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©  Lamp. 

Positive  lens  surfaces  25  on  one  side  of  a  lens  plate  22 
converge  light  rays  towards  respective  light-transmitting 
interstices  23  in  an  otherwise  opaque  or  light-absorbing 
baffle  24  disposed  on  the  opposite  side  of  the  plate  22.  This 
arrangement  serves  to  reduce  the  visibility  of  the  internal 
components  of  the  lamp  when  viewed  from  the  front,  and  at 
the  same  time  minimises  the  occurrence  of  "ghost"  signals 
produced  by  externally  incident  light.  In  order  to  reduce  the 
spread  of  the  light  rays  emerging  from  the  opposite  side  of 
the  baffle  24,  each  interstice  23  is  associated  with  a  formation 
26  on  the  lens  plate  22  which  is  specifically  designed  as  a 
negative  lens  surface. 



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

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

by  e x t e r n a l l y   i n c i d e n t   l i g h t   b e i n g   r e f l e c t e d   w i t h i n   t h e  

lamp  and  t h e n   b e i n g   r e - e m i t t e d ,   g i v i n g   t he   a p p e a r a n c e  

t h a t   t he   lamp  is  e n e r g i s e d   when  in  f a c t   i t   is   n o t .  

S e v e r a l   s y s t e m s   have  b e e n   p r o p o s e d   w h i c h   p r e v e n t  

t h e   o c c u r r e n c e   of  " g h o s t "   s i g n a l s ' b y   i n c o r p o r a t i n g   a  

b a f f l e   i n t o   the   l amp ,   one  s u c h   s y s t e m   b e i n g   i l l u s t r a t e d  

d i a g r a m m a t i c a l l y   in  F i g u r e   1  of  t he   a c c o m p a n y i n g  

d r a w i n g s .   In  t h i s   s y s t e m ,   l i g h t   f rom  a  l i g h t   b u l b   10 

is   r e f l e c t e d   by  a  r e f l e c t o r   11  and  t h e n   p a s s e s   to  a  

l e n s   e l e m e n t   12  w h i c h   is   p o s i t i o n e d   i m m e d i a t e l y  

a d j a c e n t   to  t he   b a f f l e   ( r e f e r e n c e d   13)  and  w h i c h  

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

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

14  of  t he   b a f f l e .   Wi th   s u c h   a  s y s t e m ,   h o w e v e r ,   b e c a u s e  

of  t he   need   to  c o n v e r g e   the   i n d i v i d u a l   l i g h t   p e n c i l s  

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

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

t h e   l e n s   e l e m e n t ,   t he   l i g h t   e m e r g i n g   f rom  t he   b a f f l e  

may  have   an  u n d e s i r a b l y   l a r g e   s p r e a d   r e n d e r i n g   i t  

u n s u i t a b l e   fo r   use  as  t he   o u t p u t   beam  of  t he   lamp  as  i t  

s t a n d s .   In  such   a  c a s e ,   i t   is   n e c e s s a r y   to  p r o v i d e   a n  

a d d i t i o n a l   l e n s   e l e m e n t   15  on  a  s i d e   of  t he   b a f f l e   13 

r e m o t e   f rom  the   r e f l e c t o r   11  in  o r d e r   to  m o d i f y   t h e  

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

c h a r a c t e r i s t i c s   of  t he   o u t p u t   beam.  H o w e v e r ,   t h e  

a m o u n t   of  c o n t r o l   w h i c h   can  be  e x e r c i s e d   on  t h e s e  

c h a r a c t e r i s t i c s   is  l i m i t e d   due  to  t he   f a c t   t h a t   t h e  

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

d i v e r g e d   when  t hey   r e a c h   the   a d d i t i o n a l   l e n s   e l e m e n t   1 5 .  

In  o r d e r   to  o v e r c o m e   t h i s   p r o b l e m ,   i t   is  n e c e s s a r y  
to  r e d u c e   the   s p r e a d   of  t he   l i g h t   r a y s   in  e a c h   p e n c i l  

as  t h e y   emerge   f rom  the   r e s p e c t i v e   b a f f l e   i n t e r s t i c e   1 4 .  



T h i s   can   be  a c h i e v e d   by  e n l a r g i n g   t he   s e p a r a t i o n  

b e t w e e n   t he   i n d i v i d u a l   l e n s e s   16  on  t h e   l e n s   e l e m e n t   12  

and  t h e   b a f f l e   13  so  t h a t   t he   l i g h t   r a y s   in  e a c h   p e n c i l  

do  n o t   have   to  be  c o n v e r g e d   a t   s u c h   a  l a r g e   a n g l e   i n  

o r d e r   to  p a s s   t h r o u g h   t he   a p p r o p r i a t e   i n t e r s t i c e   1 4 .  

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

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

t h i c k n e s s   of  t h e   l e n s   e l e m e n t   12  as  i l l u s t r a t e d   i n  

F i g u r e   2  of  t he   a c c o m p a n y i n g   d r a w i n g s ,   or  to  s e p a r a t e  

t h e   l e n s   e l e m e n t   12  f rom  t h e   b a f f l e   13  as  i n d i c a t e d   i n  

F i g u r e   3.  I f   t h e   t h i c k n e s s   of  t he   l e n s   e l e m e n t   12  i s  

i n c r e a s e d ,   t h e n   t he   c o s t   of  t h e   m a t e r i a l   u s e d   in  i t s  

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

t h e   l e n s   e l e m e n t   and  b a f f l e   w i l l   be  made  u n d u l y   b u l k y .  

On  t h e   o t h e r   h a n d ,   i f   t he   l e n s   e l e m e n t   i s   s e p a r a t e d  

f r o m   the   b a f f l e ,   i t   w i l l   become  d i f f i c u l t   to  e n s u r e  

p r o p e r   a l i g n m e n t   of  t h e   l e n s e s   16  w i t h   t h e   i n t e r s t i c e s  

14  and  i t   w i l l   be  n e c e s s a r y   to  i n c r e a s e   t h e   s t r e n g t h   o f  

t h e   b a f f l e   s i n c e   i t   w i l l   no  l o n g e r   be  s u p p o r t e d   by  t h e  

l e n s   e l e m e n t   1 2 .  

An  a l t e r n a t i v e   s o l u t i o n   to  t h e   p r o b l e m   is   t o  

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

l e n s e s   16,  b u t   t h i s   w i l l   r e q u i r e   t h e   s i z e   a n d  

s e p a r a t i o n   of  t h e   b a f f l e   i n t e r s t i c e s   14  to   be  r e d u c e d  

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

w i l l   t h e n   become   c r i t i c a l .  

In  p u b l i s h e d   UK  P a t e n t   A p p l i c a t i o n   No.  2 0 7 9 9 1 9  

t h e r e   i s   d i s c u s s e d   a  lamp  w h e r e i n   t he   s p r e a d   of  t h e  

l i g h t   e m e r g i n g   f rom  t h e   b a f f l e   is   r e d u c e d   by  e m p l o y i n g  

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

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

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

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

b a f f l e   and  a  r e f l e c t o r   of  t he   l a m p ,   t h e   p l a t e   n e a r e s t  



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

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

b a f f l e   i n t e r s t i c e s ,   t he   p l a t e   n e a r e s t   the   b a f f l e   h a v i n g  

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

s i d e   t h e r e o f   w h i c h   f a c e s   away  f rom  the   b a f f l e .   B e c a u s e  

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

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

s t i l l   r e m a i n s ,   and  t he   use   of  two  l e n s   p l a t e s   i n s t e a d  

of  one  i n c r e a s e s   t he   b u l k   of  t h e   lamp  and  a l s o   i t s  

m a n u f a c t u r i n g   c o s t .  

I t   is   an  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   t o  

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

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

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

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

l i g h t - t r a n s m i t t i n g   p o r t i o n s ,   and  a  l i g h t - t r a n s m i t t i n g  

member  w h i c h   i s   d i s p o s e d   b e h i n d   t he   b a f f l e   w i t h   r e s p e c t  
to  t he   f r o n t   of  t he   lamp  and  w h i c h   i n c l u d e s   a  p l u r a l i t y  

of  l i g h t - d e f l e c t i n g   d e v i c e s ,   e a c h   l i g h t - d e f l e c t i n g  

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

is   p r o v i d e d   on  a  s i d e   of  t h e   l i g h t - t r a n s m i t t i n g   m e m b e r  

f a c i n g   away  f rom  t he   b a f f l e   and  w h i c h   c o n v e r g e s   l i g h t  

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

t he   b a f f l e ,   and  a  f o r m a t i o n   on  a  s i d e   of  t h e  

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

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

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

e m e r g i n g   f rom  t he   o p p o s i t e   s i d e   of  t he   b a f f l e   and  b e i n g  

d i s p o s e d   o p t i c a l l y   a d j a c e n t   to  the   r e s p e c t i v e   l i g h t -  

t r a n s m i t t i n g   p o r t i o n   of  t he   b a f f l e .  

In  F i g u r e   6  of  US  P a t e n t   No.  4 2 4 1 3 8 8 ,   t h e r e   i s  

shown  a  l i g h t - t r a n s m i t t i n g   member  fo r   use  in  a  lamp  o f  

t he   t y p e   shown  in  F i g u r e   1  of  the   a c c o m p a n y i n g   d r a w i n g s ,  



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

w h i c h   f a c e s   t o w a r d s   t he   b a f f l e .   H o w e v e r ,   t h e s e  

r e c e s s e s   a r e   p r o v i d e d   s o l e l y   f o r   t he   p u r p o s e   o f  

f a c i l i t a t i n g   the   p r o d u c t i o n   of  t he   b a f f l e   in  s i t u   o n  

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

s p e c i f i c a l l y   to  be  l e n s   s u r f a c e s ,   in  c o n t r a s t   to  t h e  

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

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

s p e c i f i c a l l y   as  a  n e g a t i v e   l e n s   s u r f a c e .  

A  l i g h t - t r a n s m i t t i n g   c o v e r   may  be  p r o v i d e d   on  a  

s i d e   of  t he   b a f f l e   r e m o t e   f rom  t he   r e f l e c t o r .   T h e  

c o v e r   c an   be  p l a i n   or  can   have   l e n s i n g   t h e r e o n ,   and  f o r  

c e r t a i n   a p p l i c a t i o n s   i t   may  be  t i n t e d ,   s u c h   as  by  b e i n g  

made  of  a  n e u t r a l - d e n s i t y   l i g h t - a b s o r b i n g   m a t e r i a l .  

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

l i g h t   r a y s   in  o n l y   one  p l a n e ,   t he   s p r e a d   of  t h e   l i g h t  

r a y s   in  a  f u r t h e r   p l a n e   a t   r i g h t - a n g l e s   t h e r e t o   can   b e  

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

l a m p ,   f o r   e x a m p l e   by  p r o v i d i n g   f l u t e s   t h e r e o n .  

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

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

l i g h t - t r a n s m i t t i n g   c o v e r   as  a f o r e s a i d ,   a n d / o r   b y  

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

l i g h t   r a y s   in  s a i d , f u r t h e r   p l a n e .  

Mos t   a d v a n t a g e o u s l y ,   t h e   b a f f l e   is   s e c u r e d   to  o r  

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

w h i c h   s a i d   f o r m a t i o n s   a r e   p r o v i d e d .   In  t h i s   c a s e ,   t h e  

s i d e   of  t he   l i g h t - t r a n s m i t t i n g   member  p r e f e r a b l y   h a s  

r e c e s s e s   t h e r e i n ,   a t   l e a s t   some  of  w h i c h   c o n s t i t u t e  

s a i d   f o r m a t i o n s ,   and  the   b a f f l e   can  be  p r o d u c e d   b y  

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



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

member   e x c e p t   a t   t he   p l a c e s   w h e r e   t he   r e c e s s e s   a r e  

p r o v i d e d .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d ,   b y  

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   r e m a i n i n g   f i g u r e s  

of  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   4  is   a  d i a g r a m m a t i c   s i d e   v iew  of  a  l a m p  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e s   5  and  6  a r e   d e t a i l e d   v i e w s   of  p a r t s   of  t h e  

l a m p ;   a n d  

F i g u r e s   7  to  11  show  d i f f e r e n t   f o r m s   of  l e n s i n g  

w h i c h   can  be  e m p l o y e d   in  t he   l a m p .  

R e f e r r i n g   f i r s t   to  F i g u r e   4,  t he   lamp  i l l u s t r a t e d  

t h e r e i n   c o m p r i s e s   a  r e f l e c t o r   20  w h i c h   d i r e c t s   l i g h t  

e m i t t e d   by  a  l i g h t   b u l b   21  t o w a r d s   a  l e n s   e l e m e n t   2 2 ,  

t h e   r e f l e c t o r   b e i n g   p a r a b o l i c   so  t h a t   t h e   l i g h t  

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

p a r a l l e l   r a y s .   The  l e n s   e l e m e n t   22  t h e n   f o c u s s e s  

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

l i g h t - t r a n s m i t t i n g   i n t e r s t i c e s   23  of  a  b a f f l e   24  w h i c h  

i s   o t h e r w i s e   o p a q u e ,   t h e   s i z e   of  t he   i n t e r s t i c e s   b e i n g  

l i m i t e d   to  t h a t   n e c e s s a r y   to  t r a n s m i t   t he   r e s p e c t i v e  

p e n c i l   of  l i g h t   r a y s .   In  t h i s   way,  s u b s t a n t i a l l y   a l l  

of  t h e   l i g h t   e m i t t e d   by  t h e   b u l b   21  i s   t r a n s m i t t e d  

t h r o u g h   the   b a f f l e   24,  w h i l e   t he   s m a l l   s i z e   of  t h e  

i n t e r s t i c e s   23  s u b s t a n t i a l l y   p r e v e n t s   e x t e r n a l   l i g h t  

f rom  p a s s i n g   t h r o u g h   t he   b a f f l e ,   b e i n g   r e f l e c t e d   by  t h e  

r e f l e c t o r   20  and  t h e n   b e i n g   r e - e m i t t e d ,   so  t h a t   t h e  

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

R e f e r r i n g   now  a l s o   to  F i g u r e   5,  the   l e n s   e l e m e n t  

22  is   c o m p o s e d   of  a  l i g h t - t r a n s m i t t i n g   member  ( f o r  

e x a m p l e   made  of  p l a s t i c s   m a t e r i a l )   w h i c h   has  a  s e r i e s  



of  p o s i t i v e   l e n s   s u r f a c e s   25  f o r m e d   on  a  s i d e   t h e r e o f  

w h i c h   f a c e s   the   r e f l e c t o r   20  and  a  s e r i e s   of  n e g a t i v e  

l e n s   s u r f a c e s   26  f o r m e d   on  a  s i d e   t h e r e o f   w h i c h   f a c e s  

t h e   b a f f l e   24.  The  l e n s   s u r f a c e s   25  a r e   t h u s   c o n v e x   t o  

t h e   r e f l e c t o r ,   w h i l e   t he   s u r f a c e s  2 6   a r e   c o n c a v e   to  t h e  

b a f f l e .   Each   l e n s   s u r f a c e   26  i s   d i s p o s e d   i m m e d i a t e l y  

a d j a c e n t   a  r e s p e c t i v e   one  of  t h e   b a f f l e   i n t e r s t i c e s   2 3 ,  

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

l e n s   s u r f a c e s   25,   s u c h   t h a t   t h e   l e n s   s u r f a c e s   25  and  26  

c o - o p e r a t e   o p t i c a l l y   in  p a i r s .   In  e a c h   s u c h   p a i r ,   t h e  

l e n s   s u r f a c e   25  s e r v e s   to  c o n v e r g e   t h e   l i g h t   r a y s   in   a  

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

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

b a f f l e   i n t e r s t i c e   23  w h i l e   m a i n t a i n i n g   t h e   d i s t a n c e  

b e t w e e n   t he   l e n s   s u r f a c e   25  and  t h e   b a f f l e   24  

c o m p a r a t i v e l y   s m a l l ,   w h i l e   t he   l e n s   s u r f a c e   26  i s  

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

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

t h e   i n t e r s t i c e   23.  In  t h i s   way,   t he   s p r e a d   of  t h e  

l i g h t   e m e r g i n g   f r o m   t h e   b a f f l e   can   be  s u b s t a n t i a l l y  

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

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

t h i c k n e s s   of  t h e   l e n s   e l e m e n t   22  or  to  s e p a r a t e   i t   f r o m  

t h e   b a f f l e .  

The  f i n a l   s p r e a d   of  t h e   l i g h t   r a y s   in   e a c h   p e n c i l  

e m e r g i n g   f rom  t h e   b a f f l e   w i l l   be  d e p e n d e n t   upon  t h e  

r a d i i   of  c u r v a t u r e   of  t he   two  l e n s   s u r f a c e s   25  and  26  

and  t h e i r   m u t u a l   s e p a r a t i o n .   T h e r e   w i l l ,   h o w e v e r ,   be  a  

v a r i a t i o n   in   t h e   s p r e a d   o b t a i n e d   due  to  t h e   f a c t   t h a t  

t h e   l i g h t   r a y s   r e a c h i n g   t h e   l e n s   e l e m e n t   22  a r e   no t   a l l  

p a r a l l e l ,   due  f o r   e x a m p l e   to  t h e   f i n i t e   s i z e   of  t h e  

b u l b   f i l a m e n t .   T h i s   v a r i a t i o n   may  be  e m p l o y e d   t o  

o b t a i n   t he   n e c e s s a r y   c h a r a c t e r i s t i c s   in  t h e   o u t p u t   b e a m  

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



I t   w i l l   be  m a n i f e s t   f rom  the   a b o v e   t h a t   t he   l e n s  

s u r f a c e s   26  d e f i n e   r e c e s s e s   in  one  s i d e   of  t h e   l e n s  

e l e m e n t   22.  T h e s e   r e c e s s e s   can  be  e m p l o y e d   t o  

a d v a n t a g e   to  e n a b l e   t he   b a f f l e   24  to  be  p r o d u c e d   by  

p r i n t i n g ,   p a i n t i n g   or  a d h e r i n g   an  o p a q u e   m a t e r i a l  

d i r e c t l y   o n t o   s a i d   s i d e   of  the   l e n s   e l e m e n t ,   t h e  

p r e s e n c e   of  the   r e c e s s e s   p r e v e n t i n g   t he   m a t e r i a l   f r o m  

c o m i n g   i n t o   c o n t a c t   w i t h   t h e   l e n s   e l e m e n t   a t   t he   p l a c e s  

w h e r e   t he   i n t e r s t i c e s   23  a r e   n e e d e d .   By  p r o d u c i n g   t h e  

b a f f l e   in  t h i s   m a n n e r ,   no  m a s k i n g   is   r e q u i r e d   and  t h e  

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

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

a v o i d e d .   As  an  e x a m p l e   of  t h i s   t e c h n i q u e ,   t h e   b a f f l e  

c an   be  p r o d u c e d   by  h o t - f o i l i n g   in  t he   m a n n e r   d e s c r i b e d  

in  t h e   a b o v e - m e n t i o n e d   US  P a t e n t   No.  4 2 4 1 3 8 8 .   In  s o m e  

r e g i o n s   of  the   l e n s   e l e m e n t   22,  i t   may  no t   be  d e s i r a b l e  

to  p r o v i d e   the   n e g a t i v e   l e n s   s u r f a c e s   26,  bu t   r e c e s s e s  

can   n e v e r t h e l e s s   be  p r o v i d e d   on  the   s i d e   of  t he   l e n s  

e l e m e n t   so  as  no t   to  i m p e d e   the   a b o v e - m e n t i o n e d   m e t h o d  

of  p r o d u c i n g   the   b a f f l e :   in  t h i s   c a s e ,   t he   r e c e s s e s  

w i l l   have   f l a t   b a s e   s u r f a c e s ,   as  i n d i c a t e d   a t   27  i n  

F i g u r e   6.  In  t he   c a s e   w h e r e   t he   b a f f l e   i s   p r o d u c e d   b y  

p r i n t i n g ,   t he   p r i n t i n g   p r o c e s s   can  be  a r r a n g e d   t o  

p r o d u c e   d e c o r a t i v e   p a t t e r n i n g   a n d / o r   l e t t e r i n g .  

R e f e r r i n g   back   to  F i g u r e   4,  i f   t he   b a f f l e   24  i s  

l e f t   e x p o s e d   t h e r e   i s   a  d a n g e r   t h a t   i t   may  be  d a m a g e d ,  

or  i t s   i n t e r s t i c e s   may  become   b l o c k e d   by  d i r t   and  t h e  

l i k e .   A c c o r d i n g l y ,   i t   i s   d e s i r a b l e   to  p r o v i d e   a  

l i g h t - t r a n s m i t t i n g   c o v e r   28  on  a  s i d e   of  t he   b a f f l e  

r e m o t e   f rom  the   r e f l e c t o r   20,  the   c o v e r   f o r m i n g   t h e  

e x t e r n a l   s u r f a c e   of  t he   l a m p .   The  p r o v i s i o n   of  t h e  

c o v e r   28  a l s o   has  t he   a d v a n t a g e   t h a t   t he   e x t e r i o r   o f  

the   lamp  can  t h e n   be  c o n f o r m e d   to  t he   s h a p e   of  t h e  

a p p a r a t u s   to  w h i c h   the   lamp  is  f i t t e d .   I f   the   c o v e r  

we re   no t   p r o v i d e d ,   t h e n   t he   e x t e r n a l   s u r f a c e   of  t h e  



l e n s   e l e m e n t   22  w o u l d   have   to  be  so  c o n f o r m e d   i n s t e a d ,  

and  t h i s   w o u l d   i m p o s e   s e v e r e   r e s t r i c t i o n s   on  the   t y p e  

of  b a f f l e   w h i c h   c o u l d   be  e m p l o y e d .   For   e x a m p l e ,   i f   t h e  

e x t e r n a l   s u r f a c e   of  t he   l e n s   e l e m e n t   w e r e   to  b e  

n o n - d e v e l o p a b l e   f rom  a  f l a t   p l a n e ,   t h e   b a f f l e   c o u l d   n o t  

be  made  of  s h e e t   m a t e r i a l   a d h e r e d   to  t h e   l e n s   e l e m e n t .  

The  c o v e r   28  may  be  p l a i n   or  may  be  p r o v i d e d   w i t h  

a d d i t i o n a l   l e n s i n g   t h e r e o n   to  a s s i s t   in   o b t a i n i n g   t h e  

d e s i r e d   c h a r a c t e r i s t i c s   in  t h e   o u t p u t   beam  of  t h e  

l a m p .   In  t he   e v e n t   t h a t   s u c h   a d d i t i o n a l   l e n s i n g   i s  

p r o v i d e d ,   i t   w i l l   be  a p p a r e n t   t h a t   a  much  g r e a t e r  

c o n t r o l   of  t he   beam  c h a r a c t e r i s t i c s   can   be  o b t a i n e d  

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

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

t h e   l i g h t   r e a c h i n g   t h e   c o v e r   f rom  t he   b a f f l e   24.  I f   i t  

i s   d e s i r e d   to  r e n d e r   t h e   i n t e r i o r   of  t h e   lamp  l e s s  

v i s i b l e ,   a  mask  can   be  i n c o r p o r a t e d   i n t o   t h e   c o v e r ,   o r  

a l t e r n a t i v e l y   t h e   c o v e r   may  be  t i n t e d .   In  a  p a r t i c u l a r  

e x a m p l e ,   t h e   c o v e r   i s   made  of  n e u t r a l - d e n s i t y   l i g h t -  

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

w h e r e   t h e   l e n s   e l e m e n t   22  i s   c o l o u r e d   and  i t   i s   d e s i r e d  

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

e x t e r i o r   of  t he   lamp  when  t h e   b u l b   21  i s   n o t   e n e r g i s e d .  

'Some  e x a m p l e s   of  t h e   t y p e   of  l e n s i n g   w h i c h   can  b e  

e m p l o y e d   f o r   t he   l e n s   s u r f a c e s   25  and  2 6  . w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e s   7  to  11.   In  F i g u r e  

7,  b o t h   t h e   l e n s   s u r f a c e s   25  and  t h e   l e n s   s u r f a c e s   26  

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

in  o n l y   one  p l a n e .   A c c o r d i n g l y ,   t he   l e n s   s u r f a c e s   25  

and   26  a f f e c t   t he   s p r e a d   of  t he   l i g h t   o n l y   in  t h e i r  

p l a n e   of  c u r v a t u r e ,   and  n o t   in  a  f u r t h e r   p l a n e   a t  

r i g h t - a n g l e s   t h e r e t o .   In  o r d e r   to  c o n t r o l   t he   s p r e a d  

of  t h e   l i g h t   in  t h i s   f u r t h e r   p l a n e ,   t h e   r e f l e c t o r   20 

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

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



a f o r e s a i d .   A l t e r n a t i v e l y ,   t he   l e n s   s u r f a c e s   26  can  b e  

m o d i f i e d   so  t h a t   t h e y   a re   c u r v e d   in  s a i d   f u r t h e r   p l a n e  

a l s o ,   e i t h e r   c o n c a v e l y   or  c o n v e x l y   to  the   r e f l e c t o r  

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

beam.   F i g u r e   8  shows  an  a r r a n g e m e n t   where   t he   l e n s  

s u r f a c e s   25  a r e   c u r v e d   c o n v e x l y   in  s a i d   f u r t h e r   p l a n e .  

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

l e n s   s u r f a c e s   26  can  be  c u r v e d   in  two  m u t u a l l y  

p e r p e n d i c u l a r   p l a n e s .   In  t h i s   c a s e ,   t he   l e n s   s u r f a c e s  

25  a r e   p r e f e r a b l y   a l s o   c u r v e d   in  b o t h   of  s a i d   m u t u a l l y  

p e r p e n d i c u l a r   p l a n e s .   F i g u r e   9  shows  an  e x a m p l e   o f  

s u c h   an  a r r a n g e m e n t   w h e r e i n   t he   l e n s   s u r f a c e s   25  do  n o t  

i m p i n g e   upon  one  a n o t h e r .   T h i s   a r r a n g e m e n t   does   n o t ,  

h o w e v e r ,   use  the   s p a c e   a v a i l a b l e   fo r   t he   l e n s   s u r f a c e s  

25  in  a  p a r t i c u l a r l y   e c o n o m i c   or  e f f i c i e n t   m a n n e r ,   a n d  

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

25  so  t h a t   t h e y   form  a  r e c t a n g u l a r   or  h e x a g o n a l   g r i d  

p a t t e r n ,   as  i l l u s t r a t e d   in  F i g u r e s   10  and  11  

r e s p e c t i v e l y .   The  l e n s   s u r f a c e s   25  and  26  may  b e  

p a r t - s p h e r i c a l ,   or  t h e y   may  have  d i f f e r e n t   r a d i i   o f  

c u r v a t u r e   in  s a i d   two  m u t u a l l y   p e r p e n d i c u l a r   p l a n e s .  

A l t e r n a t i v e l y ,   e i t h e r   or  b o t h   of  t he   l e n s   s u r f a c e s   25  

and  26  can  be  p r o d u c e d   by  the   m e t h o d   d e s c r i b e d   in  o u r  

UK  P a t e n t   No.  1 3 8 7 5 8 9 ,   s u c h   t h a t   t h e y   e a c h   c o m p r i s e   a  

c y l i n d r i c a l   m i d - p o r t i o n   and  two  end  p o r t i o n s   e a c h  

d e f i n e d   by  p a r t   of  a  body  of  r e v o l u t i o n .   The  l e n s  

s u r f a c e s   25  a n d / o r   26  can  be  made  of  o t h e r  

c o n f i g u r a t i o n s ,   fo r   e x a m p l e   to  a l l o w   fo r   the  r e f l e c t o r  

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

The  t y p e   of  l e n s i n g   u sed   d o e s   no t   have  to  b e  

u n i f o r m   ove r   the   w h o l e   l e n s   e l e m e n t   22:  d i f f e r e n t  

r e g i o n s   of  t he   l e n s   e l e m e n t   can  have  d i f f e r e n t   f o r m s   o f  

l e n s i n g ,   d e p e n d i n g   upon  the   c h a r a c t e r i s t i c s   d e s i r e d  



f o r   t he   o u t p u t   beam  of  t he   l amp .   A l t h o u g h   the   l e n s  

e l e m e n t   22  w o u l d   n o r m a l l y   be  p r o d u c e d   by  m o u l d i n g ,   i t  

c o u l d   be  m a n u f a c t u r e d   by  e x t r u s i o n   t e c h n i q u e s   or  b y  

r o l l i n g   s h e e t   m a t e r i a l ,   f o r   e x a m p l e .  

In  t h e   a b o v e   d e s c r i p t i o n ,   i t   has  b e e n   a s s u m e d   t h a t  

e a c h   p o s i t i v e   l e n s   s u r f a c e   25  w i l l   c o n v e r g e   t h e  

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

a s s o c i a t e d   l e n s   s u r f a c e   26  w i t h   r e s p e c t   to  t h e  

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

s u r f a c e   26  is  g i v e n   a  n e g a t i v e   r e f r a c t i v e   power   t o  

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

p a s s   t h r o u g h   t he   r e s p e c t i v e   b a f f l e   i n t e r s t i c e   23.  I f  

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

s u r f a c e   25  in  r e l a t i o n   to  t h e   t h i c k n e s s   of  t he   l e n s  

e l e m e n t   22  i s   s u c h   t h a t   t h e   p e n c i l   of  l i g h t   r a y s   i s  

c o n v e r g e d   in  f r o n t   of  t h e   a s s o c i a t e d   l e n s   s u r f a c e   26 

( i . e .   so  t h a t   t he   l i g h t   r a y s   a r e   a l r e a d y   d i v e r g i n g   w h e n  

t h e y   r e a c h   t he   l a t t e r ) ,   t h e n   t he   l e n s   s u r f a c e   26  w i l l  

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

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

r e s p e c t i v e   b a f f l e   i n t e r s t i c e   2 3 .  

The  lamp  of  t he   i n v e n t i o n   may  be  e m p l o y e d   as  a  

v e h i c l e   fog  or  h e a d l a m p .   I t   d o e s ,   h o w e v e r ,   have   m a n y  
o t h e r   u s e s   and  can   be  a d v a n t a g e o u s l y   e m p l o y e d   a n y w h e r e  

t h a t   " g h o s t "   s i g n a l s   a r e   l i k e l y   to  be  d a n g e r o u s   o r  

m i s l e a d i n g .   Where  t h e   lamp  is   u sed   f o r   s i g n a l l i n g  

p u r p o s e s ,   the   l e n s   e l e m e n t   22  w i l l   n o r m a l l y   be  c o l o u r e d .  

The  lamp  has  been   d e s c r i b e d   above   as  i n c l u d i n g   a  

r e f l e c t o r   20,  w h i c h   is   of  c o u r s e   p r o v i d e d   t o  

c o n c e n t r a t e   the   l i g h t   e m i t t e d   by  the   b u l b   21  o n t o   t h e  

l e n s   e l e m e n t   22.  In  an  a l t e r n a t i v e   c o n s t r u c t i o n   ( n o t  



s h o w n ) ,   the   r e f l e c t o r   20  can  be  r e p l a c e d   by  o t h e r   f o r m s  

of  l i g h t - c o n c e n t r a t i n g   m e a n s ,   such   as  a  F r e s n e l   l e n s .  

In  a  f u r t h e r   a l t e r n a t i v e ,   b o t h   the   r e f l e c t o r   20  and  t h e  

b u l b   21  can   be  r e p l a c e d   by  a  r e f l e x   r e f l e c t o r   o r  

r e t r o r e f l e c t o r ,   i . e .   a  r e f l e c t o r   w h i c h   r e f l e c t s   b a c k  

any  l i g h t   i n c i d e n t   t h e r e o n   and  at   t he   same  t i m e  

p r e f e r a b l y   c o l o u r s   s ame .   In  t h i s   c a s e ,   t he   b a f f l e   24 

and  t he   l e n s   e l e m e n t   22  w i l l   no t   be  p r o v i d e d   t o  

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

r e f l e x   r e f l e c t o r   f rom  n o r m a l   v iew  and  t h e r e b y   g i v e   t h e  

lamp  a  more  p l e a s i n g   a p p e a r a n c e .  



1.  A  lamp  i n c l u d i n g   a  b a f f l e   (24)  w h i c h   i s   g e n e r a l l y  

l i g h t - o b s t r u c t i n g   bu t   w h i c h   has  a  p l u r a l i t y   of  l i g h t -  

t r a n s m i t t i n g   p o r t i o n s   ( 2 3 ) ,   and  a  p l u r a l i t y   of  l i g h t -  

d e f l e c t i n g   d e v i c e s   d i s p o s e d   b e h i n d   t he   b a f f l e   (24)  w i t h  

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

d e v i c e   i n c l u d i n g  a   p o s i t i v e   l e n s   s u r f a c e   (25)  w h i c h  

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

t he   l i g h t - t r a n s m i t t i n g   p o r t i o n s   (23)  of  t he   b a f f l e   ( 2 4 )  

a n d  a   f u r t h e r   l e n s   s u r f a c e   (26)  w h i c h   r e d u c e s   t h e  

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

s i d e   of  t he   b a f f l e   ( 2 4 ) ,   t he   p o s i t i v e   l e n s   s u r f a c e s  

(25)  b e i n g   p r o v i d e d   on  a  s i d e   of  a  l i g h t - t r a n s m i t t i n g  

member   (22)  w h i c h   f a c e s   away  f rom  t he   b a f f l e   ( 2 4 ) ,  

c h a r a c t e r i s e d   in  t h a t   t he   same  l i g h t - t r a n s m i t t i n g  

member  (22)  has  on  a  s i d e   t h e r e o f   w h i c h   f a c e s   t h e  

b a f f l e   (24)  f o r m a t i o n s   (26)  w h i c h   a r e   s p e c i f i c a l l y  

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

(26)  b e i n g   d i s p o s e d   o p t i c a l l y   a d j a c e n t   to  t h e  

r e s p e c t i v e   l i g h t - t r a n s m i t t i n g   p o r t i o n  -   (23)  of  t h e  

b a f f l e   ( 2 4 ) .  

2.  A  lamp  as  c l a i m e d   in  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   s a i d   f o r m a t i o n s   (26)  a re   s p e c i f i c a l l y   d e s i g n e d   a s  

n e g a t i v e   l e n s   s u r f a c e s .  



3.  A  lamp  as  c l a i m e d   in  C l a i m   1  or  2,  c h a r a c t e r i s e d  

in  t h a t   t he   b a f f l e   (24)  is   s e c u r e d   to  or  m o u n t e d   on  t h e  

s i d e   of  t he   l i g h t - t r a n s m i t t i n g   member  (22)  on  w h i c h  

s a i d   f o r m a t i o n s   (26)  a r e   p r o v i d e d .  

4.  A  lamp  as  c l a i m e d   in  C l a i m   3,  c h a r a c t e r i s e d   i n  

t h a t   s a i d   s i d e   of  t h e   l i g h t - t r a n s m i t t i n g   member  ( 2 2 )  

has   r e c e s s e s   t h e r e i n ,   a t   l e a s t   some  of  w h i c h   c o n s t i t u t e  

s a i d   f o r m a t i o n s   ( 2 6 ) ,   and  the   b a f f l e   (24)  i s   p r o d u c e d  

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

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

member  (22)  e x c e p t   a t   the   p l a c e s   w h e r e   t he   r e c e s s e s   a r e  

p r o v i d e d .  

5.  A  lamp  as  c l a i m e d   in  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   a  l i g h t - t r a n s m i t t i n g   c o v e r   ( 2 8 )  

i s   d i s p o s e d   on  a  s i d e   of  t he   b a f f l e   (24)  r e m o t e   f r o m  

t h e   l i g h t - t r a n s m i t t i n g   member  ( 2 2 ) .  

6.  A  lamp  as  c l a i m e d   in  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 o v e r   (28)  i s   p l a i n .  

7.  A  lamp  as  c l a i m e d   in  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 o v e r   (28)  has  l e n s i n g   t h e r e o n .  

8.  A  lamp  as  c l a i m e d   in  C l a i m   5,6  or  7,  c h a r a c t e r i s e d  

in  t h a t   t he   c o v e r   (28)  is  t i n t e d .  

9.  A  lamp  a s  c l a i m e d   in  C la im   8,  c h a r a c t e r i s e d   i n  
t h a t   t he   c o v e r   (28)  is  made  of  n e u t r a l - d e n s i t y  

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

10.  A  lamp  as  c l a i m e d   in  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   the   l i g h t - t r a n s m i t t i n g   m e m b e r  

(22)  i s   c o l o u r e d .  



11.  A  lamp  as  c l a i m e d   in  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   f u r t h e r   l e n s   s u r f a c e s   ( 2 6 )  

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

and  t h e   s p r e a d   of  s a i d   l i g h t   r a y s   in  a  f u r t h e r   p l a n e   a t  

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

a  r e f l e c t o r   (11)  w h i c h   i s   d i s p o s e d   b e h i n d   t h e  

l i g h t - t r a n s m i t t i n g   member   ( 2 2 ) .  
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