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©  Circuit  for  fail  safe  control  of  a  system. 
(B7)  The  invention  relates  to  a  circuit  for  fail  safe  control  of  a 
system  comprising  a  command  switch,  closing  of  which 
activates  a  control  relay  so  that  through  the  switched  over 
contacts  of  said  control  relay  a  holding  path  for  said  control 
relay  is  closed.  The  circuit  furthermore  comprises  an  auxili- 
ary  relay  and  a  capacitor,  which  capacitor  after  closing  of  the 
command  switch  only  through  at  least  a  normally  closed 
contact  of  the  control  relay  can  be  charged  to  a  predeter- 
mined  voltage  before  the  control  relay  is  energized.  Said 
control  relay  is  energized  through  an  energizing  path 
containing  at  least  one  contact  of  the  auxiliary  relay  offering 
the  possibility  to  check  a  switching  device,  and  is  maintained 

_   in  the  energized  state  through  a  contact  of  the  control  relay  . 
^   The  capacitor  is  after  energizing  of  the  control  relay  con- "   nected  to  the  auxiliary  relay  through  at  least  one  of  the  now 
(A  switched  over  contacts  of  said  control  relay  and  forms  during 

a  predetermined  period  the  only  voltage  source  for  said 
auxiliary  relay,  energizing  said  auxiliary  relay. 
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  The  invention  relates  to  a  circuit  for  fail  safe  control  of  a 
system  comprising  a  command  switch,  closing  of  which 
activates  a  control  relay  so  that  through  the  switched  over 
contacts  of  said  control  relay  a  holding  path  for  said  control 
relay  is  closed.  The  circuit  furthermore  comprises  an  auxili- 
ary  relay  and  a  capacitor,  which  capacitor  after  closing  of  the 
command  switch  only  through  at  least  a  normally  closed 
contact  of  the  control  relay  can  be  charged  to  a  predeter- 
mined  voltage  before  the  control  relay  is  energized.  Said 
control  relay  is  energized  through  an  energizing  path 
containing  at  least  one  contact  of  the  auxiliary  relay  offering 
the  possibility  to  check  a  switching  device,  and  is  maintained 
in  the  energized  state  through  a  contact  of  the  control  relay . 
The  capacitor  is  after  energizing  of  the  control  relay  con- 
nected  to  the  auxiliary  relay  through  at  least  one  of  the  now 
switched  over  contacts  of  said  control  relay  and  forms  during 
a  predetermined  period  the  only  voltage  source  for  said 
auxiliary  relay,  energizing  said  auxiliary  relay. 



The  i nven t ion   r e l a t e s   to  a  c i r c u i t   for  f a i l   safe  c o n t r o l   of  a 

system  compris ing  a  command  swi tch ,   c los ing   of  which  a c t i v a t e s   a 
c o n t r o l   r e l ay   e s t a b l i s h i n g   thereby   a  holding  path  for  said  c o n t r o l  

r e l a y   through  the  switched  c o n t a c t s   of  the  con t ro l   r e l a y .  

If  c i r c u i t s   of  th i s   type  are  used  to  switch  on  a  system  o r  

pa r t s   t he reo f   a f t e r   c l o s ing   of  a  command  switch,   then  in  most  c a s e s  

i t   is  p r e f e r r e d   that   th i s   sw i t ch ing   on  can  only  be  r e a l i z e d   when  i t  

is  c e r t a i n   that   the  whole  c i r c u i t   and  the  t he re to   connected  p a r t s ,  

for  i n s t a n c e   p r o t e c t i o n   dev ices   of  the  system,  are  c o r r e c t l y   f u n c -  

t i o n i n g .   In  other   words,  a  f a i l   safe  con t ro l   on  the  c i r c u i t   and  on 

the  p r o t e c t i o n   devices   should  be  p o s s i b l e .  

In  known  c i r c u i t s   a d d i t i o n a l   r e l a i s   are  n e c e s s a r y  f o r   f a i l  

safe  c o n t r o l ,   however,  i t   is  thereby  not  pos s ib l e   to  c o n t r o l   i n  

turn  a l l   these  a d d i t i o n a l   r e l a i s   and  t h e r e f o r e   these  c i r c u i t s   a r e  

not  r e a l l y   f a i l   sa fe .   Fu r the rmore ,   t h e y   add  to  the  cos ts   of  t h e  

c i r c u i t s   and  because  of  the  expanding  wiring  the  whole  c i r c u i t   b e -  

comes  more  and  more  d i s o r d e r e d .  

Welding  of  a  swi tch ing   con tac t   of  one  of  the  components  

p re sen t   in  the  c i r c u i t   w i l l ,   dependent  on  the  na ture   of  the  c o n -  

t r o l l e d   system,  lead  to  a  more  or  l e s s   complicated  f a u l t   or  even  t o  

dangerous  s i t u a t i o n s .   One  may  th ink  for  i n s t ance   of  simple  b u r n e r  

c o n t r o l   c i r c u i t s ,   not  provided  with  a  cam  sha f t ,   in  which  it   i s  

e .g .   p o s s i b l e   that   a f t e r   a  purging  period  the  fuel   valve  is  k e p t  

open  if  for  one  reason  or  ano ther   a  switching  contac t   of  the  c o n -  

t r o l   r e l ay   is  welded,  in  which  case  an  explos ion  is  u n a v o i d a b l e .  

Also  in  p ro t ec t ed   systems  compris ing  a  cam  shaf t   one  of  t h e  

swi tch ing   con tac t s   can  become  welded  r e s u l t i n g   into  a  c o m p l i c a t e d  

f a u l t   or  even  an  e x p l o s i o n .  

The  a p p l i c a t i o n   area  of  the  c i r c u i t   is ,   however,  not  r e -  

s t r i c t e d   to  burner  c o n t r o l   i n s t a l l a t i o n s ,   in  which  the  f u e l  

v a l v e ( s )   only  can  be  a c tua t ed   in  a  safe  way. 

Besides  the  mere  f a i l   safe  a p p l i c a t i o n s ,   in  which  the  c o r r e c t  

p o s i t i o n s   of  the  re lay   c o n t a c t s   have  to  be  c o n t r o l l e d ,   the  i n v e n -  

t ion  can  also  be  appl ied   to  systems  in  which  a f t e r   i n i t i a t i n g   t h e  

system  and  even tua l ly   a f t e r   a  predetermined  period  a  d e t e c t a b l e  



event  should  take  p l ace .   One  may  th ink   of  v e n t i l a t o r s   o r  

p r e s s u r i z e d   a i r   g e n e r a t o r s   into  which  w i th in   a  p rede te rmined   p e r i o d  

a  p r e d e t e r m i n e d   a i r   p r e s s u r e   should  be  b u i l t   up.  One  may  f u r t h e r  

t h ink   of  f l u i d   pumps  in  systems  in to   which  wi th in   a  p r e d e t e r m i n e d  

per iod   a  flow  of  f l u i d   has  to  be  d e t e c t e d   in  a  secure  way  (e .g .   i n  

the  chemical   or  p e t r o c h e m i c a l   i n d u s t r y ) .   One  may  fu r the rmore   t h i n k  

of  e l e v a t o r   c o n t r o l   systems  into  which  welding  of  r e l ay   c o n t a c t s  

would  lead  to  a  very  u n p l e a s a n t   s i t u a t i o n   for  the  persons  in  t h e  

e l e v a t o r .  

An  ob jec t   is  now  to  e l i m i n a t e   the  abovementioned  d i s a d v a n t a g e s  

of  the  known  c i r c u i t s .   In  agreement  with  the  i n v e n t i o n   the  c i r c u i t  

of  the  abovement ioned  type  is  now  c h a r a c t e r i z e d   in  that   said  c i r -  

cu i t   f u r t h e r m o r e   comprises   an  a u x i l i a r y   r e l a y   and  a  c a p a c i t o r ,  

which  c a p a c i t o r   a f t e r   c los ing   of  the  command  switch  can  be  c h a r g e d  

only  through  at  l e a s t   one  normally  c losed   contac t   of  the  c o n t r o l  

r e l a y   to  a  p r ede t e rmined   c a p a c i t o r   v o l t a g e   before   the  c o n t r o l   r e -  

lay ,   a c t i v a t e d   through  an  e n e r g i z i n g   path  compris ing  at  l e a s t   one 

c o n t a c t   of  the  a u x i l i a r y   r e l ay   p r o v i d i n g   the  p o s s i b i l i t y   to  check  a  

swi t ch ing   means,  is  energ ized   and  is  held  in  the  energ ized   c o n -  

d i t i o n   through  a  con tac t   of  the   c o n t r o l   r e l a y ,   which  c a p a c i t o r  

a f t e r   e n e r g i z i n g   of  the  con t ro l   r e l ay   is  connected  to  the  a u x i l i a r y  

r e l a y   through  at  l e a s t   one  of  the  swi tched  con t ro l   r e l ay   c o n t a c t s  

and  forms  dur ing  a  p rede te rmined   per iod   the  only  vo l t age   source  f o r  

said  a u x i l i a r y   r e l a y ,   e n e r g i z i n g   t h i s   a u x i l i a r y   r e l a y .  

In  the  c i r c u i t   a c c o r d i n g . t o   the  i n v e n t i o n   the  a u x i l i a r y   r e l a y  

can  only  be  ene rg i zed   if  the  p recharged   c a p a c i t o r   becomes  c o n n e c t e d  

to  said  a u x i l i a r y   r e l a y .   Said  c a p a c i t o r ,   however,  can  only  become 

charged  a f t e r   c l o s i n g   of  the  command  switch  if  t h e  c o n t r o l   r e l a y  

c o n t a c t   is  in  the  normal  p o s i t i o n .   Fur thermore ,   ope ra t i on   of  t h e  

c o n t r o l   r e l a y   is  on ly   p o s s i b l e   if   the  con tac t   of  the  a u x i l i a r y   r e -  

lay ,   connected  in to   the  e n e r g i z i n g   path  of  the  con t ro l   r e l a y ,   i s  

i n i t i a l l y   in  the  normal  s t a t e .   If  these   s t a r t   cond i t i ons   are  n o t  

f u l f i l l e d ,   in  o ther   words  if  e .g.   one  of  said  con tac t s   is  welded  

in to   the  a c t i v a t e d   s t a t e ,   then  i t   is  imposs ib le   to  charge  t h e  

c a p a c i t o r   or  to  connect   the  charged  c a p a c i t o r   to  the  a u x i l i a r y   r e -  

l a y .   In  tha t   case  the  a u x i l i a r y   r e l a y   wi l l   not  become  o p e r a t e d  

thereby   i n h i b i t i n g   f u r t h e r   o p e r a t i o n   of  the  s y s t e m .  



Fur the r   d e t a i l s   of  the  i n v e n t i o n   wi l l   be  exp la ined   in  t h e  

fo l l owing   part   of  the  d e s c r i p t i o n   with  r e f e r e n c e   to  the  d r a w i n g s .  

The  f i g u r e s   1,  2,  and  3  i l l u s t r a t e   three  v a r i a n t s   of  the  c i r -  

cu i t   accord ing   to  the  i n v e n t i o n .  

Figure  4  i l l u s t r a t e s   an  embodiment  of  the  c i r c u i t   according  t o  

the  i n v e n t i o n   in  which  r e l a i s   of  the  s o - c a l l e d   forced  guidance  t y p e  

are  u s e d .  

Figure   5  i l l u s t r a t e s   ano ther   embodiment  of  the  c i r c u i t   a c -  

cord ing   to  the  i nven t ion   in  which  normal  r e l a i s   are  u s e d .  

Figures   6  and  7  i l l u s t r a t e   embodiments  of  the  c i r c u i t   a c c o r -  

ding  to  the  i nven t ion   in to   which  an  a i r   p re s su re   r e s p o n s i v e   s w i t c h  

is  u s e d .  

F igures   8,  9,  and  10  i l l u s t r a t e   a p p l i c a t i o n s   of  the  i n v e n t i o n  

in  burner  con t ro l   c i r c u i t s .  

The  power  supply  vo l t age   of  the  c i r c u i t   i l l u s t r a t e d   in  f ig .   1 ,  

in  many  cases  the  mains  v o l t a g e ,   is  suppl ied   to  the  t e r m i n a l s   1  and 

2  and  is  r e c t i f i e d   by  the  diode  Dl.  The  r e s u l t i n g   DC  v o l t a g e   i s  

used  to  supply  the  con t ro l   r e lay   AR  and  to  load  the  c a p a c i t o r   C1. 

The  diode  D2  br idges   the  second  ha l f   period  into  which  no  c u r r e n t  

flows  and  func t ions   f u r t he rmore ,   j u s t   as  the  diode  D3  which  is  c o n -  

nected  p a r a l l e l   to  the  a u x i l i a r y   r e l ay   HR,  to  e x t i n g u i s h   the  s e l f -  

i nduc t ance   vo l tage   appear ing  when  the  re lay   AR  r e s p e c t i v e l y   HR  i s  

d e - e n e r g i z e d .  

A  command  switch  RT  is  connected  between  the  t e r m i n a l s   3  and 

4.  Between  the  t e rmina l s   4  and  2  the  s t a r t   c o n d i t i o n   c i r c u i t   i s  

connected  comprising  a  s e r i e s   c i r c u i t   of  a  contac t   HR1  of  the  a u x i -  

l i a r y   re lay   HR  and  a  con tac t   AR3  of  the  con t ro l   r e l ay   AR,  and  f u r -  

thermore  the  a l ready  mentioned  r e c t i f y i n g   diode  Dl,  a  pa i r   o f  

cu r r en t   l i m i t i n g   r e s i s t o r s   Rl  and  R2  and  the  con t ro l   r e lay   AR  w i t h  

the  a l ready  mentioned  diode  D2  p a r a l l e l   t he r ewi th .   A  holding  p a t h  

for  the  re lay   AR  extends  from  the  t e rmina l   4  through  the  c o n t a c t  

AR1,  the  diode  D6  and  the  r e s i s t o r   R3.  The  j unc t ion   between  AR1  and 

D6  is  connected  to  the  normally  open  contac t   of  AR3.  The  a u x i l i a r y  

r e l ay   HR  is  through  the  diode  D4  connected  to  the  normally  open 

con tac t   of  AR1.  The  c a p a c i t o r   Cl  can  be  connected  through  the  c o n -  

t ac t   AR4  e i t h e r   to  the  j unc t ion   between  R1  and  R2  or  through  D5  t o  

the  a u x i l i a r y   relay  HR. 



As  appears   from  the  f i g u r e   the  e n e r g i z i n g   path  for  the  r e l a y  

AR  between  the  t e r m i n a l s   4  and  2  can  only  become  closed  if  both  t h e  

con t ac t   HR1  as  well   as  AR3  are  c l o s e d ,   in  o ther   words  if  both  r e -  

l a i s   AR  and  HR  are  not  ene rg ized   and  both  mentioned  con t ac t s   are  i n  

the  normal  p o s i t i o n .  

If  these   c o n d i t i o n s   are  f u l f i l l e d   then,   a f t e r   c los ing   of  t h e  

command  switch  RT  f i r s t   of  a l l   the  c a p a c i t o r   Cl  wi l l   become  cha rged  

through  Dl  and  Rl.  I n i t i a l l y   the  uncharged  c a p a c i t o r   wi l l   c a u s e  

such  a  low  v o l t a g e   over  R2  and  AR  tha t   ope ra t i on   of  AR  i s  

p r even t ed .   If  the  c a p a c i t o r   however  becomes  charged  to  a  s u f f i -  

c i e n t l y   high  v o l t a g e ,   then  AR  is  ope ra t ed   and  the  con tac t s   AR1,  AR3 

and  AR4  w i l l   swi tch  into  the  o the r   o p e r a t i n g   s t a t e .   A  r e l a t i v e l y  

small  c a p a c i t o r   C2  is  connected  p a r a l l e l   to  the  re lay   AR  to  p r e v e n t  
tha t   the  r e l ay   AR  as  a  r e s u l t   of  the  swi t ch ing   of  the  con tac t   AR3 

r e l e a s e s   immed ia t e ly .   The  con tac t   ARl  forms  the  holding  path  f o r  

m a i n t a i n i n g   the  r e l a y   AR  energ ized   through  D6  and  R4  as  long  as  t h e  

command  switch  RT  is  closed  and  i r r e s p e c t i v e   of  the  f u r t h e r   p o s i -  

t ion   of  the  c o n t a c t s   AR1  or  AR3.  Because  the  contac t   AR4  s w i t c h e s  

over  to  the  o ther   s t a t e   the  now  charged  c a p a c i t o r   Cl  is  through  D5 

connected  to  the  t e r m i n a l s   of  the  a u x i l i a r y   r e l ay   HR.  It  is  r e -  

marked  tha t   the  va lues   of  Rl,  R2  and  Cl  should  be  s e l ec t ed   such  

that   on  the  one  hand  the  c a p a c i t o r   C1  can  become  charged  b e f o r e  

e s p e c i a l l y   con t ac t   AR2  swi tches   over  and  on  the  o ther   hand  t h e  

c a p a c i t o r   Cl  has  to  be  charged  such  tha t   the  a u x i l i a r y   re lay   HR  can  

become  ene rg ized   during  a  s u f f i c i e n t l y   l a rge   period  during  the  d i s -  

charging  of  t h i s   c a p a c i t o r   Cl  to  b r i d g e ' t h e   swi tch ing   ope ra t ion   o f  

HR.  As  is  a l r eady   remarked  the  c a p a c i t o r   Cl  w i l l ,   a f t e r   s w i t c h i n g  

of  the  con tac t   AR4,  func t ion   as  v o l t a g e   source  for  the  a u x i l i a r y  

r e l ay   HR,  e n e r g i z i n g   said  r e l a y .   T h e r e f o r e ,   the  contac t   HR1  w i l l  

switch  to  the  o ther   p o s i t i o n   so  t h a t   through  the  a l ready  s w i t c h e d  

con tac t   AR3  and  through  HR1  and  D4  a  ho ld ing   path  for  the  a u x i l i a r y  

r e l ay   HR  is  formed,  with  the  r e s u l t   tha t   HR  main ta ins   e n e r g i z e d  

even  if  in  the  meantime-Cl  is  d i s c h a r g e d .  

For  charg ing   the  c a p a c i t o r   Cl  a f t e r   swi tch ing   of  the  command 

switch  RT  i t   is  t h e r e f o r e   neces sa ry   tha t   HR1,  AR3  and  AR4  are  i n  

the  normal  p o s i t i o n .   If  the  only  f u r t h e r   con tac t   AR1  is  not  in  t h e  

normal  p o s i t i o n ,   then  at  the  moment  the  command  switch  RT  s w i t c h e s  



a  d i r e c t   e n e r g i z i n g   path  for  AR  is  formed  through  D6  and  R3,  so 

tha t   C1  does  not  have  time  enough  to  become  charged.   In  tha t   c a s e  

the  a u x i l i a r y   re lay   HR  wi l l   not  become  energized  even  if  AR4 

swi tches   to  the  other   p o s i t i o n   and  the  output   U  of  the  c i r c u i t   w i l l  

not  become  connected  to  the  power  supply  t e rmina l   1 .  

The  r e s i s t o r   R3  is  p resen t   to  p reven t   a  rapid  charg ing   of  t h e  

c a p a c i t o r   Cl  and  t h e r e a f t e r   e n e r g i z i n g   of  AR  in  the  very  u n l i k e l y  

case  tha t   AR1  was  welded  and  R2  is  s h o r t - c i r c u i t e d .   The  r e s i s t a n c e  

of  R3  is  p r e f e r a b l y   equal  to  that   of  R1 +  R2. 

It  is  fu r the rmore   p o s s i b l e   to  s e l e c t   for  AR  a  r e l ay   which  

o p e r a t e s   e .g .   at  6  V  and  to  s e l e c t   for  HR  a  re lay   which  o p e r a t e s  

e .g .   at  12  V.  With  adapted  values   for  R1,  R2  and  C1  the  c a p a c i t o r  

C1  wi l l   in  the  normal  case  become  charged  to  at  l e a s t   12  V  b e f o r e  

AR  o p e r a t e s .   However,  in  case  R2  is  s h o r t - c i r c u i t e d   then  Cl  w i l l  

only  be  charged  to  6  V  and  HR  wi l l   not  become  o p e r a t e d .  

In  the  fo l lowing  f i gu re s   R3  is  e l imina ted   because  i t   i s  

presumed  tha t   r e s i s t o r s   are  used  which  are  r e s i s t e n t   to  s h o r t - c i r -  

c u i t i n g .  

The  power  supply  vo l tage   of  the  c i r c u i t   i l l u s t r a t e d   in  f ig .   2 ,  

in  many  cases  the  mains  vo l t age ,   is  again  suppl ied   to  the  t e r m i n a l s  

1  and  2  and  is  r e c t i f i e d   by  the  diode  D1.  The  r e s u l t i n g   DC  v o l t a g e  

is  used  to  supply  the  con t ro l   r e l ay   AR  and  to  charge  the  c a p a c i t o r  

Cl.  The  diode  D2  br idges  the  second  hal f   period  in to   which  no 

cu r r en t   flows  and  func t ions   f u r t h e r m o r e ,   jus t   as  the  diode  D3  which 

is  connected  p a r a l l e l   to  the  a u x i l i a r y   re lay   HR,  to  e x t i n g u i s h   t h e  

s e l f - i n d u c t a n c e   vol tage   appear ing  when  the  re lay   AR  r e s p e c t i v e l y   HR 

is  d e - e n e r g i z e d .  

A  command  switch  RT  is  connected  between  the  t e r m i n a l s   3  and 

4.  Between  the  t e rmina ls   4  and  2  the  s t a r t   cond i t ion   c i r c u i t   i s  

connected  compris ing  a  se r i es   c i r c u i t   of  the  con tac t s   S1  and  S2  o f  

the  swi tch ing   r e l a i s   S,  a  contac t   HR1  of  the  a u x i l i a r y   r e l ay   HR  and 

a  con tac t   AR3  of  the  con t ro l   r e l ay   AR,  and  fur thermore   the  r e c t i f y -  

ing  diode  D1,  a  pair  of  cur ren t   l i m i t i n g   r e s i s t o r s   R1  and  R2  and 

the  con t ro l   re lay   AR  with  the  diode  D2  p a r a l l e l   t h e r e w i t h .   Also  i n  

th i s   case  a  small  capac i to r   C2  is  connected  p a r a l l e l   to  the  c o n t r o l  

r e l a i s .  

A  s e r i e s   c i r c u i t   of  con tac t s   AR1  and  AR2  is  connected  p a r a l l e l  



to  c o n t a c t s   S2  and  S1,  whereby  the  j u n c t i o n   between  AR1  and  AR2  i s  

connec ted   on  the  one  hand  to  the  c o n t r o l   r e l a i s   AR  through  D6  and 

on  the  o ther   hand  to  the  make  con t ac t   t e r m i n a l   of  AR3.  The  make 

c o n t a c t   t e r m i n a l   of  S2  and  the  make  con t ac t   t e rmina l   of  HR1  a r e  

both  connected   to  r e l a i s   S.  The  a u x i l i a r y   r e l a y   HR  is  on  the  one 

hand  connected  to  t e r m i n a l   2  and  can  be  connected  through  t h e  

change  over  c o n t a c t   AR4  to  the  c a p a c i t o r   Cl  of  which  the  other   s i d e  

is  connected   to  t e r m i n a l   2 .  

As  appears   from  the  f i gu re   the  e n e r g i z i n g   path  for  the  r e l a y  

AR  between  the  t e r m i n a l s   4  and  2  can  only  become  closed  if  both  t h e  

c o n t a c t s   S1  and  S2,  the  con tac t   HR1  as  well  as  AR3  are  c losed ,   i n  

o ther   words  if   none  of  the  r e l a i s   AR,  HR  and  S  is  energized  and 

c o n t a c t s   t he r eo f   are  in  the  normal  p o s i t i o n .  

If  these   c o n d i t i o n s   are  f u l f i l l e d   then,   a f t e r   c los ing   of  t h e  

command  switch  RT,  f i r s t   of  a l l   the  c a p a c i t o r  C l   wi l l   become 

charged  through  Dl  and  Rl.  I n i t i a l l y   the  uncharged  . capac i to r   w i l l  

cause  such  a  low  v o l t a g e   over  R2  and  AR  that   ope ra t ion   of  AR  i s  

p r e v e n t e d .   If  the  c a p a c i t o r   however  becomes  charged  to  a  s u f f i -  

c i e n t l y   high  v o l t a g e ,   then  AR  is  opera ted   and  the  con tac t s   AR1, 

AR2,  AR3  and  AR4  w i l l   switch  into  the  o ther   p o s i t i o n .   The  c o n t a c t  

AR4  connects   the  now  charged  c a p a c i t o r   Cl  to  the  t e rmina l s   of  t h e  

a u x i l i a r y   r e l a y   HR.  Also  in  th is   case  the  va lues   of  Rl,  R2  and  C1 

should  be  s e l e c t e d   such  tha t   on  the  one  hand  the  c apac i t o r   Cl  c a n  

become  charged  be fo re   e s p e c i a l l y   con tac t   AR2  swi tches   over  and  on 

the  o the r   hand  the  c a p a c i t o r   Cl  has  to  be  charged  such  t h a t   t h e  

a u x i l i a r y   r e l a y   HR  can  become  energ ized   dur ing  a  s u f f i c i e n t l y   l a r g e  

per iod  during  the  d i s c h a r g i n g   of  t h i s   c a p a c i t o r   Cl  to  a c t i v a t e  

r e l a i s   S .  

By  connec t ing   Cl  p a r a l l e l   to  the  a u x i l i a r y   r e l ay   HR  th is   r e l a y  

wi l l   become  a c t i v a t e d .   By  swi tching  over  the  con tac t   HR1  the  r e l a y  

S  w i l l   become  a c t i v a t e d .   Thereby  the  c o n t a c t s   S1  and  S2  wil l   s w i t c h  

over,   so  tha t   on  the  one  hand  a  connec t ion   is  r e a l i z e d   between  t h e  

t e r m i n a l   1  and  the  output   U  through  AR1,  AR2  and  Sl,  and  on  t h e  

o ther   hand  a  ho ld ing   path  is  formed  for  the  swi tch ing   re lay  t h r o u g h  

S2. 

As  soon  as  the  c a p a c i t o r   vo l t age   is  decreased   to  a  p r e -  
de te rmined   minimum  l e v e l   the  r e l ay   HR  wi l l   become  d e - e n e r g i z e d ,  



which  has,  however,  t ak ing   in to   account  the  ho ld ing   paths  for  AR 

and  S,  no  f u r t h e r   i n f l u e n c e .  

If  onto  the  s w i t c h i n g   moment  of  RT  one  of  the  c o n t a c t s   AR1  o r  

AR2  would  be  in  the  made  p o s i t i o n ,   then  also  in  t h i s   embodiment  a 

d i r e c t   e n e r g i z i n g   path  for  AR  is  formed  and  the  c a p a c i t o r   C1  w i l l  

not  become  charged  so  tha t   HR  and  S  wi l l   not  become  a c t i v a t e d .  

It  is  remarked  tha t   S1  can  be  rep laced   by  any  s e c u r i t y   or  p r o -  

t e c t i o n   means  to  be  t e s t e d ,   for  i n s t a n c e   in  the  form  of  a  l i m i t  

s w i t c h .  

It  is  f u r t h e r m o r e   remarked  that   in  th i s   c i r c u i t   the  c o n t a c t  

AR2  can  be  e l i m i n a t e d   in  p r i n c i p l e ,   in  which  case  p r e f e r a b l y   t h e  

moving  contac t   element  of  S1  and  the  normally  open  con tac t   t e r m i n a l  

of  S1  should  be  come  exchanged.   The  complete  o p e r a t i o n   of  the  c i r -  

cu i t   is  in  p r i n c i p l e   the  same.  

Figure  3  i l l u s t r a t e s   a  th i rd   embodiment  of  the  c i r c u i t   a c -  

cording  to  the  i n v e n t i o n   of  which  a  la rge   part   is  i d e n t i c a l   to  t h e  

c i r c u i t   of  f i gu re   2.  The  d i f f e r e n c e s   can  be  t r aced   around  HR1  and 

Sl  and  the  p o s s i b l e   connec t ions   to  HR  through  the  c i r c u i t s   A  and  B. 

The  s t a r t   c o n d i t i o n   c i r c u i t   comprises  in  th i s   case  the  s e r i e s   c i r -  

cui t   of  HR1,  S2  and  AR3,  connected  to  the  r e c t i f y i n g   diode  Dl,  t h e  

cu r r en t   l i m i t i n g   r e s i s t o r s   R1  and  R2,  and  the  c o n t r o l   r e lay   AR  w i t h  

p a r a l l e l   t h e r e t o   again  the  diode  D2.  A  s e r i e s   c i r c u i t   of  c o n t a c t s  

AR1  and  AR2  is  connected  in  p a r a l l e l   to  HR1,  whereby  the  j u n c t i o n  

of  said  s e r i e s   c i r c u i t   is  on  the  one  hand  hand  through  D6  c o n n e c t e d  

to  AR  and  on  the  o ther   hand  connected  to  the  make  con tac t   t e r m i n a l  

of  AR3.  The  make  con t ac t   t e rmina l   of  S2  is  connected  to  the  o u t p u t  

U  and  can  become  connected  through  c i r c u i t   b  to  HR.  The  make  c o n -  

t ac t   t e rmina l   of  HR1  is  connected  to  the  swi tch ing   r e l ay   S  and  can 

become  connected  to  the  a u x i l i a r y   re lay   HR  through  c i r c u i t   b.  The 

diodes  D4  and  D5  are  again  used  for  p r even t ing   c u r r e n t s   in  f a l s e  

d i r e c t i o n s .   Again  a  small  c a p a c i t o r   C2  is  connected  p a r a l l e l   to  t h e  

re lay   AR. 

As  appears  from  the  f igure   the  ene rg i z ing   path  for  the  r e l a y  

AR  between  the  t e r m i n a l s   4  and  2  can  only  become  c losed  if  the  c o n -  

t ac t   HR1,  the  con tac t   S2  a s  w e l l   as  AR3  are  c losed ,   in  other  words 

in  case  none  of  t h e  r e l a i s   AR,  HR  and  S  is  energ ized   and  the  c o n -  

t a c t s   thereof   are  in  the  normal  p o s i t i o n .  



If  these   c o n d i t i o n s   are  f u l f i l l e d   then,   a f t e r   c l o s ing   of  t h e  

command  swi tch   RT  f i r s t   of  a l l   the  c a p a c i t o r   C1  w i l l   become  c h a r g e d  

through  D1  and  Rl.  I n i t i a l l y   the  unloaded  c a p a c i t o r   w i l l   cause  such  

a  low  v o l t a g e   over  R2  and  AR  that   o p e r a t i o n   of  AR  is  p reven ted .   I f  

the  c a p a c i t o r   however  becomes  charged  to  a  s u f f i c i e n t l y   h i g h  

v o l t a g e ,   then  AR  is  ope ra t ed   and  the  c o n t a c t s   AR1,  AR2,  AR3  and  AR4 

w i l l   swi tch  in to   the  o the r   p o s i t i o n .   The  con tac t   AR1  forms  the  h o l -  

ding  path  for  m a i n t a i n i n g   the  re lay   AR  energ ized   as  long  as  t h e  

command  switch  RT  is  c losed  and  i r r e s p e c t i v e   of  the  f u r t h e r   s t a t e  

of  the  c o n t a c t s   HR1  or  S2.  The  con tac t   AR4  connec tes   the  now 

charged  c a p a c i t o r   C1  to  the  t e rmina l s   of  the  a u x i l i a r y   r e l ay   HR.  I t  

is  again  remarked  t h a t   the  values  of  Rl,  R2  and  Cl  should  be  s e -  

l e c t e d   such  tha t   on  the  one  hand  the  c a p a c i t o r   Cl  can  become 

charged  be fo re   e s p e c i a l l y   contac t   AR2  swi tches   over  and  on  t h e  

o ther   hand  the  c a p a c i t o r   Cl  has  to  be  charged  such  tha t   the  a u x i l i -  

ary  r e l ay   HR  can  become  energ ized   for  a  p r ede t e rmined   period  d u r i n g  

the  d i s c h a r g i n g   of  t h i s   c a p a c i t o r   Cl.  As  r e s u l t   of  the  e n e r g i z i n g  

of  HR  the  sw i t ch ing   r e l a i s   S  wi l l   be  ene rg ized   through  con tac t   HR1 

and  the  now  c losed   c o n t a c t s   AR1  and  AR2,  so  tha t   S2  switches   o v e r .  

In  the  f i g u r e s   two  paths  a  and  b  are  denoted  which  in  t h i s  

case  can  be  used  to  ma in ta in   the  a u x i l i a r y   r e l a y   HR  in  t h e  

ene rg ized   c o n d i t i o n .   I f ,   for  i n s t a n c e ,   during  the  abovement ioned  

p rede t e rmined   time  per iod   in  which  the  r e l ay   HR  is  energ ized   a  c o n -  

nec t i on   is  r e a l i z e d   in  said  path  b,  then  the  r e l a y   HR  wi l l   be  m a i n -  

ta ined   in  the  e n e r g i z e d   cond i t ion   through  the  con t ac t   S2  and  t h e  

r e l ay   S  w i l l   be  m a i n t a i n e d   in  the  energ ized   c o n d i t i o n   through  t h e  

con tac t   HR1.  I f ,   on  the  o ther   hand,  during  said  p rede te rmined   t i m e  

per iod  a  connec t i on   is  r e a l i z e d   into  the  path  a,  then  both  r e l a i s  

HR  and  S  w i l l   be  m a i n t a i n e d   in  the  energized   c o n d i t i o n   through  c o n -  

t ac t   HR1.  Also  in  t h i s   case  i t   app l i es   that   i f  o n e   of  the  c o n t a c t s  

AR1  or  AR2  was  welded  or  o therwise   kept  in  the  made  p o s i t i o n ,   t h e n  

at  the  moment  RT  swi tches   a  d i r e c t   a c t i v a t i o n   path  for  AR  is  formed 

and  Cl  w i l l   not  become  c h a r g e d .  

The  power  supply  v o l t a g e   of  the  c i r c u i t   i l l u s t r a t e d   in  f ig .   4 ,  

in  many  cases  the  mains  v o l t a g e ,   is  again  supp l i ed   to  the  t e r m i n a l s  

1  and  2  and  is  r e c t i f i e d   by  the  diode  D1.·  The  r e s u l t i n g   DC  v o l t a g e  

is  used  to  supply  the  c o n t r o l   re lay   AR  and  to  charge  the  c a p a c i t o r  



Cl.  The  diode  D2  br idges   the  second  ha l f   period  into  which  no 

c u r r e n t   flows  and  f unc t i ons   f u r t h e r m o r e ,   jus t   as  the  diode  D3  which 

is  connected  p a r a l l e l   to  the  a u x i l i a r y   r e l ay   HR,  to  e x t i n g u i s h   t h e  

s e l f - i n d u c t a n c e   vo l t age   appear ing  when  the  r e l ay   AR  r e s p e c t i v e l y   HR 

is  d e - e n e r g i z e d .  

A  command  switch  RT  is  connected  between  the  t e rmina l s   3  and 

4.  Between  the  t e r m i n a l s   4  and  2  the  s t a r t   c o n d i t i o n   c i r c u i t   i s  

connected  compr is ing   a  s e r i e s   c i r c u i t   of  a  con tac t   HR1  of  the  a u x i -  

l i a r y   r e l ay   HR  and  a  contac t   Sl  of  the  swi tch ing   r e l ay   S,  and  f u r -  

thermore  the  a l r eady   mentioned  r e c t i f y i n g   diode  D1,  a  pa i r   o f  

cu r r en t   l i m i t i n g   r e s i s t o r s   R1  and  R2  and  the  con t ro l   r e l ay   AR  w i t h  

the  a l r eady   mentioned  diode  D2  p a r a l l e l   t h e r e w i t h .  

P a r a l l e l   to  the  s e r i e s   c i r c u i t   of  the  con tac t s   HR1  and  Sl  a 

con tac t   AR1  of  the  con t ro l   re lay   AR  is  c o n n e c t e d .  

There  is  a  connec t ion   between  on  the  one  hand  the  j unc t ion   b e -  

tween  con tac t   Sl  and  diode  Dl  and  on  the  other   hand  the  j u n c t i o n  

between  HR2  and  con tac t   S2.  The  con tac t   HR2  is  at  the  o ther   s i d e  

connected  to  the  swi tching  re lay   S  of  which  the  other   side  is  c o n -  

nected  to  t e rmina l   2.  The  contac t   S2  is  through  a  f u r t h e r   c o n t a c t  

S3  connected  to  r e l ay   S.  The  a u x i l i a r y   r e l ay   HR  is  connected  on  one 
side  to  the  t e rmina l   2  and  can  become  connected  with  the  other   s i d e  

through  the  switch  over  contact   HR2  to  the  c a p a c i t o r   Cl  of  which  

the  o ther   side  is  connected  to  t e rmina l   2.  In  the  n o t - e n e r g i z e d  

c o n d i t i o n   of  the  con t ro l   re lay   AR  the  con tac t   AR2  c loses   the  p a t h  

from  the  j u n c t i o n   between  the  r e s i s t o r s   Rl  and  R2  through  the  c a p a -  

c i t o r   C1  to  the  t e rmina l   2 .  

As  appears  from  the  f igure   the  e n e r g i z i n g   path  for  the  r e l a y  

AR  between  the  t e rmina l s   4  and  2  can  only  become  closed  if  both  t h e  

contac t   HR1  as  well  as  Sl  are  c losed ,   in  o ther   words  if  both  r e l a i s  

S and  HR  are  not  ene rg i zed  and   both  mentioned  con tac t s   are  in  t h e  

normal  p o s i t i o n .  

If  these  cond i t i ons   are  f u l f i l l e d   then,   a f t e r   c los ing   of  t h e  

command  switch  RT  f i r s t   of  al l   the  c a p a c i t o r   Cl  wi l l   become  cha rged  

through  D1  and  Rl.  I n i t i a l l y   the  unloaded  c a p a c i t o r   wi l l   cause  such  

a  low  vo l tage   over  R2  and  AR  that   o p e r a t i o n   of  AR  is  p revented .   I f  

the  c a p a c i t o r   however  becomes  charged  to  a  s u f f i c i e n t l y   high  v o l -  

tage,   then  AR  is  operated  and  the  c o n t a c t s   AR1  and  AR2  will   s w i t c h  



in to   the  o the r   p o s i t i o n .   The  con tac t   AR1  forms  the  holding  path  f o r  

m a i n t a i n i n g   the  r e l a y   AR  energ ized   as  long  as  the  command  switch  RT 

is  c losed   and  i r r e s p e c t i v e   of  the  f u r t h e r   p o s i t i o n   of  the  c o n t a c t s  

HR1  or  S1.  Because  the  contac t   AR2  swi tches   over  to  the  o ther   p o s i -  

t ion   the  now  charged  c a p a c i t o r   C1  is  connected  to  the  t e r m i n a l s   o f  

the  a u x i l i a r y   r e l a y   HR.  It  is  remarked  again  tha t   the  values   of  R l ,  

R2  and  Cl  should  be  s e l e c t e d   such  tha t   on  the  one  hand  the  c a p a c i -  

tor  C1  can  become  charge  before   e s p e c i a l l y   con tac t   AR2  s w i t c h e s  

over  and  on  the  o ther   hand  the  c a p a c i t o r   C1  has  to  be  charged  such  

tha t   the  a u x i l i a r y   r e l ay   HR  can  become  energ ized   for  a  p r e -  
de te rmined   per iod   during  the  d i s c h a r g i n g   of  t h i s   c a p a c i t o r   C l .  

As  is  a l r e a d y   remarked  the  c a p a c i t o r   C1  w i l l ,   a f t e r   s w i t c h i n g  

of  the  c o n t a c t   AR2,  func t ion   as  v o l t a g e   source  for  the  a u x i l i a r y  

r e l ay   HR,  e n e r g i z i n g   said  r e l a y .   As  r e s u l t   t he reo f   the  con tac t   HR1 

wi l l   open  which  has  however  no  i n f l u e n c e   anymore  because  c o n t a c t  

AR1  is  c losed   in  the  meantime  and  f u r t h e r m o r e   HR2  wi l l   become 

closed  e n e r g i z i n g   the  swi tch ing   r e l a y   S.  During  the  period  Cl  d i s -  

charg ing   through  the  re lay   HR,  in  o the r   words  during  the  p e r i o d  

in to   which  the  r e l a y   HR  is  ene rg i zed ,   the  r e l a y   S  should  become  a c -  

t i v a t e d   through  AR1  and  the  now  c losed  con t ac t   HR2.  If  the  r e l a y   S 

is  ene rg ized   then  through  AR1,  the  then  c losed  con tac t s   S2  and  S3  a 

hold ing   path  for  said  r e l ay   S  is  b u i l t   up,  so  tha t   S  wi l l   be  m a i n -  

t a ined   in  the  ene rg ized   cond i t ion   even  if   HR  becomes  d e - e n e r g i z e d .  

The  output   U  of  the  c i r c u i t ,   to  which  swi tch ing   means  of  the  c o n -  

t r o l   system  are  connected ,   is  now  through  S2,  AR1,  and  RT  c o n n e c t e d  

to  the  power  supply  t e rmina l   1 .  

I f ,   for  some  reason  the  r e l ay   S  is  not  energized  wi th in   t h e  

d i s c h a r g e   per iod   of  the  c a p a c i t o r   C  then  a f t e r   r e l e a s e   of  the  a u x i -  

l i a r y   r e l ay   HR  the  con t ro l   r e lay   AR  w i l l   be  main ta ined   e n e r g i z e d ,  

so  tha t   an  e l e c t r o n i c   lock  is  c r ea t ed   because  the  con t ro l   r e lay   AR 

is  s t i l l   a c t i v a t e d   and  t h e r e f o r e   the  c o n t a c t s   the reof   are  m a i n -  

t a ined   in  the  switched  over  p o s i t i o n   p r e v e n t i n g   a  r echarg ing   of  t h e  

c a p a c i t o r   Cl.  The  same  app l ies   to  the  embodiments  a l ready   d i s -  

c u s s e d .  

To  make  t h i s   c i r c u i t   a b s o l u t e l y   " f a i l   safe"  in  th is   embodiment 

r e l a i s   of  the  s o - c a l l e d   forced  guidance  type  should  be  used,  t h a t  

means  r e l a i s   of  which  a l l   con tac t s   are  s i m u l t a n e o u s l y   in  the  one  o r  



in  the  o ther   p o s i t i o n .   If  for  i n s t a n c e   for  some  reason  one  of  t h e  

con tac t s   would  become  welded  into  the  made  p o s i t i o n ,   then  in  t h i s  

type  of  r e l a i s   a l l   the  other   c o n t a c t s   are  main ta ined   in  the  made 

p o s i t i o n   even  i f   the  e n e r g i z i n g   c u r r e n t   through  the  r e l ay   co i l   i s  

switched  o f f .  

In  f i g u r e   4  a  f u r t h e r   v a r i a n t   is  i n d i c a t e d   compris ing   t h e  

switch  over  c o n t a c t   SI'  which  can  be  i n s t a l l e d   i n s t ead   of  S1,  and 

which  can  be  used  for  connec t ing   the  output   U'  i n s t ead   of  U.  I n  

that   case  one  of  the  con t ac t s   S2  or  S3  can  be  e l i m i n a t e d .  

It  is  remarked  tha t   any  s e c u r i t y   or  p r o t e c t i o n   device  to  be 

t e s t ed   can  be  inc luded   in to   the  s t a r t   c o n d i t i o n   c i r c u i t ,   e .g .   a 

l imi t   swi tch .   The  s e c u r i t y   or  p r o t e c t i o n   means  to  be  t e s t e d   can  be 

i n s e r t e d   e .g .   between  the  common  con tac t   t e rmina l   of  S1  (or  S l ' )  

and  D1. 

Figure  5  i l l u s t r a t e s   an  embodiment  into  which  a l l   r e l a i s   c o n -  

t a c t s   are  i nc luded   in to   e i t h e r   the  e n e r g i z i n g   p a t h  f o r   the  c o n t r o l  

re lay   AR  or  in to   the  charging  path  of  the  c a p a c i t o r   C l .  

Besides  the  command  switch  RT,  the  con t ac t s   AR1,  Sl,  S2  and 

AR4  are  inc luded   in to   the  e n e r g i z i n g   path  for  the  con t ro l   r e l ay   AR. 

The  diode  D1  is  used  again  for  r e c t i f y i n g   the  AC  vo l t age   and  t h e  

r e s i s t o r   R2  is  used  t oge the r   with  the  c a p a c i t o r   C2  for  d e t e r m i n i n g  

a  delay  per iod  before   the  re lay   AR  wi l l   become  ene rg ized .   The  d i o d e  

D2  has  jus t   as  the  diode  D3  the  same  f unc t i on   as  the  c o r r e s p o n d i n g  

diodes  D2,  D3  in  the  preceding  f i g u r e s .   After   c l o s i n g  t h e   command 

switch  RT  the  c a p a c i t o r   C1  wi l l   become  charged  through  c o n t a c t s  

AR2  and  AR3,  the  r e c t i f y i n g   diode  D4,  the  r e s i s t o r   Rl  and  the  c o n -  

tac t   AR1.  If  the  c a p a c i t o r   becomes  charged  to  a  s u f f i c i e n t l y   h i g h  

vol tage   to  ene rg i ze   the  re lay   AR,  then  the  con tac t s   AR1,  AR2  and 

AR3  wil l   switch  over  and  charging  of  the  c a p a c i t o r   Cl  is  ended.  The 

amount  of  charge  in to   C1  depends  t h e r e f o r   onto  the  values  of  R1, 

Cl,  R2  and  C2. 

The  holding  path  for  the  r e l a i s   AR  runs  through  AR2,  D1  and  R2 

and  as  long  as  the  command  switch  RT  is  closed  t h e r e f o r e   AR  wi l l   be 

mainta ined  in  the  energ ized   p o s i t i o n .  

Through  the  switched  over  contac t   AR1  the  c a p a c i t o r   C1  is  c o n -  

nected  as  vo l t age   source  to  the  a u x i l i a r y   re lay   HR,  which  wi l l   b e -  

come  energ ized   so  that   the  contact   HR1  switches   over.  T h e r e a f t e r  



the  sw i t ch ing   r e l a y   S  can  become  energ ized   through  the  con tac t s   HR1 

and  AR3  wi th in   the  per iod   into  which  the  c a p a c i t o r   C  d i s c h a r g e s  

th rough   the  a u x i l i a r y   r e l a y   HR.  If  the  swi t ch ing   r e l a y   S  becomes 

e n e r g i z e d   then  a  ho ld ing   path  is  formed  through  AR2,  AR4  and  S2. 

If  the  r e l a y   S  w i l l   not  become  ene rg ized   w i th in   said  p e r i o d  

then  HR  becomes  d e - e n e r g i z e d   and  the  con tac t   HRl  r e t u r n s   back  i n t o  

the  i l l u s t r a t e d   p o s i t i o n .   Because  s t i l l   AR  is  ene rg i zed   again  a  
locked  c o n d i t i o n   is  reached  in  which  the  c a p a c i t o r   C1  cannot  become 

r e c h a r g e d   because  of  the  switched  over  con tac t   AR1. 

Because  in  t h i s   embodiment  a l l   con t ac t s   of  the  a u x i l i a r y   r e l a y  

HR,  the  swi tch ing   r e l a y   S  and  the  con t ro l   r e l a y   AR  are  i n c l u d e d  

i n t o   e i t h e r   the  " s t a r t   cond i t i on"   c i r c u i t   for  the  c o n t r o l   re lay   o r  

in  the  charging  path  of  the  c a p a c i t o r   Cl,  i t   is  only  p o s s i b l e   t o  

connect   a  charged  c a p a c i t o r   Cl  to  the  a u x i l i a r y   r e l a y   in  case  a l l  

c o n t a c t s   are  in  the  normal  p o s i t i o n   before   c l o s i n g   the  command 

swi tch   RT.  There fo re   normal  r e l a i s   can  be  used  in  t h i s   embodiment.  

I t   is  also  p o s s i b l e   to  use  another   swi t ch ing   means  i n s t ead   o f  

the  swi t ch ing   r e l a y   S  t o g e t h e r   with  e .g.   a  s e c u r i t y   or  p r o t e c t i o n  

swi t ch ,   which  should  be  switched  over  wi th in   the  d i s c h a r g e   p e r i o d  

of  the  c a p a c i t o r   Cl  to  e s t a b l i s h   a  holding  path  for  said  s w i t c h i n g  

means  as  well  as  an  a c t i v a t i o n   path  for  at  l e a s t   par t   of  the  c o n -  

t r o l   system.  With  r e f e r e n c e   to  f i gu re s   6  and  7  a  number  of  p o s s i b i -  

l i t i e s   wi l l   be  d i s c u s s e d ,   whereas  t h e r e a f t e r   with  r e f e r e n c e   t o  

f i g u r e s   8,  9  and  10  p r a c t i c a l   a p p l i c a t i o n s   in  burner  c o n t r o l  

systems  wi l l   be  d i s c u s s e d .  

The  power  supply  v o l t a g e   of  the  c i r c u i t   i l l u s t r a t e d   in  f ig .   6,  

in  many  cases  the  mains  v o l t a g e   is  suppl ied   to  the  t e r m i n a l s   1  and 

.2  and  is  r e c t i f i e d   by  the  diode  Dl.  The  r e s u l t i n g   DC  vo l t age   i s  

used  to  supply  the  c o n t r o l   r e lay   AR  and  to  charge  the  c a p a c i t o r   C l .  

Also  in  th is   embodiment  the  diodes  D2  and  D3  are  connected  a c r o s s  

AR  and  HR  r e s p e c t i v e l y   to  br idge  the  second  ha l f   per iod  into  which 

no  c u r r e n t   flows  and  to  e x t i n g u i s h   the  s e l f - i n d u c t a n c e   v o l t a g e  

a p p e a r i n g   when  the  r e l a i s   AR  r e s p e c t i v e l y   HR  is  d e - e n e r g i z e d .  

The  s e r i e s   c i r c u i t   of  the  command  switch  RT,  a  con tac t   HR1  o f  

the  a u x i l i a r y   r e l a y   HR,  a  swi tching  con tac t   LD2  of  some  s w i t c h i n g  

means,  the  r e c t i f y i n g   diode  Dl,  a  pair   of  c u r r e n t   l i m i t i n g   r e s i s -  

to r s   R1  and  R2  and  the  con t ro l   re lay   AR  with  the  diode  D2  p a r a l l e l  



t h e r e t o   is  connected  between  the  t e r m i n a l s   1  and  2.  A  normal ly   open 

con tac t   AR1  of  the  c o n t r o l   r e l a y   AR  is  connected  p a r a l l e l   to  t h e  

s e r i e s   c i r c u i t  o f   the  c o n t a c t   HR1  and  said  con tac t   LD2  of  t h e  

swi tch ing   means .  

The  a u x i l i a r y   r e l ay   HR  is  with  the  one  side  connected  to  t e r -  

minal  2  and  can  be  connected  with  the  o ther   side  through  the  s w i t c h  

over  con tac t   AR2  to  the  c a p a c i t o r   C1  of  which  the  o ther   s ide  i s  

connected  to  t e rmina l   2.  In  the  not  energ ized   c o n d i t i o n   of  the  c o n -  

t r o l   r e l ay   AR  the  con tac t   AR2  forms  a  path  from  the  j u n c t i o n   b e -  

tween  the  r e s i s t o r s   R1  and  R2  through  the  c a p a c i t o r   C1  to  the  t e r -  

minal  2 .  

The  v o l t a g e ,   suppl ied   to  the  a u x i l i a r y   re lay   HR .is  r e c t i f i e d  

by  the  diode  D4.  The  supply  v o l t a g e   for  said  a u x i l i a r y   r e l ay   HR  can  

be  suppl ied   through  a  c i r c u i t   a,  through  which  c i r c u i t   a  c o n n e c t i o n  

is  r e a l i z e d   to  the  t e rmina l   1  in  case  the  command  switch  RT  i s  

closed  and  the  contac t   HR1  is  swi tched  over  into  the  o ther   p o s i -  

t i o n .  

Fur thermore ,   the  v o l t a g e   for  the  a u x i l i a r y   r e l ay   can  be 

suppl ied   through  c i r c u i t   b,  which  c i r c u i t   can  be  connected  w i t h  

t e rmina l   1  in  case  both  the  c o n t r o l   r e l ay   contac t   AR1  as  well  a s  

the  con tac t   LD2  of  the  swi tch ing   means  are  switched  over.   One  s i d e  

of  the  c i r c u i t   b  is  f u r the rmore   connected  to  the  output  U. 

The  diode  D5  is  i n s e r t e d   to  prevent   f a l se   charging  of  the  c a -  

p a c i t o r   through  one  of  the  c i r c u i t s   a  or  b.  If  th is   p o s s i b i l i t y   i s  

not  r ea l   then  D5  can  be  e l i m i n a t e d .  

The  c i r c u i t   i l l u s t r a t e d   in  f i g u r e   6  can  be  used  e .g.   for  c o n -  

t r o l l i n g   a  system  compris ing  a  v e n t i l a t o r   M  which  is  i n d i c a t e d   i n  

f igu re   6.  In  that   case  the  swi t ch ing   means  r e l a t e d   to  tha t   v e n t i l a -  

tor  is  e .g .   embodied  as  a  means  r e a c t i n g   onto  a i r   p r e s s u r e   or  a i r  

c u r r e n t ,   e .g.   a  switch  LD2  responding   to  a  p rede termined   minimum 

air   p r e s s u r e .  

As  appears  from  the  f i g u r e   the  ene rg iz ing   path  for  the  r e l a y  

AR  between  the  t e rmina l s   1  and  2  can  only  become  closed  if  both  t h e  

con tac t   HR1  as  well  as  LD2  are  c losed ,   i n  o t h e r   words  in  case  b o t h  

r e l a i s   AR  and  the  air   p r e s su re   switch  are  not  energized   and  b o t h  

mentioned  con tac t s   are  in  the  normal ly   closed  p o s i t i o n .  

If  these  cond i t i ons   are  f u f i l l e d   then,  a f t e r   c los ing   of  t h e  



command  swi tch   RT  f i r s t   of  a l l   the  c a p a c i t o r   Cl  wi l l   become  c h a r g e d  

through  Dl  and  R.  I n i t i a l l y   the  unloaded  c a p a c i t o r   wi l l   cause  such  

a  low  v o l t a g e   over  R2  and  AR  tha t   o p e r a t i o n   of  AR  is  p r even t ed .   I f  

the  c a p a c i t o r   however  becomes  charged  to  a  s u f f i c i e n t l y   high  v o l -  

tage ,   then  AR  is  opera ted   and  the  c o n t a c t s   AR1  and  AR2  w i l l   s w i t c h  

over  i n to   the  o ther   p o s i t i o n .   The  c o n t a c t   AR2  forms  the  h o l d i n g  

path  for   m a i n t a i n i n g   the  r e l a y   AR  ene rg ized   as  long  as  the  command 

swi tch   RT  is  c losed  and  i r r e s p e c t i v e   of  the  f u r t h e r   s t a t e   of  t h e  

c o n t a c t s   HR1  and  LD2.  Because  the  con tac t   AR4  switches  over  to  t h e  

o ther   p o s i t i o n   the  now  charged  c a p a c i t o r   Cl  is  connected  to  t h e  

t e r m i n a l s   of  the  a u x i l i a r y   r e l a y   HR.  It  is  remarked  again  tha t   t h e  

va lues   of  R1,  R2  and  Cl  should  be  s e l e c t e d   such  tha t   on  the  one 

hand  the  c a p a c i t o r   Cl  can  become  charged  before   e s p e c i a l l y   c o n t a c t  

AR2  sw i t ches   over  and  on  t h e  o t h e r   hand  the  c a p a c i t o r   Cl  has  to  be  

charged  such  tha t   the  a u x i l i a r y   r e l a y   HR  can  become  energ ized   for  a  

p r e d e t e r m i n e d   per iod   during  d i s c h a r g i n g   of  th i s   c a p a c i t o r   C l .  

As  is  a l r e a d y   remarked  the  c a p a c i t o r   Cl  w i l l ,   a f t e r   s w i t c h i n g  

of  the  c o n t a c t   AR2,  f u n c t i o n   as  v o l t a g e   source  for  the  a u x i l i a r y  

r e l a y   HR,  e n e r g i z i n g   said  r e l a y .   As  a  r e s u l t   t he reo f   the  c o n t a c t  

HR1  w i l l   c lose   a c t i v a t i n g   the  motor  M  of  the  v e n t i l a t o r   causing  a  

g r a d u a l l y   i n c r e a s e   in  a i r   p r e s s u r e .   Dependent  onto  the  s e l e c t i o n   o f  

c i r c u i t   a  or  c i r c u i t   b  there   are  now  s e v e r a l   p o s s i b i l i t i e s .   If  c i r -  

cu i t   b  is  s e l e c t e d   and  if  the  v e n t i l a t o r   motor  M  should  be  m a i n -  

t a i n e d   in  the  a c t i v a t e d   c o n d i t i o n   through  AR1  then  wi th in   t h e  

pe r iod   in to   which  the  c a p a c i t o r   Cl  d i s c h a r g e s   through  the  a u x i l i a r y  

r e l a y   HR,  tha t   means  wi th in   the  per iod   in to   which  th i s   a u x i l i a r y  

r e l a y   or  v e n t i l a t o r   r e l ay   HR  is  e n e r g i z e d ,   a  holding  path  should  be  

formed  in to   f i g u r e   6  for  said  v e n t i l a t o r   re lay   HR.  As  soon  as  a  

s u f f i c i e n t   a i r   p r e s su re   is  developed  the  switch  LD2  responding  t o  

said  a i r   p r e s s u r e ,   wi l l   switch  over  so  tha t   a  holding  path  for  t h e  

a u x i l i a r y   r e l a y   HR  is  formed  through  the  command  switch  RT,  the  now 

c losed  c o n t a c t   AR1  and  the  now  switched  over  contac t   LD2  as  well  a s  

through  c i r c u i t   b.  By  forming  of  t h i s   holding  path  the  a u x i l i a r y  

r e l a y   HR  is  ma in ta ined   ene rg ized   and  con tac t   HR1  is  main ta ined   i n  

the  swi tched  over  p o s i t i o n   and  f u r the rmore   the  v e n t i l a t o r   motor  i s  

m a i n t a i n e d   in  the  a c t i v a t e d   c o n d i t i o n .   In  the  above  d e s c r i p t i o n   i t  

is  assumed  tha t   c i r c u i t   b,  which  can  inc lude   f u r t h e r   con t ac t s   o r  



other   components,   forms  as  a  whole  a  c losed  p a t h .  

As  appears   from  f igure   6  the  one  side  of  c i r c u i t   b  is  f u r t h e r -  

more  connected  to  the  output  U  of  the  c i r c u i t .   At  the  moment  t h e  

holding  path  for  the  a u x i l i a r y   r e l a y   HR  is  formed  the  power  s u p p l y  

vo l t age   is  switched  through  from  the  t e rmina l   1  to  the  output   U, 

through  which  output   f u r t h e r   pa r t s   of  the  con t ro l   system  can  be 

e n e r g i z e d .  

In  case  the  a i r   p re s su re   does  not  reach  a  s u f f i c i e n t   l e v e l  

wi th in   the  d i s c h a r g i n g   per iod  the  a u x i l i a r y   re lay   HR  wi l l   become 

d e - e n e r g i z e d   and  the  v e n t i l a t o r   motor  M  wi l l   be  switched  o f f .   I n  

tha t   case  the  c i r c u i t   wi l l   become  e l e c t r i c a l l y   locked  because  t h e  

c o n t r o l   r e l a y   HR  ma in ta ins   energ ized   and  the  con tac t s   t h e r e o f   w i l l  

be  ma in ta ined   in  the  switched  over  p o s i t i o n   so  that   r e c h a r g i n g   o f  

the  c a p a c i t o r   Cl  is  i m p o s s i b l e .  

As  is  a l r eady   remarked  above  i t   is  also  poss ib l e   to  c r e a t e   a  

holding  path  for  the  a u x i l i a r y   r e l a y   through  c i r c u i t   a.  If  o n e -  

assumes  again  that   c i r c u i t   a,  compris ing  e v e n t u a l l y   f u r t h e r   c o n - .  

t a c t s   and  other   components,  is  in  i t s e l f   a  closed  path,   then  t h e  

holding  path  through  c i r c u i t   a  wi l l   be  a  fact   as  soon  as  HR1 

swi tches   over.  In  that   case  the  c a p a c i t o r   C1  is  only  needed  t o  

br idge  the  swi tch ing   ope ra t ion   of  the  con tac t   HR1  and  i t   is  not  n e -  

cessa ry   to  wait  for  the  a c t i v a t i o n   of  contact   LD2.  In  t h e  

i l l u s t r a t e d   example  of  the  v e n t i l a t o r   motor  th is   means  tha t   s a i d  

v e n t i l a t o r   motor  M  wil l   be  switched  on  and  mainta ined  in  tha t   p o s i -  

t ion  even  if  the  a i r   p re s su re   is  very  low,  however,  the  output   U 

wi l l   not  become  connected  to  t e rmina l   1  because  LD2  does  not  s w i t c h  

over,  so  that   f u r t h e r   par ts   of  the  system  to  which  said  v e n t i l a t o r  

be longs ,   wi l l   not  become  a c t i v a t e d .  

To  make  the  c i r c u i t   of  f igure   6  a b s o l u t e l y   " f a i l   safe"  i t   i s  

necessa ry   to  use  r e l a i s   of  the  s o - c a l l e d   "forced  guidance"  t y p e ,  

that   means  r e l a i s   of  which  the  c o n t a c t s   are  always  s i m u l t a n e o u s l y  

i n   the  one  or  in  the  other  p o s i t i o n .   If  e .g.   for  some  reason  one  o f  

the  con tac t s   would  be  welded  or  for  another   reason  main ta ined   i n  

the  made  p o s i t i o n ,   then  in  r e l a i s   of  th i s   type  a l l   the  other   c o n -  

t ac t s   wil l   be  mainta ined  in  that   p o s i t i o n ,   even  in  case  the  e n e r -  

g iz ing   cu r ren t   to  the  re lay   coi l   is  switched  o f f .  

Because  of  the  presence  of  the  con tac t s   HR1  and  LD2  in  t h e  



e n e r g i z i n g   path  of  the  con t ro l   r e l a y   AR  the  c o r r e c t   f u n c t i o n i n g   o f  

the  a u x i l i a r y   r e l a y   HR  and  of  the  a i r   p r e s s u r e   switch  LD2,  or  i n -  

s tead  t h e r e o f   the  pa r t   of  the  system  to  be  c o n t r o l l e d ,   is  checked  

each  time  before   the  c o n t r o l   r e l a y   AR  is  a c t i v a t e d .   The  c o n t a c t s  

HR1  and  LD2  in  th i s   s t a r t   c o n d i t i o n   c i r c u i t   w i l l   in  the  s i t u a t i o n  

into  which  said  c o n t a c t s   are  s tuck  in to   the  made  p o s i t i o n ,   p r e v e n t  
tha t   the  c o n t r o l   r e l a y   AR  becomes  e n e r g i z e d .   Furthermore  in  t h a t  

case  no  v o l t a g e   is  supp l i ed   to  f u r t h e r   p a r t s   of  the  system  t h r o u g h  

the  output   U. 

In  case  the  c o n t r o l   r e l ay   AR  does  not  f u n c t i o n   p roper ly ,   e . g .  
i f   the  c o n t a c t   AR1  is  welded,  then  a lso   the  o ther   contac t   AR2  w i l l  

be  ma in t a ined   in to   the  made  p o s i t i o n ,   p r e v e n t i n g   thereby  the  e n e r -  

g iz ing   of  the  a u x i l i a r y   r e l ay   HR.  In  t ha t   case  the  v e n t i l a t o r   m o t o r  

M  wi l l   not  s t a r t   and  t h e r e f o r e   the  a i r   p r e s s u r e   switch  LD2  is  m a i n -  

t a ined   in  the  i n a c t i v e   s t a t e   and  no  v o l t a g e   wi l l   be  suppl ied   t o  

f u r t h e r   pa r t s   of  the  s y s t e m  t h r o u g h   the  ou tput   U. 

If  the  use  of  r e l a i s   of  the  s o - c a l l e d   "forced  guidance"  t y p e  

is  o b j e c t i o n a b l e   e .g .   because  of  f i n a n c i a l   r easons ,   then  a n o t h e r  

embodiment  i l l u s t r a t e d   in  f i gu re   7  can  be  used.  In  th is   f i g u r e  t h e  

components  c o r r e s p o n d i n g   to  the  components  in  f igure   6  are  i n d i -  

cated  by  the  same  r e f e r e n c e   c h a r a c t e r s .   Also  in  f igure   7  we  f i n d  

t h e r e f o r e   the  c o n t r o l  r e l a y   AR,  the  a u x i l i a r y   r e l ay   HR,  the  moto r  

M,  a  number  of  r e s i s t o r s   R,  two  c a p a c i t o r s   C  and  a  number  of  d i o d e s  

D. 

The  s t a r t   c o n d i t i o n   c i r c u i t   compr is ing   the  contac t   HR1  of  t h e  

a u x i l i a r y   r e l a y   HR  and  the  a i r   p r e s s u r e   swi tch   LD2  is  now  e x t e n d e d  

with  the  con t ac t   AR3  of  the  c o n t r o l   r e l a y   AR.  If  a l l   said  c o n t a c t s  

are  in  the  normal  i n a c t i v e   p o s i t i o n   at  the  moment  the  command 

switch  RT  swi tches   over,   then  an  e n e r g i z i n g   path  for  the  c o n t r o l  

re lay   AR  is  set  up  through  said  c o n t a c t s ,   the  r e c t i f y i n g   diode  Dl 

and  the  r e s i s t o r s  R l   and  R2.  In  the  same  way  as  is  a l r e a d y  

desc r ibed   with  r e f e r e n c e   to  f i gu re   1  f i r s t   of  a l l   the  c apac i t o r   C1 

wi l l   become  charged  before   the  c o n t r o l   r e l a y   AR  wil l   be  e n e r g i z e d .  

To  prevent   t he - immedia te   r e l e a s e   of  the  r e l a y   AR,  caused  by  s w i t c h -  

ing  over  of  the  con t ac t   AR3  when  said  r e l a y   is  energ ized ,   a  r e l a -  

t i v e l y   small  c a p a c i t o r   C2  is  connected  p a r a l l e l   to  said  re lay   AR. 

Said  c a p a c i t o r   C2  only  br idges   the  shor t   per iod   into  which  the  c o n -  



t ac t   AR3  swi tches   over.   After   swi tch ing   of  the  con t ac t s   of  AR  a 

holding  path  for  the  c o n t r o l   r e l ay   AR  is  formed  through  AR1  and 

D6. 

Fur thermore ,   the  f u n c t i o n i n g   of  the  c i r c u i t   i l l u s t r a t e d   i n  

f i gu re   7  is  comple te ly   i d e n t i c a l   to  tha t   of  the  c i r c u i t   i l l u s t r a t e d  

in  f igure   6  and  t h e r e f o r e   a  d e t a i l e d   d i s c u s s i o n   of  the  g e n e r a l  

f u n c t i o n i n g   of  the  c i r c u i t   in  f i gu re   7  i s   s u p e r f l u o u s .  

The  diode  D6  which  is  i n s e r t e d   in to   the  holding  path  for  t h e  

con t ro l   re lay   AR  has  s t i l l   another   f u n c t i o n .   If  in  th i s   c i r c u i t   o f  

f i gu re   7  one  of  the  c o n t a c t s   AR1  or  AR3  for  one  reason  or  a n o t h e r  

becomes  stuck  in  the  made  p o s i t i o n ,   then  th i s   diode  D6  takes  c a r e  

tha t   d i r e c t l y   a f t e r   swi tch ing   of  the  command  switch  RT  a  h o l d i n g  

path  is  formed  for  the  con t ro l   r e l ay   AR.  In  case  AR1  is  s tuck,   t h e n  

th is   holding  path  is  b u i l t   up  through  AR1  and  D6.  In  case  AR3  i s  

s tuck  then  th is   holding  path  is  b u i l t   up  through  AR1,  LD2,  AR3  and 

D6.  If  one  of  these  two  con t ac t s   t h e r e f o r e   is  welded  or  stuck  f o r  

some  reason  then  the  con t ro l   r e l ay   AR  wi l l   be  a c t i v a t e d   i m m e d i a t e l y  

so  that   the  c a p a c i t o r   Cl  does  not  have  time  enough  to  charge  and 

t h e r e f o r   the  a u x i l i a r y   r e l ay   HR  does  not  become  a c t i v a t e d .   The  c i r -  

cui t   is  t h e r e f o r e   brought  d i r e c t l y   into  the  locked  s i t u a t i o n   w i t h -  

out  supplying  any  vo l t age   to  the  motor  M  or  through  the  output  U  t o  

f u r t h e r   par ts   of  the  system  to  be  p r o t e c t e d .   It  is  remarked  t h a t  

also  the  eventua l   welding  of  the  con tac t   AR2  forms  a  p r o t e c t i o n   i n  

i t s e l f .   In  that   case  the  c a p a c i t o r   Cl  cannot  be  charged  at  a l l .  

As  is  a l ready   remarked  above  t h e . c i r c u i t   according  to  the  i n -  

ven t ion   can  be  used  with  s p e c i a l   advantages   for  c o n t r o l l i n g   b u r n e r  

i n s t a l l a t i o n s .   Figure  8  i l l u s t r a t e s   an  a p p l i c a t i o n   of  th is   t y p e .  

The  power  supply  vo l t age   of  the  c i r c u i t   i l l u s t r a t e d   in  f ig .   8 

in  many  cases  the  mains  v o l t a g e ,   is  suppl ied   to  the  t e rmina ls   1  and 

2  is  r e c t i f i e d   by  the  diode  Dl.  The  r e s u l t i n g   DC  vo l tage   is  used  t o  

supply  the  con t ro l   re lay   AR  and  to  charge  the  c a p a c i t o r   C.  The  d i o -  

de  D2  bridges  the  second  half   period  into  which  no  current   f lows 

and  func t ions   fu r the rmore ,   jus t   as  the  diode  D3  which  is  connec ted  

p a r a l l e l   to  the  s a fe ty   period  de te rmin ing   r e l ay   VTR  to  e x t i n g u i s h  

the  s e l f - i n d u c t a n c e   vo l tage   appear ing  when  the  re lay   AR  r e s p e c t i v e -  

ly  HR  is  d e - e n e r g i z e d .  

A  flame  sensing  uni t   of  known  type  is  connected  to  the  t e r m i -  



nals   1  and  2.  Said  flame  sens ing  unit   comprises   a  con t ro l   s tage  ST, 

a  flame  r e l a y   VR  connec ted   to  said  c o n t r o l   s tage   and  a  f l a m e  

sens ing   device   VW  a lso   connected  through  the  t e r m i n a l s   8  and  9  t o  
said  c o n t r o l   s t a g e .   If  a  flame  is  p r e sen t   in  the  burner  then  s a i d  

flame  w i l l   be  sensed  by  VW  with  the  r e s u l t   tha t   the  flame  re lay   VR 

w i l l   be  a c t i v a t e d   by  the  c o n t r o l   s tage   ST.  If  no  flame  is  p r e s e n t  
then  VW  wi l l   not  g e n e r a t e   a  s i gna l   and  the  flame  r e l a y   wi l l   not  b e -  

come  a c t i v a t e d   through  the  c o n t r o l   s tage  ST. 

A  command  swi tch   RT  is  connected  between  the  t e r m i n a l s   3  and 

4.  Between  the  t e r m i n a l s   4  and  2  the  s t a r t   c o n d i t i o n   c i r c u i t   i s  

connected   compr is ing   a  s e r i e s   c i r c u i t   of  a  con t ac t   VTR1  of  t h e  

s a f e t y   per iod   d e t e r m i n i n g   r e l a y   VTR  and  a  con tac t   VR1  of  the  f l ame  

r e l a y   VR,  and  f u r t h e r m o r e   the  a l ready   mentioned  r e c t i f y i n g   d i o d e  

Dl,  a  pa i r   of  c u r r e n t   l i m i t i n g   r e s i s t o r s   R1  and  R2  and  the  c o n t r o l  

r e l a y   AR  with  the  a l r e a d y   mentioned  diode  D2  p a r a l l e l   t h e r e w i t h .  

A  con t ac t   AR1  of  the  c o n t r o l   r e l ay   AR  is  connected  p a r a l l e l   t o  

the  s e r i e s   c i r c u i t   of  the  c o n t a c t s   VTR1  and  VR1. 

The  j u n c t i o n   between  the  con tac t   VR1  and  the  diode  Dl  is  c o n -  

nec ted   to  one  s ide   of  the  con tac t   VTR2  as  well  as  to  the  s w i t c h  

over  con t ac t   VR2.  The  o ther   s ide  of  VTR2  is  through  t e rmina l   6  c o n -  

nec ted   to  the  fue l   va lve   MK  of  which  the  o ther   t e rmina l   is  c o n -  

nec ted   to  t e rmina l   5.  The  switch  over  con tac t   VR2  is  in  the  normal  

p o s i t i o n   i n s e r t e d   in to   the  ene rg i z ing   path  for   the  i g n i t i o n   u n i t  

OT,  which  path  runs  f u r t h e r m o r e   through  con t ac t   VTR3.  In  the  a c t i -  

vated  p o s i t i o n   the  swi tch   over  con tac t   VR2  f u n c t i o n s   to  m a i n t a i n  

the  fue l   valve  MK  a c t i v a t e d   a f t e r   the  s a f e ty   per iod  de te rmining   r e -  

lay  VTR  is  r e l e a s e d .  

One  side  of  t h i s   s a f e t y   period  de te rmin ing   r e l ay   is  c o n n e c t e d  

to  t e r m i n a l   5  and  the  o ther   s ide  is  through  the  switch  over  c o n t a c t  

HR2  connected  to  a  c a p a c i t o r   C  to  which  the  o ther   s ide  is  c o n n e c t e d  

to  t e r m i n a l   5.  In  the  d e - e n e r g i z e d   s t a t e   of  the  con t ro l   r e l a y   AR 

the  con t ac t   AR2  de t e rmines   a  connect ion   from  the  j u n c t i o n   be tween  

the  r e s i s t o r s   Rl  and  R2  through  the  c a p a c i t o r   C  to  the  t e rmina l   5 .  

As  appears   from  the  f i gu re   the  e n e r g i z i n g   path  for  the  r e l a y  

AR  between  the  t e r m i n a l s   4  and  5  can  only  become  c losed  if   both  t h e  

c o n t a c t   VTR1  as  well  as  VR1  are  c losed,   in  o the r   words  in  case  b o t h  

r e l a i s   VR  and  VTR  are  not  energ ized   and  both  mentioned  con tac t s   a r e  



in  the  normally  c losed  p o s i t i o n .  

If  these  c o n d i t i o n s   are  f u l f i l l e d   then,   a f t e r   c lo s ing   of  t h e  

t e r m o s t a t   switch  f u n c t i o n i n g   as  command  switch  RT  f i r s t   of  a l l   t h e  

c a p a c i t o r   C  wi l l   become  charged  through  Dl  and  Rl.  I n i t i a l l y   t h e  

uncharged  c a p a c i t o r   wi l l   cause  such  a  low  v o l t a g e   over  R2  and  AR 

tha t   o p e r a t i o n   of  AR  is  p r even ted .   If  the  c a p a c i t o r   however  becomes 

charged  to  a  s u f f i c i e n t l y   high  vo l t age ,   then  AR  is  opera ted   and  t h e  

c o n t a c t s   AR1  and  AR2  wi l l   switch  into  the  o ther   o p e r a t i n g   p o s i t i o n .  

The  contac t   AR1  forms  the  holding  path  for  m a i n t a i n i n g   the  re lay   AR 

energ ized   as  long  as  the  the rmos ta t   switch  R2  is  c losed  and  i r r e -  

s p e c t i v e   of  the  f u r t h e r   p o s i t i o n   of  the  c o n t a c t s   VTR1  or  VR1.  Be- 

cause  the  contac t   AR2  swi tches   over  to  the  o ther   p o s i t i o n   the  now 

charged  c a p a c i t o r   C  is  connected  to  the  s a f e t y   period  d e t e r m i n i n g  

r e l ay   VTR.  It  is  remarked  that   the  values   of  R1,  R2  and  Cl  shou ld  

be  s e l e c t e d  s u c h   tha t   on  the  one  hand  the  c a p a c i t o r   Cl  can  become 

charged  before  e s p e c i a l l y   con tac t   AR2  swi tches   over  and  on  t h e  

o ther   hand  the  c a p a c i t o r   C1  has  to  charge  such  that   the  s a f e t y  

per iod  de te rmining   r e l a y   VTR  can  become  ene rg ized   for  a  p r e -  
determined  period  during  the  d i s cha rg ing   of  t h i s   c a p a c i t o r   C l .  

As  is  a l ready   remarked  the  c a p a c i t o r   C  w i l l ,   a f t e r   s w i t c h i n g  

of  the  contac t   AR2,  f unc t i on   as  vo l tage   source  for  the  s a f e t y  

per iod  de te rmining   r e l ay   VTR,  ene rg iz ing   said  r e l a y .   There fore ,   t h e  

c o n t a c t s   VTR2  and  VTR3  wi l l   switch  to  the  o ther   p o s i t i o n ,   so  t h a t  

both  the  fuel   valve  MK  as  well  as  the  i g n i t i o n   uni t   OT  wi l l   be 

ene rg i zed .   During  the  period  into  which  the  c a p a c i t o r   C  d i s c h a r g e s  

through  re lay   VTR,  tha t   means  wi thin   the  per iod   the  r e l ay   VTR  i s  

ene rg i zed ,   the  i g n i t i o n   OT  gets  the  chance  to  i g n i t e   a  flame  i n t o  

the  burner .   The  presence   of  a  flame  wi l l   be  d e t e c t e d   by  the  f l ame  

sens ing  device  VW  a c t i v a t i n g   the  re lay   VR.  The  r e s u l t   the reof   i s  

tha t   the  con tac t   VR2  switches   over  r e l e a s i n g   on  the  one  hand  t h e  

i g n i t i o n   unit   OT  and  c los ing   on  the  other   hand  a  holding  path  f o r  

the  fuel   valve  MK.  In  case  the  flame  is  not  i g n i t e d   within  t h e  

s a f e t y   time  period  then  toge the r   with  the  r e l e a s e   of  the  s a f e t y  

time  period  de te rmining   re lay   VTR  both  the  i g n i t i o n   uni t   OT  as  w e l l  

as  the  fuel  valve  MK  wi l l   brought  back  to  the  n o n - a c t i v e   s t a t e .   In  

that   case  the  c i r c u i t   becomes  e l e c t r o n i c a l l y   locked  because  t h e  

c o n t r o l   re lay  AR  is  mainta ined   energized  and  the  con t ac t s   t h e r e o f  



are  in  the  switched  over  p o s i t i o n   p r e v e n t i n g   r e c h a r g i n g   of  t h e  

c a p a c i t o r   C. 

To  make  t h i s   c i r c u i t   a b s o l u t e l y   " f a i l   safe"  in  th i s   embodiment 

of  the  system  r e l a i s   of  the  s o - c a l l e d   " forced  guidance"  type  shou ld  

be  used,   in  o ther   words  r e l a i s   of  which  a l l   c o n t a c t s   have  to  be  s i -  

m u l t a n e o u s l y   e i t h e r   in  the  one  or  in  the  o ther   p o s i t i o n .   If  e . g .  
for  one  reason   or  another   one  of  the  c o n t a c t s   is  welded  in  the  made 

p o s i t i o n ,   then  in  such  a  r e l a y   a l so   a l l   the  o ther   c o n t a c t s   a r e  

m a i n t a i n e d   in  the  c o r r e s p o n d i n g   p o s i t i o n ,   even  if   the  e n e r g i z i n g  

c u r r e n t   through  the  r e l ay   c o i l   is  switched  o f f .  

Because  of  the  presence   of  the  c o n t a c t s   VTRl  and  VR1  in  t h e  

e n e r g i z i n g   path  for  the  c o n t r o l   r e l a y   AR  the  c o r r e c t   f u n c t i o n i n g   o f  

the  s a f e t y   per iod  de t e rmin ing   r e l a y   VTR  and  the  flame  r e l a y   VR  i s  

checked  each  time  before   the  c o n t r o l   r e l ay   AR  is  e n e r g i z e d .   The 

c o n t a c t s   VTR1  and  VR1  in  the  s t a r t   c o n d i t i o n   c i r c u i t   w i l l   in  t h e  

s i t u a t i o n   in  which  the  r e s p e c t i v e   c o n t a c t s   are  ma in t a ined   in  t h e  

made  p o s i t i o n ,   p revent   e n e r g i z i n g   o f  t h e   c o n t r o l   r e l a y   AR.  The 

e n e r g i z i n g   path  for  the  fue l   valve  w i l l   not  become  c losed  b e c a u s e  

on  the  one  hand  the  s t a r t   c o n d i t i o n   c i r c u i t   through  VTR1  and  VR  i s  

not  c losed   and  because  on  the  o ther   hand  the  con t ac t   AR1  wi l l   n o t  

switch  o v e r .  

In  case  the  con t ro l   r e l a y   AR  does  not  f u n c t i o n   c o r r e c t l y ,   e . g .  
if  the  con t ac t   ARl  is  welded  in  the  made  p o s i t i o n ,   then  also  t h e  

o ther   c o n t a c t   AR2  wi l l   be  ma in ta ined   in  th i s   p o s i t i o n   p r e v e n t i n g  

thereby   the  e n e r g i z i n g   of  the  s a f e t y   period  de t e rmin ing   r e l ay   VTR. 

Also  e n e r g i z i n g   of  the  fuel   valve  w i l l   b e  p r e v e n t e d   in  th i s   s i t u a -  

t ion  because  the  con tac t   VTR2  wi l l   not  switch  over  in  th i s   s i t u a -  

t i o n .  

If  the  a p p l i c a t i o n   of  r e l a i s   of  the  " forced  guidance"  type  i s  

o b j e c t i o n a b l e   e .g.   because  of  f i n a n c i a l   r ea sons ,   then  another   embo- 

diment  i l l u s t r a t e d   in  f i g u r e   9  can  be  used.  In  th i s   f i gu re   the  com- 

ponents   co r r e spond ing   with  the  components  in  f i g u r e   8  are  i n d i c a t e d  

with  the  same  r e f e r e n c e   symbols.   Also  in  th i s   f i gu re   we  find  t h e r e -  

fore  the  c o n t r o l   c i r c u i t   ST,  the  flame  r e l ay   VR,  the  flame  s e n s i n g  

device  VW,  a  con t ro l   r e l a y   AR,  a  s a f e t y   period  de te rmin ing   r e l a y  

VTR,  a  t h e r m o s t a t   switch  RT,  a  fuel   valve  MK  and  an  i g n i t i o n   u n i t  

OT,  and  f u r the rmore   a  number  of  r e s i s t o r s   R  and  a  number  of  d i o d e s  



D.  It  is  remarked  that   the  number  of  con tac t s   for  each  r e l a y   m i g h t  

be  d i f f e r e n t   in  the  va r ious   f i g u r e s .  

In  the  embodiment  of  f i g u r e   9  the  con t ro l   s tage  ST,  the  f l ame  

re lay   VR  and  the  flame  sens ing  device  VW  are  powered  in  the  same 

way  as  in  f igure   8  and  also  the  f u n c t i o n i n g   the reof   is  i d e n t i c a l .  

Also  in  th i s   case  the  e n e r g i z i n g   path  for  the  c o n t r o l   r e l ay   AR 

comprises   bes ides   the  t h e r m o s t a t   con tac t   RT  in  th is   case  also  c o n -  

t a c t s   of  the  flame  r e l ay   VR  and  the  s a fe ty   period  d e t e r m i n i n g   r e l a y  

VTR,  in  th i s   case  the  c o n t a c t s   VTR1,  VTR2  and  VR.  The  diode  D1 

r e c t i f i e s   the  AC  vo l t age   and  the  r e s i s t o r   R2  de te rmines   t o g e t h e r  

with  the  c a p a c i t o r   C2  a  delay  per iod  before  the  r e l ay   AR  wi l l   b e -  

come  ene rg i zed .   The  diode  D2  has  jus t   as  the  diode  D3  the  same 

f u n c t i o n   as  the  co r r e spond ing   diodes  D2  and  D3  in  f i g u r e   8.  A f t e r  

c lo s ing   the  t he rmos ta t   switch  RT  the  c a p a c i t o r   C1  wi l l   be  c h a r g e d  

through  con t ac t s   AR2  and  AR3,  the  r e c t i f y i n g   diode  D4,  the  r e s i s t o r  

R1  and  the  con tac t   AR1.  S imu l t aneous ly   the  second  c a p a c i t o r   C2  c o n -  

nected  in  p a r a l l e l   to  the  r e l a y   co i l   AR,  wil l   be  charged  t h r o u g h  

RT,  VTR1,  VTR2,  VR,  Dl  and  R2.  As  soon  as  the  vo l t age   ac ross   t h e  

c a p a c i t o r   C2  is  s u f f i c i e n t   to  ene rg ize   the  re lay   AR  the  c o n t a c t s  

AR1,  AR2  and  AR3  wi l l   switch  over  f i n i s h i n g   thereby  the  charg ing   o f  

c a p a c i t o r   C1.  The  charge  s to red   in  C1  is  t h e r e f o r e   dependent   o n t o  

the  values   of  Rl,  Cl,  R2  and  C2  as  well  as  the  coi l   r e s i s t a n c e   o f  

the  r e l ay   AR. 

The  holding  path  for  the  r e l a y   AR  extends  through  AR2,  D1  and 

R2  and  t h e r e f o r e   AR  is  ma in t a ined   energized  as  long  as  the  t h e r m o -  

s t a t   con tac t   RT  is  c l o s e d .  

Through  the  switched  over  con tac t   AR1  the  c a p a c i t o r   Cl  is  c o n -  

nected  as  vo l tage   source  to  the  s a fe ty   period  de te rmin ing   r e l a y  

VTR1,  ene rg i z ing   said  r e l a y ,   so  tha t   the  con tac t s   VTR1  and  VTR2 

wil l   switch  over.  As  a  r e s u l t   t h e r eo f   the  fuel  valve  MK  is  e n e r -  

gized  through  con tac t s   VTR1  and  AR3  and  the  i g n i t i o n   un i t   OT  i s  

energ ized   through  con t ac t s   AR2,  VR  and  VTR2.  If  a  flame  is  i g n i t e d  

wi th in   the  s a fe ty   per iod,   then  the  flame  re lay   wil l   respond  t h e r e -  

to,  so  that   VR  switches  over  and  the  i g n i t i o n   unit   is  switched  o f f .  

The  fuel  valve  MK  is  s t i l l   energ ized   through  AR2  and  VR,  even  i f  

the  s a fe ty   period  de te rmin ing   r e l ay   VTR  r e l e a s e s .  

If  wi thin   the  sa fe ty   per iod  no  flame  is  i gn i t ed   then  the  r e l a y  



VTR  r e l e a s e s   b r i n g i n g   back  the  con t ac t s   VTR1,  VTR2  in  t h e  

i l l u s t r a t e d   p o s i t i o n .   Because  AR  is  s t i l l   energ ized   again   a  l o c k e d  

s i t u a t i o n   is  r eached :   because  of  the  switched  over  c o n t a c t   AR1  r e -  

charg ing   of  the  c a p a c i t o r   C1  is  imposs ib le   and  because  of  t h e  

switched  over  c o n t a c t s   AR2  and  AR3  r e a c t i v a t i o n   of  the  fuel   v a l v e  

MK  and  the  i g n i t i o n   un i t   OT  is  i m p o s s i b l e .  

Because  in  t h i s   embodiment  a l l   con t ac t s   of  the  s a f e t y   p e r i o d  

d e t e r m i n i n g   r e l ay   VTR  and  of  the  flame  r e l ay   VR  are  connected  i n t o  

the  " s t a r t   c o n d i t i o n "   c i r c u i t   e n e r g i z i n g   of  the  r e l a y   AR  is  o n l y  

p o s s i b l e  a f t e r   c l o s i n g   of  the  t h e r m o s t a t   con tac t   RT  in  case  none  o f  

the  c o n t a c t s   VTR1,  VTR2  or  VR  is  welded  or  for  some  reason  m a i n -  

t a ined   in  the  made  p o s i t i o n .   In  th i s   embodiment  normal  r e l a i s   c an  

be  u s e d .  

It  is  remarked  t ha t   means  for  de te rmin ing   a  purging  period  can  

e v e n t u a l l y   take  over  the  f u n c t i o n   of  the  c a p a c i t o r   C2. 

Figure  10  i l l u s t r a t e s   a  t h i r d   embodiment  of  the  c i r c u i t   a c -  

cording  to  the  i n v e n t i o n ,   s p e c i a l l y   designed  for  c o n t r o l l i n g   a  b u r -  

ner  i n s t a l l a t i o n .   Also  t h i s   embodiment  comprises  components  of  t h e  

same  type  as  the  components  in  the  a l r eady   d i s cus sed   embodiments 

and  these  components  are  a lso   i n d i c a t e d   by  co r r e spond ing   r e f e r e n c e  

symbo l s .  

The  s t a r t   c o n d i t i o n   c i r c u i t   is  formed  by  the  s e r i e s   c o n n e c t i o n  

of  the  c o n t a c t s   VTRl,  VR  and  VTR2  and  AR3.  Also  in  t h i s   case  a l l  

c o n t a c t s   of  the  s a f e t y   per iod   de te rmin ing   re lay   VTR  and  of  t h e  

flame  r e l ay   VR  are  t h e r e f o r e   connected  into  the  s t a r t   c o n d i t i o n  

c i r c u i t .   If  a l l   said  c o n t a c t s   are  in  the  normal  p o s i t i o n   at  the  mo- 

ment  the  t h e r m o s t a t   c o n t a c t   RT  c l o s e s ,   then  an  e n e r g i z i n g   path  f o r  

the  c o n t r o l   r e l a y   AR  is  formed  through  said  c o n t a c t s ,   and  f u r t h e r -  

more  through  the  r e c t i f y i n g   diode  Dl  and  the  r e s i s t o r s   R1  and  R2. 

In  a  co r r e spond ing   way  as  is  de sc r ibed   in  r e l a t i o n   to  f igure   9 . t h e  

c a p a c i t o r   Cl  w i l l   be  charged  before   the  con t ro l   r e l ay   AR  is  e n e r -  

g ized .   The  c a p a c i t o r   C2  has  in  th i s   case  a  r e l a t i v e l y   small  v a l u e  

and  f u n c t i o n s   only  for  b r i d g i n g   the  short   period  in to   which  t h e  

con t ac t   AR3  swi tches   o v e r .  

After   swi tch ing   of  the  con t ac t s   of  the  con t ro l   r e l ay   AR  t h e  

holding  path  for  AR  is  c losed   through  AR1  and  D4.  Through  AR4  t h e  

charged  c a p a c i t o r   Cl  is  connected  as  the  vo l t age   source  to  t h e  



s a f e t y   period  d e t e r m i n i n g   r e l ay   VTR,  e n e r g i z i n g   said  r e l ay   r e s u l t -  

ing  into  switch  over  of  the  con tac t s   t h e r e o f .   The  fuel   valve  MK  i s  

a c t i v a t e d   through  AR1,  AR3  and  VTR2  and  the  i g n i t i o n   un i t   OT  is  a c -  

t i v a t e d   through  AR1,  AR2,  VR  and  VTR1.  If  a  flame  is  i g n i t e d   t h e n  

the  flame  sensing  device   VW  wi l l   respond  t h e r e t o   by  e n e r g i z i n g   t h e  

flame  re lay   VR  with  the  r e s u l t   that   a  holding  path  for  the  f u e l  

valve  is  c losed  through  AR1,  AR2  and  VR.  Because  VR  swi tches   o v e r  

fu r the rmore   the  i g n i t i o n   uni t   OT  wi l l   be  switched  o f f .   The  c o n t r o l  

r e l ay   AR  is  ma in t a ined   energ ized   r e s u l t i n g   in to   a  locked  s i t u a t i o n .  

In  the  c i r c u i t   of  f i gu re   10  the  diode  D4  is  connected  to  t h e  

c o n t a c t s   AR2  and  AR3.  If  in  th is   c i r c u i t   one  of  the  c o n t a c t s   AR1 ,  

AR2  or  AR3  becomes  for  one  reason  or  another   welded  or  is  m a i n -  

t a ined   in  the  made  p o s i t i o n ,   then  the  f unc t i on   of  t h i s   diode  D4  i s  

to  take  care  tha t   a f t e r   c lo s ing   of  the  t h e r m o s t a t   con t ac t   RT  imme- 

d i a t e l y   a  holding  path  is  formed  for  the  c o n t r o l   r e l a y   AR.  In  c a s e  
AR1  is  welded  then  said  holding  path  runs  through  AR1  and  D4.  I f  

AR2  is  welded  then  said  holding  path  runs  through  VTR1,  VR,  AR2  and 

D4.  In  case  AR3  is  welded  said  holding  path  runs  through  VTR1,  VR, 

VTR2,  AR3  and  D4.  The  advantage  t he reo f   is  tha t   in  a l l   these  s i t u a -  

t ions   the  r e l ay   AR  becomes  immediately  ene rg ized   l eav ing   no  t i m e  

for  the  c a p a c i t o r   Cl  to  charge  so  tha t   the  s a f e t y   per iod  d e t e r -  

mining  re lay   VTR  w i l l   not  become  ene rg ized .   The  c i r c u i t   is  t h e r e -  

fore  d i r e c t l y   brought   into  a  locked  s i t u a t i o n   wi thout   a c t i v a t i n g  

the  fuel  valve  or  the  i g n i t i o n   un i t .   It  is  remarked  that   an  

even tua l   welding  of  AR4  forms  a  p r o t e c t i o n   in  i t s e l f .   I n  t h a t   c a s e  

the  c a p a c i t o r   C1  wi l l   not  c h a r g e .  

Although  the  i n v e n t i o n   is  d i scussed   above  with  r e f e r e n c e   to  a 
number  of  embodiments  i t   wi l l   be  c lear   that   s e v e r a l   a d a p t a t i o n s   and 

m o d i f i c a t i o n s   are  wi th in   reach  of  the  exper t   in  t h i s   f i e l d   and  a l l  

these  adapt ions   and  m o d i f i c a t i o n s   are  cons ide red   to  f a l l   wi th in   t h e  

scope  of  the  i n v e n t i o n .  



1.  C i r c u i t   for  f a i l   safe  con t ro l   of  a  system  compris ing  a  com- 

mand  swi tch ,   c l o s i n g   of  which  a c t i v a t e s   a  c o n t r o l   r e l ay   so  t h a t  

through  the  swi tched  over  c o n t a c t s   of  said  c o n t r o l   r e l ay   a  h o l d i n g  

path  for  said  c o n t r o l   r e l a y   is  c losed ,   c h a r a c t e r i z e d   in  that   t h e  

c i r c u i t   f u r t h e r m o r e   comprises   an  a u x i l i a r y   r e l a y   and  a  c a p a c i t o r ,  

which  c a p a c i t o r   a f t e r   c l o s i n g   of  the  command  switch  only  through  a t  

l e a s t   a  normal ly   c losed   con tac t   of  the  c o n t r o l   r e l a y   can  be  c h a r g e d  

to  a  p r ede t e rmined   v o l t a g e   before   the  c o n t r o l   r e l a y   is  e n e r g i z e d ,  

which  c o n t r o l   r e l a y   is  energ ized   through  an  e n e r g i z i n g   path  c o n -  

t a i n i n g   at  l e a s t   one  c o n t a c t   of  the  a u x i l i a r y   r e l a y   o f f e r i n g   t h e  

p o s s i b i l i t y   to  check  a  swi tch ing   device ,   and  is  ma in ta ined   in  t h e  

e n e r g i z e d   s t a t e   through  a  con tac t   of  the  c o n t r o l   r e l a y ,   which  c a p a -  
c i t o r   a f t e r   e n e r g i z i n g   of  the  con t ro l   r e l a y   is  connected  to  t h e  

a u x i l i a r y   r e l a y   through  at  l e a s t   one  of  the  now  switched  over  c o n -  

t a c t s   of  said  c o n t r o l   r e l a y   and  forms  during  a  p rede te rmined   p e r i o d  

the  only  v o l t a g e   source   for  said  a u x i l i a r y   r e l a y ,   ene rg i z ing   s a i d  

a u x i l i a r y   r e l a y .  

2.  C i r c u i t   a cco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   a  h o l -  

ding  path  for  the  a u x i l i a r y   re lay   to  the  power  supply  source  i s  

c losed   through  the  swi tched  over  con t ac t s   of  the  con t ro l   re lay   and 

of  the  a u x i l i a r y   r e l a y .  

3.  C i r c u i t   a cco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  that   t h e  

c i r c u i t   f u r t h e r m o r e   comprises   a  swi tching  means  a c t i v a t e d   through  a  

c o n t a c t   of  the  a u x i l i a r y   r e l a y .  

4.  C i r c u i t   a c c o r d i n g   to  claim  3,  c h a r a c t e r i z e d   in  that   t h e  

sw i t ch ing   means  c o o p e r a t e s   with  one  or  more  c o n t a c t s   which,  if  t h e y  

are  switched  over  w i t h i n   said  p rede te rmined   pe r iod ,   c lose  a  h o l d i n g  

path  for  said  swi t ch ing   means .  

5.  C i r c u i t   a cco rd ing   to  claim  3,  c h a r a c t e r i z e d   in  that   t h e  

swi t ch ing   means  c o o p e r a t e s   with  at  l e a s t   one  c o n t a c t ,   which  can  b e -  

come  c losed  under  the  i n f l u e n c e   of  said  swi tch ing   means  within  t h e  

p r e d e t e r m i n e d   per iod   causing  thereby  a  holding  path  for  the  a u x i l i -  

ary  r e l a y   through  said  con tac t   of  said  swi tch ing   means .  

6.  C i r c u i t   a cco rd ing   to  claim  3,  c h a r a c t e r i z e d   in  that   s a i d  

c o n t a c t   of  the  a u x i l i a r y   r e l ay   is  connected  into  the  holding  p a t h  
of  the  swi tch ing   m e a n s .  



7.  C i r c u i t   accord ing   to  one  of  the  claims  3-6,  c h a r a c t e r i z e d  

Ln  that   the  s w i t c h i n g   means  is  embodied  as  a  swi tch ing   r e l a y .  

8.  C i r c u i t   accord ing   to  one  of  the  p reced ing   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   i n i t i a l l y   the  c a p a c i t o r   is  through  t h e  

r e spec t i ve   c o n t a c t   of  the  con t ro l   r e l a y   connected  p a r a l l e l   to  s a i d  

control   r e l a y ,   whereby  the  e n e r g i z i n g   path  of  said  c o n t r o l   r e l a y  

p r e f e r a b l y   c o n t a i n s   a  cu r ren t   l i m i t i n g   element  to  l i m i t   t h e  

t r a n s i e n t   e f f e c t   of  the  c a p a c i t o r .  

9.  C i r c u i t   accord ing   to  one  of  the  preceding   c l a i m s ,  
c h a r a c t e r i z e d   in  tha t   the  c a p a c i t o r   is  charged  through  a  f i r s t  

cur ren t   l i m i t i n g   element  and  through  the  r e l a t e d   con tac t   of  t h e  

con t ro l   r e l a y ,   whereby  a  second  c a p a c i t o r   is  connected  p a r a l l e l   t o  

the  c o n t r o l   r e l a y ,   which  second  c a p a c i t o r   is  charged  through  a  

second  c u r r e n t   l i m i t i n g   element  in  the  ene rg i z ing   path  of  said  c o n -  

t r o l   r e l a y ,   whereby  the  r e s i s t a n c e   and  c a p a c i t a n c e   va lues   are  s e -  

l ec ted   such  t ha t   the  p rede te rmined   vo l t age   onto  the  f i r s t   c a p a c i t o r  

is  reached  at  the  moment  the  vo l t age   onto  the  second  c a p a c i t o r   i s  

s u f f i c i e n t   to  e n e r g i z e   the  con t ro l   r e l a y .  

10.  C i r c u i t   accord ing   to  one  of  the  preceding  claims  3 - 9 ,  

c h a r a c t e r i z e d   in  tha t   in  case  r e l a i s   of  the  not  forced  g u i d a n c e  

types  are  used  a l l   c o n t a c t s   of  the  a u x i l i a r y   re lay   and  of  t h e  

switching  means  are  connected  into  the  ene rg i z ing   path  of  the  c o n -  

t r o l   r e l a y .  

11.  C i r c u i t   accord ing   to  claim  9  or  10,  c h a r a c t e r i z e d   in  t h a t  

a l l   c o n t a c t s   of  the  con t ro l   r e lay   are  con ta ined   in  the  c h a r g i n g  

path  of  the  f i r s t   c a p a c i t o r .  

12.  C i r c u i t   according   to  one  of  the  preceding  c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   one  contac t   of  the  con t ro l   r e l ay   is  c o n n e c t e d  

in  the  e n e r g i z i n g   path  of  said  con t ro l   r e l ay   and  at  l e a s t   one  o f  

the  c o n t a c t s   of  the  con t ro l   r e lay   is  connected  into  the  h o l d i n g  

path  of  said  c o n t r o l   r e l a y ,   whereby  at  l e a s t   a  conduct ing  diode  i s  

connected  on  the  one  hand  to  said  con t ro l   r e l ay   and  on  the  o t h e r  

hand  to  said  c o n t r o l   r e l ay   con tac t s   such  tha t   in  case  one  of  t h e s e  

con tac t s   is  not  in  the  normal  p o s i t i o n   at  the  moment  the  command 

switch  c l o s e s ,   immediate ly   an  ene rg i z ing   path  for  the  con t ro l   r e l a y  

is  formed  p r e v e n t i n g   charging  of  the  c a p a c i t o r .  



13.  C i r c u i t   accord ing   to  one  of  the  preceding  c la ims  3 - 1 2 ,  

c h a r a c t e r i z e d   in  tha t   the  swi tch ing   means  comprises  a  t h r e s h o l d  

value   d e t e r m i n i n g   uni t   enab l ing   the  swi t ch ing   over  of  the  c o n t a c t s  

of  the  s w i t c h i n g   means  in  case  a  p r ede t e rmined   parameter   of  t h e  

system  has  reached   a  p r ede t e rmined   v a l u e .  

14.  C i r c u i t   accord ing   to  one  of  the  p reced ing   c la ims ,   d e s t i n e d  

for  c o n t r o l l i n g   a  burner   i n s t a l l a t i o n ,   whereby  the  command  s w i t c h  

is  embodied  as  t h e r m o s t a t   swi tch ,   c l o s i n g   of  which  a c t i v a t e s   a  

c o n t r o l   r e l a y   or  a  cam  s h a f t ,   so  tha t   through  the  swi tched  o v e r  

c o n t a c t s   of  said  c o n t r o l   r e l ay   r e s p e c t i v e l y   said  cam  sha f t   an  

e n e r g i z i n g   path  for  a  fuel   valve  is  c losed ,   which  b u r n e r  

i n s t a l l a t i o n   f u r t h e r m o r e   comprises   a  flame  r e l ay   which  can  be 

a c t i v a t e d   by  means  of  a  flame  sens ing  device  and  is  m a i n t a i n e d   i n  

the  a c t i v a t e d   s t a t e   as  long  as  a  flame  is  p resen t   in  the  b u r n e r  

i n s t a l l a t i o n ,   and  means  for  d e t e r m i n i n g   a  s a f e ty   per iod   w i t h i n  

which  a  flame  has  to  be  i g n i t e d ,   c h a r a c t e r i z e d   in  tha t   the  s a f e t y  

per iod   is  de te rmined   by  a  c a p a c i t o r   which  during  said  p e r i o d  

e n e r g i z e s   the  a u x i l i a r y   r e l a y   embodied  as  a  s a f e t y   p e r i o d  

d e t e r m i n i n g   r e l a y ,   whereby  the  swi tch ing   means  is  embodied  as  a  

flame  r e l a y   through  c o n t a c t s   of  which  the  main  fuel  va lve   can  be  

a c t i v a t e d   a f t e r   a  flame  is  sensed,   whereby  f u r t h e r m o r e   t h e  

e n e r g i z i n g   path  for  the  c o n t r o l   r e l ay   and/or   the  cam  sha f t   can  o n l y  

be  c losed   through  the  t h e r m o s t a t   switch  in  case  at  l e a s t   both  t h e  

c o n t a c t s   of  the  flame  r e l ay   as  well  as  the  con t ac t s   of  the  s a f e t y  

per iod   d e t e r m i n i n g   r e l ay   are  in  the  normal  s t a t e .  

15.  C i r c u i t   accord ing   to  claim  14  compris ing  e l e c t r i c a l l y  

o p e r a b l e   means  for  i g n i t i n g   a  f lame,  c h a r a c t e r i z e d   in  tha t   c o n t a c t s  

of  both  the  flame  r e l a y   as  well  as  the  s a f e t y   per iod  d e t e r m i n i n g  

r e l a y   are  connected   into  the  e n e r g i z i n g   path  for  said  f l ame  

i g n i t i n g   m e a n s .  
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