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BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d   m e t h o d  

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

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

ly  to  i m p r o v e m e n t s   in  c o n t i n u a l   a f t e r t r e a t m e n t   of  a 

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

f o r   o b t a i n i n g   a  u n i f o r m   and  i d e a l   c o l o u r   f i x a t i o n   a n d  

d e v e l o p m e n t .  

C o l o u r  f i x a t i o n   and  d e v e l o p m e n t   on  a  t e x t i l e   s h e e t  

has  s i n c e   a  l ong   t i m e   been  c a r r i e d   ou t   by  f i r s t l y   p a s s -  

ing  the   t e x t i l e   s h e e t   t h r o u g h   a  d r y e r   and ,   t h e r e a f t e r ,  

s u b j e c t i n g   i t   to  s t e a m   h e a t i n g .  

For  a f t e r t r e a t m e n t   of  a  dyed  t e x t i l e   s h e e t   i n  

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

dyed  t e x t i l e   s h e e t   in  wet  s t a t e   to  e m a n a t i o n   of  m i c r o -  

w a v e s .   Here  t he   t e rm  " m i c r o w a v e s "   r e f e r s   to  e l e c t r o -  

- m a g n e t i c   waves   h a v i n g   f r e q u e n c i e s   in  a  r a n g e   f rom  3 0 0  

to  3 0 , 0 0 0   MHz. 

M i c r o w a v e s   have  a  wide   v a r i e t y   of  a d v a n t a g e s   in  p a r -  
t i c u l a r   when  used   f o r   t r e a t m e n t   of  a  wet  t e x t i l e   s h e e t .  

F i r s t l y ,   t h e y   p e r m e a t e   i n t o   and  h e a t   the   t e x t i l e   s h e e t  

v e r y   s w i f t l y .   S e c o n d l y ,   t h e y   can  be  s e l e c t i v e l y   a b s o r b e d  

in  an  o b j e c t   w i t h   l a r g e   d i e l e c t r i c   l o s s ,   t h e r e b y   h e a t -  

ing  o n l y   r e q u i s i t e   s e c t i o n s   of  t he   o b j e c t ,   s i n c e   t h e i r  

h e a t   g e n e r a t i o n   is  c a u s e d   by  d i e l e c t r i c   l o s s .   T h e r e   i s  

a l m o s t   no  h e a t i n g   of  u n n e c e s s a r y   s e c t i o n s   of  t he   o b j e c t ,  

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

by  m i c r o w a v e   e m a n a t i o n .   T h i r d l y ,   when  an  o b j e c t   is  e x -  

p o s e d   to  m i c r o w a v e s ,   t he   o b j e c t   a l s o   g e n e r a t e s   h e a t   by  

i t s e l f   and  such  h e a t   n a t u r a l l y   r a i s e s   the   t e m p e r a t u r e  
of  the   a m b i e n t   a t m o s p h e r e .   As  a  c o n s e q u e n c e ,   the   a m o u n t  

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



a m b i e n t   a t m o s p h e r e   f o r   the   t r e a t m e n t   can  be  g r e a t l y  

r e d u c e d .   F o u r t h l y ,   m i c r o w a v e s   u s u a l l y   c a u s e   a l m o s t   s i m -  

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

o b j e c t   e x p o s e d   t h e r e t o .   As  a  c o n s e q u e n c e ,   r e g i o n a l   v a r i a -  

t i o n s   in  t e m p e r a t u r e   w i t h i n   the   o b j e c t   can  be  s i g n i f i -  

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

h e a t i n g  o f   t he   o b j e c t .   F i n a l l y ,   h e a t i n g  c o n d i t i o n s   c a n  

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

demands   in  the   a c t u a l   t r e a t m e n t   m e r e l y   by  a d j u s t i n g   t h e  

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

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

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

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

and  of  w a t e r   and  a q u e o u s   a g e n t s   c o n t a i n e d   in  t he   t e x -  

t i l e   s h e e t .   T h i s   is  b e l i e v e d   to  r e s u l t   in  s w i f t   a n d  

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

w a v e s .  

Based   on  r e c o g n i t i o n   of  t h e s e   a d v a n t a g e s ,   v a r i o u s  

s y s t e m s   have   been  p r o p o s e d   in  t he   f i e l d   of  t e x t i l e  

t r e a t m e n t .   One  e x a m p l e   of  such  p r o p o s a l s   is  d i s c l o s e d  

in  US  P a t e n t   A p p l i c a t i o n   S e r .   No.  1 0 7 , 7 9 0   (EPC  P a t e n t  

A p p l i c a t i o n   No.  7 9 8 5 0 1 1 6 . 9 )   f i l e d   by  the   i n v e n t o r  

( a p p l i c a n t )   of  t he   p r e s e n t   i n v e n t i o n   on  28 th   D e c e m b e r ,  

1979 .   In  t h i s   p r o p o s e d   s y s t e m ,  a   t e x t i l e   s h e e t   in  t h e  

form  of  a  r o l l   is  p l a c e d   w i t h i n   a  c o n f i n e d   c h a m b e r   r e -  

p l e t e   w i t h   s a t u r a t e d   or  o v e r h e a t e d   s t e a m ,   and  r o t a t e d  

u n d e r   c o n c u r r e n t   e m a n a t i o n   of  m i c r o w a v e s .  

T h i s  p r o p o s e d   s y s t e m   wel l   makes  use  of  t he   a d v a n -  

t a g e s   i n h e r e n t   to  m i c r o w a v e s .   H o w e v e r ,   s i n c e   the   t e x -  

t i l e   s h e e t   in  t h i s   s y s t e m   is  e x p o s e d   to  s t e a m   and  m i c r o -  

waves   in  the   form  of  a  r o l l ,   t h e r e   is  a  s i g n i f i c a n t  
d i f f e r e n c e   in  t r e a t m e n t   e f f e c t   b e t w e e n   the   s e c t i o n   o f  

t he   t e x t i l e   s h e e t   c l o s e   to  t he   c o r e   of  t he   r o l l   and  t h e  

s e c t i o n   c l o s e   to  the   p e r i p h e r y   of  t he   r o l l ,   s i n c e   s t e a m  

and  m i c r o w a v e s   b o t h  h a v e   e a s i e r   a c c e s s   to  t h e   p e r i p h e r a l  



s e c t i o n s   of  the   r o l l .   As  a  c o n s e q u e n c e ,   one  c a n n o t   e x -  

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

of  t he   t e x t i l e   s h e e t .  

In  o r d e r   to  r emove   t h i s   d i s a d v a n t a g e ,   a  more  d y n a -  

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

the   p r e s e n t   i n v e n t i o n .   In  a c c o r d a n c e   w i t h   t h i s   d y n a m i c  

s y s t e m ,   a  p a i r   of  r o l l s   of  a  t e x t i l e   s h e e t   a re   p l a c e d  

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

o v e r h e a t e d   s t e a m ,   and  the   t e x t i l e   s h e e t   is  c o n t i n u a l l y  

t r a n s f e r r e d   f rom  one  r o l l   to  a n o t h e r   and  v i c e   v e r s a  

u n d e r   c o n c u r r e n t   e m a n a t i o n   of  m i c r o w a v e s .  

T h i s   i m p r o v e d   s y s t e m   wel l   s o l v e s   the   u n i f o r m i t y  

p r o b l e m .   H o w e v e r ,   s i n c e   the   t e x t i l e   s h e e t   has  to  b e  

k e p t ,   even  p r o v i s i o n a l l y ,   w i t h i n   the   c o n f i n e d   c h a m b e r  

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

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

tem  is  q u i t e   u n s u i t a b l e   f o r   any  c o n t i n u o u s   t e x t i l e  

p r o c e s s   in  wh ich   a  t e x t i l e   s h e e t   has  to  be  c o n t i n u a l l y  

t r a n s f e r r e d   f rom  s t a t i o n   to  s t a t i o n .  

In  a d d i t i o n ,   when  a  p r i n t e d   t e x t i l e   s h e e t   is  s u b -  

j e c t e d   to  any  a f t e r t r e a t m e n t ,   i t - i s   p r e f e r r e d   t h a t   a t  

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

s t a y   ou t   of  any  c o n t a c t   w i t h   o t h e r   o b j e c t s   such   as  g u i d e  
r o l l e r s   u n t i l   c o l o u r   f i x a t i o n   and  d e v e l o p m e n t   a r e   f i n a l -  

i z e d .   From  t h i s   p o i n t   of  v i e w ,   i t   is  r a t h e r   u n d e s i r a b l e  

to  p r e p a r e   t he   t e x t i l e   s h e e t   in  a  r o l l   form  b e f o r e  

e m a n a t i o n   of  m i c r o w a v e s .  

SUMMARY  OF  THE  INVENTION 

I t   is  one  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  a p p l y  

an  a f t e r t r e a t m e n t   by  m i c r o w a v e   e m a n a t i o n ,   as  a  p a r t   o f  

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

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

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

c a r r y   out   an  a f t e r t r e a t m e n t   by  m i c r o w a v e   e m a n a t i o n   o f  



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

p r i n t e d   s u r f a c e   w i t h   o t h e r   o b j e c t s   such   as  g u i d e   r o l l e r s .  

I t - i s   the   o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

s t r e a m l i n e   the   a f t e r t r e a t m e n t   of  a  p r i n t e d   t e x t i l e   s h e e t  

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

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

i n v e n t i o n ,   a  p r i n t e d   t e x t i l e   s h e e t   is  t r a n s p o r t e d   t h r o u g h  

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

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

e m a n a t i o n   of  m i c r o w a v e s .  

In  one  p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n -  

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

e m a n a t i o n   of  m i c r o w a v e s .  

In  a n o t h e r   p r e f e r r e d   e m b o d i m e n t   of  the   p r e s e n t  

i n v e n t i o n ,   t he   t e x t i l e   s h e e t   is  e x p o s e d   to  m i c r o w a v e s  

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

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

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

is  g e n e r a t e d   by  m i c r o w a v e   g e n e r a t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Of  the   d r a w i n g s :  

FIG.  1  is  a  s i d e   v i e w ,   p a r t l y   in  s e c t i o n ,   of  t h e  

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

w i t h   t he   p r e s e n t   i n v e n t i o n ,  

FIG.  2  is  a  s i d e   v i e w ,   p a r t l y   in  s e c t i o n ,   of  t h e  

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

w i t h   the   p r e s e n t   i n v e n t i o n ,   a n d  

FIG.  3  i s  a   s i d e   v i e w ,   p a r t l y   in  s e c t i o n ,   of  t h e  

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

w i t h   the   p r e s e n t   i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  the   f o l l o w i n g   d e s c r i p t i o n ,   e l e m e n t s   used   f o r   d i f -  

f e r e n t   e m b o d i m e n t s   but   s u b s t a n t i a l l y   t he   same  in  c o n s t r u c -  



t i o n   and  f u n c t i o n   a re   d e s i g n a t e d   w i t h   t he   same  r e f e r e n c e  

n u m e r a l s   and  s y m b o l s .  

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

w i th   the   p r e s e n t   i n v e n t i o n   is  shown  in  FIG.  1,  in  w h i c h  

the   a p p a r a t u s   i n c l u d e s   a  h o u s i n g   1  d e f i n i n g   a  s u b s t a n t i a l -  

ly  c o n f i n e d   c h a m b e r   C  f o r   a f t e r t r e a t m e n t   of  a  p r i n t e d  

t e x t i l e   s h e e t   F.  In  t h i s   c a s e ,   the   a p p a r a t u s   is  u s e d  

in  c o m b i n a t i o n   w i t h   a  s c r e e n   p r i n t e r   ( n o t   s h o w n ) .   F o r  

i n t r o d u c t i o n   of  the   t e x t i l e   s h e e t   F  i n t o   the   c o n f i n e d  

c h a m b e r   C,  an  i n l e t   3  is  f o r m e d   at   one  l o n g i t u d i n a l  

end  of  the   h o u s i n g   1.  In  the  same  way,  an  o u t l e t   5  i s  

f o r m e d   at   the   o t h e r   l o n g i t u d i n a l   end  of  the   h o u s i n g   1 

f o r   d e l i v e r y   of  the   t e x t i l e   s h e e t   F  f rom  t h e   c o n f i n e d  

c h a m b e r   C. 

The  w a l l s   of  the   h o u s i n g   1  p r e f e r a b l y   have  a  h o l l o w  

d o u b l e   c o n s t r u c t i o n   at   l e a s t   in  the   s e c t i o n s   s u r r o u n d i n g  

the   c o n f i n e d   c h a m b e r   C,  and  a  number   of  h e a t i n g   t u b e s   7 

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

ing  t u b e   7  a l l o w s   p a s s a g e   of  any  p r o p e r   h e a t i n g   m e d i u m  

such  as  s t e a m   t h e r e t h r o u g h   in  o r d e r   to  keep  up  t h e  

t e m p e r a t u r e   w i t h i n   the   c o n f i n e d   c h a m b e r   C,  and  p r e v e n t  

dewing   on  the   wal l   s u r f a c e s .  

A  h o r i z o n t a l   b u l k h e a d  9   is  a r r a n g e d   at   a  p r o p e r  

l e v e l   w i t h i n   the   c o n f i n e d   c h a m b e r   C  and  d i v i d e s   t h e  

l a t t e r   i n t o   u p p e r   and  l o w e r   r o o m s .   T h i s   h o r i z o n t a l  

b u l k h e a d   9  a l s o   p r e f e r a b l y   has  a  d o u b l e   c o n s t r u c t i o n  

made  up  of  a  l o w e r   r i g i d   b a s e   9a  and  an  u p p e r   s h e l t e r  

p l a t e   9b  wh ich   b l o c k s   f r e e   p a s s a g e   of  m i c r o w a v e s   t h r o u g h  

the   b u l k h e a d   9.  At  l o n g i t u d i n a l   ends   t he   b u l k h e a d   9  i s  

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

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

b e l t .  

At  l e a s t   one  e m a n a t o r   11  of  m i c r o w a v e s   is  s e c u r e d  

to  t he   h o u s i n g   1  w h i l s t   o p e n i n g   in  the   u p p e r   room  of  t h e  

c o n f i n e d   c h a m b e r   C. 



In  o r d e r   to  r e n d e r   t he   c o n f i n e d   c h a m b e r   C  r e p l e t e  

w i t h   s t e a m ,   s u p p l y   and  e x h a u s t   c o n d u i t s   13  and  15  a r e  

m o u n t e d  t o   t he   h o u s i n g   1  w h i l s t   o p e n i n g   in  t he   c o n f i n e d  

c h a m b e r   C.  In  the   i l l u s t r a t e d   e m b o d i m e n t ,   t he   s u p p l y  

c o n d u i t  1 3   o p e n s   at   a  p o s i t i o n   on  t he   s i d e   of  the   o u t l e t  

5  w h e r e a s   t he   e x h a u s t   c o n d u i t   15  o p e n s   at  a  p o s i t i o n  

on  the   s i d e   of  t he   i n l e t   3  f o r   t he   t e x t i l e   s h e e t   F.  T h e  

s u p p l y , t - o n d u i t   13  is  c o u p l e d   to  a  g i v e n   n  s u p p l y   s o u r c e  

17  of  s a t u r a t e d   or  o v e r h e a t e d   s t e a m .   F u r t h e r ,   t he   o p e n -  

ing  of  t he   s u p p l y   c o n d u i t   13  is  p r e f e r a b l y   e n c o m p a s s e d  

by  a  p e r f o r a t e d   p l a t e   19  wh ich   a l l o w s   f r e e   p a s s a g e   o f  

s t e a m   but   not   m i c r o w a v e s .   Use  of  such  a  p e r f o r a t e d   p l a t e  

19  we l l   p r e v e n t s   w a s t e f u l   d i s s i p a t i o n   and  d a n g e r o u s  

l e a k a g e   of  m i c r o w a v e s   v ia   the   s t e a m   s y s t e m .  

An  e n d l e s s   c a r r i e r   b e l t   B  is  a r r a n g e d   w i t h i n   t h e  

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

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

b u l k h e a d   9.  Th i s   c a r r i e r   b e l t   B  is  made  of  a  f l e x i b l e  

m a t e r i a l   such   as  f e l t   wh ich   is  a b s o r p t i v e   of  w a t e r   o r  

o t h e r   l i q u i d   s u b s t a n c e .   In  the   l o w e r   room  of  t he   c o n -  

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

a  wet  b a t h   21  and  a  h e a t e r   23  in  o r d e r   to  a l w a y s   b e  

k e p t   a t   p r e s c r i b e d   t e m p e r a t u r e   and  h u m i d i t y .   The  c a r r i e r  

b e l t   B  f u r t h e r   e n g a g e s   a  t e n s i o n   a d j u s t e r   25  in  o r d e r  

to  be  p r o p e r l y   t e n s e d   d u r i n g   i t s   c i r c u l a t i o n .   G u i d e  

r o l l e r s   27  and  29  a re   a r r a n g e d   in  o r d e r   to  keep  t h e  

f i x e d   c i r c u l a t i o n   c o u r s e   of  the   c a r r i e r   b e l t   B.  E i t h e r  

of  t he   g u i d e   r o l l e r s   27  and  29  may  be  c o u p l e d   to  a  g i -  

ven  d r i v e   m o t o r   ( n o t   shown)   so  t h a t   t he   c i r c u l a t i o n  

s p e e d   of  the   c a r r i e r   b e l t   B  can  be  p o s i t i v e l y   c o n t r o l l e d .  

The  c a r r i e r   b e l t   B  is  f u r t h e r   b r o u g h t   i n t o   c o n t a c t   w i t h  

a  s i z e   a p p l i c a t o r   31  a f t e r   h e a t i n g .  
A  c a r r i e r   b e l t   33  f rom  the   p r e c e d i n g   p r i n t i n g  

s t a t i o n   t e r m i n a t e s   n e a r   t he   i n l e t   3  i n t o   the   c o n f i n e d  

c h a m b e r   C  and  a  c a r r i e r   b e l t   35  to  t he   n e x t   o p e r a t i o n a l  



s t a t i o n   s t a r t s   n e a r   the   o u t l e t   5  f rom  the   c o n f i n e d  

c h a m b e r   C. 

B e f o r e   t he   i n t r o d u c t i o n   of  the   p r i n t e d   t e x t i l e  

s h e e t   F,  e m a n a t i o n   of  m i c r o w a v e s   and  s u p p l y   of  s t e a m  

a r e   s t a r t e d   in  o r d e r   to  r e n d e r   the   c o n f i n e d   c h a m b e r   C 

r e p l e t e   w i t h   m i c r o w a v e s   and  s t e a m .   N e x t ,   the   t e x t i l e  

s h e e t   F  b r o u g h t   f rom  the   p r e c e d i n g   s c r e e n   p r i n t i n g  

s t a t i o n   by  the   c a r r i e r   b e l t   33  is  i n t r o d u c e d   i n t o   t h e  

c o n f i n e d   c h a m b e r   C  v ia   the   i n l e t   3  and  e n t r a i n e d   on  t h e  

c a r r i e r   b e l t   B  on  the   top  s u r f a c e   of  t he   h o r i z o n t a l  

b u l k h e a d   9  in  o r d e r   to  t r a v e l   t o w a r d s   the   o u t l e t   5  i n  

c o n t a c t   w i t h   s t e a m   u n d e r   e m a n a t i o n   of  m i c r o w a v e s .   T h e  

s i z e   a p p l i e d   to  the   s u r f a c e   of  t he   c a r r i e r   b e l t   B  by  

t he   s i z e   a p p l i c a t o r   31  e n a b l e s   t e n s i o n l e s s   but   snug  s u r -  

f a c e   c o n t a c t   of  the   t e x t i l e   s h e e t   F  w i t h   the   c a r r i e r  

b e l t   B.  The  t e x t i l e   s h e e t   F  is  k e p t   at   m o d e r a t e   t e m p e r a -  

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

c h a m b e r   C  due  to  c o n t a c t   w i t h   t he   c a r r i e r   b e l t   B  w h i c h  

is  s o a k e d   and  h e a t e d   d u r i n g   i t s   r u n n i n g  t h r o u g h   t h e  

l o w e r   room  of  t he   c o n f i n e d   c h a m b e r   C.  E m a n a t i o n   o f  

m i c r o w a v e s   f i l l s   the   c o n f i n e d   c h a m b e r   C  w i t h   hot   s t e a m  

of  100  to  200°C  t e m p e r a t u r e .  

In  t he   i l l u s t r a t e d   e m b o d i m e n t ,   the   t e x t i l e   s h e e t   F 

w i t h   t he   c a r r i e r   b e l t   B  a d v a n c e s   in  the   u p p e r   room  o f  

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

w h e r e a s   s t e a m   f l o w s   in  t he   u p p e r   room  from  the   o u t l e t  

to  i n l e t   s i d e .   Th i s   c o u n t e r - m a r c h   of  t he   t e x t i l e   s h e e t  

F  r a i s e s   t h e r m a l   e f f i c i e n c y  o f   t he   s t e a m   g r e a t l y .   T h e  

f l o w i n g   d i r e c t i o n   of  t he   s t e a m ,   h o w e v e r ,   may  be  t h e  

same  as  t he   a d v a n c i n g   d i r e c t i o n   of  t he   t e x t i l e   s h e e t   F 

in  the   u p p e r   room  of  the   c o n f i n e d   c h a m b e r   C.  

When  the   a p p a r a t u s   f o r   t h e  p r e s e n t   i n v e n t i o n   i s  

used   in  c o m b i n a t i o n   w i t h   a  r o l l   p r i n t e r ,   t he   p r i n t e d  

t e x t i l e   s h e e t   F  s h a l l   be  c o n t i n u a l l y   unwound  f rom  a  r o l l  

of  t he   p r i n t e d   c l o t h   in  t he   p r i n t i n g   s t a t i o n   and  l e d  



to  the   i n l e t   3  of  the   h o u s i n g   1  in  any  known  m a n n e r .  

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

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

c h a m b e r   C  s u b s t a n t i a l l y   w i t h o u t   any  t e n s i o n   w h i l e   b e i n g  

k e p t   i n  a   s t a t e   m o d e r a t e l y   s o a k e d   and  h e a t e d .   The  e m a -  

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

of  t he   t e x t i l e   s h e e t   in  o r d e r   to  e f f e c t i v e l y   g e n e r a t e  

h e a t   due  to  t h e i r   d i e l e c t r i c   l o s s .   S e l e c t i v e   a b s o r p t i o n  

of  t h e  m i c r o w a v e s   by  the   t e x t i l e   s h e e t   ends   in  e f f i c i e n t  

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

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

f i x a t i o n   and  d e v e l o p m e n t   of  c o l o u r s   p r i n t e d   on  the   t e x -  

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

r e m o v a l   of  t he   s e p a r a t e   d r y i n g   o p e r a t i o n .  

In  t he   f i r s t   e m b o d i m e n t ,   t he   t e x t i l e   s h e e t   F  w a s  

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

the   s t e a m   in  the   c o n f i n e d   c h a m b e r   C.  D e s p i t e   t he   e f f e c -  

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

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

d e v e l o p m e n t   on  the   t e x t i l e   s h e e t   o b t a i n e d .   Th i s   is  i n  

p a r t i c u l a r   s i g n i f i c a n t   when  the   p r e s e n t   i n v e n t i o n   i s  

a p p l i e d   to  a f t e r t r e a t m e n t   of  a  t e x t i l e   s h e e t   p r i n t e d   by  

s c r e e n   p r i n t i n g .  

In  t he   c a s e   of  s c r e e n   p r i n t i n g ,   a  number   of  p a t t e r n s  

of  d i f f e r e n t   c o l o u r s   a re   p r i n t e d   in  t he   form  of  p r i n t -  

ing  s i z e   on  a  t e x t i l e   s h e e t   s u b s e q u e n t l y   and  i n t e r -  

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

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

s i z e   p a t t e r n  a n d   a  l a t e   p r i n t e d   s i z e   p a t t e r n   due  t o  

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

in  s c r e e n   p r i n t i n g   c o n t r i b u t e s   to  big  d i f f e r e n c e   i n  

m o i s t u r e   c o n t e n t .   More  s p e c i f i c a l l y ,   the   m o i s t u r e   c o n -  

t e n t   of  a  s i z e   p a t t e r n   p r i n t e d   d u r i n g   the   e a r l i e r   s t a g e  
of  s c r e e n   p r i n t i n g   is  by  f a r   s m a l l e r ,   due  to  e v a p o r a -  

t i o n ,   t h a n   t h a t   of  a  s i z e   p a t t e r n   p r i n t e d   d u r i n g   t h e  



l a t e r   s t a g e   of  s c r e e n   p r i n t i n g .  

As  a  c o n s e q u e n c e ,   a  p r i n t e d   t e x t i l e   s h e e t   j u s t  

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

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

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

on  the   m o i s t u r e   c o n t e n t   of  t he   o b j e c t   e x p o s e d   to  t h e  

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

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

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

e m a n a t i o n   v a r i e s   f rom  p a t t e r n   to  p a t t e r n   on  the   t e x t i l e  

s h e e t .   Th i s   n a t u r a l l y   r e s u l t s   in  u n e v e n   c o l o u r   f i x a t i o n  

and  d e v e l o p m e n t   on  the   t e x t i l e   s h e e t .   In  o r d e r   to  o b v i a t e  

such  u n e v e n n e s s ,   m o i s t u r e   c o n t e n t   of  the   t e x t i l e   s h e e t  

s h o u l d   be  a d j u s t e d   so  as  to  be  u n i f o r m   o v e r   t he   e n t i r e  

a r e a   b e f o r e   e x p o s u r e   to  m i c r o w a v e s .  

The  s e c o n d   e m b o d i m e n t   of  the   a p p a r a t u s   in  a c c o r d a n c e  

w i t h   the   p r e s e n t   i n v e n t i o n   we l l   s u f f i c e s   t h i s   r e q u i r e m e n t  

and  is  shown  in  FIG.  2 .  

About   the   m i d d l e   of  the   l e n g t h   of  t he   c o n f i n e d  

c h a m b e r   C,  a  v e r t i c a l   b u l k h e a d   41  e x t e n d s   f rom  the   h o u s -  

ing  1  t o w a r d s   t he   top  s u r f a c e   of  t he   h o r i z o n t a l   b u l k -  

head  9  w h i l s t   a l l o w i n g   f r e e   p a s s a g e   of  t he   t e x t i l e   s h e e t  

F  w i t h   the   c a r r i e r   b e l t   B.  Th i s   v e r t i c a l   b u l k h e a d   41 

d i v i d e s   t he   u p p e r   room  of  t he   c o n f i n e d   c h a m b e r   C  f u r t h e r  

i n t o   u p s t r e a m   and  d o w n s t r e a m   rooms  a l o n g   the   t r a v e l l i n g  

p a t h   of  the   t e x t i l e   s h e e t   F.  The  u p s t r e a m   room  f o r m s   a 

s o r t   of  m o i s t u r e   a d j u s t i n g   r o o m .  

The  s t e a m   s u p p l y   and  e x h a u s t   c o n d u i t s   13  and  15  i n  

t h i s   e m b o d i m e n t   bo th   open  in  t he   u p s t r e a m   room  w h e r e a s  

the   e m a n a t o r   11  o p e n s   in  the   d o w n s t r e a m   room.   A  f u r t h e r  

s u p p l y   c o n d u i t   43  p r e f e r a b l y   o p e n s   in  t he   d o w n s t r e a m   r o o m  

and  is  s e l e c t i v e l y   c o u p l e d ,   v i a   a  s h i f t e r   v a l v e   49,  t o  

a  s u p p l y   s o u r c e   of  s t e a m   45  and  a  s u p p l y   s o u r c e   of  d r y  

a i r   47.  D e p e n d i n g   on  t he   m a t e r i a l   u sed   f o r   t he   t e x t i l e  

s h e e t   F,  e i t h e r   s t e a m   or  dry  a i r   is  s u p p l i e d   to  t h e  



d o w n s t r e a m   room  v ia   t he   s u p p l y   c o n d u i t   43  by  o p e r a t i n g  

the   s h i f t   v a l v e   4 9 .  

In  o p e r a t i o n ,   the   t e x t i l e   s h e e t   F  f rom  the   p r i n t -  

ing  s t a t i o n   is  f i r s t   b r o u g h t   i n t o   the  u p s t r e a m   m o i s t u r e  

a d j u s t i n g   room  r e p l e t e   w i t h   s t e a m   s u p p l i e d   v ia   the   c o n -  

d u i t   13  so  t h a t   m o i s t u r e   c o n t e n t s   of  d i f f e r e n t   p a t t e r n s  

on  the   t e x t i l e   s h e e t   F  s h o u l d   be  s u b s t a n t i a l l y   e q u a l i z e d  

and  the   t e x t i l e   s h e e t   F  s h o u l d   be  s o a k e d   s u f f i c i e n t l y .  

N e x t ,   t he   t e x t i l e   s h e e t   F  is  e x p o s e d   to  m i c r o w a v e s   i n  

t h e  d o w n s t r e a m   room  f o r   h e a t i n g .   H e a t i n g   by  m i c r o w a v e  

e m a n a t i o n   can  be  c a r r i e d   out   q u i t e   u n i f o r m l y   o v e r   t h e  

e n t i r e   a r e a   of  the   t e x t i l e   s h e e t   due  to  the   e q u a l i z e d  

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

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

In  t he   f i r s t   and  s e c o n d   e m b o d i m e n t s ,   t he   s t e a m   f o r  

c o n t a c t i n g   the   t e x t i l e   s h e e t   is  s u p p l i e d   i n t o   t he   c o n -  

f i n e d   c h a m b e r   C  by  means  of  t he   s t e a m   c i r c u l a t i o n   s y s t e m  

13  and  15.  The  t h i r d   e m b o d i m e n t   of  t h e  a p p a r a t u s   i n  

a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n   shown  in  FIG.  3 

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

T h a t   i s ,   g e n e r a t i o n   of  t he   s t e a m   is  c a u s e d   by  e m a n a t i o n  

of  t he   m i c r o w a v e s .   T h i s   s y s t e m   g r e a t l y   s i m p l i f i e s   t h e  

c o n s t r u c t i o n   of  the   a p p a r a t u s   by  o m i t t i n g   the   s t e a m  

s u p p l y   s y s t e m   used   f o r   t he   f o r e g o i n g   e m b o d i m e n t s .   I n  

a d d i t i o n ,   d i s s i p a t i o n   of  t he   s t e a m   g e n e r a t e d   is  w e l l  

p r e v e n t e d   in  o r d e r   to  a s s u r e   most   e f f i c i e n t   u t i l i z a t i o n  

of  t h e r m a l   e n e r g y .  
On  t he   i n l e t   s i d e   of  the   h o u s i n g   1,  a  r o l l   53  o f  

a  f l e x i b l e   s h e e t   S  is  p l a c e d   o v e r   t he   c a r r i e r   b e l t   33 

from  the   p r e c e d i n g   p r i n t i n g   s t a t i o n .   P r e f e r a b l y ,   t h i s  

f l e x i b l e   s h e e t   S  t a k e s   t he   form  of  an  e l o n g a t e d   p o l y -  

e t h y l e n e   f i l m   or  d e n s e l y   woven  c l o t h   which   a l l o w s   f r e e  

p a s s a g e   of  m i c r o w a v e s   but   not   s t e a m .   The  woven  c l o t h  

may  c o n t a i n   g l a s s   or  c e r a m i c   f i b e r s .   The  f l e x i b l e   s h e e t  

S  is  d e l i v e r e d   from  the   r o l l   53,  l ed   i n t o   t he   c o n f i n e d  



c h a m b e r   C  v ia   a  g u i d e   r o l l e r   51  a r r a n g e d   n e a r   the   i n l e t  

3,  and  s u p e r i m p o s e d   on  the   t e x t i l e   s h e e t   F  f o r   c o n c u r -  

r e n t   r u n n i n g .   S i n c e   the   c a r r i e r   b e l t   B  is  s o a k e d   b e f o r e  

c o n t a c t   w i t h   the   t e x t i l e   s h e e t   F,  t he   f l e x i b l e   s h e e t   S 

a b s o r b e s   m o i s t u r e   from  the  c a r r i e r   b e l t  B   t h r o u g h   t h e  

t e x t i l e   s h e e t   F  as  soon  as  the   t h r e e   l a y e r s   come  i n  

c o n t a c t   on  the   h o r i z o n t a l   b u l k h e a d   9.  As  the   wet  f l e x -  

i b l e   s h e e t   S  a d v a n c e s   t o w a r d s   the   e m a n a t o r   11  in  t h e  

c o n f i n e d   c h a m b e r   C,  e m a n a t i o n   of  t he   m i c r o w a v e s   c a u s e s  

e v a p o r a t i o n   of  t he   m o i s t u r e   in  the   f l e x i b l e   s h e e t , a n d  

the   s t e a m   so  g e n e r a t e d   is  a l l o w e d   to  p e r m e a t e   i n t o   t h e  

t e x t i l e   s h e e t   F.  S i n c e   the   s t e a m   so  g e n e r a t e d   is  n o t  

a l l o w e d   to  move  i n t o   the   s p a c e   o v e r   the   f l e x i b l e   s h e e t  

S,  d i s s i p a t i o n   of  t h e r m a l   e n e r g y   is  we l l   p r e v e n t e d ,  

and  the   t h e r m a l   e n e r g y   p r o v i d e d   by  m i c r o w a v e   e m a n a t i o n  

is  q u i t e   e f f i c i e n t l y   u t i l i z e d .   S i n c e   the  t e x t i l e   s h e e t  

F  is  p r e s s e d   to  a  c e r t a i n   e x t e n t   b e t w e e n   the   f l e x i b l e  

s h e e t   S  and  the   c a r r i e r   b e l t   B  d u r i n g   e x p o s u r e   to  m i c r o -  

w a v e s ,   t h i s   s y s t e m   is  we l l   s u i t e d   f o r   a f t e r t r e a t m e n t   o f  

t o w e l s ,   b l a n k e t s   a n d  c l o t h s   made  of  b u l k y   y a r n s   w h i c h  

have  f l u f f s   on  the   s u r f a c e .   P r e s e n c e   of  f l u f f s   is  l i a b l e  

to  c a u s e   u n e v e n   m i c r o w a v e   e m a n a t i o n   e f f e c t .  



1.  I m p r o v e d   m e t h o d   f o r   a f t e r t r e a t m e n t   of  a  p r i n t e d  

t e x t i l e  s h e e t   (F)  by  a p p l i c a t i o n   of  m i c r o w a v e s   c o m p r i s -  

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

(F)  i n t o   a  c o n f i n e d   c h a m b e r   ( C ) ,   a d v a n c i n g   s a i d   t e x t i l e  

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

same  on  a  c i r c u l a t i n g ,   f l e x i b l e   and  e n d l e s s   c a r r i e r  

b e l t   (B)  wh ich   is  k e p t   a t  a   m o i s t u r e   c o n t e n t   and  a 

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

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

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

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

and  c o n t i n u a l l y   d e l i v e r i n g   s a i d   t e x t i l e   s h e e t   o u t s i d e  

s a i d   c o n f i n e d   c h a m b e r .  

2.  I m p r o v e d   m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h  

e m a n a t i o n   of  m i c r o w a v e s   is  c a r r i e d   ou t   c o n c u r r e n t l y  

w i t h   c o n t a c t   of  s a i d   t e x t i l e   s h e e t   w i t h   s t e a m .  

3.  I m p r o v e d   m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h  

s a i d  t e x t i l e   s h e e t   is  s u b j e c t e d   to  e m a n a t i o n   of  m i c r o -  

waves   a f t e r   f u l l   c o n t a c t   w i t h   s t e a m .  

4.  I m p r o v e d   m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h  

g e n e r a t i o n   of  s t e a m   is  c a u s e d   by  e m a n a t i o n   of  m i c r o w a v e s .  

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

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

c o m p r i s i n g  a   h o u s i n g   (1)  i n c l u d i n g   a  c o n f i n e d   c h a m b e r  

(C)  w h i c h   has  an  i n l e t   (3)  and  an  o u t l e t   (5)  f o r   s a i d  

t e x t i l e   s h e e t   ( F ) ,   a  f l e x i b l e   and  e n d l e s s   c a r r i e r   b e l t  

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

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

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

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

(9)  f o r   s u p p o r t i n g   s a i d   c a r r i e r   b e l t   f o r   s a i d   c i r c u l a -  

t i o n ,   means  (21)   f o r   k e e p i n g   s a i d   c a r r i e r   b e l t   a t   a 
m o i s t u r e   c o n t e n t   and  a  t e m p e r a t u r e   s u i t e d   f o r   s a i d  

a f t e r t r e a t m e n t ,   means  ( 1 3 ,   15)  f o r   c a u s i n g   c o n t a c t   o f  



s a i d   t e x t i l e   s h e e t   w i t h   s t e a m  d u r i n g   s a i d   t r a v e l ,   a t  

l e a s t   one  m i c r o w a v e   e m a n a t o r   (11)   a t t a c h e d   to  s a i d   h o u s -  

ing  (1)  w h i l s t   o p e n i n g   in  s a i d   c o n f i n e d   c h a m b e r   ( C ) .  

6.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   5  i n  

which   s a i d   s t e a m   c o n t a c t   c a u s i n g   means  i n c l u d e s   s u p p l y  

(13)   and  e x h a u s t   c o n d u i t s   (15)   of  s t e a m ,   bo th   o p e n i n g  

in  s a i d   c o n f i n e d   c h a m b e r .  

7.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   6  i n  

wh ich   s a i d   s u p p l y   c o n d u i t   (13)   of  s t e a m   o p e n s   at   a  p o s i -  

t i o n   n e a r   s a i d   o u t l e t   (5)  f o r   s a i d   t e x t i l e   s h e e t   ( F ) ,  

and  s a i d   e x h a u s t   c o n d u i t   (15)   of  s t e a m   o p e n s   at   a  p o s i -  

t i o n   n e a r   s a i d   i n l e t   (3)  f o r   s a i d   t e x t i l e   s h e e t   so  t h a t  

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

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

s a i d   c o n f i n e d   c h a m b e r .  

8.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   6  or  7 

in  wh ich   o p e n i n g  o f   s a i d   s u p p l y   c o n d u i t   (13)   of  s t e a m  

is  e n c o m p a s s e d   by  a  p e r f o r a t e d   p l a t e   (19)   wh ich   a l l o w s  

f r e e   p a s s a g e   of  s t e a m   but   not   m i c r o w a v e s .  

9.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   5  i n  

w h i c h   s a i d   c o n f i n e d   c h a m b e r   (C)  is  d i v i d e d ,   by  a  b u l k -  

head  (41)   a t t a c h e d   to  s a i d   h o u s i n g ,   i n t o   u p s t r e a m   a n d  

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

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

t a c t   c a u s i n g   means  i n c l u d e s   s u p p l y   (13)   and  e x h a u s t  

c o n d u i t   (15)   of  s t e a m ,   b o t h   o p e n i n g   in  s a i d   u p s t r e a m  

room  of  s a i d   c o n f i n e d   c h a m b e r ,   and  s a i d   m i c r o w a v e   e m a -  

n a t o r   (11)   o p e n s   in  s a i d   d o w n s t r e a m   room  of  s a i d   c o n -  

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

10.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   9  i n  

wh ich   a  f u r t h e r   s u p p l y   c o n d u i t   (43)   opens   in  s a i d   d o w n -  

s t r e a m   room  of  s a i d   c o n f i n e d   c h a m b e r   and  s e l e c t i v e l y  

c o u p l e d ,   v ia   a  s h i f t   v a l v e ,   to  one  of  s e p a r a t e   s u p p l y  

s o u r c e s   of  s t e a m   (45)   and  dry  a i r   ( 4 7 ) .  

11.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   5  i n  



which   s a i d   s t e a m   c o n t a c t   c a u s i n g   means  i n c l u d e s   a  f l e x -  

i b l e   s h e e t   (S)  r u n n i n g   t o g e t h e r   and  in  c o n t a c t   w i t h  

s a i d   t e x t i l e   s h e e t   (F)  t h r o u g h   s a i d   c o n f i n e d   c h a m b e r  

(C)  wh ich   a l l o w s   f r e e   p a s s a g e   of  m i c r o w a v e s   but   n o t  

s t e a m ,   a n d  s a i d   m i c r o w a v e   e m a n a t o r   (11)   f a c e s   s a i d  

f l e x i b l e   s h e e t   (S)  on  the   o p p o s i t e   s i d e   of  s a i d   t e x t i l e  

s h e e t   ( F ) .  

12.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  6 ,  

9  or  11  in  wh ich   the   w a l l s   of  s a i d   h o u s i n g   (1)  have   a 

h o l l o w   d o u b l e   c o n s t r u c t i o n   at  l e a s t   in  t he   s e c t i o n s  

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

13.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   12 

in  wh ich   a  p l u r a l i t y   of  h e a t i n g   t u b e s   (7)  a re   a r r a n g e d  

in  the   i n n e r   s p a c e   of  s a i d   d o u b l e   c o n s t r u c t i o n .  

14.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  6 

or  11  in  wh ich   s a i d   c a r r i e r   b e l t   s u p p o r t i n g   m e a n s  

i n c l u d e s   a  s u b s t a n t i a l l y   h o r i z o n t a l   b u l k h e a d   (9)  w h i c h  

d i v i d e s   s a i d   c o n f i n e d   c h a m b e r   i n t o   u p p e r   and  l o w e r   r o o m s ,  
s a i d   u p p e r   room  b e i n g   f o r   p a s s a g e   of  s a i d   t e x t i l e   s h e e t .  

15.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   14  i n  

wh ich   s a i d   m o i s t u r e   c o n t e n t   and  t e m p e r a t u r e   k e e p i n g  

means  i n c l u d e s   a  wet  b a t h   (21)   and  a  h e a t e r   (23)   a r -  

r a n g e d   in  s a i d   l o w e r   room  of  s a i d   c o n f i n e d   c h a m b e r .  

16.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   14  i n  

w h i c h   an  a p p l i c a t o r   of  s i z e   (31)   is  a r r a n g e d   in  s a i d  

l o w e r   room  of  s a i d   c o n f i n e d   c h a m b e r   in  o r d e r   to  a p p l y  

s i z e   to  s a i d   c a r r i e r   b e l t   b e f o r e   c o n t a c t   w i t h   s a i d   t e x -  

t i l e   s h e e t .  

17.  I m p r o v e d   a p p a r a t u s   as  c l a i m e d   in  c l a i m   14 

in  wh ich   s a i d   b u l k h e a d   (9)  has  a  d o u b l e   c o n s t r u c t i o n  

made  up  of  a  l o w e r   r i g i d   b a s e   (9a )   and  an  u p p e r   s h e l t e r  

p l a t e   (9b)   wh ich   b l o c k s   f r e e   p a s s a g e   of  m i c r o w a v e s .  



1.  Method  f o r   a f t e r t r e a t m e n t   of  a  p r i n t e d   t e x t i l e  

s h e e t   in  wh ich   the   t e x t i l e   s h e e t   (F)  is  made  to  t r a v e l  

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

e n t r a i n e d   on  a  c i r c u l a t i n g   and  f l e x i b l e   e n d l e s s   c a r r i e r  

b e l t   ( B ) ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   c a r r i e r  

b e l t   (B)  is  k e p t   a t   a  m o i s t u r e   c o n t e n t   and  a  t e m p e r a t u r e  
s u i t e d   f o r   d e v e l o p m e n t   and  f i x a t i o n   of  dyes   on  the   t e x -  

t i l e   s h e e t   ( F ) ,   t h a t   the   t e x t i l e   s h e e t   is  k e p t   in  a  f l a t  

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

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

a  r a n g e   f rom  300  to  30  000  MHz  w i t h i n   the   c o n f i n e d   c h a m -  

b e r .  

2.  Method  as  c l a i m e d   in  c l a i m   1  in  wh ich   e m a n a t i o n  

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

of  s a i d   t e x t i l e   s h e e t   w i t h   s t e a m .  

3.  Method  as  c l a i m e d   in  c l a i m   1  in  which   s a i d  

t e x t i l e   s h e e t   is  s u b j e c t e d   to  e m a n a t i o n   of  m i c r o w a v e s  

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

4.  Method  as  c l a i m e d   in  c l a i m   1  in  which   g e n e r a -  
t i o n   of  s t e a m   is  c a u s e d   by  e m a n a t i o n   of  m i c r o w a v e s .  

5.  A p p a r a t u s   f o r   a f t e r t r e a t m e n t   of  a  p r i n t e d   t e x -  

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

c h a m b e r   (C)  and  a  c i r c u l a t i n g   and  f l e x i b l e   e n d l e s s   c a r -  
r i e r   b e l t   (B)  s u i t e d   f o r   t r a n s p o r t i n g   the   t e x t i l e   s h e e t  

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

r  a  c  t   e  r  i  z  e  d   by  means  f o r   k e e p i n g   the   c a r r i e r  

b e l t   (B)  at   a  m o i s t u r e   c o n t e n t   and  a  t e m p e r a t u r e   s u i t e d  

f o r   d e v e l o p m e n t   and  f i x a t i o n   of  dyes   on  the   t e x t i l e  

s h e e t   ( F ) ,   means  f o r   e x p o s i n g   the   t e x t i l e   s h e e t   to  s t e a m  

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

one  m i c r o w a v e   e m a n a t i o n   (11)   a r r a n g e d   in  the   c o n f i n e d  

c h a m b e r   wh ich   g e n e r a t e s   m i c r o w a v e s   h a v i n g   f r e q u e n c i e s   i n  

a  r a n g e   f rom  300  to  30  000  MHz. 



6.  A p p a r a t u s   as  c l a i m e d  i n   c l a i m   5  in  wh ich   s a i d  

s t e a m   c o n t a c t   c a u s i n g   means   i n c l u d e s   s u p p l y  ( 1 3 )   and  e x -  

h a u s t   c o n d u i t s   (15)   of  s t e a m ,   b o t h . o p e n i n g  i n   s a i d   c o n -  

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

7.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   6  in  wh ich   s a i d  

s u p p l y   c o n d u i t   (13)   of  s t e a m   o p e n s   a t   a  p o s i t i o n   n e a r  

s a i d   o u t l e t   (5)  f o r   s a i d   t e x t i l e   s h e e t   ( F ) ,   and  s a i d   e x -  

h a u s t   c o n d u i t   (15)   of  s t e a m   o p e n s   at   a  p o s i t i o n   n e a r   s a i d  

i n l e t   (3)  f o r   s a i d   t e x t i l e   s h e e t   so  t h a t   s t e a m   f l o w s   i n  

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

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

c h a m b e r .  

8.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   6  or  7  in  w h i c h  

o p e n i n g   of  s a i d   s u p p l y   c o n d u i t   ( 1 3 )  o f   s t e a m   is  e n c o m p a s -  
sed  by  a  p e r f o r a t e d   p l a t e   (19)   wh ich   a l l o w s   f r e e   p a s s a g e  
of  s t e a m   but   no t   m i c r o w a v e s .  

9.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5  in  wh ich   s a i d  

c o n f i n e d   c h a m b e r   (C)  is  d i v i d e d ,   by  a  b u l k h e a d   ( 4 1 )  

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

rooms  a r r a n g e d   in  s u c c e s s i o n   a l o n g   t he   t r a v e l l i n g   p a t h  

of  s a i d   t e x t i l e   s h e e t ,   s a i d   s t e a m   c o n t a c t   c a u s i n g   m e a n s  

i n c l u d e s   s u p p l y   (13)   and  e x h a u s t   c o n d u i t   (15)   of  s t e a m ,  

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

c h a m b e r ,   and  s a i d   m i c r o w a v e   e m a n a t o r   (11)   o p e n s   in  s a i d  

d o w n s t r e a m   room  of  s a i d   c o n f i n e d   c h a m b e r .  

10.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   9  in  wh ich   a 

f u r t h e r   s u p p l y   c o n d u i t   (43)   o p e n s   in  s a i d   d o w n s t r e a m  

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

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

s t e a m   (45)   and  dry  a i r   ( 4 7 ) .  

11.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5  in  wh ich   s a i d  

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

(S)  r u n n i n g   t o g e t h e r   and  in  c o n t a c t   w i t h   s a i d   t e x t i l e  

s h e e t   (F)  t h r o u g h   s a i d   c o n f i n e d   c h a m b e r   (C)  wh ich   a l l o w s  

f r e e   p a s s a g e   of  m i c r o w a v e s   but   not   s t e a m ,   and  s a i d  



m i c r o w a v e   e m a n a t o r   (11)   f a c e s   s a i d   f l e x i b l e   s h e e t   (S)  on 

the   o p p o s i t e   s i d e   of  s a i d   t e x t i l e   s h e e t   ( F ) .  

12.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  6,  9  or  11 

in  wh ich   the   w a l l s   of  s a i d   h o u s i n g   (1)  have  a  h o l l o w  

d o u b l e   c o n s t r u c t i o n   at  l e a s t   in  the   s e c t i o n s   s u r r o u n d i n g  

s a i d   c o n f i n e d   c h a m b e r .  

13.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   12  in  which   a 

p l u r a l i t y   of  h e a t i n g   t u b e s   (7)  a re   a r r a n g e d   in  the   i n n e r  

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

14.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  6  or  11  i n  

wh ich   s a i d   c a r r i e r   b e l t   s u p p o r t i n g   means  i n c l u d e s   a  s u b -  

s t a n t i a l l y   h o r i z o n t a l   b u l k h e a d   (9)  wh ich   d i v i d e s   s a i d  

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

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

15.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   14  in  wh ich   s a i d  

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

a  wet  b a t h   ( 2 1 )  a n d   a  h e a t e r   (23)   a r r a n g e d   in  s a i d   l o w e r  

room  of  s a i d   c o n f i n e d   c h a m b e r .  

16.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   14  in  wh ich   a n  

a p p l i c a t o r   of  s i z e   (31)   is  a r r a n g e d   in  s a i d   l o w e r   r o o m  

of  s a i d   c o n f i n e d   c h a m b e r   in  o r d e r   to  a p p l y   s i z e   to  s a i d  

c a r r i e r   b e l t   b e f o r e   c o n t a c t   w i t h   s a i d   t e x t i l e   s h e e t .  

17.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   14  in  wh ich   s a i d  

b u l k h e a d   (9)  has  a  d o u b l e   c o n s t r u c t i o n   made  up  of  a  l o w e r  

r i g i d   ba se   (9a )   and  an  u p p e r   s h e l t e r   p l a t e   (9b)   w h i c h  

b l o c k s   f r e e   p a s s a g e   of  m i c r o w a v e s .  
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