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(5$  Lamp  reflector. 

To  provide  an  increase  horizontal  spread  of  light  compared 
with  a  paraboloidal  reflector,  the  lamp  reflector  comprises  a 
dished  body  (10)  having  an  internal  reflective  surface  defined 
at  least  partly  by  a  series  of  troughs  (1 5)  whose  surfaces  are 
generated  by  movement  of  a  parabola  so  that  the  tangent  at 
the  apex  thereof  moves  parallel  to  itself  along  a  polygonal  line 
whose  sides  are  tangents  to  a  parabola  which  has  the  same 
focal  length  as  that  of  the  first-mentioned  parabola  and  which 
is  perpendicular  to  the  latter.  In  an  alternative  embodiment, 
only  one  such  trough  is  provided  between  a  pair  of  paraboloidal 
reflective  portions  each  of  which  has  its  focus  coincident  with 
the  second-mentioned  parabola. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  lamp  r e f l e c t o r   and  i s  

p a r t i c u l a r l y ,   bu t   not   e x c l u s i v e l y   c o n c e r n e d   w i t h   a  h e a d l a m p  

r e f l e c t o r   f o r   a  m o t o r   v e h i c l e .  

In  h e a d l a m p   r e f l e c t o r s   f o r   d i p p e d   or  p a s s i n g   beam  p u r p o s e s ,  
i t   is   n e c e s s a r y   f o r   t he   l i g h t   beam  p a t t e r n   p r o j e c t e d  b y   t h e  

h e a d l a m p   to  have   a  s u b s t a n t i a l   h o r i z o n t a l   s p r e a d .   I t   i s  

known  in  h e a d l a m p   r e f l e c t o r s   to  p r o v i d e   a  p a r a b o l o i d a l  

r e f l e c t i v e   s u r f a c e   and  to  m o d i f y   t he   l i g h t   beam  p a t t e r n  

p r o v i d e d   by  t h e   p a r a b o l o i d a l   s u r f a c e   w i t h   t h e   use   of  a  

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

r e f l e c t o r .   The  c o v e r   has   l e n s i n g   t h e r e i n   w h i c h   is  c h o s e n  

so  as  to  i n c r e a s e   t h e   o t h e r w i s e   l i m i t e d   h o r i z o n t a l   s p r e a d  

of  t h e   beam  p a t t e r n   p r o j e c t e d   by  t h e   p a r a b o l o i d a l  

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

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

t h e   r e f l e c t o r .   Wi th   s u c h   c o n s t r u c t i o n s ,   t h e   p o r t i o n   of  t h e  

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

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

n e e d   d i f f e r e n t   t r e a t m e n t   by  t h e   l e n s i n g .   T h i s   means   t h a t  

i t   is  d i f f i c u l t   to  o b t a i n   t h e - r e q u i r e d   beam  p a t t e r n .  

F u r t h e r m o r e ,   v e h i c l e   s t y l i n g   t r e n d s   a l s o   d i c t a t e   t he   u s e  

of  a  c o v e r   t h a t   is  s l o p e d   r e l a t i v e   to  t h e   r e f l e c t o r   so  t h a t  

t h e   t o p   of  t h e   c o v e r   is  n e a r e r   to  t h e   r e f l e c t o r   t h a n   t h e  

b o t t o m .   The  u se   of  l e n s i n g   on  s u c h   a  s l o p i n g   c o v e r   t o  

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

v e r t i c a l   d e v i a t i o n   of  t h e   w ide   s p r e a d   r a y s   so  t h a t   t h e   b e a m  

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

c e n t r e   of  t h e   beam  to  t h e   l a t e r a l   e x t r e m i t i e s   t h e r e o f .  

S i n c e   a  g e n e r a l l y   h o r i z o n t a l   beam  s p r e a d   is  r e q u i r e d ,   t h e  

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



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

t h e r e o n   r e q u i r e   e x p e n s i v e   t o o l i n g   and  a b s o r b   a n d / o r   s c a t t e r  

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

I t   is  d i s c l o s e d   in  GB-PS  4 3 5 9 4 6   to  t r a n s f e r   v e r t i c a l  

c o r r u g a t i o n s   or  g r o o v e s   on  t he   g l a s s   c o v e r   to  t he   r e f l e c t o r  

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

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

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

d i s c l o s e d   in  GB-PS  4 3 5 9 4 6   to   p r o v i d e   s u c h   c o r r u g a t i o n s   on  
t h e   r e f l e c t o r   by  f i r s t   t r a c i n g   t h e   p a r a b o l a s   d e l i m i t i n g   t h e  

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

s t a m p i n g ,   and  t h e n   r e m o v i n g   m a t t e r   by  means   of  f i l e s  

b e t w e e n   t h e s e   p a r a b o l a s   a l o n g   a  t r a c e   o t h o g o n a l   o r  

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

h a v i n g   a  c u r v a t u r e   e q u a l   to  z e r o   p e r p e n d i c u l a r l y   to  t h e  

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

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

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

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

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

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

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

s o u r c e   p l a c e d   at  t h e   f o c u s   of  t h e   p a r a b o l o i d a l   s u r f a c e ,   i t  

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

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

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   to  o b v i a t e   o r  

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

A c c o r d i n g   to  one  a s p e c t   of  t h e   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  r e f l e c t o r   c o m p r i s i n g   a  d i s h e d   body  h a v i n g  

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

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

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

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



The  s h a p e   and  a r r a n g e m e n t   of  t h e   t r o u g h - l i k e   s u r f a c e s  

i s   b e s t   u n d e r s t o o d   by  r e f e r e n c e   to  a  c o n s t r u c t i o n a l   ( o r  

i m a g i n a r y )   p a r a b o l o i d a l   s u r f a c e   i . e .   a  s u r f a c e   p r o d u c e d  

upon  r o t a t i o n   of  a  p a r a b o l a   a b o u t   i t s   f o c a l   a x i s .   T h e  

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

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

v e r t i c a l   s e c t i o n s   ( w h i c h   may  be  e q u i - s p a c e d )   p a r a l l e l  

to  a  v e r t i c a l   p l a n e   in  w h i c h   t h e   f o c a l   a x i s   l i e s .   I n  

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

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

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

be  m idway   b e t w e e n   t he   s i d e   e d g e s   of  t he   s u r f a c e  

p o r t i o n ) .   H o r i z o n t a l   t a n g e n t s   to  t h e   c o n s t r u c t i o n a l  

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

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

t h e   v e r t i c a l   p l a n e   and  z e r o   c u r v a t u r e   in  t h e   h o r i z o n t a l  

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

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

r e s p e c t i v e   one  of  t h e   t r o u g h - l i k e   s u r f a c e s .   The  j o i n t  

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

one  of  s a i d   v e r t i a l   s e c t i o n s .  

In  o t h e r   w o r d s ,   t h e   r e f l e c t i v e   s u r f a c e   can   b e  

c o n s i d e r e d   to  have   t h e   f o rm  of  a  s u r f a c e   g e n e r a t e d   b y  

m o v e m e n t   of  a  p a r a b o l a   so  t h a t   t h e   t a n g e n t   a t   t h e   a p e x  
t h e r e o f   moves   p a r a l l e l   to  i t s e l f   a l o n g   a  p o l y g o n a l   l i n e  

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

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

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

W i t h   s u c h   an  a r r a n g e m e n t ,   w h i l s t   t h e r e   i s   a n  

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

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

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

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



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

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

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

a b o v e   d i s c u s s e d   d i s a d v a n t a g e s .  

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

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

t h e   w i d t h ,   t h e   s m a l l e r   t h e   d e g r e e   of  h o r i z o n t a l   s p r e a d .  

In  one  e m b o d i m e n t ,   s u b s t a n t i a l l y   t h e   w h o l e   of  t h e  

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

t r o u g h s .  

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

more   t h a n   one  of  t h e   i n t e r n a l   r e f l e c t i v e   s u r f a c e  

p o r t i o n s .   In  a  p r e f e r r e d   e x a m p l e   of  s a i d   a n o t h e r  

e m b o d i m e n t ,   t he   r e f l e c t o r   i n c l u d e s   a  f i r s t   a n d  a   s e c o n d  

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

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

a b o v e   t he   s e c o n d   and  d i s p l a c e d   t h e r e f r o m   so  t h a t   t h e  

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

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

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

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

i n c l u d e s   a t   l e a t   one  p a r a b o l o i d a l   s u r f a c e   p o r t i o n  

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

t o   w h i c h   t he   t r o u g h s   a r e   h o r i z o n t a l l y   t a n g e n t i a l .  

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

body   h a v i n g   an  i n t e r n a l   r e f l e c t i v e   s u r f a c e ,   s a i d  

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

p a r a b o l o i d a l   p o r t i o n s   s e p a r a t e d   by  a  



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

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

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

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

a s s o c i a t e d .  

Such   an  a r r a n g e m e n t   a l s o   p r o d u c e s   an  a d v a n t a g e o u s  

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

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

s i m p l e   p a r a b o l o i d a l   r e f l e c t o r .  

In  an  e m b o d i m e n t ,   of  t h i s   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n , .  

t h e   lamp  r e f l e c t o r   has   u p p e r   and  l o w e r   s e t s   of  s a i d  

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

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

s e t   i s  d i s p o - s e d f o r w a r d l y   of  t h a t   of  t h e   p a r a b o l o i d a l  

p o r t i o n s   of  t h e   u p p e r   s e t .  

E m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  be  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 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   1  i s   a  f r o n t   e l e v a t i o n   of  a  f i r s t   e m b o d i m e n t   of  l a m p  

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

F i g u r e   2  is   a  s c h e m a t i c   h o r i z o n t a l   s e c t i o n   t h r o u g h   t h e   l a m p  

r e f l e c t o r   of  F i g u r e   1 ,  

F i g u r e   3  i s   a  l o n g i t u d i n a l   s e c t i o n   t h r o u g h   a  v e h i c l e  

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

F i g u r e   1 ,  

F i g u r e   4  is   a  f r o n t   v i ew  of  a  s e c o n d   e m b o d i m e n t   of  l a m p  

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

F i g u r e   5  i s   a  f r o n t   v i ew   of  a  t h i r d   e m b o d i m e n t   of  l a m p  



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

F i g u r e   6  i s   a  s c h e m a t i c   f r o n t   v i ew   of  a  f o u r t h   e m b o d i m e n t  

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

F i g u r e   7  is  a  f r o n t   v i ew   of  a  f i f t h   e m b o d i m e n t   of  l a m p  

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

F i g u r e   8  i s   a  h o r i z o n t a l   s e c t i o n   t h r o u g h   t h e   l a m p  

r e f l e c t o r   of  F i g u r e   7,  a n d  

F i g u r e   9  is   a  s c h e m a t i c   p l a n   v i ew   i l l u s t r a t i n g   t h e   s h a p e  

of  a  t y p i c a l   t r o u g h .  

R e f e r r i n g   now  to  F i g s   1  to   3,  t h e   lamp  r e f l e c t o r  

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  d i s h e d   body   10  h a v i n g   a  

f r o n t   o p e n i n g   11  of  g e n e r a l l y   r e c t a n g u l a r   f o r m ,   and  a  

c e n t r a l   r e a r   o p e n i n g   12  s u r r o u n d e d   by  a  b u l b h o l d e r   s l e e v e  

13.  A  c o n t i n u o u s   f l a n g e   14  i s   p r o v i d e d   a r o u n d   t h e   f r o n t  

o p e n i n g   11.  The  i n t e r i o r   of  t h e   body   10  is  a l u m i n i s e d   s o  

as  to   p r o v i d e   a  r e f l e c t i v e  s u r f a c e .  

The  w h o l e   of  t h e   r e f l e c t i v e   s u r f a c e   is   d e f i n e d   by  a  

m u l t i p l i c i t y   of  s i d e - b y - s i d e   t r o u g h s   15.  E a c h   t r o u g h   15  i s  

as  d e f i n e d   h e r e i n a b o v e   and  a  t y p i c a l   t r o u g h   15  i s  

i l l u s t r a t e d   in  F i g .   9  to  w h i c h   r e f e r e n c e   is  now  d r a w n .   T h i s  

t r o u g h   15  is  d e f i n e d   by  h o r i z o n t a l   t a n g e n t s   to  a  

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

by  r o t a t i o n   of  a  p a r a b o l a   19  f o c u s s e d   at   18  a b o u t   i t s   f o c a l  

a x i s   17.  T h e s e   h o r i z o n t a l   t a n g e n t s   a r e   t h o s e   w h i c h   t o u c h  

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

d i s p o s e d   p a r a b o l i c   l i n e   ( p a r t   of  w h i c h   is  i l l u s t r a t e d   b y  

d o t t e d   l i n e   EF)  l y i n g   in  a  p l a n e   p a r a l l e l   to  v e r t i c a l  

p l a n e s   16  w h i c h   a r e   t h e m s e l v e s   p a r a l l e l   to  a  v e r t i c a l  

p l a n e   in  w h i c h   t h e   f o c a l   a x i s   17  l i e s .   E x a m p l e s   of  t h e  

t a n g e n t s   a r e   i l l u s t r a t e d   by  l i n e s   AC,  GH  and  I J ,   t h e  



and  b e i n g   shown  in  f u l l   l i n e   as  i t   d e f i n e s   t h e   r e a r ,  

ie   a p e x ,   of  t he   t r o u g h   15.  The  p a r a b o l i c   l i n e   s h o w n  

p a r t l y   by  l i n e   EF  is   d i s p o s e d   a t   a  f i x e d   d i s t a n c e   f r o m  

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

a p p r o x i m a t e l y   midway   b e t w e e n   t h e m .   The  s i d e   e d g e s   o f .  

t he   t r o u g h   15  a r e   d e f i n e d   by  v e r t i c a l l y   d i s p o s e d  

p a r a b o l i c   l i n e s   l y i n g   in  t h e   r e s p e c t i v e   p l a n e s   1 6 .  

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

F i g .   9  a r e   i n d i c a t e d   by  l i n e s   AB  and  CD  r e s p e c t i v e l y .  

The  two  f r o n t   e d g e s   of  t he   t r o u g h   l i e   in  r e s p e c t i v e  

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

a x i s   17  l i e s .   The  u p p e r   f r o n t   edge   of  t h e   t r o u g h   15  i s  

i n d i c a t e d   by  l i n e   BD  in  F i g .   9.  T h u s ,   t h e   t y p i c a l  

t r o u g h   15  has   a  z e r o   c u r v a t u r e   in  t h e   h o r i z o n t a l   p l a n e  

and  a  p a r a b o l i c   c u r v a t u r e   in  t he   v e r t i c a l   p l a n e .  

A l t e r n a t i v e l y ,   t h e   s u r f a c e   of  t h e   t r o u g h s   15  can   b e  

c o n s i d e r e d   to  be  g e n e r a t e d   by  m o v e m e n t   of  a  v e r t i c a l l y  

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

of  t h e   h o r i z o n t a l l y   d i s p o s e d   p a r a b o l a   19  so  t h a t   t h e  

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

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

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

h a v i n g   t h e   same  f o c a l   l e n g t h   as  t h a t   of  t h e  

f i r s t - m e n t i o n e d   p a r a b o l a .  

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

f r o n t   o p e n i n g   11,  t he   body   10  i n c l u d e s   u p p e r   and  l o w e r  

m u t u a l l y   p a r a l l e l   p l a n a r   p o r t i o n s   20  and  21  w h i c h   a r e  

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

u s e .   As  can   be  s e e n   f rom  F ig   3,  t h e s e   p o r t i o n s   20  a n d  

21  a r e   of  d i f f e r e n t   d e p t h s   so  t h a t   t h e   t o p   edge   of  t h e  

f l a n g e   14  l i e s   n e a r e r   to  t he   r e a r   of  t he   lamp  r e f l e c t o r  

body   10  t h a n   d o e s   t h e   b o t t o m   edge   of  t h e   f l a n g e   1 4 .  

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

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

c o v e r   ( i n d i c a t e d   a t   22  in  F i g .   2)  to  be  i n c l i n e d   so  a s  
to  c o m p l e m e n t   t he   v e h i c l e   s t y l i n g   a t   t h e   f r o n t   of  t h e  



c a r .   The  c o v e r   22  i s   p r o v i d e d   w i t h   a  

p e r i p h e r a l   f l a n g e   23  w h i c h   is   s e a l i n g l y   s e c u r e d   to  t h e  

f l a n g e   14  in  t h e   c o m p l e t e d   h e a d l a m p .   A  b u l b   24  is  m o u n t e d  

in  t h e   b u l b   h o l d e r   s l e e v e   13  and ,   b e c a u s e   i t   is   i n t e n d e d  

f o r   a  ma in   ( l o n g   r a n g e   or  d r i v i n g )   beam,   is  p r o v i d e d   w i t h   a  
f i l a m e n t   25  w h i c h   is   d i s p o s e d   on  t h e   a x i s   17  w i t h   i t s  

c e n t r e   a t   t h e   f o c u s   18  in  t h e   c o n v e n t i o n a l   m a n n e r .  

In  u s e ,   l i g h t   e m a n a t i n g   f rom  t h e   f i l a m e n t   25  w h i c h   i s  

i n c i d e n t   upon   t h e   m e d i a n   l i n e s   of  t h e   t r o u g h s   15  i s  

r e f l e c t e d   in  t h e   same  m a n n e r   as  w o u l d   be  t h e   c a s e   i f   t h e  

l i g h t   were   i n c i d e n t   upon   a  p l a i n   p a r a b o l o i d a l   r e f l e c t o r  

g e n e r a t e d   by  r o t a t i o n   of  p a r a b o l a   19  a b o u t   a x i s   17.  L i g h t  

w h i c h   is  i n c i d e n t   upon   o t h e r   p a r t s   of  t h e   t r o u g h s   15  w i l l  

be  h o r i z o n t a l l y   s p r e a d   u p o n   r e f l e c t i o n   c o m p a r e d   t o  

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

by  p a r a b o l a   19.  The  s p a c i n g   b e t w e e n   t he   p l a n e s   16  a n d  

t h e r e f o r e   t h e   n u m b e r   of  t r o u g h s   15  p r o v i d e d   in  a  r e f l e c t o r  

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

r e q u i r e d   d e g r e e   of  beam  s p r e a d   in  t h e   h o r i z o n t a l   d i r e c t i o n .  

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

t r o u g h s ,   t h e   more  t h e   o v e r a l l   r e f l e c t o r   s h a p e   a p p r o a c h e s  

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

t h e   d e g r e e   of  h o r i z o n t a l   beam  s p r e a d .   H o w e v e r ,   i t   is  a  

f e a t u r e   of  t h e   a b o v e   d e s c r i b e d   r e f l e c t o r   t h a t   t h e r e   is  no  

s u c h   beam  s p r e a d   in  t h e   v e r t i c a l   d i r e c t i o n .   In  o t h e r   w o r d s ,  

in  t he   v e r t i c a l   d i r e c t i o n ,   t h e   r e f l e c t e d   l i g h t   beam  is  a s  

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

g e n e r a t e d   by  p a r a b o l a   19.  T h i s   is   b e c a u s e   of  t h e   a b o v e  

d e s c r i b e d   t a n g e n t i a l   d i s p o s i t i o n   of  t h e   t r o u g h s   15  in  t h e  

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

g e n e r a t e d   by  r o t a t i o n   of  p a r a b o l a   19  a b o u t   a x i s   17.  T h e  

b u l b   24  w i l l   be  p r o v i d e d   in  t h e   u s u a l   way  w i t h   a  s h i e l d  

w h i c h   is  p o s i t i o n e d   in  f r o n t   of  t h e   f i l a m e n t   25  to  p r e v e n t  

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

f r o n t   o p e n i n g   11  of  t h e   r e f l e c t o r .  



R e f e r r i n g   now  to  F i g .   4,  t h e   e m b o d i m e n t   of  lamp  r e f l e c t o r  

i l l u s t r a t e d   t h e r e i n   is  i n t e n d e d   f o r   d i p p e d   beam  p u r p o s e s  

o n l y   and  is  s p l i t   in  a  m a n n e r   known  pe r   se  i n t o   u p p e r   a n d  

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

beam  c o n d i t i o n s .   B a s i c a l l y ,   t h e   lamp  r e f l e c t o r   c o m p r i s e s  

a  d i s h e d   body  110  h a v i n g   a  f r o n t   o p e n i n g   111  of  g e n e r a l l y  

r e c t a n g u l a r   o u t l i n e   and  a  c e n t r a l   r e a r   o p e n i n g   112.   T h e  

u p p e r   and  l o w e r   r e f l e c t i v e   r e g i o n s   ( i n d i c a t e d   by  a r r o w s   1 1 3  

and  114  r e s p e c t i v e l y )   a r e   s e p a r a t e d   by  a  s t e p   115  c o m p o s e d  

of  d o w n w a r d l y   d i r e c t e d   s t e p   p o r t i o n s   116  and  117,  t he   l o w e r  

r e f l e c t i v e   r e g i o n   114  b e i n g   s t e p p e d   b a c k   r e a r w a r d l y   of  t h e  

u p p e r   r e f l e c t i v e   r e g i o n   113.   The  s t e p   p o r t i o n s   116  and  1 1 7  

e x t e n d   r e s p e c t i v e l y   f rom  t h e   r e a r   o p e n i n g   112  to  t h e   f r o n t  

o p e n i n g   111  and ,   in  u s e ,   d e f i n e   t h e   u p p e r   cu t   o f f   to  t h e  

d i p p e d   beam  p r o j e c t e d   by  t h e   h e a d l a m p   in  a  m a n n e r   known  p e r  

se  w i t h o u t   t h e   r e q u i r e m e n t   to  p r o v i d e .  a   f i l a m e n t   s h i e l d   f o r  

c u t t i n g   o f f   t h e   t op   of  t h e   b e a m .  

Each   of  t h e   u p p e r   and  l o w e r   r e f l e c t i v e   r e g i o n s   113  and  1 1 4  

i n c l u d e s   r e s p e c t i v e   t r o u g h s   118  and  119.   The  t r o u g h s   1 1 8  

a r e   m u t u a l l y   d i s p o s e d   in  t h e   same  way  as  t h e   t r o u g h s   15  

d e s c r i b e d   h e r e i n a b o v e   w i t h   r e f e r e n c e   to  F i g s .   1  to  3.  T h i s  

a p p l i e s   a l s o   to  t h e   m u t u a l   a r r a n g e m e n t   of  t h e   t r o u g h s   1 1 9 .  

H o w e v e r ,   t h e   f o c a l   l e n g t h   of  t h e   p a r a b o l o i d   on  w h i c h   t h e  

m e d i a n   p a r a b o l a e   of  t h e   t r o u g h s   118  l i e   is  l e s s   t h a n   t h a t  

of  t he   p a r a b o l o i d   on  w h i c h   t h e   m e d i a n   p a r a b o l a e   of  t h e  

t r o u g h s   119  l i e .   F u r t h e r ,   a l t h o u g h   t he   f o c a l   a x e s   of  t h e s e  

two  p a r a b o l o i d s   l i e   oh  t he   l o n g i t u d i n a l   a x i s   120  of  t h e  

body   110  t he   f o c u s   of  t h e   p a r a b o l o i d   a s s o c i a t e d   w i t h   t h e  

l o w e r   r e g i o n   114  is  s p a c e d   d i r e c t l y   f o r w a r d l y   of  t h e   f o c u s  

of  t h e   p a r a b o l o i d   a s s o c i a t e d   w i t h   t h e   u p p e r   r e g i o n   113.   I n  

u s e ,   a  lamp  f i l a m e n t   ( n o t   shown)   i s   d i s p o s e d   b e t w e e n   t h e  

two  f o c i .  

The  s t e p   p o r t i o n   116  is   h o r i z o n t a l   w h i l s t   t he   s t e p   p o r t i o n  

117  is  d o w n w a r d l y   i n c l i n e d   away  f rom  t h e   r e a r   o p e n i n g   1 1 2 .  



The  d o w n w a r d l y   i n c l i n e d   s t e p   p o r t i o n   117  is  d i s p o s e d   at  a n  

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

1 5 - 2 0 0 .  

An  a r e a   122  of  t h e   u p p e r   r e f l e c t i v e   r e g i o n   113  i m m e d i a t e l y  

a b o v e   t h e   h o r i z o n t a l   s t e p   p o r t i o n   116  i s   made  up  of  t r o u g h s  

123  w h i c h   have   h a l f   t h e   h o r i z o n t a l   w i d t h   of  t h e   t r o u g h s   1 1 8  

as  v i e w e d   in   F i g .   4.  The  v e r t i c a l   h e i g h t   of  t h e   a r e a   1 2 2  

is   s u b s t a n t i a l l y   e q u a l   to  t he   r a d i u s   of  t h e   r e a r   o p e n i n g  

112.  The  a r e a   122  e x t e n d s   w i d t h w i s e   of  t h e   r e f l e c t o r   f r o m  

t h e   o p e n i n g   112  to   t h e   p e r i p h e r y   of  t h e   r e g i o n   113.   T h e  

t r o u g h s   123  a r e   in  t h e   same  m u t u a l   a r r a n g e m e n t   as  t h e  

t r o u g h s   118  and  a r e   a r r a n g e d   in  a  s i m i l a r   m a n n e r   to  t h e  

t r o u g h s   118  so  t h a t   t h e   m e d i a n   l i n e s   t h e r e o f   l i e   on  t h e  

same  p a r a b o l o i d   as  t h o s e   of  t he   t r o u g h s   118.   H o w e v e r ,  

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

t h a t   w i t h   w h i c h   t h e   t r o u g h s   118  a r e   a s s o c i a t e d ,   t he   t r o u g h s  

123  may  be  a s s o c i a t e d   w i t h   a  p a r a b o l o i d   of  l o n g e r   f o c a l  

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

t h a t   of  t h e   f i r s t - m e n t i o n e d   p a r a b o l o i d .   Such  an  a r r a n g e m e n t  

p r o d u c e s   an  a c c e p t a b l e   s t e p   f r o m   r e g i o n   113  to  a r e a   1 2 2 .  

The  same  may  a p p l y . t o   a r e a   124  d e s c r i b e d   b e l o w .  

An  a r e a   124  of  t h e   u p p e r   r e f l e c t i v e   r e g i o n   113  i m m e d i a t e l y  

a b o v e   t h e   i n c l i n e d   s t e p   p o r t i o n   117  is  a l s o   made  up  o f  

t r o u g h s   125  w h i c h   h a v e   h a l f   t h e   w i d t h   of  t h e   t r o u g h s   1 1 8  

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

t r o u g h s   118.   H o w e v e r ,   t h e   t r o u g h s   125  e x t e n d  

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

117.   The  t r o u g h s   125  a r e   so  m u t u a l l y   a r r a n g e d   t h a t   t h e i r  

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

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

t h e   t r o u g h s   118  and  123.   In  t h i s   e m b o d i m e n t ,   t h e   p a r a b o l o i d  

a s s o c i a t e d   w i t h   t h e   t r o u g h s   125  has   i t s   f o c u s   c o i n c i d e n t  

t h a t   of  t h e   p a r a b o l o i d ( s )   a s s o c i a t e d   w i t h   t he   t r o u g h s   1 1 8  

and  123.   The  a r e a   124  e x t e n d s   f r o m   t h e   i n c l i n e d   s t e p  



p o r t i o n   117  to  a  l i n e   126  u p w a r d l y   i n c l i n e d   at  an  a n g l e   b  

w i t h   r e s p e c t   to  t he   h o r i z o n t a l   w h i c h ,   in  t h i s   e m b o d i m e n t ,  

is   5 - 1 0 0 .  

In  u s e ,   l i g h t   f r o m   the   d i p p e d   or  p a s s i n g   beam  f i l a m e n t  

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

l o w e r   r e g i o n s   113  and  114  to  p r o d u c e   an  a s s y m m e t r i c   d i p p e d  

or  p a s s i n g   beam  whose   u p p e r   c u t - o f f   is  d e f i n e d   by  the   s t e p  

p o r t i o n s   116  and  117  in  a  m a n n e r   known  pe r   se .   T h e  

p r o v i s i o n   of  t he   t r o u g h s   118  and  119  g i v e s   a  g r e a t e r   d e g r e e  

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

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

p u r e l y   p a r a b o l o i d a l .  

H o w e v e r ,   t h e   p r e s e n c e   of  t h e   n a r r o w e r   t r o u g h s   123,   124  a n d  

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

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

beam  j u s t   b e l o w   the   u p p e r   c u t - o f f .   I t   is  w i t h i n   t he   s c o p e  
of  t h e   p r e s e n t ,  i n v e n t i o n   to  p r o v i d e   n a r r o w e r   t r o u g h s  

s i m i l a r   to  t r o u g h s   123  and  125  at  c o r r e s p o n d i n g   l o c a t i o n s  

in  t h e   r e f l e c t o r   of  F i g s .   1  to  3  ( i n   a  c a s e   w h e r e   s u c h  

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

b u l b ) ,   and  in  t h e   r e f l e c t o r s   of  t he   e m b o d i m e n t s   to  b e  

d e s c r i b e d   h e r e i n a f t e r .   R e f e r r i n g   now  to  F i g .   5,  t h e  

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

r e f l e c t o r   of  F i g .   4  and  s i m i l a r   p a r t s   a r e   a c c o r d e d  

c o r r e s p o n d i n g   r e f e r e n c e   n u m e r a l s   in  t h e   200  s e r i e s .   T h e  

u p p e r   r e f l e c t i o n   r e g i o n   213  is  made  up  t h r e e   t r o u g h s   2 1 8 a ,  

218b  and  218c   and  a  p a i r   of  o u t e r   p a r a b o l o i d a l   p o r t i o n s  

230.   S i m i l a r l y ,   t h e   l o w e r   r e f l e c t i v e   r e g i o n   is  made  up  o f  

t h r e e   t r o u g h s   2 1 9 a ,   219b  and  219c   and  a  p a i r   of  o u t e r  

p a r a b o l o i d a l   p o r t i o n s   231.   The  t r o u g h s   2 1 8 a ,   218b  and  2 1 8 c  

a r e   m u t u a l l y   a r r a n g e d   in  t h e   same  way  as  t h a t   d e s c r i b e d  

a b o v e   f o r   t h e   t r o u g h s   118.  The  same  a l s o   a p p l i e s   to  t h e  

t r o u g h s   2 1 9 a ,   219b  and  219c   in  r e l a t i o n   to  t h e   t r o u g h s   1 1 9 .  

The  p a r a b o l o i d a l   p o r t i o n s   230  l i e   on  the   s u r f a c e   of  t h e  



same  p a r a b o l o i d   w h i c h   has  i t s   f o c u s   a t   220  and  i t s   f o c a l  

l i n e   c o i n c i d e n t   w i t h   t h e   l o n g i t u d i n a l   a x i s   of  body   2 1 0 .  

H o w e v e r ,   to  e n s u r e   a  s m o o t h   j o i n t   l i n e   232  and  233  w i t h   t h e  

r e s p e c t i v e   t r o u g h s   218c  and  2 1 8 b ,   t he   j o i n t   l i n e s   232  a n d  

233  a r e   of  h y p e r b o l i c   f o r m   and  t h e   p a r a b o l o i d   on  w h i c h   t h e  

p o r t i o n s   230  l i e   has   a  l o n g e r   f o c a l   l e n g t h   t h a n   t h a t   t o  

w h i c h   t h e   t r o u g h s   218a   a r e   t a n g e n t   a l t h o u g h   t h e   p a r a b o l o i d s  

have   a  common  f o c u s   at   220 .   L i k e w i s e ,   t h e   t r o u g h s   219a   to   c 

and  t h e   p a r a b o l o i d a l   p o r t i o n s   231  h a v e   t h e   same  m u t u a l  

d i s p o s i t i o n   to  p r o d u c e   s m o o t h   j o i n t   l i n e s   234  and  2 3 5  

b e t w e e n   t h e   t r o u g h s   2 1 9 c ,   219b  a n d , t h e   r e s p e c t i v e   p o r t i o n s  

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

2 1 9 a   t o  c   and  t h e   p o r t i o n s   231  h a v e   l o n g e r   f o c a l   l e n g t h s  

t h a n   t h o s e   a s s o c i a t e d   w i t h   t h e   t r o u g h s   218a   t o  c   and  t h e  

p o r t i o n s   230  so  t h a t   d o w n w a r d l y   d i r e c t e d   s t e p   2 1 5  

c o n s i s t i n g   of  p o r t i o n s   216  and  217  is  d e f i n e d   b e t w e e n   u p p e r  
and  l o w e r   r e f l e c t i v e   r e g i o n s   213  and  214.   To  e f f e c t   a n  

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

in  a  d i r e c t i o n   i n c l i n e d   to  t h e   h o r i z o n t a l ,   t h e   s m a l l   a r e a  

250  may  e i t h e r   be  p a r a b o l o i d a l   or  be  s i m i l a r   to  a r e a   1 2 4  

d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g .   4 .  

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

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

218a   t o  c   and  219a   t o  c   s i n c e   t h e   p o r t i o n s   230  and  231  a r e  

p a r a b o l o i d a l .   In  t h i s   e m b o d i m e n t ,   t h e   t r o u g h s   218a   and  2 1 9 a  

have   t h e i r   h o r i z o n t a l   d i r e c t i o n s   of  e x t e n t   l y i n g  

p e r p e n d i c u l a r   to  t he   l o n g i t u d i n a l   a x i s   of  t he   body  2 1 0 .  

R e f e r r i n g   now  to   F i g .   6,  t h e   lamp  r e f l e c t o r   is  s i m i l a r   t o  

t h a t   of  F i g .   5  and  s i m i l a r   p a r t s   a r e   a c c o r d e d   c o r r e s p o n d i n g  

r e f e r e n c e   n u m e r a l s   in  t h e   300  s e r i e s .   H o w e v e r ,   in  t h i s  

e m b o d i m e n t ,   t h e   r e f l e c t o r   is  no t   of  t h e   s p l i t   t y p e   a n d  

t h e r e   is  no  t r o u g h   c o r r e s p o n d i n g   to  t r o u g h   218a   so  t h a t  

t r o u g h s   318b  a n d  c   and  p a r a b o l o i d a l   p o r t i o n s   330  t o g e t h e r  

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



b o d y .   The  t r o u g h s   318b  a n d  c   a r e   j o i n e d   a l o n g   a  l i n e  

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

a x i s   of  t h e   body  310  l i e s .  

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

t a k e s   p l a c e   s o l e l y   by  r e f l e c t i o n   o f f   t h e   t r o u g h s   318b  a n d  

c .  

R e f e r r i n g   now  to  F i g s .   7  and  8,  t h e   lamp  r e f l e c t o r   i s  

s i m i l a r   to  t h a t   of  F i g .   6  and  s i m i l a r   p a r t s   a r e   a c c o r d e d  

c o r r e s p o n d i n g   r e f e r e n c e   n u m e r a l s   in  t he   400  s e r i e s .  

H o w e v e r ,   in  t h i s   e m b o d i m e n t ,   o n l y   one  t r o u g h   418  i s  

p r o v i d e d   and ,   l i k e   t r o u g h s   2 1 8 a   and  2 1 9 a ,   is   a r r a n g e d   w i t h  

i t s   h o r i z o n t a l   d i r e c t i o n   of  e x t e n t   ( i n d i c a t e d   by  d o t t e d  

l i n e   440  in  F i g .   8)  p e r p e n d i c u l a r   to  t h e   l o n g i t u d i n a l   a x i s  

417  of  t h e   r e f l e c t o r   body   410.   The  t r o u g h   418  i s  

h o r i z o n t a l l y   t a n g e n t i a l   to  t he   apex   of  a  p a r a b o l o i d   h a v i n g  

i t s   f o c u s   at   420  and  i t s   f o c a l   a x i s   c o i n c i d e n t   w i t h   a x i s  

417  bu t   is  c h o r d a l   in  a  h o r i z o n t a l   p l a n e   w i t h   r e s p e c t   to  a  

p a r a b o l o i d   upon   w h i c h   t h e   p o r t i o n s   430  l i e   and  w h i c h   i s  

d e f i n e d   by  r o t a t i o n   of  a  p a r a b o l a   ( i n d i c a t e d   by  d o t t e d   l i n e  

441  in  F i g .   8)  f o c u s s e d   on  p o i n t   420  a b o u t   a x i s   417 .   I t  

w i l l   be  a p p a r e n t   t h a t   t he   p a r a b o l o i d   upon   w h i c h   t h e  

p o r t i o n s   430  l i e   has   a  l o n g e r   f o c a l   l e n g t h   t h a n   t h e  

p a r a b o l o i d   to  w h i c h   t he   t r o u g h   418  is  a  t a n g e n t ,   e v e n  .  

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

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

h e r e i n a b o v e ,   t h e   lamp  r e f l e c t o r   is  of  a  f o r m   h a v i n g   a  

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

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

h a v i n g   a  c i r c u l a r ,   s q u a r e   t r a p e z o i d a l   or  o t h e r   f o rm  o f  

f r o n t   o p e n i n g .  



1.  A  lamp  r e f l e c t o r   c o m p r i s i n g   a  d i s h e d   body  (10 ,   1 1 0 ,  

210,   310)   h a v i n g   an  i n t e r n a l   r e f l e c t i v e   s u r f a c e ,   s a i d  

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

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

t r o u g h s   ( 15 ,   118  or  119 ,   218  or  219 ,   318)  c h a r a c t e r i z e d  

in  t h a t   t he   s u r f a c e s   of  s a i d   t r o u g h s   (15 ,   118  or  1 1 9 ,  

218  or  219 ,   318)   a r e   g e n e r a t e d   by  m o v e m e n t   of  a  

p a r a b o l a   so  t h a t   t he   t a n g e n t   a t   t he   apex   t h e r e o f   m o v e s  

p a r a l l e l   to  i t s e l f   a l o n g   a  p o l y g o n a l   l i n e   whose   s i d e s  

a r e   t a n g e n t s   to  a  p a r a b o l a   w h i c h   has   t h e   same  f o c a l  

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

w h i c h   is   p e r p e n d i c u l a r   to   t h e   l a t t e r .  

2.  A  lamp  r e l f e c t o r   as  c l a i m e d   in  c l a i m   1,  w h e r e i n  

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

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

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

3.  A  lamp  r e f l e c t o r   as  c l a i m e d   in  c l a i m   1,  w h e r e i n  

more   t h a n   one  of  s a i d   s u r f a c e   p o r t i o n s   is   p r o v i d e d .  

4.  A  lamp  r e f l e c t o r   as  c l a i m e d   in  c l a i m   3,  i n c l u d i n g   a  

f i r s t   and  s e c o n d   of  s a i d   s u r f a c e   p o r t i o n s   b e i n g  

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

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

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

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

5.  A  lamp  r e f l e c t o r   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m ,  

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

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

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



6.  A  lamp  r e f l e c t o r   c o m p r i s i n g   a  d i s h e d   body  ( 4 1 0 )  

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

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

( 4 3 0 ) ,   c h a r a c t e r i s e d   in  t h a t   t he   p a r a b o l o i d a l   p o r t i o n s  

( 4 3 0 )   a r e   s e p a r a t e d   by  a  t r o u g h   ( 4 1 8 ) ,   t h e   t r o u g h   b e i n g  

d e f i n e d   by  a  s u r f a c e   g e n e r a t e d   by  m o v e m e n t  o f   a  

p a r a b o l a   s o  t h a t   t h e   t a n g e n t   a t   t h e   apex   t h e r e o f   m o v e s  

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

p a r a b o l a   w h i c h   h a s   t h e   same  f o c a l   l e n g t h   as  t h a t   of  t h e  

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

t h e   l a t t e r   e a c h   p a r a b o l o i d a l   p o r t i o n   (430)   h a v i n g   i t s  

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

7.  A  lamp  r e f l e c t o r   as  c l a i m e d   in  c l a i m   6,  h a v i n g  

u p p e r   and  l o w e r   s e t s   of  s a i d   p a r a b o l o i d a l   p o r t i o n s   a n d  

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

t he   p a r a b o l o i d a l   p o r t i o n s   of  t he   l o w e r   s e t   is   d i s p o s e d  

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

u p p e r   s e t .  
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