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The  invention  relates  to  power  units  having  two 
output  voltages  of  opposite  polarity  and  common 
zero  potential  which,  for  connection  to  an  input 
a.c.  voltage,  has  a  rectifier  and  a  linear  regulator 
for  each  output  voltage. 

Such  a  power  unit  is  known  from  the  article 
"Integrated  Voltage  Regulator"  in  Elektronik 
Entwicklung  6/1979,  pp.24  to  46. 

Installations  are  known  (Fig  1)  which  have  a 
central  mains  supply  connected  via  a  transformer 
to  a  transmitter  with  an  incorporated  power  unit 
and  a  plurality  of  remote  electronic  regulators 
each  having  an  incorporated  power  unit.  To  re- 
duce  the  number  of  lines  which  have  to  be 
installed,  one  connection  of  the  secondary  wind- 
ing  of  the  transformer  is  chosen  as  the  zero 
potential.  The  secondary  winding  supplies  a  volt- 
age  serving  as  an  input  a.c.  voltage  U-  to  the 
transmitter  and  the  regulators.  The  transmitter 
voltage  at  an  output  A  of  the  transmitter  is  also 
related  to  this  zero  potential.  The  transmitter 
voltage  is  applied  to  inputs  E,  to  E4  of  the 
regulators  3a-d,  respectively,  and  is  used  for  the 
control  thereof. 

It  is  a  problem  to  provide  a  power  unit  of  the 
aforementioned  type  having  a  balanced  load  of 
the  common  zero  potential  line. 

According  to  the  invention  there  is  provided  a 
power  unit  with  two  output  voltages  of  opposite 
polarity  and  common  zero  potential  line  which 
power  unit,  for  connection  to  an  input  a.c.  volt- 
age,  has  a  rectifier  and  a  linear  regulator for  each 
output  voltage,  characterized  in  that  a  current 
balancing  circuit  is  arranged  between  the  recti- 
fiers  and  the  regulators  and  that  the  line  carrying 
the  zero  potential  is  connected  to  one  of  the  two 
lines  of  the  input  a.c.  voltage. 

Power  units  according  to  the  invention  have  a 
balanced  current  on  the  zero  potential  line.  As  a 
result,  it  is  possible  to  use  a  common  neutral 
conductor  which  reduces  expenditure  in  connec- 
tion  with  the  line.  It  is  even  possible  to  connect 
regulators  with  a  switching  behaviour  and  can  be 
controlled  with  a  d.c.  voltage  from  the  remote 
transmitter,  without  feedbacks  occurring. 

The  invention,  will  now  be  described,  by  way  of 
example,  with  reference  to  the  accompanying 
drawings,  in  which:- 

Fig  1  a  block  circuit  diagram  of  a  known  installa- 
tion  with  a  central  transmitter  and  regulators 
remote  therefrom; 

Fig  2  a  circuit  diagram  of  a  power  unit  accord- 
ing  to  the  invention  with  a  current  balancing 
circuit;  and 

Fig  3  a  circuit  diagram  of  a  further  power  unit 
according  to  the  invention. 

Referring  to  Fig  1,  a  known  installation  has  a 
central  mains  supply  connected  via  a  transformer 
1,  to  a  transmitter  2  with  incorporated  power  unit 
and  a  plurality  of  remote  electronic  regulators 
3a-3d  each  having  an  incorporated  power  unit. 
To  reduce  the  number  of  lines  which  have  to  be 
installed,  one  connection  of  the  secondary  wind- 

ing  of  the  transformer  1  is  chosen  as  the  zero 
potential.  The  secondary  winding  supplies  a  volt- 
age  serving  as  an  input  a.c.  voltage  U-  to  the 
transmitter  2  and  the  regulators  3a-d.  The  trans- 
mitter  voltage  at  an  output  A  of  the  transmitter  2 
is  also  related  to  this  zero  potential.  The  transmit- 
ter  voltage  is  applied  to  inputs  El  to  E4  of  the 
regulators  3a-d,  respectively,  and  is  used  for  the 
control  thereof. 

Fig  2  shows  a  power  unit,  to  whose  input 
terminals  is  applied  the  input  a.c.  voltage  U-.  The 
lower  input  terminal  in  Fig  2  has  zero  potential 
and  is  designated  by  O.  The  input  a.c.  voltage  U- 
is  rectified  by  two  rectifiers  D1  and  D2.  As  the 
rectifiers  have  opposite  polarity,  two  voltages 
occur  at  the  two  following  capacitors  C1  and  C2 
with  different  polarities  related  to  the  common 
zero  potential.  These  two  voltages  are  applied  by 
means  of  low-valued  resistors  R1  or  R2  of  a 
current  measuring  circuit  4  to  in  each  case  one 
linear  regulator  IC1  or  IC2.  In  the  represented 
embodiment,  the  regulators  comprise  known  in- 
tegrated  voltage  regulators.  Regulators  IC1  and 
IC2  are  wired  to  capacitors  C3  to  C6  in  order  to 
prevent  undesired  oscillations.  The  two  output 
voltages  +UA  and  -UA,  related  to  the  zero  poten- 
tial  0,  are  then  available  at  the  indicated  ter- 
minals. 

To  current  measuring  circuit  4  is  connected  a 
comparator  circuit  5  and  to  the  latter  a  current 
control  circuit  6.  Together  all  the  three  circuits  4,  5 
and  6  form  a  current  balancing  circuit. 

The  current  measuring  circuit  4  comprises  a 
bridge  circuit  formed  from  resistors  R3  to  R6  and 
which  measures  the  voltage  drop  corresponding 
to  the  current  J,  or  J2  through  resistor  R1  or  R2. 
These  voltage  values  reach  the  comparator  circuit 
5,  which  comprises  the  operational  amplifier  IC3 
and  the  resistors  R7  and  R8  at  the  inverting  or 
non-inverting  input,  resistor  R9  from  the  non- 
inverting  input  to  the  zero  potential  0  and  resistor 
R10  from  the  output  to  the  inverting  input  of  the 
operational  amplifier  IC3.  The  comparison  result 
at  the  output  of  the  operational  amplifier  IC3  is  a 
positive  or  negative  voltage  value,  depending  on 
whether  current  J1  or  current  J2  preponderates. 
This  voltage  value  reaches  the  base  of  transistor 
T1  or  T2  across  a  diode  D3  or  D4.  The  collector  of 
transistor  T1  is  connected  to  the  input  of  regulator 
IC1  and  its  emitter  is  connected  across  a  resistor 
R13  to  the  zero  potential.  A  resistor  R11  is  con- 
nected  from  the  base  of  transistor  T1  to  zero 
potential.  Transistor  T2  is  connected  in  the  same 
way  with  resistors  R12  and  R14  between  the  input 
of  regulator  IC2  and  zero  potential. 

The  voltages  corresponding  to  currents  J,  and 
J2  are  determined  by  the  current  measuring  cir- 
cuit  4  compared  with  one  another  in  comparator 
circuit  5  acting  as  a  porportional  controller  and  a 
resulting  voltage  value  is  supplied  to  transistor  T1 
or  T2  acting  as  the  control  element.  Transistor  T1 
or  T2  then  carries  such  a  current  that,  apart  from 
the  very  small  control  deviation,  currents  J,  and 
J2  are  the  same. 

Fig  3  shows  a  power  unit  in  which  one  output 



voltage  +UA  is  much  more  highly  loaded  than  the 
other  output  voltage  -UA.  Due  to  the  lighter 
loading,  a  circuit  comprising  a  resistor  R12  and  a 
Zener  diode  D6  is  used  as  the  regulator  for  this 
output  voltage  -UA.  The  input  and  output  connec- 
tion  isthe  same  as  the  circuit  according  to  Fig  2  and 
consequently  the  same  references  are  used  for  the 
same  parts. 

Downstream  of  capacitor  C1  a  series  connection 
of  a  resistor  R13  and  a  Zener  diode  D5  is  connected 
to  zero  potential.  Zener  diode  D5  has  the  same 
Zener  voltage  as  Zener  diode  D6  and  resistors  R12 
and  R13  are  identical.  This  power  unit  also  has  a 
current  measuring  circuit  4',to  which  is connected 
a  comparator  circuit  5'.  The  following  current 
control  circuit  6'  has  only  one  transistor  T3  in 
series with  a  resistor R11  connected  from  the  input 
of  regulator  7  to  zero  potential  O.  The  addition  of 
the  apostrophe  means  that  in  principle the  circuit 
with  the  same  reference  numeral  is  used.  Transis- 
tor  13  is  adequate,  provided  that  the  output 
voltage  -UA,  is  more  lightly  loaded  than  output 
voltage  +UA,  because  then  a  balancing  current 
only  has  to  flow  in  the  lightly  loaded  branch. 

Current  J6  is  the  same  as  current  J7,  it  being 
assumed  that  current  J2  is  lower  than  current  J6. 
Current  J,  is  subject  to  greater  fluctuations  and 
greater  loading  and  consequently  so  is  current  J8. 
Current  J8  is  determined  by  the  current  measuring 
circuit  4'  and  from  this  a  control  signal  for 
transistor T3  is  obtained  in  such  a  way  that  current 
J5  is  the  same  as  current  J8. 

As  J6=J7  and  now  Js=Js  and  J3=JS+J6  and 
J4=J7+J8,  it  follows  that  J3=J4,  so  that  balanced 
loading  of  the  neutral  conductor  is  obtained. 

1.  Power  unit  with  two  output  voltages  of 
opposite  polarity  and  common  zero  potential  line 
which  power  unit,  for  connection  to  an  input  a.c. 
voltage,  has  a  rectifier  (D1,  D2)  and  a  linear 
regulator  (lC1, lC2)  for  each  output voltage,  charac- 
terized  in  that  a  current  balancing  circuit  (4, 5, 6)  is 
arranged  between  the  rectifiers  (D1,  D2)  and  the 
regulators  (IC1,  IC2)  and  that  the  line  carrying  the 
zero  potential  (0)  is  connected  to  one  of  the  two 
lines  of  the  input  a.c.  voltage  (U-). 

2.  Power  unit  according  to  claim  1,  characterized 
in  that  the  current  balancing  circuit  comprises  a 
current  measuring  circuit  (4)  determining  the 
currents  (J1,  J2)  of the  output voltages  (+UA,-UA), 
a  following  comparator  circuit  (5)  and  a  current 
control  circuit  (5)  connected  thereto  between  the 
inputs  of  the  regulators  (IC1,  IC2)  and  the  zero 
potential  (0). 

3.  Power  unit  according  to  claim  2,  characterized 
in  that  the  current  measuring  circuit  (4)  comprises 
in  each  case  one  low-valued  resistor  (R1,  R2) 
downstream  of the  rectifiers  (D1,  D2)  with  a  bridge 
circuit  (R3  to  R6)  connected  thereto. 

4.  Power  unit  according  to  claim  2,  characterized 
in  that  the  comparator  circuit  (5)  comprises  an 
operational  amplifier  (IC3)  connected  as  a  pro- 
portional  controller. 

5.  Power  unit  according  to  claim  2,  characterized 
in  that  the  current  control  circuit  (6)  comprises  in 
each  case  one  transistor  (T1,  T2)  connected  be- 
tween  the  input  of the  regulators  (IC1,  IC2)  and  the 

zero  potential(0). 
6.  Power  unit  according  to  claim  5,  characterized 

in  that  in  the  case  of  light  loading  of  an  output 
voltage  (-UA)  only  a  transistor  (T3)  is  connected 
from  the  input  of the  associated  regulator  (7)  to  the 
zero  potential  (0). 

7.  Power  unit  according  to  claim  6,  characterized 
in  that  from  the  low-valued  resistor  (R1)  in  the 
branch  of  the  more  highly  loaded  output  voltage 
(+UA)  a  series  connection  of  a  resistor  (R13)  and  a 
Zener diode  (D5)  is  connected to the zero  potential. 

1.  Netzgerät  mit  zwei  Ausgangsspannungen 
entgegengesetzter  Polarität  und  mit einer  gemein- 
samen  Nullpotentialleitung,  welches  Netzgerät 
zum  Anlegen  einer  Eingangswechselspannung 
einen  Gleichrichter  (D1,  D2)  und  eine  lineare 
Reguliereinrichtung  (IC1,  IC2)  für  jede  Ausgangs- 
spannung  aufweist,  dadurch  gekennzeichnet,  daß 
eine  Stromausgleichschaltung  (4,  5,  6)  zwischen 
den  Gleichrichtern  (D1,  D2)  und  den  Regulierein- 
richtungen  (IC1,  IC2)  angeordnet  ist,  und  daß  die 
das  Nullpotential  (0)  führende  Leitung  mit  einer 
der  beiden  Leitungen  der  Eingangswechselspan- 
nung  (U-)  verbunden  ist. 

2.  Netzgerät  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daß  die  Stromausgleichsschaltung  eine 
Strommeßschaltung  (4),  welche  die  Ströme  (l1,l2) 
der  Ausgangsspannungen  (+U  index  A,-U  index 
A)  festlegen,  eine  Vergleicherschaltung  (5)  und 
eine  Stromsteuerschaltung  (5)  aufweist,  welche 
zwischen  die  Eingänge  der  Reguliereinrichtungen 
(IC1,  IC2)  und  die  Nullpotential  (0)  führende  Lei- 
tung  geschaltet  ist. 

3.  Netzgerät  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  daß  die  Strommeßschaltung  (4)  in  jedem 
Fall  einen  den  Gleichrichtern  (D1,  D2)  nachge- 
schalteten,  niedrigwertigen  Widerstand  (R1,  R2) 
mit  einer  damit  verbundenen  Brückenschaltung 
(R3  bis  R6)  aufweist. 

4.  Netzgerät  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  daß  die  Vergleichsschaltung  (5)  einen 
Operationsverstärker  (IC3)  aufweist,  welcher  als 
Proportionalregler  geschaltet  ist. 

5.  Netzgerät  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  daß  die  Stromsteuerschaltung  (6)  in 
jedem  Fall  einen  Transistor  (T1,  T2)  aufweist, 
welcher  zwischen  den  Eingang  der  Reguiierein- 
richtungen  (IC1,  lC2)  und  die  Nullpotential  (0) 
führende  Leitung  geschaltet  ist. 

6.  Netzgerät  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daß  im  Fall  einer  geringen  Belastung 
einer  Ausgangsspannung  (-U  index  A)  nur  ein 
Transistor  (T3)  von  dem  Eingang  der  zugeordne- 
ten  Reguliereinrichtung  (7)  zu  der  Nullpotential  (0) 
führenden  Leitung  geschaltet  ist. 

7.  Netzgerät  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  daß  von  dem  niedrigwertigen  Wider- 
stand  (R1)  in  dem  Zweig  der  viel  höher  belasteten 



Ausgangsspannung  (+U  index  a)  eine  Reihen- 
schaltung  aus  einem  Widerstand  (R13)  und  einer 
Zehnerdiode  (D5)  mit  der  Nullpotential  (0)  führen- 
den  Leitung  verbunden  ist. 

1.  Dispositif  d'alimentation  comportant  deux 
tensions  de  sortie  de  polarité  opposée  et  une 
ligne  commune  de  potentiel  zéro,  ce  dispositif 
d'alimentation  comprenant,  pour  le  raccordement 
à  une  tension  alternative  d'entrée,  un  redresseur 
(D1,  D2)  et  un  régulateur  linéaire  (IC1,  IC2)  pour 
chaque  tension  de  sortie,  caractérisé  en  ce  qu'un 
circuit  d'équilibrage  de  courant  (4,  5,  6)  est  dis- 
posé  entre  les  redresseurs  (D1,  D2)  et  les  régula- 
teurs  (IC1,  IC2)  et  en  ce  que  la  ligne  portant  le 
potentiel  zéro  (0)  est  connectée  à  l'une  des  deux 
lignes  de  la  tension  alternative  d'entrée  (U-). 

2.  Dispositif  d'alimentation  suivant  la  revendi- 
cation  1,  caractérisé  en  ce  que  le  circuit  d'équili- 
brage  de  courant  comprend  un  circuit  de  mesure 
de  courant  (4)  déterminant  les  courants  (J"  J2) 
des  tensions  de  sortie  (+UA,  -UA),  un  circuit 
suivant  de  comparaison  (5)  et  un  circuit  de  com- 
mande  de  courant  (5)  raccordé  à  ce  dernier  entre 
les  entrées  des  régulateurs  (IC1,  IC2)  et  le  poten- 
tiel  zéro  (0). 

3.  Dispositif  d'alimentation  suivant  la  revendi-. 
cation  2,  caractérisé  en  ce  que  le  circuit  de  mesure 
de  courant  (4)  comprend  dans  chaque  cas  une 
résistance  de  faible  valeur  (R1,  R2)  à  l'aval  des 
redresseurs  (D1,  D2),  avec  un  circuit  à  pont  (R3  à 
R6)  raccordé  à  ces  résistances. 

4.  Dispositif  d'alimentation  suivant  la  revendi- 
cation  2,  caractérisé  en  ce  que  le  circuit  de 
comparaison  (5)  comprend  un  amplificateur  opé- 
rationnel  (IC3)  raccordé  comme  un  dispositif  de 
commande  proportionnelle. 

5.  Dispositif  d'alimentation  suivant  la  revendi- 
cation  2,  caractérisé  en  ce  que  le  circuit  de 
commande  de  courant  (6)  comprend  dans  chaque 
cas  un  transistor  (T1,  T2)  raccordé  entre  l'entrée 
des  régulateurs  (IC1,  IC2)  et  le  potentiel  zéro  (0). 

6.  Dispositif  d'alimentation  suivant  la  revendi- 
cation  5,  caractérisé  en  ce  que,  dans  le  cas  d'une 
charge  légère  d'une  tension  de  sortie  (-UA),  seul 
un  transistor  (T3)  est  raccordé  entre  l'entrée  du 
régulateur  associé  (7)  et  le  potentiel  zéro  (0). 

7.  Dispositif  d'alimentation  suivant  la  revendi- 
cation  6,  caractérisé  en  ce  que,  à  partir  de  la 
résistance  de  faible  valeur  (R1)  dans  la  branche  de 
la  tension  de  sortie  la  plus  fortement  chargée 
(+UA),  un  ensemble  en  série  formé  d'une  résis- 
tance  (R13)  et  d'une  diode  Zener  (D5)  est  raccordé 
au  potentiel  zéro. 
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