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@  Method  for  making  decorative  emblems. 

A  method  for  making  decorative  emblems,  plaques, 
and  panels  comprising  flow  coating  a  clear,  fluent  plastics 
material  onto  the  surface  of  a  decorated  substrate  (12). 
Flow  coating  is  accomplished  with  a  multiple  orifice 
nozzle  (49)  (or  nozzles  49.  50)  which  is  passed  over  the 
surface  of  the  decorative  substrate  at  a  steady  speed  to 
give  a  uniform  thickness  coating  of  .020  to  .030  inch 
(.508  to  .762  mm).  The  flow  coated  fluent  plastic  is  then 
cured  and  the  emblems,  plaques  or  panels  are  formed  from 
the  coated  decorative  substrate. 



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

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  m e t h o d   f o r  

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

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

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

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

s u b s t r a t e   to  g i v e   a  u n i f o r m   t h i c k n e s s   c o a t e d   s u b s t r a t e  

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

D e c o r a t i v e   p l a q u e s   and  e m b l e m s   a r e   w i d e l y   u s e d  

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

m o t i v e   and  a p p l i a n c e   f i e l d s .   In  t he   p a s t ,   a  c o l o r e d  

v i t r e o u s   f r i t   was  f l o w e d   i n t o   a  b r o n z e   s u b s t r a t e   a n d  

f i r e d   a t  1 2 5 0 ° F .   The  g l a s s - l i k e   v i t r e o u s   e n a m e l   s e r v e d  

to  b e a u t i f y   t he   p r o d u c t   and  p r o t e c t   t h e   d e c o r a t i v e  

s u b s t r a t e   f rom  w e a t h e r i n g   s h o u l d   t h e   p l a q u e   or   e m b l e m   - 

be  e x p o s e d   to  t he   e n v i r o n m e n t .  

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

s u c h   p l a q u e s   and  e m b l e m s .   For   e x a m p l e ,   in  Loew  (U.  S .  

P a t e n t   No.  3 , 6 5 4 , 0 6 2 ) ,   t h e r e   i s   d i s c l o s e d   a  p r o c e s s   f o r  

i n j e c t i o n   m o l d i n g   a  d e c o r a t i v e   M y l a r   f a c i n g   s h e e t   o v e r  

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

of   p r o t e c t i v e   v a r n i s h   on  t he   o u t e r   s u r f a c e   of   t h e  



f a c i n g   s h e e t .   G i t s ,   U.  S.  P a t e n t   No.  3 , 2 4 6 , 0 6 6 ,   i s   s i m i l a r  

in  t h a t   m a l e   and  f e m a l e   m o l d s   a r e   u s e d   to  fo rm  a  c a v i t y  
i n t o   w h i c h   a  d e c o r a t i v e   f o i l   is   p l a c e d   and  i n t o   w h i c h   a  
c l e a r   p l a s t i c   m a t e r i a l   i s   i n j e c t e d .   P r i o r   to  i n j e c t i n g  
a  c l e a r   p l a s t i c   m a t e r i a l   a g a i n s t   t h e   f r o n t   f a c e   of  t h e  

f o i l ,   t h e   f o i l   i s   p r e c o a t e d .   O t h e r   m o l d i n g   p r o c e s s e s ,  
s u c h   as  c o m p r e s s i o n   m o l d i n g   ( e i t h e r   one  or  two  s h o t ) ,  

a r e   a l s o   w e l l   known  in  the   a r t .   See  f o r   i n s t a n c e ,   U . S .  

P a t e n t s   No.  2 , 2 4 4 ,   5 6 5 ; 2 , 9 3 1 , 1 1 9 ;   3 , 0 7 5 , 2 4 9 ;   and  3 , 1 1 4 , 5 9 7 .  
In  my  c o p e n d i n g   a p p l i c a t i o n   S e r i a l   No.  7 0 2 , 1 9 4 ,  

f i l e d   J u l y   2,  1 9 7 6 ,   t h e r e   i s   d i s c l o s e d   an  i m p r o v e d   p r o c e s s  
f o r   p r o d u c i n g   d e c o r a t i v e   e m b l e m s .   T h a t   p r o c e s s   i n v o l v e s  

c a s t i n g   a  p l a s t i c   m a t e r i a l   o n t o   d e c o r a t i v e   f o i l   s h a p e s  
to  f o rm  a  m e n i s c u s   w h i c h   when  c u r e d   g i v e s   a  l e n s   e f f e c t  

to  t h e   top   s u r f a c e   of   t h e   f o i l   s h a p e .   A  p r o b l e m   w i t h   t h a t  

p r o c e s s   i s   t h a t   d e s p i t e   an  a b i l i t y   to  v a r y   t he   s i z e   a n d  

s h a p e ,   i t   is   n o t   p r a c t i c a l   to  l a t e r   c o n f o r m   t h e   a s - c a s t  

emb lem  to  n o n - p l a n a r   s u r f a c e s .  

A n o t h e r   p r o b l e m   i s   t h a t   t h e   f o i l   s h a p e s   a r e  

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

a  r e s u l t   be  t oo   c u m b e r s o m e   and  c o s t l y   f o r   some  p u r p o s e s .  

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

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

e x p e n s i v e ,   more  e f f i c i e n t   and  w h i c h   y i e l d s   a  p r o d u c t  

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

i f   d e s i r e d .  

The  p r e s e n t   i n v e n t i o n   m e e t s   t h a t   n e e d   by  u t i -  

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

m a t e r i a l   to  a  d e c o r a t i v e   s u b s t r a t e   f rom  w h i c h   i n d i v i d u a l  

e m b l e m s   and  p l a q u e s   may  t h e n   be  s t a m p e d   and  s h a p e d .   O f  

c o u r s e ,   f l o w   c o a t i n g   p e r   se  is   known  in  a  n u m b e r   of   a r e a s .  

My  c o p e n d i n g   a p p l i c a t i o n   S e r i a l   No.  7 1 8 , 5 7 8 ,   f i l e d  

A u g u s t   30,  1 9 7 6 ,   d i s c l o s e s   s u c h   a  p r o c e s s   f o r   c o a t i n g  

g l a s s   c o n t a i n e r s .   As  a n o t h e r   e x a m p l e ,   U.  S.  P a t e n t s  

No.  3 , 8 7 5 , 8 9 3   to  R i l e y   and  3 , 4 3 1 , 8 8 9   to  F r a a t z   b o t h  

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

to  l a y   down  a  t h i n   f i l m   o n t o   a  f l a t   s u r f a c e .   But  F r a a t z  



and  R i l e y   do  n o t   r e l a t e   to  emblem  or  p l a q u e   m a n u -  

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

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

I t   s h o u l d   a l s o   be  n o t e d   t h a t   H a n s e n   in  U . S .  

P a t e n t   N o .  3 , 7 2 5 , 1 1 2   M e n t i o n s   f l o w   c o a t i n g   as  one  of  t h e  

p o s s i b l e   m e t h o d s   f o r   p r o d u c i n g   h i s   c o a t e d   or   e n c a p s u -  
s u b s t r a t e s .   T h a t   p a t e n t   d i s c l o s e s   a p p l y i n g   a  p r o -  
t e c t i v e   l o w - g l a r e ,   u n i f o r m l y   t e x t u r e d ,   t r a n s p a r e n t ,   p o l y -  
m e r i c   c o a t i n g   to  a  s u b s t r a t e   s u c h   as  wood,   s t e e l ,   h a r d -  

b o a r d ,  a l u m i n u m   and  the   l i k e .   S t i l l ,   t he   i n t e n t   o f  

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

t y p e   c o n t e m p l a t e d   by  the   p r e s e n t   i n v e n t i o n .  

T h e r e f o r e ,   t he   n e e d   s t i l l   r e m a i n s   f o r   a  

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

a  d e c o r a t i v e   s u b s t r a t e   to  e c o n o m i c a l l y   and  e f f i c i e n t l y  

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

Summary  of   t he   I n v e n t i o n  

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

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

more   c o n d u c i v e   to  mass   p r o d u c t i o n   t h a n   t h e   p r o c e s s   of  my 

c o p e n d i n g   a p p l i c a t i o n   S e r i a l   No.  7 0 2 , 1 9 4 .   Of  c o u r s e ,  
t h e   d e p t h   and  b e a u t y   of   t he   l e n s   e f f e c t   a c h i e v e d   by  t h e  

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

w i t h   t he   p r e s e n t   o n e .   S t i l l ,   i t   d o e s   have   a  n u m b e r   o f  

o t h e r   a d v a n t a g e s .   P r i n c i p a l   among  t h e s e   i s   t he   e c o n o m i -  

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

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

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

p l a n a r   s u r f a c e s .  

T h i s   l a t t e r   f e a t u r e   i s ,   in  f a c t ,   p o s s i b l e   b e -  

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

h e r e .   R a t h e r ,   t he   p l a s t i c   i s   of   a  more  f l e x i b l e   v a r i e t y  

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

s e q u e n t   s h a p i n g   o p e r a t i o n s .   And  y e t ,   b e c a u s e   i t   i s  



p o s s i b l e   w i t h   the   i n s t a n t   f l o w   c o a t i n g   p r o c e s s   to  d e p o s i t  
t he   p l a s t i c   on  the   d e c o r a t i v e   s u b s t r a t e   u n i f o r m l y   to  a  
t h i c k n e s s   of  . 020   to  . 030   i n c h e s   ( . 5 0 8   to  .762   mm),  a n  
a t t r a c t i v e   emblem  is   s t i l l   p r o d u c e d .  

The  s u b s t r a t e   upon   w h i c h   the   f l u e n t   p l a s t i c   is   c o a t e d  

may  be  a  p l a s t i c   or  m e t a l   f o i l ,   p r e f e r a b l y   an  a l u m i n i u m   f o i l  

0 . 0 0 3   to  . 020   i n c h   ( . 0 7 6 2   to  .508   mm)  t h i c k .   The  f o i l   s u b -  

s t r a t e   i s   d e c o r a t e d   w i t h   an  a p p r o p r i a t e   d e s i g n   or  s e r i e s   o f  

d e s i g n s .   For   e x a m p l e ,   i f   a  f o i l   s h e e t   or  a  s u b s t a n t i a l   p a r t  
of  i t   is  to  be  u s e d   as  a  p a n e l   w i t h   a  minimum  a m o u n t   o f  

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

More  c o m m o n l y ,   a  s e r i e s   of  d e s i g n s   in   t he   fo rm  of  i n d i v i d u a l  

emblems   or  p l a q u e   s h a p e s   w i l l   be  a p p l i e d   to  t he   f o i l   s h e e t .  

With  a  m e t a l   f o i l ,   t he   s e r i e s   of  d e s i g n s   i s   p r e f e r a b l y  

a p p l i e d   by  s i l k   s c r e e n   or  l i t h o g r a p h i c   p r i n t i n g   t h e n   t h e  

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

means   f o r   f o r m i n g   t he   d e c o r a t i v e   d e s i g n s   may  a l s o   be  u s e d .  

L i k e w i s e ,   i t   i s   d e s i r a b l e   to  p r i m e   t he   top   s u r f a c e  

of  t he   s u b s t r a t e   p r i o r   to  p r i n t i n g .   Any  s u i t a b l e   p r i m e r   may  
be  u s e d   s u c h   as  a  s i l a n e   p r i m e r .   The  d e c o r a t e d - p r i m e d  

s u b s t r a t e   is   t h e n   p l a c e d   upon   a  vacuum  mat  w h i c h   i s   s i t u a t e d  

upon   a  h o r i z o n t a l   vacuum  t a b l e   s u c h   as  t h a t   shown  in  U . S .  

P a t e n t   No.  4 , 0 3 4 , 7 0 8 ,   and  a s s i g n e d   to  the   a s s i g n e e   of  t h i s  

i n v e n t i o n .   Vacuum  is   d r awn   a g a i n s t   t he   b o t t o m   s u r f a c e   o f  

t h e   f o i l   t h r o u g h   the   mat  to  h o l d   t he   s u b s t r a t e   f l a t   a n d  

h o r i z o n t a l .  

I t   i s   i m p o r t a n t   t h a t   the   s u b s t r a t e   be  h e l d   f l a t   a n d  

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

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

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

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

a r e a s   of  t he   f o i l   as  w e l l   as  b e i n g   u n i f o r m l y   t h i c k .   A n o t h e r  

i m p o r t a n t   f a c t o r   in   c o n t r o l l i n g ' t h i s   i s   t he   e x i s t e n c e   o f  

s h a r p l y   d e f i n e d   p e r i p h e r a l   s i d e s   f o r   t he   s u b s t r a t e   or  d e f i n e  

a r e a s   of  t he   s u b s t r a t e .  
T h u s ,   i t   i s   p o s s i b l e   to  l i m i t   t he   c o a t e d   a r e a s   of  a  

s i n g l e   f o i l   s h e e t   by  f o r m i n g   s l i t s ,   e m b o s s e d   r i d g e s ,   o r  

o t h e r   s h a r p   e d g e s   in  t he   s h e e t .   When  a  p r e d e t e r m i n e d   a m o u n t  

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



t h e n ,   i t   w i l l   s p r e a d   o n l y   to  the  s h a r p l y   d e f i n e d   p e r i p h e r a l  

s i d e .   In  t h i s   m a n n e r ,   i t   is   p o s s i b l e   to  a v o i d   w a s t e   b y  

c o a t i n g   o n l y   the   p a t h   d i r e c t l y   o v e r   the   d e s i g n s   f rom  w h i c h  

the   emblems   or  p l a q u e s   a r e   to  be  f o r m e d ,   and  no t   w a s t e f u l l y  

on  p e r i p h e r a l   a r e a s   w h i c h   a r e   to  be  d i s c a r d e d .  

In  t he   p r e s e n t   i n v e n t i o n ,   the   f l o w   c o a t i n g   i s   a  p a t h -  

w i s e   d i s p o s i t i o n .   Tha t   i s ,   a  m u l t i p l e   o r i f i c e   n o z z l e  

( n o r   n o z z l e s )   i s   p a s s e d   o v e r   t he   d e c o r a t e d - p r i m e d   s u r f a c e  

of  t he   f o i l   a t   a  s t e a d y   s p e e d   as  t he   s u b s t r a t e   is   h e l d  

s t a t i o n a r y .   The  n u m b e r   of  o r i f i c e s   u s e d   may  v a r y   d e p e n d i n g  

on  the   w i d t h   of  the   p a t h   to  be  l a i d   down.  As  an  e x a m p l e ,  

a  2 .1   i n c h   (53 .   34  mm)  wide  n o z z l e   h a v i n g   22  o r i f i c e s   o f  

a  .022  i n c h   ( . 5 5 8 8   mm)  I . D .   and  w i t h   a  0 . 1 0   i n c h   ( 2 . 5 4   mm) 

s p a c i n g   b e t w e e n   t he   o r i f i c e s ,   can  be  u sed   to  l a y   down  a  p a t h  

of  2 .4   to  2 .5   i n c h e s   ( 6 0 . 9 6   to  63.  5  mm)  in   w i d t h .  

As  can  be  s e e n   f rom  t h i s   e x a m p l e ,   i f   s u c h   a  n o z z l e   i s  

to  be  u s e d   to  c o a t   a  s h e e t   of  g r e a t e r   t h a n   2 .5   i n c h e s  

(63 .   5  mm)  w i d t h ,   t h e n   e i t h e r   s e v e r a l   n o z z l e s   t r a c k i n g   a c r o s s  

the   s h e e t   in  p a r a l l e l   p a t h s   must   be  u s e d   or  the   s i n g l e  

n o z z l e   must   be  p r o g r a m m e d   to  t r a c k   back   and  f o r t h   a c r o s s  

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

n e s s   of  the   f l u e n t   p l a s t i c .  

The  t h i c k n e s s   s o u g h t   i s   b e t w e e n   a p p r o x i m a t e l y   .020   t o  

.030   i n c h   ( . 5 0 8   to  .762   mm).  The  p l a s t i c   is   p r e f e r a b l y   a  

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

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

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

in  my  c o p e n d i n g   a p p l i c a t i o n   S e r i a l   No.  7 0 2 , 1 9 4 .   In  f o r m -  

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

d i s c l o s e d   in  the   c o p e n d i n g   a p p l i c a t i o n ,   i t   i s   i m p o r t a n t   t o  

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

in  o r d e r   to  a l l o w   the   f l o w   c o a t e d   l i q u i d   p l a s t i c   to  f l o w   t o  

i t s   f u l l   e x t e n t ,   i . e . ,   to  t he   s h a r p l y   d e f i n e d   p e r i p h e r a l  

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

be  p o s s i b l e   to  o b t a i n   a  u n i f o r m   t h i c k n e s s ,   s m o o t h   c o a t i n g .  



L i k e w i s e ,   t he   p o l y u r e t h a n e   may  be  c o m p o u n d e d  
f rom  among  the   c o m p o n e n t s l i s t e d   in  t he   c o p e n d i n g  

a p p l i c a t i o n   as  i s   known  to  g i v e   a  more   f l e x i b l e   c u r e d  

p l a s t i c .   As  l o n g   as  t he   bond   to  the   s u b s t r a t e   r e m a i n s  

s t r o n g ,   i t   i s   d e s i r a b l e   in  t h i s   i n v e n t i o n   to  h a v e   a  
s o m e w h a t   f l e x i b l e   p l a s t i c   c o a t   so  t h a t   t h e   e m b l e m ,  

p l a q u e ,   o r   p a n e l   may  be  c o n f o r m e d .   For   e x a m p l e ,   s o m e  
d e c o r a t i v e   a u t o m o b i l e   p a n e l s   a r e   a p p l i e d   to  a  c u r v e d  

s u r f a c e .   Wi th   t he   p r e s e n t   i n v e n t i o n ,   i t   is  p o s s i b l e  

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

f a c e .  

For   m o s t   of  t h e   t y p e s   of   p l a s t i c   c o n t e m p l a t e d ,  

c u r i n g   w i l l   be  by  i r r a d i a t i o n   w i t h   i n f r a - r e d   or  u l t r a -  

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

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

u s e d ;   a l t h o u g h ,   o b v i o u s l y   o t h e r   h e a t   s o u r c e s   may  a l s o  

be  u s e d .   S t i l l ,   i t   i s   d e s i r a b l e   to  g e t   a  t h r o u g h   c u r e ,  
i . e . ,   h e a t   f rom  b o t h   t he   top   and  b o t t o m   of  t he   c o a t e d  

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

U.  S.  P a t e n t   No.  4 , 0 3 4 , 7 0 8   makes   t h i s   p o s s i b l e   b e c a u s e  

of   a  c a p a b i l i t y   of   h e a t i n g   or  c o o l i n g   i t .   H o w e v e r ,   i t  

has   b e e n   f o u n d   d e s i r a b l e   to  u se   t he   i n f r a - r e d   l a m p s  

t h e m s e l v e s   as  t h e   h e a t   s o u r c e   f o r   b o t h   t op   and  b o t t o m  

h e a t i n g .   T h i s   may  be  done   by  u s i n g   an  I.   R.  a b s o r p t i v e  

mat   as  t he   v a c u u m   m a t .   The  mat   w i l l ,   t h e n ,   p i c k   up  
h e a t   f rom  the   i n f r a - r e d   r a d i a t i o n   and  c o n d u c t   i t   b a c k  

f rom  t h e   b o t t o m   t h r o u g h   t h e   c o a t e d   f o i l .  

A f t e r   c u r i n g ,   t h e   c o a t e d   s u b s t r a t e   is   c o o l e d  

and  r e m o v e d   f rom  t h e   v a c u u m   t a b l e .   I t   may  a t   t h i s  

s t a g e   be  f u r t h e r   p r o c e s s e d   by  c u t t i n g ,   t r i m m i n g   a n d  

f o r m i n g .   When  i n d i v i d u a l   emb lem  or   p l a q u e   s h a p e s   a r e  

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

a  c u t t i n g   d i e   a r o u n d   the   p a r t i c u l a r   emblem  or  p l a q u e  

s h a p e .   I t   ha s   b e e n   f o u n d   t h a t   by  d i e   c u t t i n g   f rom  t h e  

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

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

the   t op   s u r f a c e .   The  c o n v e x   s h a p e   h e l p s   g i v e   t h e  

a p p e a r a n c e   of  a  l e n s   e f f e c t   to  t he   e m b l e m ;   a l t h o u g h ,  

one  d o e s   n o t   a c t u a l l y   e x i s t .  



S t i l l ,   t h e   a p p e a r a n c e   of   the   c o a t e d   emb lem  i s  

s u p e r i o r   to  a  n o n - c o a t e d   o n e .   The  l u s t e r   and  b e a u t y  

of  t he   c l e a r   p l a s t i c   a d d s   c o n s i d e r a b l y   to  the   a p p e a r a n c e .  
I t   a l s o   s e r v e s   to  p r o t e c t   t he   d e c o r a t i v e   s u r f a c e   f r o m  

w e a t h e r i n g ,   c h i p p i n g ,   s c r a t c h i n g ,   e t c .  

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t he   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  m e t h o d   f o r   m a k i n g   d e c o r a t i v e  

e m b l e m s ,   p l a q u e s   and  p a n e l s   w h i c h   have   a  c u r e d   p l a s t i c  

l a y e r   o v e r   a  d e c o r a t i v e   s u r f a c e .  

I t   i s   a n o t h e r   o b j e c t   of  t he   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  f l o w   c o a t i n g   p r o c e s s   w h e r e b y   a  c l e a r  

p l a s t i c   l a y e r   may  be  e c o n o m i c a l l y   and  e f f i c i e n t l y   l a i d  

down  to  a  u n i f o r m   t h i c k n e s s   on  a  d e c o r a t i v e   s u b s t r a t e  

f rom  w h i c h   t h e   e m b l e m s ,   p l a q u e s ,   and  p a n e l s   may  b e  

f o r m e d .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   of   t he   p r e s e n t  

i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  the   f o l l o w i n g   d e s c r i p t i o n ,  

t he   a c c o m p a n y i n g   d r a w i n g s   and  t he   a p p e n d e d   c l a i m s .  

B r i e f   D e s c r i p t i o n   of  t he   D r a w i n g s  

F i g .   1  i s   a  p e r s p e c t i v e   o v e r a l l   v i ew  of  t h e  

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

F i g .   3  i s   a  v i e w   i l l u s t r a t i n g   t he   c o a t i n g  

n o z z l e   a r r a n g e m e n t   f o r   p e r f o r m i n g   t he   m e t h o d   of  t h e  

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

- F i g .   4  i s   a  p e r s p e c t i v e   v i ew   of   t he   c o a t i n g  

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

i n v e n t i o n ;   a n d  

F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t he   c o a t e d  

s h e e t   of   F i g .   4 .  

D e s c r i p t i o n   of  the   P r e f e r r e d   E m b o d i m e n t s  

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

may  be  p e r f o r m e d   w i t h   a  m o d i f i e d   fo rm  of   t he   d e v i c e  

d i s c l o s e d   in  U.  S.  P a t e n t   No.  4 , 0 3 4 , 7 0 8 .   An  o v e r a l l  

v i e w   of  t h a t   d e v i c e   i s   shown  in  F i g .   1.  As  s e e n   t h e r e ,  



a  f o i l   s u b s t r a t e   12  h a v i n g   a  s e r i e s   of  emblem  d e s i g n  

s h a p e s   82  d e c o r a t e d   on  i t s   s u r f a c e   i s   p o s i t i o n e d   o n  

v a c u u m   t a b l e   1 4 .  

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

( n o t   shown  in  F i g s .   1 -2)   in  t he   fo rm  of  a  m u l t i p l e  

o r i f i c e   n o z z l e   or   n o z z l e s   ( s ee   F i g s .   3 -4)   f o r   f l o w  

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

s u c h   as  a  f l u e n t   p o l y u r e t h a n e ,   to  the  u p p e r   s u r f a c e   o f  

t he   s u b s t r a t e   1 2 .  

P r e f e r r e d   a r e   a p p r o x i m a t e l y   100%  s o l i d   p o l y -  

u r e t h a n e   r e s i n   s y s t e m s   w h i c h   a r e   c a t a l y z e d   by  m i x i n g  

two  c o m p o n e n t s   j u s t   p r i o r   to  c a s t i n g .   In  o r d e r   t o  

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

s y s t e m ,   an  i n f r a r e d   r a d i a t i o n   s o u r c e   means   f o r   s u p p l y i n g  

i n f r a r e d   r a d i a t i o n   may  be  p r o v i d e d   to  i r r a d i a t e   t h e  

p o l y u r e t h a n e .   Such   a  s o u r c e   i s   i n c l u d e d   in  member   20 

w h i c h   i s   shown  e x t e n d e d   in  F i g .   1  in  d a s h e d   l i n e s .  

In  t he   a r r a n g e m e n t   i l l u s t r a t e d   in   F i g s .   1 - 2 ,  

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

s u b s t r a t e ;   a l t h o u g h ,   t h e   r e v e r s e   s i t u a t i o n   can  a l s o   b e  

u s e d .   The  e x t e n d e d   p o s i t i o n   of  t he   member   20  i s   s h o w n  

a l s o   in   F i g .   2,  a l o n g   w i t h   l a m p s   23  w h i c h   p r o v i d e   t h e  

i n f r a r e d   r a d i a t i o n .   Member   20  i s   moved  by  means   o f  

a i r   c y l i n d e r   25.  I t   s h o u l d   be  u n d e r s t o o d   t h a t   an  u l t r a -  

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

of  t he   p r e s e n t   i n v e n t i o n ;   in  s u c h   a  c a s e ,   l a m p s   23  w o u l d  

be  u l t r a v i o l e t   r a d i a t i o n   s o u r c e s .  

W h i l e   o n l y   v e r y   s m a l l   a m o u n t s   of   v o l a t i l e s  

w i l l   be  g i v e n   o f f   by  t he   p l a s t i c   d u r i n g   c u r i n g ,   a n  

e x h a u s t   m e a n s   i n c l u d i n g   b l o w e r   29,  e x h a u s t   d u c t   30,  a n d  

a s s o c i a t e d   m o t o r   ( n o t   shown)   a r e   p r o v i d e d   in   o r d e r   t o  

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

fumes   u n n e c e s s a r i l y .   As  i l l u s t r a t e d   in  F i g .   2,  a m b i e n t  

a i r   i s   d r a w n   i n t o   t he   c a b i n e t   31  by  fan  29.  The  a i r  

w i l l   be  d r a w n   o v e r   the  t op   of   t he   p l a t e n   means   35.  T h e  

a i r   w i l l   a l s o   be  d r awn   p a s t   t he   l amps   23  p r e v e n t i n g   f u m e s  

f rom  e s c a p i n g   u p w a r d l y   t h r o u g h   member   20  and  a l s o   c o o l i n g  

l a m p s   2 3 .  



I t   may  be  d e s i r a b l e   to  c o n t r o l   the   t e m p e r a t u r e  

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

c u r i n g   p r o c e s s .   U n d e r   some  c i r c u m s t a n c e s ,   i t   may  b e  

d e s i r a b l e   to  m a i n t a i n   the   s u b s t r a t e   a t   one  t e m p e r a t u r e  

d u r i n g   c a s t i n g   and  a  p o r t i o n   of  t he   c u r i n g   p r o c e s s ,  
and  t h e n   to  m a i n t a i n   t he   s u b s t r a t e   a t   a  s e c o n d   t e m p -  
e r a t u r e .   T o w a r d   t h i s   e n d ,   w a t e r   i n l e t s   36  and  37  a n d  

one  or  more  o u t l e t s   38,  a r e   p r o v i d e d   to  r e c e i v e   and  d i s -  

c h a r g e   w a t e r   s u p p l i e d   a t   more  t h a n   one  t e m p e r a t u r e .  

I t   may  a l s o   be  d e s i r a b l e   to  i r r a d i a t e   the   s u b -  

s t r a t e   p r i o r   to  t he   c a s t i n g   p r o c e s s ,   s u c h   t h a t   the   s u b -  

s t r a t e s   a r e   h e a t e d   and  the   v i s c o s i t y   of  t he   c a s t   p l a s t i c  

r e d u c e d   as  i t   f l o w s   o n t o   the   s u b s t r a t e s .   T h i s   r e d u c t i o n  

in  v i s c o s i t y   w i l l   c a u s e   t he   p l a s t i c   to  f l o w   more  e v e n l y  

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

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

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

shown  g e n e r a l l y   a t   39  a r e   p r o v i d e d .   Vacuum  pump  41  i s  

a l s o   p r o v i d e d   to  s u p p l y   a  v a c u u m   p l a t e n   35  w i t h   a  v a c u u m .  

The  use   of  a  v a c u u m   to  h o l d   s u b s t r a t e   12  

f l a t   and  h o r i z o n t a l   i s   b e t t e r   shown  in  F i g .   3.  T h u s ,  

v a c u u m   pump  41  d r a w s   a  v a c u u m   t h r o u g h   h o l e s   43  in   p l a t e n  

35.  T h i s   s e r v e s   to  h o l d   v a c u u m   mat   45  o n t o   the   p l a t e n  

s i n c e   t he   h o l e s   in  v a c u u m   mat   45  a r e   n o t   a l i g n e d   w i t h  

t h o s e   in  p l a t e n   35.  The  v a c u u m   mat  45  may  be  a  p e r -  
f o r a t e d   o n e - f o u r t h   i n c h   ( 6 . 3 5   mm)  t h i c k   s i l i c o n e   r u b b e r  

ma t .   S i n c e   i t   i s   p e r f o r a t e d ,   t he   vacuum  f rom  p l a t e n   35  

w i l l   a l s o   be  d r a w n   t h r o u g h   mat  45  a g a i n s t   s u b s t r a t e   1 2 .  

F i g .   3  a l s o   shows   in  d e t a i l   c a s t i n g   h e a d   47  

h a v i n g   two  n o z z l e s   49  and  50.  Each   n o z z l e   i s   f ed   a  s u p p l y  

of   f l u e n t   p l a s t i c   s u c h   as  a  l i q u i d   p o l y u r e t h a n e .   P r e f e r r e d  

i s   a  m i x t u r e   of   "A"  and  "B"  c o m p o n e n t s   of   t he   t y p e   d i s -  

c l o s e d   in  c o p e n d i n g   a p p l i c a t i o n   S e r i a l   No.  7 0 2 , 1 9 4 ,   f i l e d  

J u l y   2,  1 9 7 6 .   B a s i c a l l y ,   t h a t   m i x t u r e   i s   one  of   a  

p o l y e t h e r   p o l y o l   c o m p o n e n t   ( " A " )   w h i c h   may  be  a  

d i f u n c t i o n a l ,   t r i f u n c t i o n a l   a n d / o r   t e t r a f u n c t i o n a l   p o l y -  

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



d i i s o c y a n a t e   c o m p o n e n t   ("B")  s u c h   as  an  a l i p h a t i c  

d i i s o c y a n a t e .   A  c a t a l y s t   s u c h   as  a  l e a d   m a t e r i a l   i s  

u s e d   s i n c e   i t   p r o m o t e s   a  s l o w   c u r e   a t   room  t e m p e r a t u r e  

so  as  to  a l l o w   t ime   f o r   f u l l   f l o w   of  t he   l i q u i d   p o l y -  

u r e t h a n e   b e f o r e   s e t t i n g .   As  s t a t e d   in  a p p l i c a t i o n   S e r i a l  

No.  7 0 2 , 1 9 4 ,   w h i c h   is  s p e c i f i c a l l y   i n c o r p o r a t e d   h e r e i n  

by  r e f e r e n c e ,   an  e x a m p l e   of   the   d i i s o c y a n a t e   is   H y l e n e   W 

f rom  E.  I.  d u P o n t   de  N e m o u r s   and  Co . ,   and  the   p o l y e t h e r  

p o l y o l   may  be  one  or   more  of  the   P l u r a c o l   m a t e r i a l s  

( P - 4 1 0   or   T P - 4 4 0 )   f rom  BASF  W y a n d o t t e .   I t   may  a l s o   b e  

a  p o l y e t h e r - p o l y e s t e r   p o l y o l   c o m b i n a t i o n ,   use   of  t h e  

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

f l e x i b l e .   The  r a t i o   of  c o m p o n e n t s   A:B  i s   p r e f e r a b l y  

5 0 - 6 0 : 4 0 - 5 0 .   A  p o l y e s t e r   p o l y o l   or  p o l y l a c t o n e   p o l y o l  

c o u l d   be  u s e d   in  p l a c e   of  t he   p o l y e t h e r   p o l y o l .  

The  m i x t u r e   of  "A"  and  "B"  c o m p o n e n t s   of  t h i s  

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

as  p r o d u c e d   by  i n f r a r e d   r a d i a t i o n .   A c c o r d i n g l y ,   t h i s  

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

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

p o l y u r e t h a n e s   of  known  t y p e s   c o u l d   a l s o   be  u s e d .  

T a n k s   ( n o t   shown)   s t o r e   the   "A"  and  "B"  

m a t e r i a l   s e p a r a t e l y   p r i o r   to  m i x i n g ,   t h e n ,   f e e d i n g   t o  

s u p p l y   l i n e s   51  and  52  f o r   n o z z l e s   49  and  50.  N o z z l e s  

49  and  50  a re   m o u n t e d   on  c a r r i a g e   54  w h i c h   i s   s l i d a b l y  

m o u n t e d   on  r o d s   57  and  58  f o r   m o t i o n   o v e r   the  s u r f a c e  

of  s u b s t r a t e   12  as  i n d i c a t e d   by  t he   a r r o w s   in  F i g .   4 .  

Each   n o z z l e   has   m u l t i p l e   o r i f i c e s   in  t he   form  of   t u b e s  

61  and  62.  F i t t i n g s   63  and  64  c o n n e c t   e a c h   of  t h e  

m u l t i p l e   o r i f i c e   n o z z l e s   49  and  50  to  s u p p l y   l i n e s   5 1  

and  5 2 .  

The  n u m b e r   of  t u b e s   61,  62  and  the   s p a c i n g  

b e t w e e n   the   t u b e s   in  an  i n d i v i d u a l   n o z z l e   w i l l   v a r y   i n  

d e p e n d e n c e   on  the   w i d t h   of  the   p o r t i o n   of  the   s u b s t r a t e  

to  be  c o a t e d .   I t   has   b e e n   f o u n d ,   h o w e v e r ,   t h a t   b e t w e e n  

10  and  26  t u b e s ,   s p a c e d   a p a r t   a p p r o x i m a t e l y   1 /8   to  1 / 1 0  

i n c h   ( 3 . 1 7 5   to  2 . 5 4   mm),  may  be  u s e d   f o r   e a c h   n o z z l e  



means  in  the   p r e s e n t   e m b o d i m e n t .   The  t u b e s   p r e f e r a b y   h a v e  

.022   i n c h   ( . 5 5 8 8   mm)  I . D .   and  a  .039  i n c h   ( . 9 9 0 6   mm)  O . D .  

S p a c e r   b a r s   71  and  72  h o l d   t he   t u b e s   61  and  62  s p a c e d   a p a r t  

a t   d e s i r e d   d i s t a n c e s ,   p r e f e r a b l y   0 . 1 0   i n c h   ( 2 . 5 4   mm)  F o r  

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

t he   two  z o n e s   of  a p p r o x i m a t e l y   2 . 4  -   2 .5   i n c h e s   ( 6 0 . 9 6  -  

63.  5  mm)  in  w i d t h   e a c h ,   22  t u b e s   a r e   u s e d   in  e a c h   n o z z l e  

49  and  50.  The  22  t u b e s   have   a  c o m b i n e d   w i d t h   of  a p p r o x -  

i m a t e l y   2 .1   i n c h e s   ( 5 3 . 3 4   mm) 

The  o p e r a t i o n   of  c a s t i n g   head   47  is   b e t t e r   u n d e r s t o o d  

w i t h   r e f e r e n c e   to  r i g .   4.  P n e u m a t i c   or  h y d r a u l i c   c o n t r o l s  

( n o t   shown)   d r i v e   c a s t i n g   head   a l o n g   the   l e n g t h   of  s t a t i o n a r y  

s u b s t r a t e   12  as  i n d i c a t e d   by  the   a r r o w s .   A  r e t u r n   m o v e m e n t ,  

a l s o   as  i n d i c a t e d ,   t a k e s   p l a c e   a f t e r   c o m p l e t i o n   of  f l o w  

c o a t i n g   o n t o   one  d e c o r a t i v e   s u b s t r a t e   and  the   c a s t i n g   h e a d  

is   in  p o s i t i o n   to  r e p e a t   t he   p r o c e s s   f o r   a n o t h e r   d e c o r a t i v e  

s u b s t r a t e .   As  the   c a s t i n g   head   47  b e g i n s   i t s   i n i t i a l   t r a c k  

o v e r   s u b s t r a t e   12,  s t a r t i n g   a t   a p p r o x i m a t e l y   0 . 1 5   to  0 . 2 0  

i n c h   (3.  81  to  5 . 0 8   mm)  f rom  the   edge  75,  the   l i q u i d   p o l y -  

u r e t h a n e   f l o w s   f rom  t u b e s   61,  62  a t   a  u n i f o r m   f l o w   r a t e .  

S i n c e   the   m o v e m e n t   of  c a s t i n g   head   47  o v e r   s t a t i o n a r y   s u b -  

s t r a t e   12  i s   a t   a  s t e a d y   s p e e d ,   t h e r e   i s   l a i d   down  a  u n i -  

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

Tha t   f l u e n t   p l a s t i c   t h e n   f l o w s   to  c o m p l e t e   the   c o v e r a g e  
of  the   p o r t i o n   of  the   s u r f a c e   d e s i r e d .   A  u n i f o r m   t h i c k n e s s  

of  p l a s t i c   r e s u l t s .   The  s p e e d   of  c a s t i n g   head   movemen t   a n d  

c o a t i n g   r a t e   f o r   the   p l a s t i c   d e p e n d   upon  the   a r e a   to  b e  

c o v e r e d ,   the   n u m b e r   of  t u b e s   u s e d ,   the   v i s c o s i t y   of  t h e  

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

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

of  the   t h i c k n e s s   d e s i r e d .   The  d e s i r e d   t h i c k n e s s   i s   0 . 0 2 0  

to  0 . 0 3 0   i n c h   ( . 5 0 8   to  . 762   mm).  

As  m e n t i o n e d ,   an  i m p o r t a n t   f e a t u r e   in   o b t a i n i n g   a  

u n i f o r m   c o a t i n g   in  t h i s   t h i c k n e s s   is   t h a t   the   f l u e n t  

p l a s t i c   on  the   s u r f a c e   of  s u b s t r a t e   12  f l o w s   up  t o ,   but   n o t  

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

w i t h   the   p l a n a r   top   s u r f a c e .  



T h u s ,   t h e   w e t t a b i l i t y   c h a r a c t e r i s t i c s   of   t h e  

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

s u r f a c e   of  s u b s t r a t e   12  and  w i l l   f l o w   on  the   s u r f a c e   o f  

the   s u b s t r a t e .   U n d e r   h e a t i n g ,   t he   v i s c o s i t y   of  t h e  

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

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

h a l t e d .   I f   t he   e d g e   i s   v e r t i c l e ,   t h e   f l o w i n g   l i q u i d  

p l a s t i c   w a n t s   to  m a i n t a i n   a  g i v e n   c o n t a c t   a n g l e   a t   t h a t  

edge   ( s p e c i f i e d   by  the   i n t e r f a c e   p r o p e r t i e s   of  t h e  

p l a s t i c   and  t h e   f o i l ) .   As  l o n g   as  t he   i n t e r n a l   p r e s s u r e  
( h y d r o s t a t i c )   of  t h e   p l a s t i c   d o e s   n o t   e x c e e d   the   s u r f a c e  

t e n s i o n   a t   t h a t   c o n t a c t   a n g l e ,   t he   l i q u i d   p l a s t i c   w i l l  

n o t   o v e r f l o w   t h e   s i d e .  

A c c o r d i n g l y ,   i t   i s   n e c e s s a r y   to  fo rm  s h a r p l y  
d e f i n e d   p e r i p h e r a l   s i d e s   i n t e r s e c t i n g   w i t h   t he   t o p  

p l a n a r   s u r f a c e   a r o u n d   e a c h   a r e a   to  be  c o a t e d .   In  F i g .   4 ,  
t h e r e   a r e   two  p a t h s   w h i c h   a r e   to  be  u n i f o r m l y   c o a t e d ,  

one  b e n e a t h   n o z z l e   49  and  one  b e n e a t h   n o z z l e   50.  T h e  

l i n e   b e t w e e n   t h e s e   p a t h s   i s   s l i t   77  w h i c h   f o r m s   s h a r p  

p e r i p h e r a l   s i d e s   79  and  80.  The  o r d i n a r y   f o u r   e d g e s  
of   s u b s t r a t e   12,   t h e n ,   c o m p l e t e   t he   f o r m a t i o n   of  t h e  

two  p a t h s .   Of  c o u r s e ,   o t h e r   a r r a n g e m e n t s   may  be  u s e d  

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

by  e m b o s s i n g   r i d g e s   in  t he   s h e e t .  

I t   i s   a l s o   p o s s i b l e   to  c o a t   t he   w h o l e   s u r f a c e  

of   s u b s t r a t e   12  s i n c e   i t s   f o u r   e d g e s   a r e   s h a r p l y   v e r t i c l e .  

H o w e v e r ,   i t   may  be  a d v a n t a g e o u s   in   t e r m s   of   e l i m i n a t i n g  

e x c e s s   s c r a p   and  w a s t e   to  f o rm  p a t h s   in  t he   m a n n e r  

m e n t i o n e d .   T h o s e   p a t h s ,   t h e n ,   w i l l   be  o v e r   o n l y   t h o s e  

a r e a s   of   t he   s u b s t r a t e   f rom  w h i c h   e m b l e m s   or   p l a q u e s  

a r e   to  be  f o r m e d .  

In  F i g s .   4 - 5 ,   t h o s e   e m b l e m s   a r e   r e p r e s e n t e d  

by  e m b l e m   d e s i g n   s h a p e s   82.  I t   i s   d e s i r a b l e   to  p r i m e  

t he   s u b s t r a t e   w i t h   a  s i l a n e   b e f o r e   p r i n t i n g .   As  a n  

e x a m p l e ,   a  m i x t u r e   of  a p p r o x i m a t e l y   2%  c a s t o r   o i l  

( S u r f a c t o l   f rom  The  B a k e r   C a s t o r   O i l   Co.)   and  up  t o  

a p p r o x i m a t e l y   2%  s i l a n e   (Dow  6 0 2 0 ,   6 0 4 0 ,   o r   6075  f r o m  



Dow  C o r n i n g   C o r p . ,   w h i c h   a r e   r e s p e c t i v e l y ,   3 - ( 2 - a m i n o -  

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

m e t h o x y s i l a n e ,   and  v i n y l t r i a c e t o o x y s i l a n e )   in  a  s o l v e n t  

(70%  i s o p r o p y l   a l c o h o l   and  30%  o c t a n e )   may  be  u s e d .   O t h e r  

known  s i l a n e   p r i m e r s   may  a l s o   be  u s e d .   The  p r i m e r s   may  b e  

p r e - a p p l i e d   by  s p r a y i n g ,   d i p p i n g ,   or  r o l l e r - c o a t i n g ,  

f o l l o w e d   by  d r y i n g   to  r emove   the   s o l v e n t .  

N e x t ,   the   d e s i g n   s h a p e s   a r e   d e c o r a t e d   o n t o   s u b s t r a t e  

12.  With  a  m e t a l   f o i l ,   s i l k - s c r e e n   p r i n t i n g   and  e m b o s s i n g  

a r e   the   u s u a l   m e t h o d s .   Thus ,   an  a l u m i n i u m   f o i l   f rom  0 . 0 0 3  

to  0 . 0 2 0   i n c h   ( 0 . 0 7 6 2   to  0 . 5 0 8   mm)  t h i c k   may  be  s i l k -  

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

s e r i e s   of  emblem  d e s i g n   s h a p e s   as  a t   8 2 .  

The  f l u e n t   p l a s t i c   is   t h e n   f l o w   c o a t e d   o n t o  

the   s u b s t r a t e   12  as  d e s c r i b e d .   N e x t ,   the   s u b s t r a t e  

is   h e a t e d   w i t h   i n f r a r e d   l amps   23,  a l s o   as  d e s c r i b e d ,   i n  

o r d e r   to  c u r e   t he   p l a s t i c .  

A  f e a t u r e   of  the   p r e s e n t   i n v e n t i o n   is   the  u s e  

of  vacuum  mat  45  to  a id   in  t h a t   c u r i n g   p r o c e s s .   T h a t  

i s ,   by  u s i n g   an  i n f r a r e d   a b s o r p t i v e   mat ,   such   as  a  

o n e - f o u r t h   i n c h   ( 6 . 3 5   mm)  t h i c k   s i l i c o n e   r u b b e r   mat ,   h e a t  

is   a b s o r b e d   by  the   mat  and  r e - r a d i a t e d   back  t h r o u g h  

s u b s t r a t e   12  to  g i v e   a  t h r o u g h   c u r e .  

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

s u b s t r a t e   c o o l e d ,   p l a s t i c   l a y e r   84  is  a d h e r e d   t o  

s u b s t r a t e   12  s u f f i c i e n t l y   to  p e r m i t   f u r t h e r   p r o c e s s i n g .  

In  the  c a s e   of  p a n e l   p r o d u c t i o n ,   t h a t   may  i n v o l v e   o n l y  

m i n o r   a m o u n t s   of  t r i m m i n g ,   c u t t i n g   and  f o r m i n g .   W i t h  

emblem  p r o d u c t i o n   as  shown,   a  d i e   is   u s e d   to  c u t  

a r o u n d   each   emblem  d e s i g n   s h a p e   82  to  form  i n d i v i d u a l  

e m b l e m s .   By  d i e   c u t t i n g   f rom  the   b o t t o m   ( u n c o a t c d )  

s i d e   86  of  s u b s t r a t e   12,  a  s l i g h t   c o n v e x   s h a p e   is   g i v e n  

to  e a c h   e m b l e m .  

The  emblems   may  t h e n   be  a d h e s i v e l y   a p p l i e d  

i n t o   or  o n t o   the   i n t e n d e d   s u r f a c e .   They  may  a l s o   b e  

p l a c e d   in  a  r e t a i n i n g   f r a m e   w h i c h   is   u sed   to  a f f i x   t h e  



emblem  o n t o   t h e   s u r f a c e .   F i n a l l y ,   i t   i s   n o t e d   t h a t   s i n c e  

t he   f l u e n t   p l a s t i c   may  be  c o m p o u n d e d   as  d e s c r i b e d   to  g i v e  

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

m e r e l y   d i e   c u t t i n g   may  be  u n d e r t a k e n .   The  emblem,   and  m o r e  

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

l o n g   as  t h e   d e g r e e   b e n d i n g   f o r   t he   c o n f o r m i t y   r e q u i r e d   i s  

no t   too  s e v e r e .  

Whi l e   t he   p r e f e r r e d   e m b o d i m e n t   j u s t   d i s c u s s e d   u t i l i z e s  

a  t w o - n o z z l e   c a s t i n g   head   as  shown  in  P i g s .   3-4   w h i c h   m a k e s  

a  s i n g l e   p a s s   o v e r   s u b s t r a t e   12,   i t   s h o u l d   be  e m p h a s i z e d  

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

n a r r o w e r   a p p l i c a t i o n   p a t h   or  a d d i t i o n a l   n o z z l e s   may  b e  

a d d e d   to  c a s t i n g   head   47  to  g i v e   a  w i d e r   a p p l i c a t i o n   p a t h .  

L i k e w i s e ,   t he   n u m b e r   of  t u b e s   u s e d   w i t h   e a c h   n o z z l e   may  
be  v a r i e d   to  v a r y   the   w i d t h   of  t he   a p p l i c a t i o n   p a t h .  

A n o t h e r   e m b o d i m e n t   i n v o l v e s   use   of  a  s i n g l e   n o z z l e  

of  t he   t y p e   shown  f o r   c o v e r a g e   of  a  s u b s t r a t e   of  v a r y i n g  

w i d t h s .   I t   i s   m o u n t e d   on  a  c a r r i a g e   of  t h e   same  w i d t h  

w h i c h   o n l y   t r a c k s   back   and  f o r t h   l o n g i t u d i n a l l y   o v e r   t h e  

l e n g t h   of  s u b s t r a t e   12.  A l s o ,   t he   n o z z l e   i s   m o v a b l e   l a t e r -  

a l l y   on  the   c a r r i a g e .   A f t e r   e a c h   p a s s   and  on  the   r e t u r n  

r o u t e ,   t he   n o z z l e   moves  l a t e r a l l y   one  n o z z l e   w i d t h   ( p l u s  

a p p r o x i m a t e l y   0 . 1 5  -   0 . 2 0   i n c h   ( 3 . 8 1  -   5 . 0 8   mm).  A n o t h e r  

p a s s   b e g i n s .   T h i s   i s   r e p e a t e d   u n t i l   t he   f u l l   e x p a n s e  
of  t he   s u b s t r a t e   has  b e e n   c o a t e d .   In  e a c h   d a s e ,   a  t i m i n g  

m e c h a n i s m   i s   n e c e s s a r y   to  s t a r t   and  s t o p   f l o w   of  t h e  

l i q u i d   p l a s t i c   d u r i n g   a  s i n g l e   p a s s .   A  d e l a y   t i m e r   i s  

p r o v i d e d   to  p e r m i t   the   l a t e r a l   movemen t   of  t he   n o z z l e  

a f t e r   t he   p l a s t i c   f l o w   has   s t o p p e d   and  p r i o r   to  t he   s t a r t   o f  

p l a s t i c   f l o w   a f t e r   t he   l a t e r a l   movemen t   of  t he   n o z z l e   i s  

c o m p l e t e d .  

EXAMPLE 

In  t h i s   e x a m p l e ,   a  s i n g l e   n o z z l e   h a v i n g   22  t u b e s  

as  d e s c r i b e d   was  u s e d   to  f l o w   c o a t   a  s u b s t r a t e   of  a p p r o x -  

i m a t e l y   2 .5   i n c h   x  24  i n c h   ( 6 . 3 5   x  6 0 9 . 6   mm)  in   a  s i n g l e  

p a s s .   The  s u b s t r a t e   was  0 . 0 1 5   i n c h   ( 0 . 3 8 1   mm)  t h i c k   a l u m i n i u m  



f o i l   w h i c h   had  been   c l e a n e d ,   p r i m e d ,   s i l k - s c r e e n   p r i n t e d  

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

a p p r o x i m a t e l y   1  1 /8   i n c h   ( 2 8 . 5 7 5   mm)  in  d i a m e t e r .  

The  22  t u b e   n o z z l e   had  a  w i d t h   of  a p p r o x i m a t e l y  

2 .1   i n c h e s   ( 53 .   34  mm)  and  was  c e n t e r e d   o v e r   the   2 .5   i n c h e s  

( 6 3 . 5   mm)  wide  s u b s t r a t e   to  l e a v e   m a r g i n s   of  a p p r o x i m a t e l y  

0 . 2 0   i n c h   ( 5 . 0 8   mm)  S t a r t i n g   0 . 2 0   i n c h   ( 5 . 0 8   mm)  f rom  o n e  

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

a l u m i n i u m   f o i l ,   w h i c h   was  h e l d   f l a t   and  h o r i z o n t a l   on  a  

vacuum  mat  as  d e s c r i b e d .   A  s t e a d y   s p e e d   of  3 . 2   i n c h e s  

( 8 1 . 2 8   mm)  p e r   s e c o n d   was  u s e d .   C l e a r   l i q u i d   p o l y u r e t h a n e  

was  f l o w e d   f rom  the   n o z z l e   a t   t he   u n i f o r m   r a t e   of  210  g r a m s  

pe r   m i n u t e .  

The  l i q u i d   p o l y u r e t h a n e   was  a  m i x t u r e   of  "A"  and  "B"  

c o m p o n e n t s   and  had  a  d e n s i t y   of  1 7 . 3 9   g r a m s / c u b i c   i n c h  

( 4 4 1 . 7 0 6   g r a m s   p e r   c u b i c   m i l l i m e t r e ) .   The  "A"  c o m p o n e n t  

was  i t s e l f   a  m i x t u r e   of  p o l y e s t e r   p o l y o l   and  p o l y e t h e r  

p o l y o l   and  c o n t a i n e d   a  l e a d   o c t o a t e   c a t a l y s t .   The  "B"  

c o m p o n e n t   was  a  m i x t u r e   of  p o l y p r o p y l e n e   g l y c o l   and  a n  

a l i p h a t i c   d i i s o c y a n a t e .   The  r a t i o   of  "A"  to  "B"  w a s  

54.  5%  to  4 5 . 5 % .  

I t  t o o k   t h e   n o z z l e   7 . 4 3   s e c o n d s   to  t r a n s v e r s e   the   24  

i n c h   ( 6 0 . 9 6   mm)  l e n g t h   of  t he   a l u m i n i u m   f o i l   ( s t o p p i n g  

0 . 2 0   i n c h   ( 5 . 0 8   mm)  f rom  t he   e n d ) .   In  t he   p r o c e s s ,   26 

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

a t   a  u n i f o r m   t h i c k n e s s  o f   0 . 0 2 5   i n c h  ±   . 005   i n c h   ( 0 . 6 3 5   mm 

±  0 . 1 2 7   mm).  

A f t e r   f l o w   c o a t i n g ,   t he   c o a t e d   f o i l   was  h e a t e d   u n d e r  

f o u r   1600  w a t t   i n f r a r e d   l a m p s  a t   a  d i s t a n c e   of  12  i n c h  

( 3 0 4 . 8   mm)  f o r   10  m i n u t e s .   T h i s   was  f o l l o w e d   by  c o o l i n g   t h e  

vacuum  t a b l e   w i t h   60°F   ( 1 5 . 5 5 ° C )   w a t e r   f o r   2  m i n u t e s .  

A f t e r   c o o l i n g ,   r e p r e s e n t a t i v e   ones   of  t h e   emblem  s h a p e s   w e r e  

d i e   cu t   f rom  the   f o i l   by  a p p l y i n g   a  d i e   to  t h e   b o t t o m  

( u n c o a t e d )   s u r f a c e   of  t he   f o i l .  
The  e m b l e m s   had  a  s l i g h t l y   c o n v e x   s h a p e   when  v i e w e d  



f r o m   t h e   f r o n t   s u r f a c e ,   and  were   l u s t r o u s   in   a p p e a r a n c e .  
The  c u r e d   p l a s t i c   was  b o u n d   f i r m l y   to  t he   d e c o r a t i v e  

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

in   a d d i t i o n   to   b e a u t i f y i n g   t he   d e s i g n .  

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

p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   i t   i s   to  b e  

u n d e r s t o o d   t h a t   t h e   i n v e n t i o n   i s   n o t   l i m i t e d   to  t h i s  

p r e c i s e   m e t h o d ,   and  t h a t   c h a n g e s   may  be  made  t h e r e i n  

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 .  



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

p l a q u e s   and  p a n e l s ,   c o m p r i s i n g :  

(a)  p r o v i d i n g   a  s u b s t r a t e   (12)  h a v i n g   a  t o p  

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

s e r i e s   of  d e s i g n s   (82)   a p p l i e d   to  i t s   top   s u r f a c e ,  

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

s i d e s   w h i c h   i n t e r s e c t   w i t h   s a i d   top  s u r f a c e ,  

(b)  h o l d i n g   s a i d   s u b s t r a t e   f l a t   and  h o r i z o n t a l   o n  

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

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

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

o r i f i c e s   (62)  so  t h a t   s a i d   f l u e n t   p l a s t i c   f l o w s   t o  

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

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

a  u n i f o r m   c o a t i n g   a p p r o x i m a t e l y   . 020   to  .030   i n c h   ( . 5 0 8  

to  .762   mm)  t h i c k ,  

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

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

(c)  t r i m m i n g ,   c u t t i n g   and  f o r m i n g   s a i d   s u b s t r a t e  

h a v i n g  s a i d   c u r e d   p l a s t i c   (84)   t h e r e o n   to  p r o d u c e   t h e  

d e s i r e d   emblem,   p l a q u e   or  p a n e l   c o n f i g u r a t i o n .  

2.  The  me thod   of  c l a i m   1  w h e r e i n  s a i d   s u b s t r a t e   ( 1 2 )  

is  a p p r o x i m a t e l y  0 . 0 0 3   to  0 . 0 2 0   i n c h   ( 0 . 0 7 6 2   to  .508  mm) 

t h i c k   m e t a l   f o i l .  



3.  The  m e t h o d   of   c l a i m   2  w h e r e i n   s a i d   m e t a l  

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

s a i d   f l u e n t   p l a s t i c .  

4.  The  m e t h o d   of   c l a i m   3  w h e r e i n   s a i d   f l u e n t  

p l a s t i c   is   c u r e d   by  h e a t i n g   u n d e r   i n f r a r e d   l amps   ( 2 3 ) .  

5.  The  m e t h o d   of   c l a i m   4  w h e r e i n   s a i d   s u b s t r a t e  

i s   h e l d   f l a t   and  h o r i z o n t a l   on  a  v a c u u m   mat   (45)   w h i c h  

a l s o   s e r v e s   as  a  h e a t   s i n k   d u r i n g   the   h e a t   c u r i n g   of  s a i d  

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

6.  The  m e t h o d   o f   c l a i m   3  w h e r e i n   s a i d   m e t a l   f o i l  

s u b s t r a t e   i s   s i l k - s c r e e n   p r i n t e d   and  e m b o s s e d   to  f o rm  a  

s e r i e s   of   d e s i g n s   t h e r e o n .  

7.  The  m e t h o d   of   c l a i m   6  w h e r e i n   a  n u m b e r   o f  

i n d i v i d u a l   e m b l e m s   or   p l a q u e s   a r e   f o r m e d   f rom  s a i d  

c o a t e d   s u b s t r a t e   by  s t a m p i n g   o u t   s a i d   emblem  or   p l a q u e  

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

of   d e s i g n s .  

3.  The  m e t h o d   of   c l a i m   7  w h e r e i n   s a i d   e m b l e m  

or   p l a q u e   is   s t a m p e d   o u t   by  a p p l i c a t i o n   of   a  c u t t i n g  

d i e   to  s a i d   b o t t o m   s u r f a c e   of  s a i d   s u b s t r a t e   so  t h a t  

e a c h   emblem  or   p l a q u e   has   a  c o n v e x   s h a p e   when  v i e w e d  

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



9.  The  m e t h o d   of  c l a i m   1  w h e r e i n   s e v e r a l   s e t s   o f  

n o z z l e s   (49 ,   50)  e a c h   h a v i n g   m u l t i p l e   o r i f i c e s   (61 ,   6 2 )  

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

top   s u r f a c e   of  s a i d   s u b s t r a t e   (12)   w h i l e   s a i d   s u b s t r a t e  

is   h e l d   s t a t i o n a r y .  

10.  The  m e t h o d   of  c l a i m   1  w h e r e i n   a  s i n g l e   n o z z l e  

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

back   and  f o r t h   in  s e v e r a l   p a s s e s   o v e r   the   top   s u r f a c e  

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

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

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

(a)  p r o v i d i n g   an  a p p r o x i m a t e l y   0 . 0 0 3   to  0 . 0 2 0   i n c h  

( 0 . 0 7 6 2   to  .508   mm)  i n c h   t h i c k   a l u m i n i u m   f o i l   (12)   h a v i n g  

a  top  s u r f a c e   and  a  b o t t o m   s u r f a c e ,  

(b)  a p p l y i n g  a   p r i m e r   to  s a i d   top  s u r f a c e   of  s a i d  

a l u m i n i u m   f o i l   p r i o r   to  s c r e e n   p r i n t i n g ,  

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

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

(82)  t h e r e o n ,   s a i d   f o i l   h a v i n g   s h a r p l y   d e f i n e d   p e r i p h e r a l  

s i d e s   wh ich   i n t e r s e c t   w i t h   s a i d   top  s u r f a c e ,  

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

p l a c i n g   the  b o t t o m   s i d e   of  s a i d   a l u m i n i u m   f o i l   on  top  o f  

a  v a c u u m  m a t   (45)   o n  a   h o r i z o n t a l   vacuum  t a b l e   ( 3 5 ) ,  

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

of  s a i d   a l u m i n i u m   f o i l   t h r o u g h  a   vacuum  mat  (45)  t o  

h o l d   s a i d   a l u m i n i u m   f o i l   f l a t   and  h o r i z o n t a l ,  

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

l i q u i d  f o r m   o n t o   s a i d   top   s u r f a c e   of  s a i d   a l u m i n i u m   f o i l  

by  p a s s i n g   m u l t i p l e   o r i f i c e s   (61 ,   62)  o v e r   s a i d   top   s u r f a c e  

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



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

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

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

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

s i d e s   and  f o r m s   a  u n i f o r m   c o a t i n g   of  a p p r o x i m a t e l y   . 0 2 0  

to  . 030   i n c h   ( . 5 0 8   to  .762   mm)  t h i c k ,  

(g)  h e a t i n g   the   c o a t e d   a l u m i n i u m   f o i l   u n d e r   i n f r a d -  

r ed   l amps   (23)   w h i l e   s a i d   a l u m i n i u m   f o i l   i s   m a i n t a i n e d  

f l a t   and  h o r i z o n t a l   to  c u r e   s a i d   l i q u i d   p o l y u r e t h a n e ,  

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

f rom  s a i d   vacuum  ma t ,   a n d  

( i )   s t a m p i n g   i n d i v i d u a l   emblems   f rom  s a i d   a l u m i n i u m  

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

of  s a i d   emblem  s h a p e s   to  t he   b o t t o m   s u r f a c e   of  s a i d  

a l u m i n i u m   f o i l .  
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