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@  Illumination  unit. 

@  An  illumination  unit  comprising  a  light  source  (2)  which  is 
surrounded  at  least  in  part  by  a  transparent  wall  portion  (1  )  with  a 
prismatic  refraction  profile,  whose  refracting  ribs  (7a,  7b)  extend 
parallel  to  each  other. 

According  to  the  invention,  the  refraction  profile  is  in  the  form 
of  grooves  which  are  provided  in  the  surface  of  the  wall  portion  (1  ) 
and  consists  of  curved  side  walls  intersecting  each  other,  the 
walls  of  two  adjacent  grooves  intersecting  each  other  at  the  area 
of  the  ribs. 
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The  i n v e n t i o n   r e l a t e s   to  an  i l l u m i n a t i o n   u n i t  

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

in   p a r t   by  a  t r a n s p a r e n t   w a l l   p o r t i o n   p r o v i d e d   w i t h   a  

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

s u b s t a n t i a l l y   l i n e a r .  

Such   an  i l l u m i n a t i o n   u n i t   i s   w e l l   known  and   i s  

u s e d ,   f o r   e x a m p l e ,   as  a  l u m i n a i r e   f o r   i l l u m i n a t i o n o f   r o a d s ,  

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

to  s c a t t e r   t h e   l i g h t   e m i t t e d   by  t h e   l i g h t   s o u r c e   ( s u c h  

as  a  l a m p ) ,   f o r   e x a m p l e   in   l a t e r a l   d i r e c t i o n s .  

An  i l l u m i n a t i o n   u n i t   i s   a l s o   known  in   t h e   f o r m  

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

w h i c h   s e r v e s   as  an  a l t e r n a t i v e   to  an  i n c a n d e s c e n t   l a m p  

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

t u b e   of   t h e   l amp  b e i n g   c u r v e d   a t   a  n u m b e r   of  a r e a s   a n d  

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

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

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

on  t h e   c y l i n d r i c a l   p a r t   e x t e n d   p a r a l l e l   to  t h e   l o n g i t u d i n a l  

a x i s   of  t h e   e n v e l o p e .   Such   a  l amp  i s   d e s c r i b e d   i n  

N e t h e r l a n d s   P a t e n t   A p p l i c a t i o n   8 0 0 1 8 3 3   l a i d   o p e n   to  p u b l i c  

i n s p e c t i o n .  

In  t h e   known  l a m p ,   t h e   l i g h t   o r i g i n a t i n g   f r o m  

t h e   d i s c h a r g e   t u b e   i s   r e f r a c t e d   and  s c a t t e r e d   by  means   o f  

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

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

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

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

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

t h e   b r i g h t n e s s   i s   n e v e r t h e l e s s   d i s t r i b u t e d   w i t h   i n s u f f i -  

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

l i g h t   can   be  d a z z l i n g   f o r   an  o b s e r v e r .  



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

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

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

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

w h i c h   s ' r r o u n d s   t h e   l i g h t   s o u r c e   a t   l e a s t   in   p a r t ,   h a s   m o r e  

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

d a z z l i n g   t h a n   in   t h e   known  i l l u m i n a t i o n   u n i t .  

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

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

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

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

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

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

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

a r e a .  

Due  to  t h e   p r e s e n c e   of  t h e   s a i d   r e f r a c t i o n  

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

r e f r a c t e d   and  s c a t t e r e d   by  t h e   w a l l   p o r t i o n   ( w h i c h  

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

to  a  c o n s i d e r a b l y   g r e a t e r   e x t e n t   t h a n   i n   t h e   k n o w n  

i l l u m i n a t i o n   u n i t .   I t   h a s   b e e n   f o u n d   t h a t   t h e   w a l l   p o r t i o n  

in   t h e   i l l u m i n a t i o n   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   h a s   a  

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

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

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

i n f l u e n c e   the   i n t e n s i t y   of   t h e   e m a n a t i n g   l i g h t .  

The  e x t e n t   of  c u r v a t u r e   of  t h e   two  s i d e   w a l l s  

of  t h e   g r o o v e s   and  t he   s h a p e   ( c o n c a v e   or  c o n v e x ) ,   t h e  

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

l i n e   of  i n t e r s e c t i o n ,   t h e   a n g l e   two  a d j a c e n t   c u r v e d   w a l l s  

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

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

d e t e r m i n a t i v e   of  t h e   d e g r e e   of  r e f r a c t i o n   and  t h e   e x t e n t  

of  s c a t t e r i n g   of  t h e   l i g h t .   T h e s e   q u a n t i t i e s   s t r o n g l y  

d e p e n d   upon   t h e   u se   of  t h e   i l l u m i n a t i o n   u n i t .  

When  t h e   i l l u m i n a t i o n   u n i t   i s   i n   t he   f o r m   of  a  

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



l o w - p r e s s u r e   m e r c u r y   v a p o u r   d i s c h a r g e   l a m p s ) ,   t he   w a l l  

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

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

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

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

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

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

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

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

t h e   f o r m   of  a  c y l i n d e r   of  s y n t h e t i c   m a t e r i a l .   The  r i b s   o f  

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

of   t h e   c y l i n d e r .   The  r e f r a c t i o n   p r o f i l e   i s   t h e n   p r e f e r a b l y  

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

lamp  in   o r d e r   to  o b t a i n   an  o p t i m u m   l i g h t   s c a t t e r i n g .  

In   a n o t h e r   e m b o d i m e n t ,   t h e   i l l u m i n a t i o n   u n i t  

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

I t   c o m p r i s e s   a  h o u s i n g   i n   w h i c h   t h e   l i g h t   s o u r c e   can   b e  

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

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

w i t h   a  r e f r a c t i o n   p r o f i l e   i n   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 .  

The  r e f r a c t i n g   r i b s   and   t h e   g r o o v e s   t h e n   e x t e n d   f r o m   t h e  

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

p o r t i o n .   Due  to  t h e   p r e s e n c e   of  t h e   s a i d   r e f r a c t i o n   p r o f i l e  

( w h i c h   i s   p r e f e r a b l y   p r e s e n t   on  t h e   i n n e r   s i d e   of  t h e  

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

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

d a z z l i n g   b e i n g   s m a l l .   S u c h   a  l u m i n a i r e   i s   v e r y   s u i t a b l e   t o  

be  u s e d   f o r   i l l u m i n a t i o n   of  r o a d s   and  s t r e e t s   i n   r e s i d e n t i a l  

s u r b u b s .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   i l l u m i n a t i o n   u n i t  

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

t u b u l a r   d i s c h a r g e   v e s s e l   w h i c h   i s   s e a l e d   in   a  v a c u u m - t i g h t  

m a n n e r ,   w h i c h   i s   c u r v e d   a t   l e a s t   a t   one  a r e a   and   t h e   i n n e r  

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

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

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

a c c o r d i n g   to  t h e   i n v e n t i o n .   The  d i s c h a r g e   v e s s e l   a c t s   as  a  



l i g h t   s o u r c e .   I t   ha s   b e e n   f o u n d   t h a t   e s p e c i a l l y   w i t h   l a m p s  

of  s u c h   a  k i n d   h a v i n g   a  h i g h   l o a d   c a p a c i t y   s u c h   an  a d v a n -  

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

i s   a v o i d e d .   The  u se   of  a  d i f f u s e l y   s c a t t e r i n g   l a y e r  

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

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

t h i s   p u r p o s e ,   i s   a v o i d e d .  

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

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

A p p l i c a t i o n   8 0 0 1 8 3 3  l a i d   o p e n   to  p u b l i c   i n s p e c t i o n .   I n  

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

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

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

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 ,   t h e   g r o o v e s   in   t h e   w a l l  

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

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

c u r v a t u r e   t h e n   b e i n g   b i g g e r )   t h a n   t h a t   of  t h e   w a l l s   of  t h e  

s h a l l o w   g r o o v e s  
The  a d v a n t a g e   of  t h i s   e m b o d i m e n t   i s   t h a t   w i t h  

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

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

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

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

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

t i n g   f r o m   t h e   w a l l   p o r t i o n   i s   s u b s t a n t i a l l y   n o t   d a z z l i n g .  

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

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

d r a w i n g .  

In   t h e   d r a w i n g :  

F i g .   1  shows  p a r t l y   i n   e l e v a t i o n   and  p a r t l y  

b r o k e n   away  a  l o w - p r e s s u r e   m e r c u r y   v a p o u r   d i s c h a r g e   l a m p  

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 .   2  s h o w s ,   a l s o   i n   e l e v a t i o n ,   an  i l l u m i n a t i o n  

l u m i n a i r e   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 .   3  shows   in   c r o s s - s e c t i o n   a  p a r t   of  t h e  

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

shown  in   F i g .   1,  a n d  



F i g .   4  shows   a n o t h e r   e m b o d i m e n t   of  a  l u m i n a i r e  

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

The  l amp  shown  in   F i g .   1  c o m p r i s e s   a  c y l i n d r i c a l  

lamp  e n v e l o p e   1  w h i c h   i s   s e a l e d   s l i g h t l y   s p h e r i c a l l y   on  o n e  

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

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

d i s c h a r g e   t u b e   2  w h i c h   i s   s e a l e d   i n   a  v a c u u m - t i g h t   m a n n e r  

and  i s   f o l d e d   t h r e e   t i m e s   so  as  to  f o r m   a  h o o k .   At  t h e  

e n d s   of  t h e   t u b e   t h e r e   a r e   a r r a n g e d   two  e l e c t r o d e s   ( n o t   s h o w n  

in   t h e   d r a w i n g ) ,   b e t w e e n   w h i c h   a  d i s c h a r g e   i s   m a i n t a i n e d  

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

c h a r g e   t u b e   2  i s   p r o v i d e d   w i t h   a  l u m i n e s c e n t   l a y e r   3 ,  

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

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

c o m p r i s e s   an  e l e c t r i c a l   s t a b i l i z a t i o n   b a l l a s t   4,  a  s t a r t e r  

( n o t   s h o w n )   and   a  t h i n w a l l e d   s l i g h t l y   c o n i c a l   l amp  bowl   5 

of   s y n t h e t i c   m a t e r i a l .   The  l a t t e r   i s  s e c u r e d   to  t he   l a m p  

e n v e l o p e   1  and  i s   p r o v i d e d   a t   i t s   c o n i c a l   end  w i t h   a n  

E d i s o n   l amp  cap   6,  by  means   of  w h i c h   t h e   lamp  can  be  s c r e w e d  

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

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

r e f r a c t i o n   p r o f i l e ,   w h o s e   r e f r a c t i n g   r i b s   ( 7 a ,   7b  e t c . )  

e x t e n d   p a r a l l e l   to  t h e   l o n g i t u d i n a l   a x i s   (8)  of  t h e   l a m p .  

On  t h e   s e a l e d   u p p e r   end  of  t h e   e n v e l o p e   t h e   s a i d   r i b s   h a v e  

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

c y l i n d e r .  

The  r e f r a c t i o n   p r o f i l e   i s   in   t h e   f o r m   of  g r o o v e s  

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

be  d e s c r i b e d   more   f u l l y   w i t h   r e f e r e n c e   to  F i g .   3 .  

In   F i g .   2,  a  r o a d   i l l u m i n a t i o n   l u m i n a i r e   10  

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

11.  The  l u m i n a i r e   h a s   a  h o u s i n g   12  of  s y n t h e t i c   m a t e r i a l  

w h i c h   i s   c l o s e d   on  t h e   l o w e r   s i d e   by  a  d i s h - s h a p e d  

t r a n s p a r e n t   g l a s s   h o o d   13.  The  h o u s i n g   a c c o m o d a t e s   a n  

e l e c t r i c a l   gas   d i s c h a r g e   l amp  14  ( s h o w n   in   d o t t e d   l i n e s )  

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

c y l i n d r i c a l   w a l l   p o r t i o n  1 5   of  s y n t h e t i c   m a t e r i a l ,   w h i c h  



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

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

The  r e f r a c t i n g   r i b s   ( 1 6 a ,   16b  e t c . )   e x t e n d   p a r a l l e l   to  t h e  

l o n g i t u d i n a l   a x i s   of  t he   c y l i n d e r   and  to  t h e   l o n g i t u d i n a l  

a x i s   of  t h e   lamp  14.  Due  to  t h e   p r e s e n c e   of  t h e   s a i d  

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

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

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

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

of  t h e   c y l i n d e r .   The  l i g h t   o r i g i n a t i n g   f r o m   t he   l u m i n a i r e  

i s   t h e n   n o t   d a z z l i n g .  

F i g .   3  shows   a  c r o s s - s e c t i o n   of  t h e   r e f r a c t i o n  

p r o f i l e   in   d e t a i l ,   as  p r e s e n t   on  t h e   o u t e r   s u r f a c e   of  t h e  

l amp  shown  in   F i g .   1.  The  r e f r a c t i o n   p r o f i l e   of  t h e   c y l i n -  

d r i c a l   w a l l   p o r t i o n   15  of  t h e   l u m i n a i r e   of  F i g .   2  i s  

g e n e r a l l y   s i m i l a r .   The  p r o f i l e   c o n s i s t s   of  a d j a c e n t   g r o o v e s  

18a ,   19a ,   18b,   19b  e t c .   E a c h   g r o o v e   c o n s i s t s   of  s i d e   w a l l s ,  

w h o s e   s u r f a c e   h a v e   a  c o n c a v e   s h a p e .   The  g r o o v e s   a r e  

a l t e r n a t e l y   s h a l l o w   ( 1 8 a ,   18b)   and   d e e p   ( 1 9 a ,   1 9 b ) .   T h e  

c u r v a t u r e   of  t h e   w a l l s   ( 2 0 ,   21)  of  t h e   d e e p   g r o o v e s   i s  

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

t h e   w a l l s   ( 2 2 ,   23)  of  t h e   s h a l l o w   g r o o v e s .   The  w a l l s  

( 20 ,   21  and   22,   23,   r e s p e c t i v e l y )   of   t h e   s a i d   g r o o v e s  m e e t  

one  a n o t h e r   c o n t i n u o u s l y   so  as  to  f o r m   a  c o n t i n u o u s   l i n e  

of  i n t e r s e c t i o n .   T h i s   l i n e   of  i n t e r s e c t i o n   i s   i n d i c a t e d   b y  

r e f e r e n c e   n u m e r a l   24  f o r   g r o o v e   19a  and   i s   i n d i c a t e d   b y  

r e f e r e n c e   n u m e r a l   25  f o r   g r o o v e   18b.   The  c u r v e d   s i d e   w a l l s  

of  t h e   g r o o v e   19a  e n c l o s e   an  a n g l e   of  a b o u t   80°  w i t h  

e a c h   o t h e r .   Of  t h e   g r o o v e   18b  t h e   a n g l e  æ   i s   a b o u t   1 5 0 ° .  

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

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

a d j a c e n t   g r o o v e s ,   f o r   e x a m p l e   r i b   26,  w h i c h   i s   f o r m e d   b y  

t h e   w a l l s   21  and   22  of  a d j a c e n t   g r o o v e s   19a  and   1 8 b .  

In   p r a c t i c e ,   t h e   c u r v e d   s i d e w a l l s   of  t h e   g r o o v e s  
do  n o t   a l w a y s   mee t   in   s u c h   a  m a n n e r   t h a t   a  s h a r p   l i n e   i s  

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

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



s h o w n .   The  a n g l e s  x   a n d ; 3   a r e   t h e n   c a l c u l a t e d   b y  

e x t r a p o l a t i o n   of  t h e   r e l e v a n t   s i d e w a l l s .   T h e i r   a f o r e -  

m e n t i o n e d   v a l u e s   a r e   m a i n t a i n e d .  

In   a  p r a c t i c a l   e m b o d i m e n t   of  t he   r o a d   i l l u m i n a -  

t i o n   l u m i n a i r e   shown  in   F i g .   2,  t h e   o u t e r   d i a m e t e r   of  t h e  

c y l i n d r i c a l   w a l l   p o r t i o n   i s   25  cm.  The  t h i c k n e s s   of  t h e  

w a l l   i s   5  mm.  The  d e p t h   of  t h e   g r o o v e s i s   3  mm  and  1 ,5   mm, 

r e s p e c t i v e l y .   The  d i s t a n c e   b e t w e e n   t h e   r i b s   e x t e n d i n g  

p a r a l l e l   to  t h e   l o n g i t u d i n a l   a x i s   i s   3  mm.  When  a r r a n g e d   o n  

t h e   t op   of  a  v e r t i c a l   c o l u m n   h a v i n g   a  l e n g t h   of  a b o u t   4m,  

by  means   of  a  h i g h - p r e s s u r e   s o d i u m   v a p o u r   d i s c h a r g e   l a m p  

h a v i n g   a  p o w e r   of   50  W  p r e s e n t   in   t h e   l u m i n a i r e   ( S O N - 5 0 W ,  

3300  l m ) ,   a  s u b s t a n t i a l l y   c o n s t a n t   b r i g h t n e s s   was  o b t a i n e d  

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

The  r o a d   i l l u m i n a t i o n   l u m i n a i r e   shown  i n   F i g .   4 

c o m p r i s e s   a  h o u s i n g   30  w h i c h   i s   m o u n t e d   on  a  l i g h t i n g  

c o l u m n   31,   The  h o u s i n g   c o m p r i s e s   a  t r a n s p a r e n t   c o n i c a l  

w a l l   p o r t i o n   32  w h i c h   i s   i n   t h e   f o r m   of  a  h o o d   of  s y n t h e t i c  

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

t i o n   p r o f i l e   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 .   The  p r o f i l e  

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

shown  in   F i g .   3.  B o t h   t h e   r i b s   and   t h e   g r o o v e s   e x t e n d   f r o m  

t h e   u p p e r   s i d e   to  t h e   l o w e r   s i d e ,   i . e .   in   s u b s t a n t i a l l y  

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

by  r e f e r e n c e   n u m e r a l   33.   The  l i g h t   s o u r c e   34,   f o r   e x a m p l e  

a  h i g h - p r e s s u r e   s o d i u m   v a p o u r   d i s c h a r g e   l a m p ,   i s   p r e f e r a b l y  

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

t he   d r a w i n g   by  d o t t e d   l i n e s .   The  r i b s   a r e   f o r m e d   by  t h e  

m e e t i n g   c u r v e d   w a l l   p o r t i o n s   of  two  a d j a c e n t   g r o o v e s .   I n  

t h i s   c a s e ,   in   c o n t r a s t   w i t h   F i g .   3,  a  l i n e   of  i n t e r s e c t i o n  

i s   n o t   f o r m e d .   H o w e v e r ,   due  to  t h e   m a n u f a c t u r i n g   p r o c e s s ,  
t h e   r i b s   a r e   s l i g h t l y   f l a t t e n e d .   F u r t h e r m o r e ,   t h e   d e p t h  

of  t h e   g r o o v e s   i s   s m a l l e r   a t   t he   n a r r o w e s t   p a r t   of  t h e  

w a l l   p o r t i o n   t h a n   a t   t he   w i d e s t   p a r t   t h e r e o f .  



1.  An  i l l u m i n a t i o n   u n i t   c o m p r i s i n g   a  l i g h t   s o u r c e ,  
w h i c h   i s   s u r r o u n d e d   a t   l e a s t   i n   p a r t   by  a  t r a n s p a r e n t   w a l l  

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

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

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

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

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

c r o s s - s e c t i o n ,   t h e   w a l l s   of  a d j a c e n t   g r o o v e s   m e e t   and   f o r m  

t h e   r i b s   a t   t h i s   a r e a .  

2.  An  i l l u m i n a t i o n   u n i t   as  c l a i m e d   i n   C l a i m   1 ,  

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

and   s h a l l o w ,   t h e   c u r v a t u r e   of  t h e   w a l l s   of  t h e   d e e p   g r o o v e s  

b e i n g   s m a l l e r   t h a n   t h a t   of  t h e   w a l l s   of  t h e   s h a l l o w   g r o o v e s .  

3.  An  i l l u m i n a t i o n   u n i t   as  c l a i m e d   i n   C l a i m   1  o r  

2,  c h a r a c t e r i z e d   in   t h a t   t he   g r o o v e s   a r e   p r o v i d e d   i n   t h e  

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

4.  An  i l l u m i n a t i o n   u n i t   c o m p r i s i n g   a  h o u s i n g   i n  

w h i c h   t h e   l i g h t   s o u r c e   can  be  i n c l u d e d ,   w h i c h   h o u s i n g   i s  

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

p o r t i o n ,   c h a r a c t e r i z e d   i n   t h a t   t h e   w a l l   p o r t i o n   i s  

p r o v i d e d   w i t h   a  r e f r a c t i o n   p r o f i l e   as  c l a i m e d   in   C l a i m   1 

or  2,  t h e   r e f r a c t i n g   r i b s   and  t h e   g r o o v e s   e x t e n d i n g   f r o m  

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

t r a n s p a r e n t   w a l l   p o r t i o n .  

5.  A  l o w - p r e s s u r e   m e r c u r y   v a p o u r   d i s c h a r g e   l a m p  

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

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

and   on  t he   i n n e r   w a l l   of  w h i c h   a  l u m i n e s c e n t   l a y e r   i s  

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

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

r e f r a c t i o n   p r o f i l e   as  c l a i m e d   in   C l a i m   1  or  2  w h o s e  

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

of  t h e   e n v e l o p e T  
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