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 A   tube  (12)  of  gas-permeable  material  (22)  has  its  liquid 
content  reduced  by  passing  the  tube  through  a  frame  (20) 
which  surrounds  the  tube  and  which  defines  a  suction  slot 
which  is  at  least  substantially  continuous  in  the  direction 
around  the  tube. 





BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  the   I n v e n t i o n  

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

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

2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t .  

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

f a b r i c   i s   d e s c r i b e d   in  B r i t i s h   S p e c i f i c a t i o n   No.  2 , 0 0 4 , 9 9 8 .  
I n  t h a t   m e t h o d ,   a  t u b e   of  f a b r i c   is   p a s s e d   t h r o u g h   a  

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

c o n n e c t e d   to   a  s o u r c e   of  s u c t i o n .   The  s u r f a c e   of  t h e  

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

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

d i r e c t i o n   of  movement   of  t h e   t u b e   of  f a b r i c   t h r o u g h   t h e  

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

at   an  a n g l e   of  no  more  t h a n   10°  to  the   d i r e c t i o n   of  m o v e -  

ment   of  t h e   t u b e   of  f a b r i c .   Al l   p a r t s   of  t h e   s u r f a c e  

of  t h e   t u b e   of  f a b r i c   r e c e i v e   t he   same  t r e a t m e n t .  

A  d i s a d v a n t a g e o u s   s i d e   e f f e c t   of  t h e   i n c l i n a t i o n  

of  t he   s u c t i o n   a p e r t u r e s   has   been   o b s e r v e d   u n d e r   c e r t a i n  

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

of  f a b r i c   m o v i n g   t h r o u g h   t h e   f r a m e   in   c o n t a c t   w i t h   t h e  

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

d i r e c t i o n   of  t h e   i n c l i n a t i o n   of  t he   a p e r t u r e s .   S l i p p a g e  

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

t he   a c t u a l   t w i s t   d e v e l o p e d ,   n e v e r t h e l e s s ,   in  some  c a s e s ,  

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

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



Summary  of  t he   I n v e n t i o n  

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

a d v a n t a g e   is   o v e r c o m e   in  a  m e t h o d   of  r e d u c i n g   the   l i q u i d  

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

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

j e c t s   t h e   o u t e r   s u r f a c e   of  t h e   t u b e   of  g a s - p e r m e a b l e  

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

is  c h a r a c t e r i s e d   in   t h a t   t h e  s l o t   i s   a t   l e a s t   s u b s t a n t -  

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

g a s - p e r m e a b l e   m a t e r i a l .  

The  f r a m e   may  be  a d j u s t a b l e   in   s i z e   to  c o r r e s p o n d  

to  t he   o u t e r   s u r f a c e   of  t he   t u b e   of  g a s - p e r m e a b l e   m a t e r -  

i a l .  

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

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

p r o v i d i n g   an  a p e r t u r e   t h r o u g h   w h i c h   the   t u b e   of  g a s - p e r -  
m e a b l e   m a t e r i a l   moves ,   t he   s l o t   b e i n g   c o n s t i t u t e d   b y  

a  gap  in   t h e  w a l l   of  t he   t u b u l a r   member  w h i c h   d e f i n e s  

t he   a p e r t u r e .  

In  o r d e r   to  l i m i t   t h e   movemen t   of  t he   g a s - p e r m -  

e a b l e   m a t e r i a l   i n t o   the   s l o t ,   t h e   s l o t  m a y   be  p a r t i a l l y  
c l o s e d   w i t h   p e r f o r a t e d   m a t e r i a l ,   s u c h   as  a  mesh  or  a  

s i e v e - l i k e   p l a t e ,   wh ich   may  be  s e t   back   i n t o   t he   s l o t  

so  as  n o r m a l l y   no t   to  be  in   c o n t a c t   w i t h   t he   g a s - p e r m e a b l e  

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

i a l   may  p r e s e n t   a  c o n c a v e   s u r f a c e   to   t he   g a s - p e r m e a b l e  

m a t e r i a l .  

An  i n s e r t   may  be  l o c a t e d   w i t h i n   t he   t u b e  o f   g a s -  

p e r m e a b l e   m a t e r i a l   so  t h a t   as  t h e  l a t t e r  m o v e s   o v e r   t h e  

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

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

a p e r t u r e   in  t h e   f r a m e ) .  



I t   may  be  a r r a n g e d   t h a t   the   p r e s s u r e   w i t h i n   t h e  

t u b e   of  g a s - p e r m e a b l e   m a t e r i a l   as  i t   a p p r o a c h e s   the   f r a m e  

is   g r e a t e r   t h a n   a t m o s p h e r i c   and  t h i s   w i l l   a s s i s t   in  e x p a n -  
d i n g   t he   t u b e   as  i t   a p p r o a c h e s   the  s l o t   (eg  in  a d h e r i n g  

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

t h e   f r a m e ) .  

The  w i d t h   of  t h e   s l o t ,   in  t he   d i r e c t i o n   of  m o v e -  

ment   of  t he   t u b e   of  a i r   p e r m e a b l e   m a t e r i a l   p a s t   i t ,   may  
be  in  t h e   r e g i o n   of  100  mm. 

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

ou t   t h e   m e t h o d   d e s c r i b e d   a b o v e   and  f a b r i c   s u b j e c t e d   t o  

t h e   m e t h o d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d ,   b y  w a y  

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

i n  w h i c h : -  

F i g u r e   1  i s   a  s c h e m a t i c   p e r s p e c t i v e   d r a w i n g   o f  

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

F i g u r e s   2  and  3  i l l u s t r a t e   in   g r e a t e r   d e t a i l  

p a r t   of  t he   t u b u l a r   member   of  F i g u r e   1  s h o w i n g   two  a l t e r n -  

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

s l o t   in   t he   t u b u l a r   m e m b e r ,   a n d  

F i g u r e   4  i s   a  s c h e m a t i c   c r o s s - s e c t i o n   t h r o u g h  

t h e   f r a m e   of  F i g u r e   1  i l l u s t r a t i n g   a  t u b e   o f  a i r   p e r m e a b l e  

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

f r a m e   and  s h o w i n g ,   on  o p p o s i t e   s i d e s   of  t h e   t u b e ,   t h e  

two  a l t e r n a t i v e   f o r m s   of  p e r f o r a t e d   member  i l l u s t r a t e d  

in  F i g u r e s   2  and  3 .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

A  f r a m e   20  of  t he   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   i l l u s t r a t e d   in   F i g u r e   1  c o m p r i s e s   a  t u b u l a r  

member  c o m p r i s i n g   a  d u c t   1  ( F i g u r e s   2  and  3)  f o r m e d   i n t o  

a  U - s h a p e d   member  9.  The  mouth   of  t he   U - s h a p e d   m e m b e r  

9  is   c l o s e d  b y   a  f u r t h e r   h o l l o w   p a r t   11  of  t h e   t u b u l a r  

member  c o n s t i t u t i n g   t h e   f r a m e   20  and  t he   p a r t   11  is   s l i d -  

a b l e   on  the   l i m b s   of  t h e   U - s h a p e d   member   9 .  T h u s ,   b y  

mov ing   t h e   U - s h a p e d   member   9  in  t h e   d i r e c t i o n s   s h o w n  

by  t he   a r r o w s   10,  or  t h e   p a r t   11  in   t he   d i r e c t i o n s   s h o w n  

by  t h e  a r r o w s   10A,'   t he   f r a m e   20  i s   a d j u s t a b l e   to  a l t e r  

t he   s i z e   of  t h e   a p e r t u r e   21  d e f i n e d   by  t h e   d u c t   1  a n d  

t h e   p a r t   1 1 .  

The  d u c t s   1  shown  in  F i g u r e s   2  and  3  a r e   of  s q u a r e  
c r o s s - s e c t i o n   w i t h   u p p e r   and  l o w e r  w a l l s   2  and  3.  One  

w a l l   of  e a c h  d u c t   1  i s   f o r m e d   w i t h   a  gap  c o n s t i t u t i n g  

a  s l o t   6  b o r d e r e d   by  l i p s   4  and  5.  The  w a l l   c o n t a i n i n g  

t h e   s l o t   6  of  t he   d u c t   1  d e f i n e s   t h e   a p e r t u r e   21  in  t h e  

f r a m e   20.  (The  p a r t   11  i s   f o r m e d   w i t h   a  s i m i l a r   g a p  

so  t h a t   t he   s l o t   6  i s   s u b s t a n t i a l l y   c o n t i n u o u s   a r o u n d  

t h e   i n n e r   w a l l   of  t he   f r a m e   2 0 . )  

The  e n t r y   7  of  t h e   f r a m e   20  ( s e e   F i g u r e s   2  a n d  

3)  i s   o u t w a r d l y   f l a r e d   and  t h u s   t h e   e n t r y   c r o s s - s e c t i o n  

of  t he   a p e r t u r e   21  i s   l a r g e r   t h a n   the   c r o s s - s e c t i o n   a t  

t h e   l i p s   4  and  5 .  

I n s e t   w i t h   r e s p e c t   to  t he   l i p s   4  and  5  and  l o c a t e d  

w i t h i n   t h e   d u c t   1  in   F i g u r e   2,  i s   a  p e r f o r a t e d   m e m b e r  

c o n s t i t u t e d  b y   a  mesh  8  w h i c h   p r e s e n t s   a  c o n c a v e   s u r f a c e  

to  t he   s l o t   6  and  t he   a p e r t u r e   21.  F i g u r e   3  shows  a n  

a l t e r n a t i v e   f l a t   mesh  8'  i n s e t   w i t h   r e s p e c t   to  t he   l i p s  

4  a n d   5  of  t he   d u c t   1  by  s p a c e r s   1 3 .  

I n s t e a d   of  t h e   mesh  8  or   8 ' ,   t h e  p e r f o r a t e d   m e m b e r  

w h i c h   p a r t i a l l y   c l o s e s   t h e   s l o t   6  may  be  c o n s t i t u t e d  



by  a  s i e v e - l i k e   a p e r t u r e d   p l a t e   wh ich   may  be  c o n c a v e  
l i k e   t he   mesh  8  or  i n s e t   l i k e   t he   mesh  8 ' .   F i g u r e   4 

shows  s c h e m a t i c a l l y   a  t u b e   12  of  a i r - p e r m e a b l e   f a b r i c  

22  d rawn   u p w a r d l y   ( f r o m   a  r e s e r v o i r   23  t h e r e o f )   by  m e a n s  

24  t h r o u g h   t h e   f r a m e   20.  The  i n i t i a l   c r o s s - s e c t i o n   13 

of  the   t u b e   12  e x p a n d s   and  w i t h i n   t h e   f r a m e   20,  t he   t u b e  

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

t he   d u c t   1  and  p a r t   11  of  t he   f r a m e   20  by  means  25  ( a n d  

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

12  as  d e s c r i b e d   b e l o w ) .   At  t h e   l e v e l   14  a t   t he   l i p   5 ,  

t he   t u b e   12  has   t he   c r o s s - s e c t i o n   15.  At  t he   l e v e l   1 6  

of  i t s   p r o g r e s s   t h r o u g h   the   f r a m e   2 0 ,  t h e   t u b e   12  f u r t h e r  

e x p a n d s   to   t h e   c r o s s - s e c t i o n   17  and  i s   r e d u c e d   a t   t h e  

l e v e l   18  to  t h e   c r o s s - s e c t i o n   19.  B e c a u s e   the   mesh   8 

( i f .  u s e d )   i s   c o n c a v e   and  s l i g h t l y   i n s e t   and  t h e   m e s h  

8'  ( i f   u s e d )   i s   f u r t h e r   i n s e t   w i t h i n   t he   d u c t   1,  t h e  

t u b e   12,  d e s p i t e   i t s   e x p a n s i o n ,   d o e s   n o t ,   d u r i n g   n o r m a l  

o p e r a t i o n   of  t h e   a p p a r a t u s ,   c o n t a c t   t h e   mesh  8  or   t h e  

mesh  8'  or  at   l e a s t   does   no t   c o n t a c t   e i t h e r   mesh  to  s u c h  

an  e x t e n t   as  to   g e n e r a t e   any  f r i c t i o n a l   c o n j u n c t i o n   d e l e t -  

e r i o u s   to  the   f a b r i c   22.  H o w e v e r ,   i f ,   f o r   e x a m p l e ,   t h e  

s p e e d   of  movemen t   of  the   f a b r i c   22  t h r o u g h   the   a p p a r a t u s  

were   to  f a l l ,   or  t he   f a b r i c   were   to  come  to  a  h a l t   s o  

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

e x t e n t   t h a t   t h e   f a b r i c   would   o t h e r w i s e   be  d r awn   i n t o  

t he   s l o t   6,  t he   mesh  8  or  8'  wou ld   p r e v e n t   t h a t .  

The  a p e r t u r e   21  in  t he   f r a m e   20  may  be  e l l i p t i c a l ,  

o r ,   as  in   the   e x a m p l e   shown  in  F i g u r e   1,  g e n e r a l l y   r e c t -  

a n g u l a r  w i t h   r o u n d e d   e n d s .   S i n c e   t he   o v e r a l l   s i z e   o f  

t he   a p e r t u r e   21  can   be  a d j u s t e d   by  means  of  t h e   p a r t  

11,  t he   a p e r t u r e   may  be  made  to  c o r r e s p o n d   in  s i z e   t o  

t h e   s i z e   ( w i t h i n   l i m i t s )   of  any  p a r t i c u l a r   t u b e  o f   g a s -  

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

r e d u c e d   by  p a s s a g e   t h r o u g h   t he   a p p a r a t u s .  

W i t h i n   t he   t u b e   12  of   a i r - p e r m e a b l e   m a t e r i a l  

22,  t h e r e   may  be  l o c a t e d   an  i n s e r t   26,  f o r   e x a m p l e   i n  



t he   form  of  a  w i r e   c a g e ,   w h i c h   w i l l   be  s u p p o r t e d   by  t h e  

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

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

the   t u b e   is   s p r e a d   and  e x p a n d e d   to  b r i n g   i t   i n t o   c l o s e  

p r o x i m i t y   w i t h   the   w a l l   of  t h e   d u c t   1  and  p a r t   11  w h i c h  

d e f i n e s   t he   a p e r t u r e   21.  The  i n s e r t   i s ,   of  c o u r s e ,   s h a p e d  

to  c o r r e s p o n d   to  t h e   s h a p e   o f   t he   a p e r t u r e   21  in  o r d e r  

to  a c h i e v e   t h i s .   As  an  a l t e r n a t i v e ,   or  in   a d d i t i o n ,  

to  t h e   use   o f  a n   i n s e r t ,   t h e   t u b e   12  of  a i r - p e r m e a b l e  

m a t e r i a l   may  have   w i t h i n   i t ,   as  i t   a p p r o a c h e s   t he   f r a m e  

20,  w a t e r   v a p o u r   and  gas  a t   a  p r e s s u r e   h i g h e r   t h a n   a t m o s -  

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

t h e   i n t r o d u c t i o n   of  gas  i n t o   t he   t u b e   of  a i r - p e r m e a b l e  

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

t h r o u g h   an  u p s t r e a m   d r y i n g   c h a m b e r   in   w h i c h   gas  is   p a s s e d  

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

u n d e r   p r e s s u r e .   A l t e r n a t i v e l y ,   t he   s u p e r a t m o s p h e r i c  

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

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

p r o d u c i n g   t he   s u p e r a t m o s p h e r i c   p r e s s u r e .   The  gas  may 
be  i n t r o d u c e d ,   f o r   e x a m p l e ,   a t   a  l o c a t i o n   d o w n s t r e a m  

of  t h e   f r a m e   20  in   t he   d i r e c t i o n   of  movemen t   of  t he   t u b e  

of  a i r - p e r m e a b l e   m a t e r i a l   y e t   c a u s e   an  i n c r e a s e   in   t h e  

p r e s s u r e   of  t h e   gas  w i t h i n   t h e   t u b e   12  of  a i r - p e r m e a b l e  

m a t e r i a l   e x t e n d i n g   u p s t r e a m   to  t he   f r a m e   20  and  s u b s t a n -  

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

t h e   s l o t   6,  t o g e t h e r   w i t h   t h e   s u p e r a t m o s p h e r i c   p r e s s u r e  
w i t h i n   t h e   t u b e   of  a i r - p e r m e a b l e   m a t e r i a l ,   a n d / o r   t h e  

p r e s e n c e   of  an  i n s e r t   w i t h i n   t he   t u b e   of  a i r - p e r m e a b l e  

m a t e r i a l ,   c a u s e s   t h e   t u b e   12  of  a i r - p e r m e a b l e   m a t e r i a l  

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

a l l y   a i r t i g h t   c o n t a c t   w i t h ,   t he   l i p   5  a t   t h e   e n t r y   e n d  

of  t he   d u c t   1  of  t he   f r a m e   20  and  t he   l i p   4  a t   t he   e x i t  

epd  (and   the   e q u i v a l e n t   p a r t s   of  t h e   p a r t   1 1 ) .   The  s l o t  

6  may  have   a  w i d t h ,   in  t h e   d i r e c t i o n   of  movemen t   of  t h e  

t u b e   12  t h r o u g h   t he   f r a m e   20,  of  b e t w e e n   50  mm  and  1 5 0  

mm,  f o r   e x a m p l e   in  t h e  r e g i o n   of  100  mm.  The  s u c t i o n  

means   25  c o n n e c t e d   to  t h e   d u c t   1  (and  p a r t   1 1 )  o f   t h e  



a p p a r a t u s   in  F i g u r e   1  is   p r e f e r a b l y   c a p a b l e   of  a p p l y i n g  

an  a d j u s t a b l e   d e g r e e  o f   s u c t i o n   at  the   s l o t   6.  A d v a n t a g -  

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

t he   d u c t   1  a  p r e s s u r e   of  f rom  1 . 2 5   kPa  to  5 . 0 0   kPa  ( 5 "  

to  2 0 ™  w a t e r   g a u g e )   b e l o w   a t m o s p h e r i c   p r e s s u r e .  

I f   t h e   t u b e   of  a i r - p e r m e a b l e   m a t e r i a l   is   in   a i r -  

t i g h t   (o r   p r a c t i c a l l y   a i r t i g h t )   c o n t a c t   w i t h   the   e n t r y  
and  e x i t   ends   of  t h e   f r a m e   20,  t he   e n t i r e   movemen t   o f  

gas   i n t o   t he   d u c t   1  and  p a r t   11  i s   c a u s e d   to  t a k e   p l a c e  

f rom  i n s i d e   t he   t u b e   12  of  a i r - p e r m e a b l e   m a t e r i a l .   T h e  

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

s t r u c t u r e   of  t h e   a i r - p e r m e a b l e   m a t e r i a l   and  w i l l   c a r r y  
w i t h   i t   m o i s t u r e   h e l d   in  t h e   m a t e r i a l .  

I t   w i l l   b e  s e e n   f rom  F i g u r e   1,  t h a t   t h e   s l o t  

6  i s   s u b s t a n t i a l l y   c o n t i n u o u s   a r o u n d   the   i n n e r   w a l l   o f  

t he   d u c t   1  and  t h e   p a r t   11,  w h i c h   t o g e t h e r   d e f i n e   t h e  

a p e r t u r e   21.  Tha t   i s ,   t h e   s u c t i o n   s l o t   i s   c o n t i n u o u s  

in  t h e   d i r e c t i o n   a r o u n d   t he   t u b e   12  of  a i r - p e r m e a b l e  

m a t e r i a l   in  F i g u r e   4  and  e x t e n d s   at  l e a s t   50  mm  in  t h e  

l e n g t h   d i r e c t i o n  o f  t h e   t u b e   1 2 .  



1.  A  m e t h o d   of  r e d u c i n g   t he   l i q u i d   c o n t e n t   o f  

a  g a s - p e r m e a b l e   m a t e r i a l   by  p a s s i n g   a  t u b e   of  the   g a s -  

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

o u t e r   s u r f a c e   of  t he   t u b e   to  s u c t i o n   v i a   a  s l o t   in  t h e  

f r a m e ,   c h a r a c t e r i s e d   in  t h a t   t he   s l o t   (6)  is   at   l e a s t  

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

t u b e   (12)   of  g a s - p e r m e a b l e   m a t e r i a l   ( 2 2 ) .  

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

in  t h a t   t he   f r a m e   (20)   i s   a d j u s t a b l e   in   s i z e   to  c o r r e s p o n d  

to  t he   s i z e   of  t he   o u t e r   s u r f a c e   of  t h e   t u b e   (12)   o f  

g a s - p e r m e a b l e   m a t e r i a l   ( 2 2 ) .  

3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  or  2,  c h a r a c t e r -  

i s e d   in  t h a t   t h e   f r ame   (20)   i s   c o n s t i t u t e d   by  a  t u b u l a r  

member  (1)  s u r r o u n d i n g   t he   t u b e   (12)   of  g a s - p e r m e a b l e  

m a t e r i a l   and  p r o v i d e s   an  a p e r t u r e   (21)   t h r o u g h   w h i c h  

the   t u b e   (12)   m o v e s ,   the   s l o t   (6)  b e i n g   c o n s t i t u t e d   b y  

a  gap  in   t h e   w a l l   of  the   t u b u l a r   member  (1)  w h i c h   d e f i n e s  

t he   a p e r t u r e   ( 2 1 ) .  

4.  A  m e t h o d   as  c l a i m e d   in   c l a i m   1,  2  or  3,  c h a r -  

a c t e r i s e d   in  t h a t   t h e   s l o t   (6)  is   p a r t i a l l y   c l o s e d   w i t h  

a  p e r f o r a t e d   m a t e r i a l   (8,   8 ' )   to  l i m i t   movement   of  t h e  

t u b e   (12)   of  g a s - p e r m e a b l e   m a t e r i a l   (22)   i n t o   t he   s l o t  

( 6 ) .  

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

in  t h a t   t h e   p e r f o r a t e d   m a t e r i a l   (8,   8 ' )   p r e s e n t s   a  c o n c a v e  

s u r f a c e   to  t he   g a s - p e r m e a b l e   m a t e r i a l   ( 2 2 ) .  

6.  A  m e t h o d   as  c l a i m e d   in   any  one  of  t he   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in   t h a t   an  i n s e r t   (26)   is   l o c a t e d  

w i t h i n   t h e   t u b e   (12)   o v e r   w h i c h   the   g a s - p e r m e a b l e   m a t e r i a l  

of  t he   t u b e   (12)   moves  and  w h i c h   s e r v e s   to  s p r e a d   t h e  

t u b e   (12)   and  b r i n g   i t   i n t o   c l o s e   p r o x i m i t y   w i t h   t h e  

w a l l   d e f i n i n g   t h e   s a i d   a p e r t u r e   (21)   in  t he   f rame  ( 2 0 ) .  



7.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e  o   f  the   p r e c e d -  

ing   c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t he   p r e s s u r e   w i t h i n  

t he   t u b e  ( 1 2 ) ,   as  t he   m a t e r i a l   of  the   t u b e   (12)   a p p r o a c h e s  

t he   f r a m e   ( 2 0 ) ,  i s   a r r a n g e d  t o   be  g r e a t e r  t h a n  a t m o s p h e r i c  

p r e s s u r e  t o  ' a s s i s t   in   a d h e r i n g   t he   t u b e   (12)   c l o s e l y  

to  t he   w a l l   d e f i n i n g   t h e   a p e r t u r e   (21)  in  t h e   f r a m e   ( 2 0 ) .  

8.  A p p a r a t u s   f o r   r e d u c i n g   t he   l i q u i d   c o n t e n t  

of  a  g a s - p e r m e a b l e   m a t e r i a l   in  t h e   fo rm  of   a  t u b e   b y  

c r e a t i n g   a  c u r r e n t   of   gas  t h r o u g h   t he   t u b e   v i a   a  s l o t  

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

in   t h a t   the   s l o t   (6)  in  t h e   f r a m e   (20)   i s   c o n t i n u o u s ,  

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

t h e   t u b e   ( 1 2 ) .  

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

in   t h a t   the   f r a m e   (20)   i s   a d j u s t a b l e   in  s i z e   to   c o r r e s p o n d  

to  t h e   o u t e r   s u r f a c e   of   t he   t u b e   (12)   of  g a s - p e r m e a b l e  

m a t e r i a l   ( 2 2 ) .  

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

e r i s e d   in  t h a t   t h e   f r a m e   (20)  is   c o n s t i t u t e d   by  a  t u b u l a r  

member  (1)  p r o v i d i n g   an  a p e r t u r e   (21)  t h r o u g h   w h i c h   t h e  

t u b e   (12)  moves  and  t h e   s l o t   (6)  is   c o n s t i t u t e d   by  a  

gap  in  the   w a l l   of  t h e   t u b u l a r   member  (1)  w h i c h   d e f i n e s  

t h e   a p e r t u r e   ( 2 1 ) .  

11.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   8,  9  or   1 0 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s l o t   (6)  is   p a r t i a l l y   c l o s e d  

w i t h   a  p e r f o r a t e d   m a t e r i a l   (8,  8 ' )   to  l i m i t   m o v e m e n t  

of   a  t u b e   (12)  i n t o   t h e   s l o t .  

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,   c h a r a c t e r -  

i s e d   in  t h a t   t h e   p e r f o r a t e d   m a t e r i a l   (8,   8 ' )   p r e s e n t s  

a  c o n c a v e   s u r f a c e   to  t h e   g a s - p e r m e a b l e   m a t e r i a l   ( 2 2 ) .  

13.  A p p a r a t u s   as  c l a i m e d   in   a n y  o n e   of  c l a i m s  

8  to  11,  c h a r a c t e r i s e d   in   t h a t   an  i n s e r t   (26)   is   l o c a t e d  



w i t h i n   t he   t u b e   (12)   so  t h a t   t he   t u b e   (12)   moves  o v e r  
t he   i n s e r t   (26)   and  t h r o u g h   t he   f r ame   (20)   and  in  t h a t  

t he   i n s e r t   (26)   s e r v e s   to  s p r e a d   the   t u b e   (12)   and  b r i n g  
t h e   g a s - p e r m e a b l e   m a t e r i a l   i n t o   c l o s e   p r o x i m i t y   w i t h  

t he   p a r t   of  the   f r a m e   d e f i n i n g   the   s l o t   (6)  t h e r e i n .  

14.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  c l a i m s  

8  to  12,  c h a r a c t e r i s e d   in  t h a t   means  i s   p r o v i d e d   f o r  

b r i n g i n g   the   p r e s s u r e   w i t h i n   t he   t u b e   ( 1 2 ) ,   as  the   t u b e  

a p p r o a c h e s   t he   f r a m e   (20)   to   a  v a l u e   g r e a t e r   t h a n   a t m o s -  

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

m a t e r i a l   (2)  c l o s e l y   to   t he   p a r t   of  t he   f r a m e   (20)   d e f i n -  

i n g   t he   s l o t   ( 6 ) .  
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