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(54)  A  method  and  an  installation  for  the  manufacture  of  a  display  comprising  light-emitting  diodes. 
@  A  method  and  an  installation  for  the  manufacture  of  a 
diode  holder.  The  method  consists  of  forming  dish-shaped 
reflectors  in  a  blank  (13)  (for  signs  or  the  like)  and  making 
openings  therein  in  which  to  mount  diodes  (1).  In  the  open- 
ings  the  diodes  are  mounted  such  that  owing  to  their  wider 
rear  portion  they  are  wedged  in  position  in  the  opening. 

The  installation  comprises  a  machine  frame  (14)  on  which 
a  slide  member,  consisting  of  two  parallel  rods  (16),  is  hori- 
zontally  movable.  A  punching  and  stamping  means  (19)  is 
vertically  movable  on  the  slide  member.  The  means  com- 
prises  a  pair  of  blocks  the  movements  of  which  on  either  side 
of  the  blank  (13)  are  synchronized  and  which  blocks  are 

~l  formed  with  tools  designed  to  shape  the  reflectors  and  to 
^   make  the  openings  in  the  blank  (13). 
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The  p r e s e n t   i n v e n t i o n   c o n c e r n s   a  m e t h o d   and  an  

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

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

SE  A p p l i c a t i o n   8 2 0 0 9 1 3 - 5   and  is  s u i t a b l e   f o r   use  in  a 

v a r i e t y   of  d i f f e r e n t   a p p l i c a t i o n s ,   such  as  f o r   s i g n s   f o r  

a d v e r t i s e m e n t   or  i n f o r m a t i o n ,   or  as  a  b l i n k e r   d e v i c e   t o  

be  u s e d   in  c a r s .   The  d i s p l a y   c o m p r i s e s   a  number   of  l i g h t -  

- e m i t t i n g   d i o d e s ,   w h i c h   f o rm  a  d e s i r e d   p a t t e r n .   The  l i g h t -  

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

wh ich   a re   f o r m e d   in  a  p l a t e .  

The  p u r p o s e   of  t he   s u b j e c t   i n v e n t i o n   is  to  p r o v i d e   a 

m e t h o d   and  an  i n s t a l l a t i o n   by  means   of  wh ich   i t   b e c o m e s  

p o s s i b l e   to  m a n u f a c t u r e   s a i d   d i s p l a y   a c c o r d i n g   to  SE  P a t e n t  

A p p l i c a t i o n   8 2 0 0 9 1 3 - 5   w i t h   maximum  e f f i c i e n c y .   T h i s   i s  

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

i n v e n t i o n   by  means  of  a  m e t h o d   w h i c h   is  c h a r a c t e r i z e d   b y  

the   s t e p s   of  m a p p i n g   t he   s e l e c t e d   p a t t e r n   on  a  s u b s t r a t u m ,  

d e t e r m i n i n g   the   c o o r d i n a t e   p o i n t s   r e l a t i n g   to  t he   p o s i t i o n s  

of  t h e   l i g h t - e m i t t i n g   d i o d e s   to  fo rm  t he   s e l e c t e d   p a t t e r n ,  

r e c o r d i n g   the   c o o r d i n a t e s   t h u s   d e t e r m i n e d   and  u s i n g   t h e  

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

of  means   a r r a n g e d   to  p r e s s   i m p r e s s i o n s   in  a  p l a t e   t o  

form  t he   r e f l e c t o r s   and  to  p u n c h   o p e n i n g s   in  s a i d   i m p r e s -  

s i o n s   f o r   r e c e p t i o n   t h e r e i n   of  t h e   d i o d e s ,   i n s e r t i n g   t h e  

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

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

t h e r e i n ,  t o   a  p o s i t i o n  w h e r e i n  t h e   d i o d e s   w i l l   be  w e d g e d  

a g a i n s t   t he   e d g e s   of  t h e   o p e n i n g s   by  means  of  t h e i r   w i d e r  

r e a r   p o r t i o n   and  a  m e c h a n i c a l   bond  be  f o r m e d   b e t w e e n   t h e  

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

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



in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   is  c h a r a c t e r i z e d   b y  

means   f o r   d e t e r m i n i n g   the   c o o r d i n a t e   r e l a t i n g   to  t h e  

p o s i t i o n s   of  t h e   l i g h t - e m i t t i n g   d i o d e s ,   means   f o r   r e c o r d -  

ing  s a i d   c o o r d i n a t e s   and  means   f o r   c o n t r o l l i n g   t he   o p e r -  
a t i o n s   of  s t a m p i n g   and  p u n c h i n g   s i g n   b l a n k s   in  r e s p o n s e  

to  b e i n g   c o n t r o l l e d   by  the   d a t a   of  t h e   r e c o r d e d   c o o r d i n a t e  

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

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

means   c o n s i s t i n g   of  two  b l o c k s   one  of  w h i c h   c o m p r i s e s   a n  

a b u t m e n t   member  and  t he   o t h e r   one  a  c l a m p i n g   j a w ,   a 

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

moved  in  s y n c h r o n i z e d   r e l a t i o n s h i p   on  e i t h e r   s i d e   of  s a i d  

s i g n   b l a n k .  

The  i n v e n t i o n   a l l o w s   a  d i s p l a y   of  t h e   k i n d  

d i s c l o s e d   in  SE  P a t e n t   A p p l i c a t i o n   8 2 0 0 9 1 3 - 5   to  be  m a n u -  

f a c t u r e d   in  an  e f f i c i e n t   m a n n e r   and  be  g i v e n   the   d e s i r e d  

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

a p p e a r   f rom  t he   d e p e n d e n t   c l a i m s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  c l o s e r   d e t a i l   i n  

the   f o l l o w i n g   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 ,  

w h e r e i n   F i g .   1  is  a  c r o s s - s e c t i o n a l   v iew  t h r o u g h   a  l i g h t -  

- e m i t t i n g   d i o d e   w h i c h   is  m o u n t e d   a c c o r d i n g   to  t h e   m e t h o d  

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

d e s c r i b e d   in  SE  P a t e n t   A p p l i c a t i o n   8 2 0 0 9 1 3 - 5 ,   F i g .   2  i s  

a  p l a n   v iew  of  a  p r a c t i c a l   a p p l i c a t i o n   of  s a i d   d i s p l a y  

c o m p r i s i n g   l i g h t - e m i t t i n g   d i o d e s ,   F i g .   3  is  a  g e n e r a l  

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

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

i n v e n t i o n .   F i g .   4  is  a  f r o n t   v iew  of  t h e   m a c h i n e   p a r t  

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

i t s e l f ,   F i g .   5  is  an  end  v iew  of  t h e   m a c h i n e   p a r t   o f  

F i g .   4,  and  F i g s .   6,  7a  and  7b  show  d e t a i l s   of  t h i s  

m a c h i n e   p a r t .  



F i g .   1  i l l u s t r a t e s   a  l i g h t - e m i t t i n g   d i o d e   1  w h i c h  

is  p o s i t i o n e d   in  a  h o l d e r   2.  The  l a t t e r   c o n s i s t s   of  a 

p l a t e   3  of  s h e e t   m e t a l .   P r e f e r a b l y ,   the   s h e e t   m e t a l   i s  

a l u m i n i u m   p l a t e ,   wh ich   has  been  e x p o s e d   to  an  a n o d i z i n g  

t r e a t m e n t ,   w h e r e b y   a  r e f l e c t i v e   s u r f a c e   l a y e r   4  f o r m s  

on  t h e   p l a t e .  

The  d i o d e   1  is  m o u n t e d   in  an  o p e n i n g   f o r m e d   i n  a  

d i s h - s h a p e d   r e f l e c t o r   5.  D i o d e s   t y p i c a l l y   have   a  s l i g h t l y  

c o n i c a l   c o n f i g u r a t i o n ,   a  s h a p e   wh ich   is  a  c o n s e q u e n c e   o f  

t he   f a c t   t h a t   in  t he   m a n u f a c t u r e   of  t he   d i o d e s   i t   must   b e  

p o s s i b l e   to  r e l e a s e   t he   l a t t e r   f rom  t he   mou ld   in  w h i c h  

t h e y   a r e   f o r m e d .   T h i s   c o n i c i t y   of  t he   d i o d e s   is  m a d e  u s e  

of  in  t h e   p r e s e n t  i n v e n t i o n   in  t h a t   t he   d i o d e s   a re   m o u n t e d  

f rom  b e l o w   ( in   a c c o r d a n c e   w i t h   F i g .   1)  in  t h e   o p e n i n g  

f o r m e d   in  the   r e f l e c t o r ,   in  wh ich   o p e n i n g   t h e y   a re   w e d g e d  

s e c u r e l y   in  p o s i t i o n .   T h i s   b e c o m e s   p o s s i b l e   b e c a u s e   t h e  

s i z e   of  t he   o p e n i n g   is  made  to  ma tch   t he   s i z e   of  t he   d i o d e .  

The  w e d g i n g   f o r c e   by  means   of  wh ich   t he   d i o d e   is  s e c u r e d  

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

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

in  t he   p l a t e   3.  Th i s   m e c h a n i c a l   bond  may  be  s t r e n g t h e n e d  

by  an  a d h e s i v e   a p p l i e d   to  t he   e d g e s   of  t h e   o p e n i n g .  

The  d i s h - s h a p e d   r e f l e c t o r   5  may  have  a  p a r a b o l i c ,   s e m i -  

- s p h e r i c a l   or  o t h e r   s u i t a b l e   s h a p e .   The  c o n n e c t i o n s   o f  

t he   d i o d e   1  c o n s i s t   of  r i g i d   r o d s   6,  w h i c h   e x t e n d   a l o n g  
t h e   l o w e r   f a c e   ( a c c o r d i n g   to  F i g .   1)  of  t h e   p l a t e   3 ,  

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

d i o d e s   1  a re   i n t e r c o n n e c t e d   and  c o n n e c t e d   to  t he   s o u r c e  

of  c u r r e n t   by  s o l d e r i n g   the   r o d s   6  t o g e t h e r   or  s o l d e r i n g  
them  to  w i r e s .   The  m a n n e r   of  i n t e r c o n n e c t i o n   of  t h e  

d i o d e s   and  of  t h e i r   c o n n e c t i o n   means  to  a  s o u r c e   o f  

c u r r e n t   may  be  t a i l o r - m a d e   to  s u i t   t he   p a r t i c u l a r   n e e d s  

of  e ach   i n d i v i d u a l   a p p l i c a t i o n   of  t he   i n v e n t i o n .  



The  t i g h t   and  c l o s e   a b u t m e n t   of  the   d i o d e   w a l l s  

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

f rom  l e a k i n g   in  b e t w e e n   t he   w a l l s   and  the   e d g e s   i n t o   t h e  

i n t e r i o r   of  t h e   d i s p l a y .   A  r e a r   p l a t e   ( n o t   shown)   i s  

p o s i t i o n e d   on  t he   b o t t o m   ( a c c o r d i n g   to  F i g .   1)  of  t h e  

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

the   r e a r   p l a t e   c o u l d   be  p r o v i d e d   w i t h   d i o d e s   to  f o rm  a 

t w o - s i d e d   s i g n .  

The  r i g i d   r o d s   6  e x t e n d   a l o n g   t he   w a l l s   of  t h e  

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

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

c o n d e n s a t i o n   f rom  f o r m i n g   on  t h e   r o d s   6.  In  t h i s   m a n n e r  

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

B e c a u s e   of  t h e   c o n f i g u r a t i o n   of  t he   r e f l e c t o r   5 

t h e   l i g h t   e m i t t e d   f rom  t h e   d i o d e   1  w i l l   be  r e f l e c t e d   i n  

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

t h e   c o m p a r a t i v e l y   weak  l i g h t   e m i t t e d   f rom  a  l i g h t -  

- e m i t t i n g   d i o d e   w i l l   be  s t r e n g t h e n e d   w i t h   r e g a r d   to  i t s  

e f f e c t   and  power   in  a  d i r e c t i o n   s t r a i g h t   o u t w a r d s   f rom  t h e  

r e f l e c t o r .   No  s e p a r a t e   t r a n s p a r e n t   g l a s s   s h e e t   or  s i m i l a r  

e l e m e n t   need   to  be  p r o v i d e d   in  f r o n t   of  t he   d i o d e s   s i n c e  

t h e   e l e c t r i c   c o n n e c t i o n s   and  w i r e s   a re   w e l l   p r o t e c e d   a n y -  

w a y .  

F i g .   2  shows  one  e x a m p l e   of  a  s u i t a b l e   a p p l i c a t i o n  

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

SE  P a t e n t   A p p l i c a t i o n   8 2 0 0 9 1 3 - 5 .   F i g .   2  i l l u s t r a t e s   a 

s i g n a l   d e v i c e   7  in  t h e   fo rm  of  an  e l o n g a t e ,   r e c t a n g u l a r  

h o l d e r   8  in  wh ich   a r e   f o r m e d   a  number   of  r e f l e c t o r s   5 .  

In  t h e   m a n n e r   shown  in  F i g .   1  one  l i g h t - e m i t t i n g   d i o d e   1 

is  m o u n t e d   in  each   one  of  t h e s e   r e f l e c t o r s .   At  each   e n d  

of  t h e   h o l d e r   a  number   of  y e l l o w   l i g h t - e m i t t i n g   d i o d e s   9 

a re   p r o v i d e d .   The  l i g h t - e m i t t i n g   d i o d e s   10,  wh ich   a r e  

p o s i t i o n e d   i n t e r m e d i a t e   t he   o u t e r m o s t   g r o u p s   9  of  l i g h t -  

- e m i t t i n g   d i o d e s ,   a r e   r e d .   The  h o l d e r   is  i n t e n d e d   to  b e  



m o u n t e d   f o r   i n s t a n c e   at  t h e   r e a r   of  c a r s ,   in  wh ich   c a s e  

t h e   c e n t r a l   red  l i g h t - e m i t t i n g   d i o d e s   10  s e r v e   as  b r a k e  

l i g h t s   w h e r e a s   the   y e l l o w   l i g h t - e m i t t i n g   d i o d e s   9  at  e a c h  

end  of  t he   h o l d e r   s e r v e   as  b l i n k e r s .   A  d e v i c e   of  t h i s   k i n d  

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

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

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

t h e   b l i n k e r   d i o d e s   9  a  r e l a y   or  s i m i l a r   means   is  c o u p l e d  

b e t w e e n   the   power   s o u r c e   and  the   d i o d e s .  

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

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

t h e   l e f t - h a n d   p a r t   of  F i g .   4.  A  c o n v e n t i o n a l   s i g n   13 

c a r r i e s   t he   t e x t   f o r m e d   by  l i g h t - e m i t t i n g   d i o d e s .   The  l a t t e r  

a r e   made  to  emi t   l i g h t   c o n t i n u o u s l y   or  to  e m i t   an  i n t e r -  

m i t t e n t   l i g h t   to  i l l u m i n a t e   the   t e x t .   In  t h i s   m a n n e r ,   t h e  

d i o d e s   may  as  i l l u s t r a t e d   c o v e r   t he   e n t i r e   d e s i g n   t o  

be  i l l u m i n a t e d   or  s e r v e   as  o u t l i n e - i n d i c a t o r s .  

The  r o d s   6  may  be  c a s t   i n t o   a  f i l l e r   c o m p o u n d   o f  

s y n t h e t i c - r e s i n   m a t e r i a l   or  t he   l i k e .   In  t h i s   c a s e   t h e  

m a t e r i a l   must   e n c l o s e   t h e   r o d s   to  p r e v e n t   c o n d e n s a t i o n  

f rom  f o r m i n g   on  the   r o d s .  

T h e  i n s t a l l a t i o n   i l l u s t r a t e d   in  F i g .   3  d e s i g n e d   t o  

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

c o m p r i s e s   a  d r a w i n g   b o a r d   11,  a  d a t a   p r o c e s s i n g   c o m p u t e r  

p a r t   12  and  a  m a c h i n e   p a r t   1 4 .  

The  d e v i c e   to  be  m a n u f a c t u r e d , i n   t h i s   c a s e   a  s i g n ,  

( s e e   t he   p l a t e   or  s i g n   b l a n k   13  in  F i g .   5)  c a r r i e s  

s y m b o l s ,   e . g .   the   l e t t e r s   TAXI.  The  l e t t e r s   a r e   to  b e  

made  v i s i b l e   by  means  of  l i g h t - e m i t t i n g   d i o d e s   and  t h e  

power   of  the   l i g h t - e m i t t i n g   d i o d e s   1  is  i m p r o v e d   b y  

m o u n t i n g   each   d i o d e   in  i t s   i n d i v i d u a l   r e f l e c t o r   5  a s  

d e s c r i b e d   in  the   a f o r e g o i n g .  

The  f i r s t   s t a g e   of  t h e   m a n u f a c t u r e   of  t h e   s i g n   13 

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



on  t h e   d r a w i n g   b o a r d   11  and  to  d e t e r m i n e   w i t h   t he   a i d   o f  

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

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

c o m p u t e r   12  and  a re   r e c o r d e d   in  t he   l a t t e r   on  e . g .   a 

f l o p p y   d i s c .   In  t h i s   c o n n e c t i o n   s h o u l d   be  p o i n t e d   o u t  

t h a t   t h e   d r a w i n g   b o a r d   11,  t h e   c o m p u t e r   12  and  t h e   m a c h i n e  

14  a r e   w i r e d   t o g e t h e r .   Such  w i r i n g   is  w e l l   known  a n d  

t h e r e f o r e   need   not  be  shown  on  t h e   d r a w i n g s   as  t h i s   w o u l d  

u n n e c e s s a r i l y   c l u t t e r   t h e   l a t t e r   and  i m p a i r   t h e   c l a r i t y .  

The  c o m p u t e r   12  is  t h e r e a f t e r   e m p l o y e d   to  c o n t r o l  

the   m o v e m e n t s   of  a  s l i d e   member   in  t he   m a c h i n e   14,  s a i d  

s l i d e   member   c o n s i s t i n g   of  two  p a r a l l e l   r o d s   16.  T h e  

m a c h i n e   14  c o m p r i s e s   a  m o t o r   17  to  e f f e c t   t h e   Y - a x i s  

c o o r d i n a t e   m o v e m e n t s   and  a  m o t o r   18  to  e f f e c t   t h e   X - a x i s  

c o o r d i n a t e   m o v e m e n t s   of  t h e   s t a m p i n g   and  p u n c h i n g   t o o l   19 

p r o p e r ,   w h i c h   is  c o n t r o l l e d   by  t h e   c o m p u t e r   12  and  c o m p r i s e s  

two  b l o c k s   20,  21.  T h e s e   means   and  t h e i r   a r r a n g e m e n t   w i l l  

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

r e f e r e n c e   to  F i g s .   6,  7a  and  7 b .  

As  a p p e a r s   f rom  F i g .   6  t h e s e   b l o c k s   20,  21  a r e   a r r a n g e d  

f o r   m o v e m e n t   on  t h e i r   r e s p e c t i v e   rod  16  on  e i t h e r   s i d e   o f  

t h e   s i g n   13.  The  b l o c k   m o v e m e n t s   a r e   s y n c h r o n i z e d   so  as  t o  

e n s u r e   t h a t   at  a l l   t i m e s   t h e   two  b l o c k s   w i l l   be  p o s i t i o n e d  

o p p o s i t e   e a c h   o t h e r .   The  b l o c k   20  c o m p r i s e s   an  a b u t m e n t  

member   22  ( s e e   F i g .   6)  and  w i l l   work  a g a i n s t   t h e   s i d e   o f  

t he   s i g n   i n t e n d e d   to  f o rm  t h e   r e a r   f a c e   ( t h e   l o w e r   f a c e  

a c c o r d i n g   to  F i g .   1 ) .   When  t h e   two  b l o c k s   20,   21  h a v e  

been   p o s i t i o n e d   as  d e s i r e d   on  e i t h e r   s i d e   of  t h e   s i g n   b l a n k  

13  t h e   a b u t m e n t   member  22  is  moved  to  a  p o s i t i o n   in  a b u t -  

ment   a g a i n s t   t he   s h e e t   m e t a l   of  t he   s i g n   b l a n k .   The  a b u t -  

ment   member   22  is  o p e r a t e d   by  means   of  a  p i s t o n   23  w h i c h  

is  m o v a b l e   in  a  c y l i n d e r   c h a m b e r   2 4 .  

The  b l o c k   21  c o m p r i s e s   a  c l a m p i n g   jaw  25  o p e r a t e d   b y  



means  of  a  p i s t o n   26  wh ich   is  m o v a b l e   in  a  c y l i n d r i c a l  

s p a c e   27.  The  c l a m p i n g   jaw  25  moves  i n t o   a b u t m e n t   a g a i n s t  

the   f r o n t   f a c e   of  the   s i g n   b l a n k   13,  w h e r e b y   the   l a t t e r  

w i l l   be  c l a m p e d   b e t w e e n   the   c l a m p i n g   jaw  25  and  t he   a b u t -  

ment   member   22.  In  t h i s   p o s i t i o n   a  s t a m p i n g   d i e   2 8  

m o u n t e d   in  t h e   i n t e r i o r   of  t h e   c l a m p i n g   jaw  25  w i l l   b e  

f o r c e d   f o r w a r d s   to  make  a  d i s h - s h a p e d   i m p r e s s i o n   in  t h e  

s i g n   b l a n k   to  fo rm  t he   r e f l e c t o r   5.  The  d i e   28  i s  

o p e r a t e d   by  means   of  a  p i s t o n   29  m o v a b l e   i n s i d e   a  c y l i n d e r  
30  ( s e e   F i g .   7b  wh ich   is  a  c o n t i n u a t i o n   of  F i g .   7 a ) .  

F i n a l l y ,   t h e   o p e n i n g   is  p u n c h e d   in  the   r e f l e c t o r   by  m e a n s  

of  a  p u n c h i n g   member  31  wh ich   is  a r r a n g e d   f o r   m o v e m e n t  

i n  t h e   s t a m p i n g   d i e   28  and  is  o p e r a t e d   by  means   of  a  p i s t o n  

32  p o s i t i o n e d   in  a  c y l i n d e r   33  at  t he   o u t e r   end  of  t h e  

b l o c k   21.  When  the   f o r m a t i o n   of  t he   r e f l e c t o r   5  i n c l u d i n g  

t he   c e n t r a l   o p e n i n g   t h e r e i n   has  been  c o n c l u d e d   t h e  

a b u t m e n t   member   22,  t he   c l a m p i n g   jaw  25,  t he   d i e   28  a n d  

the   p u n c h i n g   member  31  a re   moved  a p a r t   and  away  f rom  t h e  

s i g n   b l a n k   13,  w h e r e b y   the   p u n c h i n g   and  s t a m p i n g   t o o l   19 

w i t h o u t   r e s t r a i n t   may  be  moved  by  means  of  t he   m o t o r s  

17,  18  to  t he   n e x t   p o s i t i o n   in  o r d e r   to  s h a p e   a n o t h e r  

r e f l e c t o r   in  t he   s i g n   b l a n k .   S e n s i n g   means   ( n o t   s h o w n )  

a re   p r e f e r a b l y   p r o v i d e d   to  s e n s e   when  t he   v a r i o u s   p a r t s  

have   r e t u r n e d   to  the   c o r r e c t   p o s i t i o n s . .  

When  t h e   r e f l e c t o r s   5  have   been   f o r m e d   in  t h e  

s i g n   b l a n k   13  t h e  d i o d e s   a re   m o u n t e d   in  t he   o p e n i n g s  

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

a re   s e c u r e l y   wedged  t h e r e i n   and  the   m e c h a n i c a l   b o n d  

( p r e s s   f i t )  i s   e s t a b l i s h e d   b e t w e e n   the   d i o d e s   1  and  t h e  

p l a t e   3.  I t   may  be  a d v i s a b l e   to  s t r e n g t h e n   t he   bond  b y  

g l u e i n g   in  wh ich   c a s e   t he   g l u e   is  b r u s h e d   o n t o   t h e   r e a r  

f a c e   (as   s een   in  F i g .   1)  of  t he   s i g n   b l a n k .   The  r o d s   6 

a re   b e n t   to  t he   d e s i r e d   p o s i t i o n s   and  s o l d e r e d   t o g e t h e r  



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

F i n a l l y ,   a  r e a r   p l a t e   is  m o u n t e d   to  f i n i s h   o f f   t he   d i s p l a y .  

The  i n v e n t i o n   is  no t   l i m i t e d   to  t he   e m b o d i m e n t s  

shown  and  d e s c r i b e d   bu t   a  v a r i e t y   of  m o d i f i c a t i o n s   a r e  

p o s s i b l e   w i t h i n   t he   s c o p e   of  t h e   a p p e n d e d   c l a i m s .   T h e  

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

o p e r a t e d   bu t   h y d r a u l i c a l l y   o p e r a t e d   means   a re   l i k e w i s e  

f e a s i b l e .   The  r e q u i r e d   p a c k i n g s   and  v  - l s  a n d   o t h e r   r e q u i r e d  

means   of  v a r i o u s   t y p e s   a r e   w e l l - k n o w n   to  t h e   a r t i s a n  

in  t h e   f i e l d   and  f o r   t h i s   r e a s o n   have   no t   been  d e s c r i b e d  

h e r e i n   in  o r d e r   no t   to  u n n e c e s s a r i l y   l e n g t h e n   t h e  

d e s c r i p t i o n .  

The  c o o r d i n a t e s   may  be  d e t e r m i n e d   by  o t h e r   m e a n s  

t h a n   r u l e r s .  



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

l i g h t - e m i t t i n g   d i o d e s   ( 1 ) ,   w h e r e i n   s a i d   l i g h t - e m i t t i n g  

d i o d e s   (1)   a r e   d i s p o s e d   to  f o r m   a  s e l e c t e d   p a t t e r n  

and  w h e r e i n  r e f l e c t o r s   (5)  s u r r o u n d  t h e   i n d i v i d u a l  

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

i  z  e  d   b  y  

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

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

p o s i t i o n s   of  t h e   l i g h t - e m i t t i n g   d i o d e s   (1)   to  form  t h e  

s e l e c t e d   p a t t e r n ,  

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

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

the   m o v e m e n t s   of  means   a r r a n g e d   to  p r e s s   i m p r e s s i o n s  

i n t o   a  p l a t e   ( 1 3 )   to  form  s a i d   r e f l e c t o r s   (5)  and  t o  

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

of  s a i d   d i o d e s   ( 1 ) ,  

i n s e r t i n g   t h e   l i g h t - e m i t t i n g   d i o d e s   ( 1 ) ,   wh ich   a r e  

f o r m e d   w i t h   a  w i d e r   r e a r   p o r t i o n ,   i n t o   s a i d   r e f l e c t o r s   ( 5 )  

t h r o u g h   the   o p e n i n g s   t h e r e i n ,   to  a  p o s i t i o n ,   w h e r e i n   t h e  

d i o d e s   w i l l   be  wedged   a g a i n s t   t h e   e d g e s   of  t he   o p e n i n g  

by  means  of  t h e i r   w i d e r   r e a r   p o r t i o n   and  a  m e c h a n i c a l   b o n d  

be  f o r m e d   b e t w e e n   t he   d i o d e s   and  t he   p l a t e   ( 1 3 ) .  

2.  An  i n s t a l l a t i o n   f o r   p e r f o r m i n g   t h e   m e t h o d  

a c c o r d i n g   to  c l a i m   1  of  m a n u f a c t u r i n g   d i s p l a y s   i n c o r p o r a t i n g  

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

a re   p o s i t i o n e d   s a i d   l i g h t - e m i t t i n g   d i o d e s   (1)  to  form  a 

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

i  z  e  d   b  y  

means  (11)   f o r   de te rmin ing   the   c o o r d i n a t e s   r e l a t i n g  

to  t he   p o s i t i o n s   of  s a i d   l i g h t - e m i t t i n g   d i o d e s   ( 1 ) ,  

means  (12 )   f o r   r e c o r d i n g   s a i d   c o o r d i n a t e s ,   a n d  

means  (14 )   f o r   c o n t r o l l i n g   t h e   o p e r a t i o n s   of  s t a m p i n g  



and  p u n c h i n g   s i g n   b l a n k s   (13)   in  r e s p o n s e   to  b e i n g  

c o n t r o l l e d   by  t he   d a t a   of  s a i d   r e c o r d e d   c o o r d i n a t e   p o -  

s i t i o n s ,   s a i d   means   (14 )   c o n t r o l l i n g   t h e   s t a m p i n g   a n d  

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

s t a m p i n g   means   c o n s i s t i n g   of  two  b l o c k s   ( 2 0 ,   2 1 ) , o n e  

( 2 0 ) ,   of  w h i c h   c o m p r i s e s   an  a b u t m e n t   member   (22)   and  t h e  

o t h e r   one  (21 )   a  c l a m p i n g   jaw  ( 2 5 ) ,   a  s t a m p i n g   d i e   ( 2 8 )  

and  a  p u n c h i n g   member   ( 3 1 ) ,   s a i d   two  b l o c k s   (20 ,   2 1 )  

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

of  s a i d   s i g n   b l a n k   ( 1 3 ) .  

3.  An  i n s t a l l a t i o n   as  c l a i m e d   in  c l a i m   2 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t   s a i d  

p u n c h i n g   and  s t a m p i n g   means  (20 ,   21)  a r e   v e r t i c a l l y   m o v a b l e  

on  a  s l i d e   member  w h i c h   in  t u r n   is  h o r i z o n t a l l y   m o v a b l e   i n  

a  m a c h i n e   f r a m e .  
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