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©  Poster  panel  lighting  fixture. 
©  A  single  lighting  fixture  (10)  for  mounting  in  front  of  a 
large  billboard  (12)  having  a  horizontal  length  approximately 
two  times  as  long  as  its  vertical  length  is  disclosed.  The 
lighting  fixture  (10)  comprises  a  lamp  housing  (16)  having  a 
lamp  (20)  positioned  therein  with  the  lamp  (20)  being 
approximately  horizontally  positioned  in  the  housing  (16).  A 
new  and  novel  reflector  (32)  is  positioned  on  one  side  of  the 
lamp  (20)  and  is  designed  to  reflect  the  light  radiating  from 
the  lamp  (20)  in  such  a  manner  that  the  bottom  surface  (34) 
of  the  reflector  (32)  is  utilized  to  light  up  the  approximate 
central  portion  (78)  of  the  billborad  (12),  while  the  sides  (36, 
38)  of  the  reflector  (32)  are  used  to  light  triangular  shaped 
side  corners  (80,  82,  84,  86)  of  the  billboard  (12).  A  refractor 
(18)  is  positioned  on  the  lamp  housing  (16)  to  totally  enclose 
the  lamp  (20)  with  the  refractor  (18)  comprising  in  part  three 
phase  light  control  prism  elements  for  stray  light  control.  The 
combination  of  the  reflector  (32)  and  refractor  (18)  is 
designed  so  as  to  illuminate  the  opposite  adjacent  corners  of 
the  billboard  (12)  with  approximately  80%  of  the  light 
quantity  illuminating  approximately  30%  of  the  billboard 
corners  and  approximately  20%  of  the  light  quantity  illumi- 
nating  70%  of  the  edge  of  the  billboard. 
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Background  of  the  I n v e n t i o n  

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

more  p a r t i c u l a r l y   to  a  new  and  novel  outdoor  l i g h t i n g   f i x t u r e   for  u s e  

in  i l l u m i n a t i n g   a  l a r g e   p o s t e r   panel  such  as  an  outdoor   a d v e r t i s i n g  

b i l l b o a r d   s ign  of  the  type  t h a t   is  g e n e r a l l y   121  high  and  241  l o n g .  

In  the  i l l u m i n a t i o n   of  p o s t e r   p a n e l s   such  as  o u t d o o r  

a d v e r t i s i n g   s i g n s ,   p r i o r   a r t   i l l u m i n a t i o n   would  be  accompl i shed   by  a  

pa i r   of  e i g h t   foo t   long  f l o u r e s c e n t   un i t s   p o s i t i o n e d   e n d - t o - e n d   e i t h e r  

below  or  above  the  pane l .   Other  types  of  p r i o r   a r t   l i g h t i n g   would  

inc lude   a  g rouping   of  s i n g l e   i ncandescen t   un i t s   p o s i t i o n e d   along  t h e  

top   or  b o t t o m   e d g e s   of  t he   p a n e l .   With  the   a d v e n t   of  e n e r g y  

c o n s e r v a t i o n ,   i t   i s   h igh ly   d e s i r a b l e   to  be  able   to  l i g h t   o u t d o o r  

b i l l b o a r d   s igns   such  as  before   mentioned  with  the  use  of  a  s i n g l e  

l u m i n a i r e   us ing  a  c o n c e n t r a t e d   high  i n t e n s i t y   d i s c h a r g e   l i g h t   s o u r c e  

such  as  250 .wa t t   meta l   h a l i d e   l amp.  

The  use  of  e x i s t i n g   high  i n t e n s i t y   d i s c h a r g e   l u m i n a i r e s   t o  

l i g h t   p o s t e r   pane l s   having   a  h o r i z o n t a l   l ength   a p p r o x i m a t e l y   two  t i m e s  

as  long  as  i t s   v e r t i c a l   l eng th   r e s u l t e d   in  d e f i c i e n c y   in  the  l i g h t  

which  was  p o s i t i o n e d   on  the  bottom  corners   of  the  u p r i g h t l y   p o s i t i o n e d  

p o s t e r   pane l .   The  c e n t r a l   p o r t i o n   of  the  panel  was  able  to  be  l i g h t e d  

by  the  p r io r   a r t   type  dev ices   but  the  g e n e r a l l y   t r i a n g u l a r   shaped  l o w e r  

corner   edges  of  the  panel   r e q u i r e d   s p e c i a l   c o n s i d e r a t i o n   in  order   to  be  

able   to  ob t a in   a  u n i f o r m i t y   of  i l l u m i n a t i o n   th roughou t   the  p o s t e r   p a n e l  

when  l i g h t e d   with  a  s i n g l e   c e n t r a l l y   p o s i t i o n e d   bottom  l u m i n a i r e .   The 

t r i a n g u l a r   shaped  6ark  corner   areas   in  the  lower  corner   of  the  p a n e l  

r e s u l t e d   from  p o s i t i o n i n g   of  the  l i g h t i n g   f i x t u r e   at  the  lower  c e n t r a l  

p o r t i o n   of  the  panel   and  i t   is  c lear   t h a t   with  the  l i g h t i n g   f i x t u r e  

p o s i t i o n e d   at  the  upper  c e n t r a l   po r t i on   of  the  pane l ,   the  same  p rob lem 

of  l i g h t i n g   the  corner   area  would  be  p re sen t   with  the  e x c e p t i o n   t h a t  

the  t r i a n g u l a r   shaped  co rne r s   would  appear  in  the  upper  r i g h t   and  l e f t  

corner   of  the  outdoor  a d v e r t i s i n g   s i g n .  



Summary  o f  t h e  I n y e n t i o n  

In  order   to  overcome  problems  i n h e r e n t   in  the  use  of  t h e  

b e f o r e   d e s c r i b e d   p r i o r   a r t   f i x t u r e s ,   t h e r e   has  been  p rov ided   by  t h e  

s u b j e c t   i n v e n t i o n   a  new  and  novel   s i n g l e   l i g h t i n g   f i x t u r e   des igned   f o r  

mount ing  in  f r o n t   of  a  l a r g e   outdoor   a d v e r t i s i n g   p a n e l .   The  f i x t u r e   i s  

c a p a b l e   of  p r o v i d i n g   uni form  i l l u m i n a t i o n   a c r o s s   the  e n t i r e   p a n e l  

l e n g t h   even  when  the  pane l   has  a  h o r i z o n t a l   l e n g t h   a p p r o x i m a t e l y   two  

t imes   as  long  as  i t s   v e r t i c a l   l e n g t h .   The  new  and  novel  l i g h t i n g  

f i x t u r e   may  be  mounted  in  the  c e n t r a l   p o r t i o n   of  the  a d v e r t i s i n g   s i g n  

e i t h e r   above  or  b e l o w  t h e   s ign  as  h e r e i n a f t e r   d e s c r i b e d .  

The  new  and  nove l   l i g h t i n g   f i x t u r e   compr i ses   a  g e n e r a l l y  

h o r i z o n t a l l y   p o s i t i o n e d   lamp  c o n t a i n e d   w i t h i n   a  lamp  housing  which  i s  

mounted  on  the  o u t s i d e   of  the  a d v e r t i s i n g   s i gn .   The  hous ing  c o n t a i n s   a  

lamp  e n e r g i z e d   by  known  means  f o r  l i g h t i n g   the  lamp  and  a l so   c o n t a i n s   a  

r e f l e c t o r   which  is   p o s i t i o n e d   on  one  s ide  of  the  lamp  and  is   d e s i g n e d  

to  r e f l e c t   the  l i g h t   r a d i a t i n g   from  the  lamp.  The  r e f l e c t o r  `  h a s   a  

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

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

h o r i z o n t a l   s e c t i o n   of  the  s ide   s u r f a c e .   A  r e f r a c t o r   is  p o s i t i o n e d   o v e r  

the  lamp  in  the  lamp  hous ing   to  t o t a l l y   enc lose   the  lamp  from  o u t s i d e  

wea the r   e lements   and  the  r e f r a c t o r   compr ises   in  p a r t   a  combina t ion   o f  

p r i sm  e lements   which  a re   d e s i g n e d   for  t h r e e   phase  l i g h t   c o n t r o l   o f  

s t r a y   l i g h t .   The  t h r e e   phase  l i g h t   c o n t r o l   p e r m i t s   a  r e f r a c t i o n ,   a  

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

the  lamp.  With  the  A p p l i c a n t ' s   new  and  novel   combina t ion   h e r e i n a f t e r  

d e s c r i b e d   the  u n i t   i s  a b l e - t o   i l l u m i n a t e   the  o p p o s i t e   a d j a c e n t   c o r n e r s  

of  the  b i l l b o a r d   to  p r o v i d e   a  much  more  un i form  l i g h t   d i s t r i b u t i o n  

p a t t e r n   over  the  e n t i r e   e l o n g a t e d   b i l l b o a r d   s u r f a c e   than  has  b e e n  

h e r e t o f o r   p o s s i b l e   wi th   p r i o r   a r t   d e v i c e s .  

Accord ing ly   i t   is   an  o b j e c t   advan tage   of  the  i n v e n t i o n   t o  

p r o v i d e   a  new  and  nove l   s i n g l e   l i g h t i n g   f i x t u r e   capable   of  use  f o r  

l i g h t i n g   an  outdoor   a d v e r t i s i n g   panel   and  which  p r o v i d e s   more  u n i f o r m  

l i g h t   d i s t r i b u t i o n   over  the  e n t i r e   panel   s u r f a c e   by  d i r e c t i n g   m a j o r  

p o r t i o n s   of  the  l i g h t   from  the  l u m i n a i r e   onto  s e l e c t e d   a r ea s   of  t h e  

panel   which  p r e v i o u s l y   had  been  hard  to  l i g h t   u s ing   a  s i n g l e   f i x t u r e .  

Yet  ano the r   o b j e c t   and  advantage   of  the  i n v e n t i o n   is  t o  

p r o v i d e   a  simple  l i g h t i n g   f i x t u r e   which  is   c apab l e   of  being  used  as  a  



s i n g l e   f i x t u r e   and  is  c apab le   of  being  p o s i t i o n e d   in  the  upper  or  l ower  

area   of  a  b i l l b o a r d   with  the  f i x t u r e   combining  a  new  and  n o v e l  

r e f l e c t o r   and  r e f r a c t o r   for  d i r e c t i n g   the  l i g h t   in  p r e - d e t e r m i n e d  

manners  to  ach ieve   more  uniform  i l l u m i n a t i o n   over  the  p a n e l .  

These  and  o the r   o b j e c t s   and  advantages   of  the  i n v e n t i o n   w i l l  

become  a p p a r e n t   from  a  review  of  the  s p e c i f i c a t i o n   and  from  a  study  o f  

the  drawings  which  show  the  p r e f e r r e d   embodiment  of  the   i n v e n t i o n   by 

way  of  i l l u s t r a t i o n   o n l y .  

B r i e f   D e s c r i p t i o n  o f   the  Drawings  

FIG.  1  is  a  p e r s p e c t i v e   view  of  the  A p p l i c a n t ' s   s i n g l e  

l i g h t i n g   f i x t u r e   showing  i t   mounted  on  the  lower  c e n t r a l   p o r t i o n   of  a n  

outdoor   a d v e r t i s i n g   panel   having   a  h o r i z o n t a l   l e n g t h   a p p r o x i m a t e l y   t w o  

t imes  as  long  as  i t s   v e r t i c a l   h e i g h t ;  

FIG.  2  is  a  s ide   view,  taken  along  l i n e   2-2  of  FIG.  1  showing 

the  p o s i t i o n i n g   of  the  l i g h t i n g   f i x t u r e   shown  in  FIG.  1.  m o u n t e d  

somewhat  lower  than  the  bottom  edge  of  the  b i l l b o a r d   p a n e l ;  

FIG.  3  is  a  c ross   s e c t i o n a l   view,  taken  a l o n g   l i n e   3-3  o f  

FIG.  1,  through  the  lamp  hous ing   showing  the  p o s i t i o n i n g   o f  t h e   l amp 

socke t   in  r e l a t i o n   to  'the  r e f l e c t o r   and  a lso  showing  the  p o s i t i o n   o f  

the  r e f l e c t o r   mounted  in  the  hous ing   and  the  r e f r a c t o r   p o s i t i o n e d   o v e r  

the  r e f l e c t o r   to  t o t a l l y   enc lose   the  lamp  s t r u c t u r e ;  

FIG.  4  is  a  p a r t i a l   c ross   s e c t i o n a l   view,  taken  along  l ine   4 -  

4  of  FIG.  1  showing  a  lamp  p o s i t i o n e d   in  the  lamp  s o c k e t   and  f u r t h e r  

showing  the  r e l a t i o n s h i p   of  the  rays  from  the  lamp  and  how  they  a r e  

r e f l e c t e d   from  the  r e f l e c t o r   s u r f a c e .  

FIG.  5  i s   a  plan  view,  taken  along  5-5  of  FIG.  4  showing  t h e  

t o t a l   contour   of  the  r e f l e c t o r   su r f ace   and  in  p a r t i c u l a r   showing  t h e  

two  s ide  s u r f a c e s   of  the  r e f l e c t o r ;  

FIG.  6  is  a  plan  view  of  the  r e f l e c t o r   s i d e s   showing  them 

p o s i t i o n e d   in  f ron t   of  the  b i l l b o a r d  ,   showing  how  one  s ide  of  t h e  

r e f l e c t o r   is  used  to  c o n t r o l   the  l i g h t   rays  from  the  lamp  onto  t h e  

b i l l b o a r d   oppos i t e   e d g e s ;  

FIG.  7  is  an  end  view,  taken  along  l i n e s   7-7  of  FIG.  6 

showing  a l so   the  s ide  s u r f a c e s   of  the  A p p l i c a n t ' s   r e f l e c t o r   and  how 

they  are  u t i l i z e d   to  c o n t r o l   the  l i g h t   to  the  ou te r   edges  of  t h e  

b i l l b o a r d ;  



FIG.  8  is  a  s ide   view  of  a  b i l l b o a r d   of  the  type  having  a  

h o r i z o n t a l   l e n g t h   a p p r o x i m a t e l y   two  t imes  as  long  as  i t s   v e r t i c a l  

h e i g h t   and  showing  the  a r e a s   in  the  b i l l b o a r d   which  are  capable   o f  

be ing   l i g h t e d   by  p r i o r   a r t  d e v i c e s   and  showing  the  a r e a s   in  the  c o r n e r s  

of  the   b i l l b o a r d   which  the  A p p l i c a n t ' s   dev ice   is  a l so   capable   o f  

p r o v i d i n g   more  uni form  l i g h t i n g ;  

FIG.  9  is  a  p lan  view,  t aken   a long  9-9  of  FIG.  3  showing  a  

h a l f   view  the  A p p l i c a n t ' s   new  and  novel   r e f r a c t o r   removed  from  t h e  

h o u s i n g   f i x t u r e   and  showing  the  a r r a n g e m e n t   of  the  v a r i o u s   p r i s m  

e l e m e n t s   on  the  i n s i d e   of  the  r e f r a c t o r ;  

FIG.  10  is  a  s e c t i o n a l   view,  t aken   t h r o u g h   l i n e   10-10  o f  

FIG.  3,  showing  the  t h r e e   phase  l i g h t   c o n t r o l   of  the  A p p l i c a n t ' s  

i n v e n t i o n   for  c o n t r o l l i n g   the  s t r a y   l i g h t   by .  the   use  of  the  r e f r a c t o r  

as  w i l l   be  more  f u l l y   d e s c r i b e d   h e r e i n a f t e r ;  

FIG.  11  is  a  s i de   view,  t aken   a long   l i n e   11-11  of  FIG.  9  

showing  the  s ide   A p p l i c a n t ' s   new  and  novel   r e f r a c t o r ;  

FIG.  12  is  a  c h a r t ,   the  r i g h t - h a n d   s i de   showing  lumens  i n  

one  f o o t   square   zones  and  the  l e f t   s ide   showing  i s o - f o o t c a n d l e   l i n e s  

( l i n e s   of  equal   i l l u m i n a t i o n )   d e v e l o p e d   by  the  A p p l i c a n t s '   new  a n d  

nove l   f i x t u r e ;   a n d  

FIG.  13  in  a  c h a r t   showing  the  pe r fo rmance   of  a  p r i o r - a r t  

type   f i x t u r e   h e r e i n b e f o r e   d e s c r i b e d   us ing   the  same  da ta   p r e s e n t a t i o n  

f o r m a t .  

D e s c r i p t i o n   of  the  P r e f e r r e d   Embodiment  

R e f e r r i n g   now  to  the  d rawings   in  g e n e r a l   and  in  p a r t i c u l a r   t o  

F I G S .   l a n d   2  of  the  drawings   t h e r e   i s   shown  the  A p p l i c a n t ' s   new  a n d  

n o v e l   l i g h t i n g   f i x t u r e ,   shown  g e n e r a l l y   by  the  numeral   10,  as  i t   i s  

f a s t e n e d   to  a  outdoor   b i l l b o a r d   12  by  means  of  a  pipe  14  or  some  o t h e r  

f a s t e n i n g   dev ice .   The  l i g h t i n g   f i x t u r e   compr i se s   a  lamp  housing  16 

formed  as  shown  in  the  f i g u r e s   and  hav ing   a  r e f r a c t o r   18  in  p o s i t i o n   o n  

the  hous ing   16  in  such  a  manner  to  t o t a l l y   enc lose   the  lamp  20 

c o n t a i n e d   w i t h i n   the  hous ing   1 6 .  

The  l i g h t i n g   f i x t u r e   10  may  be  mounted  in  the  p o s i t i o n   shown 

in  FIG.  1  and  may  a l so   be  mounted  on  the  upper  p o r t i o n   of  the  b i l l b o a r d  

12  in  the  c e n t r a l   a rea   in  a  manner  s i m i l i a r   shown  in  the  mounting  shown 

in  FIG.  1.  The  a rea   to  be  l i g h t e d   by  the  lamg  20  would  inc lude   t h e  

e n t i r e   s u r f a c e   22  shown  in  FIG.  1  in  as  un i fo rm  a  manner  as  p o s s i b l e  



wi thou t   eye  d i s t u r b i n g   l i g h t i n g   c o n t r a s t s   in  the  v a r i o u s   a r eas   of  t h e  

pane l .   In  p o s i t i o n i n g   the  l i g h t i n g   f i x t u r e   10  i t   has  been  found  f r o m  

e x p e r i m e n t a t i o n   t h a t   i t   would  be  p r e f e r a b l y   p o s i t i o n e d   between  3½-4 '  

from  the  b i l l b o a r d   as  shown  by  the  arrow  24  and  a l so   would  b e  

p r e f e r a b l y   p o s i t i o n e d   a p p r o x i m a t e l y   1'  below  the  b i l l b o a r d   edge  26  a s  

shown  by  the  arrow  28.  When  p o s i t i o n e d   t h u s l y   i t   has  been  found  t h a t  

the  area  to  be  l i g h t e d   22  would  have  a  much  more  uniform  i l l u m i n a t i o n  

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

on  the  s u r f a c e   area  2 2 .  

R e f e r r i n g   now  to  FIG.  3  of  the  drawing  t h e r e   is  shown  i n  

d e t a i l ,   a  c ross   s e c t i o n a l   view,  t a k e n   along  3-3  of  the  FIG.  1,  showing  

the  i n t e r i o r   of  the  A p p l i c a n t ' s   l i g h t i n g   f i x t u r e   10.  As  b e f o r e  

ment ioned  a  lamp  20  is   p o s i t i o n e d   in  a  lamp  socke t   30  so  as  to  b e  

a p p r o x i m a t e l y   h o r i z o n t a l l y   p o s i t i o n e d   w i t h i n   the   lamp  hous ing   16.  F o r  

purposes   of  c l a r i t y ,   the   lamp  20  is  not  shown  in  FIG.  3  and  a l so   t h e  

means  for  l i g h t i n g   the  lamp  such  as  the  a s s o c i a t e d   w i r i n g   and  power  

n e c e s s a r y   for  the  high  i n t e n s i t y   d i s cha rge   type  lamp  is   not  shown.  

A  r e f l e c t o r   32  is  p o s i t i o n e d   on  one  s ide   of  the  lamp  and  i s  

des igned   to  r e f l e c t   the   l i g h t   r a d i a t i n g   from  the  lamp  h e r e i n a f t e r  

d e s c r i b e d .   The  r e f l e c t o r   32  has  a  f i r s t   g e n e r a l l y   l i n e a r   t r a n s l a t e d  

p a r a b o l i c   bottom  s u r f a c e   34  and  has  two  s ide   s u r f a c e s   36  and  38  w h i c h  

are  formed  p a r a b o l i c   in  one  d i r e c t i o n   through  a  h o r i z o n t a l   s e c t i o n   o f  

the  s ide  s u r f a c e .   The  g e n e r a l l y   l i n e a r   p a r a b o l i c   bottom  su r f ace   34  i s  

formed  in  the  c o n f i g u r a t i o n   shown  in  FIG.  3  and  a l so   comprises   t h e  

s u b s t a n t i a l l y   p a r a l l e l   end  s u r f a c e s   40  and  42  shown  in  FIG.  3  and  a l s o  

more  c l e a r l y   in  FIG.  5  of  the  d r a w i n g .  

As  has  been  b e f o r e   ment ioned ,   a  r e f r a c t o r   18  is  p o s i t i o n e d   on  
the  lamp  housing  16  to  t o t a l l y   enc lose   the  lamp  20  from  o u t s i d e   w e a t h e r  

e l emen t s .   The  r e f r a c t o r   18  comprises   a  combina t ion   of  prism  e l e m e n t s  

to  be  d e s c r i b e d   more  f u l l y   h e r e i n a f t e r   which  are  des igned   for  t h r e e  

phase  l i g h t   con t ro l   of  s t r a y   l i g h t .   The  r e f r a c t o r   18  is  des igned  t o  

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

the  lamp  20.  In  the  f o r m a t i o n   of  the  r e f r a c t o r   18  i t   is  p r e f e r a b l y  
made  so  t ha t   the  prism  e l emen t s   are   formed  on  the  i n s i d e   su r f ace   44  o f  

the  r e f r a c t o r   with  the  o u t s i d e   su r face   46  being  formed  r e l a t i v e l y  
smooth  in  order  to  a l low  the  r e f r a c t o r   18  to  be  s e l f   c l e a n i n g .   The 

r e f r a c t o r   18  is  p o s i t i o n e d   w i t h i n   the  lamp  hous ing   16  and  is  held  i n  



place   on  a  g a s k e t   48  by  means  of  a  p l u r a l i t y   of  b o l t s   50  th rough   a  

p l u r a l i t y   t a p p e d   h o l e s   formed  in  the  f l ange   52  of  the  hous ing   16.  The 

hous ing   16  a l s o   c o n t a i n s   a  s h i e l d   54  which  is   d e s i g n e d   to  p a r t i a l l y  

enc lose   the  r e f r a c t o r   18  and  to  s h i e l d   s t r a y   l i g h t   from  the  r e a r  

p o r t i o n   of  the  r e f r a c t o r   which  w i l l   not  be  ab le   to  be  r e d i r e c t e d   by  t h e  

r e f r a c t o r   p r i s m s .   The  r e f l e c t o r   32  is  f i x e d l y   he ld   i n s i d e   the  l a m p  

housing  16  by  means  of  a  screw  56  tapped  in  a  boss  58  on  the  i n s i d e  

a rea   60  of  the  lamp  h o u s i n g   1 6 .  

The  e n t i r e   r e f r a c t o r   18  along  wi th   the   s h i e l d   54  is  c a p a b l e  

of  being  p i v o t e d   upward ly   about   the  p ins   62  whenever   i t   is  d e s i r o u s   o f  

having  a c c e s s   to  the   i n s i d e   of  the  lamp  h o u s i n g .   By  removing  the   b o l t s  

50  i t   can  be  seen  t h a t   the  r e f r a c t o r   18  and  the  s h i e l d   54  may  b e  

p i v o t e d   upwardly   in  the   d i r e c t i o n   shown  by  the  arrow  64  to  p rov ide   t h e  

i n t e r i o r   a c c e s s   to  the   l i g h t i n g   f i x t u r e .  

R e f e r r i n g   now  to  FIG.  4  and  FIG.  5  of  the  drawings   t h e r e   i s  

shown  p o s i t i o n e d   i n s i d e   the  r e f l e c t o r   32  the  lamp  20  and  showing  how 

the  v a r i o u s   rays   of  the  lamp  are   c o n t r o l l e d   to  l i g h t   v a r i o u s   p o r t i o n s  

of  the  b i l l b o a r d   p a n e l .   I t   can  be  seen  in  FIG.  4  how  a  ray  66  would  b e  

r e f l e c t e d   off   the   end  s u r f a c e   40  in  the  d i r e c t i o n   shown  by  the  arrow  68 

to  l i g h t   the  bot tom  of  the  p o s t e r   pane l .   In  a  s i m i l i a r   manner  a  

forward  d i r e c t e d   l i g h t   ray  70  would  be  r e f l e c t e d   off   the  bottom  s u r f a c e  

34  to  be  d i r e c t e d   upwardly   in  the  d i r e c t i o n   of  the  arrow  72  to  l i g h t  

the  top  of  the  p o s t e r   p a n e l .  

I t   can  be  seen  in  FIG.  5  how  a  l i g h t   ray  71  and  73  would  b e  

d i r e c t e d   to  the  ex t reme   top  c o r n e r s   of  the  p o s t e r   panel   a n d   how  a  

c e n t r a l l y   p o s i t i o n e d   ray  76  would  be  d i r e c t e d   to  l i g h t   the   c e n t e r   l i n e  

a rea   of  the  p o s t e r   pane l   from  top  to  the  b o t t o m .  

R e f e r r i n g   now  to  FIGS.  6 ,  7   and  8  t h e r e   w i l l   be  shown  in  more  

d e t a i l   how  the  edges  of  the  p o s t e r   pane l   are  l i g h t e d   and  m o r e  

p a r t i c u l a r l y   how  the  t r i a n g u l a r l y   shaped  co rne r   a r e a s   of  the  panel   a r e  

l i g h t e d .   In  FIG.  8  t h e r e   is  shown  a  s ide   view  of  the  s u r f a c e   a rea   22 

to  be  l i g h t e d .   The  c ro s s   s e c t i o n   a rea   78  shown  in  FIG.  8  is  t h e  

approx ima te   a rea   which  is  l i g h t e d   by  the  bot tom  s u r f a c e   34  of  t h e  

A p p l i c a n t ' s   r e f l e c t o r   32  and  r e p r e s e n t s   the  a rea   t h a t   p r i o r   a r t   type  o f  

r e f l e c t o r   l i g h t s   were  capab le   of  l i g h t i n g .   The  t r i a n g u l a r   shaped  a r e a s  

80,  82,  84  and  86  r e p r e s e n t   the  a r eas   which  are  l i g h t e d   by  s i d e  

s u r f a c e s   36  and  38  of  the  A p p l i c a n t ' s   r e f l e c t o r   3 2 .  



R e f e r r i n g   now  more  s p e c i f i c a l l y   to  FIG.  6  and  7,  t h e r e   can  b e  

seen  how  the  r e f l e c t o r   s ide  s u r f a c e s   36  and  38  are  u t i l i z e d   t o  

accompl ish   the  l i g h t i n g   of  the  co rne r   a r e a s .   In  FIG.  6  t h e r e   can  b e  

seen  the  plan  view  showing  the  s ide  s u r f a c e s   36  and  38  and  how  they  a r e  

u t i l i z e d   to  d i r e c t   the  rays  92  and  94  in  the  d i r e c t i o n   shown  by  t h e  

arrows  96  and  98  to  the  l e f t   co rne r   edges  of  the  b i l l b o a r d   12.  For  

purposes  of  c l a r i t y   the  rays  d i r e c t e d   to  the  s ide  s u r f a c e   36  have  n o t  

been  shown  in  FIG.  6  and  i t   should   become  a p p a r e n t   t h a t   the  s i d e  

sur face   36  would  d i r e c t   l i g h t   rays  to  the  r i g h t   edges  of  the  b i l l b o a r d  

1 2 .  

I t   can  be  seen  in  FIG.  7,  which  is   an  end  view  of  t h e  

A p p l i c a n t ' s  l i g h t e d   b i l l b o a r d   showing  the  p o s i t i o n i n g   of  the  s i d e  

s u r f a c e s   36  and  38  how  the  ray  100  from  the  lamp  20  would  be  d i r e c t e d  

a g a i n s t   the  s i d e s   of  the  s ide   s u r f a c e   38  of  the   r e f l e c t o r   32  to  b e  

r e d i r e c t e d   in  t h e   d i r e c t i o n   shown  by  the  arrow  102.  In  a  s i m i l i a r  

manner  the  ray  104  would  be  r e d i r e c t e d   to  l i g h t   the  c e n t r a l   p o r t i o n s   o f  

the  edges  of  the   b i l l b o a r d   in  the  d i r e c t i o n   of  the  arrow  106.  The  r a y  
108  would  be  r e d i r e c t e d   by  the  s ide  s u r f a c e   38  in  the  d i r e c t i o n   by  t h e  

arrow  110  to  i l l u m i n a t e   the  upper  p o r t i o n   of  the  t r i a n g u l a r   edges  o f  

the  b i l l b o a r d .   In  a  s i m i l i a r   manner,  the  l e f t   s ide   s u r f a c e   36  would  b e  

used  to  r e d i r e c t   the   rays  from  the  lamp  20  to  l i g h t   the  r i g h t   s ide  o f  

the  b i l l b o a r d   1 2 .  

I t   has  a l s o   been  found  to  be  d e s i r a b l e   to  p rov ide   a  p l u r a l i t y  

of  bumps  110  and  112  in  r a d i a l   a r ea s   of  the  bottom  s u r f a c e   34  of  t h e  

r e f l e c t o r   32.  The  bumps  110  a n d  1 1 2   may  be  u t i l i z e d   to  e l i m i n a t e  

r a d i a l   s t r e a k s   114  and  116  which  are  shown  in  FIG.  7   of  the  drawing  by  

the  dashed  l i n e s .   The  bumps  110  and  112,  shown  in  FIG.  5  of  t h e  

drawing  would  be  formed  by  t r u n c a t e d   spheres   having   a  +10°  or  - 1 0 °  

slope  upwardly  and  would  be  formed  as  upward  p o s i t i o n e d   bumps  w h i c h  

provide  a  +20°  or  -20°  l i g h t   d i s p e r s i o n   on  each  s ide   of  the  r a d i a l  

s t r eak   area  114  and  116  to  the reby   e l i m i n a t e   the  r a d i a l   s t r e a k .  

In  d e s i g n i n g   the  r e f l e c t o r   32  i t   i s   de s igned   such  t h a t   a n y  
h o r i z o n t a l   p lane   p a s s i n g   through  the  end  s u r f a c e s   40  and  42  w i l l   y i e l d  

an  i n t e r s e c t i o n   a p p r o x i m a t i n g   a  p a r a b o l a   with  i t s   focus   a t   the  l i g h t  

center   (L.  C.)  and  i t s   ax is   p o i n t i n g   towards  the  edge  of  the  b i l l b o a r d  

sign  on  the  end  of  the  b i l l b o a r d   s ign  o p p o s i t e   the  r e f l e c t o r   end.  I n  

other  words,  a  c r o s s - o v e r   occurs   and  t h i s   is   i l l u s t r a t e d   in  FIG.  6  o f  



the   drawing  by  the  ang le   shown  by  the  arrow  118  which  would  b e  

a p p r o x i m a t e l y   66°  when  the  hous ing  is   p o s i t i o n e d   as  h e r e i n b e f o r e  

d e s c r i b e d .   The  v e r t i c a l   d i s t r i b u t i o n   of  the  l i g h t   a long  the  edges   120 

and  122  of  the  b i l l b o a r d   s ign  is  a c c o m p l i s h e d   t h rough   the  c u r v a t u r e   o f  

the  r e f l e c t o r   32  in  i t s   v e r t i c a l   p l a n e s .   The  top  edge  of  the  v e r t i c a l  

p l a n e s   d i r e c t s   the   l i g h t   to  the  bottom  c o r n e r s   of  the  s ign  and  t h e  

bot tom  edge  of  the   r e f l e c t o r   s e c t i o n s   d i r e c t s   the  l i g h t   to  the  top  e d g e  

124  of  the  b i l l b o a r d   s i g n .   Approximate ly   30%  of  the  v e r t i c a l   s e c t i o n  

i s   devo ted   to  l i g h t i n g   the   bottom  c o r n e r s   of  the   s i d e s   s i n c e   t h i s   a r e a  

is  the  h a r d e s t   to  l i g h t   due  to  l i g h t   hav ing   to  e x i t   g l a s s   a t   e x t r e m e l y  

high  ang les   of  i n c i d e n c e   and  due  to  p h y s i c a l   r e s t r i c t i o n s   o f t e n   n o t  

p e r m i t t i n g   the  l i g h t   to  get  t h e r e   from  a  m e c h a n i c a l   c o n s t r a i n t  

s t a n d p o i n t .   The  r ema inde r   of  the  s ide   pane l   a r e a s   r e p r e s e n t i n g   70%  o f  

s a i d   s ide   p a n e l s   a re   d e s i g n e d   to  evenly   l i g h t   the  e n t i r e   h e i g h t   of  t h e  

edge  of  the  s i g n .  

The  bot tom  boundary  of  the  r e f l e c t o r   s ide   s u r f a c e s   36  and  38 

is   de t e rmined   by  the  de s ign   of  the  bottom  s u r f a c e   34  and  end  s u r f a c e s  

40  and  42  of  the  bot tom  s u r f a c e   34.  The  top  boundary  is  c o n t o u r e d   t o  

p r e v e n t   i n t e r f e r e n c e   wi th   d i r e c t   and  r e f l e c t e d   l i g h t   which  i s   u t i l i z e d  

on  the  s ign  s u r f a c e   2 2 .  

R e f e r r i n g   now  to  FIGS.  9  and  10  of  the  drawing  t h e r e   w i l l   b e  

d e s c r i b e d   in  more  d e t a i l   the  novel  r e f r a c t o r   18  of  the  A p p l i c a n t ' s  

i n v e n t i o n .   The  r e f r a c t o r   18  is  des igned   wi th   a  combina t ion   of  p r i s m  

e l emen t s   which  a re   d e s i g n e d   for  t h r e e   phase  l i g h t   c o n t r o l   of  s t r a y  

l i g h t   to  r e d i r e c t   the  s t r a y   l i g h t   to  the  b i l l b o a r d   p a n e l .   The  

r e f r a c t o r   18  cou ld   be  c o n s i d e r e d   an  o p t i c a l   component  of  the  l u m i n a i r e  

whereby  i t s   use,   the  luminous  f l ux   from  the  l i g h t   source   and,  in  some 

cases   from  the  r e f l e c t o r ,   is  r e d i r e c t e d   in  v a r y i n g   amounts  to  a c h i e v e   a  

f i n a l   high  degree   of  u n i f o r m i t y   of  i l l u m i n a t i o n   on  the  p o s t e r   p a n e l .  

As  is   be fo re   m e n t i o n e d ,   the  o u t s i d e   s u r f a c e   46  of  the  r e f r a c t o r   18  h a s  

been  formed  r e l a t i v e l y   smooth  so  t h a t   i t   would  be  t o t a l l y   s e l f  

c l e a n i n g .   The  i n s i d e   s u r f a c e   44  of  the  r e f r a c t o r   18  is  then  devo ted   t o  

the  o p t i c a l   c o n t r o l   d e s i r e d .   S e c t i o n s   of  the  r e f r a c t o r   may  be  l e f t  

p l a i n   where  d i r e c t e d   l i g h t   is  not  d e s i r e d   or  r e q u i r e d .   R e f e r r i n g   t o  

FIG.  10  of  the  d r awing ,   t h e r e   is  shown  a  c ro s s   s e c t i o n a l   view  t a k e n  

a long  l i n e   10-10  of  FIG.  3  shewing  the  t h r ee   phase  l i g h t   c o n t r o l   by  t h e  

use  of  the  v a r i o u s   pr i sm  e lements   of  the  r e f r a c t o r   18.  In  d e s i g n i n g  



the  o v e r a l l   c o n f i g u r a t i o n   of  the  r e f r a c t o r   18,  the  e n t i r e   su r f ace   o f  

the  r e f r a c t o r   was  broken  i n to   squares   and  the  l i g h t   going  th rough   e a c h  

square   was  ana lyzed   and  if   needed  was  r e d i r e c t e d   by  order   of  t h e  

v a r i o u s   pr i sms  on  the  i n s i d e   s u r f a c e   of  the  r e f r a c t o r .   I t   should  b e  

n o t e d   t h a t   no t   on ly   the   c r o s s   s e c t i o n a l   s h a p e   of  the   p r i s m s  

is   i m p o r t a n t   but  the  d i r e c t i o n   or  the  path  of  the  pr isms  becomes 

i m p o r t a n t   in  the  o v e r a l l   l i g h t   c o n t r o l .   By  a n a l y z i n g   the  v a r i o u s  

s e c t i o n s   of  the  r e f r a c t o r   18,  i t   was  found  t h a t   l i g h t   was  " e lud ing"   t h e  

p o s t e r   panel   in  c e r t a i n   a r e a s ,   in  o ther   words,   i t   was  going  off  i n t o  

space  in  some  unuse fu l   d i r e c t i o n   o f t en   in  the  o p p o s i t e   d i r e c t i o n   f r o m  

the  p o s t e r   pane l .   Normally,   by  s t r a i g h t   r e f r a c t i o n   or  bending  o f  

l i g h t ,   i t   is  not  p o s s i b l e   to  r e d i r e c t   l i g h t   more  than   45°  to  50°.   With  

t h i s   s i t u a t i o n   in  mind,  the  A p p l i c a n t ' s   had  to  d i r e c t   l i g h t   t h a t   n e e d e d  

r e d i r e c t i n g   by  angles   of  100°  to  120°.  This  p roblem  was  so lved   by  t h e  

new  and  n o v e l   method  u t i l i z e d   in  t he   r e f r a c t o r   of  r e f r a c t i o n ,  

r e f l e c t i o n   and  then  r e f r a c t i o n   in  one  p r i s m a t i c   s t r u c t u r e   as  shown  i n  

FIG.  10  of  the  drawing.   Presuming  t h a t   the  d i r e c t   ray  of  l i g h t   e m i t t e d  

by  the  arc   of  the  lamp  20  is   a t   AO  from  n a d i r   t h a t   h i t s   the  s u r f a c e  

S1  approx i roa te ly   normal  (at  a  a p p r o x i m a t e l y   r i g h t   a n g l e s ) .   The 

s u r f a c e   S1  would  be  shown  by  the  numeral  126  and  the  s u r f a c e   S2 
would  be  shown  by  the  numeral  128  in  FIG.  10.  The  s u r f a c e  S 3   would  

be  shown  by  the  numeral  130  which  would  r e p r e s e n t   the  o u t s i d e   s u r f a c e  

46  of  the  r e f r a c t o r   18  as  shown  in  FIG.  3  of  the  drawing.   The  A1 

ray,   shown  by  132  e n t e r s   t r a n s p a r e n t   medium  (g l a s s )   w i thou t   a n y  

s i g n i f i c a n t   change  in  i t s   d i r e c t i o n .   Next,  t h i s   A1  ray  h i t s   s u r f a c e  

S2  of  the  pr ism.   T h i s  S 2   su r f ace   is  a p p r o x i m a t e l y   v e r t i c a l l y  

o r i e n t e d   and  the  ray  in  the  g l a s s   h i t s   the  s u r f a c e   S2  and  r e f l e c t s  

such  t h a t   the  angle  of  i n c i d e n c e   " i " ,   shown  by  the  arrow  134  in  r e s p e c t  

to  t he   no rmal   to  S2  ( l a b e l   N  S2)  is   e q u a l   to  the   a n g l e   o f  

r e f l e c t i o n   "r"  shown  by  the  arrow  136  as  an  ang le   in  the  g l a s s   G2.  At  

s u r f a c e s   S2  t o t a l   i n t e r n a l   r e f l e c t i o n   in  g l a s s   t a k e s   p l ace   b e c a u s e  

the  angle   of  i nc idence   (  and   angle   of  r e f l e c t i o n )   is  g r e a t e r   than  t h e  

c r i t i c a l   a n g l e .  

The  angle  in  the  g la s s   G2  r e p r e s e n t e d   by  the  numeral  138  t h e n  

s t r i k e s   the  top  s u r f a c e   of  the  r e f r a c t o r   S3  r e p r e s e n t e d   by  t h e  

numeral  130  and  is  t r a n s m i t t e d   out  and  r e f r a c t e d   in  the  p rocess   as  t h e  

ray  A2  s h a m   by  the  numeral  140.  The  ray  A2  is  of  such  an  a n g l e  



t h a t   is   s t r i k e s   the  p o s t e r   panel   in  a  l o c a t i o n   d e s i g n e d   to  improve  t h e  

u n i f o r m i t y   of  l i g h t   on  the  p o s t e r   panel  and  to   improve  u t i l i z a t i o n   o f  

l i g h t   on  the  s ign .   The  angle   A2  depends  upon  the  angle   a t   which  G2 

s t r i k e s   the  normal  to  the  s u r f a c e   S3  and  is   c a l c u l a b l e   by  S n e l l s   l a w  

g o v e r n i n g   r e f r a c t i o n   of  l i g h t   as  i t   e n t e r s   or  l e a v e s   the  media  w i t h  

v a r y i n g   i n d i c e s   of  r e f r a c t i o n .   Air  is  a p p r o x i m a t e l y   1.0  index  o f  

r e f r a c t i o n ,   and  g l a s s   is   a p p r o x i m a t e l y   1.5  index  of  r e f r a c t i o n .  

S n e l l ( s )   law  says  t h a t :  

n1  Sin°1  =n2 sin°2I 

The  n1  and  n2  are  the  index  of  r e f r a c t i o n   of  medium  1  and  medium  2  

r e s p e c t i v e l y .   I t   should   be  noted  t h a t   A1  does  not   have  to  b e  

p e r p e n d i c u l a r   to  the  su r ace   S1,  but  the  whole  pr i sm  s t r u c t u r e ,  

i n c l u d i n g   the  s u r f a c e   S1  and  s u r f a c e   S2  must  be  so  d e s i g n e d   so  t h a t  

the   e x i t i n g   ray  A2  goes  in  the  r i g h t   d i r e c t i o n .   The  c l o s e r   A1  i s  

p e r p e n d i c u l a r l y   with  S1,  the  h igher   the  e f f i c i e n c y   of  the  p r i s m a t i c  

s t r u c t u r e .  

L a t e r a l   c o n t r o l   of  the  be fore   d e s c r i b e d   l i g h t   c o n t r o l   i s  

a c c o m p l i s h e d   by  c a l c u l a t i n g   the  a p p r o p r i a t e   p r i sm   pa th   or  d i r e c t i o n   o f  

p r o p e r   l a t e r a l   p lacement   of  the  e x i s t i n g   A2  on  the  p o s t e r   p a n e l .  

P roper   v e r t i c a l   g lacement   of  the  l i g h t   on  the   p o s t e r   panel   i s  

a c c o m p l i s h e d   by  va ry ing   the  depths   of  the  p r i s m s   which,   in  e f f e c t ,  

means  v a r y i n g   the  ang le   between  the  prism  face   S1  and  the  prism  f a c e  

5 2 .  
I t   is  f e l t   t h a t   the  A p p l i c a n t ' s   new  and  novel   approach  t o  

r e d i r e c t i n g   the   "hard  to  r e d i r e c t   l i g h t "   by  the  p r i s m a t i c   s t r u c t u r e   on  

the   r e f r a c t o r   us ing   t h r e e   phase  l i g h t   c o n t r o l   r e p r e s e n t s   a  n o v e l  

app roach   to  a  d i f f i c u l t   p r o b l e m  a s   p r e s e n t e d   by  the  p o s t e r   panel   s i z e .  

R e f e r r i n g   new  to  FIG.  9  of  the  drawing  t h e r e   is  shown  a  p l a n  

view  o f  ½   of  the  A p p l i c a n t ' s   r e f r a c t o r   18.  The  p l u r a l i t y   of  p r i s m  

e l e m e n t s   w i l l   now  be  d e s c r i b e d   and  the  p r o c e s s   for  r e d i r e c t i n g   t h e  

s t r a y   l i g h t   r e s u l t i n g   in  the  v a r i o u s   s e c t i o n s   shown  in  the  FIG.  9 

d rawing   w i l l   be  seen.   The  s e c t i o n   A  prism  is   p o s i t i o n e d   a p p r o x i m a t e l y  

38½°  as  shown  by  the   a n g l e   142  and  t he   p r i s m   s i z e   would  b e  

a p p r o x i m a t e l y   2"  x  2"  as  shown  by  the  numera l s   144  and  146.  In  a  
s i m i l i a r   manner  the  pr ism  s e c t i o n   B  would  be  p o s i t i o n e d   at   an  angle   o f  

a p p r o x i m a t e l y   29°  as  shown  by  the  angle  148  in  the   d rawings .   The  p r i s m  



s e c t i o n   B  would  a l so   be  s i zed   a p p r o x i m a t e l y   2"  x  2"  as  shown  by  t h e  

numerals   144  and  1 5 0 .  

The  pr ism  s e c t i o n   C  would  be  angled   a p p r o x i m a t e l y   14°  a s  

shown  by  the   a n g l e   152  and  t h e   p r i s m   s e c t i o n   would   be  s i z e d  

a p p r o x i m a t e l y   2''  x  2"  as  shown  by  the  numerals   144  and  154.  P r i s m  

s e c t i o n   E  would  be  ang led   a p p r o x i m a t e l y   35 .5°as   shown  b y  t h e   angle   156 

and  would  a l so   be  s i z e d   a p p r o x i m a t e l y   2"  x  2"  as  shown by  the  n u m e r a l  

158  and  146.  The  pr ism  s e c t i o n   D  would  be  formed  p a r a l l e l   to  the  f r o n t  

and  rea r   edges  of  the  r e f r a c t o r   as  shown  in  FIG.  9 .  

The  pr ism  s e c t i o n   F  would  be  angled   a p p r o x i m a t e l y   16°  a s  

shown  by  the  angle   160  and  would  a l s o   be  s i zed   a p p r o x i m a t e l y   2"  x  2"  a s  

shown  by  the  numeral  158  and  1 5 0 .  

The  pr ism  s e c t i o n   G  and  H  would  be  p o s i t i o n e d   as  shown  in  t h e  

drawing  a p p r o x i m a t e l y   p a r a l l e l   to  the  ends  of  the  r e f r a c t o r   mold  a n d  

would  a l so   be  s i zed   a p p r o x i m a t e l y   2"  x  2"  as  shown  by  the  numera ls   1 5 8 ,  

154  and  1 6 2 .  

S e c t i o n   I  p r i sms  would  be  angled   a p p r o x i m a t e l y   1 5 °  a s   shown 

by  the  numeral   164  and  t h a t   pr ism  s e c t i o n   would  be  s i z e d   a p p r o x i m a t e l y  

2"  x  2"  as  shown  by  the  numeral  146  and  166.  The  s e c t i o n   K  group  o f  

pr isms  and  the  P  group  of  pr isms  are   p o s i t i o n e d   a p p r o x i m a t e l y   p a r a l l e l  

to  the  f r o n t   face  of  the  mold  as  shown.  The  s e c t i o n   K  would  be  s i z e d  

a p p r o x i m a t e l y   4"  x  7"  as  shown  by  the  numerals   167  and  169.  The 

s e c t i o n   P  would  be  s i z e d   a p p r o x i m a t e l y   2 "  x  3 . 7 5 "  a s  s h o w n   by  t h e  

numerals   166  and  171.  The  a rea   shown  by  the  numeral  170  may  r e m a i n  

p l a i n   and  u n p o l i s h e d   as  shown.  Sec t i on   L  pr isms  would  be  f o r m e d  

a p p r o x i m a t e l y   p a r a l l e l   to  the  f r o n t   and  r ea r   edges  of  the  r e f r a c t o r   a n d  

would  be  a p p r o x i m a t e l y   5"  long  by  8"  long  as  shown  b y  t h e   numera ls   176 

and  178.  In  a  s i m i l i a r   manner  the  s e c t i o n   M  group  of  p r i sms   would  b e  

formed  were  shown  in  FIG.  9  of  the  drawing  a p p r o x i m a t e l y   p a r a l l e l   t o  

the  s e c t i o n   L  pr isms  and  would  be  a p p r o x i m a t e l y   2½"  x  4"  in   s i z e   a s  

shown  by  the  numerals   180  and  182.  The  s e c t i o n   Q  pr i sms  would  be  

p o s i t i o n e d   as  shown  a d j a c e n t   to  the  prism  groups  M,  N  and  J .  

A  f r o n t   wal l   grouping  of  pr isms  s e c t i o n   N  would  be  formed  a s  

shown  in  the  FIG.  9  drawing  and  a  s ide   s e c t i o n   of  pr isms  J  would  a l s o  

be  formed  in  the  manner  shown.  The  remain ing   p o r t i o n   of  the  s ide   w a l l  

of  the  r e f r a c t o r   would  c o n s i s t   of  s e c t i o n   D  prisms  formed  as  d e s i g n a t e d  

on  the  drawing.   A  r a d i a l   corner   cut  se t   of  prisms  shown  by  the  n u m e r a l  



184  f i l l s   in  one  p a i r   of  c o r n e r s   and  the  r ema in ing   wall   s e c t i o n   shown 

by  the  numeral  186  would  be  s a n d b l a s t e d   to  a  heavy  t e x t u r e   as  i s   known 

in  the  a r t .   A  p r i sm  s e c t i o n   0  would  be  cut   p a r a l l e l   to  the  l i n e   175  a s  

shown  in  FIG.  9 .  

The  g roup ing   of  pr isms  s e c t i o n   A,  B,  C,  D,  E,  F,  G  and  B  a r e  

u t i l i z e d   for   the  s t r a y   l i g h t   c o n t r o l   and  are   d e s i g n e d   for  the  t h r e e  

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

r e f l e c t i o n   and  r e f r a c t i o n   as  r e l a t e d   to  FIG.  10  of  the  d rawings .   The  

o the r   ha l f   of  the   r e f r a c t o r   as  shown  in  FIG.  9  would  be  a  d u p l i c a t e   o f  

FIG.  9  as  shown.  

R e f e r r i n g   now  to  FIG.  11  of  the   d rawing ,   t h e r e   is  s h a m   a  

s ide   view,  t aken   a long   l i n e   11-11  of  FIG.  9,  showing  the  p l u r a l i t y   o f  

pr ism  e lements   p o s i t i o n e d   a long  the  s i d e s   of  the  r e f r a c t o r   18.  I t   c a n  

be  seen  in  FIG.  11  how  the  s e c t i o n   H  pr i sm  e l emen t s   run  i n to   the  s i d e  

s u r f a c e   a d j a c e n t   to  the  s e c t i o n   D  p r i sms   which  a l so   run  i n t o   the  u p p e r  
s u r f a c e   as  shown  in  FIG.  9.  Ad jacen t   to  s e c t i o n   D  pr i sms  would  be  a  

grouping   of  p r i sm  e l emen t s   s e c t i o n   J  shown  a l so   in  FIG.  9  which  i s  

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

pr ism.   In  the  s i m i l i a r   manner  s e c t i o n   K  shown  in  FIG.  9  is  a l s o   u s e d  

to  smooth  out  l i g h t   caused  by  i m p e r f e c t i o n s   in  r e f l e c t i o n   or  in  t h e  

t o o l e d   s u r f a c e   of  the  r e f r a c t o r .   S e c t i o n   L  shown  a l so   in  Fig.   9  i s  

u t i l i z e d   p r i m a r i l y   for  d i r e c t i n g   the  l i g h t   downwardly  on  the  f r o n t   o f  

the  b i l l b o a r d   p a n e l .   The  h e i g h t   of  the   s ide   pr i sms  D  and  J  would  b e  

a p p r o x i m a t e l y   3 .8"   as  shown  by  the  numeral   188.  R e f e r r i n g   now  to  FIG.  

12  and  FIG.  13  t h e r e   is  shown  an  a n a l y s i s   of  the  f o o t c a n d l e s   d e v e l o p e d  

by  the  A p p l i c a n t ' s   new  and  novel   l i g h t i n g   f i x t u r e   in  compar ison  to  t h e  

f o o t c a n d l e s   deve loped   by  a - p r i o r   a r t   type   f i x t u r e .   The  A p p l i c a n t ' s  

f i x t u r e   is  shown  in  FIG.  12  of  the  drawing  with  a  c o m p e t i t o r s   p r i o r  

a r t   f i x t u r e   shown  in  FIG.  13.  The  A p p l i c a n t ' s   t e s t   da ta   was  t aken   f r o m  

a  t e s t   numbered  34,618  having  the  t e s t e d   l u m i n a i r e   p l aced   41  out  and  1 '  

down  from  the  bot tom  of  the  b i l l b o a r d   s t r u c t u r e .   The  c o m p e t i t o r s '   d a t a  

was  taken  from  a  t e s t   numbered  32,489  wi th   the  c o m p e t i t o r s   l u m i n a i r e  

p l aced   41  out  from  the  s ign .   The  ave rage   foo t   cand les   for  t h e  

A p p l i c a n t ' s   l u m i n a i r e   as  shown  in  FIG.  12  was  28.5  in  comparison  to  t h e  

c o m p e t i t o r s   ave rage   f o o t   candle   of  22.  The  A p p l i c a n t ' s   maximum  f o o t  

candle   was  94.12  as  compared  to  the  maximum  foot   candle   of  102  for  t h e  

c o m p e t i t o r .  



A  minimum  f o o t c a n d l e   v a l u e   of  4 .37   was  t e s t e d   in   t h e  

A p p l i c a n t ' s   l u m i n a i r e   with  a  minimum  f o o t c a n d l e   va lue   of  0  in  t h e  

c o m p e t i t o r s ' .   The  maximum  to  minimum  f o o t c a n d l e   r a t i o   of  t h e  

A p p l i c a n t ' s   l u m i n a i r e   was  21.53  and  the  maximum  to  average   r a t i o   was  

3.35  with  the  average   to  minimum  r a t i o   being  6 .42.   In  d i s t i n c t i o n   t h e  

maximum  to  minimum  f o o t c a n d l e   of  the  c o m p e t i t o r s '   l u m i n a i r e   was  .1830 

with  a  maximum  to  average   r a t i o   of  5  and  average   to  minimum  r a t i o   o f  

405.  A  p e r f e c t   r a t i o   would  be  1  when  comparing  these   numbers.   From 
t h i s   i t   can  be  seen  t h a t   the  A p p l i c a n t ' s   l u m i n a i r e   with  i t s   new  a n d  

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

t h a t   the  s ign   p l aced   upon  the  b i l l b o a r d   s u r f a c e   would  appear   to  be  more  

uni formly   l i g h t e d   w i t h o u t   g r e a t   v a r i a t i o n s   in  luminance  which  i s   t h e  

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

From  the  f o r g o i n g   i t   can  be  seen  t h a t   t h e r e   has  been  p r o v i d e d  

by  the  A p p l i a n t ' s   new  and  novel   i n v e n t i o n   a  s i n g l e   l i g h t i n g   f i x t u r e  

which  is  c a p a b l e   of  more  evenly  l i g h t i n g   a  b i l l b o a r d   panel   of  t h e  t y p e  

having  a  h o r i z o n t a l   l e n g t h   a p p r o x i m a t e l y   two  t imes  as  long  as  i t s  

v e r t i c a l   l e n g t h .   The  A p p l i c a n t ' s   dev ice   u t i l i z e s   a  c o m b i n a t i o n   of  a  

high  i n t e n s i t y   d i s c h a r g e   lamp  p o s i t i o n e d   in  a  lamp  hous ing   wi th   a  new 

and  novel  r e f l e c t o r   and  r e f r a c t o r   p o s i t i o n e d   w i t h i n   the  hous ing   t o  

achieve   the  d e s i r e d   l i g h t i n g   in  the  v a r i o u s   a reas   of  the  b i l l b o a r d .   I t  

should  become  a p p a r e n t   from  a  review  of  the  a p p l i c a t i o n   and  a  s tudy   o f  

the  d rawings ,   t h a t   changes  made  be  made  in  the  a r rangement   of  the  p a r t s  

and  the  s t r u c t u r e   and  the  p a r t s   of  the  A p p l i c a n t ' s   f i x t u r e   w i t h o u t  

d e p a r t i n g   from  the  s p i r i t   scope  of  the  i n v e n t i o n   and  the  A p p l i c a n t ' s  

are  not  to  be  l i m i t e d   to  the  exac t   p r e f e r r e d   embodiment  shown  which  h a s  

been  given  by  way  of  i l l u s t r a t i o n   o n l y .  

Having  d e s c r i b e d   our  i n v e n t i o n ,   we  c l a i m :  



1.  A  l i g h t i n g   f i x t u r e   for  mount ing  in  f r o n t   of  a  l a r g e   p a n e l  

such  as  an  a d v e r t i s i n g   b i l l b o a r d   and  for  i l l u m i n a t i n g   the  pane l ,   t h e  

panel   be ing   of  the  type  having   a  h o r i z o n t a l   l e n g t h   a p p r o x i m a t e l y   two 

t imes   as  long  as  i t s   v e r t i c a l   l e n g t h ,   c o m p r i s i n g :  

(a.)  a  lamp  h o u s i n g ;  

(b.)  a  g e n e r a l l y   h o r i z o n t a l l y   p o s i t i o n e d   lamp  c o n t a i n e d  

w i t h i n   the  lamp  h o u s i n g ;  

(c.)  means,  a t t a c h e d   to  the  lamp,  for  l i g h t i n g   t h e  

l a m p ;  

(d.)  a  r e f l e c t o r   p o s i t i o n e d   on  one  s ide   of  the  lamp  a n d  

d e s i g n e d   to  r e f l e c t   the  l i g h t   r a d i a t i n g   from  the  lamp,  the  r e f l e c t o r  

hav ing   a  f i r s t   g e n e r a l l y   l i n e a r   t r a n s l a t e d   bottom  p a r a b o l i c   s u r f a c e   a n d  

f u r t h e r   having   two  s ide   s u r f a c e s   formed  p a r a b o l i c   in  one  d i r e c t i o n  

t h rough   a  h o r i z o n t a l   s e c t i o n   of  the  s ide   s u r f a c e ;   a n d  

(e.)  a  r e f r a c t o r ,   p o s i t i o n e d   on  the  lamp  hous ing ,   t o  

t o t a l l y   e n c l o s e   the  lamp  from  o u t s i d e   weather   e l e m e n t s ,   the   r e f r a c t o r  

c o m p r i s i n g   in  p a r t   a  c o m b i n a t i o n   of  p r i sm  e lements   d e s i g n e d   for  t h r e e -  

phase  l i g h t   c o n t r o l   of  s t r a y   l i g h t   and  des igned   to  r e f r a c t ,   to  r e f l e c t  

and  f i n a l l y   to  r e f r a c t   the  s t r a y   l i g h t   r a d i a t i n g   from  the  l a m p .  

2.  The  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  1,  f u r t h e r  

c o m p r i s i n g   the  Iamp  hous ing   be ing   a p p r o x i m a t e l y   h o r i z o n t a l l y   p o s i t i o n e d  

at   the  c e n t r a l   p o r t i o n   of  the  b i l l b o a r d   away  from  the  b i l l b o a r d  

s u r f a c e .  

3.  The  l i g h t i n g   f i x t u r e   as  de f i ned   in  Claim  1,  f u r t h e r  

c o m p r i s i n g   the  lamp  hous ing   be ing   a p p r o x i m a t e l y   h o r i z o n t a l l y   p o s i t i o n e d  

at   the  c e n t r a l   p o r t i o n  = o f   the  b i l l b o a r d   away  from  the  b i l l b o a r d  

s u r f a c e .  

4.  A  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  1,  f u r t h e r  

c o m p r i s i n g   a  p l u r a l i t y   of  s p h e r i c a l   p r o t r u s i o n s   being  formed  in  t h e  

i n t e r i o r   of  the  bottom  r e f l e c t o r   s u r f a c e   to  e l i m i n a t e   r a d i a l   s t r e a k s   on 

the  b i l l b o a r d   s u r f a c e .  

5.  The  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  1,-  f u r t h e r  

c o m p r i s i n g   the  area  l i g h t e d   by  the  f i r s t   bottom  p a r a b o l i c   s u r f a c e   o f  

the  r e f l e c t o r   being  in  the  c e n t r a l   p o r t i o n   of  the  b i l l b o a r d   and  f u r t h e r  

compr i s ing   the  a rea   l i g h t e d   by  the  two  s ide  s u r f a c e s   of  the  r e f l e c t o r  

be ing   in  the  g e n e r a l l y   t r i a n g u l a r   shaped  co rne r s   of  the  b i l l b o a r d .  



6.  The  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  5,  f u r t h e r  

compr i s ing   a  p l u r a l i t y   of  bumps  being  formed  on  the  i n t e r i o r   of  t h e  

r e f l e c t o r   to  e l i m i n a t e   r a d i a l   s t r e a k s   in  the  b i l l b o a r d   between  t h e  

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

corner   p o r t i o n s   of  the  b i l l b o a r d .  

7.  The  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  6,  f u r t h e r  

compr i s ing   a  p l u r a l i t y   of  s p h e r i c a l   p r o t r u s i o n s   formed  in  the  r e f l e c t o r  

s u r f a c e   be ing   formed  as  t r u n c a t e d   sphe re s   having  a  +10°  or  -10°  s l o p e  

g iv ing   a  +20°  or  -20°  l i g h t   d e s p e r s i o n   on  each  s ide  of  the  l i n e   b e t w e e n  

the  c e n t r a l   l i g h t e d   p o r t i o n   of  the  b i l l b o a r d   and  the  two  g e n e r a l l y  

t r i a n g u l a r   shaped  co rne r   p o r t i o n s   of  the  b i l l b o a r d .  

8.  A  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  1,  f u r t h e r  

compr i s ing   the  combina t ion   of  pr ism  e lements   on  the  r e f r a c t o r   b e i n g  

p o s i t i o n e d   a t   the  r ea r   c e n t r a l   p o r t i o n   and  along  each  s ide   of   t h e  

r e f r a c t o r   s u r f a c e .  

9.  A  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  1,  f u r t h e r  

compr i s ing   the  o u t s i d e   s u r f a c e   of  the  r e f r a c t o r   be ing   formed  as  a  

g e n e r a l l y   smooth  s u r f a c e   for  s e l f - c l e a n i n g   p u r p o s e s .  
10.  The  l i g h t i n g   f i x t u r e   as  de f ined   in  Claim  1,  f u r t h e r  

compr i s ing   the  lamp  hous ing   being  p o s i t i o n e d   a p p r o x i m a t e l y   t h r e e   t o  

four  f e e t   away  from  the  b i l l b o a r d   s u r f a c e   and  f u r t h e r   be ing   p o s i t i o n e d  

a p p r o x i m a t e l y   one  foo t   away  from  an  e l o n g a t e d   edge  of  the  b i l l b o a r d  

s u r f a c e .  



1.  A  l i g h t i n g   f i x t u r e   for   m o u n t i n g   in   f r o n t   of  a  l a r g e   p a n e l  

such  as  an  a d v e r t i s i n g   b i l l b o a r d   and  fo r   i l l u m i n a t i n g  t h e   p a n e l ,   t h e  

pane l   be ing   of  the   type   h a v i n g   a  h o r i z o n t a l   l e n g t h   a p p r o x i m a t e l y   t w o  

t imes   as  l ong   as  i t s   v e r t i c a l   l e n g t h ,   c o m p r i s i n g :  

(a .)   a  lamp  h o u s i n g ;  

(b.)  a  g e n e r a l l y   h o r i z o n t a l l y   p o s i t i o n e d   lamp  c o n t a i n e d  

w i t h i n   the   lamp  h o u s i n g ;  

(c . )   means,   a t t a c h e d   to   t he   lamp,   for   l i g h t i n g   t h e  

l a m p ;  

(d.)  a  r e f l e c t o r   p o s i t i o n e d   on  one  s i d e   of  the   lamp  a n d  

d e s i g n e d   to  r e f l e c t   the   l i g h t   r a d i a t i n g   f rom  the   lamp,  the  r e f l e c t o r  

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

f u r t h e r   h a v i n g   two  s i de   s u r f a c e s   formed  p a r a b o l i c   in   one  d i r e c t i o n  

th rough   a  h o r i z o n t a l   s e c t i o n   of  the   s i de   s u r f a c e ;   a n d  

(e.)   a  r e f r a c t o r ,   p o s i t i o n e d   on  t he   lamp  h o u s i n g ,   t o  

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

c o m p r i s i n g   in   p a r t   a  c o m b i n a t i o n   of  p r i s m   e l e m e n t s   d e s i g n e d   fo r   t h r e e -  

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

and  f i n a l l y   to  r e f r a c t   the   s t r a y   l i g h t   r a d i a t i n g   f rom  the  l a m p .  

2 .   The  l i g h t i n g   f i x t u r e   as  d e f i n e d   in   Claim  1,  f u r t h e r  

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

at   the  c e n t r a l   p o r t i o n   of  the   b i l l b o a r d   away  from  the  b i l l b o a r d  

s u r f a c e .  

3.  A  l i g h t i n g   f i x t u r e   a s   d e f i n e d   in   Claim  1,  f u r t h e r  

c o m p r i s i n g   a  p l u r a l i t y   of  s p h e r i c a l   p r c t r u s i o n s   be ing   formed  in   t h e  

i n t e r i o r   of  the  bo t tom  r e f l e c t o r   s u r f a c e   to   e l i m i n a t e   r a d i a l   s t r e a k s   on  

the  b i l l b o a r d   s u r f a c e .  

4.  The  l i g h t i n g   f i x t u r e   as  d e f i n e d   in  Claim  1,  f u r t h e r  

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

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

compr i s i ng   the  a r e a  l i g h t e d   by  the  two  s i d e   s u r f a c e s   of  the   r e f l e c t o r  

being  in  the   g e n e r a l l y   t r i a n g u l a r   shaped   c o r n e r s   of  the  b i l l b o a r d .  



5  The  l i g h t i n g   f i x t u r e   as  d e f i n e d   in  C l a i m  4 ,   f u r t h e r  

compr i s ing   a  p l u r a l i t y   of  bumps  being  formed  on  the  i n t e r i o r   of  t h e  

r e f l e c t o r   to  e l i m i n a t e   r a d i a l   s t r e a k s   in  the  b i l l b o a r d   between  t h e  

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

corner   p o r t i o n s   of  the  b i l l b o a r d .  

6.  The  l i g h t i n g   f i x t u r e   as  d e f i n e d   in  Claim  5,  f u r t h e r  

compr i s ing   a  p l u r a l i t y   of  s p h e r i c a l   p r o t r u s i o n s   formed  in  the  r e f l e c t o r  

s u r f a c e   being  formed  as  t r u n c a t e d   s p h e r e s   hav ing   a  +10°  or  -100  s l o p e  

g iv ing   a  +20°  or  -20°  l i g h t   d e s p e r s i o n   on  each  s ide   of  the  l i n e   b e t w e e n  

the  c e n t r a l   l i g h t e d   p o r t i o n   of  the  b i l l b o a r d   and  the  two  g e n e r a l l y  

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

7.  A  l i g h t i n g   f i x t u r e   as  d e f i n e d   in  Claim  1,  f u r t h e r  

compr i s ing   the  c o m b i n a t i o n   of  pr ism  e l e m e n t s   on  the  r e f r a c t o r   b e i n g  

p o s i t i o n e d   at   the  r e a r   c e n t r a l   p o r t i o n   and  a long  each  s ide   of  t h e  

r e f r a c t o r   s u r f a c e .  
8.  A  l i g h t i n g   f i x t u r e   as  d e f i n e d   in  Claim  1,  f u r t h e r  

compr i s ing   the  o u t s i d e   s u r f a c e   of  the  r e f r a c t o r   be ing   formed  as  a  

g e n e r a l l y   smooth  s u r f a c e   for   s e l f - c l e a n i n g   p u r p o s e s .  
9.  The  l i g h t i n g   f i x t u r e   as  d e f i n e d   in  Claim  1,  f u r t h e r  

compr i s ing   the  lamp  hous ing   be ing   p o s i t i o n e d   a p p r o x i m a t e l y   t h r e e   t o  

four   f e e t   away  from  the  b i l l b o a r d   s u r f a c e   and  f u r t h e r   being  p o s i t i o n e d  

a p p r o x i m a t e l y   one  f o o t   away  from  an  e l o n g a t e d   edge  of  the  b i l l b o a r d  

s u r f a c e .  
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