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©  Load  supply  circuit  and  lamp  module. 
©  A  direct  replacement  fgr  an  ordinary  domestic  G.L.S. 
bulb  consists  of  a  low  voltage  tungsten-halogen  lamp  (6), 
which  has  a  greater  efficiency  at  low  voltages,  and  an 
electronic  circuit  (1  1  )  for  stepping  down  the  mains  voltage  to 
a  suitable  level,  all  within  a  lamp  replacement  unit  for  fitting 
into  an  ordinary  lamp  socket,  The  electronic  circuit  includes  a 
gate-turnoff  thyristor  (12)  for  switching  the  lamp  into  and  out 
of  the  supply  circuit  and  an  i.e,  (25)  for  triggering  the  thyristor 
at  a  desired  phase  angle  of  the  mains  supply  (20). 

F i g . l .  

CL 
111 

Croydon  Printing  Company  Ltd. 

A   direct  replacement  fgr  an  ordinary  domestic  G.L.S. 
bulb  consists  of  a  low  voltage  tungsten-halogen  lamp  (6), 
which  has  a  greater  efficiency  at  low  voltages,  and  an 
electronic  circuit  (11)  for  stepping  down  the  mains  voltage  to 
a  suitable  level,  all  within  a  lamp  replacement  unit  for  fitting 
into  an  ordinary  lamp  socket,  The  electronic  circuit  includes  a 
gate-turnoff  thyristor  (12)  for  switching  the  lamp  into  and  out 
of  the  supply  circuit  and  an  i.c,  (25)  for triggering  the thyristor 
at  a  desired  phase  angle  of  the  mains  supply  (20). 



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

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

l a m p s   to  be  used   f rom  a  h i g h   v o l t a g e   s o u r c e   s u c h   as  a  
d o m e s t i c   m a i n s   s u p p l y ,   and  to   lamp  m o d u l e s   i n c o r p o r a t i n g  

s u c h   a  c i r c u i t .  

I t   i s   known  t h a t   o r d i n a r y   g e n e r a l   l i g h t i n g  

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

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

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

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

h i g h e r   p r e s s u r e s   and  t e m p e r a t u r e s .   T u n g s t e n - h a l o g e n  

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

f o r   t h e   same  f i l a m e n t   l e n g t h ,   t h a n   t h e   u s u a l   240  v o l t s  

m a i n s   s u p p l y :   t he   p e a k   of  e f f i c i e n c y   f o r   a  g i v e n  

f i l a m e n t   l e n g t h   b e i n g   a t   a b o u t   18 -20   v o l t s .  

C l e a r l y ,   t h e r e f o r e ,   i t   w o u l d   be  d e s i r a b l e   t o  

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

p u r p o s e s   so  as  to  i n c r e a s e   e f f i c i e n c y   and  d e c r e a s e  

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

v o l t a g e   to  t h a t   r e q u i r e d   f o r   t h e   lamp  i s   by  u s i n g   a  

t r a n s f o r m e r ,   bu t   t h i s   i s   r a t h e r   l a r g e   and  h e a v y .   An 

a l t e r n a t i v e   m e t h o d   i s   t o  u s e   an  e l e c t r o n i c   c i r c u i t   t o  

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

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

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



to   a b o u t   5 0 - 6 0   v o l t s .  

I t   i s   t h u s   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n  

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

m a i n s   v o l t a g e   to  a  v o l t a g e   s u i t a b l e   f o r   a  low  v o l t a g e  

t u n g s t e n - h a l o g e n   l a m p .  

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

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

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

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

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

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

h i g h   v o l t a g e   a . c .   s u p p l y .  

P r e f e r a b l y   t h e   c i r c u i t   i s   i n t e g r a l l y   a s s e m b l e d  

in  a  c o m p l e t e   u n i t   to   f a c i l i t a t e   i t s   use   as  a  d i r e c t  

p l u g   in  r e p l a c e m e n t   f o r   a  G . L . S .   f i l a m e n t   l a m p .  

H o w e v e r ,   i t   may  p o s s i b l y   be  u s e d   s e p a r a t e l y ,  

s ay   by  i n c l u s i o n   in   a  w a l l   s w i t c h .  

The  l o a d   i s   p r e f e r a b l y   a  low  v o l t a g e   t u n g s t e n -  

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

s u p p l y .  

The  s w i t c h   means   i s   p r e f e r a b l y   a  s o l i d   s t a t e  

s w i t c h   and  may  c o n v e n i e n t l y   be  a  Ga te   Turn  O f f  

T h y r i s t o r   ( G . T . O . )   or  may  p o s s i b l y   be  a  t r i a c .  

The  c o n t r o l   means   f o r   t r i g g e r i n g   t h e   s a i d  

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

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

t he   s u r g e   c u r r e n t   when  t h e   c i r c u i t   i s   f i r s t   s w i t c h e d  

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

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

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

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

means   f o r   r e d u c i n g   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   f r o m  

t h e   m a i n s   w h i c h   can   f a l s e l y   t r i g g e r   t h e   a . c .   s w i t c h ,  

and  may  a l s o   i n c l u d e   an  o v e r c u r r e n t   t r i p   means   t o  

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

in  t h e   l o a d .  

I f   t h e   s w i t c h   means   i s   a  G . T . O . ,   t h e   s u p p l y  



c i r c u i t   may  f u r t h e r   i n c l u d e   means  f o r   r e c t i f y i n g   t h e  

s u p p l y   v o l t a g e .  

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

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

t he   l o a d ,   w i t h i n   a  lamp  r e p l a c e m e n t   u n i t   s h a p e d   l i k e   a n  

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

f o r   such   a  l a m p .   The  t u n g s t e n - h a l o g e n   lamp  i s  

p r e f e r a b l y ,   h o w e v e r ,   r e m o v e a b l e   f rom  s a i d   u n i t   and  i s  

i t s e l f   r e p l a c e a b l e   w i t h i n   t he   u n i t .  

The  i n v e n t i o n   f u r t h e r   c o m p r i s e s   an  o v e r c u r r e n t  

t r i p   c i r c u i t   i n c l u d i n g   s e n s i n g   means   to  s e n s e   t h e   l e v e l  

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

b u i l d - u p   of  s a i d   c u r r e n t   above   a  p r e d e t e r m i n e d   l e v e l ,  

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

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

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

P r e f e r a b l y ,   s a i d   s e n s i n g   means   i s   a  c a p a c i t o r  

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

s i g n a l l i n g   means   i s   a  t i m e r   or  t h y r i s t o r   a l s o   c o n n e c t e d  

to  t he   b a s e   of  a  t r a n s i s t o r .  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

more  f u l l y   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   d r a w i n g s ,   in   ' w h i c h :  

F i g u r e   1  i s   a  s c h e m a t i c   c r o s s - s e c t i o n a l   v i e w  

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

i n v e n t i o n ;  

F i g u r e   2  i s   a  s c h e m a t i c   d i a g r a m   of  a  l o a d  

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

F i g u r e   3  i s   a  s c h e m a t i c   d i a g r a m   of  a n  

o v e r c u r r e n t   t r i p   c i r c u i t   a c c o r d i n g   to  t he   i n v e n t i o n .  

The  lamp  r e p l a c e m e n t   u n i t   shown  in  F i g u r e   1 

c o m p r i s e s   a  t h e r m o p l a s t i c   r e s i n   b a s e   1  i n j e c t i o n  

m o u l d e d   to  p r o d u c e   a  cap  2  p o s i t i o n e d   a t   one  e n d ,  
i  shown  l o w e r m o s t .   The  cap  2  i s   o f  s t a n d a r d   s i z e   a n d  

f i t t i n g   so  t h a t   i t   can  be  i n s e r t e d   i n t o   o r d i n a r y  

d o m e s t i c   lamp  s o c k e t s ,   and  has   two  c o n t a c t s   3  to  f o r m  



t h e   e l e c t r i c a l   c o n n e c t i o n s  w i t h   t he   s o c k e t .   A 

c o m p o n e n t   b o a r d   4  i s   c o n t a i n e d   w i t h i n   t h e   body   a n d  

t h e r m a l l y   i n s u l a t e d   f rom  t h e   lamp  6  by  b e i n g   w r a p p e d  

in   a  s u i t a b l e   h e a t   r e s i s t i n g   and  t h e r m a l l y   i n s u l a t i n g  

w o o l   9.  The  lamp  6  i s   a  low  v o l t a g e   t u n g s t e n - h a l o g e n  

lamp  and  i s   p o s i t i o n e d   w i t h i n   s o c k e t   7  p o s i t i o n e d   on  a  

s u p p o r t   member   8  f a s t e n e d   to  a  h e a t  s h i e l d   5  b e t w e e n  

t h e   s h i e l d   and  t h e   b o a r d   4.  A  t r a n s p a r e n t   g l a s s  

c o v e r   10  s u r r o u n d s   t h e   lamp  6  and  i s   f a s t e n e d   to   t h e  

b a s e   1 .  

The  c o m p o n e n t   b o a r d   4  has   e l e c t r o n i c   c o m p o n e n t s  

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

l o a d   s u p p l y   c i r c u i t   as  shown  d i a g r a m m a t i c a l l y   i n  

F i g u r e   2.  The  b o a r d   a l s o   has   m o u n t e d   t h e r e o n ,  

c o n n e c t i o n s   to  a  G a t e   T u r n - O f f   T h y r i s t o r   12  ( G . T . O . )  

m o u n t e d   on  a  h e a t   s i n k   13  and  c o n n e c t i o n s   14  to   a  m a i n s  

s u p p l y   v i a   t h e   c o n t a c t s   3  on  t h e   cap  2  when  in   p l a c e   i n  

a  s o c k e t .   As  w i l l   be  f u r t h e r   e x p l a i n e d   b e l o w ,   t h e  

G . T . O .   12,  and  o t h e r   c o m p o n e n t s   11  form  p a r t   of   a  

c i r c u i t   to  p o w e r   t h e   lamp  6  f rom  t he   m a i n s   s u p p l y .  

T h u s ,   as  shown  in  F i g u r e   2,  t h e   l o a d   s u p p l y  

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

lamp  6  f rom  an  a . c .   m a i n s   s u p p l y   20,  c o m p r i s e s   a  b r i d g e  

r e c t i f i e r   p a r t   21 ,   a  m a i n s   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  

f i l t e r   c i r c u i t   (A) ,   a  m a i n s   i s o l a t e d   low  p o w e r   d . c .   s u p p l y  

c i r c u i t   (B) ,   a  p u l s e   s u p p l y   p a r t   22,  a  p u l s e   c o n v e r s i o n  

p a r t   23,   an  o v e r c u r r e n t   t r i p   c i r c u i t   (C)  and  a  G . T . O .  

1 2 .  

The  c i r c u i t   i s   d e s i g n e d   s u c h   t h a t   a  n e g a t i v e  

g o i n g   p u l s e   i s   p r o v i d e d   by  t he   p u l s e   s u p p l y   p a r t   2 2  

i n c l u d i n g   i n t e g r a t e d   c i r c u i t   25  a t   a  d e s i r e d   p h a s e  

a n g l e   r e g u l a t e d   by  t h e   v a r i a b l e   r e s i s t a n c e   24 .   T h i s  

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

g o i n g   by  t h e   p u l s e   c o n v e r s i o n   p a r t   23  of  t h e   c i r c u i t  

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

G . T . O .   12  to  c o n d u c t   and  s w i t c h   t he   lamp  6  on .   T h e  

G . T . O .   a u t o m a t i c a l l y   t u r n s   " o f f "   when  t h e   p h a s e   a n g l e  



of   t h e   s u p p l y   r e a c h e s   z e r o ,   so  by  p r o d u c i n g   the   p u l s e  

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

p a r t   of  t he   c y c l e   w i l l   be  p a s s e d   v i a   t h e   G . T . O .   t o  

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

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

n e c e s s a r y ,   a  s l ow   s t a r t   f e a t u r e   to  o v e r c o m e   t he   p r o b l e m  

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

f i l a m e n t .   S i n c e   t h e   G . T . O .   is   a  d . c .   s w i t c h ,   t h e  

b r i d g e   r e c t i f i e r   p a r t   21  of  t he   c i r c u i t   p r o v i d e s   t h e  

G . T . O .   w i t h   a  f u l l   wave  r e c t i f i e d   d . c .   f r o m   t he   m a i n s  

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

c i r c u i t   (B)  i s   u s e d   m e r e l y   to  p r o v i d e   t h e   i n p u t   s u p p l y  

f o r   t h e   i n t e g r a t e d   c i r c u i t   25  and  o t h e r   c o m p o n e n t s   a t  

an  a p p r o p r i a t e   l e v e l ,   w h i l s t   the   m a i n s   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   f i l t e r   c i r c u i t   (A)  i s   u s e d   to   r e m o v e   t h e  

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

G . T . O .   f a l s e l y .   Bo th   of  c i r c u i t s   (A)  and  (B)  a r e  

c o n v e n t i o n a l   and  w i l l   no t   be  f u r t h e r   d e s c r i b e d .  

The  o v e r c u r r e n t   t r i p   c i r c u i t   (C)  i s   shown  i n  

more   d e t a i l   in  F i g u r e   3  and  i s   b a s i c a l l y   c o m p o s e d   of  a  

s e n s i n g   p a r t   30  and  a  s i g n a l   p r o d u c i n g   p a r t   31.  The  

s e n s i n g   p a r t   30  i s   c o n n e c t e d   to  p o i n t   X  in  F i g u r e   2  a n d  

c o m p r i s e s   a  c a p a c i t o r   32  wh ich   p a s s e s   a  v o l t a g e   i f   a  

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

e x a m p l e ,   in  t he   e v e n t   of  a  f i l a m e n t   end  of  l i f e   f l a s h o v e r  

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

p a s s e d   to   t he   b a s e   of  a  t r a n s i s t o r   33  w h i c h   p r o d u c e s   a  

p u l s e .   The  s i g n a l   p r o d u c i n g   p a r t   31  r e c e i v e s   t h i s  

p u l s e   a t   a  t i m e r   34  w h i c h ,   w i t h   t he   r e s t   of  t h e  

c o m p o n e n t s   of  t he   s i g n a l   p r o d u c i n g   p a r t   31,  p r o d u c e s   a  

s i g n a l   a t   X'  f o r   l o n g   e n o u g h   to  t u r n   o f f   t h e   G . T . O .   a n d  

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

h i g h   c u r r e n t .   The  G . T . O .   i s   on ly   s w i t c h e d   o f f   f o r   t h e  

p a r t i c u l a r   h a l f - c y c l e   in  wh ich   the   s h o r t - c i r c u i t  

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

a g a i n   p r o v i d e d   t h e   lamp  has   not   gone   s h o r t   c i r c u i t   o r  

i n t o   an  a r c   c o n d i t i o n .   The  t i m e r   c o u l d   be  r e p l a c e d   b y  



a  s m a l l   t h y r i s t o r   i f   d e s i r e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   a l t h o u g h   t h e  

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

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

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

r e q u i r e d .   F u r t h e r ,   t h e   t r a n s p a r e n t   g l a s s  

c o v e r   10  may  be  r e p l a c e d   by  s u i t a b l e   c o l o u r e d   c o v e r s  

made  of  s i m i l a r   m a t e r i a l   and  may  even   i f   d e s i r e d   b e  

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





1.  A  l o a d   s u p p l y   c i r c u i t   w h i c h   s u p p l i e s   a  low  v o l t a g e  

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

t h a t   t he   c i r c u i t   c o m p r i s e s   an  a . c . / d . c .   s w i t c h   means   f o r  

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

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

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

2.  A  l o a d   s u p p l y   c i r c u i t   a c c o r d i n g   to  C la im  1  w h e r e i n  

s a i d   l o a d   i s   a  low  v o l t a g e   t u n g s t e n - h a l o g e n   lamp  and  t h e  

a . c .   s u p p l y   i s   t h e   d o m e s t i c   means   s u p p l y .  

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

or  C l a i m   2  w h e r e i n   s a i d   s w i t c h   means   i s   a  s o l i d   s t a t e  

s w i t c h   such   as  a  G a t e   Turn   Off   T h y r i s t o r   or  a  t r i a c .  

4.  A  l o a d   s u p p l y   c i r c u i t   a c c o r d i n g   to  C la im   3  f u r t h e r  

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

5.  A  l o a d   s u p p l y   c i r c u i t   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   w h e r e i n   s a i d   c o n t r o l   means   f o r   t r i g g e r i n g   s a i d   s w i t c h  

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

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

s w i t c h e d   on  and  m e a n s   f o r   f e e d b a c k   c o n t r o l l i n g   t he   o u t p u t  

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

c o n d i t i o n s .  

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

7.  A  l o a d   s u p p l y   c i r c u i t   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   f u r t h e r   i n c l u d i n g   an  o v e r c u r r e n t   t r i p   means   to  s a f e -  

g u a r d   the   c i r c u i t   in  t h e   e v e n t   of  a  s h o r t - c i r c u i t   in  t h e  

l o a d .  

8.  A  l o a d   s u p p l y   c i r c u i t   a c c o r d i n g   to  any  one  of  C l a i m s  

2  to   7  wh ich   i s   i n t e g r a l l y   a s s e m b l e d   i n t o   a  c o m p l e t e   l a m p -  

r e p l a c e m e n t   u n i t   as  a  r e p l a c e m e n t   f o r   a  G . L . S .   t u n g s t e n  

f i l a m e n t   l a m p .  

9.  A  l o a d   s u p p l y   c i r c u i t   a c c o r d i n g   to  C la im  8  w h e r e i n  

s a i d   low  v o l t a g e   t u n g s t e n - h a l o g e n   lamp  i s   p o s i t i o n e d   i n  

s a i d   u n i t   bu t   i s   r e p l a c e a b l e   w i t h i n   t he   u n i t .  



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

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

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

c o n s e q u e n t   to   a  l e v e l   of   b u i l d - u p   of  s a i d   c u r r e n t   a b o v e   a  

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

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

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

f u n c t i o n .  
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