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@  Device  for  predetermining  the  arcing  time  in  a  direct  current,  low-medium  voltage  vacuum  switch. 
  In  order  to  increase  the  electrical  life  of  a  direct  current, 
low-medium  voltage  vacuum  switch,  a  device  is  proposed 
for  predetermining  the  arcing  time  during  switch  opening. 
The  device  consists  of  an  optical  sensor,  in  particular  of 
optical  fibre  type,  able  to  determine  the  instant  of  contact 
separation,  and  to  provide  by  way  of  a  delay  circuit  the 
enabling  command  for  discharging  a  capacitor  bank  which 
causes  the  current  to  pass  through  zero. 



This  i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   vacuum  swi tches   of  the  t y p e  

e s p e c i a l l y   for  d i r e c t   c u r r e n t ,   low-medium  v o l t a g e   c i r c u i t s ,   and 

s p e c i f i c a l l y   r e l a t e s   to  a  device  for  p r e d e t e r m i n i n g   the  arcing  t i m e  

dur ing  the  opening  of -such   s w i t c h e s .  

During  the  opening  of  an  e l e c t r i c a l   swi tch ,   an  arc  is  known  to  form 

between  the  c o n t a c t s   in  the  opening  s t a g e ,   and  l a s t s   from  the  i n s t a n t  

of  e f f e c t i v e   c o n t a c t   s e p a r a t i o n   to  the  i n s t a n t   the  cu r r en t   p a s s e s  

through  zero.  If  d i r e c t   cu r r en t   is  concerned ,   as  in  the  case  c o n s i d e r e d  

h e r e i n ,   in  which  in  c o n t r a s t   to  a l t e r n a t i n g   c u r r e n t   there   are  no 

p e r i o d i c   passages   through  zero,   a  short   c u r r e n t   pulse  must  be  c r e a t e d  

across   the  switch  pole  ends  which  is  of  equal  magni tude  but  of  o p p o s i t e  

sign  to  the  load  c u r r e n t   pass ing   through  the  swi t ch .   For  th is   p u r p o s e  

i t   is  known  to  use  an  a u x i l i a r y   c i r c u i t   connected   in  p a r a l l e l   w i t h  

the  switch  pole  ends,   t h i s   c i r c u i t   c o n t a i n i n g   in  s e r i e s   a  c a p a c i t o r  

bank  and  a  means  for  p rov id ing   the  enab l ing   command  for  d i s c h a r g i n g  

the  c a p a c i t o r s   at  the  r equ i r ed   i n s t a n t ,   which  means  can  be  an  i g n i t r o n .  

In  t h i s   case,   the  a rc ing   time  co inc ides   p r a c t i c a l l y   with  the  t i m e ,  

of  the  order  of  m i l l i s e c o n d s ,   between  the  i n s t a n t   of  e f f e c t i v e   s w i t c h  

con t ac t   s e p a r a t i o n   and  the  i n s t a n t   in  which  the  i g n i t r o n   is  t r i g g e r e d ,  

the  time  between  the  t r i g g e r i n g   of  the  i g n i t r o n   and  the  d i scharge   o f  

the  c a p a c i t o r   bank  being  n e g l i g i b l e .  

The  switch  c o n t a c t s   are  opened  by  p rov id ing   an  e l e c t r o m e c h a n i c a l  

t r i p p i n g   device  connected   to  the  mobile  swi tch   c o n t a c t   and  c o m p r i s i n g  

an  opening  c o i l ,   the  armature   of  which  is  connec ted   to  said  mob i l e  

con tac t   by  way  of  a  l ever   system.  From  the  i n s t a n t   in  which  c u r r e n t  

is  fed  to  th i s   opening  coi l   to  the  i n s t a n t   in  which  the  mobile  c o n t a c t  



e f f e c t i v e l y   s e p a r a t e s   from  the  f ixed  switch  c o n t a c t ,   a  c e r t a i n   t ime  

e l a p s e s   which  in  p r a c t i c e   cannot  be  p r ede t e rmined   a c c u r a t e l y   b e c a u s e  

of  the  t o l e r a n c e s   and  play  in  the  mechanica l   part   which  causes  t h e  

opening .   The  con tac t   opening  time  is  t h e r e f o r e   v a r i a b l e   and  c a n n o t  

be  e x a c t l y   c o n t r o l l e d   during  the  e l e c t r i c a l   l i f e   of  the  s w i t c h .  

In  known  s w i t c h e s ,   the  i g n i t r o n   is  t r i g g e r e d   in  order  to  d i s c h a r g e  

the  c a p a c i t o r   bank  and  cause  the  cu r r en t   through  the  switch  to  p a s s  

through  zero  by  means  of  a  timer  ac t ing   s i m u l t a n e o u s l y   with  t h e  

c u r r e n t   feed  to  the  opening  c o i l ,   to  thus  ob ta in   a  p rede te rmined   t i m e  

between  the  i n s t a n t   in  which  cu r r en t   is  fed  to  said  coi l   and  t h e  

i n s t a n t   in  which  the  load  cu r r en t   through  the  switch  passes  t h r o u g h  

zero ,   and  thus  the  a rc ing   time  is  not  c o n s t a n t   but  depends  on  t h e  

v a r i a b l e   con tac t   opening  t i m e .  

According  to  the  known  a r t ,   i t   is  t h e r e f o r e   imposs ib l e   to  c o n t r o l  

and  a c c u r a t e l y   guaran tee   the  a rc ing   t i m e .  

It  is  a lso  a  known  fact   that   the  e l e c t r i c a l   l i f e   of  a  switch  i s  

c l o s e l y   r e l a t e d   to  the  a rc ing   time.  The  longer   the  arc ing  t i m e ,  

the  s h o r t e r   the  e l e c t r i c a l   l i f e   of  the  s w i t c h .  

It  is  t h e r e f o r e   ex t remely   impor tan t   to  be  able  to  con t ro l   the  a r c i n g  

time  and  p r ede t e rmine   i t   with  maximum  p r e c i s i o n .  

An  ob j ec t   of  the  p re sen t   i n v e n t i o n   is  t h e r e f o r e   to  provide  a  d e v i c e  

for  p r e d e t e r m i n i n g   the  a rc ing   time  for  a p p l i c a t i o n   to  a  d i r e c t  

c u r r e n t ,   low-medium  vo l t age   vacuum  swi tch ,   which  makes  it   p o s s i b l e  

to  c o n t r o l   t h i s   a rc ing   time  with  maximum  p r e c i s i o n ,   thus  i n c r e a s i n g  

the  e l e c t r i c a l   l i f e   of  the  s w i t c h .  

A  f u r t h e r   ob jec t   of  the  i n v e n t i o n   is  to  c r e a t e   a  device  of  t h i s  

kind  which  can  be  e a s i l y   f i t t e d ,   even  to  l ive   pa r t s   of  the  s w i t c h ,  



while  e n s u r i n g   e x c e l l e n t   i n s u l a t i o n .  

These  o b j e c t s   are  a t t a i n e d   by  making  the  c o n t r o l   of  the  a rc ing   t i m e  

independen t   of  the  v a r i a b l e   and  not  e x a c t l y   p r e d e t e r m i n a b l e   c o n t a c t  

opening  t ime,  by  d e t e r m i n i n g   the  p r e c i s e   i n s t a n t   of  s e p a r a t i o n   o f  

the  switch  c o n t a c t s   and  e m i t t i n g   from  t h i s   i n s t a n t   the  e n a b l i n g  

command  for  d i s c h a r g i n g   the  c a p a c i t o r   bank  which  causes  the  c u r r e n t  

to  pass  through  z e r o .  

The  i n v e n t i o n   t h e r e f o r e   proposes   a  dev ice   for  p r e d e t e r m i n i n g   t h e  

a rc ing   time  in  a  d i r e c t   c u r r e n t ,   low-medium  v o l t a g e   vacuum  s w i t c h  

provided   with  an  e l e c t r o m e c h a n i c a l   t r i p p i n g   device   for  i t s   c l o s u r e  

and  opening  and  with  an  a u x i l i a r y   c i r c u i t   connec ted   ac ross   the  ends  

of  the  switch  pole  and  c o m p r i s i n g ,   in  s e r i e s ,   a  c a p a c i t o r   bank  and 

an  a c t u a t a b l e   e n a b l i n g   means  for  the  d i s c h a r g e   of  t h i s   c a p a c i t o r   b a n k ,  

the  device   being  c h a r a c t e r i s e d   by  compr i s i ng   an  o p t i c a l   sensor   a s s o c i -  

ated  with  the  mobile  c o n t a c t   rod  e x t e r n a l   to  the  evacua ted   s w i t c h  

bulb  and  a r r anged   to  emit ,   at  the  i n s t a n t   of  s e p a r a t i o n   of  the  s w i t c h  

c o n t a c t s ,   a  s i g n a l   to  a  delay  c i r c u i t   which  a f t e r   a  p r e d e t e r m i n e d  

delay  a c t i v a t e s   said  e n a b l i n g   means  for  the  d i s c h a r g e   of  the  c a p a c i t o r  

b a n k .  

In  an  advan tageous   embodiment,   the  o p t i c a l   sensor   is  of  the  o p t i c a l  

f i b r e   type  and  compr i ses   two  o p t i c a l   f i b r e   c ab l e s   connected  r e s p e c -  

t i v e l y   to  a  t r a n s m i t t e r   ( l i g h t   source)   and  to  a  r e c e i v e r   ( p h o t o e l e c t r i c  

c e l l ) ,   the  two  r e s p e c t i v e   f ree   ends  of  these   o p t i c a l   f i b r e   c a b l e s  

opposing  each  o the r   a x i a l l y   a  c e r t a i n   d i s t a n c e   a p a r t ,   a  l i g h t -  

impermeable  appendix   r i g i d   with  the  swi tch   mobile  con t ac t   rod  b e i n g  

mobile  in  the  space  between  said  oppos ing   ends,   said  a p p e n d i x  

compr i s ing   a  s l o t   which  al lows  l i g h t   to  pass  from  the  end  of  t h e  



o p t i c a l   f i b r e   cable  connected  to  the  t r a n s m i t t e r   to  the  end  of  t h e  

o p t i c a l   f i b r e   cable   connected  to  the  r e c e i v e r   only  at  the  i n s t a n t  

in  which  the  mobile  switch  con tac t   s e p a r a t e s   from  the  f ixed  c o n t a c t .  

P r e f e r a b l y ,   the  opposing  ends  o f the   two  o p t i c a l   f i b r e   cab les   a r e  

r e t a i n e d   in  s u i t a b l e   s e a t s   provided  in  a  block  which  compr ises   a  

s lo t   in  which  the  appendix  r i g id   with  the  mobile  c o n t a c t   rod  moves ,  

and  which  is  a d j u s t a b l e   r e l a t i v e   to  a  suppor t   r i g i d   with  the  f i x e d  

part   of  the  swi t ch .   In  th i s   manner  i t   is  p o s s i b l e   to  a d j u s t   t h e  

p o s i t i o n   of  the  o p t i c a l   f i b re   cab les   r e l a t i v e   to  the  p o s i t i o n   assumed 

by  the  mobile  switch  con tac t   at  the  i n s t a n t   in  which  i t   s e p a r a t e s  

from  the  f ixed  c o n t a c t .  

The  c h a r a c t e r i s t i c s   and  advantages   of  the  i n v e n t i o n   w i l l   be  more 

apparen t   from  the  d e t a i l e d   d e s c r i p t i o n   given  h e r e i n a f t e r   with  r e f e r e n c e  

to  the  accompanying  drawings ,   in  w h i c h :  

Figure  1  is  a  bas ic   diagram  of  the  d i r e c t   c u r r e n t   c i r c u i t   in to   which  

the  vacuum  switch  with  the  device  a cco rd ing   to  the  i n v e n t i o n   i s  

c o n n e c t e d ;  

Figure  2  shows  some  curves  for  e x p l a i n i n g   the  p r i n c i p l e   of  o p e r a t i o n ;  

Figure  3  is  a  d iagrammat ic   view  of  the  vacuum  swi tch   with  the  d e v i c e  

accord ing   to  the  i n v e n t i o n ;  

Figure  4  is  a  p e r s p e c t i v e   view  of  said  dev i ce ;   and  

Figure   5  is  a  block  diagram  of  t h i s   device   comple te   with  t h e  

a c c e s s o r i e s   e s s e n t i a l   for  i t s   o p e r a t i o n .  

As  can  be  seen  from  Figure   1,  a  low-medium  v o l t a g e   vacuum  switch  A 

is  connected  in to   a  d i r e c t   c u r r e n t   c i r c u i t   for  f e ed ing   a  load  B, 

t h i s   c i r c u i t   being  t r a v e r s e d   by  a  load  c u r r e n t   I  when  the  s w i t c h  

A  is  c losed .   Across  the  pole  ends  of  the  swi tch   A  t he re   is  c o n n e c t e d  



an  a u x i l i a r y   c i r c u i t   compr i s ing   in  s e r i e s   a  c a p a c i t o r   bank  C  and  a 

c o n t r o l l a b l e   enab l ing   means  for  the  d i s c h a r g e   of  the  c a p a c i t o r   bank 

C,  t h i s   means  c o n s i s t i n g   of  an  i g n i t r o n   D  in  the  case  c o n s i d e r e d .  

When  the  c a p a c i t o r   bank  C  d i s c h a r g e s ,   a  cu r r en t   I   a r i s e s   which  i s  

o f  e q u a l   magnitude  but  of  o p p o s i t e   sign  to  the  load  c u r r e n t   I,  s a i d  

c u r r e n t   I   thus  n u l l i f y i n g   the  c u r r e n t   I  with  consequent   passage  o f  

th i s   l a t t e r   through  zero.   This  is  the  e s s e n t i a l   c o n d i t i o n ,   d u r i n g  

the  opening  of  the  switch  A,  for  e x t i n g u i s h i n g   the  arc  which  i s  

gene ra t ed   between  the  switch  c o n t a c t s   at  the  i n s t a n t   of  t h e i r   s e p a r a -  

t i o n .  

The  switch  A  is  provided  in  known  manner  with  an  e l e c t r o m a g n e t i c  

t r i p p i n g   dev ice ,   d i a g r a m m a t i c a l l y   i n d i c a t e d   by  E  in  Figure   3,  w i t h  

a  lever   system  F  a c t i n g   on  the  rod  10  of  the  switch  mobile  c o n t a c t  

11,  said  mobile  c o n t a c t   11  t o g e t h e r   with  the  f ixed  c o n t a c t   12  b e i n g  

surrounded  by  a  cas ing   13  which  is  under  vacuum.  An  opening  c o i l  

and  a  c l o s i n g   coil   forming  par t   of  the  t r i p p i n g   device  E  can  a c t  

on  the  lever   system  F  in  known  manner .  

The  p r i n c i p l e   of  o p e r a t i o n   of  the  switch  A  dur ing  the  opening  of  i t s  

c o n t a c t s   wi l l   now  be  d e s c r i b e d   with  r e f e r e n c e   to  Figure   2.  The  c u r v e  

a  in  Figure   2  is  a  p lo t   of  the  c u r r e n t   in  the  switch  opening  c o i l  

aga ins t   t ime,  the  curve  b  shows  the  i n s t a n t   in  which  the  s w i t c h  

mobile  con t ac t   s e p a r a t e s   from  the  f ixed  c o n t a c t ,   the  curve  c  shows 

the  i n s t a n t   in  which  the  i g n i t r o n   D  is  t r i g g e r e d ,   the  curve  d  is  a 

plot   of  load  c u r r e n t   I  a g a i n s t   time  for  the  c i r c u i t   in to   which  t h e  

switch  is  connec ted ,   the  curve  E  shows  the  d i s c h a r g e   c u r r e n t   p u l s e  

I   of  the  condenser   bank,  and  the  curve  f  is  a  p lo t   of  the  v o l t a g e  

across   the  ends  of  the  switch  pole  aga in s t   t i m e .  



S t a r t i n g   from  the  i n s t a n t   in  which  the  opening  co i l   for  the  s w i t c h  

A  is  fed  with  c u r r e n t ,   a  c e r t a i n   time  passes   u n t i l   the  i n s t a n t   i n  

which  the  c o n t a c t s   s e p a r a t e ,   th is   t ime,  known  as  the  opening  t i m e ,  

being  i n d i c a t e d   by  X  in  F igure   2.  When  the  c o n t a c t s   s e p a r a t e ,   an 

arc  forms  between  them  and  l a s t s   for  a  time  Y  de te rmined   by  t h e  

moment  in  which  the  load  c u r r e n t   I  passes   th rough  zero.   As  s t a t e d ,  

the  c u r r e n t   I  is  made  to  pass  through  zero  by  v i r t u e   of  the  d i s c h a r g e  

cu r r en t   I   of  the  c a p a c i t o r   bank  C,  as  the  c u r r e n t   I   is  of  e q u a l  

magnitude  but  of  o p p o s i t e   sign  to  the  c u r r e n t   I.  The  enab l ing   command 

for  the  d i s c h a r g e   of  the  c a p a c i t o r   bank  C  is  g iven  by  the  t r i g g e r i n g  

of  the  i g n i t r o n   D.  From  the  i n s t a n t   in  which  the  opening  coi l   i s  

fed  with  c u r r e n t   to  the  i n s t a n t   in  which  the  arc  between  the  s w i t c h  

c o n t a c t s   becomes  e x t i n g u i s h e d   there  t h e r e f o r e   passes   a  t o t a l  

time  of  X  +  Y,  of  which  the  time  po r t i on   X  cannot   be  c o n t r o l l e d   and 

p rede t e rmined   a c c u r a t e l y   as  it   depends  on  and  is  i n f l u e n c e d   by  v a r i o u s  

f a c t o r s   and  in  p a r t i c u l a r   by  the  play  in  the  l eve r   system  which  

m e c h a n i c a l l y   connec t s   the  opening  coi l   to  the  rod  of  the  mobile  s w i t c h  

c o n t a c t .   If  the  a r c ing   time  Y  is  to  be  p r e d e t e r m i n e d   and  k e p t  

cons t an t   with  maximum  p r e c i s i o n ,   th i s   must  be  made  independen t   o f  

the  v a r i a b l e   opening  time  X,  which  means  t ha t   the  e f f e c t i v e   i n s t a n t  

of  con tac t   s e p a r a t i o n   must  be  a c c u r a t e l y   d e t e r m i n e d .   The  s e n s o r  

shown  in  d e t a i l   in  F igures   3  and  4  is  p rovided  for  t h i s   p u r p o s e .  

This  is  an  o p t i c a l - f i b r e   sensor   compris ing   two  o p t i c a l - f i b r e   c a b l e s  

14  and  15,  the  f r ee   ends  of  which  are  r e t a i n e d   in  r e s p e c t i v e   s e a t s  

provided  in  a  U-shaped  block  16  in  such  a  manner  that   said  f ree   ends  

of  the  cab les   14  and  15  are  coaxia l   and  oppose  each  other   at  a  c e r t a i n  

d i s t a n c e   apar t   in  c o r r e s p o n d e n c e   with  a  s l o t   17  provided  in  the  b l o c k .  



A  f l a t   appendix  18  r i g i d   with  the  body  19  p e n e t r a t e s   in to   and  can  

s l i d e   in  the  s l o t   17,  the  body  19  being  r i g id   with  the  rod  10  of  t h e  

mobile  con t ac t   11  of  the  switch  A.  The  appendix  18  compr i ses   a  s l o t  

20  which  by  the  movement  of  the  appendix  can  be  moved  in to   a  p o s i t i o n  

in  which  i t   i n t e r s e c t s   the  common  axis   of  the  opposing  ends  of  t h e  

o p t i c a l - f i b r e   cab les   14  and  15,  thus  a l lowing   l i g h t   to  pass  f rom 

the  end  of  one  of  said  cables   to  the  end  of  the  o the r .   The  a r r a n g e m e n t  

is  such  that   the  s l o t   20  reaches   said  p o s i t i o n   e x a c t l y   in  the  i n s t a n t  

in  which  the  mobile  con tac t   11  of  the  switch  A  s e p a r a t e s   from  t h e  

f ixed  con t ac t   12.  To  allow  exact   s e t t i n g   of  th i s   p o s i t i o n ,   the  b l o c k  

16  is  mounted  on  a  suppor t   21  r i g i d   with  the  f ixed  par t   of  the  s w i t c h  

A  in  such  a  manner  as  to  allow  i t   to  be  ad ju s t ed   in  a  d i r e c t i o n  

p a r a l l e l   to  the  d i r e c t i o n   of  movement  of  the  rod  10  of  the  m o b i l e  

con tac t   11.  The  suppor t   21  has  a  par t   21a  which  p e n e t r a t e s   b e t w e e n  

the  two  arms  of  the  U  block  16,  and  in  th i s   part   21a  the re   is  p r o v i d e d  

a  guide  s lo t   22  with  i t s   axis   p a r a l l e l   to  the  axis  of  the  rod  10 ,  

said  s lo t   22  being  t r a v e r s e d   by  two  b o l t s   23,  24  screwed  in to   t h e  

arms  of  the  block  16  and  a r ranged   to  lock  th i s   l a t t e r   in  the  c o r r e c t  

p o s i t i o n   on  the  suppor t   21.  

The  o p t i c a l - f i b r e   sensor   is  thus  able  to  emit  a  s igna l   e x a c t l y   i n  

the  i n s t a n t   in  which  the  switch  c o n t a c t s   s e p a r a t e   dur ing  the  o p e n i n g  

s t a g e .  

As  can  be  seen  from  the  block  diagram  shown  in  Figure  5,  t h e  

o p t i c a l - f i b r e   cable   14  runs  from  a  t r a n s m i t t e r   ( l i g h t   source )   2 5 ,  

whereas  the  o p t i c a l - f i b r e   cable   15  runs  to  a  r e c e i v e r   ( p h o t o e l e c t r i c  

c e l l )   26.  Consequent ly   when  the  s l o t   20  of  the  appendix  18  r i g i d  

with  the  rod  10  of  the  mobile  swi tch   con t ac t   11  is  in  the  p o s i t i o n  



in  which  l i g h t   from  the  o p t i c a l - f i b r e   cable  14  can  pass  to  t h e  

o p t i c a l - f i b r e   cab le   15,  a  s igna l   is  gene ra t ed   in  the  r e c e i v e r   26  and 

fed  to  a  delay  and  pulse  fo rmat ion   c i r c u i t   i n d i c a t e d   by  the  b l o c k  

27,  which  a f t e r   a  p r e d e t e r m i n e d   time  emits  a  t r i g g e r i n g   pulse  for  t h e  

i g n i t r o n   D,  to  cause  d i s c h a r g e   of  the  c a p a c i t o r   bank  C. 

Having  thus  de te rmined   with  maximum  p r e c i s i o n   the  i n s t a n t   in  w h i c h  

the  mobile  c o n t a c t   11  of  the  switch  A  s e p a r a t e s   from  the  f i x e d  

con tac t   12  and  c o n s e q u e n t l y   the  i n s t a n t   in  which  the  arc  begins  t o  

form  between  the  two  c o n t a c t s ,   i t   is  p o s s i b l e   by  means  of  the  d e l a y  

c i r c u i t   27  to  p r e d e t e r m i n e   with  l ike   p r e c i s i o n   the  a rc ing   time  Y, 

which  can  be  chosen  for  example  at  5  m  

This  a rc ing   time  Y  is  c o n s t a n t   dur ing  the  e l e c t r i c a l   l i f e   of  t h e  

switch  and  is  i ndependen t   of  v a r i a b l e   f a c t o r s .   This  leads  to  an  

i n c r e a s e   in  the  e l e c t r i c a l   l i f e .  

The  t r a n s m i t t e r   25,  r e c e i v e r   26  and  delay  c i r c u i t   27  can  be  combined 

into  a  s i ng l e   u n i t .   A  mechanical   delay  device   could  be  used  i n s t e a d  

of  the  e l e c t r o n i c   delay  c i r c u i t .  

The  use  of  an  o p t i c a l - f i b r e   sensor   has  the  advantage   of  enab l ing   i t  

to  be  app l i ed   to  l ive   p a r t s   while  ensur ing   e x c e l l e n t   i n s u l a t i o n .  

By  way  of  n o n - l i m i t i n g   example,   Figure  2  shows  va lues   of  the  l o a d  

cu r r en t   I  pass ing   through  the  c i r c u i t   in  which  the  switch  A  i s  

connected  (eg.  25  kA)  and  of  the  vo l t age   U  ac ros s   the  pole  of  t h e  

open  switch  (eg.  20  kV) .  



1.  A  device   for  p r e d e t e r m i n i n g   the  a r c ing   time  in  a  d i r e c t  

c u r r e n t ,   low-medium  vo l tage   vacuum  switch  p rov ided   with  an  e l e c t r o -  

mechanical   t r i p p i n g   device  for  i t s   c l o s u r e   and  opening ,   and  an 

a u x i l i a r y   c i r c u i t   connected  across   the  ends  of  the  switch  pole  and 

compr i s ing ,   in  s e r i e s ,   a  c a p a c i t o r   bank  and  an  a c t i v a t a b l e   e n a b l i n g  

means  for  the  d i s c h a r g e   of  t h i s   c a p a c i t o r   bank,  c h a r a c t e r i s e d   by 

compr is ing   an  o p t i c a l   sensor  a s s o c i a t e d   with  the  mobile  contac t   r od  

e x t e r n a l   to  the  evacua ted   switch  bulb  and  a r ranged   to  emit,   at  t h e  

i n s t a n t   of  s e p a r a t i o n   of  the  switch  c o n t a c t s ,   a  s i gna l   to  a  d e l a y  

#c i rcu i t   which  a f t e r   a  p rede te rmined   delay  a c t i v a t e s   said  e n a b l i n g  

means  for  the  d i s c h a r g e   of  the  c a p a c i t o r   b a n k .  

2.  A  dev ice   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  that   s a i d  

o p t i c a l   sensor   comprises   two  o p t i c a l - f i b r e   cab l e s   connected  r e s p e c -  

t i v e l y   to  a  t r a n s m i t t e r   and  to  a  r e c e i v e r ,   t he  two   r e s p e c t i v e   f r e e  

ends  of  said  o p t i c a l - f i b r e   cab les   opposing  each  o ther   a x i a l l y   at  a 

c e r t a i n   d i s t a n c e   a p a r t ,   a  l i g h t - i m p e r m e a b l e   appendix  r ig id   with  t h e  

switch  mobile  c o n t a c t   rod  being  mobile  in  the  space  between  s a i d  

o p p o s i n g  e n d s ,   sa id   appendix  compr is ing   a  s l o t   which  allows  l i g h t  

to  pass  from  the  end  of  the  o p t i c a l - f i b r e   cab le   connected  to  t h e  

t r a n s m i t t e r   to  the  end  of  the  o p t i c a l - f i b r e   cab le   connected  to  t h e  

r e c e i v e r   only  at  the  i n s t a n t   in  which  the  mobile  switch  c o n t a c t  

s e p a r a t e s   from  the  f ixed  c o n t a c t .  

3.  A  device   as  claimed  in  claim  2,  c h a r a c t e r i s e d   in  that   t h e  

opposing  ends  of  the  two  o p t i c a l - f i b r e   cab l e s   are  r e t a i n e d   in  s e a t s  

provided  in  a  b l o c k  c o m p r i s i n g   a  s lo t   in  which  the  appendix  r i g i d  

with  the  mobile  c o n t a c t   rod  moves.  



4.  A  dev ice   as  claimed  in  c la im  3,  c h a r a c t e r i s e d   in  that   s a i d  

b lock   can  be  a d j u s t e d ,   in  a  d i r e c t i o n   p a r a l l e l   to  the  d i r e c t i o n   o f  

movement  of  the  mobile  con t ac t   rod,  r e l a t i v e   to  a  suppor t   r i g id   w i t h  

the  f ixed   pa r t   of  the  s w i t c h .  
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