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T h i s   i n v e n t i o n   r e l a t e s   to   t e x t i l e   m a t e r i a l s   and ,   m o r e  

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

to   t e x t i l e   m a t e r i a l s .  

C o n v e n t i o n a l l y ,   t h e   t r e a t i n g   of  t e x t i l e   m a t e r i a l s   w i t h  

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

s o f t e n e r s ,   f l a m e   r e t a r d a n t   a g e n t s ,   s o i l   r e l e a s e   a g e n t s  

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

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

q u i d   medium  c a r r i e r   s u c h   as  an  a q u e o u s   o r  o r g a n i c   l i -  

q u i d ,   and  t h e n   a p p l i e d   to   t h e   t e x t i l e ,   s u c h   as  by  p a s -  

s i n g   t h e   t e x t i l e   t h r o u g h   a  b a t h   or  v a t   c o n t a i n i n g   t h e  

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

moved  f rom  t h e   f a b r i c ,   u s u a l l y   by  e v a p o r a t i o n   w i t h   o r  

w i t h o u t   h e a t .   S i n c e   o n l y   a  s m a l l   amoun t   of  t h e   f i n -  

i s h i n g   a g e n t   i s   n e e d e d   to   a c h i e v e   the   d e s i r e d   e f f e c t ,  

a  r e l a t i v e l y   l a r g e   a m o u n t   of  c a r r i e r   ( w a t e r )   i s   u s e d  

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

T h i s   r e s u l t s   in   r e l a t i v e l y   l a r g e   a m o u n t s   of  l i q u i d  

medium  w h i c h  m u s t  b e   r e m o v e d   f rom  t he   f a b r i c .   C o n s e -  

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

i n . s u c h   p r o c e s s e s   r e s i d e s   in  t he   l i q u i d   medium  r e m o v a l  

s t e p .  

For   m a n y . t e x t i l e s   i t   i s   d e s i r e d   to   a p p l y   more   t h a n   o n e  



f i n i s h i n g   a g e n t   t h e r e t o .   F o r   e x a m p l e ,   i t   may  be  d e -  

s i r a b l e   to   f i r s t   dye  t h e   t e x t i l e   and  t h e n   a p p l y   a  

d u r a b l e   p r e s s   a g e n t   or  to   a p p l y   b o t h   d u r a b l e   p r e s s  

and  s o i l   r e l e a s e   a g e n t s   to   t h e   t e x t i l e .   S i n c e   r e l a -  

t i v e l y   few  o f  s u c h   c o m b i n a t i o n s   of  f i n i s h i n g   a g e n t s  

can  be  a p p l i e d   t o g e t h e r   f rom  t h e   same  m e d i u m ,   s u c h  

m u l t i p l e   a g e n t s   a r e   t y p i c a l l y   a p p l i e d   to   t h e   t e x t i l e  

in  a  s e r i a l   m a n n e r .   T h u s ,   f o r   e x a m p l e ,   a  c o l o r i n g  

a g e n t   i s   f i r s t   a p p l i e d   to   t h e   t e x t i l e ;   t h e   t e x t i l e   i s  

t h e n   d r i e d ;   and  t h e   c o l o r e d   t e x t i l e   t h e n   t r e a t e d   w i t h  

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

n e r   and  t h e n   r e - d r i e d .  

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

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

u t i l i z a t i o n   of  l a r g e   q u a n t i t i e s   of  l i q u i d   m e d i u m   i n  

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

m u l t i p l i e d .   In  an  e f f o r t   to   a v o i d   t he   d i f f i c u l t i e s  

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

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

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

a g e n t s   to   a  t e x t i l e   w i t h o u t   i n t e r m e d i a t e   d r y i n g   of  t h e  

t e x t i l e   a f t e r   e a c h   a p p l i c a t i o n .   H o w e v e r ,   t h i s   m a n n e r  

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

when  t h e   wet   t e x t i l e   to   w h i c h   a  f i r s t   f i n i s h i n g   a g e n t  

s o l u t i o n   or   d i s p e r s i o n   has   b e e n   a p p l i e d   i s   b r o u g h t   i n -  

to   c o n t a c t   w i t h   a  s e c o n d   l i q u i d   f i n i s h i n g   a g e n t   c o m -  

p o s i t i o n ,   e . g . ,   when  t h e   we t   t e x t i l e   i s   p a s s e d   t h r o u g h  

a  b a t h   t h e r e o f ,   t h e   l i q u i d   a s s o c i a t e d   w i t h   t h e   t e x t i l e  

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

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

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

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

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

t h e   t e x t i l e ,   e v e n   w i t h   t h e   u t i l i z a t i o n   of  c o m p l i c a t e d  

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



SUMMARY  OF  THE  I N V E N T I O N  '  

I t   i s   a c c o r d i n g l y   an  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   t o  

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

one  f i n i s h i n g   a g e n t .  

A  f u r t h e r   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   is   to  p r o v i d e  

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

one  f i n i s h i n g   a g e n t   w h i c h   does   n o t   r e q u i r e   i n t e r m e d i a t e  

f i x a t i o n   of  t h e   t e x t i l e   p r i o r   to   a p p l i c a t i o n   of  a  f o a m  

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

A  s t i l l   f u r 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   i s   t o  

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

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

f i n i s h i n g   a g e n t   a p p l i e d   to  t he   t e x t i l e .  

T h e s e   and  o t h e r   o b j e c t s   a re   a c h i e v e d   by  t he   p r o v i s i o n  

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

f i n i s h i n g   a g e n t - c o n t a i n i n g   c o m p o s i t i o n   and ,   p r i o r   t o  

any  s i g n i f i c a n t   d r y i n g   or  f i x a t i o n   ( i . e . ,   c o m p l e t e   r e -  

m o v a l   of  a l l   l i q u i d   t h e r e f r o m ) ,   i s   t h e r e a f t e r   t r e a t e d  

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

t h e   f o rm  of  a  foam.   The  t e x t i l e   i s   t h e n   t r e a t e d   t o  

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

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

d e s i r e d .  

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

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

i s h i n g   a g e n t s .   M o r e o v e r ,   i t   has   b e e n   f o u n d   t h a t   a p p l i -  

c a t i o n   of  t h e   s e c o n d   f i n i s h i n g   a g e n t   in   t he   s u b s e -  

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

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



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

s o l u t i o n   or  s u s p e n s i o n   s i n c e   s i g n i f i c a n t l y   l e s s   l i q u i d  

p e r   se  i s   r e q u i r e d   when  s u c h   c o m p o s i t i o n s   a r e   a p p l i e d  

as  f o a m s ,   and  s i n c e   t h e   foam  can  be  a p p l i e d   w i t h o u t  

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

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

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

t i o n   of  t h e   f i r s t   f i n i s h i n g   a g e n t - c o n t a i n i n g   c o m p o s i -  

t i o n   to  t h e   t e x t i l e   can  be  a c c o m p l i s h e d   in   a c c o r d a n c e  

w i t h   c o n v e n t i o n a l   t e c h n i q u e s ,   e . g . ,   by  c o n t i n u o u s l y  

p a s s i n g   t h e   t e x t i l e   t h r o u g h   a  b a t h   or  v a t   c o n t a i n i n g  

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

a g e n t   c o m p o s i t i o n   may  be  a p p l i e d   in  t h e   fo rm  of  a  f o a m .  

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

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

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

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

a p p l i c a t i o n   s u c h   as  when  u s i n g   r o t a r y   s c r e e n   p r i n t e r s  

and  t h e   l i k e .  

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

in  t h e   p r e s e n t   i n v e n t i o n   a r e   known  in  t h e   a r t   and  t y p i -  

c a l l y   c o m p r i s e   a  f i n i s h i n g   a g e n t   and  an  a q u e o u s   or   o r -  

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

o p t i o n a l   i n g r e d i e n t s .  

For   t h e   c a s e   w h e r e   t h e   f i n i s h i n g   a g e n t - c o n t a i n i n g   c o m -  

p o s i t i o n   i s   a p p l i e d   as  a  foam,   t h e   p r e p a r a t i o n   a n d  

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

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

N a m b o o d r i ,   S e r i a l   No.  5 8 4 , 3 8 9 ,   now  U .S .   P a t e n t   N o .  

,  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 .   T h e s e  

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



c o m p r i s e d   of  f i n i s h i n g   a g e n t ,   l i q u i d   med ium  and  a  f o a m -  

ing   a g e n t   ( foam  s t a b i l i z e r )   to  a  b l o w   r a t i o   of  f r o m  

a b o u t   2:1  to   a b o u t   20:1   to  r e s u l t   in  a  f o a m e d   c o m p o s i -  
t i o n   h a v i n g   a  foam  d e n s i t y   in  t h e   r a n g e   of  f r o m   a b o u t  

o , 5   g m / c c   to   a b o u t   o . o 5   g m / c c .  

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

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

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

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

f l a m e   r e t a r d a n t s ,   w a t e r   r e p e l l e n t s ,   s o f t e n e r s ,   and  t h e  

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

f i n i s h i n g   a g e n t s ,   and  m e t h o d s   of  p r e p a r i n g   f o a m s   t h e r e -  

f r o m ,   a r e   e x t e n s i v e l y   d e s c r i b e d   in  d e t a i l   in   t h e   a b o v e -  

m e n t i o n e d   a p p l i c a t i o n   S e r i a l   No.  5 8 4 , 3 8 9 .  

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

a p p l i c a t i o n   of  t h e   f i r s t   f i n i s h i n g   a g e n t - c o n t a i n i n g  

c o m p o s i t i o n   may  c o m p r i s e   p r i n t i n g   t h e   t e x t i l e   w i t h   a  

p r e - s e l e c t e d   p a t t e r n   in  a c c o r d a n c e   w i t h   known  p r o c e d u -  

r e s ,   e . g . ,   by  use   of  an  i n t a g l i o   p r i n t i n g   c y l i n d e r   o r  

a  r o t a r y   s c r e e n   p r i n t e r .   The  f i r s t   c o m p o s i t i o n   may  b e  

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

p r i n t i n g   c o m p o s i t i o n   or  a  p o w d e r e d   c o m p o s i t i o n .   A f t e r  

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

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

t i o n   of  t he   f i r s t   a p p l i e d   f i n i s h i n g   a g e n t   to   t h e   p r i n -  

t e d   t e x t i l e .  

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   w i l l   t y p i c a l l y   b e  

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

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

a  c o l o r a n t   and  a  w a t e r - r e p e l l e n t   or  a  c o l o r a n t   and  a  

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

t i o n s   e x i s t .  



As  u t i l i z e d   h e r e i n ,   t e x t i l e   m a t e r i a l   i s   i n t e n d e d   t o  

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

y a r n s ,   woven  or  k n i t t e d   g o o d s ,   r e s i n   b o n d e d   mats   o f  

f i b r e s ,   and  t he   l i k e .  

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

a p p l i e d   f a b r i c   f i n i s h i n g   a g e n t   i s   a p p l i e d   to   t h e   t e x t i -  

l e   in   t he   form  of  a  foam  w h i l e   t h e   t e x t i l e   s t i l l   c o n -  

t a i n s   a  f i r s t   f i n i s h i n g   a g e n t - c o n t a i n i n g   c o m p o s i t i o n  

( e i t h e r   foam,   l i q u i d   or  p o w d e r ) .   T h u s ,   as  u t i l i z e d  

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

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

and  e m b r a c e   p r o c e s s e s   w h e r e i n   t h e   t e x t i l e   has   n o t   b e e n  

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

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

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

or   n e a r - c o m p l e t e   d r y i n g ,   f r o m   t h e   t e x t i l e   can  be  p e r -  
f o r m e d   b e f o r e   a p p l i c a t i o n   of  t h e   s e c o n d ,   f o a m e d   c o m p o -  
s i t i o n ,   a l t h o u g h   t h e   e c o n o m i c   a d v a n t a g e s   of  t h e   p r e s e n t  

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

g r e e   of  such   an  i n t e r m e d i a t e   l i q u i d   r e m o v a l   s t e p .   M o r e -  

o v e r ,   a  c e r t a i n   d e g r e e   of  l i q u i d   r e m o v a l   f rom  t h e  

t e x t i l e   may  o c c u r   s i m p l y   as  a  r e s u l t   of  n o r m a l   p r o c e s -  

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

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

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

a p p l i c a t i o n   s t e p .   In  t h e   c a s e   of  foam  p r i n t i n g ,   t h e  

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

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

t h e   i n s t a n t   t he   foam  i s   a p p l i e d   to   t h e   f a b r i c .  

In  g e n e r a l ,   t h e   t e x t i l e   to   w h i c h   t h e   s e c o n d   f i n i s h i n g  

a g e n t   c o m p o s i t i o n   i s   a p p l i e d   w i l l   h ave   a b o u t   1o  to   65% 

l i q u i d ,   by  w e i g h t ,   a s s o c i a t e d   t h e r e w i t h .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   as  s c h e m a t i c   r e p r e s e n t a t i o n   of  an  e m b o d i m e n t  

d e p i c t i n g   t h e   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   w h e r e i n  

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

s i t i o n   i s   a p p l i e d   as  a  s o l u t i o n   or  d i s p e r s i o n .  

F i g .   2  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  an  e m b o d i m e n t  

of  t h e   p r e s e n t   i n v e n t i o n   w h e r e i n   t h e   f i r s t   f i n i s h i n g  

a g e n t - c o n t a i n i n g   c o m p o s i t i o n   is   a p p l i e d   in   t h e   f o rm  o f  

a  f o a m .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  p r e s e n t   i n v e n t i o n   i s   more  f u l l y   d e s c r i b e d   w i t h   r e -  

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

E x a m p l e s   w h i c h   f o l l o w .  

Wi th   r e f e r e n c e   to   F i g .   1,  a  r o l l   of  f a b r i c   10,  t r a v e l -  

l i n g   in  t h e   d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w ,   i s   p a s s e d  

by  s u i t a b l e   c o n v e y i n g   means   to  a  b a t h   12  c o n t a i n i n g   a  

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

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

i n g   a g e n t ,   e . g . ,   a  dye  m a t e r i a l   to   c o l o r   t h e   f a b r i c .  

The  d y e d   f a b r i c   i s   t h e n   p a s s e d   t h r o u g h   s q u e e z e   or   c o m -  

p r e s s i o n   r o l l e r s   14  and  16  w h i c h   s e r v e   to   r e m o v e  s o m e  

of  t h e   l i q u i d   c o n t a i n e d   in  t h e   f a b r i c   by  v i r t u e   of  i t s  

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

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

c o m p o s i t i o n .   T h u s ,   a  f o a m a b l e   l i q u i d   c o m p o s i t i o n   c o m -  

p r i s e d   of  l i q u i d ,   f o a m i n g   a g e n t   and  f i n i s h i n g   a g e n t ,   e .  

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

f o a m e r   18.  F o a m e r   18  may  be  any  t y p e   f o a m i n g   d e v i c e  

-  c o n v e n t i o n a l l y   u t i l i z e d   in  t he   a r t ,   e . g . ,   O a k e s ,   G o d -  

win  c a r d ,   K i t c h e n a i d ,   e t c .  



The  f o a m e d   c o m p o s i t i o n   is   t r a n s f e r r e d   t r o u g h   l i n e   22  b y  

pump  2o  to   k n i f e   24.  At  t h i s   p o i n t   t h e   f o a m e d   c o m p o s i -  

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

f a b r i c   26.  The  c o a t e d   f a b r i c   26  t h e n   g o e s   t r o u g h   n i p  

r o l l e r s   28  and  3o  to   c o m p r e s s   and  c o l l a p s e   t h e   foam  a n d  

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

Such  foam  c o l l a p s e   may  a l s o   be  a c h i e v e d   by  t h e   a p p l i c a -  

t i o n   of  v a c u u m ,   or   a  c o m b i n a t i o n   of  v a c u u m   and  p a d d i n g .  

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

a  f i x a t i o n   means   32  w h i c h   may  be  any  of  t h o s e   c o n v e n -  

t i o n a l l y   known  in   t h e   a r t .   The  f i x e d   f a b r i c   i s   t h e n  

wound  on  to   t a k e - u p   r o l l   3 4 .  

An  a l t e r n a t i v e   e m b o d i m e n t   of  t he   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   i s   shown  in  F i g .   2.  A  r o l l   of  f a b r i c   4 0 ,  

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

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

f i n i s h i n g   a g e n t   c o m p o s i t i o n .   Such  a  f o a m e d   c o m p o s i t i o n  

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

d y e - c o n t a i n i n g   f o a m a b l e   c o m p o s i t i o n ,   in   f o a m e r   42.  T h e  

f o a m e d   c o m p o s i t i o n   i s   pumped  by  pump  44  t h r o u g h   l i n e   46 

to   a  r o t a r y   p r i n t i n g   s c r e e n   48  a t   w h i c h   a  p r e d e t e r -  

m i n e d   p a t t e r n   i s   a p p l i e d  t o   t he   f a b r i c .   As  m e n t i o n e d  

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

c a u s e d   to   c o l l a p s e   upon  a p p l i c a t i o n .   I f   a  p r o c e d u r e   i s  

e m p l o y e d   in   w h i c h   t h e   foam  is   n o t   c o l l a p s e d   upon   a p p l i -  

c a t i o n ,   t h e   s o - c o a t e d   f a b r i c   5o  i s   t h e n   p a s s e d   o v e r   v a -  

c u u m  o r   p a d d i n g   d e v i c e   56  or  a  c o m b i n a t i o n   of  t h e   t w o  

w h i c h   s e r v e s   to   c o l l a p s e   t he   foam  b u t   w h i c h   does   n o t  

e f f e c t   l i q u i d   r e m o v a l   f rom  t he   f a b r i c .  

The  so  t r e a t e d   f a b r i c   66  is   t h e n   c o a t e d   w i t h   a  s e c o n d  

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

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

f o a m a b l e   c o m p o s i t i o n ,   in  f o a m e r   58.  The  s e c o n d   f o a m e d  



c o m p o s i t i o n   i s   t r a n s f e r r e d   by  pump  60  t h r o u g h   l i n e   62 

to  k n i f e   64  w h e r e   i t   i s   c o a t e d   on  t he   f a b r i c .   The  s o -  

c o a t e d   f a b r i c   68  t h e n   p a s s e s   t h r o u g h   n ip   r o l l e r s   7o  

and  72  to  c o l l a p s e   t h e   foam  and  d e e p l y   p e n e t r a t e   t h e  

f i n i s h i n g   a g e n t   i n t o   t h e   f a b r i c .   The  f a b r i c   i s   t h e n  

c o n v e y e d   to  a  f i x a t i o n   means   74  and  wound  on  t a k e - u p  

r o l l   7 6 .  

In  t h e   f o r e g o i n g   e m b o d i m e n t s ,   t h e   foamed   f i n i s h i n g  

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

b l o w i n g   i t   t h r o u g h   a  n o z z l e   o n t o   t h e   f a b r i c .  

The  f o l l o w i n g   E x a m p l e s   i l l u s t r a t e   v a r i o u s   s p e c i f i c  

f e a t u r e s   of  t h e   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 .  

EXAMPLE  I  

A  f o a m a b l e   p i g m e n t   c o m p o s i t i o n   c o n t a i n i n g   7o.86%  w a t e r ,  

2.o7%  ammonium  s t e a r a t e ,   o,78%  l a u r y l   a l c o h o l ,   4 . 2 9 %  

A c r y s o l   ASE-6o   (an  a c r y l i c   p o l y m e r   e m u l s i o n   h a v i n g   28% 

s o l i d s   (Rohm  &  Haas   C o . ) ) ,   2%  V a l m e l - 4 5   (a  m e t h y l o l a t e d  

m e l a m i n e ) ,   10%  V a l b o n d - 6 o 6 3   (an  a c r y l i c   c o p o l y m e r   e m u l -  

s i o n )   and  10%  Q u e s t r a l   B lue   3G  ( p h t h a l o c y a n i n e   p i g m e n t )  

was  f o a m e d   to   a  3:1  b low  r a t i o   and  p r i n t e d   t h r o u g h   a  

5o  mesh  r o t a r y   s c r e e n   on  100%  c o t t o n   p r i n t   c l o t h   a n d  

5 o / 5 o   p o l y e s t e r / c o t t o n   b l e n d   s h e e t i n g   s a m p l e s .   T h e  

p r i n t i n g   foam  was  c o l l a p s e d   by  t h e   a c t i o n   o f   t h e   s c r e e n  

upon  a p p l i c a t i o n   of  t h e   foam  to  t h e   f a b r i c .  

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

c o n t a i n i n g   52.10%  w a t e r ,   o .62%  M e t h o c e l   J -75MS  ( a n  

e t h e r i f i e d   h y d r o x y e t h y l   c e l l u l o s e ) ,   1.37%  U n a m i d e   N - 7 2 - 3  

(a  c o c o n u t   a l k a n o l a m i d e   f rom  Lonza   Chem.  C o . ) ,   3 6 . 1 6 %  

V a l r e z - 2 4 8   (a  m o d i f i e d   g l y o x a l   r e s i n )   and  9.8%  V a l c a t  

N o .  7   (a  m a g n e s i u m   c h l o r i d e   c a t a l y s t ) .   T h i s   c o m p o s i t i o n  



was  f o a m e d   to  a  b low  r a t i o   of  9 : 1  a n d   k n i f e   c o a t e d   t o  

a  t h i c k n e s s   of  6  m i l s   on  t h e   we t   p r i n t e d   s a m p l e s  

p r e v i o u s l y   p r e p a r e d   as  d e s c r i b e d   a b o v e .   The  f a b r i c  

s a m p l e s   w e r e   t h e n   v a c u u m e d ,   d r i e d   and  c u r e d  a t   3 5 o  F .  

The  d e f i n i t i o n   of  t h e   p r i n t s   was  e x c e l l e n t   and  t h e   f a -  

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

r e p e a t e d   l a u n d e r i n g .  

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

p r i n t e d   100%  c o t t o n   was  p a s s e d   t h r o u g h   a  c o n v e n t i o n a l  

f i n i s h i n g   b a t h   of  V a l r e z - 2 4 8   and  V a l c a t   N o .  7   and  n i p p e d  

t h r o u g h   a  v e r t i c a l   p ad .   The  f a b r i c   was  d r i e d   and  c u r e d  

as  b e f o r e .  

The  p r i n t   e x h i b i t e d   s e v e r e   f l u s h i n g   and  l o s s   of  d e f i n i -  

t i o n   so  as  to  make  t h e   f a b r i c   c o m m e r c i a l l y   u n a c c e p t a b l e .  

T h e r e   was  a l s o   some  t r a n s f e r   of  c o l o r   to   t h e   pad  b a t h .  

EXAMPLE  I I  

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

in  E x a m p l e   I  was  f o a m e d   to   a  b low  r a t i o   of  8:1  and  k n i f e -  

c o a t e d   to   a  t h i c k n e s s   of  6  m i l s   o n t o   loo%  c o t t o n   a n d  

5 o / 5 o   p o l y e s t e r / c o t t o n   b l e n d   f a b r i c s .   The  f a b r i c s   w e r e  

v a c u u m e d   and ,   w h i l e   w e t ,   w e r e   p r i n t e d   u t i l i z i n g   t h e  

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

E x a m p l e   I .  

Good  p r i n t   d e f i n i t i o n s   and  d u r a b l e   p r e s s   p r o p e r t i e s   w e r e  

o b t a i n e d .  

EXAMPLE  I I I  

A  f o a m a b l e   c o m p o s i t i o n   c o n t a i n i n g   2%  R e s o l i n   B lue   FBL 



( d i s p e r s e ) ,   1%  P r o c i o n   Blue   HA  ( r e a c t i v e ) ,   1%  s o d i u m  

b i c a r b o n a t e   and  96%  of  a  f o a m a b l e   c o m p o s i t i o n   c o n t a i n -  

i ng   97.75%  w a t e r ,   o.75%  Q P - 5 2 o o o   ( h y d r o x e t h y l   c e l l u l o -  

se  t h i c k e n e r   f rom  Union  C a r b i d e )   and  1.5%  U n a m i d e  

N - 7 2 - 3   was  p r e p a r e d   and  foamed   to   a  b low  r a t i o   of  1 0 : 1 .  

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

5o.75%  w a t e r ,   0.75%  Q P - 5 2 o o o ,   35%  V a l r e z - 2 4 8 ,   3%  V a l -  

s o f   PE-19  (a  p o l y e t h y l e n e   e m u l s i o n ) ,   1%  U n a m i d e   N - 7 2 - 3  

and  9.5%  V a l c a t   N o .  7   was  a l s o   f o a m e d   to  a  b low  r a t i o  

of  1 o : 1 .  

On  a  6 5 / 3 5   p o l y e s t e r / c o t t o n   b l e n d   f a b r i c ,   t h e   dye  f o a m  

was  c o a t e d   to   a  t h i c k n e s s   of  2o  m i l s   and  t h e   c o a t e d  

f a b r i c   p u l l e d   o v e r   a  vacuum  (wet   p i c k - u p   45%).  On  t h e  

d y e - a p p l i e d   wet   f a b r i c ,   t h e   d u r a b l e   p r e s s   foam  c o m p o s i -  

t i o n   was  k n i f e - c o a t e d   to  a  t h i c k n e s s   of  25  m i l s .   T h e  

f a b r i c   was  t h e n   v a c u u m e d   ( t o t a l   we t   p i c k - u p   62%),   a n d  

d r i e d   and  c u r e d   a t   33o°F  f o r   3  m i n u t e s .  

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

was  u n i f o r m l y   d y e d .  

A  s a m p l e   of  t h e   wet   foam  dyed   f a b r i c   was  a l s o   p a s s e d  

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

V a l r e z - 2 4 8 ,   V a l s o f   PE-19  and  V a l c a t   N o .  7   in  t h e   s a m e  

r a t i o   as  t he   foam  f i n i s h i n g   c o m p o s i t i o n   b u t   a t   an  8% 

s o l i d s   c o n c e n t r a t i o n .   T h e r e   was  s i g n i f i c a n t   b l e e d i n g  

of  c o l o r   i n t o   t h e   pad  b a t h   c a u s i n g   t h e   f a b r i c   to  b e  

o f f - s h a d e .  

EXAMPLE  IV 

A  s a m p l e   of  6 5 / 3 5   p o l y e s t e r / c o t t o n   b l e n d   was  d y e d ,  

u s i n g   t h e   beck   d y e i n g   p r o c e d u r e ,   w i t h   1%  S i r i u s   S u p r a  



Blue   BRL  ( d i r e c t   dye)  and  2%  R e s o l i n   B lue   FBL  ( d i s p e r s e )  

b a s e d   on  t h e   w e i g h t   of  t h e   f a b r i c .   A f t e r   t h e   d y e i n g  

c y c l e ,   t h e   f a b r i c   was  r i n s e d ,   p a d d e d   and  v a c u u m e d .  

The  d u r a b l e   p r e s s   r e s i n   c o m p o s i t i o n   of  E x a m p l e   I I I   w a s  

f o a m e d   to   a  b low  r a t i o   of  10:1  and  c o a t e d   to   a  t h i c k n e s s  

of  25  m i l s   o n t o   t h e   wet   b e c k - d y e d   f a b r i c .   The  f a b r i c   w a s  

t h e n   p a d d e d   a t   35  p . s . i . g . ,   d r i e d   a t   22o°F   and  c u r e d   a t  
33o°F   f o r   3  m i n u t e s .  

The  f a b r i c   p o s s e s s e d   d u r a b l e   p r e s s   p r o p e r t i e s   and  w a s  

u n i f o r m l y   d y e d .  

As  a  c o n t r o l ,   a  s a m p l e   of  t h e   wet   dyed   f a b r i c   was  p a s s e d  

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

d e s c r i b e d   in  E x a m p l e   I I I .   A g a i n   t h e r e   was  b l e e d i n g   o f  

t h e   c o l o r   f rom  t h e   f a b r i c   i n t o   t h e   pad  b a t h .  

EXAMPLE  V 

A  f o a m a b l e   d i s p e r s e   dye  c o m p o s i t i o n   c o n t a i n i n g   2%  R e -  

s o l i n   B r i l l .   Y e l l o w   7  GL  in  98%  of  a  c o m p o s i t i o n   c o n -  
f i n i n g   o .75%  Q P - 5 2 o o o ,   1.5%  U n a m i d e   N - 7 2 - 3   and  9 7 . 7 5 %  

w a t e r  ( a d j u s t e d   to   a  pH  of  5 .5   w i t h   a c e t i c   a c i d )   w a s  
p r e p a r e d   and  f o a m e d   to   a  b low  r a t i o   of  8 : 1 .   T h i s   f o a m e d  

c o m p o s r t i o n  w a s  t h e n   k n i f e   c o a t e d   to   a  t h i c k n e s s   of  35 

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

t h e n  p a s s e d   o v e r   a  vacuum  s l o t .  

A  s e c o n d   f o a m a b l e   c o m p o s i t i o n   c o n t a i n i n g   2%  R e s o l i n   R e d  

FB  ( D i s p e r s e   R e d - 6 o )   in   98%  of  a  c o m p o s i t i o n   c o n t a i n i n g  

0 , 7 5 %   Q P - 5 2 o o o ,   1.5%  U n a m i d e   N - 7 2 - 3 ,   and  97 .75%  w a t e r  

( a d j u s t e d   to   pH  5 .5 )   i s   f o a m e d   to   a  b low  r a t i o   of  3 : 1  

and  o v e r   p r i n t e d   t h r o u g h   a  5o  mesh  r o t a r y   s c r e e n   p r i n -  

t e r   on  t h e   we t   f o a m - d y e   a p p l i e d   p o l y e s t e r   k n i t .   T h e  



k n i t   f a b r i c   i s   t h e n   d r i e d   and  t h e r m o s o l e d   a t   35o°F   f o r  

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

EXAMPLE  VI  

A  f o a m a b l e   c o m p o s i t i o n   c o n t a i n i n g   4  p a r t s   R a p i d o g e n   R e d  

KB,  1  p a r t   c a u s t i c   (50%  s o l n . )   and  95  p a r t s   of  an  a l k a -  

l i n e   f o a m a b l e   c o m p o s i t i o n   c o n t a i n i n g   3.5%  3 o 9 - 7 o   a c r y l i c ,  

90.5%  w a t e r ,   o.5%  ammonia   and  5.5%  3 o 9 - 5 9   a m m o n i u m  

s t e a r a t e   (20%  s o l n . )   was  f o a m e d   to  a  b low  r a t i o   of  8 : 1  

and  k n i f e   c o a t e d   to   a  t h i c k n e s s   of  25  m i l s   on  a  c o t t o n  

s h e e t i n g   s a m p l e .   The  c o a t e d   s a m p l e   was  t h e n   p a d d e d   a t  

3o  p . s . i . g .   (wet   p i c k - u p   4o%).  A  s e c o n d   s a m p l e   was  f o a m  

p r i n t e d   t h r o u g h   a  5o  mesh  r o t a r y   s c r e e n   p r i n t e r   w i t h  

t h e   same  f o a m .  

An  a c i d   c o l o r   d e v e l o p i n g   foam  was  p r e p a r e d   by  d i s s o l v i n g  

2  p a r t s   a c e t i c   a c i d   and  2  p a r t s   f o r m i c   a c i d   in  96  p a r t s  
of  a  f o a m a b l e   c o m p o s i t i o n   c o n t a i n i n g   1.5  p a r t s   U n a m i d e  

N - 7 2 - 3 ,   0 . 7 5   p a r t s   Q P - 5 2 o o o   and  9 7 . 7 5   p a r t s   w a t e r ,   a n d  

f o a m i n g   to   a  10:1  b low  r a t i o .   T h i s   f oamed   c o m p o s i t i o n  

was  c o a t e d   to   a  t h i c k n e s s   of  25  m i l s   o n t o   e a c h   of  t h e  

a b o v e - r e f e r r e d   to   wet   s a m p l e s .   The  s a m p l e s   w e r e   t h e n  

v a c u u m e d   f rom  t h e   b a c k   to  c o l l a p s e   t h e   foam  and  t h e n  

s t e a m e d   a t   21o°F   to   r e m o v e   a c i d   v a p o r   and  w a t e r .   T h e  

c o l o r   was  d e v e l o p e d   and  d e m o n s t r a t e d   good  f i x a t i o n .   T h e  

p r i n t e d   f a b r i c   had  e x c e l l e n t   d e f i n i t i o n .  

When  t he   p r i n t e d   we t   s a m p l e s   were   d e v e l o p e d   by  c o n v e n -  

t i o n a l   p a d d i n g   t h r o u g h   a  f o r m i c / a c e t i c   a c i d   m i x t u r e ,  

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

f l u s h i n g .  



EXAMPLE  V I I  

A  f o a m a b l e   p r e w e t t i n g   c o m p o s i t i o n   c o n t a i n i n g   o .5   p a r t s  

V a l d e t 4 o 1 6   and  9 4 . 5   p a r t s   w a t e r   was  p r e p a r e d .   The  c o m -  

p o s i t i o n   was  f o a m e d   to   a  10:1  b low  r a t i o   and  25  m i l s  

of  foam  was  c o a t e d   on  a  c o t t o n   v e l o u r   u p h o l s t e r y   m a -  

t e r i a l   and  p a d d e d .   On  t h e   p r e w e t t e d   m a t e r i a l   d i r e c t  

dye  foam  was  a p p l i e d   as  f o l l o w s :  

A  dye  c o m p o s i t i o n   c o n t a i n i n g   1  p a r t   d i r e c t   d y e - S i r i u s  

S u p r a   B lue   2RL  and   99  p a r t s   of  a  mix  c o n t a i n i n g   3 . 5 %  

V a l t h i c k - 7 o ,   o.5%  a q u a   a m m o n i a ,   9o.5%  w a t e r   and  5 . 5 %  

Am.  s t e a r a t e   (20%)  was  f o a m e d   to   6:1  b low  r a t i o .   T h e n  

5o  m i l s   of  t h e   foam  was  c o a t e d   w e t - o n - w e t   on  t h e   f o a m  

p r e w e t t e d   s a m p l e   and  t h e   so  t r e a t e d   s a m p l e   was  v a c u u m e d  

and  p a d d e d .   The  s a m p l e   was  t h e n   s t e a m e d   f o r   7  m i n u t e s  

a t   2 1 o ° F .   and  d r i e d   a t   2 2 o ° F .  

U n i f o r m   d y e i n g s   w e r e   o b t a i n e d   on  t h e   c o t t o n   f a b r i c  

h a v i n g   good   c o l o r   f a s t n e s s .  

EXAMPLE  V I I I  

A  1o%  s o l u t i o n   of   p r o c i o n   Red  MX  5B  r e a c t i v e   dye  in   w a -  

t e r   was  p r e p a r e d .   The  dye  s o l u t i o n   was  a p p l i e d   to   a  

c o t t o n   c a r p e t   p i l e   i n   a  r a n d o m   p a t t e r n .  

An  a l k a l i n e   c o m p o s i t i o n   c o n t a i n i n g   2  p a r t s   s o d i u m   h y -  

d r o x i d e   (5o%  s o l n . )   and  98  p a r t s   of  a  mix  c o n t a i n i n g  

3.5%  V a l t h i c - 7 o   (an  a c r y l i d   a c i d   p o l y m e r   e m u l s i o n ) ,  

o.5%  a m m o n i a ,   9o.5%  w a t e r   and  5.5%  Am.  s t e a r a t e   (2o%) 

w a s   p r e p a r e d .   T h i s   c o m p o s i t i o n   was  f o a m e d   to   a  6 : 1  

b low  r a t i o   and  5o  m i l s   of  foam  was  k n i f e   c o a t e d   on  t h e  

a f o r e m e n t i o n e d   c a r p e t   p i l e   h a v i n g   r e a c t i v e   dye  a p p l i e d .  

T h e  c a r p e t   was  v a c u u m e d   f r o m  t h e   back   s i d e   and  p a d d e d .  



Then  f o r   r e a c t i v e   dye  f i x a t i o n ,   t h e   s a m p l e   was  w e t  

s t o r e d   f o r   4  h r s .   and  d r i e d   at   2 2 o ° F .   The  r a n d o m l y  

a p p l i e d   c o l o r   had  good  p e n e t r a t i o n   i n s i d e   p i l e .  

EXAMPLE  I X  

A  f o a m a b l e   c o m p o s i t i o n   c o n s i s t i n g   of  3 .5   p a r t s   of  V a l -  

t h i c k - 7 o   (an  a c r y l i c   a c i d   e m u l s i o n   p o l y m e r ) ,   o .5   p a r t s  

of  aqua   ammon ia   5.5  p a r t s   of  a  2o%  s o l u t i o n   of  a m m o n i u m  

s t e a r a t e   and  9 o . 5   p a r t s   of  w a t e r   was  p r e p a r e d .  

To  95  p a r t s   of  t h i s   f o a m a b l e   c o m p o s i t i o n   was  a d d e d   3 

p a r t s   N a p h t h o l   AS  ( C . I .   A z o i c   C o u p l i n g   c o m p o n e n t   2) 

and  2  p a r t s   of  5o%  s o d i u m   h y d r o x i d e .   T h i s   m i x t u r e   w a s  

m e c h a n i c a l l y   f o a m e d   to   an  8  to   1  b low  r a t i o   and  k n i f e  

c o a t e d   o n t o   c o t t o n   p r i n t   c l o t h   to   a  t h i c k n e s s   of  1o  m i l s .  

The  f a b r i c   was  t h e n   p a d d e d   at   3o  p s i .  

A  s e c o n d   f o a m a b l e   c o m p o s i t i o n   c o n s i s t i n g   of  1.5  p a r t s  

of  V a l d e t   CC(a  f a t t y   a c i d   d i e t h a n o l a m i d e   m a n u f a c t u r e d  

by  V a l c h e m )   o . 7 5   p a r t s   of  C e l l o s i z e   QP  5 2 o o o   (a  h y d r o x y -  

e t h y l   c e l l u l o s e   m a n u f a c t u r e d   by  U n i o n   C a r b i d e )   and  9 7 . 7 5  

p a r t s   of  w a t e r   was  p r e p a r e d .  

To  9o  p a r t s   of  t h i s   s e c o n d   f o a m a b l e   c o m p o s i t i o n   w a s  

a d d e d   8  p a r t s   of  F a s t   S c a r l e t   2G  s a l t   ( C . I .   A z o i c   D i a z o  

C o m p o n e n t   3)  and  2  p a r t s   of  a c e t i c   a c i d .   The  c o m p o s i t i o n  

was  m e c h a n i c a l l y   foamed   to  an  8  to   1  b l o w   r a t i o   and  a  

1o  m i l   c o a t i n g   was  a p p l i e d   to  t h e   wet   f a b r i c   s a m p l e s  

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

was  p a d d e d   at   3o  p s i .   and  e x p o s e d   to   a i r   f o r   3  m i n u t e s .  

The  f a b r i c   was  t h e n   d r i e d .   The  d r i e d   f a b r i c   was  s o a p e d  
to  r e m o v e   t h e   u n c o u p l e d   c o m p o n e n t s .   Good  c o l o r   d e v e l o p -  

ment   was  a c h i e v e d .  



EXAMPLE  X 

A  f i r s t   f o a m a b l e   c o m p o s i t i o n   c o n s i s t i n g   of  3 .5   p a r t s   o f  

A c r y s o l   ASE-6o   (an  a c r y l i c   a c i d   e m u l s i o n   p o l y m e r   m a n u -  

f a c t u r e d   by  Rohm  and  H a a s ) ,   0 . 5   p a r t s   of  aqua   a m m o n i a ,  

5 .8   p a r t s   of  a  2o%  s o l u t i o n   of  ammonium  s t e a r a t e   a n d  

9 o . 2   p a r t s   of  w a t e r   was  p r e p a r e d .  

To  loo  p a r t s   of  t he   f o a m a b l e   c o m p o s i t i o n . w a s   a d d e d   6 

p a r t s   of  S o d y e s u l   L i q u i d   B l u e   4BGCF  ( C . I .   L e u c o   S u l f u r  

B lue   13)  and  6  p a r t s   of  S o d i f i e d   B  (a  s o l u t i o n   of  s o -  

d ium  s u l f i d e   m a n u f a c t u r e d   by  S o u t h e r n   D y e s t u f f   C o m p a n y )  

and  3  p a r t s   of  s o d a   a s h .  

The  c o m p o s i t i o n   was  m e c h a n i c a l l y   f o a m e d   to   a  6  to   1 

b low  r a t i o .   F i f t y   m i l s   of  t h e   f o a m e d   c o m p o s i t i o n   w a s  

t h e n   k n i f e   c o a t e d   o n t o   a  c o t t o n   c o r d u r o y   f a b r i c .   T h e  

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

p a d d e d   a t   3o  p s i .  

A  s e c o n d   f a b r i c   s a m p l e   was  c o a t e d   w i t h   25  m i l s   of  t h e  

f o a m e d   c o m p o s i t i o n   and  p a d d e d   o n l y .  

Bo th   s a m p l e s   w e r e   s t e a m e d   a t   2 1 o ° F   f o r   5  m i n u t e s .  

A  f o a m a b l e   o x i d i z i n g   c o m p o s i t i o n   c o n s i s t i n g   of   1  p a r t  
of  V a l d e t   CC,  1  p a r t   of  a c e t i c   a c i d ,   1  p a r t   of  35%  h y -  

d r o g e n   p e r o x i d e   s o l u t i o n   and  97  p a r t s   of  w a t e r   w a s  

p r e p a r e d .  

T h i s   c o m p o s i t i o n   was  f o a m e d   to   a  1o  to  1  b low  r a t i o   a n d  

2Oo  mi l s   of  t h e   foam  was  k n i f e   c o a t e d   o n t o   t he   p r e v i -  

o u s l y   we t   s t e a m e d   s a m p l e s .   The  t h u s   c o a t e d   f a b r i c   s a m -  

p l e s   w e r e   p a s s e d   o v e r   a  v a c u u m   s l o t   to   d raw  t h e   f o a m  

i n t o   t h e   f a b r i c .   The  dye  was  o x i d i z e d .  



The  s a m p l e s   were   t h e n   d r i e d .   The  s u l f u r   dyed  c o t t o n  

c o r d u r o y s   p o s s e s s e d   l e v e l   d y e i n g   and  good  c o l o r   f a s t -  

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

EXAMPLE  XI  

A  f o a m a b l e   v a t   p i g m e n t   c o m p o s i t i o n   c o n s i s t i n g   of  96 

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

E x a m p l e   X  and  4  p a r t s   of  Va t   Y e l l o w   4  p a s t e   ( m a n u f a c -  

t u r e d   by  C i b a   Ge igy )   was  p r e p a r e d .  

The  c o m p o s i t i o n   was  f o a m e d   to   an  8  to  1  blow  r a t i o   a n d  

t h e n   k n i f e   c o a t e d   to  a  t h i c k n e s s   of  25  m i l s   o n t o   c o t t o n  

s h e e t i n g .   The  c o a t e d   f a b r i c s   was  t h e n   p a d d e d   and  d r i e d .  

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

5  p a r t s   of  5o%  s o d i u m   h y d r o x i d e   s o l u t i o n ,   3  p a r t s   o f  

s o d i u m   h y d r o s u l f i t e ,   2  p a r t s   of  V a l d e t   CC  and  9o  p a r t s  

of  w a t e r .   T h i s   c o m p o s i t i o n   was  t h e n   m e c h a n i c a l l y   f o a m e d  

to  an  8  to   1  b low  r a t i o   and  a  loo   m i l   c o a t i n g   a p p l i e d  

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

was  t h e n   p a s s e d   o v e r   a  v a c u u m   s l o t   and  s t e a m e d   a t   2 1 o 0 F  

f o r   5  m i n u t e s   f o r   r e d u c t i o n   of  v a t   p i g m e n t .  

The  we t   s t e a m e d   f a b r i c   was  t h e n   o x i d i z e d   to  d e v e l o p   a n d  

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

t i o n   p r e v i o u s l y   d e s c r i b e d   in  E x a m p l e   X.  The  f a b r i c   w a s  

t h e n   d r i e d .   A  l e v e l   d y e i n g   w i t h   good  f a s t n e s s   p r o p e r -  
t i e s   was  o b t a i n e d .  



1.  A  p r o c e s s   of  t r e a t i n g   t e x t i l e   m a t e r i a l s   w h i c h  

c o m p r i s e s   t h e   s t e p s   o f :  

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

p o s i t i o n   to   a  t e x t i l e   m a t e r i a l ;  

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

a  f oam,   to   s a i d   t e x t i l e   m a t e r i a l   c o n t a i n i n g   s a i d  

f i r s t   c o m p o s i t i o n   p r i o r   to   f i x a t i o n   of  s a i d   f i r s t  

c o m p o s i t i o n ;  

c)  c o l l a p s i n g   t h e   s u b s e q u e n t l y   a p p l i e d   f o a m e d   c o m -  

p o s i t i o n   so  as  to   f o r c e   s a i d   f i r s t   f i n i s h i n g  

a g e n t   c o n t a i n i n g   c o m p o s i t i o n   i n t o   s a i d   t e x t i l e ;  

a n d  

d)  t h e r e a f t e r   f i x i n g   s a i d   f i n i s h i n g   a g e n t   to   s a i d  

t e x t i l e   m a t e r i a l .  

2.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d   f i r s t  

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

of  a  foam  and  w h e r e i n   s a i d   foam  i s   c o l l a p s e d   p r i o r   t o  

a p p l i c a t i o n   of  s a i d   l a t e r   a p p l i e d   s e c o n d   foam  c o m p o s i -  
t i o n .  

3.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d  

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

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



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

a g e n t s   and  f i r e  r e t a r d a n t   a g e n t s .  

4.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   3  w h e r e i n   s a i d  

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

c o l o r i n g   m a t e r i a l .  

5.  The  p r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

t r a t e   s u b s t a n t i a l l y   t h e   e n t i r e   t h i c k n e s s   of  s a i d   t e x t i l e  

m a t e r i a l .  

6.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   s a i d   s e -  

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

7.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   b o t h   s a i d  

f i r s t   and  s e c o n d   c o m p o s i t i o n s   a r e   foamed   c o m p o s i t i o n s  

a p p l i e d   to   s a i d   t e x t i l e   m a t e r i a l   by  k n i f e - c o a t i n g   s a i d  

c o m p o s i t i o n s   o n t o   s a i d   t e x t i l e   m a t e r i a l .  

8.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   a p p l i c a -  

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

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

r i n g   m a t e r i a l   to   be  a p p l i e d   o n t o   t he   t e x t i l e   m a t e r i a l  

in   a  p r e - s e l e c t e d   p a t t e r n .  

9.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   a p p l i c a -  

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

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

t h e   t e x t i l e   m a t e r i a l .  

1 o .   The  p r o c e s s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   c o l l a p s e  

of  s a i d   s e c o n d   foam  c o m p o s i t i o n   i s   a c h i e v e d   by  a p p l i c a -  

t i o n   of  a  v a c u u m ,   p a d d i n g   or  a  c o m b i n a t i o n   of  v a c u u m  

and  p a d d i n g .  



11.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d   s e -  

cond   foamed   c o m p o s i t i o n   i n c l u d e s   an  a q u e o u s   f i n i s h i n g  

a g e n t   w h i c h   is  p r e p a r e d   by  f o r m i n g   a  m i x t u r e   c o m p r i s e d  

of  l i q u i d   medium,   f i n i s h i n g   a g e n t   and  f o a m i n g   a g e n t ,  

and  f o a m i n g   the   m i x t u r e   to   a  b low  r a t i o   in   t h e   r a n g e  

of  f rom  a b o u t   2:1  to   a b o u t   20:1  to   p r o d u c e   a  foam  h a -  

v i n g   a  foam  d e n s i t y   in   t h e   r a n g e   of  f rom  a b o u t   o .5   g m /  

cc  to   a b o u t   o . o5   g m / c c .  

12.  The  p r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

c o m p o s i t i o n   by  means   of  a  r o t a r y   s c r e e n   p r i n t e r   o r  

i n t a g l i o   p r i n t i n g   c y l i n d e r .  

13.  The  p r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

c o m p o s i t i o n   to  a  p i l e   s u b s t r a t e .  

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

p r i s e s   t h e   s t e p s   o f :  

a)  p r e p a r i n g   a  f o a m e d   dye  c o n t a i n i n g   c o m p o s i t i o n  

w h i c h   i n c l u d e s   a  r e a c t i v e   m a t e r i a l   t h e r e i n ;  

b)  a p p l y i n g   s a i d   f o a m e d   dye  c o n t a i n i n g   c o m p o s i t i o n  

to  s a i d   t e x t i l e   m a t e r i a l ;  

c)  c o l l a p s i n g   s a i d   f o a m e d   dye  c o n t a i n i n g   c o m p o s i -  

t i o n ;  

d)  p r e p a r i n g   a  s e c o n d   f o a m e d   c o m p o s i t i o n   c o n t a i n i n g  

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

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

c o m p o s i t i o n ;  

e)  a p p l y i n g   s a i d   s e c o n d   f o a m e d   c o m p o s i t i o n   to   s a i d  

t e x t i l e   m a t e r i a l   c o n t a i n i n g   s a i d   f o a m e d   dye  c o n -  

t a i n i n g   c o m p o s i t i o n   p r i o r   to   f i x a t i o n   t h e r e o f ;  

f)  c o l l a p s i n g   s a i d   s e c o n d   f o a m e d   c o m p o s i t i o n   so  a s  



to  a c h i e v e   p e n e t r a t i o n   of  s a i d   dye  i n t o   s a i d  

t e x t i l e   m a t e r i a l ;  

g)  a l l o w i n g   s a i d   r e a c t i v e   m a t e r i a l   in  s a i d   f o a m e d  

dye  c o n t a i n i n g   m a t e r i a l   to   i n t e r a c t   w i t h   t he   m a -  

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

h)  t h e r e a f t e r   d r y i n g   and  f i x i n g   t h e   dye  in  s a i d  

t e x t i l e   m a t e r i a l .  

15.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   14  w h e r e i n   s a i d  

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

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

s e c o n d   foamed   c o m p o s i t i o n   i s   a l k a l i n e   so  as  t o  d e v e l o p  

s a i d   r e a c t i v e   dye  m a t e r i a l .  

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

p r i s e s   t h e   s t e p s   o f :  

a)  p r e p a r i n g   a  dye  c o n t a i n i n g   c o m p o s i t i o n   w h i c h   i n -  

c l u d e s   a  r e a c t i v e   m a t e r i a l   t h e r e i n ;  

b)  a p p l y i n g   s a i d   dye  c o n t a i n i n g   c o m p o s i t i o n   to  s a i d  

t e x t i l e   m a t e r i a l ;  

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

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

m a t e r i a l   in  s a i d   dye  c o n t a i n i n g   c o m p o s i t i o n ;  

d)  a p p l y i n g   s a i d   f o a m e d   c o m p o s i t i o n   to   s a i d   t e x t i l e  

m a t e r i a l   c o n t a i n i n g   s a i d   dye  c o n t a i n i n g   c o m p o s i -  

t i o n   p r i o r   to   f i x a t i o n   t h e r e o f ;  

e ) .  c o l l a p s i n g   s a i d   f o a m e d   c o m p o s i t i o n   so  as  to  a c h i e v e  

p e n e t r a t i o n   of  s a i d   dye  i n t o   s a i d   t e x t i l e   m a t e r i a l ;  

f)  a l l o w i n g   s a i d   r e a c t i v e   m a t e r i a l   in  s a i d   dye  c o n -  

t a i n i n g   m a t e r i a l   to   i n t e r a c t   w i t h   t h e   m a t e r i a l   i n  

s a i d   foamed   c o m p o s i t i o n ;   a n d  

g)  t h e r e a f t e r   d r y i n g   and  f i x i n g   t h e   dye  in  s a i d  

t e x t i l e   m a t e r i a l .  



17.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   16  w h e r e i n   s a i d  

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

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

and  s a i d   foamed   c o m p o s i t i o n   i s   a l k a l i n e   so  as  to   d e -  

v e l o p   s a i d   r e a c t i v e   dye  m a t e r i a l .  
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