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Electronic  ballast  for  fluorescent  lamps. 
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@  An  electronic  ballast  for  a  discharge  lamp  has  a  transistor- 
oscillator  arrangement  comprising  a  single  transistor  (TS), 
whose  base  is  coupled  to  be  driven  via  a  feedback  winding  (L4) 
of  a  transformer  (TR1).  A  primary  winding  (L3)  of  the  trans- 
former  forms  part  of  a  resonant  circuit  connected  in  the  collec- 
tor  path  of  the  transistor.  A  secondary  winding  (L5)  of  the 
transformer  is  connected  across  a  discharge  lamp  (1  )  for  the 
supply  of  high  frequency  alternating  voltage  to  the  lamp. 

The  transistor  is  biased  into  class  A  operation,  by  a  biasing 
means  (R2,  R3).  This  biasing  means  can  also  be  used  as  a  dim- 
mer  by  adjusting  the  operation  of  the  transistor  along  its 
characteristic  curve  to  alter  the  collector  voltage. 

The  ballast  has  lamp  connector  terminals,  4,  5  a  first  one 
4  of  the  terminals  being  connected  to  an  a.c.  voltage  supply  (L), 
and  the  second  of  the  connector  terminals  (5)  being  connected 
to  a  rectifying  means  (D1-D4).  This  ensures  that  the  ballast 
only  operates  when  an  operative  filament  (2)  is  connected  be- 
tween  the  lamp  connector  terminal  (4,  5). 

Mains  supply  voltage  is  filtered  by  a  line  filter  L1,  12, 
C1-C3. 

L  
II 

ACTORUM  AG 

An electronic ballast for a discharge lamp has a transistor- 
oscillator  arrangement  comprising  a  single  transistor  (TS), 
whose  base  is  coupled  to  be  driven  via  a  feedback  winding  (L4) 
of  a  transformer  (TR1).  A  primary  winding  (L3)  of  the  trans- 
former  forms  part  of  a  resonant  circuit  connected  in  the  collec- 
tor  path  of  the  transistor.  A  secondary  winding  (L5)  of  the 
transformer  is  connected  across  a  discharge  lamp  (1)  for  the 
supply  of  high  frequency  alternating  voltage  to  the  lamp. 

The  transistor  is  biased  into  class  A  operation,  by  a  biasing 
means  (R2,  R3).  This  biasing  means  can  also  be  used  as  a  dim- 
mer  by  adjusting  the  operation  of  the  transistor  along  its 
characteristic  curve  to  alter  the  collector  voltage. 

The  ballast  has  lamp  connector  terminals,  4,  5  a  first  one 
4  ofthe terminals  being  connected  to  an  a.c.  voltage  supply  (L), 
and  the  second  of the  connector  terminals  (5)  being  connected 
to  a  rectifying  means  (D1-D4).  This  ensures  that  the  ballast 
only  operates  when  an  operative  filament  (2)  is  connected  be- 
tween  the  lamp  connector  terminal  (4,  5). 

Mains  supply  voltage  is  filtered  by  a  line  filter  L1,  12, 
C1-C3. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  e l e c t r o n i c   b a l l a s t  

f o r   f l u o r e s c e n t   l a m p s .  

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

f l u o r e s c e n t   l a m p s   to  c o n v e r t   t h e   f r e q u e n c y   of  a  v o l t a g e  

s u p p l y   to   t h e   lamp  f rom  m a i n s   f r e q u e n c y   ( 5 0 / 6 0   Hz)  to   a  

v e r y   h i g h   f r e q u e n c y   s u c h   as  30  KHz.  T h i s   h a s  s e v e r a l  

a d v a n t a g e s ,   f o r   e x a m p l e   p r o v i d i n g _ f l i c k e r l e s s   o p e r a t i o n  

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

e f f i c i e n c y   ( l a r g e l y   due  to   an  i m p r o v e d   power   f a c t o r ) .  

Some  f o r m s   of  e l e c t r o n i c   b a l l a s t ,   f o r   e x a m p l e   t h a t  

d e s c r i b e d   in  E P - A - 0 0 7 5 1 7 6 ,   u se   a  h i g h   f r e q u e n c y  

o s c i l l a t o r   e m p l o y i n g   two  s w i t c h i n g   t r a n s i s t o r s ,   b a s e  

d r i v e n   by  s e c o n d a r y   w i n d i n g s   of  a  t r a n s f o r m e r   w h o s e  

p r i m a r y   i s   c o n n e c t e d   to   s u p p l y   d r i v e   c u r r e n t   to   a  

f l u o r e s c e n t   l a m p .   C u r r e n t   s u p p l y   to   t h e   lamp  i s   p r o v i d e d  

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

H o w e v e r ,   t h e   u se   of  two  t r a n s i s t o r s   g i v e s   r i s e   t o  

p r o b l e m s   of  m a t c h i n g .   In  p a r t i c u l a r ,   when  t h e  

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

is   a  d a n g e r   t h a t ,   i n s t e a d   of  one  t u r n i n g  o f f   p r o m p t l y   a s  

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

b o t h   t r a n s i s t o r s k a r e   t u r n e d   on,   c a u s i n g   d i s t o r t i o n   of  t h e  

v o l t a g e   w a v e f o r m .  

GB  1 4 7 1 1 5 0   d e s c r i b e s   a  b a l l a s t   u s i n g  a   s i n g l e  

t r a n s i s t o r   b i a s e d t o   C l a s s   C  o p e r a t i o n   w i t h   an  LC 

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

t r a n s f o r m e r .   The  s e c o n d a r y   w i n d i n g   of  a  t r a n s f o r m e r   i s  

u s e d   b o t h   to  p r o v i d e  H T   v o l t a g e   to   t h e   lamp  and  to  s u p p l y  

c u r r e n t   to   h e a t  u p   b o t h  t h e   i g n i t i o n   f i l a m e n t   of  t h e  

l a m p .   In  t h e   e v e n t   t h a t   a  l a m p   i s  n o t   p r e s e n t ,   and  t h e  

b a l l a s t   is   i n a d v e r t e n t l y   no t   t u r n e d   o f f ,   c u r r e n t   a n d  



v o l t a g e   w i l l   c o n t i n u e   to   be  s u p p l i e d   c o n s t i t u t i n g   a  

s a f e t y   h a z a r d .  

A c c o r d i n g   to   a  f i r s t   a s p e c t   of  t h e   i n v e n t i o n ,  

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

l a m p ,   w h i c h   b a l l a s t   c o m p r i s e s :  

a  t r a n s i s t o r - o s c i l l a t o r   a r r a n g e m e n t   h a v i n g   t r a n s i s t o r  

m e a n s   o p e r a b l e   to   p r o v i d e   h i g h   f r e q u e n c y   a l t e r n a t i n g  

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

m e a n s   r e s p o n s i v e   to   s a i d   l amp  b e i n g   f a u l t y   or   a b s e n t  

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

A c c o r d i n g   to   one   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

l amp  w h i c h   b a l l a s t   c o m p r i s e s :   a  v o l t a g e   s u p p l y   t e r m i n a l  

f o r   c o n n e c t i o n   to   a  v o l t a g e   s u p p l y ;   a  

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

i n p u t   and   o p e r a b l e   to   p r o v i d e   t h e r e f r o m   h i g h   f r e q u e n c y  

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

and   s e c o n d   l amp  c o n n e c t o r   t e r m i n a l s   f o r   c o n n e c t i o n   a c r o s s  

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

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

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

t r a n s i s t o r - o s c i l l a t o r   a r r a n g e m e n t   i s   c o n n e c t e d   t o   t h e  

s e c o n d   l amp  c o n n e c t o r   t e r m i n a l   so  t h a t   o p e r a t i o n   of  t h e  

b a l l a s t   i s   o n l y   p e r m i t t e d   when  an  o p e r a t i v e   f i l a m e n t   i s  

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

t e r m i n a l s .  

In  one  e m b o d i m e n t ,   t h e   v o l t a g e   s u p p l y   t e r m i n a l   i s  

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

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

v o l t a g e   s o u r c e   d . c .   v o l t a g e   to   t h e   t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t ,   t h e   f i r s t   l amp  c o n n e c t o r   t e r m i n a l   b e i n g  

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

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

o s c i l l a t o r   a r r a n g e m e n t   v i a   t h e   r e c t i f y i n g   m e a n s .  

The  t r a n s i s t o r - o s c i l l a t o r   a r r a n g e m e n t   may  c o m p r i s e  

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

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



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

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

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

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

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

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

w i n d i n g s   of  t h e   same  t r a n s f o r m e r .  

The  f i r s t   and   s e c o n d   w i n d i n g s   may  fo rm  t h e   p r i m a r y  

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

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

s a i d   h i g h   f r e q u e n c y   v o l t a g e   to   t h e   l a m p .   A  f u r t h e r  

i g n i t i o n   f i l a m e n t   of  t h e   lamp  may  be  c o n n e c t e d   a c r o s s   a  

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

B i a s i n g   means   may  be  p r o v i d e d   f o r   a d j u s t a b l y  

b i a s i n g   t h e   t r a n s i s t o r   of  t h e   t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t   to   v a r y   t h e   m a g n i t u d e   of  t h e   h i g h   f r e q u e n c y  

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

The  t e r m   h i g h   f r e q u e n c y   u s e d   h e r e i n   d e n o t e s   a  

f r e q u e n c y   of  g r e a t e r   t h a n   1KHz,  and  p r e f e r a b l y   g r e a t e r  

t h a n   1 0 K H z .  

The  t r a n s i s t o r   o f  t h e   t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t   i s   p r e f e r a b l y   b i a s e d   to   c l a s s   A  o p e r a t i o n .  

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

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

d i s c h a r g e   l a m p ,   w h i c h   b a l l a s t   c o m p r i s e s :   a  t r a n s i s t o r -  

o s c i l l a t o r   a r r a n g e m e n t   f o r   p r o v i d i n g ,   f r o m   a  D . C .  

v o l t a g e ,   h i g h   f r e q u e n c y   a l t e r n a t i n g   v o l t a g e   f o r   o p e r a t i o n  

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

s e c o n d a r y  w i n d i n g   f o r  c o n n e c t i o n   a c r o s s   e x t e r n a l  

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

f r e q u e n c y   a l t e r n a t i n g   v o l t a g e   f o r   o p e r a t i o n   of  t h e   l a m p ,  

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

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

t r a n s i s t o r - o s c i l l a t o r   a r r a n g e m e n t ,   and  s a i d   t r a n s i s t o r -  

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

h a v i n g   a  c o n t r o l  e l e c t r o d e   c o u p l e d   to  a  f e e d b a c k  w i n d i n g  

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



r e s o n a n t   c i r c u i t   and   a  b i a s i n g   a r r a n g e m e n t   f o r   b i a s i n g  

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

Such   an  a r r a n g e m e n t   has   t h e   f o l l o w i n g   f e a t u r e s ;  

( i )   t h e   i n p u t   and   o u t p u t   w a v e f o r m s   a r e   s u b s t a n t i a l l y   1 8 0 °  

o u t   of  p h a s e ;   ( i i )   t h e r e   i s   a  t r a n s f o r m e r   c o u p l i n g   f r o m  

t h e   t r a n s i s t o r   o u t p u t   to   t h e   l a m p ;   ( i i i )   when  t h e r e   i s   n o  

i n p u t   s i g n a l   due   to   t h e   f e e d b a c k   s i g n a l   b e i n g   c u t - o f f ,  

t h e   t r a n s i s t o r   e m p l o y s   an  i d l e   c u r r e n t   as  a  s t a n d b y  

c u r r e n t   f o r   t h e   o p e r a t i o n   of  t h e   t r a n s i s t o r ;   ( i v )   t h e  

t r a n s i s t o r   i s   o p e r a t i n g   in  an  a m p l i f y i n g   mode ,   u s u a l l y  

b i a s e d   so  t h a t   t h e   q u i e s c e n t   c o l l e c t o r ,   or   c o n t r o l   p a t h ,  

c u r r e n t   i s   m idway   b e t w e e n   t h e   maximum  and   m i n i u m u m   v a l u e s  

of  t h e   o u t p u t   c u r r e n t   s w i n g .  

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

l e s s   h a r m o n i c   d i s t o r t i o n / i n t e r f e r e n c e ,   e c o n o m y   ( i . e .  

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

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

t h e   f e e d b a c k   has   a  more   s t a b i l i s i n g   e f f e c t .  

By  c o n t r a s t ,   t h e   n o r m a l l y   u s e d   c l a s s   B  a n d   C  g i v e  

t h e   f o l l o w i n g   e f f e c t s :  

C l a s s   B:  i n p u t   and   o u t p u t   a r e   in  p h a s e   a n d ,   i f  

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

more   e a s i l y   and  c a u s e   m o r e   l o s s .  

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

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

Fo r   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   p r e s e n t  

i n v e n t i o n ,   and   to  show  how  t h e   same  may  be  c a r r i e d   i n t o  

e f f e c t ,   r e f e r e n c e   w i l l   now  be  made ,   by  way  of  e x a m p l e ,   t o  

t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  

F i g u r e   1  i s   a  c i r c u i t   d i a g r a m   of  a  h i g h   f r e q u e n c y  

b a l l a s t   f o r   a  f l u o r e s c e n t   l amp  w i t h   a  l i n e   f i l t e r ;  

F i g u r e   2  i s   a  d i a g r a m   s h o w i n g   one  f o r m   o f  

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

F i g u r e   3  is   a  d i a g r a m   i l l u s t r a t i n g   one  f o rm  o f  



t r a n s f o r m e r   f o r   t h e   l i n e   f i l t e r ;  

F i g u r e   4  shows   t h e   b a l l a s t   of  F i g u r e   1  w i t h   o n e  

f o r m   of  h i g h   f r e q u e n c y   c u t   o f f   d e v i c e ;  

F i g u r e   5  shows   t h e   b a l l a s t   of  F i g u r e   1  b u t  

i n c l u d i n g   an  a l t e r n a t i v e   f o r m   of  h i g h   f r e q u e n c y   c u t   o f f  

d e v i c e ;  

F i g u r e   6  shows   an  a r r a n g e m e n t   w i t h   two  d i s c h a r g e  

l a m p s ;  

F i g u r e s   7  and   8  show  t h e   i n p u t   and  o u t p u t  
w a v e f o r m s   r e s p e c t i v e l y   of  t h e   l i n e   f i l t e r ;   a n d  

F i g u r e   9  shows  a  f u r t h e r   e m b o d i m e n t   of  c u t   o f f  

d e v i c e .  

F i g u r e   1  shows   a  b a l l a s t   and  l i n e   f i l t e r   h a v i n g  

i n p u t s   L  a n d   N  ( l i v e   and  n e u t r a l )   f o r   r e c e i v i n g   m a i n s  

s u p p l y   v o l t a g e ,   f o r   e x a m p l e   240V,  a t   5 0 H z .  

A  f l u o r e s c e n t   lamp  to  be  u s e d   w i t h   t h e   b a l l a s t   i s  

d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l   1  and  has   f i r s t   a n d  

s e c o n d   i g n i t i o n   f i l a m e n t s   2 , 3 .   The  lamp  may  b e ,   f o r  

e x a m p l e ,   a  P h i l i p s   TLD  54,   36  W a t t s   l a m p .  
The  l i n e   f i l t e r ,   shown  to   t h e   l e f t   of  b r o k e n   l i n e  

X-X  in  F i g u r e   1,  s e r v e s   to   p a s s   m a i n s   f r e q u e n c y   t o  

o p e r a t e   t h e  b a l l a s t ,   and   to   p r e v e n t   t h e   r e t u r n   of  h i g h  

f r e q u e n c y   c o m p o n e n t s   to  m a i n s   and  c o m p r i s e s   two  c h o k e s   L l  

and  L2  in  t h e   " l i v e "   l i n e   and  in  t h e   " n e u t r a l "   l i n e  

r e s p e c t i v e l y ,   and  a  c a p a c i t a t i v e   a r r a n g e m e n t   c o m p r i s i n g   a  

c a p a c i t o r   Cl  c o n n e c t e d   in  p a r a l l e l   w i t h   two  c a p a c i t o r s  

C2,  C3,  c o n n e c t e d   in  s e r i e s   b e t w e e n   t h e   l i v e   and   n e u t r a l  

l i n e s .   The  j u n c t i o n   of  t h e   c a p a c i t o r s   C2  and  C3  i s  

e a r t h e d .   A  0 .5A  f u s e   F  i s  c o n n e c t e d   in  t h e   l i v e   l i n e .  

Each  c h o k e   has   an  E  -   I  s h a p e d   c o r e   a r r a n g e m e n t   a s  

shown  in  F i g u r e   3,  in  w h i c h   t h e   d i m e n s i o n s   of  t h e   E 

s e c t i o n   a r e   as  f o l l o w s :  



The  t h i c k n e s s   of  t h e   c o r e   i s   1 . 3   cm,  and  t h e   w i n d i n g   i s  

1000  t u r n s   of  SWG 32  on  t h e   c e n t r a l   l i m b   of  t h e   c o r e .  

B o t h   c h o k e s   a r e   i d e n t i c a l .  

I t   h a s   b e e n   f o u n d   t h a t   w i t h   t h i s   t r a n s f o r m e r  

a r r a n g e m e n t   s u i t a b l e   c a p a c i t o r   v a l u e s   a r e :  

An  a d v a n t a g e   of  t h e   d e s c r i b e d   l i n e   f i l t e r   i s   t h a t   t h e  

i n p u t   w a v e f o r m   i s   s u b s t a n t i a l l y   s i n u s o i d a l   a t   50Hz  so  a s  

to   c a u s e   as  l i t t l e   i n t e r f e r e n c e   as  p o s s i b l e   on  t h e   m a i n s  

c i r c u i t .   S i m i l a r l y   t h e   o u t p u t   w a v e f o r m ,   t h a t   i s   a c r o s s  

w i n d i n g   L5  of  F i g u r e   1,  i s   s u b s t a n t i a l l y   s i n u s o i d a l   a t  

42KHz  and   900V  p e a k   to   p e a k .   The  two  w a v e f o r m s   a r e   s h o w n  

in   F i g u r e s   7  and   8 .  

The  b a l l a s t ,   to   t h e   r i g h t   of  b r o k e n   l i n e   X-X,  w i l l  

now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g u r e   1.  A  r e s i s t o r  

Rl   i s   c o n n e c t e d   b e t w e e n   l i v e   i n p u t   L  and   one  t e r m i n a l   4  

f o r   r e l e a s a b l e   c o n n e c t i o n   to   one   end  of  t h e   f i l a m e n t   2  o f  

t h e   f l u o r e s c e n t   l amp  1.  A  s e c o n d   t e r m i n a l  5 ,   f o r  

r e l e a s a b l e   c o n n e c t i o n   to  t h e   o t h e r   end  of  t h e   f i l a m e n t   2 ,  

i s   c o n n e c t e d   to   n e u t r a l   i n p u t   N  v i a   two  p o l e s   of  a  

r e c t i f y i n g   means   in   t h e   f o r m   of   a  d i o d e   b r i d g e   D l - D 4 ,   t h e  

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

e l e c t r o l y t i c   c a p a c i t o r   C4.  The  o t h e r   f i l a m e n t   3  i s   a l s o  

p r o v i d e d   w i t h   r e l e a s a b l e   t e r m i n a l s   41  and   5 ' .   T h e  

t e r m i n a l s   4,  5,  4'  and   5'  a r e   p r o v i d e d   by  s o c k e t s   o r  

p l u g s   to   w h i c h   t h e   l amp   1  i s   r e l e a s a b l y   c o n n e c t e d .   I n  

p a r a l l e l   w i t h   t h e   c a p a c i t o r   C4  t h e r e   a r e   c o n n e c t e d ,   i n  



s e r i e s ,   a  f i r s t   v a r i a b l e   b i a s i n g   r e s i s t o r   R2  and   a  

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

r e s i s t o r   R3  and  a  c a p a c i t o r   C5.  T h i s   a r r a n g e m e n t   s e r v e s  

to  b i a s   a  t r a n s i s t o r   TS  i n t o   c l a s s   A  o p e r a t i o n .  

The  t r a n s i s t o r   TS  has   i t s   b a s e   B  c o n n e c t e d   to   t h e  

j u n c t i o n   6  of  t h e   f i r s t   v a r i a b l e   r e s i s t o r   R2  and   t h e  

p a r a l l e l   a r r a n g e m e n t ,   and  i t s   e m i t t e r   E  c o n n e c t e d   t o  

g r o u n d .   I t s   c o l l e c t o r   C  is   c o n n e c t e d ,   v i a   an  LC 

o s c i l l a t i n g   a r r a n g e m e n t   OS,  to   a  p o l e   of  t h e   e l e c t r o l y t i c  

c a p a c i t o r   C4  and  to   t h e   f i r s t   v a r i a b l e   r e s i s t o r .   An 

i n d u c t i v e   p o r t i o n   L3  of  t h e   LC  o s c i l l a t o r   OS  i s  

c o n s t i t u t e d   by  p a r t   of  a  p r i m a r y   w i n d i n g   of  a  t r a n s f o r m e r  

TR1.  The  c a p a c i t a t i v e   p o r t i o n   is   f o r m e d   by  a  c a p a c i t o r  

C6.  A  f e e d b a c k   w i n d i n g   L4  of  t h e   t r a n s f o r m e r   TR1  i s  

c o n n e c t e d   b e t w e e n   t h e   b a s e   B  of  t h e   t r a n s i s t o r   and  t h e  

s a i d   j u n c t i o n   6.  The  s e c o n d a r y   w i n d i n g   of  t h e  

t r a n s f o r m e r   TR1  i s   f o r   l o a d i n g   t h e   f l u o r e s c e n t   l amp  3  a n d  

has   two  s e c t i o n s   L5,  L6  f o r   p r o v i d i n g   r e s p e c t i v e l y   a  h i g h  

t e n s i o n   s u p p l y   f o r   t h e   l a m p ,   and  a  v o l t a g e   s u p p l y   f o r   t h e  

s e c o n d   l amp  f i l a m e n t   3.  The  a r r a n g e m e n t   of  t h e  

t r a n s f o r m e r   w i n d i n g s   i s   shown  more   c l e a r l y   in  F i g u r e   2 .  

A  s u i t a b l e   t r a n s f o r m e r   w o u l d   be  a  F e r r i t e   s w i t c h i n g  

t r a n s f o r m e r .   The  t u r n s   of  t he   t r a n s f o r m e r   a r e   c h o s e n   t o  

l i m i t   t h e   open   c i r c u i t   v o l t a g e   a c r o s s   L5,   so  as  t o  

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

f r e q u e n c y   i s   s u f f i c i e n t   a b o v e   5KHz  to   a v o i d   a u d i b l e  

n o i s e .   A  d i o d e   c l a m p   D5,  e . g .   BY  527  P h i l i p s   x  2 

c o n n e c t e d   in  s e r i e s ,   i s   c o n n e c t e d   b e t w e e n   t h e   c o l l e c t o r   C 

and  e m i t t e r   E  of  t h e   t r a n s i s t o r   TS  to  l i m i t   t h e  

p e a k - t o - p e a k   s w i n g   t h e r e a c r o s s .  

O p e r a t i o n   of  t h e   c i r c u i t   is   as  f o l l o w s : -  

When  m a i n s   v o l t a g e   i s   a p p l i e d   to   t h e   i n p u t  

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

w h i c h   f i l t e r s   i t   to   r e m o v e   l i n e   i n t e r f e r e n c e   or  n o i s e .  

I t   is   t h e n   r e c t i f i e d   u s i n g   t h e   b r i d g e   Dl  to  D4  and   u s e d  

to  c h a r g e   t h e   e l e c t r o l y t i c   c a p a c i t o r   C4  to   t h e   c i r c u i t  

o p e r a t i o n   v o l t a g e .   When  t h e   c a p a c i t o r   C4  is  c h a r g e d  



s u f f i c i e n t l y ,   a  b a s e   c u r r e n t   f l o w i n g   v i a   r e s i s t o r   R2  t o  

t h e   b a s e   B  of  t h e   t r a n s i s t o r   TS  t u r n s   t h e   t r a n s i s t o r   o n .  

As  a  r e s u l t   a  c o l l e c t o r   c u r r e n t   f l o w s   t h r o u g h   t h e   p a r t   L3 

of  t h e   p r i m a r y   w i n d i n g   of  t h e   t r a n s f o r m e r   TR.  T h i s   h a s  

two  e f f e c t s :  

i )   an  o u t p u t   t r a n s f o r m e r   v o l t a g e   i s   i n d u c e d   in  t h e  

p a r t   L5  of  t h e   t r a n s f o r m e r   s e c o n d a r y   to   p r o v i d e   HT 

v o l t a g e   to   t h e   l amp  1;  a n d  

i i )   a  r e v e r s e   v o l t a g e   i s   s e t   up  in  t h e   b a s e   d r i v e  

p a r t   L4  of  t h e   t r a n s f o r m e r   to   c a u s e   t h e   t r a n s i s t o r   t o  

t u r n  o f f .  

W i t h   t h e   t r a n s i s t o r   TS  t u r n e d   o f f ,   c a p a c i t o r   C6  i s  

c h a r g e d   by  c u r r e n t   f l o w   f r o m   t h e   o s c i l l a t o r   w i n d i n g   L3  o f  

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

v o l t a g e   as  to   p r e v e n t   f u r t h e r   c u r r e n t   f l o w   t h r o u g h  

w i n d i n g   L3.   Then  t h e   c a p a c i t o r   C6  d i s c h a r g e s ,   as  in  a  

c o n v e n t i o n a l   LC  o s c i l l a t i n g   c i r c u i t ,   to   c a u s e   a  r e v e r s e  

c u r r e n t   to   f l o w   t h r o u g h   w i n d i n g   L3  and  h e n c e   t h r o u g h  

s e c o n d a r y   w i n d i n g   L5.  The  c a p a c i t o r   C6  d i s c h a r g e   a l s o  

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

d r i v e   p a r t   L4  of  t h e   t r a n s f o r m e r   to   t u r n   on  t h e  

t r a n s i s t o r   and   r e p e a t   t h e   p r o c e s s .   Hence   t h e r e   i s  

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

f o r   d r i v i n g   t h e   l amp  1,  a t   a  f r e q u e n c y   w h i c h   i s   m u c h  

g r e a t e r   t h a n   m a i n s   f r e q u e n c y   and  w h i c h   d e p e n d s   on  t h e  

o s c i l l a t i n g   f r e q u e n c y   of  t h e   LC  o s c i l l a t i n g   c i r c u i t   O S .  

T y p i c a l l y ,   t h e   o p e r a t i n g   f r e q u e n c y   of  t h e   lamp  may  be  30 

KHz  or   a b o v e .  

T h e   a d v a n t a g e s   of  u s i n g   a  h i g h e r   f r e q u e n c y   i n c l u d e  

l e s s   p o w e r   c o n s u m p t i o n   by  t h e   b a l l a s t / l a m p   a r r a n g e m e n t  

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

o p e r a t i o n   of   t h e   l a m p .   In  a d d i t i o n ,   t h e   h i g h   f r e q u e n c y  

e n s u r e s   t h a t   t h e   l amp  i s   s u b s t a n t i a l l y   " f l i c k e r   f r e e "   i n  

u s e .   In  a  t e s t   u s i n g   t h e   e m b o d i m e n t   of  F i g u r e   1  run   a t  

37  KHz,  t h e   p o w e r   s u p p l y   was  3 9 . 6 W ,   t h e   c u r r e n t   d r a w n  

137mA  and   t h e   p o w e r   f a c t o r   9 3 . 5 5 % .   At  47 .6KHz  t h e  

c o r r e s p o n d i n g   F i g u r e s   w e r e   49 .8W,   210mA  and  9 8 . 8 % .  



S i n c e   t h e   c u r r e n t   f o r   h e a t i n g   t h e   f i l a m e n t   and  t h e  

HT  v o l t a g e   f o r   t h e   lamp  a r e   t a k e n   f rom  t h e   s a m e  

t r a n s f o r m e r   w i n d i n g ,   t h e r e   is  a  f a s t   p o w e r   s u p p l y   to  t h e  

lamp  c o u p l e d   w i t h   a  s l o w   s t a r t   u p .  

As  is   c l e a r   f r o m   F i g u r e   1,  t h e   c u r r e n t   f l o w s   t o  

t h e   d i o d e   b r i d g e   f r o m   t h e   i n p u t   L  by  way  of  r e s i s t o r   R l  

and  lamp  c o n n e c t o r   t e r m i n a l   4,  f i l a m e n t   2,  and  l a m p  

c o n n e c t o r   t e r m i n a l   5.  T h u s ,   as  a  p r o t e c t i v e   m e a s u r e ,  

w i t h   t h e   f l u o r e s c e n t   lamp  d i s c o n n e c t e d ,   or  i f   i t   b e c o m e s  

i n o p e r a t i v e   d u r i n g   u s e ,   t h e   b a l l a s t   w i l l   no t   o p e r a t e ,   a s  

t h e r e   w i l l   be  no  c u r r e n t   p a t h   v i a   t h e   f i l a m e n t   2 .  

F u r t h e r ,   t h e   lamp  may  be  o p e r a t e d   w i t h   o n l y   one  o p e r a t i v e  

f i l a m e n t ,   p r o v i d e d   t h a t   t h i s   i s  c o n n e c t e d   as  f i l a m e n t   2 .  

R e f e r r i n g   now  to  F i g u r e   4,  a  c u t   o f f   a r r a n g e m e n t  

to  o p e r a t e   in  t h e   e v e n t   of  lamp  f a i l u r e   w i l l   b e  

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

an  e x c e s s i v e   v o l t a g e   a c r o s s   t h e   lamp  and  i n c l u d e s ,  

c o n n e c t e d   in  s e r i e s   b e t w e e n   t h e   d i o d e   b r i d g e   D1-D4  a n d  

g r o u n d ,   a  r e s i s t o r   R4,  12V  r e l a y   w i n d i n g   6  and  a  

t h y r i s t o r   7.  The  t h y r i s t o r   7  i s   t r i g g e r e d   v i a   a n  

a r r a n g e m e n t   c o m p r i s i n g   a  z e n e r   d i o d e   8  and  e l e c t r o l y t i c  

c a p a c i t o r   C7  c o n n e c t e d   in  s e q u e n c e   to   t h e   b a s e   B  of  t h e  

t r a n s i s t o r   TS.  As  soon   as  t h e   c a p a c i t o r   C7  i s   c h a r g e d   t o  

t h e   z e n e r   v o l t a g e   of  d i o d e   8,  t h e   t h y r i s t o r   7  i s  

t r i g g e r e d .   One  c o n t a c t   t e r m i n a l   9  of  t h e   r e l a y   6  i s  

c o n n e c t e d   to  g r o u n d ,   w h i l e   a n o t h e r   10  i s   c o n n e c t e d   to   t h e  

b a s e   B  of  t h e   t r a n s i s t o r   TS.  A  r e s i s t o r   R5  i s   c o n n e c t e d  

b e t w e e n   t h e   t r i g g e r   of  t h y r i s t o r   7  and  g r o u n d   and  a  d i o d e  

D6  is   c o n n e c t e d   b e t w e e n   t h e   c a t h o d e   of  t h e   z e n e r   d i o d e   8 

and  g r o u n d .   Wi th   a  f a u l t y   l a m p ,   b u t   w i t h   i t s   f i l a m e n t  

s t i l l   in  o p e r a t i o n ,   or  w i t h   an  i n a b i l i t y   to  s t r i k e ,  

c a p a c i t o r   C7  is   s u f f i c i e n t l y   c h a r g e d   to   s t r i k e   t h e  

t h y r i s t o r .  

A n o t h e r   f o r m   of  c u t   o f f   a r r a n g e m e n t   i s   shown  i n  

F i g u r e   5:  t h e   r e m a i n i n g   c o m p o n e n t s   of  t h e   b a l l a s t   a r e   a s  

d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g u r e   1.  T h i s   f o r m   o f  

a r r a n g e m e n t   is  s i m i l a r   to  t h a t   d e s c r i b e d   w i t h   r e f e r e n c e  



to   F i g u r e   4  b u t   w i t h   t h e   t r i g g e r i n g   of  t h e   t h y r i s t o r   7 

b e i n g   e f f e c t e d   by  a  t r a n s f o r m e r   TR2  h a v i n g   one  w i n d i n g   L7 

c o n n e c t e d   a c r o s s   w i n d i n g   L6  of   t h e   t r a n s f o r m e r   TR1  a n d  

t h e   o t h e r   w i n d i n g   L8  c o n n e c t e d   in  p a r a l l e l   w i t h   a  

v a r i a b l e   r e s i s t o r   R7  u s e d   to   t r i g g e r   t h e   t h y r i s t o r .   T h i s  

a r r a n g e m e n t   i s   more   s e n s i t i v e   t h a n   t h a t   d e s c r i b e d   a b o v e  

w i t h   r e f e r e n c e   to   F i g u r e   1  and   o p e r a t e s   as  f o l l o w s .  

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

v o l t a g e   w i l l   be  i n d u c e d   in  t h e   s e c o n d a r y   w i n d i n g   L8  o f  

t h e   f i r i n g   t r a n s f o r m e r   TR2  s u f f i c i e n t   to   t r i g g e r   t h e  

t h y r i s t o r   7.  When  t r i g g e r e d ,   t h e   t h y r i s t o r  7   c o n d u c t s  

and   c a u s e s   t h e   r e l a y   6  to   t u r n   on ,   j o i n i n g   t e r m i n a l   9  t o  

t e r m i n a l   10  of   t h e   r e l a y   6,  t h e r e b y   c o n n e c t i n g   t h e   b a s e   B 

of  t h e   t r a n s i s t o r   TS  of  t h e   b a l l a s t   to   g r o u n d .   H e n c e  

o p e r a t i o n   of  t h e   t r a n s i s t o r   w i l l   be  p r e v e n t e d .   T h e  

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

i t   f a l l s   to   z e r o ,   t h e r e b y   c a u s i n g   o p e n i n g   of  t h e  

c o n n e c t i o n   b e t w e e n   t e r m i n a l s   9  and   1 0 .  

Fo r   a  m a i n s   v o l t a g e   of  240V  a t   50Hz ,   t h e   f o l l o w i n g  

a r e   s u i t a b l e   e x a m p l e s   of  t h e   c o m p o n e n t s   shown  in  t h e  

a b o v e   d e s c r i b e d   F i g u r e s .  

I t   w o u l d   a l s o   be  p o s s i b l e   to  u se   s u p p l y   v o l t a g e s  

of  110V,   10OV,  200V  and  220V  by  c h a n g i n g   t h e   v a l u e s   o f  

t h e   c o m p o n e n t s   ( i . e .   r e s i s t o r s ,   c a p a c i t o r s   and  number   o f  



t r a n s f o r m e r   w i n d i n g s )   a c c o r d i n g l y .  

A  d i m m i n g   f u n c t i o n   may  be  c a r r i e d   o u t   by  a d j u s t i n g  

t h e   b i a s   of  t h e   t r a n s i s t o r   TS  u s i n g   t h e   b i a s i n g  

a r r a n g e m e n t   R2,  R3  t o  a l t e r   t h e   o p e r a t i o n   p o i n t   of  t h e  

t r a n s i s t o r   on  i t s   c h a r a c t e r i s t i c   c u r v e   and  h e n c e   to   a l t e r  

t h e   o u t p u t   c o l l e c t o r   v o l t a g e .   As  an  a l t e r n a t i v e ,   a n  

e x t e r n a l   d immer   may  be  c o n n e c t e d   in  s e r i e s   w i t h   t h e   p o w e r  

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

F i g u r e   6  i l l u s t r a t e s   an  a r r a n g e m e n t   w i t h   two  l a m p s  

20,  21  e a c h   w i t h   t h e i r   a s s o c i a t e d   t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t .   The  a r r a n g e m e n t s   a r e   c o n n e c t   by  r e s p e c t i v e  

d i o d e s   D7,  D8  and  f u s e s   F2,  F3  to  t h e   r e c t i f y i n g   m e a n s  

Dl-D4  of  t h e   b a l l a s t .   A u t o - c u t   o f f   means   may  b e  

i n c l u d e d ,   as  shown  in  F i g u r e   4  or   5.  T h i s   i s   i n d i c a t e d  

g e n e r a l l y   a t   23  in  F i g u r e   6 .  

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

shown  in  F i g u r e s   4  and  5  i n c l u d e   a  r e l a y .   I t   w i l l   b e  

a p p r e c i a t e d   t h a t   t h i s   may  be  r e p l a c e d   by  a  f u l l y  

e l e c t r o n i c   s y s t e m   u s i n g   e l e c t r o n i c   s w i t c h i n g   c i r c u i t r y .  

Such  a  s y s t e m   i s   shown  by  way  of  e x a m p l e   in  F i g u r e   9 .  

The  o s c i l l a t o r   t r a n s i s t o r   TS  has   i t s   e m i t t e r   c o u p l e d   t o  

t h e   b r i d g e   D1-D4  v i a   a  n o r m a l l y   c o n d u c t i n g   t r a n s i s t o r  

TS1.   Thus  R6  and  R7  n o r m a l l y   p r o v i d e   a  b i a s   to   m a i n t a i n  

t r a n s i s t o r   TS1  c o n d u c t i v e .   I f   t h e   o s c i l l a t o r   s t a r t s   t o  

o p e r a t e   on  a  f a u l t y   l a m p ,   or  when  a  l amp  is   no t   p r e s e n t ,  

t h e   b a c k   EMF  on  t h e   t r a n s f o r m e r   TR1  i s   f e d   by  w i n d i n g   L7 

to  a  d i o d e   D7,  to   r e c t i f y   i t ,   and  t h e n   to   r e s i s t o r   R8  a n d  

c a p a c i t o r   C8.  C a p a c i t o r   C8  c h a r g e s   up  d u r i n g   t h e  

e x i s t e n c e   of  t h e   b a c k   EMF  a n d ,   a s s u m i n g   t h e   v a l u e   i s   h i g h  

e n o u g h   and   r e m a i n s   f o r   a  s u f f i c i e n t   t i m e ,   t r a n s i s t o r   TR2 

is   t u r n e d   on,   g i v i n g   a  v o l t a g e   d r o p   a c r o s s   R5  to   t r i g g e r  

t h y r i s t o r   7.  The  c u r r e n t   t h r o u g h   R6  is   t h e n   b y p a s s e d  

t h r o u g h   t h e   t h y r i s t o r   7 · s o   t h a t   t r a n s i s t o r   TR1  t u r n s   o f f  

and  t h u s   s t o p s   t h e   o s c i l l a t o r .  

When  t h e   lamp  is   in  good  c o n d i t i o n ,   i t   s t r i k e s ,  

l i g h t s   up  and  c a u s e s   a  d r o p   of  v o l t a g e   in  t he   t r a n s f o r m e r  

TR1  and  t h u s   in  w i n d i n g   L7.  The  v o l t a g e   in  L7  i s   t h e n  



t o o   low  to   o p e r a t e   t h e   c u t   o f f   c i r c u i t .   D i o d e   D8  a b s o r b s  

c u r r e n t   on  s w i t c h i n g   o f f   t r a n s i s t o r   T S l ,   so  p r o t e c t i n g  

t h a t   t r a n s i s t o r .  

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

f r o m   t h e   b r i d g e   to   t h e   lamp  f i l a m e n t   i s   o m i t t e d   as  t h e  

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

S u i t a b l e   c o m p o n e n t s   m i g h t   b e :  



1.  An  e l e c t r o n i c   b a l l a s t   f o r   a  d i s c h a r g e   l a m p  

( 1 ) ,   w h i c h   b a l l a s t   c o m p r i s e s   a  t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t   (TS,  C5,  C6,  R2,  R3,  L3)  h a v i n g   t r a n s i s t o r  

means   (TS)  o p e r a b l e   to  p r o v i d e   h i g h   f r e q u e n c y   a l t e r n a t i n g  

v o l t a g e   f o r   o p e r a t i o n   of  t h e   lamp  ( 1 ) ,   c h a r a c t e r i s e d   b y  

means   ( 4 , 5 )   r e s p o n s i v e   to  s a i d   l amp  b e i n g   f a u l t y   o r  

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

2.  An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  C l a i m   1 ,  

w h e r e i n   t h e   lamp  r e s p o n s i v e   means   c o m p r i s e s   t e r m i n a l s  

( 4 , 5 )   f o r   c o n n e c t i o n   a c r o s s   a  f i l a m e n t   (2)  of  s a i d  l a m p  

( 1 ) ,   s a i d   t e r m i n a l s   ( 4 , 5 )   b e i n g   c o u p l e d   to   d i s a b l e   s a i d  

a r r a n g e m e n t   in  t h e   a b s e n c e   of  a  w o r k i n g   f i l a m e n t .  

3.  An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  C l a i m   1  o r  

2,  w h e r e i n   t h e   t r a n s i s t o r - o s c i l l a t o r   a r r a n g e m e n t  

c o m p r i s e s   s w i t c h i n g   means   (TS1  or  9,  10)  c o u p l e d   to   t h e  

a r r a n g e m e n t ,   and  t h e   b a l l a s t   f u r t h e r   c o m p r i s e s   means   ( 7 )  

r e s p o n s i v e   to   t h e   h i g h   f r e q u e n c y   v o l t a g e   e x c e e d i n g   a  

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

means   i n  t h e   s e n s e   to   d i s a b l e   t h e   a r r a n g e m e n t .  

4.  An  e l e c t r o n i c   b a l l a s t   a c c o r d i n g   to   C l a i m   3 ,  

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

means   ( T S 1 ) .  

5.  An  e l e c t r o n i c   b a l l a s t   a c c o r d i n g   to   C l a i m   3  o r  

4,  and  c o m p r i s i n g   a  t h y r i s t o r   (7)  r e s p o n s i v e   to  e x c e s s i v e  

h i g h   f r e q u e n c y   v o l t a g e   to  a c t u a t e   t h e   s w i t c h i n g   m e a n s .  

6.  An  e l e c t r o n i c   b a l l a s t   f o r   a  d i s c h a r g e   l a m p  

( 1 ) ,   w h i c h   b a l l a s t   c o m p r i s e s :   a  v o l t a g e   s u p p l y   t e r m i n a l  

(L)  f o r   c o n n e c t i o n   to   a  v o l t a g e   s u p p l y ;   a  t r a n s i s t o r -  

o s c i l l a t o r   a r r a n g e m e n t   (TS,  C5,  C6,  R2,  R3,  L3)  h a v i n g   a  

v o l t a g e   s u p p l y   i n p u t   (5)  and  o p e r a b l e   to  p r o v i d e  

t h e r e f r o m   h i g h   f r e q u e n c y   a l t e r n a t i n g   v o l t a g e   f o r  

o p e r a t i o n   of  t he   lamp  ( 1 ) ;   a n d  f i r s t   and  s e c o n d   l a m p  

c o n n e c t o r   t e r m i n a l s   (4,   5)  f o r   c o n n e c t i o n   a c r o s s   a n  

i g n i t i o n   f i l a m e n t   (2)  of  s u c h  a   d i s c h a r g e   lamp  ( 1 ) ,  

c h a r a c t e r i s e d   in  t h a t   t h e   v o l t a g e   s u p p l y   t e r m i n a l   (L)  i s  



c o n n e c t e d   to   t h e   f i r s t   lamp  c o n n e c t o r   t e r m i n a l   ( 4 ) ,   a n d  

t h e  v o l t a g e   s u p p l y   i n p u t   of  t h e   t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t   i s   c o n n e c t e d   to  t h e   s e c o n d   lamp  c o n n e c t o r  

t e r m i n a l   (5)  so  t h a t   o p e r a t i o n   of  t h e   b a l l a s t   i s   o n l y  

p e r m i t t e d   when  an  o p e r a t i v e   f i l a m e n t   i s   c o n n e c t e d   b e t w e e n  

t h e   f i r s t   and   s e c o n d   lamp  c o n n e c t o r   t e r m i n a l s .  

7.  An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  c l a i m   6 ,  

c o m p r i s i n g   r e c t i f y i n g   means   ( D l - D 4 )   f o r   p r o v i d i n g   d . c .  

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

a r r a n g e m e n t ,   t h e   r e c t i f y i n g   means   h a v i n g   an  a . c .   i n p u t  

c o u p l e d   to   t h e   s e c o n d   lamp  c o n n e c t o r   t e r m i n a l   ( 5 ) ,  

w h e r e b y ,   in   u s e ,   t h e   r e c t i f y i n g   means   w i l l   be  e n e r g i s e d  

v i a   s a i d   i g n i t i o n   f i l a m e n t   ( 2 ) .  

8.  An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  c l a i m   6  o r  

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

a  s i n g l e   t r a n s i s t o r   (TS)  h a v i n g   a  c o n t r o l   e l e c t r o d e   (B)  

and   a  c o n t r o l l a b l e   p a t h   ( C - E ) ,   w i t h   i t s   c o n t r o l   e l e c t r o d e  

(R)  c o u p l e d   to   be  d r i v e n   v i a   a  f i r s t   t r a n s f o r m e r   w i n d i n g  

(L4)  and  w i t h   i t s   c o n t r o l l a b l e   p a t h   (C-E)   c o n n e c t e d ,   v i a  

a  h i g h   f r e q u e n c y   r e s o n a n t   c i r c u i t   (C6,   L 3 ) ,   to   a  s u p p l y  

p o i n t   f o r   d . c .   v o l t a g e   s u p p l y ,   t h e   h i g h   f r e q u e n c y  

r e s o n a n t   c i r c u i t   c o m p r i s i n g   a  c a p a c i t o r   (C6)  c o n n e c t e d   i n  

p a r a l l e l   w i t h   a  s e c o n d   t r a n s f o r m e r   w i n d i n g   ( L 3 ) ,   t h e  

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

of  t h e   same  t r a n s f o r m e r   ( T R 1 ) .  

9.  An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  c l a i m   8 ,  

w h e r e i n   t h e   s e c o n d   t r a n s f o r m e r   w i n d i n g   (L3)  i s   t h e  

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

(L5)  of   w h i c h   i s   a r r a n g e d   to  be  c o n n e c t e d   a c r o s s   t h e  

d i s c h a r g e   lamp  (1)  f o r   t h e   s u p p l y   of  s a i d   h i g h   f r e q u e n c y  

v o l t a g e   to   t h e   l a m p .  

10 .   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  any  o f  

c l a i m s   6  to   9,  and  c o m p r i s i n g   means   f o r   a l t e r i n g   t h e  

m a g n i t u d e   of  t h e   v o l t a g e   s u p p l y   t h e r e b y   to   a l t e r   t h e   h i g h  

f r e q u e n c y   a l t e r n a t i n g   v o l t a g e   f o r   o p e r a t i o n   of  t h e   l a m p .  



11.   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  a n y  o n e   o f  

c l a i m s   6  to  10,   w h i c h   f u r t h e r  c o m p r i s e s   b i a s i n g   m e a n s  

(R2,  R3)  f o r   b i a s i n g   t h e   t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t   i n t o   c l a s s   A  o p e r a t i o n .  

12.  An  e l e c t r o n i c   b a l l a s t   f o r   a  d i s c h a r g e   l a m p  

( 1 ) ,   w h i c h   b a l l a s t   c o m p r i s e s :   a  t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t   (TS,  C5,  C6,  R2,  R3,  L3)  f o r   p r o v i d i n g ,   f r o m  

a  D.C.  v o l t a g e ,   h i g h   f r e q u e n c y   a l t e r n a t i n g   v o l t a g e   f o r  

o p e r a t i o n   of  t h e   l a m p ,   t h e r e   b e i n g   an  o u t p u t   t r a n s f o r m e r  

(TR1)  h a v i n g   a  s e c o n d a r y   w i n d i n g   (L5)  f o r   c o n n e c t i o n  

a c r o s s   e x t e r n a l   t e r m i n a l s   of  t h e   lamp  (1)  f o r   t h e   s u p p l y  

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

of  t h e   l a m p ,   t h e   t r a n s f o r m e r   (TR1)  h a v i n g   a  p r i m a r y  

w i n d i n g   (L3)  f o r m i n g   w i t h   a  c a p a c i t a n c e   (C6)  a  r e s o n a n t  

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

c h a r a c t e r i s e d   in  t h a t   s a i d   t r a n s i s t o r - o s c i l l a t o r  

a r r a n g e m e n t   c o m p r i s e s   a  s i n g l e   t r a n s i s t o r   (TS)  h a v i n g   a  

c o n t r o l   e l e c t r o d e   (B)  c o u p l e d   to   a  f e e d b a c k   w i n d i n g   ( L 4 )  

of  s a i d   t r a n s f o r m e r ,   a  c o n t r o l   p a t h   (CC-6)   c o u p l e d   t o  

s a i d   r e s o n a n t   c i r c u i t   and  a  b i a s i n g   a r r a n g e m e n t   (R2,  R 3 )  

f o r   b i a s i n g   t h e   t r a n s i s t o r   i n t o   c l a s s   A  o p e r a t i o n .  

13.   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  c l a i m   1 1  

or  12 ,   w h e r e i n   t h e   b i a s i n g   means   i s   o p e r a b l e   to   a l t e r   t h e  

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

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

14 .   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  a n y  o n e   o f  

c l a i m s   6  to   13  and   f u r t h e r   c o m p r i s i n g   means   (7)  f o r  

i n h i b i t i n g   o p e r a t i o n   of  t h e   b a l l a s t   when  c o n n e c t   to   s u c h  

a  d i s c h a r g e   lamp  when  t h a t   lamp  is   i n o p e r a t i v e .  

15.   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  C l a i m   1 4 ,  

w h e r e i n   t h e   i n h i b i t i n g   means   c o m p r i s e s   a  s w i t c h a b l e   p a t h  

(7)  c o u p l e d   to  t h e   v o l t a g e   s u p p l y   i n p u t   of  t h e  

t r a n s i s t o r - o s c i l l a t o r   a r r a n g e m e n t   and  o p e r a b l e   i n  

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

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



.   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  C l a i m   1 4 ,  

when  a p p e n d e d   to   C l a i m   8  or  12,   w h e r e i n   t h e   i n h i b i t i n g  

means   i s   c o u p l e d   to   s a i d   f i r s t ,   or   f e e d b a c k ,   t r a n s f o r m e r  

w i n d i n g   so  as  to  be  r e s p o n s i v e   to   s a i d   h i g h   f r e q u e n c y  

a l t e r n a t i n g   v o l t a g e .  

17 .   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  C l a i m   1 4 ,  

t h e   i n h i b i t i n g   means   c o m p r i s i n g   a  t r a n s f o r m e r   ( T R 2 )  

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

t r a n s i s t o r - o s c i l l a t o r   a r r a n g e m e n t   to   r e c e i v e   a  s i g n a l  

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

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

s a i d   s w i t c h a b l e   p a t h .  

18 .   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  a n y  o n e   o f  

c l a i m s   6  to   17 ,   i n c l u d i n g   a  f i l t e r   ( L l ,   L2)  f o r   f i l t e r i n g  

m a i n s   s u p p l y   v o l t a g e   to   p r o v i d e   a  f i l t e r e d   v o l t a g e   f o r  

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

19 .   An  e l e c t r o n i c   b a l l a s t   as  c l a i m e d   in  C l a i m   1 8 ,  

w h e r e i n   s a i d   f i l t e r i n g   means   c o m p r i s e s   two  c h o k e s   ( L I ,  

L2)  in   r e s p e c t i v e   o n e s   of  t h e   ' l i v e '   and   ' n e u t r a l '   s i d e s  

of   t h e   m a i n s   s u p p l y .  
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