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0   Drapery  fabric  foam  backing. 

0   A  method  of  making  a  foam  backed  drapery  fabric  orthe 
like  having  good  textile  properties,  and  the  fabric  so 
produced.  A  wet  foam  backing  is  applied  (12)  to  a  moving 
web  of  fabric  (F),  flocking  is  optionally  applied  (14)  to  the  wet 
foam  backing,  and  the  backing  is  at  least  partially  dried  (16) 
without  significant  curing.  The  backing  is  then  embossed 
(18)  with  a  patterned  roller  (19),  and  an  aqueous  solution  (25) 
containing  a  release  agent  and  a  wetting  agent  is  kiss-coated 
to  the  foam  backing  to  penetrate  the  foam  backing  without 
substantial  penetration  of  the  fabric,  the  aqueous  solution 
being  applied  at  about  50  to  80%  pickup  on  dried  foam  solids 
weight.  Where  a  curing  oven  containing  rollers  is  utilized  the 
foam  backing  is  then  dried  (26),  and  then  passed  to  the 
curing  oven  (28).  The  final  fabric  (D)  has  good  textile-like  feel, 
softness,  drape,  abrasion  resistance,  and  appearance  charac- 
teristics,  and  the  embossed  backing  is  capable  of  recovering 
in  five  seconds  to  one  minute  after  3,000  psi  has  been 
applied  for  five  minutes. 
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BACKGROUND  AND  SUMMARY  OF  THE  INVENTION 

The  i n v e n t i o n   r e l a t e s   to  a  m e t h o d   of  m a k i n g  

a  foam  b a c k e d   d r a p e r y   f a b r i c   or  t he   l i k e ,   and  t h e  

f a b r i c   so  p r o d u c e d .   Foam  b a c k e d   f a b r i c s   have   f o u n d  

many  u s e s ,   e s p e c i a l l y   f o r   d r a p e r i e s .   Foam  b a c k e d  

d r a p e r y   f a b r i c s   p r o v i d e   a l l   of  t he   l i g h t - b l o c k i n g  

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

f r a c t i o n   of  t he   c o s t .  

C o n v e n t i o n a l l y ,   in  t h e   p r o d u c t i o n   of  f o a m  

b a c k e d   d r a p e r y   f a b r i c s ,   i t   is  n e c e s s a r y   to  c r u s h   t h e  

foam  a f t e r   i t   is  a p p l i e d ,   and  t h e n   to  c u r e   i t .  

W i t h o u t   c r u s h i n g ,   t h e   foam  b a c k i n g   d o e s   no t   h a v e   t h e  

n e c e s s a r y   a b r a s i o n   r e s i s t a n c e   p r o p e r t i e s   to  b e  

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

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

do  no t   have   o p t i m u m   t e x t i l e - l i k e   f e e l ,   d r a p e ,   o r  

a p p e a r a n c e   c h a r a c t e r i s t i c s .   I t   is  known  t h a t  

e m b o s s i n g   can   i m p r o v e   t h e   t e x t i l e - l i k e   p r o p e r t i e s   o f  

foam  b a c k i n g   ( see   U . S .   P a t e n t   3 , 5 2 7 , 6 5 4 ) ,   h o w e v e r  

e m b o s s i n g   has   not   n o r m a l l y   been   u t i l i z e d   in  t h e  

c o n s t r u c t i o n   of  foam  b a c k e d   d r a p e r y   f a b r i c s .   A l s o ,  

t h e r e   has  been   an  i n a b i l i t y   to  p r o p e r l y   s e t   t h e  

e m b o s s e d   p a t t e r n   so  t h a t   i t   w i l l   l a s t   t he   l i f e t i m e  

of  t he   f a b r i c ,   and  w i l l   i m p a r t   t e x t i l e - l i k e  

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

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   a  

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

f a b r i c s   or  t h e   l i k e ,   and  t h e   f a b r i c s   so  p r o d u c e d ,  

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

the   p r i o r   a r t .   A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n  

t h e   e m b o s s e d   i m p r e s s i o n   in   t he   foam  b a c k i n g   is  p r o -  

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



o p t i m u m   d e s i r a b l e   t e x t i l e - l i k e   c h a r a c t e r i s t i c s   t o  

t he   f i n a l   f a b r i c .   The  e m b o s s e d   foam  b a c k e d   d r a p e r y  

f a b r i c   has   a  more  t e x t i l e - l i k e   t e x t u r e   t h a n   m e r e l y  

c r u s h e d   foam  b a c k e d   f a b r i c s ,   and  t h e   e m b o s s e d   f o a m  

b a c k e d   f a b r i c   has   i m p r o v e d   s o f t n e s s ,   d r a p e ,   a n d  

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

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

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   a  foam  b a c k e d  

d r a p e r y   f a b r i c   or  t h e   l i k e   is  made  f rom  a  m o v i n g   w e b  

of  m a t e r i a l .   A  wet  foam  b a c k i n g   is   a p p l i e d   to  t h e  

m o v i n g   web  of  f a b r i c ,   t h e   foam  b a c k i n g   is   a t   l e a s t  

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

t h e   foam  b a c k i n g   is   e m b o s s e d .   Then  an  a q u e o u s  
s o l u t i o n   c o n t a i n i n g   a  r e l e a s e   a g e n t   and  a  w e t t i n g  

a g e n t   is   a p p l i e d   to  t h e   foam  b a c k i n g   to  s u b s t a n -  

t i a l l y   p e n e t r a t e   t he   foam  b a c k i n g   w i t h o u t  

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

b a c k i n g   is  t h e n   c u r e d   to  p r o d u c e   a  f i n a l   d r a p e r y  

f a b r i c   or  t h e   l i k e   h a v i n g   good  f e e l ,   a b r a s i o n  

r e s i s t a n c e ,   d r a p e ,   and  a p p e a r a n c e   c h a r a c t e r i s t i c s .  

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

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   a  foam  b a c k e d  

d r a p e r y   f a b r i c   or  t h e   l i k e   is  made  f rom  a  m o v i n g   w e b  

of  f a b r i c   by  s u b s t a n t i a l l y   s e q u e n t i a l l y   a p p l y i n g   a  

wet  c r o s s - l i n k i n g   foam  b a c k i n g   to  t h e   m o v i n g   web  o f  

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

c a n t l y   c u r i n g ,   t h e   wet   foam  b a c k i n g ;   and  e m b o s s i n g  

t he   foam  b a c k i n g .   Then  a  p r e d e t e r m i n e d   s u f f i c i e n t  

a m o u n t   of  m o i s t u r e   c o n t a i n i n g   a  r e l e a s e   a g e n t   and  a  

w e t t i n g   a g e n t   is  r e t u r n e d   to  t h e   e m b o s s e d   f o a m  

b a c k i n g   so  t h a t   t h e   c r o s s - l i n k i n g   of  t h e   f o a m  

b a c k i n g   may  p r o c e e d   to  c o m p l e t i o n   and  t h e r e b y   f i x  

t h e   e m b o s s i n g ,   b u t   so  t h a t   c o l l a p s e   of  t h e   foam  c e l l  

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

c u r e d .  



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

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

b a c k e d   d r a p e r y   f a b r i c   or  t h e   l i k e   is  p r o d u c e d   f rom  a  

m o v i n g   web  of  f a b r i c   by  p r a c t i c i n g   t h e   s t e p s  

c o n s i s t i n g   e s s e n t i a l l y   o f :   A p p l y i n g   a  wet  f o a m  

b a c k i n g   to  t h e   m o v i n g   web  of  f a b r i c .   A p p l y i n g   a  

f l o c k   to  t h e   wet   foam  b a c k i n g .   At  l e a s t   p a r t i a l l y  

d r y i n g ,   w i t h o u t   s i g n i f i c a n t l y   c u r i n g ,   the   f o a m  

b a c k i n g .   E m b o s s i n g   t h e   foam  b a c k i n g .   A p p l y i n g   a n  

a q u e o u s   s o l u t i o n   a t   a b o u t   50  to  80%  p i c k u p   on  d r y  

foam  s o l i d s   w e i g h t   to  t h e   foam  b a c k i n g ,   w i t h o u t  

s u b s t a n t i a l   p e n e t r a t i o n   of  t he   f a b r i c .   D r y i n g   t h e  

foam  b a c k i n g ;   and  c u r i n g   t h e   foam  b a c k i n g   to  p r o d u c e  

a  f i n a l   d r a p e r y   f a b r i c   or  t h e   l i k e   h a v i n g   g o o d  

t e x t i l e   p r o p e r t i e s .  

The  a q u e o u s   s o l u t i o n   has  a  r e l e a s e   a g e n t  

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

c u r i n g   c a t a l y s t ,   and  p r e f e r a b l y   is   a p p l i e d   to  t h e  

foam  b a c k i n g   by  k i s s - c o a t i n g ,   a l t h o u g h   i t   a l s o   m a y  

be  s p r a y e d .  

The  f i n a l   d r a p e r y   f a b r i c   or  t he   l i k e  

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

e m b o s s e d   foam  b a c k i n g   c a p a b l e   of  r e c o v e r i n g   in  f i v e  

s e c o n d s   to  one  m i n u t e   a f t e r   3 , 0 0 0   p s i   has  b e e n  

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

f a b r i c   has   i m p r o v e d   s o f t n e s s ,   t e x t i l e - l i k e   f e e l ,  

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

c o n v e n t i o n a l   foam  b a c k e d   d r a p e r y   f a b r i c s .  

I t   is  t h e   p r i m a r y   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   to  p r o v i d e   a  foam  b a c k e d   d r a p e r y   f a b r i c   o r  

t h e   l i k e   h a v i n g   i m p r o v e d   t e x t i l e   p r o p e r t i e s .   T h i s  

and  o t h e r   o b j e c t s   of  t he   i n v e n t i o n   w i l l   become  c l e a r  

f rom  an  i n s p e c t i o n   of  t h e   d e t a i l e d   d e s c r i p t i o n   o f  

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



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is   a  s c h e m a t i c   v i e w   i l l u s t r a t i n g   a  

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

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

FIGURE  2  i s   a  p e r s p e c t i v e   v i e w   of  a  p o r t i o n  

of  a  foam  b a c k e d   d r a p e r y   f a b r i c   or  t h e   l i k e   p r o d u c e d  

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

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

and  t h e   l e f t m o s t   p o r t i o n   t h e r e o f   b e i n g   e m b o s s e d .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

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

b a c k e d   d r a p e r y   f a b r i c   or  t h e   l i k e   f rom  a  m o v i n g   w e b  

of  f a b r i c   F  is  r e a d i l y   s e e n   by  an  i n s p e c t i o n   o f  

F i g u r e   1.  The  web  of  f a b r i c   F  is  s u p p l i e d   f rom  a  

s o u r c e   10  to  a  f oam  a p p l i c a t i o n   s t a t i o n   12  w h e r e i n   a  

wet  foam  b a c k i n g   i s   a p p l i e d   to  t h e   mov ing   web.  T h e  

foam  b a c k i n g   may  be  a p p l i e d   by  c o a t i n g  o r   o t h e r  

c o n v e n t i o n a l   t e c h n i q u e s ,   and  p r e f e r a b l y   is  a p p l i e d  

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

web  F  p a s t   t h e   foam  p i l l o w ,   and  a l l o w i n g   o n l y   a  

p o r t i o n   of  t h e   foam  in  t h e   foam  p i l l o w   to  p a s s   w i t h  

t h e   web  as  i t   moves   p a s t   t h e   p i l l o w .   Such  a n  

a r r a n g e m e n t   is  more   f u l l y   d e s c r i b e d   in  U .S .   P a t e n t  

4 , 0 1 6 , 8 3 1 ,   t h e   d i s c l o s u r e   of  w h i c h   is  h e r e b y  

i n c o r p o r a t e d   by  r e f e r e n c e   h e r e i n .   The  foam  is  a n y  

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

l i n k i n g ,   or  i n c l u d i n g   a  t e x t i l e   r e s i n   f o r   c r o s s -  

l i n k i n g ,   or  b o t h ,   w i t h   s e l f - c r o s s l i n k i n g   a c r y l i c  

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

A f t e r   a p p l i c a t i o n   of  foam  F'  to  t h e   t o p   o f  

t he   f a b r i c   web  F  i t   p a s s e s   to  a  f l o c k i n g   s t a t i o n  



14.   The  f l o c k i n g   s t a t i o n   14  i s   c o n v e n t i o n a l ,   a n d  

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

w i t h   s h o r t   f i b e r   c o t t o n   f l o c k i n g   p r e f e r r e d .   T h e  

f l o c k i n g   i m p r o v e s   t h e   t e x t i l e - l i k e   f e e l   p r o p e r t i e s  

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

A f t e r   f l o c k i n g ,   t h e   web  F  t h e n   p a s s e s   to  a  

d r y i n g   s t a t i o n   16  a t   w h i c h   t h e   foam  b a c k i n g   F '   is   a t  

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

t h e r e o f .   The  d r y i n g   s t a t i o n   16  may  be  a  c o n v e n -  

t i o n a l   t e n t e r   d r y e r ,   and  p r e f e r a b l y   d r y i n g   i s  

p r a c t i c e d   so  t h a t   t h e   foam  s u r f a c e   e x i t   t e m p e r a t u r e  

f rom  t h e   d r y i n g   s t a t i o n   16  i s   a b o u t   2 0 0 - 2 4 0 °   F .  

The  f a b r i c   web  F  w i t h   t h e   d r i e d   f o a m  

b a c k i n g   F'  t h e n   p r o c e e d s   i m m e d i a t e l y   to   an  e m b o s s i n g  

s t a t i o n   18.   The  foam  b a c k i n g   i s   e m b o s s e d   to   p r o v i d e  

c r u s h i n g   t h e r e o f   to   t h e r e b y   i n c r e a s e   t h e   a b r a s i o n  

r e s i s t a n c e   of  t h e   foam  b a c k i n g .   In  a d d i t i o n   t o  

c r u s h i n g   t h e   foam  b a c k i n g ,   e m b o s s i n g   m a k e s   t h e   f i n a l  

f a b r i c   p r o d u c e d   s o f t e r ,   p r o v i d e s   a  more  t e x t i l e - l i k e  

t e x t u r e   t h a n   m e r e   c r u s h i n g ,   and  e n h a n c e s   t h e  

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

f i n a l   f a b r i c .   The  e m b o s s i n g   s t a t i o n   18  may  i n c l u d e  

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

e m b o s s i n g   s t e e l   r o l l e r   19 ,   h a v i n g   a  s u i t a b l e   p a t t e r n  

f o r m e d   on  t h e   f a c e   t h e r e o f   ( e . g .   1 / 1 2 - i n c h   s c r e e n  

w i r e   p a t t e r n )   w i t h   a  r u b b e r   r o l l e r   20  a c t i n g   a g a i n s t  

t h e   f a b r i c   web.   A  f o r c e   s u f f i c i e n t   to  e f f e c t   e m b o s -  

s i n g   ( e . g .   8  t o n s )   i s   a p p l i e d   to  t h e   r u b b e r   r o l l e r ,  

as  i n d i c a t e d   by  a r r o w   21  in  F i g u r e   1 .  

F i g u r e   2  i l l u s t r a t e s   t h e   foam  b a c k e d   f a b r i c  

web  a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   t h e   f a b r i c  

i t s e l f   b e i n g   i n d i c a t e d   a t   F,  t h e   foam  b a c k i n g   b e f o r e  

e m b o s s i n g   ( c r u s h i n g )   b e i n g   i l l u s t r a t e d   a t   F ' ,   a n d  

t h e   e m b o s s e d   foam  b a c k i n g   b e i n g   i l l u s t r a t e d   a t   F " .  

The  r i g h t   s i d e   of  F i g u r e   2  i l l u s t r a t e s   t h e   w e b  



b e f o r e   i t   p a s s e s   to  t h e   e m b o s s i n g   s t a t i o n   18,   a n d  

t he   l e f t   s i d e   t h e   web  a f t e r   i t   p a s s e s   t h r o u g h   t h e  

e m b o s s i n g   s t a t i o n   1 8 .  

In  o r d e r   to  i m p a r t   p e r m a n e n c y   to  t h e  

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

t h e   e m b o s s e d   foam  b a c k e d   web  F"  i s   n e x t   i m m e d i a t e l y  

p a s s e d   to  an  a q u e o u s   s o l u t i o n   a p p l i c a t i o n   s t a g e  

22.  An  a q u e o u s   s o l u t i o n   c o n t a i n i n g   a  s u i t a b l e  

r e l e a s e   a g e n t   ( e . g .   s i l i c o n e   e m u l s i o n   s o f t e n e r ) ,   a  

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

c a t a l y s t   ( e . g .   a c i d   c a t a l y s t )   i s   a p p l i e d   h e r e .   T h e  

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

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

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

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

s p e e d s   up  t h e   c u r e   d u r i n g   s u b s e q u e n t   p r o c e s s i n g .  

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

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

f a b r i c   web,   b u t   c a r e   is  t a k e n   n o t   to  a p p l y   t o o   m u c h  

s o l u t i o n   s i n c e   t o o   much  s o l u t i o n   w o u l d   c o l l a p s e   t h e  

foam  c e l l   s t r u c t u r e .   A  50  to  80%  p i c k u p   on  d r y   f o a m  

s o l i d s   w e i g h t   of  s o l u t i o n   has   b e e n   f o u n d   to  e f f e c t  

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

i n v e n t i o n   ( c o m p a r a b l e   to  a b o u t   18  to   25%  p i c k u p  

b a s e d   on  w e i g h t   of  f a b r i c   and  f o a m ,   w i t h   20%  b e i n g  

o p t i m u m ) .   W h i l e   t h e   e x a c t   t h e o r y   e x p l a i n i n g   why  t h e  

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

s e t t i n g   of  t h e   e m b o s s e d   p a t t e r n   is  n o t   known,   i t   i s  

b e l i e v e d   t h a t   t h e   a q u e o u s   s o l u t i o n   p r o v i d e s   a  

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

b a c k i n g   so  t h a t   t h e   n e c e s s a r y   c r o s s - l i n k i n g   c h e m i c a l  

r e a c t i o n s   in   t h e   foam  b a c k i n g   may  p r o c e e d   t o  

c o m p l e t i o n ,   t h e r e b y   f i x i n g   t h e   e m b o s s i n g .  

The  a q u e o u s   s o l u t i o n   a p p l i c a t i o n   s t e p   m a y  
be  a c c o m p l i s h e d   by  s p r a y i n g   t h e   a q u e o u s   s o l u t i o n  



o n t o   t h e   foam  b a c k i n g ,   a l t h o u g h   a p p l i c a t i o n   of  t h e  

a q u e o u s   s o l u t i o n   by  k i s s - c o a t i n g   is  p r e f e r r e d .   A s  

i l l u s t r a t e d   in  F i g u r e   1,  a  r o l l e r   23  r o t a t e s   in  a  

t a n k   24  h a v i n g   t h e   a q u e o u s   s o l u t i o n   25  t h e r e i n ,   t h e  

s p e e d   of  r o t a t i o n   of  t h e   r o l l e r   23  d e t e r m i n i n g   t h e  

a m o u n t   of  s o l u t i o n   a p p l i e d   to  t he   foam  b a c k i n g .  

A f t e r   t h e   a q u e o u s   s o l u t i o n   a p p l i c a t i o n  

s t a t i o n   22,  t h e   foam  b a c k e d   web  is   u l t i m a t e l y   p a s s e d  

to  a  c u r i n g   s t a t i o n   28.  H o w e v e r ,   w h e r e   t h e  

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

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

p a s s e s ,   i t   is  n e c e s s a r y   to  p r o v i d e   a  p r e d r y i n g  

s t a t i o n   26,  o t h e r w i s e   t h e   r o l l e r s   in  t h e   c u r i n g   o v e n  

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

p a t t e r n .   The  d r y i n g   s t a t i o n   26  p r e f e r a b l y   c o m p r i s e s  

an  e l e c t r i c   q u a r t z   i n f r a - r e d   p r e d r i e r ,   and  t h e  

c u r i n g   s t a t i o n   28  t h e n   c o m p r i s e s   a  c o n v e n t i o n a l  

c u r i n g   o v e n   w i t h   r o l l e r s   or  t he   l i k e   o v e r   w h i c h   t h e  

web  p a s s e s .   A f t e r   p a s s i n g   t h r o u g h   t he   c u r i n g  

s t a t i o n   28,   t he   f i n a l   d r a p e r y   f a b r i c   D  or  t h e   l i k e  

is   p r o v i d e d .  

Of  c o u r s e   o t h e r   c o n v e n t i o n a l   s t e p s   may  b e  

p r a c t i c e d   on  t he   f i n a l   d r a p e r y   f a b r i c   D.  F o r  

i n s t a n c e   i t   may  be  w a s h e d   to  r emove   e x c e s s   f l o c k   o r  

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

D  p r o d u c e d   c o m p r i s e s   an  e m b o s s e d   foam  b a c k e d   f a b r i c  

w h e r e i n   t he   foam  b a c k i n g   i s   c a p a b l e   of  r e c o v e r i n g   i n  

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

3 , 0 0 0   p s i   t h e r e t o   f o r   f i v e   m i n u t e s .   The  f i n a l  

f a b r i c   has  d e s i r a b l e   t e x t i l e - l i k e   f e e l ,   d r a p e ,  

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

and  is  e m i n e n t l y   s u i t e d   fo r   use   in  t h e   c o n s t r u c t i o n  

of  d r a p e r i e s .  



E x a m p l e  

A  woven  d r a p e r y   f a b r i c   F  h a v i n g   a  w e i g h t   o f  

.392   p o u n d s   p e r   l i n e a r   y a r d   (45  i n c h   w i d t h )   made  o f  

41%  p o l y e s t e r ,   58%  r a y o n ,   and  1%  a c r y l i c   f i b e r s   w a s  

c o a t e d   w i t h   foam  by  p a s s i n g   i t   p a s t   a  foam  p i l l o w .  

3 .2   d r y   o u n c e s   p e r   l i n e a r   y a r d   of  foam  was  a p p l i e d  

w i t h   a  wet  d e n s i t y   of  170  g r a m s   pe r   l i t e r .   The  f o a m  

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

c r o s s - l i n k i n g   a g e n t ,   f o a m i n g   a g e n t ,   foam  s t a b i l i z e r ,  

f i l l e r   m a t e r i a l ,   and  p i g m e n t .   A f t e r   a p p l i c a t i o n   o f  

t h e   wet  foam  t h e   f a b r i c   e n t e r e d   a  m e c h a n i c a l  

f l o c k i n g   m o d u l e   w h e r e   a b o u t   0 .5   o u n c e s   of  s h o r t  

f i b e r   c o t t o n   f l o c k   pe r   l i n e a r   y a r d   were   a p p l i e d   t o  

t h e   wet   foam.   The  p r o c e s s   s p e e d   d u r i n g   t h e   e n t i r e  

t r e a t m e n t   was  a b o u t   40  y a r d s   p e r   m i n u t e .  

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

f l o c k e r   14 ,   t h e   foam  b a c k e d   web  p a s s e d   to   a  t e n t e r  

d r y e r   16,  h a v i n g   a  f i r s t   d r i e r   s e c t i o n   a t   2 7 5 ° F   a n d  

s e c o n d   and  t h i r d   d r i e r   s e c t i o n   a t   320°F   e a c h . '   T h e  

f a b r i c   e x i t i n g   t h e   d r i e r   had  a  foam  s u r f a c e  

t e m p e r a t u r e   of   a b o u t   2 3 0 ° F .   The  f a b r i c   t h e n   p a s s e d  

to  an  e m b o s s i n g   s t a t i o n   18  w h e r e i n   an  e m b o s s i n g  

r o l l e r   w i t h   a  1 / 1 2   i n c h   s c r e e n   w i r e   p a t t e r n   w a s  

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   foam  b a c k i n g   w h i l e   a  

f o r c e   21  of  8  t o n s   was  a p p l i e d   to  t h e   r u b b e r   r o l l e r  

20.  The  e m b o s s e d   foam  b a c k e d   f a b r i c   was  t h e n   p a s s e d  

to  t h e   a q u e o u s   p i c k u p   s t a t i o n .   The  a q u e o u s   s o l u t i o n  

25  i n c l u d e d   1%  s i l i c o n e   e m u l s i o n   s o f t e n e r   (60% 

a c t i v e ) ,   .1%  e t h o x y l a t e d   a l c o h o l   w e t t i n g   a g e n t ,   a n d  

0.08%  p - t o l u e n e s u l f o n i c   a c i d   c a t a l y s t .   The  s p e e d   o f  

r o t a t i o n   of  t h e   r o l l e r   23  was  c o n t r o l l e d   r e l a t i v e   t o  

t h e   p r o c e s s   s p e e d   of  t h e   web  so  t h a t   t h e   a q u e o u s  
s o l u t i o n   was  a p p l i e d   at   60%  p i c k u p ,   w h i c h   p e n e t r a t e d  

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

t he   f a b r i c .   The  web  was  t h e n   p a s s e d   to  an  e l e c t r i c  



q u a r t z   i n f r a - r e d   p r e d r i e r   26,  and  t h e n   to  a  c o n v e n -  

t i o n a l   r o l l e r   c u r e   oven  140  y a r d s   l o n g   w h e r e i n   t h e  

t e m p e r a t u r e   was  m a i n t a i n e d   at  3 2 0 ° F .   The  f i n a l  

f a b r i c   D  p r o d u c e d   had  e x c e l l e n t   t e x t i l e - l i k e   f e e l ,  

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

t i c s .   When  a  f o r c e   of  3 , 0 0 0   p s i   was  a p p l i e d   f o r  

f i v e   m i n u t e s   to  t h e   foam  b a c k i n g ,   t h e   b a c k i n g  

r e c o v e r e d   in  l e s s   t h a n   one  m i n u t e .  

I t   w i l l   t h u s   be  s e e n   t h a t   a c c o r d i n g   to  t h e  

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

foam  b a c k e d   d r a p e r y   f a b r i c ,   and  t h e   f a b r i c   s o  

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

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

c a p a b l e   of  q u i c k   r e c o v e r y ,   has   h i g h   a b r a s i o n  

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

t e x t i l e - l i k e   a p p e a r a n c e   of  t h e   foam  b a c k i n g .   W h i l e  

t h e   i n v e n t i o n   has  been   h e r e i n   shown  and  d e s c r i b e d   i n  

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

and  p r e f e r r e d   e m b o d i m e n t   t h e r e o f ,   i t   w i l l   b e  

a p p a r e n t   to  t h o s e   of  o r d i n a r y   s k i l l   in  t h e   a r t   t h a t  

many  m o d i f i c a t i o n s   may  be  made  t h e r e o f   w i t h i n   t h e  

s c o p e   of  t h e   i n v e n t i o n ,   w h i c h   s c o p e   is  to   b e  

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

c l a i m s   so  as  to  e n c o m p a s s   a l l   e q u i v a l e n t   m e t h o d s   a n d  

p r o d u c t s .  



1.  A  m e t h o d   of  m a k i n g   a  f o a m - b a c k e d  

d r a p e r y   f a b r i c   or  t h e   l i k e   f r o m   a  m o v i n g   web  o f  

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

s e q u e n t i a l l y  

(a)  a p p l y i n g   a  wet   foam  b a c k i n g   to  a  

m o v i n g   web  of  f a b r i c ;  

(b)  at   l e a s t   p a r t i a l l y   d r y i n g ,  

w i t h o u t   s i g n i f i c a n t l y   c u r i n g ,   t h e   wet  foam  b a c k i n g ;  

(c)  e m b o s s i n g   t he   foam  b a c k i n g ;  

(d)  a p p l y i n g   an  a q u e o u s   s o l u t i o n  

c o n t a i n i n g   a  r e l e a s e   a g e n t   and  a  w e t t i n g   a g e n t   t o  

t he   foam  b a c k i n g   to  p e n e t r a t e   t h e   foam  b a c k i n g  

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

a n d  

(e)  c u r i n g   t h e   web  foam  b a c k i n g   t o  

p r o d u c e   a  f i n a l   d r a p e r y   f a b r i c   or  t h e   l i k e   h a v i n g  

good  f e e l ,   a b r a s i o n   r e s i s t a n c e ,   d r a p e ,   a n d  

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

2.  A  m e t h o d   of  m a k i n g   a  f o a m - b a c k e d  

d r a p e r y   f a b r i c   or  t h e   l i k e   f r o m   a  m o v i n g   web  o f  

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

s e q u e n t i a l l y  

(a)  a p p l y i n g   a  wet   c r o s s - l i n k i n g   f o a m  

b a c k i n g   to  t h e   m o v i n g   web  of  f a b r i c ;  

(b)  at  l e a s t   p a r t i a l l y   d r y i n g ,  

w i t h o u t   s i g n i f i c a n t l y   c u r i n g ,   t h e   wet   foam  b a c k i n g ;  

(c)  e m b o s s i n g   t h e   foam  b a c k i n g ;  

(d)  r e t u r n i n g   a  p r e d e t e r m i n e d  

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

b a c k i n g   so  t h a t   t he   c r o s s - l i n k i n g   of   t h e   f o a m  

b a c k i n g   may  p r o c e e d   to  c o m p l e t i o n   and  f i x   t h e  



e m b o s s i n g ,   b u t   so  t h a t   c o l l a p s e   of  t h e   foam  c e l l  

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

(e)  c u r i n g   t h e   web  foam  b a c k i n g   t o  

p r o d u c e   a  f i n a l   d r a p e r y   f a b r i c   or  t h e   l i k e   h a v i n g  

d e s i r a b l e   t e x t i l e   p r o p e r t i e s .  

3.  A  m e t h o d   of  m a k i n g   a  f o a m - b a c k e d  

d r a p e r y   f a b r i c   or  t h e   l i k e   f r o m   a  m o v i n g   web  o f  

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

s u b s t a n t i a l l y   s e q u e n t i a l l y  

(a)  a p p l y i n g   a  we t   foam  b a c k i n g   t o  

t h e   m o v i n g   web  of   f a b r i c ;  

( a l )   a p p l y i n g   a  f l o c k   to  t h e   w e t   f o a m  

b a c k i n g ;  

(b)  a t   l e a s t   p a r t i a l l y   d r y i n g ,  

w i t h o u t   s i g n i f i c a n t l y   c u r i n g ,   t h e   foam  b a c k i n g ;  

(c)  e m b o s s i n g   t h e   foam  b a c k i n g ;  

(d)  a p p l y i n g   an  a q u e o u s   s o l u t i o n   a t  

a b o u t   50 -80%  p i c k u p   on  d ry   foam  s o l i d s   w e i g h t   to   t h e  

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

f a b r i c ;  

( d l )   d r y i n g   t h e   foam  b a c k i n g   so  t h a t  

t h e   e m b o s s i n g   w i l l   no t   be  i r o n e d   o u t ;   a n d  

(e)  c u r i n g   t h e   foam  b a c k i n g   t o  

p r o d u c e   a  f i n a l   d r a p e r y   f a b r i c   or  t h e   l i k e   h a v i n g  

good  t e x t i l e   p r o p e r t i e s .  

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

s t e p   (d)  i s   a c c o m p l i s h e d   by  a p p l y i n g   an  a q u e o u s  
s o l u t i o n   c o n t a i n i n g   a  r e l e a s e   a g e n t   and  a  w e t t i n g  

a g e n t   to   t h e   foam  b a c k i n g   a t   a b o u t   50-80%  p i c k u p   o n  

d r y   foam  s o l i d s   w e i g h t .  

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

s t e p   (d)  i s   a c c o m p l i s h e d   by  a p p l y i n g   t h e   a q u e o u s  



s o l u t i o n   at   a b o u t   50-80%  p i c k u p   on  d r y   foam  s o l i d s  

w e i g h t .  

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

s t e p   (d)  is   a c c o m p l i s h e d   by  p r o v i d i n g   a  r e l e a s e  

a g e n t   and  a  w e t t i n g   a g e n t   in   t h e   a q u e o u s   s o l u t i o n .  

7.  A  m e t h o d   as  r e c i t e d   in   c l a i m s   4;  5,  o r  

6  w h e r e i n   s t e p   (d)  i s   f u r t h e r   a c c o m p l i s h e d   by  k i s s -  

c o a t i n g   the   foam  b a c k i n g .  

8.  A  m e t h o d   as  r e c i t e d   in   c l a i m s   4,  5,  o r  

6  w h e r e i n   s t e p   (d)  i s   f u r t h e r   a c c o m p l i s h e d   b y  

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

9.  A  m e t h o d   as  r e c i t e d   in   c l a i m s   1  or  2 

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

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

t r a v e l s ,   and  c o m p r i s i n g   t h e   f u r t h e r   s t e p   of  ( d l )  

d r y i n g   the   foam  b a c k i n g   p r i o r   to   p a s s i n g   i t   i n t o   t h e  

c u r i n g   oven  so  t h a t   t h e   e m b o s s i n g   t h e r e o n   w i l l   n o t  

be  i r o n e d   o u t   in   t h e   c u r i n g   o v e n .  

10.  A  m e t h o d   as  r e c i t e d   in  c l a i m s   1  or  2  

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

to   t h e   wet  foam  b a c k i n g .  

11.  A  m e t h o d   as  r e c i t e d   in  c l a i m s   1,  2,  o r  

3  w h e r e i n   s t e p   (a)  is   a c c o m p l i s h e d   by  d e f i n i n g   a  

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

foam  p i l l o w ,   and  a l l o w i n g   o n l y   a  p o r t i o n   of  t h e   f o a m  

in  t h e   foam  p i l l o w   to  p a s s   w i t h   t h e   web  as  i t   m o v e s  

p a s t   t h e   p i l l o w .  



12.   A  m e t h o d   as  r e c i t e d   in   c l a i m s   1,  2,  o r  

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

foam  b a c k i n g   i n t o   c o n t a c t   w i t h   an  e m b o s s i n g   r o l l e r  

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

web  by  a  r u b b e r   r o l l e r   h a v i n g   an  a x i s   of   r o t a t i o n  

p a r a l l e l   to   t h a t   of  t h e   e m b o s s i n g   r o l l e r .  

13.   A  m e t h o d   as  r e c i t e d   in   c l a i m s   4,  5,  o r  

6  w h e r e i n   s t e p   (b)  i s   a c c o m p l i s h e d   by  p a s s i n g   t h e  

web  t h r o u g h   a  d r y i n g   oven   so  t h a t   t h e   foam  s u r f a c e  

t e m p e r a t u r e   o f   t h e   e x i t i n g   web  i s   a b o u t   2 0 0 - 2 4 0 ° F .  

1 4 .  A   m e t h o d   as  r e c i t e d   in   c l a i m s   4,  5,  o r  

6  w h e r e i n   a l l   t h e   s t e p s   a r e   p r a c t i c e d   so  t h a t   t h e  

foam  b a c k i n g   of   t h e   f i n a l   d r a p e r y   f a b r i c   or   t h e   l i k e  

p r o d u c e d   r e c o v e r s   in   5  s e c o n d s   to   1  m i n u t e   a f t e r  

3000  p s i   h a s   b e e n   a p p l i e d   f o r   5  m i n u t e s .  
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