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©  Simplified  power  source  for  fluorescent  lamps. 

simplified  power  source  for  fluorescent  lamps  is 
characterised  in  that  the  filaments  (F1  to  F4)  of  the  fluores- 
cent  lamps  are  connected  in  series  with  the  primary  winding 
(N1)  of  a  transformer,  an  oscillator  circuit  (Q)  and  the  power 
source  (3,4)  so  that  the  oscillating  current  will  exert  high 
voltage  across  the  primary  winding  to  start  and  drive  the 
fluorescent  lamps  and  when  any  fluorescent  lamp  is  re- 
moved  from  its  sockets,  the  oscillator  circuit  will  be  opened. 



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  a  s i m p l i f i e d  

power   s o u r c e   f o r   f l u o r e s c e n t   l amps   and  t h e   l i k e .  

The  u s u a l   f l u o r e s c e n t   lamp  c i r c u i t   c o m p r i s e s   a  

b a l l a s t   c i r c u i t   and  a  s t a r t e r   c i r c u i t   to   s t a r t   and  d r i v e  

t he   f l u o r e s c e n t   lamp  f o r   i t s   i l l u m i n a t i o n .  

Mr  J o h n   T.  P i e r c e   d i s c l o s e d   a  " P o w e r   s o u r c e   f o r  

f l u o r e s c e n t   l a m p s   and  t he   l i k e "   p a t e n t e d   on  J u n e   10,  1 9 7 5  

(U.S.   P a t e n t   No.  3 , 8 8 9 , 1 5 3 )   to  have   i m p r o v e d   l i g h t  

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

f o r   f l u o r e s c e n t   l a m p s .   H o w e v e r ,   t h e   l a m p s   a r e  

i n d e p e n d e n t l y   o p e r a t e d   f rom  the   o s c i l l a t o r   c i r c u i t   s o  

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

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

t h e   l a m p s .   H e n c e ,   s e v e r a l   d e f e c t s   a r e   f o u n d   as  f o l l o w s :  

1.  S e v e r a l   w i n d i n g s   of  t he   t r a n s f o r m e r   mus t   be  p r o v i d e d  

to  i n d u c t   v o l t a g e   to  p r e - h e a t   t h e   lamp  f i l a m e n t s   t o  

c a u s e   d i s s i p a t i o n   of  e l e c t r i c   e n e r g y .  
2.  W h e n e v e r   r e m o v i n g   e i t h e r   lamp  f rom  t h e   c i r c u i t ,   a n  

open   c i r c u i t   w i l l   o c c u r   so  t h a t   t h e   v o l t a g e   a c r o s s  

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

d u r i n g   t h e   t r a n s i s t o r   t u r n - o f f   p o r t i o n   of  t he   i n v e r t e r  

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

of  t h e   t r a n s i s t o r s   or  s e r i o u s   damage   to  t he   c a p a c i t o r s .  



H e n c e ,   a  u n i q u e   p r o t e c t i v e   c i r c u i t   mus t   be  f u r t h e r  

p r o v i d e d   to   i n c r e a s e   t h e   p r o d u c t   c o s t .  

3.  As  h i g h   v o l t a g e   o s c i l l a t i o n ,   t h e   h i g h   t e n s i o n   w i l l  

s t i l l   e x i s t   on  b o t h   s i d e s   of  lamp  s o c k e t s   to   c a u s e  

d a n g e r   when  r e m o v i n g   t h e   lamp  t u b e .  

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

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

of  t h e   c o n n e c t i o n   or   d i s c o n n e c t i o n   of  f l u o r e s c e n t  

l a m p s .  

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  

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

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

t r a n s f o r m e r   w i n d i n g   so  t h a t   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   w i l l   be  c o n n e c t e d   to   t h e   power   s o u r c e   a n d  

o s c i l l a t o r   c i r c u i t   by  means   of   t h e   f i l a m e n t s   and  w h e r e i n  

t h e   t r a n s f o r m e r   w i n d i n g   i t s e l f   w i l l   s e r v e   as  an  e l e m e n t  

of  t h e   o s c i l l a t o r   c i r c u i t   so  as  to   s i m p l i f y   t h e   w h o l e  

c i r c u i t   f o r   l o w e r   c o n s t r u c t i o n   c o s t   and  l o w e r   p o w e r  

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

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

f rom  o c c u r r i n g   of  h i g h   v o l t a g e   when  any  lamp  i s  

r e m o v e d   f r o m   t h e   c i r c u i t .  

The  p r e s e n t   i n v e n t i o n   can  be  c l e a r l y   u n d e r s t o o d   b y  

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  power   s o u r c e   f o r  

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

i n v e n t i o n ;   a n d  

F i g u r e   2  i s   a  c i r c u i t   d i a g r a m   of  power   s o u r c e   f o r  

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



The  a t t a c h e d   d r a w i n g s   show  t he   p r e f e r r e d  

e m b o d i m e n t s   of  t he   p r e s e n t   i n v e n t i o n .  

The  p o w e r   s o u r c e   c i r c u i t   as  shown  in  F i g u r e   1 

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

c o m p o s e d   of  t h r e e   w i n d i n g s ,   N1,  N1A  and  N 2 .  

P r i m a r y   w i n d i n g   N1  of  t r a n s f o r m e r   TR  i s   a l s o   a n  

o s c i l l a t i n g   w i n d i n g   in  t h a t   one  end  t h e r e o f   i s  

c o n n e c t e d   t h r o u g h   c o n t a c t   5,  f i l a m e n t   Fl  of  a  

f l u o r e s c e n t   lamp  L1  and  c o n t a c t   6  to   t h e   c o l l e c t o r   o f  

t r a n s i s t o r   Q  of   an  o s c i l l a t o r   c i r c u i t   and  in   t h a t   a n o t h e r  

end  t h e r e o f   i s   c o n n e c t e d   t h r o u g h   c o n t a c t   11,  f i l a m e n t  

F4  of  a  f l u o r e s c e n t   lamp  L2  and  c o n t a c t   12  t o - t h e  

p o s i t i v e   e l e c t r o d e   4  of  t h e   p o w e r   s o u r c e .  

.  Two  e n d s   of  t he   w i n d i n g   N1A  a r e   r e s p e c t i v e l y  

c o n n e c t e d   to   f i l a m e n t s   F2  and  F3  w h i c h   a r e   c o n n e c t e d   i n  

p a r a l l e l   t h r o u g h   c o n t a c t s   7,  8,  9  and  10  in  o r d e r   t o  

f a c i l i t a t e   t h e   h e a t i n g   of  s a i d   two  f i l a m e n t s   F2  and  F 3 .  

F e e d - b a c k   w i n d i n g   N2  i s   c o n n e c t e d   a t   one  end  t o  

t h e   p o s i t i v e   e l e c t r o d e   4  of  p o w e r   s o u r c e   and  c o n n e c t e d  

a t   a n o t h e r   end  to  t he   b a s e   of  t r a n s i s t o r   Q  t h r o u g h  

r e s i s t o r   R 3  a n d   c a p a c i t o r   C2  w h i c h   a r e   c o n n e c t e d   i n  

p a r a l l e l .  

A s s o c i a t e d   w i t h   t h e   t r a n s i s t o r   Q  a r e   r e s i s t o r   R 1 ,  

w h i c h   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   and  t h e   e m i t t e r ,   a n d  

a  c a p a c i t o r   C1  w h i c h   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  

and  t h e   e m i t t e r   of  t he   t r a n s i s t o r   Q.  The  e m i t t e r   i s  

c o n n e c t e d   to   n e g a t i v e   e l e c t r o d e   3  t h r o u g h   a  r e s i s t o r   R 2 .  



The  t e r m i n a l s   1,  2  a r e   f ed   w i t h   a l t e r n a t i n g  

c u r r e n t   a t ,   f o r   e x a m p l e ,   115  v o l t s .   The  i n p u t  

c u r r e n t   i s   r e c t i f i e d   by  r e c t i f i e r   RF  and  t h e n   s m o o t h e d  

by  c a p a c i t o r   C3  to   p r o v i d e   d i r e c t   v o l t a g e   a c r o s s   a  

r e s i s t o r   R4  w h i c h   has   t e r m i n a l s   3,  4 .  

When  t h e   c i r c u i t   i s   s u p p l i e d   w i t h   p o w e r ,   t h e  

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

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

e m i t t e r   t h e r e o f .   The  c u r r e n t   p a s s i n g   t h r o u g h   t h e  

f i l a m e n t s   to  p r i m a r y   w i n d i n g   N1  of  t r a n s f o r m e r   TR  w i l l  

be  i n c r e a s e d .   H o w e v e r ,   t h e   p o l a r i t y   of  s a i d   f e e d - b a c k  

w i n d i n g   N2  i s   s u c h   t h a t   t h e   w i n d i n g   p r o v i d e s   n e g a t i v e  

f e e d - b a c k   so  as  to   c h o k e   t h e   i n c r e a s i n g   c u r r e n t .   T h e  

t r a n s i s t o r   c o n s t i t u t e s   a  t r a n s f o r m e r - c o u p l e d   b l o c k i n g  

o s c i l l a t o r ,   w h i c h   o s c i l l a t e s   a t   a  f r e q u e n c y   w h i c h   i s  

more   t h a n   20  KHZ.  A  h i g h   v o l t a g e   i s   r a p i d l y   d e v e l o p e d  

a c r o s s   t h e   w i n d i n g   N1;  t h e   f i l a m e n t s   of  L1  and  L2  w i l l  

a c c e p t   t h e   c u r r e n t   s u p p l i e d   f rom  N1  to   h e a t   t h e   l a m p  

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

w i n d i n g   N1  w i l l   i n s t a n t l y   l i g h t   up  t h e   l a m p s .  

When  r e m o v i n g   e i t h e r   lamp  f rom  s u c h   a  c i r c u i t ,  

t h e   o s c i l l a t o r y   l o o p   w h i c h   i n c l u d e s   t he   w i n d i n g   N1 

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

N1  w i l l   be  e l i m i n a t e d .  

In  t h e   m o d i f i c a t i o n   shown  in  F i g u r e   2  a  s i n g l e  

lamp  6  t a k e s   t h e   p l a c e   of   t h e   two  l amps   shown  in  F i g u r e   1 ;  

t h e   f i l a m e n t   w i n d i n g   N1A  and  f i l a m e n t s   F2,  F3  w i l l   t h e n  

be  o m i t t e d .  



The  p r e s e n t   i n v e n t i o n   has   t he   f o l l o w i n g  

a d v a n t a g e s   o v e r   t h e   c i r c u i t   shown  in  P i e r c e ' s   p a t e n t :  

1.  The  f i l a m e n t s   of  t h e   lamp  or   l amps   c o n s t i t u t e   a  

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

t h a t   t he   c o m p l e x   p r e - h e a t i n g   w i n d i n g   and  s t a r t i n g  

c i r c u i t   of  P i e r c e ' s   p a t e n t   can  t h u s   be  s i m p l i f i e d .  

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

o s c i l l a t o r   c i r c u i t   so  t h a t   t h e   c i r c u i t   w i l l  b e  

o p e n e d   when  any  lamp  i s   r e m o v e d   t h e r e f r o m ;   t h u s  

open   c i r c u i t   p r o t e c t i o n   i s   p r o v i d e d .  

3.  The  f i l a m e n t s   a r e   c o n n e c t e d   in  s e r i e s   w i t h   s a i d  

p r i m a r y   w i n d i n g   N1  so  as  to   a v o i d   any  c o u p l i n g   m e a n s  

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

l a m p s .  

T h e r e f o r e ,   t h e   p r e s e n t   i n v e n t i o n   has  a d v a n t a g e s  

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

m a i n t e n a n c e ,   l o w e r   p o w e r   c o n s u m p t i o n   and  g r e a t e r   s a f e t y  
t h a n   t h e   c i r c u i t   shown  in  P i e r c e ' s   p a t e n t .  

The  l amps   c o n n e c t e d   in   t h e   c i r c u i t   may  be  f u r t h e r  

m o d i f i e d   to  t h r e e   s e t s   or  more   in  a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n .  

The  p r e s e n t . i n v e n t i o n   may  be  s u p p l i e d   w i t h  

i n p u t   v o l t a g e   r a n g i n g   f rom  6V  to  300V  by  m o d i f y i n g   t h e  

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

c a p a c i t a n c e ,   r e s i s t a n c e   or  n u m b e r   of  w i n d i n g s .  



1.  A  s i m p l i f i e d   p o w e r   s o u r c e   f o r   f l u o r e s c e n t   l a m p s  

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

t r a n s f o r m e r   c o m p r i s i n g   a  p r i m a r y   w i n d i n g   and  a  f e e d - b a c k  

w i n d i n g ,   s a i d   o s c i l l a t o r   c i r c u i t   c o m p r i s i n g   a  t r a n s i s t o r  

and  b e i n g   c h a r a c t e r i z e d   in   t h a t   t h e   c o l l e c t o r   of   s a i d  

t r a n s i s t o r   i s   c o n n e c t e d   to   one  end  of  s a i d   p r i m a r y   w i n d i n g  

t h r o u g h   a  f i l a m e n t   of   t h e   l o a d   lamp  and  in  t h a t   t h e   e m i t t e r  

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

of  d i r e c t - c u r r e n t   t e r m i n a l s ,   one  end  of  s a i d   f e e d - b a c k  

w i n d i n g   and  a n o t h e r   f i l a m e n t   of   t h e   l o a d   lamp  to   a n o t h e r  

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

f e e d - b a c k   w i n d i n g   i s   c o n n e c t e d   to  t h e   b a s e   of   s a i d   t r a n s i s t o r  

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

p a r a l l e l .  

2.  A  s i m p l i f i e d   p o w e r   s o u r c e   a c c o r d i n g   to  C l a i m   1  w h e r e i n  

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

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

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

f i l a m e n t s   on  b o t h   s i d e s   of   l o a d   lamp  so  as  to   l e a d   o s c i l l a t i n g  

h i g h   v o l t a g e   t h r o u g h   f i l a m e n t s   i n t o   lamp  t u b e .  

3.  A  s i m p l i f i e d   p o w e r   s o u r c e   a c c o r d i n g   to   C l a i m   1  w h e r e i n  

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

o s c i l l a t o r   c i r c u i t   so  as  t o   l e a d   o s c i l l a t i n g   c u r r e n t   t h e r e -  

t h r o u g h   f o r   l i g h t i n g   a  l a m p .  

4.  A  s i m p l i f i e d   p o w e r   s o u r c e   a c c o r d i n g   to   C l a i m   1  w h e r e i n  

s a i d   f i l a m e n t s   of   l o a d   l amp  a r e   r e s p e c t i v e l y   c o n n e c t e d   t o  

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

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

be  o p e n e d   as  r e m o v i n g   lamp  f rom  t h e   c i r c u i t   so  as  to  p r e v e n t  

f rom  o c c u r r i n g   h i g h   v o l t a g e   or   any  p o s s i b l e   d a n g e r .  
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