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Qj)  Ballast  stabilizer  for  discharge  lamps  and  lighting  circuit  using  the 
©  A  ballast  stabilizer  for  a  fluorescent  discharge  lamp  (1  )  is 
made  of  an  electrically  resistive  material  layer  (32)  disposed 
on  a  base  plate  (31  ).  The  base  plate  (31  )  may  be  of  insulating 
material  and  form  part  of  the  appliance  body  (1  1  ),  particular- 
ly  the  lamp  holder.  Such  a  ballast  stabilizer  has  a  compara- 
tively  large  area  with  the  result  that  heat  dissipation  during 
operation  of  the  lamp  is  improved  and  temperature  rise  is 
held  at  a  minimum.  At  the  same  time,  the  ballast  stabilizer 
requires  practically  no  extra  space  and  can  be  produced  at 
low  cost. 
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@  A  ballast  stabilizer  for  a  fluorescent  discharge  lamp  (1)  is 
made  of  an  electrically  resistive  material  layer  (32)  disposed 
on  a  base  plate  (31).  The  base  plate  (31)  may  be  of  insulating 
material  and  form  part  of  the  appliance  body  (11),  particular- 
ly  the  lamp  holder.  Such  a  ballast  stabilizer  has  a  compara- 
tively  large  area  with  the  result  that  heat  dissipation  during 
operation  of  the  lamp  is  improved  and  temperature  rise  is 
held  at  a  minimum.  At  the  same  time,  the  ballast  stabilizer 
requires  practically  no  extra  space  and  can  be  produced  at 
low  cost. 



T h i s   i n v e n t i o n   r e l a t e s   t o   a  b a l l a s t   s t a b i l i z e r   f o r  

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

b a l l a s t   s t a b i l i z e r .  

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

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

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

i t s   s p e c i f i e d   v a l u e   or   l e s s .  

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

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

h e a v y   and  w h i c h   c a u s e   so  h i g h   a  r i s e   i n   t e m p e r a t u r e   o w i n g  

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



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

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

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

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

s t a b i l i z e r ,   t h u s   r e s u l t i n g   i n   t h e   d i s a d v a n t a g e   o f  

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

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

B e s i d e s   t h e   a f o r e s a i d   t y p e   of   b a l l a s t   s t a b i l i z e r s ,  

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

r e s i s t a n c e   w i r e s ;   in   e a c h   c a s e ,   h o w e v e r ,   i t   i s   n e c e s s a r y  

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

s u c h   e l e c t r o n i c   p a r t s   as  e x p e n s i v e   t r a n s i s t o r s ,   r e s u l t i n g  

i n   an  i n c r e a s e   in   c o s t .   M o r e o v e r ,   i n   t h e   c a s e   of  t h e  

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

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

t h e   l a t t e r   s i n c e   b a l l a s t   s t a b i l i z e r   i s   i n   t h e   f o r m   of   a  

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

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

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

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



I n   t h e   d r a w i n g s ,  

F i g .   1  i s   a  c i r c u i t   d i a g r a m   f o r   a  d i s c h a r g e   l a m p  

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

i n v e n t i o n ;  

F i g .   2  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   an  e x a m p l e  

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

F i g .   3  i s   a  s e c t i o n   t a k e n   a l o n g   t h e   l i n e   I I I - I I I  

in   F i g .   2 ;  

F i g .   4  i s   a  p e r s p e c t i v e   v i e w   of  a  f l u o r e s c e n t   l a m p  

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

F i g .   5  i s   a  p e r s p e c t i v e   v i e w   l o o k i n g   a t   s a i d  

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

F i g .   6  i s   an  e n l a r g e d   s e c t i o n   t a k e n   a l o n g   t h e   l i n e  

V I - V I   in   F i g .   5 ;  

F i g .   7  i s   a  s e c t i o n a l   v i e w   of  a  f l u o r e s c e n t   l a m p  

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

to   s e r v e   as  a  r e f l e c t o r   h o o d ;   a n d  

F i g .   8  i s   a  c i r c u i t   d i a g r a m   f o r   a  d i s c h a r g e   l a m p  

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

i n v e n t i o n .  

The  n u m e r a l   1  d e n o t e s   a  f l u o r e s c e n t   d i s c h a r g e   l a m p  

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

h a v i n g   one  e l e c t r o d e   F1  c o n n e c t e d   to   one   p o l e   o f  a n   AC 

p o w e r   s o u r c e   4  t h r o u g h   t h e   s e c o n d a r y   w i n d i n g   21  of   a n  



a u t o t r a n s f o r m e r   2  c o n n e c t e d   in   s e r i e s   w i t h   a  b a l l a s t  

s t a b i l i z e r   3,  t h e   o t h e r   e l e c t r o d e   F 2 b e i n g   c o n n e c t e d   t o  

t h e   o t h e r   p o l e   of  t h e   AC  p o w e r   s o u r c e   4.  The  t e r m i n a l  

a  of   t h e   s e c o n d a r y   w i n d i n g   22  of  t h e   a u t o t r a n s f o r m e r   2  i s  :  

c o n n e c t e d   to   an  a u x i l i a r y   e l e c t r o d e   5  d i s p o s e d   i n   c o n t a c t  

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

l amp   1.  F u r t h e r ,   t h e   f l u o r e s c e n t   lamp  1  h a s   a  g l o w   l a m p  

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

The  a f o r e s a i d   b a l l a s t   s t a b i l i z e r   3  i s   c o n s t r u c t e d  

as  f o l l o w s .  

A  b a s e   p l a t e   31  made  of   an  i n s u l a t i n g   m a t e r i a l ,  

s u c h   as   g l a s s ,   epoxy   r e s i n   or   B a k e l i t e ,   h a s   an  e l e c t r i c a l l y  

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

a p p l i e d   t h e r e t o   as  by  p r i n t i n g ,   s p r a y i n g   or   o t h e r   m e a n s ,  

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

h e a t i n g   t o   fo rm  an  e l e c t r i c a l l y   r e s i s t i v e   m a t e r i a l   l a y e r  

32 .   In   t h i s   c a s e ,   t h e   e l e c t r i c a l l y   r e s i s t i v e   m a t e r i a l   i s  

a p p l i e d   t o   t h e   b a s e   p l a t e   31  e v e r y w h e r e   e x c e p t   i t s   o p p o s i t e  

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

s u c h   as   s i l v e r ,   i s   a p p l i e d   t o   fo rm  t e r m i n a l s   3 3 ,   3 3 .  

In   t h e   a b o v e   c a s e ,   t h e   b a s e   p l a t e   31  i s   made  of  a  

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

t h e   t y p e   of   t h e   e l e c t r i c a l l y   r e s i s t i v e   m a t e r i a l ,   i t   m a y  

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

i t   i s   n o t   a l w a y s   n c e s s a r y   t o   fo rm  t h e   b a s e   p l a t e   31  of   a n  



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

t e m p e r a t u r e .   The  b a s e   p l a t e   31  i s   a  f l a t   p l a t e ,   b u t   i t  

may  be  a  c u r v e d   p l a t e ,   of   c o u r s e .  

I t   g o e s   w i t h o u t   s a y i n g   t h a t   t h e   s i z e   of   t h e   b a l l a s t  

s t a b i l i z e r   3  i s   s u c h   t h a t   i t   can   be  r e c e i v e d   i n   t h e  

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

of  t h e   b a s e   p l a t e   31  a r e   so  d e t e r m i n e d   t h a t   i t   can   b e  

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

e l e c t r i c a l l y   r e s i s t i v e   m a t e r i a l   t o   be  a p p l i e d   t o   t h e  

b a s e   p l a t e   31  a r e   s u i t a b l y   s e l e c t e d   to   p r o v i d e   t h e  

s p e c i f i e d   v a l u e   of  e l e c t r i c   r e s i s t a n c e .  

In  a d d i t i o n ,   t h e   way  t h e   e l e c t r i c a l l y   r e s i s t i v e  

m a t e r i a l   l a y e r   32  i s   f o r m e d   on  t h e   b a s e   p l a t e   31  i s   n o t  

l i m i t e d   t o   t h e   m e t h o d s   m e n t i o n e d   a b o v e ;   f o r   e x a m p l e ,  

v a p o r   d e p o s i t i o n   and  o t h e r   m e a n s   may  be  u s e d .  

The  a u t o t r a n s f o r m e r   2  s h o u l d   h a v e   a  s a t i s f a c t o r y  

o p e r a t i n g   c h a r a c t e r i s t i c   i n   t h e   h i g h   f r e q u e n c y   b a n d ;  

u s u a l l y ,   i t   h a s   a  s i z e   of   a b o u t   2  cm3.  F o r   e x a m p l e ,   M o d e l  

SF-2A  m a n u f a c t u r e d   by  N i p p o n  E l e c t r i c   C o m p a n y ,   L t d . ,   w h i c h  

h a s   s a i d   s i z e ,   i s   u s e d .  

In   o p e r a t i o n   when  t h e   AC  p o w e r   s o u r c e  4   i s   t u r n e d   o n ,  

t h e   g l o w   lamp  6  i s   e n e r g i z e d   by  one  p o l e   of   t h e   AC  p o w e r  

s o u r c e   4  t h r o u g h   t h e   p r i m a r y   w i n d i n g   21  of  t h e   a u t o t r a n s -  

f o r m e r   2,  and  one  e l e c t r o d e   F1  of  t h e   f l u o r e s c e n t   lamp  1 

on  one  hand   and  by  t h e   o t h e r   p o l e   of  t h e   AC  p o w e r   s o u r c e  



t h r o u g h   t h e   o t h e r   e l e c t r o d e   F2  of  t h e   f l u o r e s c e n t   l amp  1 

on  t h e   o t h e r   h a n d ,   so  t h a t   t h e   g l o w   d i s c h a r g e   i n   t h e  

g low  l a m p  6   i s   s t a r t e d .   As  a  r e s u l t ,   t h e   e l e c t r o d e s   F 1  

and  F2  of   t h e   f l u o r e s c e n t   lamp  1  a r e   p r e h e a t e d ,   and  t h e  

s u b s e q u e n t   c e a s i n g   of   t h e   g low  d i s c h a r g e   c a u s e s   a  t r a n s i e n t  

c u r r e n t   t o   f l o w   t h r o u g h   t h e   p r i m a r y   w i n d i n g   21  of   t h e  

a u t o t r a n s f o r m e r   2,  so  t h a t   a  s t e p p e d - u p   h i g h   v o l t a g e   i s  

p r o d u c e d   i n   t h e   s e c o n d a r y   w i n d i n g   2 2 .   S i n c e   t h i s   h i g h  

v o l t a g e   i s   a p p l i e d   b e t w e e n   one  p o l e   F1  o f   t h e   f l u o r e s c e n t  

lamp  1  and  t h e   a u x i l i a r y   e l e c t r o d e   5,  t h e   d i s c h a r g e   i s  

s t a r t e d   b e t w e e n   t h e   two  e l e c t r o d e s   F1  and  F2 ,   p r o d u c i n g  

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

3 .  

An  e x p e r i m e n t   on  l i g h t i n g   w i l l   now  be  d e s c r i b e d .  

In   t h i s   c a s e ,   t h e   b a l l a s t   s t a b i l i z e r   3  was  c o n s t r u c t e d  

by  a p p l y i n g   a  c a r b o n   t y p e   r e s i s t i v e   p a i n t   to   a  3 -cm  w i d e  

and  5 8 - c m   l o n g   b a s e   p l a t e   31  of  e p o x y   r e s i n   e v e r y w h e r e  

e x c e p t  t h e   o p p o s i t e   end  p o r t i o n s   e a c h   of   w h i c h   m e a s u r e s  

2  cm,  a p p l y i n g   a  s i l v e r   p a i n t   t o   t h e   o p p o s i t e   e n d  

p o r t i o n s   t o   p r o v i d e   t e r m i n a l s   33 ,   33 ,   and  h e a t i n g   t h e s e  

p a i n t s   a t   150°C   f o r   4  h o u r s   to   h a r d e n   t h e m ,   t h e   r e s u l t i n g  

r e s i s t a n c e   b e i n g   a b o u t   1 8 0 Ω .   A  20 -wa t t   f l u o r e s c e n t   lamp  1  a n a  

a  100 -V   AC  p o w e r   s o u r c e   we re   u s e d .   When  t h e   p o w e r   s o u r c e  

was  t u r n e d   on,   a  d i s c h a r g e   c u r r e n t   of   a b o u t   330  mA  f l o w e d  

t h r o u g h   s a i d   b a l l a s t   s t a b i l i z e r   3.  The  b a l l a s t   s t a b i l i z e r  



3  n e v e r   b e c a m e   h e a t e d   so  much  as  t o   e x c e e d   6 0 ° C .   T h e  

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

was  as  g o o d   a s  w h e n   t h e   c o n v e n t i o n a l   b a l l a s t   s t a b i l i z e r  

was  u s e d .  

In  t h e   f l u o r e s c e n t   l amp  l i g h t i n g   c i r c u i t   d e s c r i b e d  

a b o v e ,   t h e   g l o w   lamp  6  may  be  r e p l a c e d   by  a  n e g a t i v e -  

r e s i s t a n c e   e l e m e n t   ( e . g . ,   one  m a n u f a c t u r e d   by  M i t s u b i s h i  

E l e c t r i c   C o r p o r a t i o n )   w h i l e   r e t a i n i n g   t h e   same  r e s u l t  

as   d e s c r i b e d   a b o v e .  

F i g s .   4 - 6   show  an  e x a m p l e   of  a  f l u o r e s c e n t   l a m p  

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

t h e   a p p l i a n c e   b o d y   11  i s   f o r m e d   of  a  p l a t e   w i t h   i t s   e n d  

e d g e s   b e n t   u p w a r d .   A l t h o u g h   t h e   b a l l a s t   s t a b i l i z e r   3  

h a s   b e e n   d e s c r i b e d   as  b e i n g   f o r m e d   by  p r o v i d i n g   t h e  

e l e c t r i c a l l y   r e s i s t i v e   m a t e r i a l   l a y e r   32  on  t h e   b a s e  

p l a t e   31  w h i c h   i s   s e p a r a t e   f r o m   t h e   a p p l i a n c e   b o d y   1 1 ,  

i t   i s   p o s s i b l e   t o   u s e   t h e   a p p l i a n c e   body   11  i t s e l f   a s  

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

l a y e r   32  t h e r e o n .   I f   t h e   a p p l i a n c e   body   11  i s   an  e l e c t r i c a l l y  

c o n d u c t i v e   p l a t e ,   t h i s   i n v e n t i o n   may  be  e m b o d i e d   b y  

f o r m i n g   a n  i n s u l a t i n g   l a y e r   of   e n a m e l   or   t h e   l i k e   on  t h e  

u p p e r   s u r f a c e   of  t h e   p l a t e   and  s u p e r p o s i n g   an  e l e c t r i c a l l y  

r e s i s t i v e   m a t e r i a l   l a y e r   32  on  s a i d   i n s u l a t i n g   l a y e r .  

The  a u x i l i a r y   e l e c t r o d e   5  i s   i n   t h e   fo rm  of  an  a l u m i n u m  

p l a t e   d i s p o s e d   b e t w e e n   t h e   a p p l i a n c e   b o d y   11  and   t h e  



f l u o r e s c e n t   lamp  1.  I f   s a i d   a u x i l i a r y   e l e c t r o d e   5  i s  

w i d e n e d ,   i t   may  s e r v e   as   a  r e f l e c t o r   h o o d ,   as   s h o w n  

in   F i g .   7.   In  a d d i t i o n ,   12 ,   12  d e n o t e   t h e   s o c k e t s   o f  

t h e   d i s c h a r g e   lamp  1;  13  d e n o t e s   t h e   s o c k e t   of   t h e   g l o w  

l a m p ;   14 ,   14  d e n o t e   s e t   s c r e w s   f o r   a t t a c h i n g   t h e   a u x i l i a r y  

e l e c t r o d e   5  t o   t h e   a p p l i a n c e   b o d y   11;  and  15,   15  d e n o t e  

c o i l   s p r i n g s   i n t e r p o s e d   b e t w e e n   t h e   a p p l i a n c e   b o d y   11  a n d  

t h e   a u x i l i a r y   e l e c t r o d e   5 .  

F i g .   8  shows   a  l i g h t i n g   c i r c u i t   u s i n g   s a i d   b a l l a s t  

s t a b i l i z e r   3  a c c o r d i n g   t o   a n o t h e r   e m b o d i m e n t   of   t h e  

i n v e n t i o n ,   w h e r e i n   one  e l e c t r o d e   F 1  o f   a  f l u o r e s c e n t   l a m p  

1  i s   c o n n e c t e d   to   one  p o l e   of   an  AC  p o w e r   s o u r c e   4 ,  

w h i l e   t h e   o t h e r   e l e c t r o d e   F 2  i s   c o n n e c t e d   t o   t h e   o t h e r  

p o l e   of  s a i d   AC  p o w e r   s o u r c e   4  t h r o u g h   a  t r i a c   25 ,   w h i c h  

i s   a  s w i t c h i n g   e l e m e n t ,   and   t h e   b a l l a s t   s t a b i l i z e r   3  

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

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

221  c o n n e c t e d   to   t h e   AC  p o w e r   s o u r c e   4  t h r o u g h   t h e   b a l l a s t  

s t a b i l i z e r   3  and  i t s   s e c o n d a r y   w i n d i n g   222  h a v i n g   i t s  

o u t p u t   t e r m i n a l   b  c o n n e c t e d   t o   t h e   e l e c t r o d e   F2  of   t h e  

f l u o r e s c e n t   lamp  1  t h r o u g h   a  s e r i e s   c o m b i n a t i o n   of   r e s i s t o r s  

R1  and  F 2 .  T h e   n u m e r a l   26  d e n o t e s   a  d i a c   c o n n e c t e d   b e t w e e n  

t h e   j u n c t i o n   b e t w e e n   t h e   r e s i s t o r s   R1  abd  R2  and   t h e   g a t e  

of  t h e   t r i a c   25 .   The  n u m e r a l   27  d e n o t e s   a  p r e h e a t i n g  

t r a n s f o r m e r   w i t h   i t s   p r i m a r y   w i n d i n g   271  c o n n e c t e d   t o   t h e  



AC  p o w e r   s o u r c e   4  t h r o u g h   s a i d   b a l l a s t   s t a b i l i z e r   2 3  

and  i t s   s e c o n d a r y   w i n d i n g s   2 7 2 ,   272  c o n n e c t e d   t o   t h e  

e l e c t r o d e s   F1  and  F 2  o f   t h e   f l u o r e s c e n t   lamp  1 , r e s p e c t i v e l y .  

In   o p e r a t i o n ,   when  t h e   AC  p o w e r   s o u r c e   4  i s   t u r n e d  

on,   t h e   p r e h e a t i n g   t r a n s f o r m e r   27  p r o v i d e s   p r e h e a t i n g  

c u r r e n t s   f l o w i n g   t h r o u g h   t h e   e l e c t r o d e s   F1  and.  F 2  o f  

the   f l u o r e s c e n t   lamp  1,  w h i l e   t h e   a u t o t r a n s f o r m e r   2 2  

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

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

t h e   r e s i s t o r s   R1  and  R2,  so  t h a t   t h e   f l u o r e s c e n t   l a m p   1 

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

t h r o u g h   t h e   r e s i s t o r s   R1  and  R2.  The  r e s u l t i n g   v o l t a g e  

d r o p   due  t o   t h e   r e s i s t o r   R 2  y i e l d s   a  t r i g g e r   s i g n a l   a p p l i e d  

t o   t h e   t r i a c   25  t h r o u g h   t h e   d i a c   26 ,   t h u s   f i r i n g   t h e   t r i a c  

25 .   As  a  r e s u l t ,   t h e   p o w e r   s u p p l y   c i r c u i t   to   t h e  

f l u o r e s c e n t   l a m p  1   i s   c o m p l e t e d ,   s u p p l y i n g   t h e   s p e c i f i e d  

d i s c h a r g e   c u r r e n t   t h r o u g h   t h e   b a l l a s t   s t a b l i z e r   3 .  

D u r i n g   t h e   l i g h t i n g   of  t h e   f l u o r e s c e n t   l amp  1,  a  

c u r r e n t   f l o w s   t h r o u g h   t h e   r e s i s t o r s   R1  and  R2  i n   a  c i r c u i t  

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

s i n c e   s a i d   r e s i s t o r s   R1  and  R2  a r e   of  t e n s   of   KΩ,  t h e  

p o w e r   l o s s   due  t o   t h e   r e s i s t o r s   R1  and  R2  a r e   v e r y   s m a l l .  

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

b o t h   of  t h e   r e s i s t o r s   R1  and  R2  may  be  r e p l a c e d   by  a  

c a p a c i t o r   or   c a p a c i t o r s   of  a b o u t   0 .1   µF,  and  i t   i s   a l s o  



p o s s i b l e   t o   r e p l a c e   t h e   t r i a c   26  by  a  r e s i s t o r .  

T h u s ,   t h e   l i g h t i n g   c i r c u i t   a c c o r d i n g   t o   t h e   s e c o n d  

e m b o d i m e n t   of   t h e   i n v e n t i o n   i s   d e s i g n e d   to   i n i t i a t e   t h e  

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

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

lamp  a t   t h e   t i m e   of   l i g h t i n g .   T h i s   m e a n s   t h a t   a  r a p i d -  

s t a r t   t y p e   l i g h t i n g   c i r c u i t   can   be  p r o v i d e d .  

S i n c e   t h e   b a l l a s t   s t a b i l i z e r   of   t h i s   i n v e n t i o n   i s  

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

l a y e r   32  on  t h e   b a s e   p l a t e   31 ,   as   d e s c r i b e d   a b o v e ,   i t   i s  

in   t h e   f o r m   of   a  p l a t e ,   l i g h t  i n  w e i g h t   and  l e s s   b u l k y .  

F u r t h e r ,   s i n c e   t h e   b a l l a s t   s t a b i l i z e r   3  h a s   t h e  

e l e c t r i c a l l y   r e s i s t i v e   m a t e r i a l   l a y e r   32  w h o s e   s u r f a c e  

a r e a   i s   much  l a r g e r   t h a n   t h a t   of   a  r e s i s t a n c e   w i r e ,   t h e  

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

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

can   be  r e d u c e d   t o   a  m i n i m u m .  

F u r t h e r ,   s i n c e   t h e   b a l l a s t   s t a b i l i z e r   3  i s   f o r m e d  

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

32  on  t h e   b a s e   p l a t e   31 ,   i t   can   be  p r o d u c e d   w i t h   e a s e  

and  a t   low  c o s t .  

Where  s a i d   b a l l a s t   s t a b i l i z e r   3  o r   23  i s   u s e d   i n  

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

3  or   23  i t s e l f   i s   l i g h t   i n   w e i g h t   and  l e s s   b u l k y   a n d  

s i n c e   t h a t   s p a c e   b e t w e e n   i t   and  an  a d j a c e n t   p a r t   w h i c h  



i s   r e q u i r e d   f o r   h e a t   d i s s i p a t i o n   can   be  r e d u c e d ,   t h e  

d i s c h a r g e   l amp  a p p l i a n c e   can   be  made  l i g h t   in   w e i g h t  

and  s m a l l   in   s i z e   and  t h e   e n g i n e e r i n g  a n d   e s t h e t i c  

d e s i g n   t h e r e o f   can  be  d i v e r s i f i e d   as  w e l l .   P a t i c u l a r l y  

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

a p p l i a n c e ,   t h e   l a t t e r   can  be  e a s i l y   d e s i g n e d   to   h a v e   a  

w e l l - b a l a n c e d   e x t e r n a l   a p p e a r a n c e .  

The  b a l l a s t   s t a b i l i z e r s   3  and  23  can   be  o f f e r e d  

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

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

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

S i n c e   t h e y   a l l o w   t h e   u se   of  a u t o t r a n s f o r m e r s   w h i c h   c a n  

be  p r o d u c e d   a t   low  c o s t s ,   i t   i s   p o s s i b l e   t o   r e d u c e   t h e  

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

a p p l i a n c e .  

F u r t h e r ,   t h e r e   i s   no  humming   s o u n d   d u r i n g   l i g h t i n g ,  

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

c h o k e   c o i l ,   and  m o r e o v e r   t h e   p o w e r   f a c t o r  i s   i m p r o v e d .  



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

an  e l e c t r i c a l l y   r e s i s t i v e   m a t e r i a l   l a y e r   (32)  f o r m e d   o n  

a  b a s e   p l a t e   ( 3 1 ) .  

2.  A  b a l l a s t   s t a b i l i z e r   f o r   d i s c h a r g e   l a m p s   as  s e t  

f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   b a s e   p l a t e   (31)  i s   m a d e  

of   i n s u l a t i n g   m a t e r i a l .  

3.  A  b a l l a s t   s t a b i l i z e r   f o r   d i s c h a r g e   l a m p s   as  s e t  

f o r t h   in   c l a i m   1,  w h e r e i n   s a i d   b a s e   p l a t e   (31)  i s   i n  

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

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

r e s i s t i v e   m a t e r i a l   l a y e r   (32)  o v e r l i e s   s a i d   i n s u l a t i n g  

l a y e r .  

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

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

n a t i o n   of   a  b a l l a s t   s t a b i l i z e r   (3)  as  s e t   f o r t h   i n  

any   of   c l a i m s   1  t o   3,  t h e   p r i m a r y   w i n d i n g   (21)  o f   a n  

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

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

w i n d i n g   (22)  of   s a i d   a u t o t r a n s f o r m e r   (2)  to   an  a u x i l i a r y  

e l e c t r o d e   (5)  d i s p o s e d   i n   c o n t a c t   w i t h   or   c l o s e   to   t h e  

o u t e r   w a l l   s u r f a c e   o f   s a i d   d i s c h a r g e   lamp  ( 1 ) ,   and   f o r  



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

( 1 ) .  

5.  A  l i g h t i n g   c i r c u i t   f o r   d i s c h a r g e   l a m p s   as  s e t   f o r t h  

in  c l a i m   4,  w h e r e i n   s a i d   e l e c t r i c a l l y   c o n d u c t i v e   p l a t e  

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

6.  A  l i g h t i n g   c i r c u i t   f o r   d i s c h a r g e   l a m p s   as  s e t   f o r t h  

in  c l a i m   4  or   5,  w h e r e i n   s a i d   a u x i l i a r y   e l e c t r o d e   ( 5 )  

i s   in   t h e   f o r m   of  a  r e f l e c t o r   h o o d   f o r   t h e   d i s c h a r g e  

lamp  a p p l i a n c e .  

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

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

a  b a l l a s t   s t a b i l i z e r   (3)  as  s e t   f o r t h   in  any  of   c l a i m s  

1  to   3,  a  s w i t c h i n g   e l e m e n t ,   and  a  d i s c h a r g e   l amp  ( 1 ) ,  

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

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

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