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(w)  Method  for  making  decorative  emblems  having  an  ultrathin 
The  invention  relates  to  a  method  for  making  decorative 

emblems,  plaques,  and  panels,  having  an  ultrathin  coating  of 
plastics  material. 

In  one  embodiment,  the  coating  is  provided  by  flow  coat- 
ing  a  clear,  fluent  plastics  material  onto  the  surface  of  a  decor- 
ated  substrate  (31).  The  coated  substrate  is  then  pressed  bet- 
ween  surfaces  of  a  pressure  fixture  (12)  to  produce  the 
ultrathin  coating.  The  upper  surface  (28)  of  the  pressure  fix- 
ture  is  smooth  and  does  not  stick  to  the  plastics  material  so 
that  no  imperfections  are  introduced  into  the  finished  coating. 
After  curing,  the  coated  substrate  is  then  formed  by  cutting 
and  trimming  operations  into  a  finished  emblem,  plaque,  or 
panel. 



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 ,   a n d  

t h e   l i k e   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 ,   and  more  p a r t i c u l a r l y   to  a  

m e t h o d   of  f l ow  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 -  

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

y i e l d   an  u l t r a t h i n   c o a t i n g .  

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

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

t h e   a p p l i a n c e   and  a u t o m o t i v 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  w a s   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   and  f i r e d   a t / ( 1 2 5 0  F ) .   T h e  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   a n d  

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  emblem  be  e x p o s e d   to  t h e   e n v i -  

r o n m e n t .   H o w e v e r ,   such   m a t e r i a l s   and  t e c h n i q u e s  

have   become  p r o h i b i t i v e l y   e x p e n s i v e   t o d a y .   A l t e r n a -  

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

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

w e a t h e r - r e s i s t a n t   c o a t e d   emblem  or  p l a q u e   w h i c h   c a n  

w i t h s t a n d   t he   h a r s h   e n v i r o n m e n t   an  a u t o m o t i v e  

e x t e r i o r   is   s u b j e c t e d   to  and  y e t   a r e   low  in  c o s 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 ,   i n  

Loew,   U . S .   p a t e n t   No.  3 , 6 5 4 , 0 6 2 ,   t h e r e   is  d i s c l o s e d  

a  p r o c e s s   fo 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  

is  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 h e  

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 ,   is   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   f o r m   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   i s   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   k n o w n  

in   t h e   a r t .   S e e ,   f o r   e x a m p l e ,   U.  S.  p a t e n t s   N o .  

2 , 2 4 4 , 5 6 5 ;   2 , 2 9 4 , 8 6 5 ;   2 , 9 3 1 , 1 1 9 ;   3 , 0 7 5 , 2 4 9 ;   and  3 , 1 1 4 , 5 9 7 .  

Waugh,   U.  S.  p a t e n t   No.  4 , 1 0 0 , 0 1 0 ,   d i s c l o s e s  

a  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   in   w h i c h  

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

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

m e n i s c u s   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   t o p  

s u r f a c e   of   t h e   f o i l   s h a p e .   H o w e v e r ,   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 h e  

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

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

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

p u r p o s e s .   U . S .  
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.  0 5 4 , 5 4 8 ,  

f i l e d   J u l y   5,  1 9 7 9 ,   and  a s s i g n e d   to  u s ,  

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

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   or   p l a q u e s .  

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

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

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

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

s u b s t r a t e .   A c c o r d i n g l y ,   t h e   n e e d   s t i l l   e x i s t s   in   t h e   " 

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

r e s i s t a n t   d e c o r a t i v e   emblem  h a v i n g   an  u l t r a t h i n  

c o a t i n g   w h i c h   i s   i n e x p e n s i v e   to   m a n u f a c t u r e   and  c a n  

be  e a s i l y   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 t 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   need   b y  

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  v i s c o u s ,  

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   a n d  

t h e n   a p p l y i n g   p r e s s u r e   to  t h e   s u b s t r a t e   to  f o rm  a n  

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

use   of  p r e s s u r e   by  a  f l a t   s u r f a c e   a g a i n s t   a  c a s t  

p l a s t i c   m a t e r i a l   i s   p e r   se  known.   For   e x a m p l e ,  

F r a n k e n t h a l ,   U.  S.  p a t e n t   No.  2 , 2 9 4 , 8 6 5 ,   t e a c h e s   a  

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

H o l d e n ,   U.  S.  p a t e n t   No.  2 , 4 5 9 , 2 7 9 ,   c o a t s   p l y w o o d  

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

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

s u b s t r a t e .   The  r e s i n o u s   m a t e r i a l   has   to  be  a t   l e a s t  

p a r t i a l l y   p o l y m e r i z e d   or   " j e l l e d "   p r i o r   to  b e i n g  

b r o u g h t   i n t o   c o n t a c t   w i t h   t h e   s u b s t r a t e .  

L i k e w i s e ,   f l o w   c o a t i n g   p e r   se  i s   a l s o   k n o w n  

in  a  n u m b e r   of   d i f f e r e n t   a r t   a r e a s .   Waugh,   U.  S .  

p a t e n t   No.  4 , 0 9 2 , 9 5 3 ,   d i s c l o s e s   a  p r o c e s s   f o r   f l o w  

c o a t i n g   g l a s s   c o n t a i n e r s .   See  a l s o   S u z u k i   p a t e n t  
No.  3 , 9 5 3 , 6 2 6 .   O t h e r   e x a m p l e s   i n c l u d e   U.  S.  p a t e n t s  

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

F r a a t z   w h i c h   b o t h   d i s c l o s e   t h e   use   of  m u l t i p l e   o r i f i c e  

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

s u r f a c e .   H a n s e n ,   U.  S.  p a t e n t   No.  3 , 7 2 5 , 1 1 2 ,   a l s o  

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

p r o d u c 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  

c o a t i n g   on  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  t h e   l i k e .   But   Waugh,   S u z u k i ,   F r a a t z ,  

H a n s e n ,   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   to  a  d e c o r a t i v e   s u b s t r a t e .  

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

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

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  p r o d u c e  

emb lems   and  p l a q u e s   w h i c h   a r e   b o t h   i n e x p e n s i v e   t o  

make  and  t o u g h   and  w e a t h e r   r e s i s t a n t .  



The  p r e s e n t   i n v e n t i o n   p e r m i t s   t h e   m a n u f a c -  

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

U . S  
p r o c e s s   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.  0 5 4 , 5 4 8 .   The  p r o c e s s   of  t h e   p r e s e n t   i n v e n t i o n  

r e s u l t s   in  an  u l t r a t h i n   c o a t i n g   w h i c h   i s   a t t r a c t i v e ,  

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

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

U s i n g   t he   p r o c e s s   of   t he   p r e s e n t   i n v e n t i o n ,   i t   i s  

p o s s i b l e   to  d e p o s i t   t h e   p l a s t i c   on  t h e   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  as  l i t t l e   a s  

0 .1   to  0.2mm  and  y e t   p r o d u c e   an  a t t r a c t i v e   a n d  

w e a t h e r   r e s i s t a n t   e m b l e m .  

A c c o r d i n g   to   one  a s p e c t   of  t h e   p r e s e n t  

i n v e n t i o n ,   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  

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

s e r i e s   of  d e c o r a t i v e   d e s i g n s   a p p l i e d   to   i t s   t o p  

s u r f a c e   and  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   m a t e r i a l   o v e r   t h e   t o p   s u r f a c e   of   t he   s u b -  

s t r a t e   to  fo rm  a  r e l a t i v e l y   u n i f o r m   c o a t i n g   a t   l e a s t   0 . 1 m m  

0 . 0 0 4   i n c h e s ) t h i c k .   S u b s t a n t i a l l y   u n i f o r m   p r e s s u r e  
is   t h e n   a p p l i e d   to   t h e   c o a t e d   s u b s t r a t e   to  r e d u c e  

0.1  to  0 . 2 m m  
the   t h i c k n e s s   of  t h e   c o a t i n g   t o / ( 0 . 0 0 4   to   0 . 0 0 8  

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

m a t e r i a l   w h i l e   m a i n t a i n i n g   p r e s s u r e   upon  i t .   T h e  

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

p l a q u e s ,   or  p a n e l s   a r e   f o r m e d   by  c u t t i n g   t he   s u b -  

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

d e s i g n s .  

The  s u b s t r a t e   upon  w h i c h   t h e   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   f o i l   s u c h   as  a  v i n y l   o r  

M y l a r   f o i l ,   a  m e t a l   f o i l ,   or  a  p l a s t i c   l a m i n a t e d  

m e t a l   f o i l .   For   e x a m p l e ,   t h e   s u b s t r a t e   may  be  a n  

a l u m i n u m   f o i l   0 . 2   to   1.0mm  t h i c k ,   p r e f e r a b l y   0 .3  t o  

0.4mm  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   of  d e s i g n s .   F o r  

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  minumum  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 h e  

form  of  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 h a p e s   w i l l   b e  

a p p l i e d   to  t h e   f o i l   s h e e t .   Wi th   a  m e t a l   f o i l ,   t h e  

s e r i e s   of  d e s i g n s   is  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 h e   d e c o r a t i v e   d e s i g n s   may  a l s o   b e  

u s e d .  

L i k e w i s e ,   i t   is   d e s i r a b l e   to  p r i m e   t h e   t o p  
s u r f a c e   of  t h e   s u b s t r a t e   p r i o r   to  p r i n t i n g .   A n y  
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   and  p r i m e d   s u b s t r a t e   is   t h e n  

l o a d e d   o n t o   a  h i n g e d   p r e s s u r e   f i x t u r e .   The  f i x t u r e  

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

p o s i t i o n e d   and  an  u p p e r   p o r t i o n   w h i c h   is  a  h i g h l y  

p o l i s h e d   m e t a l   p l a t e   or  a  m e t a l   p l a t e   f a c e d   w i t h   a  

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

or  s i l i c o n e   r u b b e r .   The  u p p e r   and  l o w e r   p o r t i o n s   o f  

t h e   f i x t u r e   a r e   m o u n t e d   on  a  b a s e   and  a r e   h i n g e d   i n  

" c l a m s h e l l "   f a s h i o n   so  t h a t   as  t he   u p p e r   p o r t i o n   i s  

c l o s e d ,   any  e x c e s s   c o a t i n g   m a t e r i a l   on  the   s u b s t r a t e -  

is   f o r c e d   to  f l o w   u n i f o r m l y   a c r o s s   t h e   s u b s t r a t e .  

A f t e r   t h e   p r i m e d   s u b s t r a t e   has  been   l o a d e d  

o n t o   t h e   open   p r e s s u r e   f i x t u r e ,   t he   f i x t u r e   i s  

t r a n s f e r r e d   to  a  c a s t i n g   s t a t i o n .   At  t h i s   s t a t i o n ,  

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

m a t e r i a l   is  f l o w   c o a t e d   o n t o   the   s u b s t r a t e .  

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   m i x e d   . i m m e d i a t e l y   p r i o r   to  t he   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   W a u g h ,   U . S .   P a t e n t   No.  4 , 1 0 0 , 0 1 0 .   I n  



f o r m u l a t i n g   t h e   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 r o m  

among  t h o s e   d i s c l o s e d   in  t h e   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   to  use   a  c a t a l y s t   w h i c h   r e s u l t s  i n   a  

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

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 .  

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  t he   c o m p o n e n t s   l i s t e d   in  t h a t  

p a t e n t   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   t h e   s u b s t r a t e  

r e m a i n s   s t r o n g ,   i t   is  d e s i r a b l e   in  t h i s   i n v e n t i o n   t o  

have   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 ,   or  p a n e l   may  be  c o n f o r m e d .   F o r  

e x a m p l e ,   some  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 .   W i t h   t he   p r e s e n t  

i n v e n t i o n ,   i t   i s   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 .  

A f t e r   c a s t i n g ,   t h e   p r e s s u r e   f i x t u r e   i s  

c l o s e d   and  p r e s s u r e   a p p l i e d .   In  c l o s i n g   t h e  

f i x t u r e ,   c a r e   m u s t   be  t a k e n   t h a t   no  a i r   i s  

e n t r a p p e d .   T h u s ,   a  s l ow   and  s m o o t h   c l o s i n g   m o t i o n  

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

o v e r   t h e   e n t i r e   s u r f a c e   of  t h e   s u b s t r a t e   and  p l a s t i c  

to   p r o d u c e   an  u l t r a t h i n   c o a t i n g   or  t h e r e   may  b e  

s t o p s   l o c a t e d   e i t h e r   on  t h e   f i x t u r e   i t s e l f   o r  

e m b o s s e d   on  t h e   s u b s t r a t e   to   l i m i t   t h e   d o w n w a r d  

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

s o m e w h a t   t h i c k e r   c o a t i n g .  

The  p r e s s u r e   r e q u i r e d   may  r a n g e   f rom  a s  

l i t t l e   as  0 .7   Kg/cm2  f o r   f l a t   s u b s t r a t e s   w h i c h  

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

up  to   7 .0   K g / c m 2 .   C u r i n g   is   a c c o m p l i s h e d   b y  

h e a t i n g   t h e   f i x t u r e ,   d i r e c t l y   or  i n d i r e c t l y ,   f o r   a  

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

c u r i n g   has   b e e n   f o u n d   to  be  h e a t i n g   t h e   f i x t u r e s   i n  



an  oven   m a i n t a i n e d   at   8 2 - 1 1 0 0 C .   f o r   f rom  15  to  30  

m i n u t e s .  

A f t e r   c u r i n g ,   t he   c o a t i n g   s u b s t r a t e   i s  

c o o l e d   and  r e m o v e d   f rom  the   p r e s s u r e   f i x t u r e .   I t  

may  at   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 ,   and  f o r m i n g .   When  i n d i v i d u a l   emblem  o r  

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

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   has  b e e n  

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

i m p a r t e d   to  a  s u b s t r a t e   w h i c h   has   an  u l t r a t h i n  

c o a t i n g .   The  c o n t o u r s   can  be  f o r m e d   p r i o r   t o  

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

fo rm  t o o l ,   or  a f t e r   c u t t i n g .  

A c c o r d i n g l y ,   i t   is  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   of  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  t he   l i k e   w h i c h   have   an  u l t r a -  

t h i n   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 .  

T h i s   and  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   i n v e n -  

t i o n   w i l l   become  a p p a r e n t   f rom  t h e   f o l l o w i n g  

d e s c r i p t i o n ,   t h e   a c c o m p a n y i n g   d r a w i n g s ,   and  t h e  

a p p e n d e d   c l a i m s .  

In  o r d e r   t h a t   t he   i n v e n t i o n   may  be  m o r e  

r e a d i l y   u n d e r s t o o d ,   r e f e r e n c e   w i l l   now  be  made  t o  

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

F i g .   1  is  a  s c h e m a t i c   d i a g r a m   of  the   p r e -  
f e r r e d   p r o c e s s   s t e p s   fo r   c a r r y i n g   o u t   t he   m e t h o d   o f  

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

F i g .   2  is  a  p e r s p e c t i v e   v i ew  of  t h e  

p r e s s u r e   f i x t u r e   u s e d   in  the   p r a c t i c e   of  the   p r e s e n t  

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

F i g .   3  is  a  v iew  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 h e   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 .  

The  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   on  a p p a r a t u s   i l l u s t r a t e d   s c h e m a t i c a l l y  



in  F i g .   1.  As  shown  in  t h a t   f i g u r e ,   a  d e c o r a t e d  

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

10  o n t o   an  open   p r e s s u r e   f i x t u r e   12  s i t u a t e d   o n  

c o n v e y o r   14 .   From  l o a d i n g   s t a t i o n   10 ,   t h e   s h e e t   i s  

a d v a n c e d   to  c a s t i n g   s t a t i o n   16  w h e r e   a  c a s t i n g   h e a d  

( s e e   F i g .   3)  in  t h e   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   f l o w   c o a t s   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 ,   o n t o   t h e   u p p e r   s u r f a c e   of  t h e   s h e e t .  

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

p r e s s u r e   f i x t u r e   12  is   c l o s e d   and  s u p p l e m e n t a l  

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

a t   s t a t i o n   18 .   T h i s   c l a m p i n g   a c t i o n   s q u e e z e s   o u t  

any  e x c e s s   p l a s t i c   and  r e s u l t s   in  a  s m o o t h ,   u l t r a -  

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

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

and  l e v e l   p o s i t i o n   by  c o n v e y i n g   t h e   p r e s s u r e   f i x -  

t u r e s   t h r o u g h   a  c u r i n g   o v e n   20.  Oven  20  may  c o n t a i n  

any  s u i t a b l e   s o u r c e   of  h e a t   w h i c h   i s   c a p a b l e   o f  

m a i n t a i n i n g   t h e   a m b i e n t   a i r   t e m p e r a t u r e   i n s i d e   t h e  

o v e n   a t   8 2 - 1 1 0  C .   The  s p e e d   of  c o n v e y o r   14  i s  

s u c h   t h a t   t h e   p r e s s u r e   f i x t u r e s   12  a r e   in  oven   20 

f o r   f r o m   15  to   30  m i n u t e s .   A f t e r   c u r i n g ,   t h e  

p r e s s u r e   f i x t u r e s   a r e   o p e n e d   a t   s t a t i o n   22  and  t h e  

c o a t e d   s h e e t s   u n l o a d e d .   From  t h e r e ,   t h e   s h e e t s   m a y  

be  s e n t   to   a  c o n v e n t i o n a l   s t a m p i n g   or  d i e   c u t t i n g  

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

p l a q u e s ,   or  p a n e l s .  

V a r i o u s   s u b s t r a t e s   can  be  u t i l i z e d   to   f o r m  

t h e   d e c o r a t e d   emb lems   and  t h e   l i k e   of  t h e   p r e s e n t  

i n v e n t i o n .   For  e x a m p l e ,   t h e   s u b s t r a t e   may  be  a  

p l a s t i c   f o i l   s u c h   as  v i n y l   or  M y l a r   f o i l ,   a  m e t a l  

f o i l ,   or  a  p l a s t i c   m e t a l   f o i l   l a m i n a t e .   To  p r e p a r e  

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

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

r e g i s t r a t i o n   in  s u b s e q u e n t   h a n d l i n g   s t e p s .   I n  a  



p r e f e r r e d   e m b o d i m e n t ,   an  a l u m i n u m   f o i l   of  f rom  0 . 2  

to  1.0mm  t h i c k ,   and  p r e f e r a b l y . 0 . 3   to  0 .4mm,  i s  

u t i l i z e d   as  t h e   s u b s t r a t e .   G e n e r a l l y ,   t h e   s h e e t s  

a r e   s i z e d   so  t h a t   t h e y   can  be  f o r m e d   i n t o   a  m u l t i -  

p l i c i t y   of  i n d i v i d u a l   emblems   or  t h e   l i k e .   I t   i s  

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

pound   b e f o r e   p r i n t i n g   to  e n h a n c e   t h e   a d h e r e n c e   o f  

t h e   p r i n t e d   d e c o r a t i o n   t h e r e t o .   As  an  e x a m p l e ,   a  

m i x t u r e   of  an  a p p r o x i m a t e l y   6%  p o l y v i n y l   b u t y r a t e  

( B u t v a r   B-90  f rom  the   M o n s a n t o   C h e m i c a l   C o . ) ,   up  t o  

3.4%  s i l a n e   (Dow  6020 ,   6040 ,   or  6075  f rom  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 ,   a n d  

v i n y l t r i a c e t o x y s i l a n e ) ,   a p p r o x i m a t e l y   1%  of  an  e p o x y  
r e s i n   ( A r a l d i t e   6005  f rom  C i b a - G e i g y   C o r p . )   a p p r o x i -  

m a t e l y   3.4%  of  an  a q u e o u s   s o l u t i o n   of  c h r o m i c   a n d  

p h o s p h o r i c   a c i d s ,   and  a p p r o x i m a t e l y   0 .01%  of  a  

c o l o r a n t   ( T i n o p a l   SFG  f rom  G e i g y   C h e m i c a l   Co . )   in  a  

s o l v e n t   such   as  36%  n - b u t a n o l   or  i s o b u t a n o l   and  64% 

a c e t o 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 .   T h e s e   p r i m e r s   m a y  b 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   b y  

d r y i n g   or  b a k i n g   to  r e m o v e   t h e   s o l v e n t .  

The  p r i m e d   s u b s t r a t e   is  t h e n   d e c o r a t e d   w i t h  

d e s i g n s   a n d / o r   l e t t e r s   by  known  s i l k - s c r e e n   p r i n t i n g  

t e c h n i q u e s .   O p t i o n a l l y ,   t h e   s u b s t r a t e   may  b e  

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

c a l l y ,   s u c h   e m b o s s m e n t s   a r e   a p p r o x i m a t e l y   0 . 1 5 m m  

d e e p .  

The  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 s   a r e  

t h e n   l o a d e d   o n t o   i n d i v i d u a l   p r e s s u r e   f i x t u r e s   12  a t  

l o a d i n g   s t a t i o n   10  in  p r e p a r a t i o n   fo r   t he   c a s t i n g  

s t a g e   of  t he   p r o c e s s .   As  b e s t   shown  in  F i g .   2 ,  

p r e s s u r e   f i x t u r e   12  has   a  b a s e   24,  a  f l a t   l o w e r  

p l a t e   26,  and  an  u p p e r   p l a t e   28  a t t a c h e d   to  t h e  



l o w e r   p l a t e   by  m e a n s   of  h i n g e s   29.   D e c o r a t e d   s u b -  

s t r a t e   30,  h a v i n g   a  p l u r a l i t y  o f   i n d i v i d u a l   d e s i g n s  

i n d i c a t e d   by  31,  and  an  o p t i o n a l   e m b o s s e d   d o w n s t o p  

51,   i s   p o s i t i o n e d   on  p e g s   32  l o w e r   p l a t e   26  t h r o u g h  

h o l e s   34  p u n c h e d   or  d r i l l e d   t h e r e i n   f o r   t h a t   p u r -  

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

a l i g n e d   when  p a s s i n g   u n d e r   t h e   c a s t i n g   h e a d .   U p p e r  

p l a t e   28  a l s o   has   a  p a i r   of  c l e a r a n c e   h o l e s   36 

t h e r e i n   p o s i t i o n e d   to   be  a l i g n e d   o v e r   p e g s   32  w h e n  

t h e   p l a t e   i s   c l o s e d   o n t o   l o w e r   p l a t e   26.   O p t i o n a l  

e m b o s s e d   d o w n s t o p   51  s e r v e s   to  c o n t r o l   t h e   d o w n w a r d  

m o v e m e n t   of  p l a t e   28  and  p r o d u c e s   a  c o a t i n g   of  c o n -  

t r o l l e d   t h i c k n e s s .  

Uppe r   p l a t e   28  has   a  h i g h l y   p o l i s h e d  

s u r f a c e   so  t h a t   i t   w i l l   n o t   i m p a r t   any  t e x t u r e   o r  

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

t i v e l y ,   t he   p l a t e   may  be  c o a t e d   w i t h   a  s m o o t h   n o n -  

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

s i l i c o n e   r u b b e r .   U p p e r   p l a t e   28  i s   c o n s t r u c t e d   s o  

t h a t   as  i t   c l o s e s ,   e x c e s s   c o a t i n g   m a t e r i a l   w i l l   b e  

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

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

s l o w   and  s m o o t h   to  p r e v e n t   any  a i r   f rom  b e i n g  

e n t r a p p e d .   When  c o m p l e t e l y   c l o s e d ,   u p p e r   p l a t e   28  

is   p a r a l l e l   to  l o w e r   p l a t e   26  r e s u l t i n g   in  a  u n i f o r m  

c o a t i n g   on  s u b s t r a t e   30 .   O p t i o n a l   e m b o s s m e n t s   o n  

t h e   s u b s t r a t e   or  on  t h e   f i x t u r e   i t s e l f   a i d   i n   m a i n -  

t a i n i n g   t h e   p l a t e s   p a r a l l e l   by  s u p p o r t i n g   t h e  

a p p l i e d   p r e s s u r e   p l a t e   o v e r   t h e   s u r f a c e   of  t h e   s u b -  

s t r a t e .  

B a s e   24,   o n t o   w h i c h   p l a t e s   26  and  28  a r e  

m o u n t e d ,   is   a d a p t e d   to   be  a t t a c h e d   to  c o n v e y o r   1 4  

and  m a i n t a i n   t h e   s u b s t r a t e s   in   a l i g n m e n t   a t   e a c h  

s t a t i o n .   As  t he   b a s e   moves   a l o n g   c o n v e y o r   14  t o w a r d  

c a s t i n g   s t a t i o n   16 ,   a  f i r s t   a c t u a t o r   38,   w h i c h   c a n  

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



l o c a t i o n   and  a c t i v a t e s   t he   c a s t i n g   o p e r a t i o n  b y  

a c t i v a t i n g   a  m a g n e t i c   s e n s o r   or  p r o x i m i t y   s w i t c h .  

The  p a s s a g e   of  a  s e c o n d   a c t u a t o r   39  p a s t   t h e   s a m e  

l o c a t i o n   r e a c t u a t e s   a  s e n s o r   or  s w i t c h   and  t e r -  

m i n a t e s   t h e   f l ow  of  c a s t i n g   m a t e r i a l .  

W h i l e   a  c o n t i n u o u s   c o n v e y o r - t y p e   a r r a n g e -  
m e n t   is   p r e f e r r e d ,   i t   is  a l s o   p o s s i b l e   to  u t i l i z e   a  

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

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

s t a t i o n a r y   s u b s t r a t e .  

As  shown  in  F i g .   3,  c a s t i n g   head   40  has   a  

n o z z l e   42  h a v i n g   a  p l u r a l i t y   of  o r i f i c e s   shown  a s  
t u b e s   44  a r r a y e d   a c r o s s   t he   f a c e   of  s u b s t r a t e   3 0 .  

The  n o z z l e   is  f e d   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   a s  

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   is  a  m i x t u r e   o f  

"A"  and  "B"  c o m p o n e n t s   of  t h e   t y p e   d i s c l o s e d   i n  

Waugh ,   U . S .   P a t e n t   No.  4 , 1 0 0 , 0 1 0 .   B a s i c a l l y ,   t h a t  

m i x t u r e   is   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   is  u s e d   s i n c e   i t  

p r o m o t e s   a  s low  c u r e   a t   room  t e m p e r a t u r e   so  as  t o  

a l l o w   t i m e   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  t h e   a b o v e - m e n t i o n e d  

Waugh  p a t e n t   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  t he   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 e P o n t   de  N e m o u r s   and  C o . ,  

and  t he   p o l y e t h e r   p o l y o l   may  be  one  or  more   of  t h e  

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   be  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 he   p o l y e s t e r   p o l y o l  

m a k i n g   t he   c u r e d   p o l y u r e t h a n e   more   f l e x i b l e .   T h e  

r a t i o   of  c o m p o n e n t s   A:B  is  p r e f e r a b l y   f rom  5 0 - 6 0 %  



"A"  to  f rom  50-40%  " B " .   A  p o l y e s t e r   p o l y o l   o r  

p o l y l a c t o n e   p o l y o l   c o u l d   be  u sed   in  p l a c e   of  t h e  

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"  or  "B"  c o m p o n e n t s   o f  

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  t h e   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   t h e   "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  

to  s u p p l y   l i n e   46  f o r   n o z z l e   42.  F i t t i n g   48  

c o n n e c t s   m u l t i p l e   o r i f i c e   n o z z l e   42  to  s u p p l y   l i n e  

4 6 .  

The  n u m b e r   of  t u b e s   44  and  t h e   s p a c i n g  

b e t w e e n   t h e   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  
in  d e p e n d e n c e   on  t h e   w i d t h   of  t h e   p o r t i o n   of  t h e  

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   t h a t   t h e  

use   of  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   2 .5   to   3 .25mm  p r o d u c e   an  e v e n   c o a t i n g   o f  

p l a s t i c   m a t e r i a l   a c r o s s   t h e   f a c e  o f   t h e   s u b s t r a t e .  

The  t u b e s   p r e f e r a b l y   have   a  0.56mm  I . D .   and  a  1 . 0 m m  

O.D.   s p a c e r   bar   50  h o l d s   t h e  t u b e s   44  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   2 . 5 m m .  

As  s h o w n ,   t h e   c a s t i n g   h e a d   40  is   in  a  f i x e d  

p o s i t i o n   w h i l e   t h e   s u b s t r a t e   t r a c k s   b e n e a t h   i t   o n  

c o n v e y o r   14.   O b v i o u s l y ,   t h i s   a r r a n g e m e n t   may  b e  

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

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

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

As  t h e   f l u e n t   p l a s t i c   m a t e r i a l   is   l a i d  

down,   i t   f l o w s   o v e r   t h e   s u b s t r a t e   to  c o m p l e t e   t h e  

c o v e r a g e   of  t h e   s u r f a c e .   A  u n i f o r m   t h i c k n e s s   o f  

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

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



be  c o v e r e d ,   t he   number   of  t u b e s   n e e d e d ,   and  t h e  

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

e v e r ,   i t   is  p o s s i b l e   to  a d j u s t   e a s i l y   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  t h e  

t h i c k n e s s   d e s i r e d .   U l t i m a t e l y ,   t h e   f i n a l   c o a t e d  

t h i c k n e s s   w i l l   be  o n l y   a b o u t   0 .1   to  0 .2mm.  T h i s  

t h i c k n e s s   may  be  v a r i e d   by  v a r y i n g   t h e   h i n g e   c l e a r -  

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

w h i c h   m a i n t a i n   a  s l i g h t   s p a c i n g   b e t w e e n   p l a t e s   or  b y  

e m b o s s m e n t s   on  s u b s t r a t e .   P r e f e r a b l y ,   the   a m o u n t   o f  

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

c a s t i n g   s t a t i o n   is   s l i g h t l y   in  e x c e s s   of  t he   a m o u n t  

r e q u i r e d   to  p r o d u c e   s u c h   a  t h i c k n e s s ,   w i t h   e x c e s s  
m a t e r i a l   b e i n g   s q u e e z e d   o u t   d u r i n g   t he   c l a m p i n g  

o p e r a t i o n .  

A f t e r   c a s t i n g ,   t h e   p r e s s u r e   f i x t u r e   12  i s  

c l o s e d   and  c l a m p e d   a t   s t a t i o n   18.   The  p r e s s u r e  

r e q u i r e d   may  v a r y   d e p e n d i n g   upon  t he   p a r t i c u l a r   s u b -  

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

I t   has  been   f o u n d   t h a t   f rom  b e t w e e n   0 .7   and  7 . 0  
Kg/cm2  a p p l i e d   to  t he   p r e s s u r e   f i x t u r e   by  means   o f  

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

l e v e l   s u r f a c e   n e c e s s a r y   fo r   a  u n i f o r m   c o a t i n g .   As  

e x p l a i n e d   a b o v e ,   t h e   c o n s t r u c t i o n   of  t he   p r e s s u r e  
f i x t u r e   is   s u c h   t h a t   t h e   u p p e r   and  l o w e r   p l a t e s  

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

on  s u b s t r a t e   30  p r o v i d i n g   s u p p o r t   fo r   the   u p p e r  

p l a t e .  

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

t h r o u g h   a  h e a t e d   oven   20.  As  s h o w n ,   t he   oven   i s  

e l o n g a t e d   and  t he   s p e e d   of  c o n v e y o r   14  is  r e g u l a t e d  

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

c u r e .   I t   has   been   f o u n d   t h a t   an  a m b i e n t   a i r   t e m p e r -  

a t u r e   in  t h e   oven   of  f rom  a b o u t   82  to  1 1 0 ° C .   and  a  



d w e l l   t i m e   of  f r o m   a b o u t   15  to  30  m i n u t e s   p r o d u c e s   a  

c o m p l e t e   c u r e .  

The  c u r e d ,   c o a t e d   s u b s t r a t e   i s   t h e n   u n -  

c l a m p e d   and  u n l o a d e d   f rom  p r e s s u r e   f i x t u r e   12  a t  

s t a t i o n   22  and  i s   r e a d y   f o r   f u r t h e r   p r o c e s s i n g  

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

and  t r i m m i n g   o p e r a t i o n s   to  fo rm  i n d i v i d u a l   e m b l e m s ,  

p l a q u e s ,   or  p a n e l s .   An  a d h e s i v e   l a y e r   and  r e l e a s e  

l i n e r   may  a l s o   be  a p p l i e d   to   t h e   back   of  t h e   s u b -  

s t r a t e   a t   t h i s   t i m e .  

A f t e r   i n d i v i d u a l   emb lems   have   been   f o r m e d ,  

t h e y   may  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   t h e  

i n t e n d e d   s u r f a c e   of  an  a u t o m o b i l e   or  a p p l i a n c e .  

They   may  a l s o   be  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 s e d   to  a f f i x   t h e   emblem  o n t o   a  s u r f a c e .   S i n c e  

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

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

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

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

as  l o n g   as  t h e   d e g r e e   of  b e n d i n g   f o r   t h e   c o n f o r m i t y  

r e q u i r e d   is   n o t   t o o   s e v e r e .  

W h i l e   t h e   m e t h o d   d e s c r i b e d   h e r e i n   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  be  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   no 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  m a d e  

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

i n v e n t i o n   as  d e f i n e d   in  t h e   a p p e n d e d   c l a i m s .  



1.  A  m e t h o d   fo 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   the   s t e p s   o f :  

(a)  p r o v i d i n g   a  s u b s t r a t e   (31)  h a v i n g   a  

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

to  i t s   t op   s u r f a c e ,  

(b)  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   m a t e r i a l   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   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   in  a  f l a t   and  h o r i z o n -  

t a l   o r i e n t a t i o n   in  an  amoun t   s u f f i -  

c i e n t   to  fo rm  a  l a y e r   a t   l e a s t   0 . l m m  

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

s u f f i c i e n t l y   s l ow   c u r i n g   t h a t   i t   w i l l  

f l o w   o v e r   t h e   s u r f a c e   of  s a i d   s u b -  

s t r a t e   to  f o rm  a  r e l a t i v e l y   u n i f o r m  

c o a t i n g ,  

(c)  a p p l y i n g   s u b s t a n t i a l l y   u n i f o r m  

p r e s s u r e   to   s a i d   c o a t i n g   to  r e d u c e   i t s  

t h i c k n e s s   to  a b o u t   0 .1   to  0 . 2 m m ,  

(d)  c u r i n g   and  h a r d e n i n g  s a i d   p l a s t i c  

m a t e r i a l   w h i l e   m a i n t a i n i n g   p r e s s u r e  

a n d  a   f l a t   and  h o r i z o n t a l   o r i e n t a t i o n  

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

s t r a t e ,   a n d  

(e)  r e l e a s i n g   t he   a p p l i e d   p r e s s u r e   a n d  

s t a m p i n g   e m b l e m s ,   p l a q u e s ,   or  p a n e l s  

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

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

c o n t i g u o u s   w i t h   each   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 .  



2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  i n c l u d i n g  

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

p r e s s u r e   f i x t u r e   (12)  h a v i n g   a  s m o o t h   u p p e r   p l a t e n  

(28)  p r i o r   to   f l ow  c o a t i n g   and  t h e n ,   a f t e r   f l o w  

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

a p p l y i n g   p r e s s u r e   to   s a i d   s u b s t r a t e   by  c l o s i n g   s a i d  

h i n g e d   p r e s s u r e   f i x t u r e   (12)  o n t o   t h e   c o a t e d   s u b -  

s t r a t e   (31)  and  a p p l y i n g   c l a m p s   to   s a i d   h i n g e d  

p r e s s u r e   f i x t u r e   ( 1 2 ) .  

3.  A  m e t h o d   as  c l a i m e d   in   c l a i m   2  in  w h i c h  

s a i d   u p p e r   p l a t e n   (28)  i s   c o a t e d   w i t h   a  m a t e r i a l  

w h i c h   d o e s   n o t   s t i c k   to   s a i d   p l a s t i c   m a t e r i a l .  

4.  A  m e t h o d   as  c l a i m e d   in   c l a i m   3  in  w h i c h  

f rom  0 .7   to   7 .0   Kg/cm2  p r e s s u r e   i s   a p p l i e d   to  s a i d  

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

5.  A  m e t h o d   as  c l a i m e d   in   c l a i m   1  in  w h i c h  

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

6.  A  m e t h o d   as  c l a i m e d   in   c l a i m   5  in  w h i c h  

s a i d   p l a s t i c   m a t e r i a l   i s   c u r e d   by  e x p o s i n g   s a i d  

p r e s s u r e   f i x t u r e   to   a  t e m p e r a t u r e   of   8 2 - 1 1 0 ° C .   f o r  

15  to   30  m i n u t e s .  
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