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©  Light-transmitting  material  for  illuminated  indicator. 
©  A  light-transmitting  material  which  is  used  as  an  outer 
surface  member  of  a  device  having  a  light  source  therein  and 
which  is  illuminated  with  light  from  the  light  source  when 
turned  on  comprises  a  light-transmitting  layer  which  trans- 
mits  light  and  which  is  lightly  tinted,  and  a  light-shielding 
layer  provided  on  or  adjacent  the  reverse  surface  of  the  light- 
transmitting  layer.  The  light-shielding  layer  is  composed  of  a 
light-shielding  portion  which  transmits  substantially  no  light 
and  a  light-transmitting  portion  which  is  defined  by  minute 
apertures,  slits  or  the  like  provided  at  a  predetermined  den- 
sity.  Accordingly,  when  the  light  source  is  not  turned  on,  the 
exterior  of  the  light-transmitting  material  appears  to  be  a 
composite  color  which  is  composed  of  the  color  of  the  light- 
shielding  portion  and  the  color  of  the  light-transmitting  layer. 
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LIGHT-TRANSMITTING  MATERIAL  FOR 

ILLUMINATED  INDICATOR 
The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  l i g h t - t r a n s m i t t i n g  

m a t e r i a l   w h i c h   may  be  e m p l o y e d   as  a  c o v e r   f o r   a  w i n k e r   l a m p ,  
5  b r a k e   l amp  or  t h e   l i k e   to   be  m o u n t e d   on  an  a u t o m o b i l e ,   or  a s  

an  o u t e r   s u r f a c e   member   of  t h e   i n d i c a t i n g   s e c t i o n s   of  i l l u -  
m i n a t e d   i n d i c a t o r s   or  d e c o r a t i v e   means   e m p l o y i n g   l i g h t   w h i c h  
a r e   p r o v i d e d   on  h o u s e h o l d   a p p l i a n c e s ,   d a t a   c o m m u n i c a t i o n  
e q u i p m e n t   or  t h e   l i k e .  

1-0  A  w i n k e r   l a m p ,   b r a k e   l amp  or  t h e   l i k e   of  an  a u t o -  
m o b i l e   g e n e r a l l y   h a s   a  w h i t e - l i g h t   e m i t t i n g   l amp  p r o v i d e d  
t h e r e i n   and  a  l i g h t - t r a n s m i t t i n g   c o v e r   c o l o r e d   o r a n g e   o r  
r e d ,   and  i s   a r r a n g e d   s u c h   t h a t ,   when  t h e   l amp  is   t u r n e d   o n ,  
l i g h t   e m i t t e d   t h e r e f r o m   p a s s e s   t h r o u g h   t h e   c o l o r e d   l i g h t -  

L5  t r a n s m i t t i n g   c o v e r   and  l i g h t   h a v i n g   t h e   c o l o r   of  t h e   c o v e r  
i s   t h e r e b y   e m i t t e d   to   t r a n s m i t   p r e d e t e r m i n e d   i n f o r m a t i o n   t o  
t h e   s u r r o u n d i n g s .  

From  t h e   v i e w p o i n t   of  a l l o w i n g   t h e   e x t e r i o r   of  a n  
a u t o m o b i l e   to   h a v e   an  a t t r a c t i v e   d e s i g n ,   i t   is   d e s i r a b l e   f o r  

10  t h e s e   l a m p s   to   be  s u c h   t h a t ,   when  t h e   l i g h t   s o u r c e   i s   in  t h e  
OFF  s t a t e ,   t h e   c o l o r   of  t h e   e x t e r n a l   s u r f a c e   of  t h e   l amp  i s  
t h e   same  as  t h e   c o l o r   of  t h e   body   or  e x t e r i o r   t r i m   p a r t   o f  
t h e   a u t o m o b i l e   in  t h e   v i c i n i t y   of  t h e   lamp  c o n c e r n e d   a n d ,  
h e n c e ,   i s   d i f f e r e n t   f r o m   t h e   a b o v e - d e s c r i b e d   i n f o r m a t i o n  

!5  t r a n s m i t t i n g   c o l o r ,   s u c h   as  r ed   or  o r a n g e ,   and  t h a t   l i g h t  
h a v i n g   a  d e s i r e d   i n f o r m a t i o n   t r a n s m i t t i n g   c o l o r   is   e m i t t e d  
o n l y   when  t h e   l i g h t   s o u r c e   i s   t u r n e d   ON.  As  y e t ,   h o w e v e r ,  
t h e r e   has  b e e n   no  e x a m p l e   of  t h e   p r a c t i c a l   a p p l i c a t i o n   o f  
s u c h   a  t e c h n i q u e .   T h e r e   is  a  s i m i l a r   demand   w i t h   r e s p e c t   t o  

10  t h e   l a m p s   u s e d   in  a  v a r i e t y   of  i l l u m i n a t e d   i n d i c a t o r s   a n d  
d e c o r a t i v e   means   p r o v i d e d   i n ,   f o r   e x a m p l e ,   t h e   c o n s o l e   b o x  
w h i c h   is   d i s p o s e d   a t   t h e   d r i v e r ' s   s e a t   of  an  a u t o m o b i l e .  

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

15  t r a n s m i t t i n g   m a t e r i a l   w h i c h   may  e f f e c t i v e l y   be  e m p l o y e d   f o r  
t h e   c o v e r s   of  t h e   a b o v e - d e s c r i b e d   l a m p s   or  t h o s e   of  o t h e r  
i l l u m i n a t e d   i n d i c a t o r s ,   and  w h i c h   m e e t s   s u c h   r e q u i r e m e n t s   a s  
t h o s e   d e s c r i b e d   a b o v e .  
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To  t h i s   e n d ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  l i g h t -  

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

w h i c h   t r a n s m i t s   l i g h t   and  has   a  l i g h t   c o l o r ,   and  a  l i g h t -  

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

5  l i g h t - t r a n s m i t t i n g   l a y e r .   The  l i g h t - s h i e l d i n g   l a y e r   i s  

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

s t a n t i a l l y   no  l i g h t   and  a  l i g h t - t r a n s m i t t i n g   p o r t i o n   w h i c h  

i s   d e f i n e d   by  m i n u t e   s l i t s ,   a  mesh  w i t h   m i n u t e   a p e r t u r e s ,   o r  

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

10  d e n s i t y .   The  l i g h t - s h i e l d i n g   p o r t i o n   can   be  g i v e n   a  d e e p  

c o l o r   u s i n g   a  m e t a l   c o a t i n g   or  an  o r g a n i c   c o a t i n g .  

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

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

15  n a t e d   i n d i c a t o r ,   when  t h e   i n d i c a t o r   i s   in  t h e   OFF  s t a t e ,  

i t s   e x t e r i o r   a p p e a r s   as  a  c o m p o s i t e   c o l o r   w h i c h   i s   c o m p o s e d  

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

c o l o r   of  t h e   l i g h t - s h i e l d i n g   l a y e r .   I f ,   f o r   e x a m p l e ,   t h e  

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

20  s h i e l d i n g   p o r t i o n   of  t h e   l i g h t - s h i e l d i n g   l a y e r   i s   b l u e ,  

when  t h e   i n d e c a t o r   i s   in  t h e   OFF  s t a t e ,   t h e   e x t e r i o r   a s s u m e s  

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

t r a n s m i t t i n g   l a y e r   i s   l i g h t   b l u e   as  in  t h e   c a s e   of  t h e   a b o v e  

and  t h e   l i g h t - s h i e l d i n g   p o r t i o n   i s   r e d ,   t h e   e x t e r i o r   of  t h e  

25  i n d i c a t o r   when  in  t h e   OFF  s t a t e   a p p e a r s   to   be  r e d d i s h   p u r p l e .  

I f   t h e   c o l o r   of  t h e   l i g h t   w h i c h   i s   e m i t t e d   f r o m   t h e  

i n s i d e   of  t h e   i n d i c a t o r   when  t u r n e d   on  ( i . e . ,   t h e   c o l o r   o f  

l i g h t   f r o m   t h e   l i g h t   s o u r c e ,   or  t h e   c o l o r   of  l i g h t   f r o m   t h e  

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

30  f i l t e r )   i s   made  d i f f e r e n t   f r o m   t h e   a b o v e - d e s c r i b e d  

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

t r a n s m i t t i n g   p o r t i o n   of  t h e   l i g h t - s h i e l d i n g   l a y e r   and  t h e  

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

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

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

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

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

p o r t i o n   i s   i l l u m i n a t e d   w i t h   l i g h t   h a v i n g   a  c o l o r   w h i c h   i s  
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d i f f e r e n t   f rom  t h e   c o l o r   of  t h e   e x t e r i o r   of  t h e   i n d i c a t o r  
when  in  t h e   OFF  s t a t e .   A c c o r d i n g l y ,   t h e   e x t e r i o r   of  t h e  
i n d i c a t o r   when  in  t h e   ON  s t a t e   a s s u m e s   a  c o l o r   w h i c h   i s  
d i f f e r e n t   f rom  t h a t   of  t h e   i n d i c a t o r   when  in  t h e   OFF  s t a t e .  

5  T h u s ,   a p p r o p r i a t e   s e l e c t i o n   of  t h e   a b o v e - d e s c r i b e d  
c o m p o s i t e   c o l o r   and  t h e   c o l o r   of  l i g h t   e m i t t e d   f rom  t h e  
l i g h t   s o u r c e   e n a b l e s   t h e   c o l o r   of  t h e   e x t e r i o r   of  t h e  
i n d i c a t o r   when  in  t h e   ON  s t a t e   to   be  c o m p l e t e l y   d i f f e r e n t  
f r o m   t h a t   of  t h e   i n d i c a t o r   when   in  t h e   OFF  s t a t e ,   t h e r e b y  

LO  a l l o w i n g   t h e   a b o v e - d e s c r i b e d   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   be  a c c o m p l i s h e d .  

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

L5  in  t h e   n o r m a l   OFF  s t a t e   can   be  s e l e c t e d   a l m o s t   r e g a r d l e s s   o f  
t h e   c o l o r   of  t h e   e x t e r i o r   of  t h e   i n d i c a t o r   when  in  t h e   ON 
s t a t e   ( f o r   t r a n s m i t t i n g   p r e d e t e r m i n e d   i n f o r m a t i o n   to   t h e  
o b s e r v e r )   .  A c c o r d i n g l y ,   t h e   i n d i c a t o r   c o n c e r n e d   a n d  
s u r r o u n d i n g   p o r t i o n s   can  g e n e r a l l y   be  d e s i g n e d   f r e e   f r o m  

>0  c o n s t r a i n t s .   F u r t h e r ,   a  c h a n g e   in  c o l o r   of  t h e   e x t e r i o r   a s  
a  r e s u l t   of  s w i t c h i n g   t h e   i n d i c a t o r   f rom  t h e   OFF  s t a t e   t o  
t h e   ON  s t a t e   g i v e s   a  v e r y   s t r o n g   i m p r e s s i o n   to   t h e   o b s e r v e r  
and  t h e r e f o r e   a t t r a c t s   h i s   a t t e n t i o n   to   t h e   i n d i c a t o r .  
A c c o r d i n g l y ,   t h e   i n d i c a t o r   i s   c a p a b l e   of  e x h i b i t i n g   a  

!5  s u p e r i o r   i n f o r m a t i o n   t r a n s m i t t i n g   f u n c t i o n .   In  p a r t i c u l a r ,  
i f   t h e   l i g h t - t r a n s m i t t i n g   p o r t i o n   of  t h e   l i g h t   - s h i e l d i n g  
l a y e r   is   f o r m e d   in  t h e   s h a p e   of  a  d e s i r e d   c h a r a c t e r ,   p a t t e r n  
or  t h e   l i k e ,   when  t h e   i n d i c a t o r   is   t u r n e d   on,   a  p a t t e r n   of  a  
c o l o r   w h i c h   i s   c o m p l e t e l y   d i f f e r e n t   f r o m   t h e   c o l o r   of  t h e  

10  e x t e r i o r   s u d d e n l y   a p p e a r s ,   w h i c h   e f f e c t i v e l y   a t t r a c t s   t h e  
o b s e r v e r ' s   a t t e n t i o n .   In  a d d i t i o n ,   t h e   d i f f e r e n c e   b e t w e e n  
t h e   c o l o r   of  t h e   i l l u m i n a t e d   c h a r a c t e r ,   p a t t e r n   or  t h e   l i k e  
when  t h e   i n d i c a t o r   is   in  t h e   ON  s t a t e   and  t h e   c o m p o s i t e  
c o l o r   of  t h e   b a c k g r o u n d   t h e r e o f   r e p r e s e n t s   an  e x c e l l e n t  

15  v i s u a l   d e s i g n   f e a t u r e   by  i t s   u s e   of  a  s h a r p   c o n t r a s t   a n d  
a d v a n t a g e o u s   e f f e c t s .   S i n c e   t h e   l i g h t - t r a n s m i t t i n g   m a t e r i a l  
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   has   t h e   l i g h t - s h i e l d i n g  
l a y e r   h a v i n g   t h e   a b o v e - d e s c r i b e d   s t r u c t u r e ,   t h e   i n t e r i o r   o f  
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an  i l l u m i n a t e d   i n d i c a t o r   e m p l o y i n g   such   a  l i g h t   - t r a n s m i t   t i n g  

m a t e r i a l   can   be  made  c o m p l e t e l y   i n v i s i b l e   f r o m   t h e   o u t s i d e  

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

The  a b o v e   and  o t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s  

5  of   t h e   p r e s e n t   i n v e n t i o n   w i l l   b e c o m e   c l e a r   f r o m   t h e   f o l l o w -  

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

in  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s .  

F i g .   1  i s   a  s e c t i o n a l   v i e w   of  an  i l l u m i n a t e d  

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

LO  t o   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  f r o n t   v i e w   of  a  l i g h t - t r a n s m i t t i n g   m a t e -  

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

F i g .   3  i s   a  s e c t i o n a l   s i d e   v i ew  of  t h e   l i g h t -  

t r a n s m i t t i n g   m a t e r i a l   shown  in  F i g .   2 ;  

L5  ?  F i g s .   4  and  5  a r e   f r o n t   and  s e c t i o n a l   s i d e   v i e w s ,  

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

a n o t h e r   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g s .   6 ( a ) ,   6 ( b ) ,   F i g s .   7 ( a )   and  7 ( b )   and  F i g s .   8 ( a )  

and  8 ( b )   a r e   p e r s p e c t i v e   v i e w s   r e s p e c t i v e l y   s h o w i n g   d i f f e r -  

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

t i o n ,   in  w h i c h   F i g s .   6 ( a ) ,   7 ( a )   and  8 ( a )   show  t h e   i l l u m i -  

n a t e d   i n d i c a t o r s   in  t h e   OFF  s t a t e ,   and  F i g s .   6 ( b ) ,   7 ( b )   a n d  

8 ( b )   show  t h e   i l l u m i n a t e d   i n d i c a t o r s   in  t h e   ON  s t a t e ;  

F i g .   9  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   s c h e m a t i c a l l y  

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

o r d i n a r y   s t r u c t u r e ;  

F i g s .   10 ,   12 ,   13  and  14  a r e   c h r o m a t i c i t y   g r a p h s  

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

F i g .   11  is   a  c h r o m a t i c i t y   g r a p h   h a v i n g   hue  n a m e s  

30  a d d e d   t h e r e t o .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   h e r e i n u n d e r  

in   d e t a i l   by  way  of  e m b o d i m e n t s   and  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 .  

F i g .   1  shows   a  b a s i c   a r r a n g e m e n t   of  an  i l l u m i n a t e d  

35  i n d i c a t o r   12  s u c h   as  a  w i n k e r   l a m p ,   a  b r a k e   l amp  or  a n  

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

i n d i c a t o r   12  e m p l o y i n g   as  i t s   o u t e r   s u r f a c e   member   or  c o v e r  

a  l i g h t - t r a n s m i t t i n g   m a t e r i a l   10  a c c o r d i n g   t o   a  f i r s t  
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e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .  

The  i n d i c a t o r   12  has   a  c a s i n g   14 ,   a  lamp  16  as  a  
l i g h t   s o u r c e   and  a  c o l o r   f i l t e r   18  w h i c h   i s   d i s p o s e d   on  t h e  
i n n e r   s i d e   of  t h e   l i g h t - t r a n s m i t t i n g   m a t e r i a l   ( s u r f a c e  

5  member )   10.   In  t h e   c a s e   w h e r e   t h e   i l l u m i n a t e d   i n d i c a t o r   1 2  

i s , .   f o r   e x a m p l e ,   a  w i n k e r   l a m p ,   t he   f i l t e r   18  i s   d e f i n e d   b y  
an  o r a n g e   f i l t e r   w h i c h   t r a n s m i t s   o n l y   o r a n g e   l i g h t .  

F i g s .   2  and  3  show  t h e   l i g h t - t r a n s m i t t i n g   m a t e r i a l   1 0  
in  d e t a i l .   The  l i g h t - t r a n s m i t t i n g   m a t e r i a l   10  c o n s i s t s   o f  

10  an  o u t e r   l i g h t - t r a n s m i t t i n g   l a y e r   22  w h i c h   is   o n l y   s l i g h t l y  
t i n t e d   w i t h   s u c h   l i g h t   c o l o r s   as  b l u e ,   red   or  w h i t e   and  a n  
i n n e r   l i g h t - s h i e l d i n g   l a y e r   24  w h i c h   is   f o r m e d   on  t h e  

r e v e r s e   s u r f a c e   of  t h e   l i g h t - t r a n s m i t t i n g   l a y e r   22.   T h e  

l i g h t - s h i e l d i n g   l a y e r   24  h a s   a  l i g h t - s h i e l d i n g   p o r t i o n   2 6  
15  w h i c h   is  made  of  a  m e t a l   or  a  n o n - l i g h t   t r a n s m i t t i n g   p a i n t  

and  " w h i c h   t r a n s m i t s   s u b s t a n t i a l l y   no  l i g h t ,   and  a  l i g h t -  
t r a n s m i t t i n g   p o r t i o n   28  w h i c h   i s   d e f i n e d   by  a  m u l t i p l i c i t y  
of  a p e r t u r e s   w h i c h   a r e   f o r m e d   in  t h e   l i g h t - s h i e l d i n g   p o r t i o n  
26  a t   a  p r e d e t e r m i n e d   d e n s i t y .  

20  The  l i g h t - t r a n s m i t t i n g   l a y e r   22  i s   d e f i n e d   by  a  
c o l o r e d   s h e e t   or  f i l m   made  of  a c r y l i c ,   p o l y e s t e r ,   p o l y c a r -  
b o n a t e ,   n y l o n   or  o t h e r   s y n t h e t i c   r e s i n s ,   or  c o l o r e d   g l a s s .  
The  l i g h t - t r a n s m i t t i n g   l a y e r   22  d o e s   n o t   n e c e s s a r i l y   need   t o  
be  c o m p l e t e l y   t r a n s p a r e n t   so  l o n g   as  i t   t r a n s m i t s   l i g h t .  

25  A l t h o u g h   in  t h e   i l l u s t r a t e d   e m b o d i m e n t   t h e   a p e r t u r e s  
d e f i n i n g   t h e   l i g h t - t r a n s m i t t i n g   p o r t i o n   28  a r e   f o r m e d   in  t h e  

l i g h t - s h i e l d i n g   l a y e r   24  in  t h e   fo rm  of  a  m e s h ,   t h e y   may  b e  
s h a p e d   and  a r r a n g e d   as  d e s i r e d .   For   e x a m p l e ,   t h e   a p e r t u r e s  
may  be  d e f i n e d   by  s l i t s .   The  l i g h t - s h i e l d i n g   l a y e r   24  m a y  

30  be  f o r m e d   by  any  of  t h e   f o l l o w i n g   v a r i o u s   m e t h o d s .  
(1)  A  m e t a l   l a y e r   is   f o r m e d   on  t he   r e v e r s e   s u r f a c e   of  t h e  

l i g h t - t r a n s m i t t i n g   l a y e r   22  by  vacuum  d e p o s i t i o n   or  s p u t t e r -  
i n g ,   and  a  mask  w h i c h   c o r r e s p o n d s   to  t h e   p a t t e r n   of  t h e  

l i g h t - s h i e l d i n g   p o r t i o n   26  of  t h e   l i g h t - s h i e l d i n g   l a y e r   2 4  
35  is   f o r m e d   on  t h e   m e t a l   l a y e r   by  means   of  p a t t e r n   p r i n t i n g   o r  

a  p h o t o r e s i s t   t e c h n i q u e .   T h e n ,   t h e   n o n - m a s k e d   p o r t i o n   i s  
r e m o v e d   by  e t c h i n g   to   d e f i n e   t h e   l i g h t - t r a n s m i t t i n g   p o r t i o n  
2 8 .  
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In  a n o t h e r   e x a m p l e   of  t h i s   t y p e   of  m e t h o d   of  f o r m i n g  

t h e   l i g h t - s h i e l d i n g   l a y e r   24,   t h e   r e v e r s e   s u r f a c e   of  t h e  

l i g h t - t r a n s m i t t i n g   l a y e r   22  i s   f i r s t   c o l o r e d   by  p a t t e r n  

p r i n t i n g ,   and  a  m e t a l   l a y e r   i s   t h e n   f o r m e d   t h e r e o n .   T h e r e -  

5  a f t e r ,   a  mask  i s   f o r m e d   on  t h e   m e t a l   l a y e r   by  p a t t e r n   p r i n t -  

i n g   or   a  p h o t o r e s i s t   t e c h n i q u e ,   and  t h e   n o n - m a s k e d   p o r t i o n  

i s   r e m o v e d   by  e t c h i n g .  

(2)  A  n o n - l i g h t   t r a n s m i t t i n g   c o a t i n g   of  a  m e t a l ,   p a i n t  

or  i nk   i s   f o r m e d   on  t h e   r e v e r s e   s u r f a c e   of  t h e   l i g h t -  

10  t r a n s m i t t i n g   l a y e r   22  by  m e a n s   of  v a p o r   d e p o s i t i o n ,   s p u t -  

t e r i n g ,   p a i n t i n g ,   p r i n t i n g   or  a  c o m b i n a t i o n   t h e r e o f .   T h e n ,  

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

t h e   l i g h t - t r a n s m i t t i n g   p o r t i o n   28  u s i n g ,   f o r   e x a m p l e ,   a  

l a s e r   b e a m .  

15  (3)  A  h o t   s t a m p i n g   f o i l   h a v i n g   a p e r t u r e s   d e f i n i n g   t h e  

l i g h t - t r a n s m i t t i n g   p o r t i o n   28  i s   h o t - s t a m p e d   on  t h e   r e v e r s e  

s u r f a c e   of  t h e   l i g h t - t r a n s m i t t i n g   l a y e r   22  t o   t h e r e b y   a t t a c h  

a  c o a t i n g .  

(4)  P a t t e r n   p r i n t i n g   i s   e f f e c t e d   on  t h e   r e v e r s e   s u r f a c e  

20  of   t h e   l i g h t - t r a n s m i t t i n g   L a y e r   22  u s i n g   a  n o n - l i g h t   t r a n s -  

m i t t i n g   i n k .  

(5)  A  b l a c k   p a t t e r n   i s   f o r m e d   on  t h e   r e v e r s e   s u r f a c e   o f  

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

d e v e l o p i n g   p r o c e s s   to   d e f i n e   t h e   l i g h t - s h i e l d i n g   l a y e r   2 4 .  

25  F i g s .   4  and   5  show  in  c o m b i n a t i o n   a  l i g h t -  

t r a n s m i t t i n g   m a t e r i a l   10 '   in  a c c o r d a n c e   w i t h   a  s e c o n d  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   As  w i l l   be  u n d e r s t o o d  

f r o m   F i g .   5,  t h i s   l i g h t - t r a n s m i t t i n g   m a t e r i a l   10 '   c o n s i s t s  

of  two  p l a t e   m a t e r i a l s   30  and  32.   The  p l a t e   m a t e r i a l   30  i s  

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

s i m i l a r   to   t h e   l i g h t - t r a n s m i t t i n g   l a y e r   22  in   t h e   f i r s t  

e m b o d i m e n t ,   and  d e f i n e s   a  l i g h t - t r a n s m i t t i n g   l a y e r   22 '   i n  

t h e   s e c o n d   e m b o d i m e n t .   The  s e c o n d   p l a t e   m a t e r i a l   32  i s  

d e f i n e d   by  a  l i g h t - t r a n s m i t t i n g   s h e e t   or  f i l m   made  o f  

35  a c r y l i c ,   p o l y e s t e r ,   p o l y c a r b o n a t e ,   n y l o n   or  o t h e r   s y n t h e t i c  

r e s i n s ,   or   a  l i g h t - t r a n s m i t t i n g   s h e e t   of  g l a s s .   A  l i g h t -  

s h i e l d i n g   l a y e r   24 '   is   f o r m e d   on  t h e   o b v e r s e   s u r f a c e   of  t h e  

p l a t e   m a t e r i a l   32  by  a  m e t h o d   s i m i l a r   t o   t h a t   e m p l o y e d   t o  
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f o r m   t h e   l i g h t - s h i e l d i n g   l a y e r   24  in  t h e   f i r s t   e m b o d i m e n t .  
In  a c t u a l   use   of  an  i l l u m i n a t e d   i n d i c a t o r   1 2  

e m p l o y i n g   t h e   a b o v e - d e s c r i b e d   l i g h t - t r a n s m i t t i n g   m a t e r i a l   10  
or  10"  as  i t s   s u r f a c e   m e m b e r ,   when  t h e   l amp  16  p r o v i d e d  

5  t h e r e i n   is   in  t he   OFF  s t a t e ,   t h e   e x t e r i o r   of  t h e   i n d i c a t o r  
12  a s s u m e s   a  c o l o r   r e p r e s e n t i n g   a  c o m b i n a t i o n   of  t h e   c o l o r  
of  t h e   l i g h t - t r a n s m i t t i n g   l a y e r   22  or  22 '   of  t h e   l i g h t -  
t r a n s m i t t i n g   m a t e r i a l   10  or  10 '   and  t h e   c o l o r   of  t h e   o u t e r  
s u r f a c e   of  t h e   l i g h t - s h i e l d i n g   l a y e r   24  or   2 4 ' .   I f ,   f o r  

L0  e x a m p l e ,   t h e   l i g h t - t r a n s m i t t i n g   l a y e r   22  or  22"  is   l i g h t  
b l u e   and  t h e   o u t e r   s u r f a c e   of  t h e   l i g h t - s h i e l d i n g   l a y e r   2 4  
or  24 '   i s   d e e p   b l u e ,   t h e   e x t e r i o r   of  t h e   i n d i c a t o r   12  w h e n  
in  t h e   OFF  s t a t e   a p p e a r s   to   be  a  d e e p   b l u e .   S i n c e ,   in  t h i s  
c a s e ,   t h e   e x t e r n a l   l i g h t   i s   p r e v e n t e d   f r o m   e n t e r i n g   t h e  

L5  i n t e r i o r   of  t h e   i r f d i c a t o r   12  by  means   of  t h e   l i g h t - s h i e l d i n g  
l a y e r   24  or  24* ,   t h e r e   i s   s u b s t a n t i a l l y   no  r i s k   of  t h e  
i n t e r i o r   of  t h e   i n d i c a t o r   12  b e i n g   s e e n .   I f   t h e   s i z e   o f  
t h e   a p e r t u r e s   p r o v i d e d   in  t h e   l i g h t - s h i e l d i n g   l a y e r   24  o r  
24 '   i s   made  s u f f i c i e n t l y   s m a l l ,   t h e y   can   h a r d l y   be  s e e n  

10  u n l e s s   s p e c i a l   a t t e n t i o n   i s   g i v e n .  
When  t h e   i l l u m i n a t e d   i n d i c a t o r   12  i s   t u r n e d   ON,  t h e  

l i g h t   e m i t t e d   f rom  t h e   l amp  16  p a s s e s   t h r o u g h   t h e   f i l t e r   1 8  
and  i s   t r a n s m i t t e d   by  t h e   l i g h t - t r a n s m i t t i n g   p o r t i o n   28  o r  
28 '   of  t h e   l i g h t - s h i e l d i n g   l a y e r   24  or  24 '   and  t h e   l i g h t -  

15  t r a n s m i t t i n g   l a y e r   22  or  22  1  to   t h e   o u t s i d e .   A c c o r d i n g l y ,  
l i g h t   of  a  p r e d e t e r m i n e d   c o l o r ,   f o r   e x a m p l e ,   o r a n g e   l i g h t  
in  t h e   c a s e   of  an  o r a n g e   f i l t e r   18,  i s   t r a n s m i t t e d   by  t h e  
l i g h t - t r a n s m i t t i n g   p o r t i o n   28  or  28*  and  t h e   l i g h t -  
t r a n s m i t t i n g   l a y e r   22  or  2 2 ' .   S i n c e   t h e   l i g h t - t r a n s m i t t i n g  

50  l a y e r   22  or  22  1  is  o n l y   s l i g h t l y   t i n t e d   as  d e s c r i b e d   a b o v e ,  
t h e   c o l o r   of  l i g h t   w h i c h   is   t r a n s m i t t e d   t h e r e t h r o u g h   i s   o n l y  
s l i g h t l y   c h a n g e d ;   in  t h e   c a s e ,   f o r   e x a m p l e ,   of  an  o r a n g e  
f i l t e r   18,   t h e   o r a n g e   l i g h t   is  e m i t t e d   to   t h e   o u t s i d e   w i t h  
s u b s t a n t i a l l y   no  c h a n g e   in  c o l o r .  

J5  F i g s .   6 ( a )   and  6 ( b )   show  in  c o m b i n a t i o n   an  i n d i c a t o r  
12  w h i c h   i s   d e s i g n e d   to   be  c a p a b l e   of  e m i t t i n g   t h r e e  
d i f f e r e n t   k i n d s   of  l i g h t   by  u t i l i z i n g   t h e   a b o v e - d e s c r i b e d  
b a s i c   i l l u m i n a t e d   i n d i c a t o r   a r r a n g e m e n t .   More  s p e c i f i c a l l y ,  



0 2 4 5 8 5 3  

- 8 -  

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

t r a n s m i t t i n g   m a t e r i a l   10  of  t h i s   i n d i c a t o r   12  i s   s l i g h t l y  

t i n t e d   b l a c k ,   t h e   l i g h t - s h i e l d i n g   l a y e r   of  t h e   m a t e r i a l   10  

i s   f o r m e d   f r o m   a  b l a c k   p a i n t ,   and  t h e   l i g h t - t r a n s m i t t i n g  

5  p o r t i o n   in  t h e   l i g h t - s h i e l d i n g   l a y e r   i s   d e f i n e d   by  t h r e e  

s q u a r e   r e g i o n s   w h i c h   a r e   s p a c e d   a p a r t   f r o m   e a c h   o t h e r .   T h e  

l a m p   p r o v i d e d   i n s i d e   t h e   i n d i c a t o r   12  i s   d e f i n e d   by  a  l a m p  

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

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

10  t h e   r i g h t - h a n d   s i d e   as  v i e w e d   in  t h e   f i g u r e   in   c o r r e s p o n d -  

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

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

be  o m i t t e d   as  d e s i r e d .  

A c c o r d i n g l y ,   when  t h e   i n d i c a t o r   12  i s   in  t h e   OFF 

15  s t a t e   ( shown  in  F i g .   6 ( a ) ) ,   t h e   s u r f a c e   t h e r e o f   a s s u m e s   a  

d e e p   b l a c k   c o l o r ,   w h e r e a s   when  t h e   i n d i c a t o r   12  i s   in  t h e   ON 

s t a t e   ( shown  in   F i g .   6 ( b ) ) ,   o r a n g e ,   r ed   and  w h i t e   r a y s   o f  

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

in  t h a t   o r d e r   f r o m   t h e   r i g h t   t o   t h e   l e f t   as  v i e w e d   in  t h e  

20  f i g u r e .  

F i g s .   7 ( a )   and  7 ( b )   show  in  c o m b i n a t i o n   an  i l l u m i n a t -  

ed  i n d i c a t o r   12  h a v i n g   an  a r r a n g e m e n t   s i m i l a r   t o   t h a t   of  t h e  

i n d i c a t o r   12  shown  in  F i g s .   6 ( a )   and  6 ( b ) .   The  i n d i c a t o r   1 2  

s h o w n   in  F i g s .   7 ( a )   and   7 ( b )   m a i n l y   d i f f e r s   f r o m   t h a t   s h o w n  

25  in   F i g s .   6 ( a )   and  6 (b )   in   t h a t   t h e   l i g h t - t r a n s m i t t i n g  

r e g i o n s   in  t h e   l i g h t - s h i e l d i n g   l a y e r   a r e   a r r a n g e d   in  t h e  

s h a p e   of  A,  B  and  C  so  as  t o   d i s p l a y   d e s i r e d   p a t t e r n s .  

F i g s .   8 ( a )   and  8 ( b )   show  in  c o m b i n a t i o n   s t i l l   a n o t h e r  

e x a m p l e   of  an  a p p l i c a t i o n   of  t h e   p r e s e n t   i n v e n t i o n .   T h e  

30  i n d i c a t o r   12  in  t h i s   e x a m p l e   i s   a r r a n g e d   s u c h   t h a t   t h e   l i g h t -  

t r a n s m i t t i n g   l a y e r   22  of  t h e   l i g h t - t r a n s m i t t i n g   m a t e r i a l   10  

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

p r o v i d e d   in  t h e   l i g h t - s h i e l d i n g   l a y e r   24  a r e   r e s p e c t i v e l y  

c o l o r e d   g r e e n ,   r e d   and  b l u e   in   t h a t   o r d e r   f r o m   t h e   r i g h t   t o  

35  t h e   l e f t   as  v i e w e d   in  t h e   f i g u r e s ,   so  t h a t ,   when   t h e   l i g h t  

s o u r c e   i s   in  t h e   OFF  s t a t e ,   t h e   l i g h t - t r a n s m i t t i n g   r e g i o n s  

a p p e a r   to   be  b l u e - g r e e n ,   r e d - p u r p l e   and  b l u e ,   r e s p e c t i v e l y ,  

f r o m   t h e   r i g h t   t o   t h e   l e f t .  
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The  f i l t e r   of  t h i s   i n d i c a t o r   12  i s   d e f i n e d   by  a  r e d  
f i l t e r .   A c c o r d i n g l y ,   when  t h e   i n d i c a t o r   12  i s   t u r n e d   o n ,  
t h e   e x t e r n a l   p o r t i o n s   w h i c h   a p p e a r   to   be  b l u e - g r e e n ,   r e d -  
p u r p l e   and  b l u e ,   r e s p e c t i v e l y ,   when  t h e   d e v i c e   is   in  t h e   OFF 

5  s t a t e   a r e   a l l   i l l u m i n a t e d   w i t h   red   l i g h t .   I t   s h o u l d   b e  
n o t e d   t h a t   in  t h i s   c a s e   a  l amp   w h i c h   e m i t s   r e d   l i g h t   may  b e  
e m p l o y e d   in  p l a c e   of  t h e   w h i t e - l i g h t   e m i t t i n g   l amp  t o   e l i m i -  
n a t e   t h e   n e e d   to  e m p l o y   a  r e d   f i l t e r .  

To  c o n f i r m   t h e   f u n c t i o n a l   e f f e c t s   of  t h e   p r e s e n t  
10  i n v e n t i o n ,   t h e   f o l l o w i n g   t e s t s   were   c a r r i e d   o u t .  

( T e s t   1 )  

An  i l l u m i n a t e d   i n d i c a 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   and  a  c o n v e n t i o n a l   i l l u m i n a t e d   i n d i c a t o r   of  t h i s  
t y p e   h a v i n g   a  s t r u c t u r e   s u c h   as  t h a t   shown  in  F i g .   9  w e r e  

15  t e s t e d   u n d e r   t h e   f o l l o w i n g   c o n d i t i o n s .  
In  t h e   i n d i c a 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 h e   l i g h t - t r a n s m i t t i n g   m a t e r i a l   had  t h e   s t r u c t u r e   shown  i n  
F i g s .   4  and  5.  The  l i g h t - t r a n s m i t t i n g   l a y e r   22 '   was  d e f i n e d  
by  a  l i g h t - t r a n s m i t t i n g   m a t e r i a l   c o l o r e d   l i g h t   b l u e ,   and  t h e  

20  l i g h t - s h i e l d i n g   l a y e r   24 '   was  p r o d u c e d   in  s u c h   a  m a n n e r   t h a t  
a  m e t a l   c o a t i n g   was  f o r m e d   on  t h e   s u r f a c e   of  t h e   p l a t e  
m a t e r i a l   32  by  means   of  s p u t t e r i n g   and  a  p a t t e r n   of  a  l i g h t -  
s h i e l d i n g   p o r t i o n   was  p r i n t e d   on  t h e   m e t a l   c o a t i n g   w i t h   d e e p  
b l u e   ink  to   f o r m   a  m a s k ,   and  t h e   m e t a l   c o a t i n g   was  t h e n  

25  s u b j e c t e d   to   e t c h i n g   to   fo rm  l i g h t - t r a n s m i t t i n g   p o r t i o n s .  
The  s u r f a c e   w a l l   m a t e r i a l   40  of  t h e   i n d i c a t o r   s h o w n  

in  F i g .   9  was  made  by  c o a t i n g   a  t r a n s p a r e n t   a c r y l i c   s h e e t  
w i t h   a  b l u e   p a i n t .  

The  l a m p s   16  and  42  ( e m i t t i n g   o r a n g e   l i g h t )   of  b o t h  
30  t h e   i n d i c a t o r s   we re   d e f i n e d   by  t u n g s t e n - f i l a m e n t   l a m p s   a n d  

t h e   f i l t e r s   18  and  44  we re   d e f i n e d   by  o r a n g e   f i l t e r s .   T h e  
r e s u l t s   of  t h e   t e s t   a r e   shown  in  T a b l e   1  b e l o w .   In  T a b l e   1 ,  
" t r a n s m i t t a n c e "   i s   t h e   t r a n s m i t t a n c e   of  t h e   l i g h t -  
t r a n s m i t t i n g   m a t e r i a l   10 '   of  t h e   i n d i c a t o r   a c c o r d i n g   t o  

35  t h e   p r e s e n t   i n v e n t i o n   and  t h a t   of  l i g h t   t r a n s m i t t e d   by  t h e  
s u r f a c e   w a l l   m a t e r i a l   40  of  t h e   i n d i c a t o r   shown  in  F i g .   9 ,  
and  " i l l u m i n a n c e "   means   t h e   i l l u m i n a n c e   of  t h e   t r a n s m i t t e d  
l i g h t .  
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T a o i e   i  

: h r o m a t i c i t y   of  C o l o r   of  L i g h t   f r o m   L i g h t   S o u r c e  

I n d i c a t o r   shown  in  F i g .   9 

L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF 

T r a n s -   I l l u -   C h r o m a t i c i t y   c h r o m a t i c i t y   _  . 
,  m i t -   m i -   of  E x t e r -   -  J  E x t e r -  

S a m p l e   t a n c e   n a n c e   t r a n s m i t t e d   n a l   e x t e r i o r   n a l  
(%)  (Lx)  l i g h t   a p p e a r -   a p p e a r -  

a n c e   ~  a n c e  
x  y  x  y  

A  20  16  0 . 2 6 7   0 . 5 8 4   y e l l o w -   0 . 2 1 2   0 . 1 8 8  
i s h   b l u e  

B  16  10  0 . 2 2 1   0 . 5 9 5   g r e e n   0 . 2 1 5   0 . 1 9 0  

I n d i c a t o r   a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n  

L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF 

T r a n s -   I l l u -   C h r o m a t i c i t y   c h r o m a t i c i t y   „  . 
-  m i t -   m i -   of  E x t e r -   -  *  E x t e r -  

S a m p l e   fcance  n a n c e   t r a n s m i t t e d   n a l   e x t e r i o r   n a l  
(%)  (Lx)  l i g h t   a p p e a r -   a p p e a r -  

a n c e   a n c e  
x  y  x  y  

A  20  116  0 . 5 1 3   0 . 4 6 0   w l 1 o w _   0 . 2 1 0   0 . 2 0 4  
y e l l o w -   b l u e  

B  15  89  0 . 5 1 7   0 . 4 5 9   o r a n 9 e   q . 2 1 0   0 . 2 0 4  

N o t e :   C h r o m a t i c i t y   i s   shown  by  t n e   xyz  c o i o r   s p e c i f i c a -  
t i o n   s y s t e m   e s t a b l i s h e d   by  I n t e r n a t i o n a l   L i g h t i n g  
C o m m i t t e e ,   and   i l l u s t r a t e d   in  a  c h r o m a t i c i t y  
d i a g r a m .   ' F i g .   11  shows   a  c h r o m a t i c i t y   h a v i n g   h u e  
n a m e s   a d d e d   t h e r e t o .  
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The  f o l l o w i n g   f a c t s   w i l l   be  o b s e r v e d   f rom  T a b l e   1 .  

In  t h e   c a s e   w h e r e   b o t h   t h e   i n d i c a t o r s   h a v e   t h e   same  l e v e l   o f  

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

and  a r e   so  d e s i g n e d   t h a t   t h e   i n t e r i o r   of  t h e   i n d i c a t o r s  

5  c a n n o t   be  s e e n   f rom  t h e   o u t s i d e   when  t h e y   a r e   in  t h e   OFF 

s t a t e ,   i f   t h e s e   i n d i c a t o r s   a r e   t u r n e d   o n ,   t h e   c o l o r e d   l i g h t  
e m i t t e d   f rom  t h e   i n d i c a 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   i s   much  b r i g h t e r   t h a n   t h a t   f r o m   t h e   i n d i c a t o r   shown  i n  

F i g .   9  and  is   y e l l o w - o r a n g e ,   w h i c h   i s   c l o s e   to   t h e   c o l o r   o f  

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

b l u e   c o l o r   of  t h e   l i g h t - t r a n s m i t t i n g   l a y e r .   The  t e r m   " c o l o r  

of  l i g h t   f r o m   t h e   l i g h t   s o u r c e "   is   u s e d   h e r e i n   to   mean  t h e  

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

15  b e t w e e n   t h e   c o l o r   of  l i g h t   f r o m   t h e   l i g h t   s o u r c e   and  t h e  

c o l o r   of  t h e   t r a n s m i t t e d   l i g h t   may  be  i l l u s t r a t e d   by  a  

c h r o m a t i c i t y   d i a g r a m   s u c h   as  t h a t   shown  in  F i g .   1 0 .  

( T e s t   2 )  

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

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

t r a n s m i t t e d   l i g h t   was  s e t   a t   t h e   same  l e v e l .   The  f i l t e r   w a s  

r e m o v e d   f rom  e a c h   i n d i c a t o r ,   and  a  t u n g s t e n - f i l a m e n t   l a m p  
a l o n e   was  e m p l o y e d   f o r   t h e   l i g h t   s o u r c e .  

(a)  R e s u l t s   of  t h e   t e s t   in  t h e   c a s e   w h e r e ,   when  t h e   l i g h t  
25  s o u r c e   is   in  t h e   OFF  s t a t e ,   t h e   c h r o m a t i c i t y   of  t h e   e x t e r i o r  

is   r ed   a r e   shown  in  T a b l e   2  and  F i g .   12.   The  r e s u l t s   s h o w  

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

r e s p e c t   to   t h e   c o l o r   of  l i g h t   f rom  t h e   l i g h t   s o u r c e   i s   m u c h  

s m a l l e r   in  t h e   i n d i c a 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  

30  t h a n   in  t h e   i n d i c a t o r   shown  in  F i g .   9 .  
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T a b l e   2 

C h r o m a t i c i t y   of  C o l o r   of  L i g h t   f r o m   L i g h t   S o u r c e  

x  =  0 . 4 9 1 ,   y  =  0 . 3 8 2   ( o r a n g e )  

I n d i c a t o r   shown  in  F i g .   9  (no  f i l t e r )  
I l l u m i -  
n a n c e   L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF 

of  j  1 
5 f S ; i   C h r o m a t i c i t y   C h r o m a t i c i t y  
l i g h ?   t r a n s m i t t e d   C o l o r  

l i g h t   t o n e   e x t e r i o r   a P P f a r  
(LX)  1  i  a n c e  

x  y  x  y  

2 2 0  
1  A  0 . 6 8 8   0 . 3 0 2   0 . 5 9 1   0 . 3 4 1  

225  r e d -   r e d -  
o r a n g e   o r a n g e  

1  B  0 . 6 7 4   0 . 3 0 8   0 . 5 8 7   0 . 3 4 1  
2 7 6  

I n d i c a 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  
(no  f i l t e r )  

I l l u m i -   ~  ■  ■  - 
n a n c e   L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF 

of  r  j 
i f S f l   C h r o m a t i c i t y   c h r o m a t i c i t y  
l i g h t   s a m * l e   t r a n s m i t t e d   C o l o r   °*  

r  
! £ f ™ a l  

(LX)  l i g h t   t o n e   ■  e x t e r i o r   S ^ ?  3  a n c e  

x  y  x  y  

2 2 0  
I  A  0 . 5 2 3   0 . 3 6 8   m r w , a   0 . 5 7 1   0 . 3 2 9  

225  o r a n 9 e  
to   r e d -  

o r a n g e -   o r a n g e  
1  B  0 . 5 1 7   0 . 4 5 9   p i n k   0 . 5 6 9   0 . 3 2 4  

2 7 6  
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(b)  R e s u l t s   of  t h e   t e s t   in  t h e   c a s e   w h e r e ,   when  t h e   l i g h t  

s o u r c e   is  in  t h e   OFF  s t a t e ,   t h e   c h r o m a t i c i t y   of  t h e   e x t e r i o r  

is  b l u e   a r e   shown  in  T a b l e   3  and  F i g .   13 .   The  r e s u l t s   s h o w  

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

5  r e s p e c t   to   t h e   c o l o r   of  l i g h t   f r o m   t h e   l i g h t   s o u r c e   is   m u c h  

s m a l l e r   in  t h e   i n d i c a 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 h a n   in  t h e   i n d i c a t o r   shown  in  F i g .   9 .  
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T a b l e   3 

Z h r o m a t i c i t y   of  C o l o r   of  L i g h t   f r o m   L i g h t   S o u r c e  

k  =  0 . 4 9 1 ,   y  =  0 . 3 8 2   ( o r a n g e )  

I n d i c a t o r   shown  in  F i g .   9  (no  f i l t e r )  
111  urn  i -   1  j  —  
n a n c e   L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF  

o f  
t r a n s -   C h r o m a t i c i t y   c h r o m a t i c i t y  
^ g h f   t r a n s m i t t e d   C o l o r   „ * i o r  

(LX)  
t 0 n e   a n c e  

x  y  x  y  

135  a c h r o -  
|  A  0 . 2 3 0   0 . 3 2 1   m a t i c   0 . 2 1 7   0 . 2 1 1  

137  c o l o r   b l u e  
c l o s e  

226  t o  
I  B  0 . 2 8 1   0 . 3 5 1   b l u e -   0 . 2 1 0   0 . 2 1 0  

228  g r e e n  

I n d i c a 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  
(no  f i l t e r )  

I l l u m i -  
n a n c e   L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF 

of  "  ~ 
t r a n s -   C h r o m a t i c i t y   C h r o m a t i c i t y  
? .   r f d   s a m p l e   . .   ,  n ^   „  of  E x t e r n a l  
1 ^   t r a n s m i t t e d   C o l o r   e x t e r i o r   a p p e a r -  (LX)  l i g h t   t o n e   a £ £ e  

x  y  x  y  

135  a c h r o -  
1  A  0 . 3 6 8   0 . 3 7 9   m a t i c   0 . 1 8 0   0 . 1 5 3  

137  c o l o r  
—.  c l o s e   b l u e  

226  t o  
I  B  0 . 3 9 1   0 . 4 0 1   o r a n g y   0 . 1 8 1   0 . 1 4 3  

228  y e l l o w  
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( T e s t   3 )  

The  two  i n d i c a t o r s   w e r e   c o m p a r e d   w i t h   e a c h   o t h e r  
u n d e r   c o n d i t i o n s   w h e r e   t h e   c h r o m a t i c i t y   of  t h e   t r a n s m i t t e d  
l i g h t   was  s e t   to   be  t h e   s a m e .  

5  The  f i l t e r   was  r e m o v e d   f rom  e a c h   i n d i c a t o r   and  a  
t u n g s t e n - f i l a m e n t   lamp  a l o n e   was  e m p l o y e d   f o r   t h e   l i g h t  
s o u r c e   in  t h e   same  way  as  in  t h e   c a s e   of  T e s t   2.  R e s u l t s   o f  
t h e   t e s t   a r e   shown  in  T a b l e   4.  A  c h r o m a t i c i t y   d i a g r a m  
c o r r e s p o n d i n g   to   T a b l e   4  i s   shown  in  F i g .   14.   I t   w i l l   b e  

10  u n d e r s t o o d   f r o m   t h e   r e s u l t s   of  t h e   t e s t   t h a t ,   as  t h e   c h r o m a -  
t i c i t y   of  t h e   t r a n s m i t t e d   l i g h t   in  t h e   i n d i c a t o r   shown  i n  
F i g .   9  is   made  to  a p p r o a c h   t h e   c o l o r   ( o r a n g e )   of  l i g h t   f r o m  
t h e   l i g h t   s o u r c e ,   t h e   e x t e r n a l   a p p e a r a n c e   a t   t h e   t i m e   w h e n  
t h e   i n d i c a t o r   is   in  t h e   OFF  s t a t e   is   a l m o s t   t r a n s p a r e n t   a n d  

15  has   a  l i g h t   o r a n g e - p i n k   c o l o r   w h i c h   is   c l o s e r   to   an  a c h r o -  
m a t i c   c o l o r   and  t h e   t r a n s m i t t a n c e   is  c o n s i d e r a b l y   h i g h ,  
i . e . ,   70%,  w h i c h   means   t h a t   t h e   i n t e r i o r   is  f u l l y   e x p o s e d   t o  
v i e w .  



- 1 6 -  
0 2 4 5 8 5 3  

T a b l e   4 

u n r o m a t i c i t y   o£  C o l o r   of  L i g h t   f r o m   L i g h t   S o u r c e  

x  =  0 . 4 9 1 ,   y  =  0 . 3 8 2   ( o r a n g e )  

I n d i c a t o r   shown  in  F i g .   9  (no  f i l t e r )  

L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF 

T r a n s -   C h r o m a t i c i t y   . .   _  m i t t a n c e   of  C h r o m a t i c i t y  
t r a n s m i t t e d   C o l o r   e x t e 1 i o r   E x t e r n a l  

<*>  l i g h t   t o n e   e x t e r i o r   
a p p e a r a n c e  

x  y  x  y  

o r a n g e -   o r a n g e -  
P i n k   p i n k  

70  0 . 5 1 4   0 . 3 0 4   c l o s e   0 . 4 3 9   0 . 3 2 8   c l o s e   t o  
to   a c h r o m a t i c  
o r a n g e   c o l o r  

I n d i c a t o r   a c c o r d i n g   t o   t h e   p r e s e n t   I n v e n t i o n   (no  f i l t e r )  

L i g h t   s o u r c e   ON  L i g h t   s o u r c e   OFF 

T r a n s -   C h r o m a t i c i t y   „ .  m i t t a n c e   of  C h r o m a t i c i t y  
t r a n s m i t t e d   C o l o r   O Y ° L r -   E x t e r n a l  

(*)  l i g h t   t o n e   e x t e r i o r   
a p p e a r a n c e  

x  y  x  y  

o r a n g e -  
p i n k   r e d - o r a n g e  

13  0 . 5 2 3   0 . 3 6 8   c l o s e   0 . 5 7 1   0 . 3 2 9   c l o s e   t o  
to   r e d  
o r a n g e  
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As  w i l l   have   b e e n   u n d e r s t o o d   f rom  t h e   a b o v e ,   t h e  

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

c l o s e   to   t h e   c o l o r   of  l i g h t   f r o m   t h e   l i g h t   s o u r c e   w i t h o u t  

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

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

m e e t i n g   t h e   r e q u i r e m e n t s   d e s c r i b e d   in  t h e   s e c t i o n   e n t i t l e d  

" B a c k g r o u n d   of  t h e   I n v e n t i o n " .  

A l t h o u g h   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   d e s c r i b e d  

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

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

w h i c h   is  l i m i t e d   s o l e l y   by  t h e   a p p e n d e d   c l a i m s .  
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C l a i m s :  

1.  A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   w h i c h   i s   u s e d   as  a n  
o u t e r   s u r f a c e   member   of  a  d e v i c e   h a v i n g   a  l i g h t   s o u r c e  
t h e r e i n   and  w h i c h   i s   i l l u m i n a t e d   w i t h   l i g h t   f r o m   t h e   l i g h t  

5  s o u r c e   when  t u r n e d   on ,   s a i d   m a t e r i a l   c o m p r i s i n g :  
a  l i g h t - t r a n s m i t t i n g   l a y e r   w h i c h   t r a n s m i t s   l i g h t   a n d  

i s   t i n t e d   w i t h   a  l i g h t   s h a d e   of  c o l o r ;   a n d  
a  l i g h t - s h i e l d i n g   l a y e r   p r o v i d e d   on  or  a d j a c e n t   t h e  

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

p o r t i o n   w h i c h   t r a n s m i t s   s u b s t a n t i a l l y   no  l i g h t   and  a  l i g h t -  
t r a n s m i t t i n g   p o r t i o n   w h i c h   i s   d e f i n e d   by  m i n u t e   a p e r t u r e s ,  
s l i t s   or  t h e   l i k e   p r o v i d e d   a t   a  p r e d e t e r m i n e d   d e n s i t y ,  

w h e r e b y ,   when  s a i d   l i g h t   s o u r c e   is   n o t   t u r n e d   o n ,  
L5  t h e   e x t e r i o r   of  s a i d   l i g h t - t r a n s m i t t i n g   m a t e r i a l   a p p e a r s  

to   be  a  c o m p o s i t e   c o l o r   w h i c h   i s   c o m p o s e d   of  t h e   c o l o r   o f  
s a i d   l i g h t - s h i e l d i n g   p o r t i o n   and  t h e   c o l o r   of  s a i d   l i g h t -  
t r a n s m i t t i n g   l a y e r .  
2.  A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   1 ,  

!0  w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   p o r t i o n   of  s a i d   l i g h t -  
s h i e l d i n g   l a y e r   i s   d e f i n e d   by  an  o r g a n i c   c o a t i n g   of  a  
p a i n t ,   i nk   or  t h e   l i k e .  
3.  A  l i g h t   - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   1 ,  
w h e r e i n   s a i d   l i g h t - s h i e l d i n g   p o r t i o n   of  s a i d   l i g h t - s h i e l d i n g  

5  l a y e r   i s   d e f i n e d   by  a  m e t a l   c o a t i n g .  
4.  A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   t o   C l a i m   1 ,  
w h e r e i n   s a i d   l i g h t - s h i e l d i n g   p o r t i o n   of  s a i d   l i g h t - s h i e l d i n g  
l a y e r   i s   d e f i n e d   by  a  c o m b i n a t i o n   of  a  m e t a l   c o a t i n g   and  a n  
o r g a n i c   c o a t i n g .  

0  5.  a  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   4 ,  
w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  
s h i e l d i n g   l a y e r   a r e   f o r m e d   on  a  s i n g l e   s u b s t r a t e .  
6.  A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   1 ,  
w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  

5  s h i e l d i n g   l a y e r   a r e   f o r m e d   on  a  s i n g l e   s u b s t r a t e .  
7.  A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   2 ,  
w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  
s h i e l d i n g   l a y e r   a r e   f o r m e d   on  a  s i n g l e   s u b s t r a t e .  
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8.  A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   3 ,  

w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  

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

9.  A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   4 ,  

5  w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  

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

a r e   i n d e p e n d e n t   of  e a c h   o t h e r .  

10 .   A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   1 ,  

w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  

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

a r e   i n d e p e n d e n t   of  e a c h   o t h e r .  

11 .   A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   t o   C l a i m   2 ,  

w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  

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

15  a r e   i n d e p e n d e n t   of  " each   o t h e r .  

12.   A  l i g h t - t r a n s m i t t i n g   m a t e r i a l   a c c o r d i n g   to   C l a i m   3 ,  

w h e r e i n   s a i d   l i g h t - t r a n s m i t t i n g   l a y e r   and  s a i d   l i g h t -  

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

a r e   i n d e p e n d e n t   of  e a c h   o t h e r .  
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