  transformers  36C  and  36D  are  con- 

45  nected  through  rectifiers  37C  and  37D,  respec- 
tively,  to  discharge  tubes  38C  and  38D. 

In  the  third  embodiment,  the  constant  voltage 
output  from  the  AC  power  supply  1  1  is  converted 
into  a  variable  DC  voltage  by  the  rectifiers  12C  and 

so  12D,  the  step-down  choppers  31  A  and  31  B  and  the 
shunt  switches  34A  and  34B  and  then  the  variable 
DC  voltage  is  delivered  to  a  suitable  number  of 
load  blocks.  Each  load  block  refers  in  this  speci- 
fication  to  all  the  circuits  connected  to  the  inverter 

55  14A  or  14B  connected  through  the  reactors  32A 
and  32B  or  32C  and  32D  and  the  current  blocking 
diodes  34A  and  34B  or  34C  and  34D  (to  the  step- 

4 
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down  chopper  31  A  or  31  B).  In  the  third  embodi- 
ment,  only  two  load  blocks  LB1  and  LB2  are 
shown,  but  it  is  to  be  understood  that  any  suitable 
number  of  load  blocks  may  be  connected. 

According  to  the  third  embodiment,  the  stable 
currents  flow  through  the  load  blocks  and  in  each 
block,  a  balanced  current  flows  through  each  di- 
scharge  tube. 

In  the  case  of  the  construction  as  shown  in 
FIG.  4,  one  circuit  unit  may  be  provided  for  each 
load  block  so  that  the  load  blocks  may  be  in- 
creased  or  decreased  in  number  in  a  simple  man- 
ner. 

So  far  the  preferred  embodiments  of  the 
present  invention  have  been  described  in  conjunc- 
tion  with  the  loads  which  are  DC  discharge  tubes, 
but  it  is  to  be  understood  that  the  present  invention 
may  be  equally  applied  to  the  case  in  which  the 
electric  power  is  supplied  to  AC  discharge  loads,  in 
the  latter  case,  the  rectifier  succeeding  to  the  cur- 
rent  transformer  is  eliminated. 

FIG.  5  shows  such  embodiment  as  just  de- 
scribed  above  and  illustrates  a  fragmentary  circuit 
diagram  of  the  system  for  supplying  the  discharge 
current  to  the  discharge  electrodes  40A,  40B  and 
40C  in  a  silent  discharge  type  CO2  laser  instead  of 
the  direct  current  discharge  tubes  17A,  17B  and 
17C  as  shown  in  FIG.  2.  In  this  modification,  in- 
stead  of  connecting  the  secondary  windings  of  the 
current  transformers  15A,  15B  and  15C  through  the 
rectifiers,  they  are  directly  connected  to  the  di- 
scharge  electrodes  40A,  40B  and  40C.  Except  the 
circuit  block  shown  in  FIG.  5,  this  modification  is 
substantially  similar  in  construction  to  the  second 
embodiment  described  above  with  reference  to 
FIG.  2.  The  underlying  principle  of  this  modification 
may  be  equally  applied  to  the  other  embodiments 
in  addition  to  the  embodiment  shown  in  FIG.  2.  For 
instance,  in  the  first  embodiment  shown  in  FIG.  1  , 
the  rectifiers  16A,  16B  and  16C  can  be  eliminated 
while  instead  of  the  discharge  tubes  17A,  17B  and 
17C,  the  discharge  electrodes  40A,  40B  and  40C 
are  used.  In  like  manner,  in  the  third  embodiment 
as  shown  in  FIG.  4,  the  rectifiers  37A,  37B,  37C 
and  37D  can  be  eliminated  while  the  discharge 
tubes  38A,  38B,  38C  and  38D  may  be  directly 
connected  to  their  corresponding  current  transform- 
ers.  Even  in  the  case  of  the  AC  discharge  elec- 
trodes,  a  satisfactory  current  balance  can  be  at- 
tained  as  in  the  case  of  using  the  DC  tubes. 

In  the  preferred  embodiments  described  above, 
it  has  been  described  that  one  current  transformer 
and  one  rectifier  are  provided  for  one  discharge 
tube  or  one  current  transformer  is  provided  for  one 
discharge  electrode.  However,  it  is  apparent  to 
those  skilled  in  the  art  now  that  the  power  supply 
systems  in  accordance  with  the  present  invention 
may  be  suitably  modified.  For  instance,  a  single  di- 

scharge  tube  may  be  connected  to  a  plurality  of 
rectifiers  or  a  single  rectifier  or  discharge  electrode 
may  be  connected  to  the  parallel-connected  secon- 
dary  windings  of  a  plurality  of  current  transformers. 

5  The  semiconductor  devices  which  compose 
the  rectifiers  or  inverters  are  not  limited  to  those 
shown  in  the  accompanying  drawings.  For  in- 
stance,  for  the  variable  rectifiers  provided  on  the 
input  side  of  the  inverters,  the  self-extinction  type 

70  elements  may  be  used.  Furthermore,  instead  of  the 
reactors  inserted  into  the  DC  circuits,  the  series 
regulators  may  be  used  in  which  the  base  current 
of  transistors  are  controlled.  In  any  case  described 
above,  the  satisfactory  effects  described  above 

75  may  be  also  attained.  In  addition,  instead  of  the 
switching  elements  of  the  inverters,  the  self-extinc- 
tion  type  elements  for  instance,  gate-turn-off  thyris- 
tors  (GTO,  Gate  Turn  Off)  may  be  used  in  all  the 
power  supply  systems  for  discharge  loads  in  ac- 

20  cordance  with  the  present  invention. 
As  is  apparent  from  the  third  embodiment  as 

shown  in  FIG.  4,  the  shunt  switches  interconnected 
between  the  rectifiers  on  the  one  hand  and  the 
inverters  on  the  other  hand  are  not  needed  for 

25  every  rectifier  and,  for  instance,  in  the  second 
embodiment  described  above  with  reference  to 
FIG.  2,  the  shunt  switch  19B  connected  to  the 
output  terminal  21  B  may  be  eliminated  if  required. 
In  short,  the  number  of  shunt  switches  which  are 

30  selectively  connected  to  desired  rectifiers  may  be 
determined  depending  upon  a  desired  number  of 
current  adjustment  steps. 

Moreover,  when  the  secondary  windings  of  a 
plurality  of  current  transformers  are  provided  for  a 

35  plurality  of  discharge  loads  as  described  above,  it 
has  been  described  that  a  plurality  of  current  trans- 
formers  each  with  two  windings  are  provided  and 
that  their  primary  windings  are  connected  in  series. 
However,  it  is  to  be  understood  that  a  plurality  of 

40  secondary  windings  may  be  mounted  on  a  com- 
mon  core.  In  the  latter  case,  one  primary  winding  is 
used  or  coupled  in  common  with  a  plurality  of 
secondary  windings. 

45 
Claims 

1  .  A  power  supply  system  for  a  discharge  load 
characterized  by: 

50  a  direct  current  source  (11;  12,  12A,  12B,  12C, 
12D;  13,  13A,  13B;  31  A,  31  B;  32A,  32B,  32C,  32D) 

inverter  means  (14;  14A,  14B)  for  converting 
the  direct  current  supplied  from  said  direct  current 
source  into  an  alternating  current; 

55  current  transformer  means  (15A,  15B,  15C; 
36A,  36B,  36C,  36D)  for  transforming  the  alternat- 
ing  current  derived  from  said  inverter  means  at  a 
desired  level  and  supplying  it  to  the  discharge 
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load;  and 
current  control  means  (20,  21,  22,  23)  for 

controlling  the  output  current  derived  from  said 
direct  current  source  at  a  desired  level. 

2.  A  power  supply  system  as  set  forth  in  Claim 
1,  characterized  in  that  said  direct  current  source 
comprises  an  alternating  current  source  (1  1  ),  recti- 
fier  means  (12;  12A,  12B;  12C,  12D)  for  rectifying 
the  alternating  current  derived  from  said  alternating 
current  source  and  reactor  means  (13;  13A,  13B; 
32A,  32B,  32C,  32D)  connected  in  series  to  the 
output  of  said  rectifier  means. 

3.  A  power  supply  system  as  set  forth  in  Claim 
1  ,  characterized  in  that  said  direct  current  source  is 
provided  with  a  plurality  of  direct  current  source 
units  whose  outputs  are  connected  in  parallel  with 
each  other  through  reverse-current  blocking  diode 
means  (18A,  18B;  34A,  34B,  34C,  34D). 

4.  A  power  supply  system  as  set  forth  in  Claim 
3,  characterized  in  that  at  least  one  of  said  plurality 
of  direct  current  source  units  has  its  output  con- 
nected  to  shunt  switching  means  (19A,  19B;  35A, 
35B)  for  shunting  on  the  side  of  the  power  source 
side  of  said  reverse-current  blocking  diode  means. 

5.  A  power  supply  system  as  set  forth  in  Claim 
1,  characterized  in  that  said  discharge  load  is  a 
direct  current  discharge  tube,  further  comprising 
rectifier  means  (16A,  16B,  16C;  37A,  37B,  37C, 
37D)  interconnected  between  said  current  trans- 
former  means  and  said  direct  current  discharge 
tube. 

"  6.  A  power  supply  system  as  set  forth  in  Claim 
1,  characterized  in  that  said  inverter  means  are 
current  type  inverter  means. 

7.  A  power  supply  system  for  discharge  loads 
characterized  by: 

a  direct  current  source  (11;  12,  12A,  12B,  12C, 
12D;  13,  13A,  13B;  31  A,  31  B;  32A,  32B,  32C,  32D); 

inverter  means  (14;  14A,  14B)  for  converting 
the  direct  current  supplied  from  said  direct  current 
source  into  an  alternating  current; 

current  transformer  means  (15A,  15B,  15C; 
36A,  36B,  36C,  36D)  for  transforming  the  alternat- 
ing  current  derived  from  said  inverter  means  at  a 
desired  level;  and 

current  control  means  (20,  21,  22,  23)  for 
controlling  the  output  current  derived  from  said 
direct  current  source  at  a  desired  level, 

said  current  transformer  means  comprising  a 
plurality  of  secondary  windings,  said  secondary 
windings  having  a  common  primary  current  on  the 
output  side  of  said  inverter  means  and  each  of  said 
secondary  windings  being  connected  to  one  of  said 
discharge  loads,  respectively. 

8.  A  power  supply  system  as  set  forth  in  Claim 
7,  characterized  in  that  said  direct  current  source 
comprises  an  alternating  current  source  (11),  recti- 
fier  means  (12;  12A,  12B;  12C,  12D)  for  rectifying 

the  alternating  current  derived  from  said  alternating 
current  source  and  reactor  means  (13;  13A,  13B; 
32A,  32B,  32C,  32D)  connected  in  series  to  the 
output  of  said  rectifier  means. 

5  9.  A  power  supply  system  as  set  forth  in  Claim 
7,  characterized  in  that  said  direct  current  source  is 
provided  with  a  plurality  of  direct  current  source, 
units  whose  outputs  are  connected  in  parallel  with 
each  other  through  reverse-current  blocking  diode 

w  means  (18A,  18B;  34A,  34B,  34C,  34D). 
10.  A  power  supply  system  as  set  forth  in 

Claim  9,  characterized  in  that  at  least  one  of  said 
plurality  of  direct  current  source  units  has  its  output 
connected  to  shunt  switching  means  (19A,  19B; 

15  35A,  35B)  for  shunting  on  the  side  of  the  power 
source  side  of  said  reverse-current  blocking  diode 
means. 

11.  A  power  supply  system  as  set  forth  in 
Claim  9,  characterized  in  that  said  current  trans- 

20  former  means  comprise  a  plurality  of  two-winding 
current  transformers  and  the  primary  windings  of 
said  current  transformers  are  connected  in  series. 

12.  A  power  supply  system  as  set  forth  in 
Claim  7,  characterized  in  that  said  plurality  of  sec- 

25  ondary  windings  of  said  current  transformer  means 
are  mounted  on  a  common  core. 

13.  A  power  supply  system  as  set  forth  in 
Claim  7,  characterized  in  that  said  discharge  loads 
are  direct  current  discharge  tubes,  further  compris- 

30  ing  rectifier  (16A,  16B,  16C;  37A,  37B,  37C,  37D) 
means  interconnected  between  said  current  trans- 
former  means  and  said  direct  current  discharge 
tubes. 

14.  A  power  supply  system  as  set  forth  in 
35  Claim  7,  characterized  in  that  said  inverter  means 

are  current  type  inverter  means. 
15.  A  power  supply  system  as  set  forth  in 

Claim  7,  characterized  in  that  said  inverter  means 
include  a  plurality  of  inverters  connected  in  parallel 

40  to  said  direct  current  source  and  the  output  side  of 
each  of  said  plurality  of  inverters  is  connected 
through  a  current  transformer  to  a  discharge  load, 
respectively. 
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