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<  

o  

An  electronic  starter  circuit  for  a  discharge  lamp  is  pro- . 
vided.  The  lamp  (8)  has  preheatable  electrodes  (10, 12),  a  pair 
of  terminals  of  which  electrodes  are  connectable  to  a  pair  of 
input  terminals  (2,  4)  of  an  AC  voltage  source.  The  starter 
comprises  a  thyristor  switch  (16)  connected  in  series  to 
another  pair  of  terminals  of  the  lamp  electrodes  and  an  igni- 
tion  circuit  connected  to  the  thyristor  switch.  The  thyristor 
switch  is  controllable  by  the  ignition  circuit,  which  ignition 
circuit,  upon  actuation  of  the  starter,  repeatedly,  for  a  pre- 
determined  number  of  cycles  calculated  by  the  characteris- 
tics  and  values  of  the  ignition  circuit  elements  to  ensure  a 
definite  ignition  of  the  lamp  (8)  under  standard  conditions, 
renders  the  thyristor  switch  (16)  conductive.  The  ignition  cir- 
cuit  cuts  off  the  conduction  of  the  thyristor  switch  upon  the 
ignition  of  the  lamp  (8)  or  the  termination  of  the  predeter- 
mined  number  of  cycles. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   e l e c t r o n i c  

s t a r t e r s   f o r   i g n i t i n g   d i s c h a r g e   l a m p s   and  i n  

p a r t i c u l a r   t h e   i n v e n t i o n   r e l a t e s   to   s t a r t e r s   f o r  

p r o v i d i n g   r a p i d   i g n i t i o n   of   d i s c h a r g e   l a m p s   h a v i n g  

p r e h e a t a b l e   e l e c t r o d e s ,   t h e   e l e c t r o d e s   h a v i n g   a  p a i r  

of   t e r m i n a l s   c o n n e c t a b l e   to   a  p a i r   of  i n p u t  

t e r m i n a l s   of   an  AC  v o l t a g e   s o u r c e .  

The  m a i n   d i s a d v a n t a g e s   of   t h e   more   a d v a n c e d  

known  e l e c t r o n i c   s t a r t e r s   i n c l u d e :   a)  t h e  

d e p e n d e n c e   of   t h e   s t a r t i n g   o p e r a t i o n   on  t h e   v o l t a g e  

of   t h e   m a i n s   as  w e l l   as  on  t h e   l a m p s   b u i l t - i n  

p a r a m e t e r s   w h i c h   r e s u l t s   in  t h e   i n s t a b i l i t y   o f  

t h e   s t a r t i n g   o p e r a t i o n   and  w h i c h   d e p e n d e n c e   p r e v e n t s  

t h e   p r o v i s i o n   of   a  u n i v e r s a l   s t a r t e r   s u i t a b l e   f o r  

a  w i d e   r a n g e   of   l a m p s ;   b)  t h e   r a d i o   i n t e r f e r e n c e s  

c a u s e d   d u r i n g   t h e   s t a r t i n g   o p e r a t i o n   of   t h e   l a m p  

due  to   t h e   r e p e a t e d   i n t e r r u p t i o n   of   t h e   i g n i t i n g  

c i r c u i t   w h e n e v e r   t h e   lamp  is   c o n d u c t i n g   or  w h e n e v e r  

t h e   c o n d u c t i o n   is  i n s t a b l e   w h i c h ,   in  t u r n ,   a l s o  

s h o r t e n s   t h e   l a m p ' s   l i f e t i m e ;   and  c)  w h e n e v e r   t h e  



t h e   lamp  i t s e l f   is   o u t   of   o r d e r   in   t h e s e   t y p e s  

of   s t a r t e r s ,   a  s t a r t i n g   c u r r e n t   w i l l   c o n s t a n t l y  

f l o w   w h i c h ,   of   c o u r s e ,   b r i n g s   a b o u t   t h e   w a s t e   o f  

c o s t l y   e n e r g y .  

In  c o n t r a d i s t i n c t i o n   to   t h e   known  e l e c t r o n i c  

s t a r t e r s   o p e r a t i n g   on  t h e   p r i n c i p l e   of  t h e   v o l t a g e  

l e v e l   w h i c h   i s   a p p l i e d   a c r o s s   t h e   l amp ,   t h e   s t a r t e r  

of  t h e   p r e s e n t   i n v e n t i o n   e s s e n t i a l l y   o p e r a t e s   o n  

t h e   p r i n c i p l e   of  i g n i t i o n   t i m e ,   r e s u l t i n g   in   a  

s a f e ,   f l i c k e r l e s s   and   a  more   r a p i d   f l u o r e s c e n t - l a m p  

s t a r t i n g   s y s t e m .  

E s s e n t i a l l y ,   t h e   e l e c t r o n i c   s t a r t e r   of   t h e  

p r e s e n t   i n v e n t i o n   i n c l u d e s   a  c o n t r o l l e d   s w i t c h  

w h i c h   i s   c o n s t i t u t e d   by  a  t h y r i s t o r   and  an  i g n i t i o n  

c i r c u i t .   The  t e r m   t h y r i s t o r   u s e d   h e r e i n   is   m e a n t   t o  

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

a s ,   a  s i l i c o n   c o n t r o l l e d   r e c t i f i e r   (SCR) ,   D i a c ,   a  

T r i a c   and   t h e i r   e q u i v a l e n t s .  

The  a c t u a t i o n   of   s a i d   c o n t r o l l e d   s w i t c h ,   i . e . ,  

t h e   r e n d e r i n g   of   s a i d   t h y r i s t o r   i n t o   i t s   c o n d u c t i o n  

s t a t e   in   o r d e r   to   p a s s   c u r r e n t   t h e r e t h r o u g h   f o r  

i g n i t i n g   t h e   l a m p ,   i s   r e p e a t e d l y   e f f e c t e d   f o r   a  

p r e d e t e r m i n e d   p e r i o d   of   t i m e   by  means   of   p r o p e r l y  

c h o s e n   v a l u e s   of  t h e   c o m p o n e n t s   of  t h e   i g n i t i n g  

c i r c u i t .   T h i s   p r e d e t e r m i n e d   p e r i o d   of  t i m e   is   c h o s e n  



or  a d j u s t e d   to   be  of   a  d u r a t i o n   w h i c h   is  a l w a y s  

a t   l e a s t   e q u a l   t o ,   and  p r e f e r a b l y   g r e a t e r   t h a n   t h e  

l o n g e s t   d u r a t i o n   r e q u i r e d   f o r   a  p o s i t i v e   s u r e  

i g n i t i o n   of   a  lamp  u n d e r   t h e   commonly   a c c e p t a b l e  

c o n d i t i o n s   f o r   i g n i t i n g   t h e   k i n d   of  l amps   f o r   w h i c h  

t h e   p r o p o s e d   s t a r t e r   is   i n t e n d e d .   Wi th   t h e   s t a r t e r  

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   in  c a s e   w h e n  

t h e   lamp  d i d   n o t   i g n i t e   d u r i n g   s a i d   p r e d e t e r m i n e d  

p e r i o d   of  t i m e   due  to   a  m a l f u n c t i o n ,   t h e   s t a r t e r  

c i r c u i t   c e a s e s   to  c o n d u c t   a f t e r   s a i d   p e r i o d   of  t i m e  

as  t h e   t h y r i s t o r   is   s w i t c h e d   b a c k   to  i t s   n o n -  

c o n d u c t i v e   s t a t e .  

T h i s   i n d e p e n d e n c e   of   t h e   i g n i t i o n   t i m e   of  t h e  

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

as  o p p o s e d   to   t h e   c a s e   in   many  o t h e r   known  p r i o r   a r t  

e l e c t r o n i c   s t a r t e r s ,   t h e   o p e r a t i o n   of  w h i c h   i s   b a s e d  

on  t h e   c h a n g e   of   t h e   v o l t a g e   l e v e l   a p p l i e d   to  t h e  

lamp  d u r i n g   t h e   i g n i t i o n   p e r i o d ,   f a c i l i t a t e s   t h e  

p r o v i s i o n   of   a  n o v e l   u n i v e r s a l   s t a r t e r   s u i t a b l e  

f o r   i g n i t i n g   a  w i d e   r a n g e   of   d i s c h a r g e   l amps   o f  

v a r i o u s   o p e r a t i n g   p o t e n t i a l s   and  o u t p u t   p o w e r s .  

W h i l e   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   c e r t a i n   p r e f e r r e d   e m b o d i m e n t s   w i t h  

r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s   in  t h e  

f o l l o w i n g   d e s c r i p t i o n ,   i t  w i l l   be  u n d e r s t o o d   t h a t  



i t   i s   n o t   i n t e n d e d   to   l i m i t   t h e   i n v e n t i o n   to  t h e s e  

p a r t i c u l a r   e m b o d i m e n t s .   On  t h e   c o n t r a r y ,  i t   i s  

i n t e n d e d   to   c o v e r   a l l   a l t e r n a t i v e s ,   m o d i f i c a t i o n s  

and  e q u i v a l e n t   a r r a n g e m e n t s   as  may  be  i n c l u d e d   w i t h i n  

t h e   s c o p e   o f   t h e   i n v e n t i o n   as  d e f i n e d   by  t h e  

a p p e n d e d   c l a i m s .  

In  t h e   d r a w i n g s :  

F i g .   1  shows   a  c i r c u i t   d i a g r a m   of  a  s t a r t e r  

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g .   2  a r e   w a v e f o r m s   of  v o l t a g e s   and  c u r r e n t s  

a p p e a r i n g   in   t h e   c i r c u i t   of  F i g .   1  p l o t e d   a g a i n s t  

t i m e ;  

F i g .   3  shows   a  c i r c u i t   d i a g r a m   of  a n o t h e r  

e m b o d i m e n t   o f   a  s t a r t e r   a c c o r d i n g   to  t h e   i n v e n t i o n .  

In  F i g .   1  t h e r e   a r e   shown  i n p u t   t e r m i n a l s   2  a n d  

4  of   t h e   s t a r t e r ,   a c c o r d i n g   to  t h e   i n v e n t i o n ,   w h i c h  

a r e   i n t e n d e d   to   be  c o n n e c t e d   to   a  s t a n d a r d   AC 

s u p p l y   s o u r c e .   The  t e r m i n a l s   2  and  4  a r e   s h u n t e d  

by  a  s e r i e s   a r r a n g e m e n t   of   an  i n d u c t a n c e  ' ( c h o k e )  

6  and  a  d i s c h a r g e   lamp  8.  The  lamp  8  i s   p r o v i d e d  

w i t h   p r e h e a t a b l e   e l e c t r o d e s   10  and  12.  The  t e r m i n a l s  

of   t h e   e l e c t r o d e s   w h i c h   a r e   r e m o t e   f rom  t h e   t e r m i n a l s  

2  and  4  a r e   r e s p e c t i v e l y   c o n n e c t e d   a c r o s s   an  i g n i t i o n  

c i r c u i t   i n c l u d i n g   a  c a p a c i t o r   14  and   a  SCR  16,   w h i c h  

c a p a c i t o r   is   a d a p t e d   to   p r o t e c t   t h e   SCR  a g a i n s t  



p u l s e s   of  h i g h   v o l t a g e   f rom  the   m a i n s .  

The  r e m a i n i n g   c o m p o n e n t s   of  t h e   i g n i t i o n  

c i r c u i t   i n c l u d e   a  z e n e r   d i o d e   18,  c o n n e c t e d   b e t w e e n  

t h e   g a t e   of   t h e   SCR  16  and  a  c a p a c i t o r   22,  a  d i o d e  

20  and  a  d i s c h a r g e   r e s i s t o r   24  in  p a r a l l e l   t h e r e w i t h .  

A d v a n t a g e o u s l y ,   t h e r e   is   a l s o   p r o v i d e d   a  c a p a c i t o r  

28  w h i c h   p r o t e c t s   t h e   g a t e   of  t h e   SCR  16  a g a i n s t  

i m p u l s e s   of  h i g h   v o l t a g e   w h i c h   may  a p p e a r   in  t h e  

c i r c u i t .  

The  o p e r a t i o n   of  t h e   s t a r t e r   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   a l s o   to  F i g .   2 .  

Upon  t h e   a c t u a t i o n   of   t h e   s t a r t e r ,   a  v o l t a g e  

Vst   of   an  AC  v o l t a g e   s o u r c e   is  a p p l i e d   a c r o s s   t h e  

t e r m i n a l s   2  and   4.  As  l o n g   as  t h e   p o t e n t i a l   a c r o s s  

t h e   z e n e r   d i o d e   18  does   n o t   e x c e e d   i t s   b r e a k d o w n  

v a l u e ,   c a p a c i t o r   22  does   n o t   c h a r g e   and  t h e r e   i s  

no  c u r r e n t   f l o w   t h r o u g h   t h e   c a p a c i t o r   ( s e e   V c 2 2  

and  I c22   in  F i g .   2 ) .  

When  t h e   p o t e n t i a l   a c r o s s   t h e   z e n e r   d i o d e   18  

r e a c h e s   t h e   d i o d e s   b r e a k d o w n   v a l u e   Vz18 ,   c a p a c i t o r  

22  s t a r t s   to   c h a r g e   and  t h e  c h a r g i n g   c u r r e n t  

p a s s e s   t h r o u g h   t h e   d i o d e   20.  The  g a t e   of   t h e  

t h y r i s t o r   16  w i l l   r e n d e r   t h e   l a t t e r   c o n d u c t i v e   a n d  

t h e   t h y r i s t o r   w i l l   f i r e ,   when  t h e   p o t e n t i a l   a c r o s s  

i t   w i l l   r e a c h   i t s   f i r i n g   v o l t a g e   VthO  At  t h e  



c u r r e n t   z e r o - c r o s s i n g   p o i n t   ( w h i c h   i s   a f t e r   t h e  

v o l t a g e   z e r o - c r o s s i n g   due  to  t h e   p h a s e   s h i f t  

i n t r o d u c e d   by  t h e   c h o k e   6 ) ,   t h e   t h y r i s t o r   w i l l  

c l o s e   and  t h e r e   w i l l   be  f o r m e d   an  i n s t a n t   h i g h  

v o l t a g e   p u l s e   f o r   i g n i t i n g   t h e   l amp .   T h e  

c a p a c i t o r   14  and   t h e   c h o k e   6  e f f e c t i v e l y   a c t   t o  

w i d e n - t h e   i g n i t i n g   p u l s e .  

I f   t h e   lamp  8  i s   n o t   i g n i t e d ,   in   t h e   f o l l o w i n g  

c y c l e   c a p a c i t o r   22  r e c e i v e s   an  a d d i t i o n a l   c h a r g e   V 

as  is   s e e n   in  F i g .   2.  When  t h e   c a p a c i t o r   22  b e c o m e s  

f u l l y   c h a r g e d ,   a f t e r   t h e   p r e d e t e r m i n e d   n u m b e r   o f  

c y c l e s ,   t h e   t h y r i s t o r   16  w i l l   no  l o n g e r   f i r e   a n d  

t h e   h e a t i n g   of  t h e   l a m p s   e l e c t r o d e s   w i l l   c e a s e .  

On  t h e   o t h e r   h a n d ,   when  t h e   lamp  8  w i l l   f i r e ,   t h e  

v o l t a g e   a c r o s s   t h e   lamp  w i l l   become   l o w e r   and  t h e  

s t a b i l i z i n g   z e n e r   d i o d e   18  in  c o m b i n a t i o n   w i t h   t h e  

c a p a c i t o r   22  w i l l   no  l o n g e r   be  c a p a b l e   to   f i r e   t h e  

t h y r i s t o r .  

Only   when  t h e   s t a r t e r   is  d e a c t u a t e d ,   t h e  

p o t e n t i a l   a c c u m u l a t e d   on  c a p a c i t o r   2 2  w i l l   b e  

d i s c h a r g e d   t h r o u g h   t h e   r e s i s t o r   2 4 .  

As  can  be  f u r t h e r   s e e n   in  F i g .   1,  a d v a n t a g e o u s l y ,  

t h e r e   may  be  p r o v i d e d   a  s e c o n d   c a p a c i t o r   2 6 ,  

c o n n e c t e d   in  p a r a l l e l   w i t h   t h e   c a p a c i t o r   22.   T h e  

c o m b i n e d   v a l u e s   of   t h e   two  c a p a c i t o r s   w i l l   d e t e r m i n e  



t h e   p e r i o d   of   t i m e   ( o r   t h e   number   of  c y c l e s )   i n  

w h i c h   t h e   i g n i t i o n   c i r c u i t   r e p e a t e d l y   r e n d e r s   t h e  

t h y r i s t o r   c o n d u c t i v e   to  i g n i t e   t he   l amp .   T h e  

a d d i t i o n   of  t h i s   s e c o n d   c a p a c i t o r   26  f a c i l i t a t e s  

to  s u b s t a n t i a l l y   d e c r e a s e   t he   v a l u e s   of  t h e  

c a p a c i t o r   22  and  of   t h e   d i s c h a r g e   r e s i s t o r   2 4 .  

A l s o ,  t h i s   a d d e d   c a p a c i t o r   w i l l   c a u s e   t h e   c u r r e n t ,  

w h i c h   p a s s e s   t h r o u g h   t he   z e n e r   d i o d e   18  and  t h e  

t h y r i s t o r   16,  to  be  a d v a n t a g e o u s l y   s m a l l e r .  

When  t h e   s e c o n d   c a p a c i t o r   is  in  c i r c u i t ,   u p o n  

t he   a c t u a t i o n   of  t h e   s t a r t e r ,   c a p a c i t o r   26  is  f i r s t  

c h a r g e d   t h r o u g h   t h e   d i o d e   20.  U n t i l   t h e   p o t e n t i a l  

a c r o s s   t h e   c a p a c i t o r   26  does   n o t   r e a c h   t h e   b r e a k d o w n  

v o l t a g e   of  t h e   z e n e r   d i o d e   18,  t h e r e   w i l l   n o t   b e  

a  c u r r e n t   f l o w   t h r o u g h   c a p a c i t o r   22.  D u r i n g   t h e  

h e a t i n g   of  t h e   l a m p ' s   e l e c t r o d e s ,   c a p a c i t o r   26  

d i s c h a r g e s   t h r o u g h   t h e   r e s i s t o r   24  and  s i n c e   t h e  

p o t e n t i a l   a c r o s s   t h e   c a p a c i t o r   26  is  h i g h e r   t h a n  

t h e   p o t e n t i a l   a c r o s s   t h e   c a p a c i t o r   22,  t h e   l a t t e r  

c a p a c i t o r   does   n o t   d i s c h a r g e .  

A  t y p i c a l   e x a m p l e   of  t he   v a l u e s   c h o s e n   f o r   t h e  

s t a r t e r   of  F i g .   1  a d a p t e d   to  i g n i t e   a  40  W  l a m p  

o p e r a t i n g   f rom  a  220  V  AC  s o u r c e ,   is  as  f o l l o w s :  

SCR  1 6  -   400  V,  1A 

Z e n e r   d i o d e   1 8  -   1 7 0  -   200  V 



C a p a c i t o r   1 4  -   5 0 0 0  -   1 5 , 0 0 0   PF  

C a p a c i t o r   2 2  -   0 . 2  -   l u F  

C a p a c i t o r   2 6  -   O . o 4  -   0 . 2 u F  

C a p a c i t o r   2 8  -   0 . 1  -   0 . 3 u F  

R e s i s t o r   2 4  -   560  K 

In  F i g .   3  t h e r e   is   shown  a  m o d i f i c a t i o n   o f  

t h e   c i r c u i t   of  F i g .   1  in  w h i c h   t h e   d i s c h a r g i n g  

r e s i s t o r   24  is  c o n n e c t e d   in  p a r a l l e l   w i t h   t h e  

s e c o n d   c a p a c i t o r   26.  A l s o ,   i n s t e a d   of  t h e  

p r o t e c t i n g   c a p a c i t o r   28  of   F i g .   1  t h e r e   i s  

p r o v i d e d   a  p r o t e c t i n g   r e s i s t o r   t o g e t h e r   w i t h   t h e  

z e n e r   d i o d e   1 8 ,  d e t e r m i n e s   t h e   p o t e n t i a l   i n  w h i c h  

t h e   t h y r i s t o r   is  i g n i t e d   or  c o n d u c t s .   The  a d d e d  

d i o d e   32  s e r v e s   to  p r o v i d e   a d d i t i o n a l   p r o t e c t i o n  

to   t h e   c i r c u i t   f rom  h i g h   v o l t a g e   i m p u l s e s  

o r i g i n a t i n g   a t   t h e   AC  s o u r c e   or  fo rm  i m p u l s e s   w h i c h  

a r e   f o r m e d   d u r i n g   t h e   i g n i t i o n   p r o c e s s .   O t h e r w i s e ,  

t h e   o p e r a t i o n   of  t h i s   c i r c u i t   is   s i m i l a r   to  t h e  

o p e r a t i o n   of   t h e   c i r c u i t   of  F i g .   1 .  

F i n a l l y ,   i t   s h o u l d   be  m e n t i o n e d   t h a t   i f   i t   i s  

d e s i r e d   to   i n c r e a s e   t h e   h e a t i n g   t i m e   of   t h e   l a m p ' s  

e l e c t r o d e s   w i t h o u t   c h a n g i n g   t h e   v a l u e s   of   t h e  

c a p a c i t o r s   24  a n d / o r   26,  i t   is   p o s s i b l e   to  c o n n e c t  

b e t w e e n   s a i d   c a p a c i t o r s   (as   shown  by  t h e   h a t c h e d  

l i n e s   in   F i g . 3 )   a  d i o d e   34,  i n s t e a d   of   t h e   l e a d   36  



c o n n e c t i n g   s a i d   c a p a c i t o r s .   T h i s   i n c r e a s e   in  t h e  

h e a t i n g   t i m e   w i l l   f a c i l i t a t e   t h e   u s e   of  t h e   s a m e  

s t a r t e r   f o r   a  l a r g e r   r a n g e   of  l a m p s   h a v i n g  

d i f f e r e n t   v a l u e s   of  h e a t i n g   t i m e s .  

W h i l e   p a r t i c u l a r   e m b o d i m e n t s   of   t h e   i n v e n t i o n  

h a v e   been   d e s c r i b e d ,   i t   w i l l   be  e v i d e n t   to   t h o s e  

s k i l l e d   in  t h e   a r t   t h a t   t h e   p r e s e n t   i n v e n t i o n   m a y  

be  e m b o d i e d   in  o t h e r   s p e c i f i c   f o r m s   w i t h o u t  

d e p a r t i n g   f rom  t h e   e s s e n t i a l   c h a r a c t e r i s t i c s  

t h e r e o f .   The  p r e s e n t   e m b o d i m e n t s   a r e ,   t h e r e f o r e ,  

to  be  c o n s i d e r e d   in  a l l   r e s p e c t s   as  i l l u s t r a t i v e  

and  n o t   r e s t r i c t i v e ,   t h e   s c o p e   of  t h e   i n v e n t i o n  

b e i n g   i n d i c a t e d   by  t h e   a p p e n d e d   c l a i m s   r a t h e r   t h a n  

by  t h e   f o r e g o i n g   d e s c r i p t i o n ,   and  a l l   c h a n g e s  

w h i c h   come  w i t h i n   t h e   m e a n i n g   and  r a n g e   o f  

e q u i v a l e n c y   of  t h e   c l a i m s   are ,   t h e r e f o r e ,   i n t e n d e d  

to  be  e m b r a c e d   t h e r e i n .  



1.  An  e l e c t r o n i c   s t a r t e r   c i r c u i t   f o r   a  

d i s c h a r g e   lamp  (8)  h a v i n g   p r e h e a t a b l e   e l e c t r o d e s  

(10 ,   1 2 ) ,   t h e   e l e c t r o d e s   h a v i n g   a  p a i r   of   t e r m i n a l s  

c o n n e c t a b l e   to   a  p a i r   of  i n p u t   t e r m i n a l s   (2,  4 )  

of  an  AC  v o l t a g e   s o u r c e ,   c h a r a c t e r i s e d   in  t h a t   t h e  

s t a r t e r   c i r c u i t   c o m p r i s e s   a  t h y r i s t o r   s w i t c h   ( 1 6 )  

c o n n e c t e d   in  s e r i e s   to  a n o t h e r   p a i r   of  t e r m i n a l s  

of  t h e   lamp  e l e c t r o d e s   and  an  i g n i t i o n   c i r c u i t  

c o n n e c t e d   to   s a i d   t h y r i s t o r   s w i t c h ,   t h e   t h y r i s t o r  

s w i t c h   b e i n g   c o n t r o l l e d   by  s a i d   i g n i t i o n   c i r c u i t ,  

t h e   i g n i t i o n   c i r c u i t ,   u p o n   a c t u a t i o n   of  t h e  

s t a r t e r ,   r e p e a t e d l y ,   f o r   a  p r e d e t e r m i n e d   n u m b e r  

of  c y c l e s   c a l c u l a t e d   by  t h e   c h a r a c t e r i s t i c s   a n d  

v a l u e s   of   t he   i g n i t i o n   c i r c u i t   e l e m e n t s   t o  

e n s u r e   a  d e f i n i t e   i g n i t i o n   of   t h e   lamp  u n d e r  

s t a n d a r d   c o n d i t i o n s ,   r e n d e r s   s a i d   t h y r i s t o r   s w i t c h  

c o n d u c t i v e ,   and  w h e r e i n   s a i d   i g n i t i o n   c i r c u i t  

c u t s   o f f   t h e   c o n d u c t i o n   of   s a i d   t h y r i s t o r   s w i t c h  

upon   t h e   i g n i t i o n   of  s a i d   lamp  or  t he   t e r m i n a t i o n  

of  s a i d   p r e d e t e r m i n e d   n u m b e r   of  c y c l e s .  

2.  A  s t a r t e r   as  c l a i m e d   in   c l a i m   1  w h e r e i n   s a i d  

i g n i t i o n   c i r c u i t   c o m p r i s e s   a t   l e a s t   one  c a p a c i t o r  

(22)   c o n n e c t e d   b e t w e e n   t h e   a n o d e   and  the   g a t e   o f  



s a i d   t h y r i s t o r   (16)   f o r   d e t e r m i n i n g   t h e   p e r i o d   o f  

t i m e   i n  w h i c h   s a i d   i g n i t i o n   c i r c u i t   r e p e a t e d l y  

r e n d e r s   s a i d   t h y r i s t o r   s w i t c h   c o n d u c t i v e .  

3.  A  s t a r t e r   as  c l a i m e d   in  c l a i m   2  w h e r e i n   s a i d  

i g n i t i o n   c i r c u i t   c o m p r i s e s   a  r e c t i f y i n g   e l e m e n t  

(20)   f o r   c o m p l e t e l y   c h a r g i n g   s a i d   c a p a c i t o r   ( 2 2 )  

d u r i n g   s a i d   p r e d e t e r m i n e d   p e r i o d   of  t i m e ,   w h i c h  

t i m e   p e r i o d   is   e q u a l   t o  o r  g r e a t e r   t h a n   t h e  

s e l e c t e d   p r e d e t e r m i n e d   m a x i m a l   p e r i o d   of  t i m e   f o r  

i g n i t i n g   s a i d   lamp  u n d e r   s t a n d a r d   o p e r a t i n g  

c o n d i t i o n s .  

4.  A  s t a r t e r   as  c l a i m e d   in  c l a i m   2  or  c l a i m   3 

w h e r e i n   s a i d   i g n i t i o n   c i r c u i t   c o m p r i s e s   a  r e s i s t o r  

( 2 4 )   c o n n e c t e d   in  s e r i e s   w i t h   s a i d   c a p a c i t o r   ( 2 8 ) ,  

w h i c h   r e s i s t o r   c o n s t i t u t e s   a  d i s c h a r g e   p a t h   f o r  

s a i d   c a p a c i t o r .  

5.  A  s t a r t e r   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   2  a n d  

4  a n d ,   f u r t h e r   c o m p r i s i n g   a  s e c o n d   c a p a c i t o r   ( 2 6 )  

c o n n e c t e d   in  p a r a l l e l   w i t h   s a i d   f i r s t   c a p a c i t o r   ( 2 2 )  

a c r o s s   a t   l e a s t   a  p a r t   of  t h e   i g n i t i o n   c i r c u i t ,  

w h e r e i n   t h e   c o m b i n e d   v a l u e s   of   s a i d   c a p a c i t o r s  

d e t e r m i n e   t h e   p e r i o d   of   t i m e   in  w h i c h   s a i d   i g n i t i o n  



c i r c u i t   r e p e a t e d l y   r e n d e r s   s a i d   t h y r i s t o r   s w i t c h  

c o n d u c t i v e .  

6.  A  s t a r t e r   as  c l a i m   in  c l a i m   5  and  f u r t h e r  

c o m p r i s i n g   a  r e s i s t o r   (24 ,   F i g .   3)  c o n n e c t e d   i n  

p a r a l l e l   w i t h   s a i d   s e c o n d   c a p a c i t o r   (26 ,   F i g . 3 )  

and  c o n s t i t u t i n g   a  d i s c h a r g e   p a t h   f o r   s a i d   s e c o n d  

c a p a c i t o r .  

7.  A  s t a r t e r   as  c l a i m e d   in  c l a i m   5  or  c l a i m   6  a n d  

f u r t h e r   c o m p r i s i n g   a  d i o d e   (34 )   c o n n e c t e d   in  c i r c u i t  

b e t w e e n   s a i d   f i r s t   and  s e c o n d   c a p a c i t o r s   (22 ,   2 6 ) .  

8.  A  s t a r t e r   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   1  t o  

7  w h e r e i n   s a i d   i g n i t i o n   c i r c u i t   c o m p r i s e s   a  v o l t a g e  

s t a b i l i z i n g   e l e m e n t   ( 1 8 )   c o n n e c t e d   in   s e r i e s   w i t h  

t h e   g a t e   of   s a i d   t h y r i s t o r ,   w h i c h   e l e m e n t   c o n d u c t s  

w h e n e v e r   t h e   v o l t a g e   t h e r e a c r o s s   r e a c h e s   a  

p r e d e t e r m i n e d   v a l u e .  

9.  A  s t a r t e r   as  c l a i m e d   in  c l a i m   8  w h e r e i n   s a i d  

v o l t a g e   s t a b i l i z i n g   e l e m e n t   is   a  z e n e r   d i o d e   ( 1 8 ) .  

10.  A  s t a r t e r   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  t o  

9  and   f u r t h e r   c o m p r i s i n g   a  d i o d e   ( 3 2 )   c o n n e c t e d   i n  



t h e   i g n i t i o n   c i r c u i t   b e t w e e n   t h e   t h y r i s t o r ' s   a n o d e  

of  t h e   t h y r i s t o r   and  s a i d   lamp  to  p r o t e c t   t h e  

c i r c u i t   a g a i n s t   h i g h   v o l t a g e   i m p u l s e s .  
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