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Light  dimmer  device. 

A  light  dimmer  device,  preferably  in  the  form  of  an 
adaptor  for  inserting  between  a  light  fitting  and  light  bulb,  is 
remotely  controlled  by  means  of  the  conventional  light 
switch.  When  the  light  switch  is  first  turned  on,  a  detector 
circuit  14  responds  via  a  power  supply  circuit  15  to  set  a 
regulator  circuit  12  at  a  first  power  level,  e.g.  to  provide 
substantially  maximum  illumination  from  the  light  11. 
Should  the  light  switch  be  then  turned  off  and  on  again 
within  a  predetermined  period,  the  detector  circuit  14  alters 
the  regulator  circuit  12  setting  to  a  second  power  level,  e.g. 
to  provide  a  dimmed  setting  of  the  light  11. 



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  l i g h t   d i m m e r  

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

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

p o w e r   to   t h e   l i g h t   e m i t t i n g   u n i t .  

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

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

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

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

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

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

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

t h e   l i g h t .   The  t r i a c   i s   g e n e r a l l y   c o n t r o l l e d   by  t h e   s e t t i n g  

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

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

dimmed  s e t t i n g s   f r o m   f u l l   i l l u m i n a t i o n   to  no  i l l u m i n a t i o n .  

Such  l i g h t   d i m m e r s   h a v e   the   d i s a d v a n t a g e   t h a t   t h e y  

mus t   be  i n c o r p o r a t e d   in   p l a c e   of  t he   c o n v e n t i o n a l   l i g h t  

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

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

r e q u i r e   t h e   s e r v i c e s   of  an  e l e c t r i c i a n .   F u r t h e r m o r e ,   t h i s  

t y p e   of  l i g h t   d immer   i s   r e l a t i v e l y   e x p e n s i v e .   A l s o ,   o n c e  

t h e   d i m m e r   has   b e e n   i n s t a l l e d ,   t h e r e   i s   no  f l e x i b i l i t y   o f  

u se   in   t h a t   t h e   d immer   i s   c o m m i t t e d   to  c o n t r o l l i n g   t h a t  

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

d immer   w o u l d   n e e d   to  be  r e m o v e d   and  r e - i n s t a l l e d   i n   o r d e r  



to   c h a n g e   i t s   u s a g e   to   a  d i f f e r e n t   l i g h t .  

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

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

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

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

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

to   d e t e c t i o n   of  an  i n t e r r u p t i o n   by  t h e   d e t e c t o r   c i r c u i t   t o  

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

i n t e n s i t y   of  i l l u m i n a t i o n   t h e r e o f .  

The  p r e f e r r e d   e m b o d i m e n t   of   t h e   i n v e n t i o n   p r o v i d e s  

a  d e v i c e   i n   t h e   f o r m   of   an  a d a p t o r   w h i c h   may  b e  f i t t e d  

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

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

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

s w i t c h   to   c o n t r o l   t h e   l i g h t   i n t e n s i t y .   The  p r e f e r r e d   mode  o f  

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

p o w e r   to   t h e   l i g h t   when  t u r n e d   on  i n i t i a l l y ;   i f  s u b s e q u e n t l y  

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

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

to   t h e   l i g h t   to   p r o v i d e   a  dimmed  s e t t i n g .  

.  I t   w i l l   t h e r e f o r e   be  s e e n   t h a t   t h e   d immer   d e v i c e  

i t s e l f   n e e d   h a v e   no  c o n t r o l   s w i t c h e s   or  k n o b s   b u i l t   i n   i t s  

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

i s   to   be  p r o v i d e d   i s   e x t e r n a l l y   and   r e m o t e l y   d e t e r m i n e d   b y  

s u i t a b l e   a c t i v a t i o n   of  t h e   c o n v e n t i o n a l   l i g h t   s w i t c h .   I n  

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

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

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

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

s e t t i n g   b e i n g  m a i n t a i n e d .  

I t   w i l l   be  s e e n   t h a t   t he   d e v i c e   can   r e a d i l y   b e  

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

k n o w l e d g e ;   a l s o   i t   can  e a s i l y   be  r e m o v e d   and   f i t t e d   i n t o  

a  d i f f e r e n t   s o c k e t   i f   r e q u i r e d .   In  p r a c t i c e ,   i t   i s   f o u n d  



t h a t  a   s i n g l e   d immed  s e t t i n g   i s   u s u a l l y   s u f f i c i e n t ,   b u t  

t h e   d e v i c e   c o u l d   r e a d i l y   be  a d a p t e d   to  p r o v i d e   more  t h a n  

one  dimmed  s e t t i n g   as  w e l l   as  t h e   f u l l   i l l u m i n a t i o n   s e t t i n g .  

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

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

h a l t e d   a t   a  d e s i r e d   l e v e l   by  a ' s h o r t   i n t e r r u p t i o n   of  t h e  

m a i n s   by  t h e   l i g h t   s w i t c h .  

In  o r d e r   t h a t : t h e   p r e s e n t   i n v e n t i o n   may  be  m o r e  

r e a d i l y   u n d e r s t o o d ,   an  e m b o d i m e n t   t h e r e o f   w i l l   now  b e  

d e s c r i b e d   by  way  of   e x a m p l e ,   w i t h   r e f e r e n c e   to   t he   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  shows   a  b l o c k   d i a g r a m   of  t h e   p r e f e r r e d  

e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g u r e   2  shows   a  more   d e t a i l e d   c i r c u i t   d i a g r a m  

of  t h e   e m b o d i m e n t ;   a n d  

F i g u r e   3  shows  one  fo rm  of  a d a p t o r ,   w i t h   b u l b  

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

R e f e r r i n g   to  F i g u r e   1,  t h e   d e v i c e   i s   c o n n e c t e d  

to   t h e   m a i n s   s u p p l y   t h r o u g h   t e r m i n a l s   10  and  c o n t r o l s   t h e  

i n t e n s i t y   of  a  l i g h t   11  t h r o u g h   a  r e g u l a t o r   12  r e s p o n s i v e   v i a  

a  l i n e   13  to  a  d e t e c t o r   14.  A  p o w e r   s u p p l y   15  p r o v i d e s  

low  v o l t a g e   p o w e r   to  t h e   d e t e c t o r   14  and  a l s o ,   i f   r e q u i r e d ,  

to  r e g u l a t o r   12,  t h i s   l a t t e r   c o n n e c t i o n   b e i n g   shown  b y  

b r o k e n   l i n e   16  to  d e n o t e   t h a t   i t   i s   o n l y   p r o v i d e d   when  t h e  

r e g u l a t o r   r e q u i r e s   a  low  v o l t a g e   s u p p l y .   The  d e t e c t o r  

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

s u p p l y   by  m o n i t o r i n g   t h e   o u t p u t   of  t h e   low  v o l t a g e   p o w e r  

s u p p l y   1 5 .  

In  o p e r a t i o n ,   when  m a i n s   v o l t a g e   i s   a p p l i e d   t o  

t e r m i n a l s   10  upon   o p e r a t i o n   of  the   r e m o t e   c o n v e n t i o n a l  

s w i t c h   ( n o t   s h o w n ) ,   t h e   r e g u l a t o r   12  i n i t i a l l y   a p p l i e s  

s u b s t a n t i a l l y   f u l l   p o w e r   to  t he   l i g h t   11.  T h i s   s t a t e  

can   be  m a i n t a i n e d   i f   d e s i r e d .   S h o u l d   a  d immed  s e t t i n g  

be  r e q u i r e d ,   t he   l i g h t   s w i t c h   is   t u r n e d   o f f   and  t h e n   o n  



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

a  p r e d e t e r m i n e d   t i m e ,  s u c h   as  two  seconds ,   and  t h e   d e t e c t o r  
14  r e s p o n d s   to   t h e  i n t e r r u p t i o n   ( v i a   low  v o l t a g e   p o w e r  
s u p p l y   15)  to   s e t   t h e   r e g u l a t o r   12  to   a  d immed  s e t t i n g .  
The  s e q u e n c e   of  e v e n t s   c o u l d   be  r e v e r s e d   i f   d e s i r e d   s o  
t h a t   t h e   l o w e r   s e t t i n g   comes  on  f i r s t   and  t h e   h i g h e r   s e t t i n g  
a f t e r   t h e   p o w e r   i n t e r r u p t i o n .  

F i g u r e   2  shows   t h e   c i r c u i t   in   more   d e t a i l .   T h e  

low  v o l t a g e   p o w e r   s u p p l y   15  i n c l u d e s   a  r e s i s t o r   R1  and  z e n e r  

d i o d e   D1  c o n n e c t e d   a c r o s s   t e r m i n a l s   10,  a  d i o d e   D2  b e i n g  

c o n n e c t e d   to   t h e   j u n c t i o n   t h e r e b e t w e e n ,   and  an  e l e c t r o l y t i c  

c a p a c i t o r   C1  and  r e s i s t o r   R2  c o n n e c t e d   in   p a r a l l e l   a c r o s s   t h e  

o u t p u t   of   t h e   d i o d e   D2.  The  z e n e r   d i o d e   D1  i s   c h o s e n   t o  

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

be  p o w e r e d ,   e . g .   9 . 1 V .   A  f u r t h e r   d i o d e   D3  i s   c o n n e c t e d  

b e t w e e n   d i o d e   D2  and  t h e   o u t p u t   of  t h e   p o w e r   s u p p l y   V c c .  
The  d e t e c t o r   14  i s   b a s e d   a r o u n d   two  c r o s s - c o u p l e d   NAND 

g a t e s   G1,  G2  f o r m i n g   an  RS  f l i p - f l o p   20.  T h e s e   g a t e s   a r e  

c o n v e n i e n t l y   a v a i l a b l e   on  a  s i n g l e   i n t e g r a t e d   c i r c u i t .  

The  R  i n p u t   to   t h e   f l i p - f l o p   i s   t a k e n   f rom  t h e   o u t p u t   o f  

c i r c u i t   15,  and   t h e   S  i n p u t   i s   t a k e n   f rom  t h e   c a t h o d e  

of  d i o d e   D3  v i a   r e s i s t o r s   R3,  R4,  an  e l e c t r o l y t i c  

c a p a c i t o r   C2  b e i n g   c o n n e c t e d   b e t w e e n   the   j u n c t i o n   of  r e s i s t o r s  

R3,  R4  and  t h e   n e u t r a l   l i n e .   The  Q  o u t p u t   of  f l i p - f l o p  

20  i s   c o n n e c t e d   v i a   a  r e s i s t o r   R5  to  t he   g a t e   of  an  FET  s w i t c h  

T1  f o r m i n g   p a r t   of  t h e   r e g u l a t o r   12.  FET  s w i t c h   T1  p r o v i d e s  

a  m e a n s   of  s e l e c t i v e l y   c o n n e c t i n g   a  c a p a c i t o r   C3  i n  

p a r a l l e l   w i t h   a  c a p a c i t o r   C4  w h i c h   f o r m s   p a r t   of   a  c o n v e n t i o n a l  

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

P1,  r e s i s t o r   R6,  d i a c   D4  and  t r i a c   TR.  C a p a c i t o r   C4  i s   o f  

c o n s i d e r a b l y   l o w e r   v a l u e   t h a n   c a p a c i t o r   C3  as  w i l l   b e  

e x p l a i n e d ;   t y p i c a l l y   c a p a c i t o r   C3  i s   47nF  and  C4  i s  

2 .2   n F .  

In  o p e r a t i o n ,   t h e   r e g u l a t o r   12  p r o v i d e s   two  l e v e l s  

of  i l l u m i n a t i o n   in   l i g h t   11,  d e p e n d e n t   on  w h e t h e r   FET  s w i t c h  



T1  i s   s w i t c h e d   on  or  n o t ,   i . e .   w h e t h e r   t h e   c a p a c i t a n c e  

in   t h e   p h a s e   c o n t r o l   c i r c u i t   i s   C4  or  C3  +  C4.  R e s i s t o r  

R6  i s   i n c l u d e d   to  p r e v e n t   t he   p o s s i b i l i t y   of  t h e   p o t e n t i o m e t e  

P1  b e i n g   a d j s t e d   to   an  e x c e s s i v e l y   low  ( o r   z e r o )   r e s i s t a n c e  

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

By  s u i t a b l e   c h o i c e   of  c o m p o n e n t s ,   w i t h   t h e   FET  s w i t c h   T1  

o f f ,   t h e   f i r i n g   a n g l e   of  t r i a c   TR  w i l l   a l w a y s   be  k e p t   b e l o w  

a  n e g l i g e a b l e   v a l u e ,   e . g .   20  d e g r e e s ;   s u c h   a  p h a s e  

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

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

t h e   z e r o   c r o s s i n g   and  h e n c e   of   v e r y   low  a m p l i t u d e .  

V a r i a t i o n   of  p o t e n t i o m e t e r   P1  r e s i s t a n c e   u n d e r   t h e s e  

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

as  to   be  u n n o t i c e a b l e   i n   p r a c t i c e .  

When  FET  s w i t c h   T1  i s   t u r n e d   on  by  a  c o n t r o l  

s i g n a l   f r o m   t h e   d e t e c t o r   14,  c a p a c i t o r s   C3  and  C4  a r e   c o n n e c t  

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

c y c l e   w h i c h   d e p e n d s   o n  t h e   s e t t i n g   of  p o t e n t i o m e t e r   P 1 .  

Thus  t h e   s e t t i n g   of   P1  w i l l   h a v e   v i r t u a l l y   no  e f f e c t   o n  

t h e   s u b s t a n t i a l l y   f u l l   i l l u m i n a t i o n   s e t t i n g   b u t   w i l l   v a r y  
t h e   d immed  s e t t i n g   o v e r   a  w ide   r a n g e   of  i l l u m i n a t i o n .  

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

t u r n i n g   on  FET  s w i t c h   T1  i s   p r o d u c e d   w i l l   now  be  d i s c u s s e d .  

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

v o l t a g e   a p p e a r s   a t  t e r m i n a l s   10  w h i c h   i s   r e c t i f i e d   a n d  

l o w e r e d   in   v a l u e   by  r e s i s t o r   R1,  z e n e r   d i o d e   D1 

and  d i o d e   D2.  C a p a c i t o r   Cl  w i l l   c h a r g e   f a s t e r   t h a n  

. c a p a c i t o r   C2  s i n c e   r e s i s t o r   R3  d e l a y s   c h a r g i n g   o f  

c a p a c i t o r   C2  ( r e s i s t o r   R3  i s   c h o s e n   to  be  s i g n i f i c a n t l y  

g r e a t e r   in  v a l u e   t h a n   r e s i s t o r   R1 ) .   The  e f f e c t   of  t h i s  

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

of  f l i p - f l o p   20  w h i l e   a  l o g i c a l   " z e r o "   i s   s t i l l   p r e s e n t  

at   t h e   S  i n p u t .  



An  RS  f l i p - f l o p   h a s   t h e   f o l l o w i n g   t r u t h   t a b l e :  

Qo  b e i n g   t h e   i m m e d i a t e l y   p r e c e d i n g   s t a t e   of  t h e  

Q  o u t p u t .  

From  t h e   t r u t h   t a b l e   i t   w i l l   be  s e e n   t h a t   t h e  

a b o v e - d e s c r i b e d   c i r c u m s t a n c e s   w i l l   p r o d u c e   a  l o g i c a l   " o n e "  

Q  o u t p u t ,   w h i c h   w i l l   be  h e l d   a t   " o n e "   when  c a p a c i t o r   C2 

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

go  to  " o n e " .   C o n s e q u e n t l y   FET  s w i t c h   T1  i s   h e l d   o f f   a n d  

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

When  t h e   l i g h t   s w i t c h   i s   t u r n e d   o f f   and  no  v o l t a g e  

i s  p r e s e n t   a t   t e r m i n a l s   10,  t h e   c a p a c i t o r   C1  d i s c h a r g e s  

r a p i d l y   t h r o u g h   r e s i s t o r   R2,  b u t   c a p a c i t o r   C2  d i s c h a r g e s  

s l o w l y   as  a  f u n c t i o n   of  r e s i s t a n c e s   R3  and  R4,  l e a k a g e  

c u r r e n t s   t h r o u g h   c a p a c i t o r   C2  and  d i o d e   D 3 ,  a n d  t h e  

i n p u t   b i a s   c u r r e n t   to   g a t e   Gl.   I t   w i l l   be  s e e n   t h a t   t h e  

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

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

much  g r e a t e r   t h a n   t h a t   of  r e s i s t o r   R2.  A  f u r t h e r  r e s i s t o r  

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

C2  so  as  to   d e f i n e   t h e   d i s c h a r g e   t i m e   c o n s t a n t   m o r e  

p r e c i s e l y .  

S i n c e   t h e   d i s c h a r g e   t i m e   of  c a p a c i t o r   C2  i s  

much  s l o w e r   t h a n   t h a t   of  c a p a c i t o r   Cl ,   a  l o g i c a l   " o n e "  

i s   m a i n t a i n e d   a t   t h e   S  i n p u t ,   t h e   R  i n p u t   h a v i n g   gone   t o  

" z e r o "   due  to   t h e   r a p i d   d i s c h a r g e   of  c a p a c i t o r   C l .  

C a p a c i t o r   C2  a l s o   p r o v i d e s   t h e   s u p p l y   v o l t a g e   Vcc  to  t h e  

i n t e g r a t e d   c i r c u i t   f o r m i n g   t h e   g a t e s   Gl  and  G2.  F r o m  

the   t r u t h   t a b l e ,   i t   can  be  s e e n   t h a t   when  t he   S  i n p u t   i s  



at   " o n e "   and  t h e   R  i n p u t   a t   " z e r o " ,   t h e   Q  o u t p u t   i s   a t  

" z e r o " .   I f   t h e   l i g h t   s w i t c h   i s   t u r n e d   on  a g a i n   w i t h i n   t h e  

t i m e   p e r i o d   b e f o r e   t h e   c a p a c i t o r   C2  h a s   d i s c h a r g e d   to  a  

v o l t a g e  b e l o w  t h e   t h r e s h o l d   of  t h e   g a t e   G1,  t h e   f l i p - f l o p  

20  w i l l   a g a i n   h a v e   l o g i c a l   " o n e s "   a t   b o t h   R  a n d   S  i n p u t s  

and   t h e   Q  o u t p u t   w i l l   h o l d   t h e   p r e v i o u s   " z e r o " .   The  FET 

s w i t c h   T1  t h e r e f o r e   p u t s   t h e   r e g u l a t o r   c i r c u i t   12  i n t o   t h e  

d immed  s t a t e ,   t h e   d e g r e e   of  d i m m i n g   d e p e n d i n g   on  t h e   s e t t i r  

of  p o t e n t i o m e t e r   P 1 .  

I f   a  n o n - a d j u s t a b l e   l i g h t   s e t t i n g   i s   a c c e p t a b l e ,  

p o t e n t i o m e t e r   P1  can   be  o m i t t e d   and  a  f i x e d   r e s i s t o r  

s u b s t i t u t e d .  

C o n t r o l l i n g   l i g h t   i n t e n s i t y   by  t r i g g e r i n g   a  t r i a c  

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

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

i n v e r s e l y   p r o p o r t i o n a l   to   f r e q u e n c y .   C a p a c i t o r   C5  a n d  

i n d u c t o r   L  a r e   i n c l u d e d   as  shown  to  s u p p r e s s   s u c h  

i n t e r f e r e n c e .   W i t h   a  v a l u e   of  i n d u c t a n c e   L  of  3mH  a n d  

c a p a c i t a n c e   C5  of  1 0 0 n F ,   a d e q u a t e   s u p p r e s s i o n   i s   p r o v i d e d  

in  a c c o r d a n c e   w i t h   B r i t i s h   S t a n d a r d   BS  800  and  s i m i l a r  

s t a n d a r d s   as  r e c o m m e n d e d   by  CISPR  ( C o m i t e   I n t e r n a t i o n a l  

S p e c i a l   des  P e r t u r b a t i o n s   R a d i o - e l e c t r i q u e s ) .   A 

t o r o i d a l   c o i l   wound  on  a  c o r e   p r o v i d e s  

a  s u i t a b l e   i n d u c t o r .  

F i g u r e   3  shows  a  p a r t l y   s c h e m a t i c   c r o s s - s e c t i o n  

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

W i t h i n   t h e   h o u s i n g   30  of  t h e   a d a p t o r   a r e   i n c l u d e d   s u i t a b l e  

t e r m i n a t i o n s   f o r   i n p u t   31  and  o u t p u t   32,  t h e   t o r o i d a l  

c o i l  L   p o s i t i o n e d   a r o u n d   t h e   o u t p u t   s o c k e t   p a r t   of  t h e  

a d a p t o r ,   t h e   i n t e r f e r e n c e   s u p p r e s s i o n   c a p a c i t o r   C5  a n d  

a  t h i c k   f i l m   c i r c u i t   34  c a r r y i n g   the   m a j o r i t y  o f   t h e  

e l e c t r o n i c   c o m p o n e n t s   i n c l u d i n g   the   p o t e n t i o m e t e r   P1 

p r o v i d e d   w i t h   an  e x t e r n a l   c o n t r o l   knob  35.  I t   has  b e e n  

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

w a r d l y   s u s p e n d e d   l i g h t   f i t t i n g   ( s u c h   as  a  c e i l i n g   f i t t i n g )  



t h e   e f f e c t   of  h e a t   can   be  m i n i m i s e d   by  p o s i t i o n i n g   t h e  

c i r c u i t   34  o f f   c e n t r e   as  s h o w n .   As  a  f u r t h e r   p r e c a u t i o n ,  

a  h e a t   s e n s i t i v e   d e v i c e ,   s u c h   as  a  t h e r m i s t o r ,   c a n  

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

i f   t h e   t e m p e r a t u r e   b e c o m e s   e x c e s s i v e .  

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

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

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

t h e   c i r c u i t   can   be  p r o v i d e d   a t   any  o t h e r   p o s i t i o n   b e t w e e n  

t h e   l i g h t   s w i t c h   and   t h e   l i g h t - e m i t t i n g   e l e m e n t ,   e . g  -  

i t   can   be  b u i l t   i n t o   an  a c t u a l   l i g h t   f i t t i n g ,  r a t h e r   t h a n  

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

b u l b .  



'1.  A  l i g h t   d i m m e r   d e v i c e   f o r   c o n n e c t i o n   b e t w e e n   a  

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

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

(12 )   f o r   r e g u l a t i n g   t h e   i n t e n s i t y   of  i l l u m i n a t i o n   of  t h e  

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

a  d e t e c t o r   c i r c u i t   ( 14 )   r e s p o n s i v e   to   i n t e r r u p t i o n   o f  

t h e   e l e c t r i c a l   p o w e r   s o u r c e ,   t h e   r e g u l a t o r   c i r c u i t   ( 1 2 )  

b e i n g   r e s p o n s i v e   to   d e t e c t i o n   of  an  i n t e r r u p t i o n   by  t h e  

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

u n i t .  

2.  A  l i g h t   d i m m e r   d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   d e t e c t o r   c i r c u i t   (14)   i s   r e s p o n s i v e  

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

a  p r e d e t e r m i n e d   p e r i o d .  

3.  A  l i g h t   d i m m e r   d e v i c e   a c c o r d i n g   to  c l a i m   1  or  2 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   d e t e c t o r   c i r c u i t   (14)   c o n t r o l s   t h e  

r e g u l a t o r   c i r c u i t   ( 12 )   to  p r o v i d e   a  f i r s t   p o w e r   l e v e l   of  t h e  

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

r e s p o n s i v e   to   a  s u b s e q u e n t   p o w e r   i n t e r r u p t i o n   to  p r o v i d e   a  

s e c o n d   p o w e r   l e v e l ,   one  of  t h e   p o w e r   l e v e l s   b e i n g   s u b s t a n t i a l l y  

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

s e t t i n g   of  t h e   l i g h t   e m i t t i n g   u n i t .  

4 .   A . l i g h t . d i m m e r   d e v i c e   a c c o r d i n g   to  c l a i m   1,  2  o r  

3,  c h a r a c t e r i s e d   in   t h a t   t he   d e t e c t o r   c i r c u i t   (14)   i n c l u d e s  

a  b i s t a b l e   c i r c u i t   (20)   e a c h   of  whose   s t a t e s   s e t s   a  r e s p e c t i v e  

p o w e r   l e v e l   p r o v i d e d   to  t he   l i g h t   e m i t t i n g   u n i t   by  t h e  

r e g u l a t o r   c i r c u i t   ( 1 2 ) ,  

5.  A  l i g h t   d immer   d e v i c e   a c c o r d i n g   to  c l a i m   4 ,  

c h a r a c t e r i s e d   in   t h a t   two  c a p a c i t o r s   (C l ,   C2)  a re   p r o v i d e d ,  

one  b e i n g   a r r a n g e d   to  be  c h a r g e d   by  t he   power   s o u r c e   f a s t e r  

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

to  t he   b i s t a b l e   c i r c u i t   ( 2 0 ) .  



6.  A  l i g h t   d immer   d e v i c e   a c c o r d i n g   to  c l a i m   5 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   c a p a c i t o r   (C1)  w h i c h   i s   a r r a n g e d  

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

7.  A  l i g h t   d i m m e r   d e v i c e   a c c o r d i n g   to   c l a i m   5  or  6 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   c a p a c i t o r s   (C1,  C2)  f o r m   p a r t  

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

( 2 0 ) .  

8 . .   A  l i g h t   d i m m e r   d e v i c e   a c c o r d i n g   to   any   p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in   t h a t   t h e   r e g u l a t o r   c i r c u i t   ( 1 2 )  

i n c l u d e s   a  p h a s e  c o n t r o l l e d  s e m i - c o n d u c t o r   s w i t c h   ( T R ) ,   a n d  

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

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

c a p a c i t o r   (C4)  and  a  s e c o n d   p h a s e - s h i f t i n g   c a p a c i t o r  

(C3)  s e l e c t i v e l y   s w i t c h a b l e   i n   p a r a l l e l   w i t h   t h e   f i r s t  

i n   r e s p o n s e   to  t h e   d e t e c t o r   c i r c u i t   ( 1 4 ) .  

9.  A  l i g h t   d immer   d e v i c e   a c c o r d i n g   to   any   p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in   t h a t   t h e r e   a r e   p r o v i d e d   means   ( P 1 )  

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

c i r c u i t   ( 1 2 ) .  

10.  A  l i g h t   d i m m e r   d e v i c e   a c c o r d i n g   to  any   p r e c e d i n g  

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

an  a d a p t o r   to   be  i n s e r t e d   b e t w e e n   a  l i g h t   f i t t i n g   and  a  

l i g h t   b u l b .  
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