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housed  in  a  lamp  case  which  has  a  heat-dissipating  bore 
formed  in  its  side  plate  portion  at  which  the  respective  lead 

portions  of  the  diodes  are  located.The  display  mechanism 
unit  is  attached  to  the  front  frame  of  the  body  of  the  apparatus. 
When  this  apparatus  is  employed  for  displaying,  for  example, 
road  traffic  information,  the  apparatus  strongly  attracts  atten- 
tion  and  permits  the  displayed  information  to  be  clearly  seen. 
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AN  INFORMATION  DISPLAY  APPARATUS 

?IELD  OF  THE  INVENTION 

r h i s   i n v e n t i o n   r e l a t e s   to  an  i n f o r m a t i o n   d i s p l a y   a p p a r a t u s  
>hich  u s e s   a  l a r g e   number   of  m u l t i c o l o r e d   l i g h t   e m i t t i n g  
l e v i c e s   as  d i s p l a y   e l e m e n t s   to  e n h a n c e   v i s i b i l i t y ,   v i s u a l  

t t r a c t i v i t y ,   and  a t t e n t i o n   e v o c a t i v e n e s s .  

ACKGROUND  OF  THE  INVENTION 

o  f a r   i n f o r m a t i o n   d i s p l a y   b o a r d s   have  been   p r o p o s e d   t h a t   a r e  
o n s t r u c t e d   to  show  s p e c i f i c   d i s p l a y   p a t t e r n s   by  l i g h t i n g   many 
r o u p s   of  l i g h t   e m i t t i n g   d e v i c e s ,   such  as  e l e c t r i c   b u l b s   o r  
i g h t   e m i t t i n g   d i o d e s   (LEDs)  ,  which  a re   a r r a n g e d   in  the   c h e c k e r -  
s a r d   p a t t e r n   to  form  s p e c i f i c   d i s p l a y   p a t t e r n s .  

L t h o u g h   the   l i g h t   e m i t t i n g   d e v i c e s   wh ich   a r e   used   f o r  
> n v e n t i o n a l   i n f o r m a t i o n   d i s p l a y   b o a r d s   o n l y   l i g h t   e l e c t r i c  
H b s   or  LEDs,  and  c o n t r o l   t h e i r   b r i g h t n e s s   or  f l i c k e r   t h e m ,  
»ey  c a n n o t   e m p h a s i z e   the   d i s p l a y   d e t a i l   v i s u a l l y   beyond   t h e  
> o v e - m e n t i o n e d   l e v e l   of  t h e i r   f u n c t i o n s .   T h e r e f o r e ,   i f  
■r ious   i n f o r m a t i o n   b o a r d s   of  l i g h t i n g   t y p e   f l o o d   in  d i s p l a y  
ea ,   t h e i r   v i s i b i l i t y ,   v i s u a l   a t t r a c t i v i t y ,   and  a t t e n t i o n  
o c a t i v e n e s s   w i l l   be  r e l a t i v e l y   r e d u c e d .   Under   such  a  c o n d i -  
on,   in  o r d e r   to  a t t r a c t   s p e c i a l   a t t e n t i o n   to  the   d i s p l a y   o f  
s p e c i f i c   i n f o r m a t i o n   b o a r d ,   i t   is  n e c e s s a r y   no t   on ly   to  l i g h t  
e c i f i c   d i s p l a y   p a t t e r n s   and  c o n t r o l   t h e i r   b r i g h t n e s s   o r  
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f l i c k e r   t h e m ,   b u t   to   c h a n g e   t h e i r   l i g h t i n g   c o l o r   p r o p e r l y .  

To  s a t i s f y   s u c h   r e q u i r e m e n t s ,   t h i s   i n v e n t i o n   u s e s   " m u l t i -  

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

by  t h e   same  i n v e n t o r s   as  t h o s e   of  t h i s   i n v e n t i o n ,   and  a p p l i e d  

to   J a p a n   P a t e n t   O f f i c e   as  J a p a n   U t i l i t y   Model   A p p l i c a t i o n  

No.  5 5 - 1 1 7 5 2 4 .   The  " m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e "   r e -  

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

LEDs  of  d i f f e r e n t   c o l o r s ,   s u c h   as  r e d ,   y e l l o w   and  b l u e ,   a r r a n g e d  

on  a  s u b s t r a t e ,   c o n n e c t e d   w i t h   w i r e s   and  f i x e d   to   a  b a s e   s h e l l  

h a v i n g   p i n s   or  a  m e t a l   b a s e   to   form  a  s i n g l e   d e v i c e   t h a t   c a n  

e m i t   one  c o l o r ,   or   more   c o l o r s   s i m u l t a n e o u s l y   as  r e q u i r e d ,   a n d  

c h a n g e   t h e   c o l o r   to   be  e m i t t e d .  

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

so  t h a t   many  d e v i c e s   can   be  a r r a n g e d   in  a  c h e c k e r b o a r d   p a t t e r n  

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

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

f i x e d   on  s u b s t r a t e s   in  s u c h   s t r u c t u r e   t h a t   t h e   LED  g r o u p s   a r e  

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

t h e   LED  g r o u p s   h e a t   up  d u r i n g   u s e   a n d ,   t h e   t e m p e r a t u r e   r i s e  

l o w e r s   b r i g h t n e s s   of   t h e   LEDs  and  p a r t i c u l a r l y   s h o r t e n s   t h e  

l i f e   of  LEDs,  t h u s   c a u s i n g   a  b r e a k d o w n   of  m u l t i c o l o r e d   l i g h t  

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

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

q u i r e   d u s t -   and  w a t e r - p r o o f   p r o p e r t i e s   f o r   o u t d o o r   u s e .  

-  2  -  
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i u c   j ju iput- t ;   ui  t n a s   i n v e n t i o n   i s ,   m   v i e w   of   t h e   a b o v e -  

m e n t i o n e d   d i s a d v a n t a g e s   of  t h e   p r i o r   a r t ,   to  p r o v i d e   an  i n -  

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

v i s i b i l i t y ,   v i s u a l   a t t r a c t i v i t y   and  a t t e n t i o n   e v o c a t i v e n e s s  

by  l i g h t i n g   s p e c i f i c   d i s p l a y   p a t t e r n s ,   as  n e e d e d ,   in  a  d i s p l a y  

u n i t   in  wh ich   many  l i g h t   e m i t t i n g   d e v i c e s   as  d i s p l a y   e l e m e n t s  

a r e   a r r a y e d   in  a  c h e c k e r b o a r d   p a t t e r n ,   w h i l e   c h a n g i n g   t h e  

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

c h a n g i n g   t he   l i g h t i n g   c o l o r s   of  t h e   p a t t e r n s .  

A n o t h e r   p u r p o s e   of   t h i s   i n v e n t i o n   i s   to   p r o v i d e   an  i n f o r m a t i o n  

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

L i g h t   e m i t t i n g   d e v i c e s ,   c o m p o s e d   of  many  l i g h t   e m i t t i n g   d i o d e s  

: o n t a i n e d   in  lamp  c a s e s   in  t h e   s t r u c t u r e   t h a t   can  d i s s i p a t e  

l e a t   f rom  l e a d s   of   d e v i c e s   whose   t e m p e r a t u r e   i s   l i a b l e   t o  

e x c e s s i v e l y   r i s e ,   a r e   a r r a y e d   in  a  c h e c k e r b o a r d   p a t t e r n ,   t h u s  

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

■ u r t h e r   a n o t h e r   p u r p o s e   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a n  

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

>ut  d o o r   use   by  m a k i n g   t h e   e x p o s e d   p a r t   on  t h e   f r o n t   of  m u l t i -  

: o l o r e d   l i g h t   e m i t t i n g   d e v i c e s   d u s t -   and  w a t e r - p r o o f .  

HSCLOSURE  OP  THE  INVENTION 

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

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

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

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

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

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

when  t h e y   a r e   a r r a y e d   in   a  c h e c k e r b o a r d   p a t t e r n   in   a  d i s p l a y  

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

lamp  c a s e s   a l o n g   l e a d s   of   LEDs  whose   t e m p e r a t u r e   i s   l i a b l e   t o  

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

p r o v i d e   a i r   p a t h s   t h a t   can   c i r c u l a t e   a i r   in   t h e   d i s p l a y .  

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

lamp  c a s e ,   t h a t   i s ,   on  t h e   l i g h t   e m i t t i n g   s i d e   of   LEDs,  t o  

p r o v i d e   t h e   d u s t -   and  w a t e r - p r o o f   p r o p e r t i e s   to  t h e   lamp  c a s e  

to  p r e v e n t   d u s t   and  w a t e r   i n t r u s i o n   f rom  t h e   o u t s i d e   of   t h e  

a p p a r a t u s   . 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  f r o n t   e l e v a t i o n   of   i n f o r m a t i o n   d i s p l a y   a p p a r a t u s  

e m b o d y i n g   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  p l a n   v i e w ;  

F i g .   3  i s   a  s i d e   v i e w ,   s h o w i n g   t he   i n s i d e   s t r u c t u r e   of  a  l a m p  

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

F i g .   4  i s   an  e n l a r g e d   v i e w   of  s e c t i o n   A  shown  in  F i g .   3 ;  

F i g .   5  i s   an  e n l a r g e d   p e r s p e c t i v e   i l l u s t r a t i o n   w h i c h   shows   a n  

e x a m p l e   of  d i s p l a y   u n i t   c o m p r i s i n g   a r r a y i n g   many  m u l t i -  

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

F i g .   6  i s   a  p l a n   v i e w   s h o w i n g   an  e m b o d i m e n t   of   m u l t i c o l o r e d  

l i g h t   e m i t t i n g   d e v i c e ;  

-  4  -  
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i.  j.  y  .  i  a.  a  o  yj.  an  view  L l i exeu i . ;  

f i g .   8  is  a  b o t t o m   p l a n   view  t h e r e o f ;  

F ig .   9  is   a  s i d e   v iew  t h e r e o f ;  

F ig .   10  is   a  c r o s s - s e c t i o n a l   v i ew  of  B-B  l i n e   in  F i g .   9 ;  

f i g .   11  is  a  c r o s s - s e c t i o n a l   v i ew   of  C-C  l i n e   in  F i g .   9 ;  

T igs   .  1 2 ( a )   and  (b)  a re   s i d e   v i e w s   of  a  s i d e   p l a t e   of  l a m p  

: a se   ; 

:>ig.  13  is  a  f r o n t   e l e v a t i o n   s h o w i n g   o t h e r   e m b o d i m e n t   of  t h e  

m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e ;  

?ig.   14  is  a  f r o n t   view  t h e r e o f ;  

■ig.  15  is  a  c r o s s - s e c t i o n a l   v iew  of  D-D  l i n e   in  F i g .   1 3 ;  

' i g .   16  is  a  p a r t i a l   s e c t i o n a l   v iew  s h o w i n g   m o d i f i e d   e m b o d i -  

lent   o t h e r   t h a n   m e n t i o n e d   a b o v e ;   a n d  

' i g .   17  is   a  r e f e r e n c e   d r a w i n g   s h o w i n g   e x a m p l e s   of  d i s p l a y  

i a t t e r n s   . 

•ETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

n  i n f o r m a t i o n   d i s p l a y   a p p a r a t u s   a c c o r d i n g   to  the  p r e s e n t   i n -  

e n t i o n   w i l l   be  h e r e i n a f t e r   d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e  

c c o m p a n y i n g   d r a w i n g s .  

n  F i g s .   1  to   12,  the   main  body  of  an  i n f o r m a t i o n   d i s p l a y  

p p a r a t u s   1  a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   is  composed   o f  

n  e n c l o s u r e   2  and  a  f r o n t   f r a m e   5  which   is  f i t t e d   to  t h e  

o t t o m   edge  of  e n c l o s u r e   2  by  means  of  h i n g e   3  so  as  to  t u r n  

r e e l y   bu t   u s u a l l y   f i x e d   w i t h   c l a m p s   4  to  t he   top  edge  of  t h e  

D  -  
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f r o n t   o p e n i n g   of  e n c l o s u r e   2 .  

The  f r o n t   f l a m e   5  of  main   body   1  i s   f i t t e d   w i t h   a  d i s p l a y   b o a r d  

6,  and  a  hood   7  w h i c h   i n t e r r u p t s   r a y s   of  l i g h t   f r o m   i n c i d e n c e  

on  a  d i s p l a y   b o a r d   6  b e y o n d   t h e   c i r c u m f e r e n c e   of   t h e   b o a r d ,  

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

s i d e s   of   t h e   e n c l o s u r e .   The  d i s p l a y   b o a r d   6  i s   p r o v i d e d   w i t h  

many  s h a d i n g   w i n d o w s   8  w h i c h   a r e   a r r a y e d   in  a  c h e c k e r b o a r d  

p a t t e r n   o v e r   t h e   w h o l e   f a c e   of  t h e   d i s p l a y b o a r d   6,  and  b e h i n d  

t h e   s h a d i n g   w i n d o w s   8  in  main   body   1  ,  s o c k e t s   or   a  b a s e   b o a r d  

9  i s   a r r a n g e d   and  many  m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e s   10 

a r e   i n s t a l l e d   on  t h i s   s o c k e t   or   b a s e   b o a r d   9  so  t h a t   l i g h t  

e m i t t i n g   p a r t s   of  m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e s   10  c o m e  

to  t h e   same  p o s i t i o n s   w i t h   s h a d i n g   w i n d o w s   8 .  

I f   d e s i r e d ,   a  t r a n s p a r e n t   p l a t e   11  f o r   d u s t -   and   w a t e r - p r o o f i n g  

can  be  a r r a n g e d   b e t w e e n   t h e   b a c k   f a c e   of  d i s p l a y   b o a r d   6  a n d  

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

10,  w h i c h   a r e   e n e r g i z e d   to  f l i c k e r   by  a  p r i n t e d   c i r c u i t   b o a r d  

12  f o r   t h e   e n e r g i z a t i o n .  

M e a n w h i l e ,   m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e s   10  h a v e   r e s -  

p e c t i v e l y   s u c h   s t r u c t u r e   t h a t   LEDs  14,  two  or   more   f o r   e a c h  

of  d i f f e r e n t   c o l o r s ,   a r e   a r r a y e d   and  f i x e d   on  t h e   s u r f a c e   o f  

a  s u b s t r a t e   15  and  w i r e d   on  t h e   b a c k   f a c e   of  s u b s t r a t e   1 5 ,  

w h i c h   i s   p r o v i d e d   w i t h   a  s p e c i f i c   n u m b e r   of  e l e c t r o d e s   16 

p r o j e c t i n g   o u t   of   t h e   s u b s t r a t e .  

-  6  -  
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- - ^ ^ w ^ w v - u   c u i w u a u i c i i l ,   u i u u e s   x*  or  two  d i f f e r e n t   c o l o r s  

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

s q u a r e   fo rm  in  w h i c h   two  or  more  LEDs  of   e a c h   c o l o r   a r e  

a r r a y e d   in  e v e r y   l i n e .   The  number   of  LEDs  14,  k i n d s   of  l i g h t i n g  

= o l o r ,   c o m b i n a t i o n   of  c o l o r s ,   e t c .   can  be  a r b i t r a r i l y   s e l e c t e d  

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

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

/ i c e s   10  b u t   no t   l i m i t e d   to   t h e   a b o v e .   Around   t h e   p e r i p h e r y  

if  e a c h   g r o u p   of  LEDs  14  f o r m e d   as  a b o v e ,   a  lamp  c a s e   17  i s  

f i t t e d   to   c o n s t r u c t   a  m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e   1 0 .  

?he  l amp  c a s e   17  i s   p r o v i d e d   w i t h   h e a t   d i s s i p a t i o n   h o l e s   18  i n  

:he  s i d e   p l a t e s   of  t h e   l e a d   s e c t i o n   13  of   lamp  c a s e   in  w h i c h  

. eads   of   t h e   LEDs  14  a r e   c o n t a i n e d ,   so  t h a t   when  many  m u l t i c o l o r e d  

i g h t   e m i t t i n g   d e v i c e s   10  a r e   a r r a y e d   in   a  c h e c k e r b o a r d   p a t t e r n  

o  c o n s t r u c t   a  d i s p l a y   u n i t   of  t he   i n f o r m a t i o n   d i s p l a y   a p p a r a t u s ,  
he  h e a t   d i s s i p a t i o n   h o l e s   18  of  t he   l i g h t   e m i t t i n g   d e v i c e s   10  

r r a y e d   in   a  l i n e   can  c o m m u n i c a t e   w i t h   t h e   a d j a c e n t   h o l e ,  

he  h i g h - t e m p e r a t u r e   a i r   g e n e r a t e d   in  t h e   s e c t i o n   of  I g a d s   13  

f  LEDs  14  p a s s e s   t h e   h e a t   d i s s i p a t i o n   h o l e s   18  u p w a r d ,   p r e -  

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

a t i o n   d i s p l a y   a p p a r a t u s .   The  lamp  c a s e   17  i s   c o m p o s e d   of  t w o  

i de   p l a t e s   17a  and  17b  t h a t   form  a  c r o s s   s e c t i o n   in  the   s h a p e  

f  "  ",  and  t h e s e   s i d e   p l a t e s   17a  and  17b  a r e   c o m b i n e d   to  f o r m  

s q u a r e   lamp  c a s e .   N a m e l y ,   s i d e   p l a t e s   17a  and  17b  a re   r e s -  

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

/  -  



i o l e   18  in  t h e   s i d e   p l a t e   w h i c n   i s   nor.  a e v i a e a   dim  wxwi  a  

j r o o v e   19  a t   t h e   b o t t o m   of  t h e   s i d e   p l a t e   so  t h a t   an  edge   o f  

a  s u b s t r a t e   15  can   be  f i t t e d   to   t h e   g r o o v e   19.  F u r t h e r m o r e ,  

3f  t h e   two  d i v i d e d   s i d e   p l a t e ,   w h i c h   form  a  s i n g l e   s i d e   p l a t e  

fo r   t h e   lamp  c a s e   17  in   c l o s e   c o n t a c t   w i t h   e a c h   o t h e r ,   o n e  

3 i v i d e d   p a r t   17a  has   a  h o o k i n g   t o n g u e   20  a t   t h e   edge  of  i t s  

l i v i d e d   f a c e   and  a n o t h e r   d i v i d e d   p a r t   17b  a  h o o k i n g   edge  2 1 ,  

t fh ich   c a t c h e s   t h e   h o o k i n g   t o n g u e   2 0 .  

rfhen  t h e   lamp  c a s e   17  i s   f o r m e d   of  d i v i d e d   s i d e - p l a t e   p a r t s  

17a  and  17b,   t h e   a b o v e - m e n t i o n e d   h o o k i n g   t o n g u e   20  is   f i t t e d  

to  h o o k i n g   edge   21  w h i l e   m a k i n g   b o t h   d i v i d e d   f a c e s   come  t o  

c l o s e   c o n t a c t   f rom  t h e   r i g h t   and  l e f t ,   and  a  hook  20  p r o v i d e d  

at  t h e   e d g e   of   h o o k i n g   t o n g u e   20  i s   e n g a g e d   w i t h   the   end  p a r t  

Df  h o o k i n g   e d g e   2 1 .  

When  t h e   lamp  c a s e   17  i s   d i v i d e d ,   hook  22  i s   s e p a r a t e d   f r o m  

t h e   end  p a r t   of  h o o k i n g   e d g e   21  by  p u s h i n g   h o o k i n g   t o n g u e   20  

to  t h e   o u t s i d e   of  s i d e   p l a t e   17a ,   and  t h u s   s i d e   p l a t e s   1 7 a  

and  17b  can   be  p a r t e d .  

For   s u c h   a s s e m b l y   and  s e p a r a t i o n ,   a  g u i d e   p i e c e   23  i s   f i x e d  

to  e i t h e r   of  d i v i d e d   s i d e - p l a t e   p a r t s   17a  and  17b  and  a  g u i d e  

g r o o v e   24  i s   c u t   on  o t h e r   s i d e   of  t h e   d i v i d e d   s i d e - p l a t e   p a r t s  

17a  and  17b  and  f i t t e d   to   t h e   a b o v e - m e n t i o n e d   g u i d e   p i e c e   2 3 .  

The  lamp  c a s e   17  may  be  c o n s t r u c t e d   in  a  s h a p e   of  c y l i n d e r .  

In  t h i s   c a s e ,   a  g r o u p   of   p l u r a l   LEDs  14  i s   i n s e r t e d   i n t o   a  

lamp  c a s e   17  f r o m   t h e   r e a r   end  of  t h e   c a s e ,   and  t h e   edge  o f  

—  o  — 
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^ w ^ v c   i  ?  uj.  t n e   a.  amp 
c a s e   17,  w h i l e   w i d e n i n g   t he   r e a r   e d g e   of  lamp  c a s e . . H e a t  
S i s s i p a t i o n   h o l e s   18  may  be  f o r m e d   in  a l l   t h e   s i d e   p l a t e s  
*   t h e   lamp  c a s e .   17  so  t h a t   t h ,   h i g h - t e m p e r a t u r e   a i r   g e n e r a t e d  
>y  l e a d s   13  of   LEDs  14  can  f l o w   in  t h e   h o r i z o n t a l   d i r e c t i o n  
is  w e l l .  

' u r t h e r ,   i f   d e s i r e d ,   an  o p a q u e   p l a t e   or  f i l t e r   f o r   a d j u s t i n g  
he  l i g h t i n g   c o l o r   of  e a c h   LED  g r o u p ,   or  a  l e n s   ( n o t   i l l u s r a -  
ed)  f o r   e n l a r g i n g   t h e   v i s i b l e   a r e a   of   t h e   LED  g r o u p   may  b e  
n s t a l l e d   in  t h e   f r o n t   o p e n i n g   of  t h e   lamp  c a s e ,  
n  t h i s   i n v e n t i o n ,   t h e   lamp  c a s e   17  h a s   a  f u n c t i o n   as  h o o d  
t  t he   same  t i m e .  

ien  t h e   LEDs  w h i c h   c o n s t i t u t e   a  m u l t i c o l o r e d   l i g h t   e m i t t i n g  
s v i c e   10  r e c e i v e   i r r a d i a t i o n   of  e x t e r n a l   l i g h t ,   i t   i s  
Lable   to  h a l a t i o n ,   d e p e n d i n g   on  t h e   i r r a d i a t i n g   d i r e c t i o n ,  
>d  i f   t h e y   a r e   e n e r g i z e d   in  such   c o n d i t i o n ,   t h e   e x t e r n a l   l i g h t  
•duces   t h e   v i s i b i l i t y   of   them  r e m a r k a l y .   G e n e r a l l y ,   a l t h o u g h  
ie  e x t e r n a l   l i g h t   i s   s h a d e d   by  t h e   s h a d i n g   w i n d o w s   8  of  t h e  
s p l a y   b o a r d   9,  i t   can  be  a l s o   p r e v e n t e d   a l s o   by  m a k i n g   t h e  
ges   of  lamp  c a s e   17  p r o j e c t   f o r w a r d   f rom  t he   LED  g r o u p   1 4 .  
e  l e n g t h   of  t h e   p r o j e c t i o n   of  t h e   edge   of  l a m p c a s e   17  s h o u l d  

d e c i d e d   d e f i n i t e l y   a c c o r d i n g   to  t h e   c o n d i t i o n   to   u se   m u l t i -  
l o r e d   l i g h t   e m i t t i n g   d e v i c e s   10.  H o w e v e r ,   g e n e r a l l y   t h e  
e j e c t i o n   in  t h e   d i r e c t i o n   of  i r r a d i a t i n g   e x t e r n a l   l i g h t   i s  
sugh  in  t h e   l e n g t h   of  10  to  15  mm. 
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U s i n g   t h e   m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e   10  of   s u c h  

s t r u c t u r e   p e r m i t s   c h a n g e   of   t h e   s h a d i n g   w i n d o w s   8  of  d i s p l a y  

b o a r d   9  to   a  s i n g l e   d i s p l a y   w i n d o w .  

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

be  d i s p l a y e d   on  t h e   d i s p l a y   b o a r d   6,  f o r   e x a m p l e ,   s u c h   i n f o r -  

m a t i o n   as  " w a r n i n g   d e c l a r e d "   as  shown  in  F i g .   17  i s   d i s p l a y e d  

by  s e l e c t i n g   one  or   more   d i s p l a y   p a t t e r n s   f r o m   s e v e r a l   d i s -  

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

of  c o n t r o l   u n i t   ( n o t   i l l u s t r a t e d )   ,  s e n d i n g   o u t   t h e   c o n t r o l ,  

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

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

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

c o l o r e d   l i g h t   e m i t t i n g   d e v i c e s   10,  and  c o n t r o l l i n g   or   f l i c k e r i n g  

t h e   l i g h t   of  t h e   d e v i c e s .  

The  a b o v e - m e n t i o n e d   c o n t r o l   u n i t   can   be  c o n t a i n e d   in  e c l o s u r e   2 

of  t h e   main   body   1  t o g e t h e r   w i t h   o t h e r   e l e c t r i c a l   d e v i c e s ,   a n d  

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

c l o s u r e   2 .  

F i g s .   13  to   15  show  a n o t h e r   e m b o d i m e n t   c o n c e r n i n g   m u l t i c o l o r e d  

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

f r o n t   o p e n i n g   ■  of  l a m p c a s e   17  in  o r d e r   to   p r o v i d e   d u s t -   a n d  

w a t e r - p r o o f   p r o p e r t i e s   to   t h e   l a m p c a s e   17  and  e n h a n c e   t h e   a d a p t a -  

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

hs  t h e   c o v e r   25,  m  o p a q u e   p l a t e ,   c o l o r e d   f i l t e r ,   l e n s   or   t h e  

l i k e   can   be  u s e d   f o r   v a r i o u s   a p p l i c a t i o n s ,   in  t h i s   e x a m p l e   o f  

-  10  -  
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_^  ,  ^aDC  ,  ,  xs  c o n s t r u c t e d   in  t h e   c y l i n d r i c a l  
f o r m   and  s i x   h e a t   d i s s i p a t i o n   h o l e s   18  a r e   p r o v i d e d   a l o n g   t h e  
c i r c u m f e r e n c e   of  t h e   l a m p c a s e ,   b u t   t h e   n u m b e r s   of  t h e   h o l e s  
a re   n o t   l i m i t e d   to   s i x .  

f u r t h e r ,   in  t h e   g i v e n   p o s i t i o n   on  t h e   c i r c u m f e r e n c e   of   t h e   l a m p -  
case   17,  u s u a l l y   in  f r o n t   of   t h e   h e a t   d i s s i p a t i o n   h o l e s   1 8 ,  
: h r e a d s   26  i s   m a c h i n e d   and  a t   t h e   e n d ,   a  f l a n g e   27  i s   f i t t e d ,  
md  a  n u t   28  i s   a  s e t   to   t h e   t h r e a d s   26  .  The  f l a n g e   27  a n d  
tut  28  a r e   u s e d   f o r   h o l d i n g ,   in  t h e   m o u n t i n g   p l a t e   29,  m u l t i -  
c o l o r e d   l i g h t   e m i t t i n g   d e v i c e s   10  a r r a y e d   and  f i t t e d   in  t h e  
i s p l a y   u n i t ,   and  e a c h   m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e  
0  can  be  r e m o v e d   f r e e l y   f r o m   t h e   m o u n t i n g   p l a t e   29  b y  
o o s e n i n g   t h e   n u t   28.  The  s t r u c t u r e   f o r   h o l d i n g   t h e   l i g h t  
f i t t i n g   d e v i c e s   in  t h e   m o u n t i n g   p l a t e   29  i s   n o t   l i m i t e d   t o  
he  c o m b i n a t i o n   of   s c r e w   26  and  n u t   28  as  m e n t i o n e d   a b o v e ,  
ig.   16  shows   a  m o d i f i e d   e x a m p l e   of   a b o v e - m e n t i o n e d   e m b o d i -  
*nt  r e l a t e d   to   t h e   f r o n t   o p e n i n g   of   l a m p c a s e   17,  and  t h e  
3ge  of  t h e   o p e n i n g   i s   p r o j e c t e d   a  l i t t l e   f o r w a r d   f rom  c o v e r  
)  can   p r e v e n t   t h e   l i g h t i n g   f a c e   of  c o v e r   25  f rom  e x p o s u r e   t o  
- r e c t   s u n l i g h t   or   o t h e r   e x t e r n a l   l i g h t   t h a t   r e d u c e s   c o n t r a s t  
i tween  t h e   l i g h t   f rom  t h e   l i g h t i n g   f a c e   and  e x t e r n a l   l i g h t  
d  t h e r e f o r e   a l s o   l o w e r s   t h e   v i s i b i l i t y   of  t h e   i n f o r m a t i o n  

s p l a y   of  i n f o r m a t i o n   d i s p l a y   a p p a r a t u s .   Such  p u r p o s e   c a n  
u s u a l l y   a c h i e v e d   e n o u g h   by  1 0 - 1 5   mm  f o r w a r d   p r o j e c t i o n   o f  

ve r   2 5 .  
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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   as  d i s c l o s e d   a b o v e ,   t h e  

v i s i b i l i t y ,   v i s u a l   a t t r a c t i v i t y   and  a t t e n t i o n   e v o c a t i v e n e s s  

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

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

s e l e c t e d   f rom  p r e d e t e r m i n e d   d i s p l a y   p a t t e r n s   in  r e s p o n s e   t o  

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

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

M o r e o v e r ,   t h e   h i g h - t e m p e r a t u r e   a i r   g e n e r a t e d   in  t h e   lamp  c a s e  

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

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

of   LEDs  by  h i g h   t e m p e r a t u r e   can   be  p r e v e n t e d .   In  a d d i t i o n  

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

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

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

p r o p e r t i e s   . 

INDUSTRIAL  APPLICABILITY  OF  THE  INVENTION 

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

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

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

-  12  -  I I 
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WHAT  IS  CLAIMED  I S :  

1.  An  i n f o r m a t i o n   d i s p l a y   a p p a r a t u s   w h i c h   c o m p r i s e s   a  d i s p l a y  
u n i t   w h i c h   i s   made  of   a  n u m b e r   of   m u l t i c o l o r e d   l i g h t   e m i t t i n g  
d e v i c e s   a r r a y e d   in   t h e   c h e c k e r b o a r d   p a t t e r n ,   a  c o n t r o l   u n i t  
w h i c h   s e l e c t s   one  or   more   d i s p l a y   p a t t e r n s   f rom  d i f f e r e n t  

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

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

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

r e s p o n s e   to  t h e   s e l e c t e d   d i s p l a y   p a t t e r n   or   p a t t e r n s ,  

a d j u s t   t h e i r   b r i g h t n e s s ,   and  f l i c k e r   them  u n i t   w h i c h   l i g h t s  
t h e   m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e   g r o u p s   in  r e s p o n s e  
to   t h e   s e l e c t e d   d i s p l a y   p a t t e r n   or   p a t t e r n s ,   a d j u s t s   i t s  

or  t h e i r   b r i g h t n e s s ,   f l i c k e r s   t h e   l i g h t   of   t h e   l i g h t  

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

l i g h t   e m i t t i n g   d e v i c e   g r o u p s   as  r e q u i r e d .  

.  An  i n f o r m a t i o n   d i s p l a y   a p p a r a t u s   in  a c c o r d a n c e   w i t h   c l a i m  

1  in  w h i c h   e a c h   m u l t i c o l o r e d   l i g h t   e m i t t i n g   d e v i c e   p r o v i d e d  
w i t h   a  s u b s t r a t e   w h i c h   i s   f i t t e d   w i t h   one  or  more   l i g h t  

e m i t t i n g   d i o d e s   (LEDs)  in  e a c h   of  two  or  more   d i f f e r e n t  

c o l o r s   in  i t s   f r o n t   f a c e   and  w i t h   e l e c t r o d e s   on  i t s   b a c k  

f a c e ,   and  a  lamp  c a s e   w h i c h   h o l d s   s a i d   s u b s t r a t e   in  s u c h  

a  m a n n e r   as  f r e e l y   r e m o v a b l e ,   c o n t a i n s   t h e   LEDs,  and  i s  

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

p l a t e s   to   fo rm  a  p a t h   in  t h e   h o r i z o n t a l   or  v e r t i c a l   d i r e c -  

t i o n   when  s a i d   lamp  c a s e   i s   p l a c e d   h o r i z o n t a l l y .  



An  i n f o r m a t i o n   d i s p l a y   a p p a r a t u s   an  a t y u i u a i ^ c   w ^ a . . .  

2,  in  w h i c h   o p e n i n g   e d g e   of  s a i d   lamp  c a s e   in  t he   d i r e c -  

t i o n   of   l i g h t   e m i s s i o n   of   LEDs  is   p r o j e c t e d   in  a  g i v e n  

l e n g t h   f o r w a r e d   f rom  t h e   f r o n t   of  L E D s .  

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

2,  in  w h i c h   t h e   f r o n t   o p e n i n g   of  s a i d   lamp  c a s e   is   c o v e r e d  

w i t h   a  t r a n s p a r e n t   c o v e r .  

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

3,  in  w h i c h   s a i d   c o v e r   i s   a  o p a q u e   or  c o l o r e d   f i l t e r .  

;.  An  i n f o r m a t i o n   d i s p l a y   a p p a r a t u s   in  a c c o r d a n c e   w i t h   c l a i m  

3,  in  w h i c h   s a i d   c o v e r   h a s   a  l e n s   f u n c t i o n .  

-  i  h  — 
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This  international  search  report  has  not  been  established  in  respect  of  certain  claims  under  Article  17(2)  (a)  tor  the  following  reasons 
1  -L"_  Claim  numbers  because  they  relate  to  subject  matter  11  not  required  to  be  searched  by  this  Authonty.  namely 
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2.C-1  As  only  some  of  the  required  additional  search  fees  weT3  timely  paid  by  the  applicant,  this  international  search  report  covers  only  those claims  ot  the  international  application  for  which  tees  were  paid,  specifically  claims' 

3.LJ  No  required  additional  search  fees  were  timely  paid  by  the  applicant.  Consequently,  this  international  search  report  is  restricted  to  the invention  first  mentioned  in  the  claims,  it  is  covered  by  claim  numbers: 

4.LJ  As  all  searchable  claims  could  be  searched  without  effort  justifying  an  additional  fee.  the  International  Searching  Authonty  did  no!  mv.ie 
payment  of  any  additional  fee. 
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