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!4)  A  circuit  for  igniting  a  gas  discharge  tube. 

?})  A  gas  discharge  tube  is  preheated  by  means  of  the  main 
foltage  (10,  11)  during  a  time  which  is  related  to  the  instan- 
aneous  value  of  that  mains  voltage,  which  value  is  measured 
vith  a  measuring  device  (25).  The  measuring  signal  is  fed  to  a 
nicrocomputer  (24)  which  determines  the  pre-heating  time  in 
lependance  on  that  signal  and  ignites  the  gas  discharge  tube 
vith  extraordinary  reliability. 
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vith  extraordinary  reliability. 



This  i n v e n t i o n   r e l a t e s   to  a  c i r c u i t   for  i g n i t i n g   a  gas  d i s c h a r g e  

tube  having  a  f i l amen t   at  both  ends,  the  c i r c u i t   compr is ing   a  f i r s t  

switch  by  means  of  which  one  end  of  the  f i r s t   f i l ament   can  be  c o n n e c t e d  

to  one  end  of  the  second  f i l a m e n t ,   a  second  switch  and  a  co i l   via  which  

the  other   end  of  the  f i r s t   f i l amen t   can  be  connected  to  one  t e r m i n a l   o f  

an  AC  sypply ,   and  a  connec t ion   between  the  o ther   end  of  the  s e c o n d  

f i l ament   and  the  o ther   t e rmina l   of  the  AC  s u p p l y .  

C i r c u i t s   of  t h i s   kind  are  g e n e r a l l y   used  for  i g n i t i n g   g a s  

d i scharge   tubes ,   e .g .   f l u o r e s c e n t   tubes .   In  such  cases  the  f i r s t   s w i t c h  

is  d isposed  in  a  c losed  g lass   envelope  f i l l e d   with  an  i n e r t   gas,  w h i l e  

one  of  the  switch  c o n t a c t s   is  in  the  form  of  a  b i m e t a l l i c   member.  On 

c los ing   of  a  second  switch  d i sposed   between  the  AC  supply  and  the  c o i l ,  

a  glow  d i s cha rge   wi l l   occur  between  the  open  c o n t a c t s   of  the  f i r s t  

swi tch,   and  wi l l   produce  s u f f i c i e n t   heat  for  the  b i m e t a l l i c   con tac t   o f  

the  f i r s t   switch  to  close  and  a  p r e - h e a t i n g   cu r r en t   to  flow  through  t h e  

f i l a m e n t s .   On  c lo s ing   of  the  f i r s t   switch  c o n t a c t ,   the  glow  d i s c h a r g e  

s tops ,   as  a  r e s u l t   of  which  the  b imetal   can  cool ,   so  tha t   a f t e r   some 

time  the  f i r s t   switch  con tac t   opens  again .   The  r e s u l t i n g   vo l t age   p u l s e  

should  i g n i t e   the  f l u o r e s c e n t   tube;  if   i g n i t i o n   does  not  occur ,   t h e  

process  wi l l   r e s t a r t .   During  the  s t a r t i n g   p rocedure ,   which  u s u a l l y  

l a s t s   for  some  seconds,   the  f l u o r e s c e n t   tube  r e p e a t e d l y   l i g h t s   b e f o r e  

d e f i n i t e l y   s t r i k i n g .  

In  r e p r o d u c t i o n   cameras  f l u o r e s c e n t   tubes  are  used  as  a  l i g h t  

source  for  t r a n s m i t t i n g   l i g h t   through  t r a n s p a r e n t   o r i g i n a l s .   These  

tubes  must  a l l   be  s t a r t e d   s i m u l t a n e o u s l y   and  wi thout   f l i c k e r i n g   t o  

enable  the  c o r r e c t   exposure  to  be  c a r r i e d   out.  The  cameras  must  also  be 

capable  of  being  used  under  varying  working  c o n d i t i o n s ,   e .g .   with  f l u c -  

t ua t i ng   mains  v o l t a g e s .  

The  known  c i r c u i t s   do  not  s a t i s f y   these  r e q u i r e m e n t s .   The  o b j e c t  

of  the  i n v e n t i o n ,   t h e r e f o r e ,   is  to  provide  a  c i r c u i t   for  i g n i t i n g   a  gas  

d i scharge   tube  without   the  said  d i s a d v a n t a g e s .  

According  to  the  i n v e n t i o n ,   th is   ob jec t   is  a t t a i n e d   in  a  c i r c u i t  

of  the  kind  r e f e r r e d   to  h e r e i n b e f o r e ,   in  tha t   the  c i r c u i t   also  c o m p r i s e s  



a  microcomputer  and  a  measuring  device  which  is  connected  to  the  AC 

supply  and  whose  ou tpu t ,   which  d e l i v e r s   a  s igna l   r e p r e s e n t a t i v e   of  t h e  

vol tage  of  the  AC  supply,   is  connected  to  the  microcomputer   which  i n  

response  to  the  r e p r e s e n t a t i v e   s igna l   s u c c e s s i v e l y   d e l i v e r s   f i r s t   and 

second  con t ro l   s i g n a l s ,   and  means  which  are  connected  to  the  microcom- 

puter   and  which  in  response  to  the  f i r s t   con t ro l   s i g n a l s   close  the  s a i d  

switches  for  a  t ime,  the  du ra t ion   of  which  is  i n v e r s e l y   dependent   on 

the  vol tage   of  the  AC  supply,   and  which  then  in  response  to  the  second  

con t ro l   s i g n a l s   open  the  f i r s t   s w i t c h .  

Consequent ly ,   with  d i f f e r e n t   mains  vo l t ages   the  t empera tu re   of  t h e  

f i l amen t s   in  the  p r e - h e a t i n g   phase,  is  always  brought  to  a  same  v a l u e ,  

at  which  i n s t a n t   s t a r t i n g   occurs  with  e x t r a o r d i n a r y   r e l i a b i l i t y .  

The  o p e r a t i o n   of  the  c i r c u i t   accord ing   to  the  i n v e n t i o n   and  o t h e r  

c h a r a c t e r i s t i c s   and  advantages   t h e r e o f   wi l l   be  apparen t   from  t h e  

fo l lowing  d e s c r i p t i o n   with  r e f e r e n c e   to  the  accompanying  d r a w i n g s  

w h e r e i n :  

Fig.  1  is  a  schematic   r e p r e s e n t a t i o n   of  a  c i r c u i t   accord ing   to  t h e  

i n v e n t i o n ,  

Fig.  2  a  is  more  d e t a i l e d   r e p r e s e n t a t i o n   of  a  measuring  d e v i c e  

with  a  m i c r o c o m p u t e r ,  

Fig.  3  r e p r e s e n t s   time  diagrams  of  a  con t ro l   sequence,   and 

Fig.  4  r e p r e s e n t s   time  diagrams  of  another   con t ro l   s e q u e n c e .  
Gas  d i scharge   tube  23  (Fig.  1)  comprises  a  f i r s t   f i l amen t   26,  one 

end  of  which  can  be  connected  via  a  f i r s t   switch  21  to  one  end  of  a  

second  f i l ament   27,  and  a  c a p a c i t o r   22  connected  in  p a r a l l e l   a c r o s s  

switch  21.  Switch  21  is  formed  by  a  switch  con tac t   of  r e l ay   20.  The 

other   end  of  f i l ament   26  is  connected  via  a  coi l   19  to  a  second  s w i t c h  

16  formed  by  a  switch  contac t   of  r e lay   15.  The  second  switch  16  is  con-  

nected  to  a  tapping  13  of  a u t o - t r a n s f o r m e r   12,  which  is  connected  t o  

the  mains  vol tage   via  t e rmina l s   10  and  11,  while  the  o ther   end  of  t h e  

second  f i l ament   27  of  the  gas  d i scharge   tube  23  is  also  connected  t o  

the  mains  vo l t age .   Relay  20  is  connected  via  a  t h i rd   con tac t   18  o f  

re lay   17  to  tapping  13  of  a u t o - t r a n s f o r m e r   12.  A  second  t app ing   14  i s  

provided  on  a u t o - t r a n s f o r m e r   12  and  is  connected  to  a  measur ing  d e v i c e  

25.  The  output  of  th i s   measuring  device  25  is  connected  to  a  microcom-  

puter   24.  The  microcomputer   24  can  d e l i v e r   con t ro l   s i g n a l s   which  

energ ise   the  re lays   15  and  17. 



The  o p e r a t i o n   of  the  s t a r t e r   c i r c u i t   shown  in  Fig.  1  wi l l   be 

expla ined   by  r e f e r e n c e   to  the  diagrams  in  Fig.  3.  Diagrams  60,  61  en  62 

i l l u s t r a t e   the  r e s p e c t i v e   s t a t e s   of  r e l a y s   15,  17  and  20,  while  d i a g r a m  

63  r e p r e s e n t s   the  i n s t a n t a n e o u s   value  of  the  cu r r en t   through  coi l   19. 

At  a  time  t l   (60),   microcomputer   24  d e l i v e r s   a  f i r s t   con t ro l   s i gna l   i n  

response  to  which  re lay   15  is  ene rg ized   and  switch  16  c lo sed .   Switch  21 

is  also  c losed  in  the  n o n - e n e r g i z e d   s t a t e   of  r e lay   20.  Consequen t ly ,   a 

cu r ren t   wi l l   flow  through  and  p r e - h e a t   the  two  f i l a m e n t s   26  and  27.  I n  

the  manner  to  be  i n d i c a t e d   h e r e i n a f t e r ,   the  microcomputer   de te rmines   a  

f i r s t   time  during  which  swi tches   16  an  21  remain  c losed .   At  time  t 2  

(61),  the  microcomputer   then  d e l i v e r s   a  second  con t ro l   s i gna l   to  r e l a y  

17,  in  response   to  which  switch  18  c loses   and  passes  a  c u r r e n t   t h r o u g h  

re lay   20.  Since  re lay   20  is  an  AC  re lay   to  which  an  AC  vo l t age   is  a l s o  

fed  from  tapping   13,  t h i s   r e lay   wi l l   be  ene rg ized   only  i f   the  i n s t a n -  

taneous  c u r r e n t   through  said  r e l a y   is  s u f f i c i e n t l y   high  (diagram  6 3 ) .  

At  time  t3,  at  s u b s t a n t i a l l y   maximum  c u r r e n t   through  r e l ay   20,  t h i s  

re lay   wi l l   be  energ ized   and  open  switch  21.  At  time  t3  the  i n s t a n -  

taneous  c u r r e n t   through  the  coi l   19  wi l l   also  be  high,  so  tha t   a  h i g h  

vol tage  e x c i t a t i o n   occurs  across   the  gas  d i scha rge   tube  23  in  the  LC 

resonance  c i r c u i t   formed  with  c a p a c i t o r   22,  so  that   tube  23  i g n i t e s   i n  

combinat ion  with  the  exact  p r e - h e a t i n g .  

Fig.  2  is  a  more  d e t a i l e d   r e p r e s e n t a t i o n   of  a  measuring  device  25 

with  a  microcomputer   24.  An  AC  vo l tage   e q u i v a l e n t   to  a p p r o x i m a t e l y   10% 

of  the  mains  vol tage   is  a v a i l a b l e   at  t app ing   14  of  a u t o - t r a n s f o r m e r   12.  

This  AC  vo l tage   is  r e c t i f i e d   in  r e c t i f i e r   c i r c u i t   32  via  a  v o l t a g e  

d iv ide r   formed  by  r e s i s t o r s   30  and  31,  and  fed  to  an  8 -b i t   a n a l o g -  

d i g i t a l   c o n v e r t e r   33.  At  the  output   of  t h i s   A/D  c o n v e r t e r   33  there   i s  

obta ined  an  8 -b i t   d i g i t a l   s igna l   r e p r e s e n t a t i v e   of  the  vo l t age   of  t h e  

AC  supply.   A/D  c o n v e r t e r   33  is  also  so  c o n s t r u c t e d   and  c o n t r o l l e d   t h a t  

at  a  mains  vo l tage   of  176  vo l t s   a l l   the  output   b i t s   are  0  and  at  a  

mains  vol tage   of  240  vo l t s   a l l   the  output   b i t s   are  1.  The  A/D  c o n v e r t e r  

is  thus  able  to  divide  the  d e l i v e r e d   AC  vol tage   between  the  s a i d  

l i m i t s ,   in to  256  s teps  co r r e spond ing   to  1 / 4 - v o l t   s teps  in  the  AC 

v o l t a g e .  

Microcomputer  24  comprises  a  CPU  40,  a  memory  43,  a  con t ro l   b o a r d  

44,  an  input   r e g i s t e r   41  and  an  output   r e g i s t e r   42.  Memory  43  c o n t a i n s  

a  2 5 6 - l o c a t i o n   t a b l e ,   in  which  an  a s s o c i a t e d   p r e - h e a t i n g   time  i s  



e s t a b l i s h e d   for  each  s igna l   from  the  A/D  c o n v e r t e r   (256  p o s s i b i l i t i e s ) .  

The  times  are  determined  e m p i r i c a l l y ,   but  are  in  each  case  i n v e r s e l y  

dependent  on  the  vol tage   of  the  AC  supply.   For  example,  a  p r e - i g n i t i o n  

time  of  2.0  seconds  is  a s s o c i a t e d   with  a  mains  vo l t age   of  240  v o l t s ,  

and  a  time  of  3.7  seconds  with  176  v o l t s ,   while  a  p r e - h e a t i n g   time  o f  

3.0  seconds  is  e s t a b l i s h e d   with  a  mains  vo l tage   of  196  v o l t s .   These  

p r e - h e a t i n g   times  depend  on  the  type  of  gas  d i s cha rge   tube  u s e d .  

The  memory  43  also  con ta ins   a l l   the  i n s t r u c t i o n s   r e q u i r e d   for  t h e  

CPU  40  to  carry  out  the  necessa ry   program  s teps   r e q u i r e d ,   for  example ,  

to  energ ize   the  re lays   15  and  17  for  the  s p e c i f i c   times  by  r e f e r e n c e   t o  

the  times  from  the  said  t ab le   and  s i gna l s   from  the  c o n t r o l   c i r c u i t   44 

appl ied   via  d r ive r s   45  and  46  r e s p e c t i v e l y .   To  th i s   end,  by  means  o f  

the  r e p r e s e n t a t i v e   s igna l   a v a i l a b l e   at  the  output   of  A/D  c o n v e r t e r   33,  

an  a p p r o p r i a t e   address   is  s e l e c t e d   in  the  said  t a b l e ,   the  c o n t e n t s  

t h e r e o f   are  read  out  and  o p e r a t i o n   of  the  r e l ays   15  and  17  is  c a r r i e d  

out  a cco rd ing ly   by  the  con t ro l   s i g n a l s   g e n e r a t e d .  

Fig.  4  r e p r e s e n t s   the  time  diagrams  of  ano ther   con t ro l   s e q u e n c e ,  
which  wi l l   be  exp la ined   in  combinat ion  with  Fig.  1.  The  diagrams  70,  71 

and  72  i l l u s t r a t e   the  r e s p e c t i v e   s t a t e s   of  r e l ays   15,  17  and  20  w h i l e  

diagram  73  r e p r e s e n t s   the  i n s t a n t a n e o u s   value  of  the  a l t e r n a t i n g  

cu r ren t   through  coi l   19. 

At  a  time  t l   microcomputer  24  d e l i v e r s   a  f i r s t   c o n t r o l   s igna l   by 

means  of  which  re lay   15  (diagram  70)  is  energ ized   and  switch  16  c l o s e d .  

Switch  21  is  also  closed  in  the  non-ene rg ized   s t a t e   of  r e l a y   20.  The 

p r e - h e a t i n g   cu r ren t   wi l l   flow  through  the  f i l a m e n t s   26  and  27  and  p r e -  

heat  them.  After  a  time,  which  is  set  in  the  t ab le   and  is  s e l e c t e d  

theref rom  in  accordance  with  the  mains  v o l t a g e ,   the  m i c r o c o m p u t e r  

gene ra te s   t h i rd   con t ro l   s i g n a l s   at  time  t2,  in  response   to  which  r e l a y  

15  is  no  longer  energized   for  a  shor t   per iod  ( t 2  -   t4)  and  s econd  

switch  16  is  opened.  This  p rese t   time  of  about  10  m i l l i s e c o n d s   is  s u f -  

f i c i e n t   for  the  energy  s to red   in  the  LC  c i r c u i t   to  dec rease   to  zero  i n  

the  given  c i r c u i t .   The  microcomputer   then  gene ra t e s   second  c o n t r o l  

s igna l s   for  re lay   17  at  time  t4  (diagram  71),  in  response   to  which  

switch  18  c loses   and  passes  a  cu r r en t   through  re lay   20.  As  d e s c r i b e d  

h e r e i n b e f o r e ,   gas  d i scharge   tube  23  is  i g n i t e d   at  the  maximum  of  t h e  

i n s t a n t a n e o u s   cu r r en t   (diagrams  72  and  73),  time  t 5 .  

The  i n c l u s i o n   of  a  short   time  ( t 2  -   t4)  in  which  second  switch  16 



is  opened  ensures   that   the  ac tua l   i g n i t i o n   of  the  tube  23  is  c a r r i e d  

out  from  a  r e p r o d u c i b l e   fixed  s t a t e ,   so  tha t   i g n i t i o n   takes   place  w i t h  

e x t r a o r d i n a r y   r e l i a b i l i t y .  

Of  course  the  i nven t ion   is  not  r e s t r i c t e d   to  the  embodiments  

de sc r ibed .   For  example,  a u t o - t r a n s f o r m e r   12  can  be  d i spensed   with to 

measuring  device  25  can  then  be  connected  to  the  mains  vo l t age   e i t h e r  

d i r e c t l y   or  via  an  o p t o - c o u p l e r .   By  p rov id ing   a  r e s i s t o r   be tween  

tapping  13  and  switch  16  the  measuring  device ,   by  measuring  the  v o l e r  

drop  across   th i s   r e s i s t o r ,   can  der ive   a  s igna l   r e p r e s e n t a t i v e   of  the 

cur ren t   through  the  tube.  The  times  s to red   in  the  t ab le   can  be  r e l a t e d  

t h e r e t o   so  tha t   also  now  an  exact  p r e - h e a t i n g   can  take  p lace .   S i n c e  

exact  p r e - h e a t i n g   times  depend  on  the  type  of  gas  d i s c h a r g e   tube,   the 

tab le   data  concerning  p r e - h e a t i n g   time  a g a i n s t   mains  vo l t age   can  be 

fixed  in  s e p a r a t e   EPROM's  for  s eve ra l   types  of  tubes ,   so  tha t   the  a s s i r  

d a t e d   EPROM  can  also  be  changed  over  when  a  d i f f e r e n t   tube  is  u s e d  

Of  course  i t   is  p o s s i b l e   to  s to re   data  of  f r e q u e n t l y   o c c u r r i n g   t u b e s  

d i f f e r e n t   t ab l e s   on  var ious   addresses   in  the  memory  and  to  make  t h e  

a s s o c i a t e d   t ab le   a c c e s s i b l e   by  s e l e c t i o n   means  on  the  c o n t r o l   b o a r d ,  



1.  A  c i r c u i t   for  i g n i t i n g   a  gas  d i scha rge   tube  having  a  f i l a m e n t  

at  both  ends,  the  c i r c u i t   comprising  a  f i r s t   switch  (21)  by  means  o f  

which  one  end  of  the  f i r s t   f i l ament   (26)  can  be  connected  to  one  end  o f  

the  second  f i l ament   (27),  a  second  switch  (16)  and  a  co i l   (19)  v i a  

which  the  o ther   end  of  the  f i r s t   f i l ament   (26)  can  be  connected  to  one 

t e rmina l   (10)  of  an  AC  supply,   and  a  connec t ion   between  the  other   end 

of  the  second  f i l ament   (27)  and  the  other   t e rmina l   (11)  of  the  AC  s u p p l y ,  

c h a r a c t e r i s e d   in  tha t   the  c i r c u i t   als  comprises  a  microcomputer   (24)  

and  a  measuring  device  (25)  which  is  connected  to  the  AC  supply  and 

whose  ou tpu t ,   which  d e l i v e r s   a  s igna l   r e p r e s e n t a t i v e   of  the  vo l tage   o f  

the  AC  supply,   is  connected  to  the  microcomputer  (24)  which  in  r e s p o n s e  
to  the  r e p r e s e n t a t i v e   s igna l   s u c c e s s i v e l y   d e l i v e r s   f i r s t   and  s econd  

con t ro l   s i g n a l ,   and  means  which  are  connected  to  the  microcomputer   (24) 

and  which  in  response  to  the  f i r s t   con t ro l   s igna l s   close  the  s a i d  

swi tches   (16,  21)  for  a  time,  the  du ra t ion   of  which  is  i n v e r s e l y   depen -  

dent  on  the  vol tage   of  the  AC  supply,   and  which  then  in  response   to  t h e  

second  con t ro l   s i gna l s   open  the  f i r s t   switch  ( 2 1 ) .  

2.  A  c i r c u i t   according  to  claim  1,  c h a r a c t e r i s e d   in  tha t   t h e  

microcomputer   (24)  gene ra te s   th i rd   con t ro l   s i gna l s   in  response   to  which 

the  said  means,  a f t e r   expiry  of  the  said  time  and  before  opening  of  t h e  

f i r s t   switch  (21),  open  the  second  switch  (16)  and  r e - c l o s e   i t   a f t e r   a  

shor t   p rese t   t i m e .  








	bibliography
	description
	claims
	drawings
	search report

