
@  Publication  number:  0   0 6 5   0 5 7  
A 1  

®  EUROPEAN  PATENT  APPLICATION 

®  Application  number:  81850085.2  ©  Int.  CI.3:  D  06  B  1 9 / 0 0  

@  Date  of  filing:  18.05.81 

©  Date  of  publication  of  application:  24.11.82  @  Applicant:  THE  ICHIKIN,  LTD.,  673-1,  Nomura-cho, 
Bulletin  82/47  Kusatsu-shi  Shiga-ken  (JP) 

(72)  Inventor:  Kawaguchi,  Bunshiro,  21  ,  Kuroiwa  Misasagi, 
Yamashina  Higashiyama-ku  Kyoto-fu  (JP) 

@  Representative:  Strom,  Tore  et  al,  c/o  Strom  & 
@  Designated  Contracting  States:  CH  DE  FR  GB  IT  LI  NL  Gulliksson  AB  Rundelsgatan  14,  S-211  36  Malmo  (SE) 

@  Improved  method  and  apparatus  for  continual  treatment  of  textile  sheet  material  by  application  of  microwaves. 

Through  a  confined  chamber  (C)  replete  with  saturated 
or  overheated  steam,  a  textile  sheet  material  (F)  such  as  a 
woven  cloth  is  continually  processed,  under  concurrent 
emanation  of  microwaves,  along  a  continuous  course  made 
up  of  a  plurality  of  substantially  concentrically  arranged, 
substantially  circular  sections  of  different  diameters,  for 
uniform  treatment  over  entire  length  and  thickness.  The 
treatment  can  be  used  as  a  part  of  a  continuous  textile 
process. 



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   c o n t i n u a l   t r e a t m e n t   of  t e x t i l e  

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

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

a  t e x t i l e   s h e e t   m a t e r i a l   such  as  a  woven  c l o t h   w i t h i n  

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

t h i c k n e s s .  

F i x a t i o n   and  d e v e l o p m e n t . o f   dyes   on  a  t e x t i l e  

s h e e t   m a t e r i a l   such   as  a  woven  c l o t h   has  s i n c e   a  l o n g  

t ime   been  c a r r i e d   ou t   by  p l a c i n g   the   t e x t i l e   s h e e t  

m a t e r i a l   in  an  a t m o s p h e r e   i m p r e g n a t e d   w i t h   s t e a m .  

As  a  s u b s t i t u t e   f o r   such   a  s t e a m   p r o c e s s ,   i t   h a s  

a l r e a d y   been  p r o p o s e d   to  s u b j e c t   a  wet  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   of  m i c r o w a v e s .   H e r e ,   t he   t e r m  

" 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  t o   3 0 , 0 0 0   MHz. 

Use  of  m i c r o w a v e s   has  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  t h e y   a r e   u s e d  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   m a t e r i a l .   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   m a t e r i a l   v e r y   q u i c k l y .   S e c -  

o n d l y ,   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  d e p e n d e n t   u p o n  

d i e l e c t r i c   l o s s ,   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   i n  

and  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   a n d ,   t h e r e b y  

h e a t i n g   o n l y   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  

w i l l   be  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  the   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 .  

T h i r d l y ,   the   o b j e c t   e x p o s e d   to  m i c r o w a v e s   g e n e r a t e s  

h e a t   by  i t s e l f   wh ich   n a t u r a l l y   r a i s e s   t he   t e m p e r a t u r e  

of  t he   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  t he   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   can  be  g r e a t l y   r e d u c e d .   F o u r t h l y ,  

s i n c e   m i c r o w a v e s   c a u s e   an  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   a t   d i f f e r e n t   s e c t i o n s   of  t he   o b j e c t   e x p o s e d  

t h e r e t o ,   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   t h e  

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   t o  

i d e a l   and  u n i f o r m   h e a t i n g   of  the   o b j e c t .   F i n a l l y ,   a d -  

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

d i t i o n   in  a c c o r d a n c e   w i t h   demands   in  a c t u a l   t r e a t m e n t  

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

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

is   s a i d   to  c a u s e   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  t he   f i b e r s   c o m p o s i n g   the   m a t e r i a l   and  of  the   w a t e r  

a n d / o r   a g e n t s   c o n t a i n e d   in  the   m a t e r i a l .   Th i s   is  b e -  

l i e v e d   to  r e s u l t   in  t he   s w i f t   and  u n i f o r m   h e a t i n g   o f  

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

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   in  o r d e r   t o  

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

s h e e t   m a t e r i a l ,   bu t   a l m o s t   a l l   of  them  a re   b a r e l y  

f e a s i b l e   in  i n d u s t r i a l   s c a l e .  

One  r e a s o n   f o r   such  d i f f i c u l t y   is  t he   m a n n e r   o f  

m i c r o w a v e   e m a n a t i o n .   V a r i o u s   e m a n a t o r s   a r e   in  g e n e r a l  

used   to  t h i s   end ,   and  t h e y   a re   r o u g h l y   c l a s s i f i e d   i n t o  

t h r e e   m a j o r   t y p e s ,   i . e .   an  e m a n a t o r   w i t h   a  d e n s e l y  

h a i r p i n   c u r v e d   wave  g u i d e ,   and  an  o p e n - t y p e   e m a n a t o r .  

In  c a s e   the   e m a n a t o r   is  e q u i p p e d   w i t h   a  w a v e  

g u i d e ,   the   wave  l e n g t h   of  t he   e m a n a t e d   m i c r o w a v e   w i e l d s  

a  g r e a t   i n f l u e n c e   upon  the   h e a t i n g   e f f e c t   and ,   c o n s e -  

q u e n t l y ,   the   t e x t i l e   s h e e t   m a t e r i a l   is  l i a b l e   to  u n d e r -  

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

wave  l e n g t h .   S t a b l e   c o n t r o l   of  t he   wave  l e n g t h   is  h i g h -  

ly  d i f f i c u l t   in  p r a c t i c e .   As  a  r e s u l t ,   the   e m a n a t o r s  

of  t h i s   t y p e   a re   q u i t e   u n s u i t e d   f o r   t r e a t m e n t   of  w e t  



t e x t i l e   s h e e t   m a t e r i a l s   wh ich   u s u a l l y  r e q u i r e   h i g h  

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

c a u s e d   by  f l u c t u a t i n g   h e a t i n g   e f f e c t .  

In  the   c a s e   of  the   o p e n - t y p e   e m a n a t o r   h a v i n g   a 

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

r e q u i r e d   to  e m p l o y   any  s p e c i a l   e x p e d i e n t s   to  e q u a l i z e  

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

p l a c e d   in  t he   e m a n a t i o n   c h a m b e r .   O t h e r w i s e ,   the   e m a n a -  

t o r s   of  t h i s   t y p e   do  not   o p e r a t e   s a t i s f a c t o r i l y   i n  

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

l a b o r a t o r y   t e s t s .  

A n o t h e r   f a c t   c a u s i n g   the   d i f f i c u l t y   in  p r a c t i c a l  

use  of  m i c r o w a v e s   is  the   r i s k   of  f u s i n g   the   f i b e r s  

c o m 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 .   Such  f u s i o n   is  c a u s e d  

by  m i c r o w a v e s   t h e m s e l v e s .   T h i s   c a u s e s   s e r i o u s   p r o b l e m s  

in  p a r t i c u l a r   when  the   t e x t i l e   s h e e t   m a t e r i a l   is  c o m -  

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

f i b e r s .   Such  f u s i o n   of  f i b e r s   is  c a u s e d   by  p r e s e n c e   o f  

w a t e r   and  h igh   b o i l i n g   p o i n t   a g e n t s   in  the   t e x t i l e  

s h e e t   m a t e r i a l   a f t e r   f i n i s h i n g   and  s o u r i n g .   For  e x a m p l e ,  

when  a  t e x t i l e   s h e e t   m a t e r i a l   is  made  of  a c r y l i c   f i b e r s ,  

s w e l l i n g   of  the   f i b e r s   s t a r t s   at   a  t e m p e r a t u r e   v e r y  
c l o s e   to  100°C  a n d ,   r e g a r d l e s s   of  the   d i e l e c t r i c   c o n -  

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

t i o n   in  t he   c o n s t r u c t i o n   of  the   f i b e r s .   T h i s   d i p o l e   r o t a -  

t i o n   r e s u l t s   in  a b r u p t   e v a c u a t i o n   of  w a t e r   and  p u t s ' t h e  

f i b e r s   in  a r i d   s t a t e .   C o n s e q u e n t l y ,   the   t e m p e r a t u r e   o f  

the   f i b e r s   r i s e s   q u i c k l y   and  such   e s c a l a t e d   t e m p e r a t u r e  

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

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

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

d i f f i c u l t   is  the   c o n t r o l   of  t he   a b o v e - d e s c r i b e d   e v a c u a -  

t i o n   of  w a t e r   c o n t a i n e d   in  the   f i b e r s .   To  t h i s   end ,   i t  

has  been  p r o p o s e d   to  c lamp  a  t e x t i l e   s h e e t   m a t e r i a l  

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



t e x t i l e   s h e e t   m a t e r i a l   on  a  r u n n i n g   wet  s h e e t   d u r i n g  

t r a n s p o r t a t i o n   t h r o u g h   the   m i c r o w a v e   e m a n a t i o n   z o n e .  

In  e i t h e r   c a s e s ,   t h e r e   is  a  c o n s i d e r a b l e   r i s k   t h a t   a n y  
c o n t a m i n a t i o n   on  the   b e l t s   or  t he   s h e e t s   may  be  t r a n s -  

f e r r e d   to  t he   t e x t i l e   s h e e t   m a t e r i a l   d u r i n g   the   t r e a t -  

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

the   c o m m e r c i a l   v a l u e   of  t he   end  p r o d u c t .  

In  o r d e r   to  r emove   such   d i s a d v a n t a g e s   i n h e r e n t   t o  

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

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

form  of  a  r o l l   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   t he   r o l l   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   we l l   r e m o v e s   mos t   d i s a d v a n -  

t a g e s   of  t he   c o n v e n t i o n a l   t e x t i l e   t r e a t m e n t   w i t h   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   m a t e r i a l   i n  

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 w a v e s   in  a 

r o l l   f o r m ,   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 -  

ment   e f f e c t   b e t w e e n   the   s e c t i o n   of  t he   t e x t i l e   s h e e t  

m a t e r i a l   c l o s e   to  the   c o r e   of  the   r o l l   and  the   s e c t i o n  

c l o s e   to  the   p e r i p h e r y   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   a  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   t h e  

e n t i r e   l e n g t h   and  t e x t i l e   s h e e t   m a t e r i a l .  

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 -  

mic  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 he   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   m a t e r i a l   a r e  

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  the   t e x t i l e   s h e e t   m a t e r i a l   i s  

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   a n d  

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   we l l   s o l v e s   t he   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   m a t e r i a l   h a s  



to  be  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 he   s o - c a l l e d   b a t c h   s y s t e m   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 t e m   is  q u i t e   u n s u i t e d   to  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  w h i c h   a  t e x t i l e   s h e e t   m a t e r i a l   h a s  

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

SUMMARY  OF  THE  INVENTION 

I t   is  t he   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  

a  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   of  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  t e x t i l e   s h e e t   m a t e r i a l  

w i t h   h i g h l y   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   and  t h i c k n e s s   of  t he   m a t e r i a l .  

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

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

v a n c 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   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  m i c r o w a v e s   a l o n g   a  c o n t i n u o u s  

c o u r s e   made  up  of  a  p l u r a l i t y   of  s u b s t a n t i a l l y   c o n c e n -  

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

d i f f e r e n t   d i a m e t e r 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 ,   the   a b o v e - d e s c r i b e d   c o n t i n u o u s   c o u r s e   is  d e f i n e d  

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

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

a b l y   w i t h i n   the   c o n f i n e d   c h a m b e r   a l o n g   the   p e r i p h e r y  
of  an  i m a g i n a r y   c i r c l e   and  a d a p t e d   f o r   w i n d i n g   t h e r e -  

a b o u t   the   t e x t i l e   s h e e t   m a t e r i a l   in  t he   form  of  a 

c y l i n d r i c a l   r o l l .  

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  t he   p r e s e n t  

i n v e n t i o n ,   t he   a b o v e - d e s c r i b e d   c o n t i n u o u s   c o u r s e   is  d e -  

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

r o l l e r s   wh ich   a re   a r r a n g e d   a x i a l l y   r o t a t a b l y   w i t h i n   t h e  

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

c i r c l e s ,   each   c i r c l e   c o n t a i n i n g   a  t r a i n  o f   t he   g u i d e  



r o l l e r s   at   g i v e n   i n t e r v a l s ,   so  t h a t   t he   t e x t i l e   s h e e t  

m a t e r i a l   t a k e s   t he   form  of  a  p l u r a l i t y   of  s u b s t a n t i a l l y  

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

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

c o u r s e .  

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  t he   p r e s e n t  

i n v e n t i o n ,   the   a b o v e - d e s c r i b e d   c o n t i n u o u s   c o u r s e   i s  

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

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

m a t e r i a l   t h e r e b e t w e e n ,   so  t h a t   t he   t e x t i l e   s h e e t   m a -  

t e r i a l   t a k e s   the   form  of  h e l i c a l l y   a r r a n g e d ,   m u t u a l l y  

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

c o u r s e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Of  the   d r a w i n g s :  

FIG.  1A,  1B  and  1C  a r e   t r a n s v e r s e ,   h o r i z o n t a l   a n d  

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

ment   of  an  a p p a r a t u s   a c c o r d i n g   to  t he   i n v e n t i o n ,  

FIG.  2  is  a  t r a n s v e r s e   s e c t i o n a l   v iew  t h r o u g h   a 

s e c o n d   e m b o d i m e n t   of  an  a p p a r a t u s   a c c o r d i n g   t o  

t he   i n v e n t i o n ,  

FIG.  3  is  a  t r a n s v e r s e   s e c t i o n a l   v iew  t h r o u g h   a 

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

i n v e n t i o n ,  

FIG.  4  is  a  p a r t i a l   h o r i z o n t a l   s e c t i o n a l   v i e w  

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

e m b o d i m e n t   a c c o r d i n g  t o   FIG.  3,  a n d  

FIG.  5  is  a  s e c t i o n a l   view  t h r o u g h   a  s h e l t e r   a s -  

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

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

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

t he  s ame   in  c o n s t r u c t i o n   and  o p e r a t i o n   bu t   used   f o r   d i f -  



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

s y m b o l s .  

The  f i r s t   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   is  shown  in  FIGS.  1A  t h r o u g h  

1C,  in  wh ich   a  t e x t i l e   s h e e t   m a t e r i a l   F  to  be  t r e a t e d  

is  a d v a n c e d   a l o n g   the   a b o v e - d e s c r i b e d   c i n t i n u o u s   c o u r s e  

in  the   form  of  a  c y l i n d r i c a l   r o l l   R  and  d e l i v e r e d   o u t -  

s i d e   the   s y s t e m   f rom  t he   i n n e r m o s t   l a y e r   of  t he   c y l i n -  

d r i c a l   r o l l   R. 

More  s p e c i f i c a l l y ,   t he   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 l y   r e c t a n g u l a r   s p a c e   and  h a v i n g  

an  i n l e t   2  ( s e e   FIG.  1A)  and  an  o u t l e t   3  ( s e e   FIG.  1C) 

f o r   the   t e x t i l e   s h e e t   m a t e r i a l   F.  A  s u p p l y   t u b e   4  o f  

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   i s  m o u n t e d   t o  t h e   h o u s i n g  

1  w h i l s t   o p e n i n g   in  t he   a b o v e - d e s c r i b e d   s p a c e .   P r e f e r -  

a b l y ,   a  fan   6  is  m o u n t e d   to  t he   h o u s i n g   1  w i t h i n   t h e  

s p a c e   in  o r d e r   to  s t i r   t he   a t m o s p h e r e   w i t h i n   the   s p a c e .  
A  c o n f i n e d   c h a m b e r   C  is  f o r m e d   w i t h i n   the   a b o v e -  

- d e s c r i b e d   s p a c e   by  means  of  p e r f o r a t e d   s h e l t e r   w a l l s   7 

s e c u r e d   to  t he   h o u s i n g   1.  At  l e a s t   one  m i c r o w a v e   e m a n a -  

t o r   8  is  m o u n t 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  t h e  

c o n f i n e d   c h a m b e r   C.  In  t he   c a s e   of  the   i l l u s t r a t e d   c o n -  

s t r u c t i o n ,   the   m i c r o w a v e   e m a n a t o r   8  is  i n t e r n a l l y . . . -  

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

A l t e r n a t i v e l y ,   t he   m i c r o w a v e   e m a n a t o r   8  may  be  c o n n e c t e d  

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

c o n n e c t i o n .  

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

9  a r e   a r r a n g e d   w i t h i n   t he   c o n f i n e d   c h a m b e r   C  f o r   f r e e  

a x i a l   r o t a t i o n   by  means  of  b e a r i n g   11  m o u n t e d   to  t h e  

w a l l s   of  the   h o u s i n g   1.  The  g u i d e   r o l l e r s   9  a re   a l l o t t e d ,  

p r e f e r a b l y   a t   e q u a l   i n t e r v a l s ,   to  d i f f e r e n t   p o s i t i o n s  

on  t he   p e r i p h e r y   of  an  i m a g i n a r y   c i r c l e .  A l t h o u g h   o n l y  
t w e l v e   s e t s   of  g u i d e   r o l l e r s   9  a r e   shown  in  t he   d r a w i n g s  

f o r   c l e a r   i l l u s t r a t i o n ,   a  l o t   more  g u i d e   r o l l e r s   9  may 



be  p r e f e r a b l y   a r r a n g e d   in  p r a c t i c e .  

W i t h i n   t he   a b o v e - d e s c r i b e d   i m a g i n a r y   c i r c l e ,   a 

d e l i v e r y   r o l l e r   12  is  a r r a n g e d   f o r   f r e e   a x i a l   r o t a t i o n  

in  b e a r i n g s   13  s e c u r e d   to  t he   w a l l s   of  t he   h o u s i n g   1 .  

As  b e s t   s een   in  FIG.  1B,  t he   a x i a l   d i r e c t i o n   of  t h i s  

d e l i v e r y   r o l l e r   12  c r o s s e s   t he   a x i a l   d i r e c t i o n   of  t h e  

g u i d e   r o l l e r s   9  so  t h a t   t he   t e x t i l e   s h e e t   m a t e r i a l   F 

can  be  d e l i v e r e d   in  the   a x i a l   d i r e c t i o n   of  t he   a b o v e -  

- d e s c r i b e d   i m a g i n a r y   c i r c l e .   F u r t h e r   g u i d e   r o l l e r s   14 

and  16  a r e   p r o v i d e d ,   o n e  o f   them  w i t h i n   the   h o u s i n g   1 

and  t he   o t h e r   one  o u t s i d e   t he   h o u s i n g   1,  in  o r d e r   t o  

d e l i v e r   t he   t e x t i l e   s h e e t   m a t e r i a l   F  o u t s i d e   the   h o u s -  

ing  1 .  

In  o r d e r   to  b l o c k   u n d e s i r a b l e   l e a k a g e   of  s t e a m   a n d  

m i c r o w a v e s ,   s h e l t e r   a s s e m b l i e s   20  a re   a r r a n g e d   at   or  i n  

the   c l o s e   p r o x i m i t y   of  t h e  i n l e t   2  and  the   o u t l e t   3 .  

One  e x a m p l e   of  the   s h e l t e r   a s s e m b l y   20  to  be  u s e d  

f o r   t he   i n l e t   2  is  shown  in  d e t a i l   in  FIG.  5,  in  w h i c h  

t he   s h e l t e r   a s s e m b l y   20  i n c l u d e s   a  t h i c k   h o u s i n g   201 

s e c u r e d   to  the   w a l l s   of  t he   h o u s i n g   1,  a  s t e a m   v e n t i l a -  

t i o n   d u c t   202  o p e n i n g   in  t he   s p a c e   d e f i n e d   by  the   h o u s -  

ing  201 ,   and  a  p e r f o r a t e d   c o v e r   203  c l o s i n g   t he   open  e n d  

of  t he   d u c t   202  in  o r d e r   to  b l o c k   u n d e s i r a b l e   l e a k a g e  

of  e l e c t r i c   waves   t h r o u g h   the   d u c t   202..  The  top   of  t h e  

s p a c e   is  c o v e r e d   by  an  a d j u s t a b l e   s l i t   p l a t e   204  p r o -  

v i d i n g   a  n e c e s s a r y   bu t   m i n i m a l   p a s s a g e   f o r   t he   t e x t i l e  

s h e e t   m a t e r i a l   F  to  be  t r e a t e d .   Tha t   i s ,   by  a d j u s t i n g  

the   s l i t   p l a t e   204 ,   t he   s i z e   of  t he   p a s s a g e   can  b e  

c h a n g e d   on  c a s e - b y - c a s e   b a s i s .   A  b l o c k   f i l t e r   206  i s  

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

p l a t e   204.   Th i s   b l o c k   f i l t e r   206  i n c l u d e s   a  number   o f  

e l e c t r i c   wave  d a m p i n g   e l e m e n t s   206a  a l i g n e d   in  the   v e r -  

t i c a l   d i r e c t i o n   and  f a c i n g   the   t r a v e l l i n g   p a t h   of  t h e  

t e x t i l e   s h e e t   m a t e r i a l .   The  b l o c k   f i l t e r   206  f u r t h e r  

i n c l u d e s   an  e l e c t r i c   wave  a b s o r b e r   206b  v e r t i c a l l y   e x -  



t e n d i n g   on  the   o p p o s i t e   s i d e   of  the   a b o v e - d e s c r i b e d  

t r a v e l l i n g   p a t h .  

The  s i g n i f i c a n t l y   s m a l l   s i z e   of  t he   p a s s a g e   p r o -  
v i d e d   by  t he   s l i t   p l a t e   204  we l l   b l o c k s   l e a k a g e   of  t h e  

s t e a m   and  the   m i c r o w a v e s   ou t   of  t he   s p a c e   d e f i n e d   by  

t he   h o u s i n g   1  w h i l s t   a l l o w i n g   f r e e   p a s s i n g  o f   t he   t e x -  

t i l e   s h e e t   m a t e r i a l   F.  Even  when  any  a m o u n t   of  t h e  

m i c r o w a v e s   l e a k   t h r o u g h   t he   s l i t   p a s s a g e ,   t h e y   a r e  

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

b l o c k   f i l t e r   206  a r r a n g e d   be low  the   s l i t   p a s s a g e .   P r e -  

f e r a b l y ,   a  w a t e r   r e s e r v o i r   207  may  be  a r r a n g e d   in  t h e  

s p a c e   be low  the   b o t t o m   of  t he   b l o c k   f i l t e r   206  in  o r d e r  

to  a b s o r b   m i c r o w a v e s   wh ich   have   s u r v i v e d   even  a f t e r   t h e  

t r a v e l   t h r o u g h   the   b l o c k   f i l t e r   2 0 6 .  

In  o p e r a t i o n ,   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   i s  

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

1  v ia   t he   s u p p l y   t u b e   4  and  f l o w s   i n t o   t he   c o n f i n e d  

c h a m b e r   C  t h r o u g h   p e r f o r a t i o n s   of  the   s h e l t e r   w a l l s   7 .  

C o n c u r r e n t l y ,   t he   m i c r o w a v e   e m a n a t o r   8  is  a c t i v a t e d .  

T h u s ,   the   c o n f i n e d   c h a m b e r   C  is  r e n d e r e d   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  m i c r o w a v e s .  

T e x t i l e   s h e e t   m a t e r i a l   F  is  t h e n   i n t r o d u c e d   i n t o  

the   c o n f i n e d   c h a m b e r   C  v i a   t he   i n l e t   2  and  the   s h e l t e r  

a s s e m b l y   20,  and  wound  a b o u t   t he   g u i d e   r o l l e r s   9  i n  

o r d e r   to  form  a  c y l i n d r i c a l   r o l l   R.  When  a  c y l i n d r i c a l  

r o l l   R  of  a  p r e s c r i b e d   s i z e   has  been  f o r m e d   on  t h e  

g u i d e   r o l l e r s   9,  t he   l e a d i n g   end  of  t he   t e x t i l e   s h e e t  

m a t e r i a l   F  is  t a k e n   ou t   f rom  the   i n n e r m o s t   l a y e r   o f  

the   c y l i n d r i c a l   r o l l   R,  and  d e l i v e r e d   o u t s i d e   the   c o n -  

f i n e d   c h a m b e r   C  and  f u r t h e r   t he   s p a c e   d e f i n e d   by  t h e  

h o u s i n g   1  v ia   t he   d e l i v e r y   r o l l e r   9,  t he   g u i d e   r o l l e r  

14,  t he   s h e l t e r   a s s e m b l y   20,  the   o u t l e t   3  and  the   g u i d e  

r o l l e r   16.  T h e r e a f t e r ,   the   t e x t i l e   s h e e t   m a t e r i a l   F 

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

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



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

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

f o r   t r e a t m e n t .  

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   t he   p r e s e n t   i n v e n t i o n   is  shown  in  FIG.  2,  in  w h i c h  

a  t e x t i l e   s h e e t   m a t e r i a l   F  to  be  t r e a t e d   is  a d v a n c e d  

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

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

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

l i v e r e d   f rom  t he   o u t e r m o s t   l a y e r .  

L ike   the   f i r s t   e m b o d i m e n t ,   t he   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,  a  s u p p l y   t u b e   4  of  s t e a m ,   at   l e a s t   o n e  

m i c r o w a v e   e m a n a t o r   8,  s h e l t e r   a s s e m b l i e s   20  and  p r e -  
f e r a b l y   a  fan   6.  In  t h i s   e m b o d i m e n t ,   h o w e v e r ,   the   h o u s -  

ing  1  d i r e c t l y   d e f i n e s   a  c o n f i n e d   c h a m b e r   C,  and  t h e  

s h e l t e r   a s s e m b l i e s   20  form  the   i n l e t   and  the   o u t l e t  

of  t he   c h a m b e r   C. 

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

a x i a l l y   r o t a t a b l e   g u i d e   r o l l e r s   21  wh ich   a re   a r r a n g e d ,  

at   g i v e n   i n t e r v a l s ,   a l o n g   the   p e r i p h e r i e s   of  a  p l u r a l i t y  

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

c i r c l e s .   Each  c i r c l e   i n c l u d e s   a  t r a i n   of  g u i d e   r o l l e r s  

21.  At  p o s i t i o n s   n e a r   the   ends   of  t he   t r a i n s  o f   g u i d e  
r o l l e r s   of  the   a d j a c e n t   c i r c l e s ,   t r a n s f e r   r o l l e r s   22  

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

m a t e r i a l   F  f rom  the   g u i d e   r o l l e r s   21  of  one  c i r c l e   t o  

the   g u i d e   r o l l e r s   21  of  the   a d j a c e n t   c i r c l e .   A  d e l i v e r y  

r o l l e r   23  is  a r r a n g e d   at   a  p o s i t i o n   o u t s i d e   the   o u t e r -  

most   i m a g i n a r y   c i r c l e .   D e p e n d i n g   on  the   s i t u a t i o n ,  

h o w e v e r ,   t he   d e l i v e r y   r o l l e r   23  may  be  l o c a t e d   on  t h e  

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

r o l l e r   21  of  t he   t r a i n   b e l o n g i n g   to  t h a t   p a r t i c u l a r  

c i r c l e .   I n c l u d i n g   t h e s e   two  p o s s i b i l i t i e s ,   i t   is  s t a t e d  
h e r e   t h a t   the   d e l i v e r y   r o l l e r   23  is  a r r a n g e d   in  t h e  

v i c i n i t y   of  t he   o u t e r m o s t   c i r c l e .  



In  o p e r a t i o n ,   p r i o r   to  f u l l   r u n n i n g ,   the   t e x t i l e  

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

c h a m b e r   C  v ia   t he   s h e l t e r   a s s e m b l y   20  and  b r o u g h t   i n t o  

e n g a g e m e n t   w i t h   t he   g u i d e   r o l l e r s   21  of  t he   i n n e r m o s t  

t r a i n   ( f i r s t   t r a i n ) .   In  t he   i l l u s t r a t e d   e x a m p l e ,   t h e  

t e x t i l e   s h e e t   m a t e r i a l   F  is  a d v a n c e d ,   f o r m i n g   the   f i r s t  

l a y e r ,   in  t he   c l o c k w i s e   d i r e c t i o n   in  t h e   d r a w i n g   d u r i n g  

i t s   e n g a g e m e n t   w i t h   t he   g u i d e   r o l l e r   2 1  o f   the   f i r s t  

t r a i n .   A f t e r   e n g a g e m e n t   w i t h   t h e   l a s t   g u i d e   r o l l e r   21 

of  t he   f i r s t   t r a i n ,   t he   t e x t i l e   s h e e t   m a t e r i a l   F  i s  

p a s s e d   o v e r   to  t he   g u i d e   r o l l e r s   21  of  t he   a d j a c e n t  

o u t e r   t r a i n   ( s e c o n d   t r a i n )   v i a   t he   t r a n s f e r   r o l l e r   2 2 .  

The  t e x t i l e   s h e e t   m a t e r i a l   F  is  now  a d v a n c e d ,   f o r m i n g  

the   s e c o n d   l a y e r ,   in  t he   c o u n t e r - c l o c k w i s e   d i r e c t i o n  

d u r i n g   i t s   e n g a g e m e n t   w i t h   t h e   g u i d e   r o l l e r s   21  of  t h e  

s e c o n d   t r a i n .   T h u s ,   t he   a d v a n c i n g   d i r e c t i o n   of  t h e  

t e x t i l e   s h e e t   m a t e r i a l   F  in  the   s e c o n d   l a y e r   is  o p p o s i t e  

to  t h a t   in  t he   f i r s t   l a y e r .  

A f t e r   e n g a g e m e n t   w i t h   t he   l a s t   g u i d e   r o l l e r   21  o f  

the   s e c o n d   t r a i n ,   the   t e x t i l e   s h e e t   m a t e r i a l   F  is  p a s s e d  

o v e r   t he   g u i d e   r o l l e r s   21  of  t he   a d j a c e n t   o u t e r   t r a i n  

( t h i r d   t r a i n )   v i a   t he   t r a n s f e r   r o l l e r   22.  The  t e x t i l e  

s h e e t   m a t e r i a l   F  is  t h e n   a d v a n c e d ,   f o r m i n g   the   t h i r d  

l a y e r ,   in  t he   c l o c k w i s e   d i r e c t i o n   d u r i n g   i t s   e n g a g e m e n t  

w i t h   t he   g u i d e   r o l l e r s   21  of  t he   t h i r d   t r a i n .   A p p a r e n t -  

l y ,   t h i s   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   m a -  

t e r i a l   F  in  t he   t h i r d   l a y e r   is  o p p o s i t e   to  t h a t   in  t h e  

s e c o n d   l a y e r ,   but   e q u a l   to  t h a t   in  t he   f i r s t   l a y e r .  

In  t h i s   way,   the   t e x t i l e   s h e e t   m a t e r i a l   F  is  a d v a n c e d  

in  one  d i r e c t i o n   in  one  l a y e r   and  in  t he   o p p o s i t e   d i r e c -  

t i o n   in  t he   n e x t   o u t e r   l a y e r .  

F i n a l l y ,   a f t e r   e n g a g e m e n t   w i t h   t he   l a s t   g u i d e  

r o l l e r   21  of  the   f i f t h   t r a i n ,   t he   t e x t i l e   s h e e t   m a t e r i a l  

F  is  d e l i v e r e d   o u t s i d e   t he   c o n f i n e d   c h a m b e r   C  v ia   t h e  

d e l i v e r y   r o l l e r   23  and  t he   s h e l t e r   a s s e m b l y   20.  When 



the   a b o v e - d e s c r i b e d   p r e p a r a t i o n   is  o v e r ,   t he   f u l l   r u n -  

ning  of  t he   t e x t i l e   s h e e t   m a t e r i a l   F  is  i n i t i a t e d .  

The  t h i r 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   t he   p r e s e n t   i n v e n t i o n   is  shown  in  FIG.  3,  in  w h i c h  

a  t e x t i l e   s h e e t   m a t e r i a l   F  t a k e s   t he   form  of  h e l i c a l -  

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

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

p o r t s   4a  and  4b  of  s t e a m   o p e n i n g   in  the   c o n f i n e d   c h a m -  

ber   C,  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   8  and  s h e l t e r  

a s s e m b l i e s   20  a r r a n g e d   at   t he   i n l e t   and  o u t l e t   of  t h e  

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

In  t h i s   e m b o d i m e n t ,   t he   a b o v e - d e s c r i b e d   c o u r s e   f o r  

t he   t e x t i l e   s h e e t   m a t e r i a l   F  is  d e f i n e d   by  a  p a s s a g e  
31  f o r m e d   b e t w e e n   a  p a i r   of  p e r f o r a t e d   a i r   d u c t s   3 2 a  

and  32b.   The  a i r   d u c t s   32a  and  32b  a re   c o n s t r u c t e d   s o  

t h a t   t he   p a s s a g e   31  f i r s t   c o n v e r g e s   t o w a r d s   the   c e n t r e  

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

wa l l   of  the   h o u s i n g   1.  A l t h o u g h   not   shown  in  the   d r a w -  

i n g ,   t he   a i r   d u c t s   32a  and  32b  a r e   c o u p l e d   to  a  p r o p e r  

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

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

s h e e t   m a t e r i a l   F  f l o a t i n g   in  t he   p a s s a g e   31.  A  d e l i v e r y  

r o l l e r   33  is  a r r a n g e d   a t   t he   o u t l e t   t e r m i n a l   of  t h e  

p a s s a g e   3 1 .  
As  shown  in  FIG.  4,  the   p e r f o r a t i o n s   f o r m e d   in  t h e  

m a t i n g   w a l l s   of  a  p a i r   of  a i r   d u c t s   32a  and  32b  s h o u l d  

p r e f e r a b l y   be  d i r e c t e d   s i d e w a y s   in  t he   same  d i r e c t i o n  

w i t h   an  a p p r o p r i a t e   i n c l i n a t i o n   w i t h   r e s p e c t   to  t h e  

s u r f a c e   of  t he   t e x t i l e   s h e e t   m a t e r i a l   F  to  be  p r o c e s s e d  

so  t h a t   t he   t e x t i l e   s h e e t   m a t e r i a l   F  can  be  s t r e t c h e d  

in  t he   w i d t h   d i r e c t i o n   d u r i n g   the   t r e a t m e n t   due  to  t h e  

p n e u m a t i c   f o r c e .   P r e f e r a b l y ,   t he   t e x t i l e   s h e e t   m a t e r i a l  

F  s h o u l d   be  s t r e t c h e d   in  o p p o s i t e   w i d t h   d i r e c t i o n s   i n  



t h e   a d j a c e n t   l a y e r s .  



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

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

m a t e r i a l   (,F)  i n t o   a  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 a t u r a t e d   or  o v e r h e a t e d   s t e a m ,   g u i d i n g   s a i d   t e x t i l e  

s h e e t   m a t e r i a l   (F)  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   ( C )  

a l o n g   a  c o n t i n u o u s   c o u r s e   made  up  of  a  p l u r a l i t y   o f  

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

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

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

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

and  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  

(C)  at   l e a s t   d u r i n g   t r a v e l   of  s a i d   t e x t i l e   s h e e t   m a -  

t e r i a l   (F)  t h e r e t h r o u g h .  

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  

s a i d   t e x t i l e   s h e e t   m a t e r i a l   (F)  is  wound  up  i n t o   t h e  

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

s a i d   c o n t i n u o u s   c o u r s e ,   and  d e l i v e r e d   f rom  the   i n n e r -  

most   l a y e r   of  s a i d   c y l i n d r i c a l   r o l l .  

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   m a t e r i a l   (F)  t a k e s   t h e   form  of  a 

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

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

i t s   t r a v e l   a l o n g   s a i d   c o n t i n u o u s   c o u r s e ,   s a i d   t e x t i l e  

s h e e t   m a t e r i a l   (F)  b e i n g   a d v a n c e d   in  one  s u b s t a n t i a l l y  

c i r c u l a r   d i r e c t i o n   in  one  l a y e r   and  in  t he   o p p o s i t e  

s u b s t a n t i a l l y   c i r c u l a r   d i r e c t i o n   in  the  n e x t   o u t e r   l a y e r ,  

and  s a i d   t e x t i l e   s h e e t   m a t e r i a l   b e i n g   d e l i v e r e d   f rom  t h e  

o u t e r m o s t   l a y e r .  
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  

s a i d   t e x t i l e   s h e e t   m a t e r i a l   (F)  t a k e s   t h e  f o r m   of  s u b -  

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

d u r i n g   i t s   t r a v e l   a l o n g   s a i d   c o n t i n u o u s   c o u r s e ,   s a i d  



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

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

5.  I m p r o v e d   m e t h o d   as  c l a i m e d   in  any  of  the   p r e -  

c e d i n g   c l a i m s   in  wh ich   s a i d   t e x t i l e   s h e e t   m a t e r i a l   ( F )  

is  d e l i v e r e d   at   a  s p e e d   s u b s t a n t i a l l y   e q u a l   to  i t s   i n t r o -  

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

a  t e x t i l e   s h e e t   m a t e r i a l   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)  wh ich   has  an  i n l e t   (2)  and  o u t l e t   (3)  f o r   s a i d   t e x -  

t i l e   s h e e t   m a t e r i a l   ( F ) ,   means  ( 9 ,  2 1 ,  3 1 )   f o r   g u i d i n g  

s a i d   t e x t i l e   s h e e t   m a t e r i a l ,   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 ,  

a l o n g   a  c o n t i n u o u s   c o u r s e   made  up  of  a  p l u r a l i t y   o f  

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

c i r c u l a r   s e c t i o n s   of  d i f f e r e n t   d i a m e t e r s ,   means  ( 1 2 ,   2 3 ,  

33)  f o r   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   m a t e r i a l   f r o m  

e i t h e r   one  of  t he   i n n e r m o s t   and  o u t e r m o s t   s e c t i o n s   o f  

s a i d   c o n t i n u o u s   c o u r s e   t o w a r d s   the   o u t s i d e   of  s a i d   c o n -  

f i n e d   c h a m b e r   (C) ,   at   l e a s t   one  m i c r o w a v e   e m a n a t o r   ( 8 )  

m o u n t e d   to  s a i d   h o u s i n g   (1)  w h i l s t   o p e n i n g   i n t o   s a i d  

c o n f i n e d   c h a m b e r   ( C ) ,   means  (4 ,   4a,   4b)  f o r   s u p p l y i n g  

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

and  means  f o r   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   m a t e r i a 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 .  

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  

which   s a i d   g u i d i n g   means  i n c l u d e   a  p l u r a l i t y   of  s u b -  

s t a n t i a l l y   p a r a l l e l   g u i d e   r o l l e r s   (9)  which   a re   a r r a n g e d ,  

at  g i v e n   i n t e r v a l s ,   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   a l o n g  

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

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

form  of  a  c y l i n d r i c a l   r o l l   (R ) ,   and  s a i d   d e l i v e r i n g  

means  i n c l u d e   at   l e a s t   one  r o t a r y   d e l i v e r y   r o l l e r   ( 1 2 )  

a r r a n g e d   w i t h i n   s a i d   i m a g i n a r y   c i r c l e .  

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   7  i n  

which   s a i d   c o n f i n e d   c h a m b e r   is  d e f i n e d   by  p e r f o r a t e d  



s h e l t e r   w a l l s   ( 3 2 a ,   32b)   a r r a n g e d   w i t h i n   s a i d   h o u s i n g .  

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   7  or  8 

in  w h i c h   the   a x i a l   d i r e c t i o n   of  s a i d   d e l i v e r y   r o l l e r   ( 1 2 )  

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

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

of  s a i d   i m a g i n a r y   c i r c l e .  

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   6  i n  

which   s a i d   g u i d i n g   means   i n c l u d e   a  p l u r a l i t y   of  s u b -  

s t a n t i a l l y   p a r a l l e l ,   a x i a l l y   r o t a t a b l e   g u i d e   r o l l e r s  

(21)   wh ich   a re   a r r a n g e d   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   ( C )  

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

c o n c e n t r i c a l l y   a r r a n g e d   i m a g i n a r y   c i r c l e s ,   each   s a i d  

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

a r r a n g e d   at   g i v e n   i n t e r v a l s ,   and  s a i d   d e l i v e r i n g   m e a n s  

i n c l u d e   a t   l e a s t   one  g u i d e   r o l l e r   a r r a n g e d   n e a r   the   l a s t  

g u i d e   r o l l e r   (23)   of  the   t r a i n   in  t he   o u t e r m o s t   i m a g i n a r y  

c i r c l e .  

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   6  i n  

wh ich   s a i d   g u i d i n g   means   i n c l u d e   a  p a i r   of  h e l i c a l l y  

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

( 3 2 a ,   32b)  d e f i n i n g   a  p a s s a g e   (31)   f o r   s a i d   t e x t i l e  

s h e e t   m a t e r i a l   t h e r e b e t w e e n ,   and  means   f o r   s u p p l y i n g  

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

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

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

w i t h   s a i d   f i r s t   named  a i r   d u c t s ,   r e s p e c t i v e l y ,   and  d e -  

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

s a i d   f i r s t   named  p a s s a g e   e x t e n d i n g   f rom  the   p e r i p h e r y   t o  

the   c o r e   of  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   s a i d   s e c o n d  

named  p a s s a g e   e x t e n d s ,   in  c o m m u n i c a t i o n   w i t h   the   i n n e r -  

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

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

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   11  i n  

wh ich   p e r f o r a t i o n s   of  each   s a i d   a i r   d u c t   run  in  a  d i r e c -  

t i o n   n o r m a l   to  t he   t r a v e l  l i n g  d i r e c t i o n s   of  s a i d   t e x t i l e  



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

i n c l i n a t i o n   to  the   wa l l   of  s a i d   d u c t   f a c i n g   s a i d   t e x -  

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

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   6,  7 ,  

10  or  11  f u r t h e r   c o m p r i s i n g   s h e l t e r   a s s e m b l i e s   ( 2 0 )  

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

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  s a i d   t e x t i l e   s h e e t   m a -  

t e r i a l   t h e r e t h r o u g h .  



1.  Method  f o r   c o n t i n u o u s   t r e a t m e n t   of  a  t e x t i l e  

s h e e t   in  wh ich   a  t e x t i l e   s h e e t   (F)  is  s u b j e c t e d   to  m i c r o -  

wave  e m a n a t i o n   w i t h i n   a  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 a t u r a t e d   or  o v e r h e a t e d   s t e a m ,   c  h  a  r  a  c  t   e  r  i  z  e  d  

in  t h a t   the   t e x t i l e   s h e e t   (F)  a d v a n c e s   in  t he   c o n f i n e d  

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

s p a c e   and  made  up  of  a  p l u r a l i t y   of  s u b s t a n t i a l l y   c o n -  

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

d i f f e r e n t   d i a m e t e r s ,   t h a t   the   t e x t i l e   s h e e t   is  c o n t i n u o u s -  

ly  fed   f rom  o u t s i d e   t he   c o n f i n e d   c h a m b e r   to  the   o u t e r m o s t  

or  i n n e r m o s t   s e c t i o n   of  the   c o n t i n u o u s   c o u r s e ,   and  t h a t  

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

c o n f i n e d   c h a m b e r   from  the  i n n e r m o s t   or  o u t e r m o s t   s e c t i o n  

of  the   c o n t i n u o u s   c o u r s e .  

2.  Method  as  c l a i m e d   in  c l a i m   in  wh ich   s a i d   t e x -  

t i l e   s h e e t   m a t e r i a l   (F)  is  wound  up  i n t o   the   form  of  a 

c y l i n d r i c a l   r o l l   (R)  d u r i n g   i t s   t r a v e l   a l o n g   s a i d   c o n -  

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

of  s a i d   c y l i n d r i c a l   r o l l .  

3.  Method  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   m a t e r i a l   (F)  t a k e s   the   form  of  a  p l u r a l i t y  

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

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

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

(F)  b e i n g   a d v a n c e d   in  one  s u b s t a n t i a l l y   c i r c u l a r   d i r e c t i o n  

in  one  l a y e r   and  in  the  o p p o s i t e   s u b s t a n t i a l l y   c i r c u l a r  

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

m a t e r i a l   b e i n g   d e l i v e r e d   from  the  o u t e r m o s t   l a y e r .  

4.  Method  as  c l a i m e d   in  c l a i m   1  in  wh ich   s a i d   t e x -  

t i l e   s h e e t   m a t e r i a l   (F)  t a k e s   t he   form  of  s u b s t a n t i a l l y  

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

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

m a t e r i a l   b e i n g   d e l i v e r e d   o u t w a r d l y   f rom  the   i n n e r m o s t  

l a y e r   a l o n g   a  h e l i c a l   c o u r s e .  



5.  Method  as  c l a i m e d   in  any  of  the   p r e c e d i n g  

c l a i m s   in  which   s a i d   t e x t i l e   s h e e t   m a t e r i a l   (F)  is  d e -  

l i v e r e d   at   a  s p e e d   s u b s t a n t i a l l y   e q u a l   to  i t s   i n t r o -  

d u c i n g   s p e e d   i n t o   s a i d   c o n f i n e d   c h a m b e r   ( C ) .  

6.  A p p a r a t u s   f o r   c o n t i n u o u s   t r e a t m e n t   of  a  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 -  

ber   (C)  r e p l e t e   w i th   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   a n d  

at  l e a s t   one  m i c r o w a v e   e m a n a t o r   (8)  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 ,   c  h  a  r  a  c  t   e  r  i  z  e  d   by  m e a n s  

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   (C)  and  f o r   a d v a n c i n g  

the  t e x t i l e   s h e e t   (F)  a l o n g   a  c o n t i n u o u s   c o u r s e   h a v i n g  

a  c e n t e r   s p a c e   and  made  up  of  a  p l u r a l i t y   of  s u b s t a n t i a l -  

ly  c o n c e n t r i c a l l y   a r r a n g e d ,   s u b s t a n t i a l l y   c i r c u l a r   s e c -  

t i o n s   of  d i f f e r e n t   d i a m e t e r s ,   means  f o r   c o n t i n u o u s l y   f e e d -  

ing  the   t e x t i l e   s h e e t   f rom  o u t s i d e   the   c o n f i n e d   c h a m b e r  

to  the   o u t e r m o s t   or  i n n e r m o s t   s e c t i o n   of  the   c o n t i n u o u s  

c o u r s e ,   and  means  f o r   c o n c u r r e n t l y   d e l i v e r i n g   the   t e x t i l e  

s h e e t   o u t s i d e   the   c o n f i n e d   c h a m b e r   from  the   i n n e r m o s t   o r  

o u t e r m o s t   s e c t i o n   of  the   c o n t i n u o u s   c o u r s e .  
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  

g u i d i n g   means  i n c l u d e   a  p l u r a l i t y   of  s u b s t a n t i a l l y   p a r a l -  

l e l   g u i d e   r o l l e r s   (9)  which   a re   a r r a n g e d ,   at   g i v e n   i n t e r -  

v a l s ,   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   a l o n g   the   p e r i p h e r y  

of  an  i m a g i n a r y   c i r c l e   and  a d a p t e d   f o r   w i n d i n g   t h e r e -  

a b o u t   s a i d   t e x t i l e   s h e e t   m a t e r i a l   in  the   form  of  a  c y -  
l i n d r i c a l   r o l l   (R ) ,   and  s a i d   d e l i v e r i n g   means  i n c l u d e   a t  

l e a s t   one  r o t a r y   d e l i v e r y   r o l l e r   (12)   a r r a n g e d   w i t h i n  

s a i d   i m a g i n a r y   c i r c l e .  

8.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   7  in  which   s a i d  

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

( 3 2 a ,   32b)  a r r a n g e d   w i t h i n   s a i d   h o u s i n g .  

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

the   a x i a l   d i r e c t i o n   of  s a i d   d e l i v e r y   r o l l e r   (12)   c r o s s e s  

t h a t   of  s a i d   g u i d e   r o l l e r s   so  t h a t   s a i d   t e x t i l e   s h e e t  

m a t e r i a l   can  be  d e l i v e r e d   in  the   a x i a l   d i r e c t i o n   of  s a i d  



i m a g i n a r y   c i r c l e .  

10.  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  

g u i d i n g   means  i n c l u d e   a  p l u r a l i t y   of  s u b s t a n t i a l l y   p a r a l -  

l e l ,   a x i a l l y   r o t a t a b l e   g u i d e   r o l l e r s   (21)   which   a r e  

a r r a n g e d   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   (C)  a l o n g   the   p e r i -  

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

a r r a n g e d   i m a g i n a r y   c i r c l e s ,   each  s a i d   i m a g i n a r y   c i r c l e  

i n c l u d e s   a  t r a i n   of  s a i d   g u i d e   r o l l e r s   a r r a n g e d   at  g i -  

ven  i n t e r v a l s ,   and  s a i d   d e l i v e r i n g   means  i n c l u d e   a t  

l e a s t   one  g u i d e   r o l l e r   a r r a n g e d   n e a r   the   l a s t   g u i d e   r o l -  

l e r   (23)   of  the   t r a i n   in  t he   o u t e r m o s t   i m a g i n a r y   c i r c l e .  

11.  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  

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

m u t u a l l - y   s p a c e d ,   p e r f o r a t e d   a i r   d u c t s   ( 3 2 a ,   32b)  d e f i n -  

ing  a  p a s s a g e   (31)   f o r   s a i d   t e x t i l e   s h e e t   m a t e r i a l   t h e r e -  

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

s a i d   a i r   d u c t s ,   s a i d   d e l i v e r i n g   means  i n c l u d i n g   a  p a i r  

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

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

t e x t i l e   s h e e t   m a t e r i a l ,   and  s a i d   f i r s t   named  p a s s a g e   e x -  

t e n d i n g   f rom  the   p e r i p h e r y   to  t he   c o r e   of  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   s a i d   s e c o n d   named  p a s s a g e   e x t e n d s ,   i n  

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

named  p a s s a g e ,   f rom  s a i d   c o r e   to  s a i d   p e r i p h e r y   of  s a i d  

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

12.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   11  in  wh ich   p e r -  
f o r a t i o n s   of  each  s a i d   a i r   d u c t   run  in  a  d i r e c t i o n   n o r m a l  

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

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

to  t he   wa l l   of  s a i d   d u c t   f a c i n g   s a i d   t e x t i l e   s h e e t   m a t e -  

r i a l .  

13.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   6,  7,  10  or  11 

f u r t h e r   c o m p r i s i n g   s h e l t e r   a s s e m b l i e s   (20)   a t t a c h e d   t o  

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