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@  Radio-frequency  textile  drying  method  and  apparatus. 

©  A  method  of  drying  textile  material  which  comprises 
revolving  or  otherwise  circulating  the  material  in  a  sub- 
stantially  closed  container  whilst  simultaneously  exposing 
the  material  to  radio  frequency  energy  and  evacuating 
moisture  from  the  container  by  suction. 

Apparatus  for  performing  this  method  comprises 
(Figure  1)  a  container  (1),  a  turntable  (5)  means  for  apply- 
ing  radio  frequency  energy  to  the  material  while  it  is 
circulating  or  revolving  and  a  vacuum  pump  for  evacua- 
ting  water  or  water  vapour  from  the  container. 
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T h i s   i n v e n t i o n   r e l a t e s   t o   a  m e t h o d   a n d  

a p p a r a t u s   f o r   d r y i n g   t e x t i l e   m a t e r i a l   by  e x p o s u r e  
to   r a d i o - f r e q u e n c y   e n e r g y   and  w h i c h   can   a l s o   b e  

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

d r y i n g .  

In   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   a  m e t h o d  

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

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

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

m a t e r i a l   to   r a d i o   f r e q u e n c y   e n e r g y   and  e v a c u a t i n g  

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

F u r t h e r   i n   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  

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

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

c i r c u l a t i n g   or   r e v o l v i n g   t h e   m a t e r i a l   i n   t h e  

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

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

or   r e v o l v i n g   and  a  v a c u u m   pump  f o r   e v a c u a t i n g   w a t e r  

or   w a t e r   v a p o u r   f r o m   t h e   c o n t a i n e r .   P r e f e r a b l y   a  

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

m a t e r i a l   i s   p e r i p h e r a l l y   c a r r i e d   and  t h e   r a d i o  

f r e q u e n c y   e n e r g y   a p p l y i n g   m e a n s   c o m p r i s e s  

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

t h e   m a t e r i a l   i s   p a s s e d   w h i l s t   t h u s   c a r r i e d .  

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

a  r a d i o   f r e q u e n c y   d r y i ' n g ,   r e l a x a t i o n   and  s e t t i n g   u n i t ,  

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



r e f e r e n c e   i s   h e r e a f t e r   m a d e .   In   t h e s e   d r a w i n g s : -  

F i g .   1  i s   a  f r o n t   e l e v a t i o n   of  t h e   u n i t ;  

F i g .   2  i s   a  s i d e   e l e v a t i o n   of  t h e   u n i t ;  

F i g .   3  i s   a  p l a n   v i e w   of  t h e   u n i t ;   a n d  

F i g .   4  i s   a  p e r s p e c t i v e   v i e w   of   t h e   u n i t .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   t h e   u n i t  

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

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

r e m o v a b l e   p a n e l s   2.  The  c a s i n g   1  h a s   a  

s u p e r s t r u c t u r e   3,  a l s o   of  r e c t a n g u l a r   s h a p e ,   w i t h  

a c c e s s   o p e n i n g s ' o n   two  o p p o s i t e   s i d e s   c o v e r e d   b y  

r e m o v a b l e   p a n e l s   4 .   The  s u p e r s t r u c t u r e   3  c o n t a i n s  

f o r   e x a m p l e   a  45  KW.  2 7 . 1 2   MHz  d i e l e c t r i c   g e n e r a t o r  

( n o t   s h o w n ) .  

The  c a s i n g   1  m a i n l y   c o n t a i n s   a  r o t a r y  

m o t o r - d r i v e n   t u r n t a b l e   5  w h i c h   c a r r i e s ,   a r o u n d  

i t s   p e r i p h e r y ,   a  p l u r a l i t y   of  v e r t i c a l   e l e c t r i c a l l y  

i n s u l a t e d   l o c a t i n g   s p i n d l e s   6  f o r   r e c e i v i n g  

p a c k a g e s  -   e . g .   c o n e s ,   c h e e s e s   or  m u f f s  -   o f  

y a r n .   The  c a s i n g   h a s   a  r e c t a n g u l a r   o p e n i n g  7   i n  

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

and  w i t h d r a w   p a c k a g e s   on  and  f r o m   t h e   s p i n d l e s   6 .  

A  r o t a r y   t u r n t a b l e   w i t h   24  s p i n d l e s   6  i s   s h o w n  

and  t h i s   can   be  d r i v e n   by  i t s   m o t o r   a t   an  i n f i n i t e l y  

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

50  and  500   p a c k a g e s   p e r   h o u r   as  may  be  r e q u i r e d  

f o r   a  p a r t i c u l a r   t r e a t m e n t   and  t y p e   of   t e x t i l e  

m a t e r i a l   or   f i b r e .   To  one  s i d e t o f   t h e   o p e n i n g  

7  i s   a  c o n t r o l   p a n e l   8  w h i c h   i n c o r p o r a t e s   a l l   t h e  

R a d i o f r e q u e n c y   g e n e r a t o r   and  t u r n t a b l e   o p e r a t i n g  

c o n t r o l s   ( n o t   s h o w n ) .   Two  e x h a u s t   p i p e s   11  

e m e r g e   f r o m   t h e   t o p   of  t h e   c a s i n g   1  and  a r e  



c o n n e c t e d   t o   a  v a c u u m   pump  ( n o t   s h o w n ) .  

As  shown  i n   F i g s .   2  and  3  t h e r e   i s   d i s p o s e d  

c o n c e n t r i c a l l y   w i t h i n   t h e   t u r n t a b l e   5  a  s t a t i o n a r y  
' l i v e '   c y l i n d r i c a l   e l e c t r o d e   9  c o u p l e d   t o   t h e  

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

o u t s i d e   t h e   t u r n t a b l e   5  t h e r e   i s   d i s p o s e d   a  

s t a t i o n a r y   ' e a r t h '   c y l i n d r i c a l   e l e c t r o d e   1 0 .  

The  s i z e   and  s p a c i n g   of  t h e   e l e c t r o d e s   9  a n d  

10  and  t h e   s i z e   of  t h e   t u r n t a b l e   5  may  need   t o   b e  

c h a n g e d   d e p e n d i n g   upon   t h e   t e x t i l e   m a t e r i a l   w h i c h  

i s   t o   be  t r e a t e d   and  w h e t h e r   d r y i n g   i s   or  i s   n o t  

r e q u i r e d   to   c a u s e   d y e s e t t i n g   and  t h e   a p p a r a t u s   i s  

a d a p t e d   t o  e n a b l e   t h i s   t o   be  d o n e .   In  F i g .   2  

t h e r e   a r e   shown  a l t e r n a t i v e   p o s i t i o n s   9'  and  1 0 '  

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

e l e c t r o d e s   r e s p e c t i v e l y   when  t h e   u n i t   i s   to   b e  

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

t u r n t a b l e   5'   b e i n g   t h e n   a l s o   n e c e s s a r y .  
The  p a c k a g e s   p l a c e d   on  t h e   s p i n d l e s   6  m a y  

c o n t a i n   f o r   e x a m p l e   up  to   5  k i l o g r a m s   of  y a r n  
s l i v e r   or   tow  and  may  c a r r y   a t   l e a s t   t h e i r   own 

w e i g h t   of  w a t e r   (5  k g s ) .  

The  m e t h o d   of  t r e a t m e n t   a f t e r   t h e   p a c k a g e s  

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

r o t a t e   i s   f o r   t h e   v a c u u m   pump  and  t h e   r a d i o  

f r e q u e n c y   g e n e r a t o r   to   be  s i m u l t a n e o u s l y  

o p e r a t e d .   T h i s   f i r s t   r e m o v e s   l i q u i d   w a t e r  

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

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

f i e l d   w i t h i n   a  p e r i o d   of  5  t o   15  m i n u t e s   d e p e n d i n g  

u p o n   t h e   s i z e   of  t h e   p a c k a g e s .   Y a r n   may  b e  

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

c o n d i t i o n i n g   i . e .   15%  f o r   w o o l ,   4%  f o r   n y l o n  



and  a c r y l i c   and  1%  f o r   p o l y e s t e r .   W i t h o u t   t h e  

r a d i o   f r e q u e n c y   e n e r g y   t h e   v a c u u m   pump  w i l l  

r e m o v e   v e r y   l i t t l e   w a t e r .  

The  m e t h o d   i s   e f f e c t i v e   b e c a u s e   a s  

t h e   w a t e r   i n   t h e   t e x t i l e   m a t e r i a l   i s   h e a t e d   b y  

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

m e c h a n i c a l l y   r e t a i n e d   l i q u i d   w a t e r   as  a  f i r s t  

s t e p ,   f o l l o w e d   by  w a t e r   v a p o u r   as  t h e   t e m p e r a t u r e  

w i t h i n   e a c h   p a c k a g e   r i s e s   t o w a r d s   1 0 0 ° C .   T h e  

l i q u i d   w a t e r   t e m p e r a t u r e   i s   b e t w e e n   15°C  a n d  

30°C  and  t h e   v a c u u m   pump  o n l y  e n s u r e s   t h a t   t h e  

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

s u i t a b l e   c o n t a i n e r   or  d r a i n .  

T h i s   m e t h o d   can   e q u a l l y   w e l l   be  a p p l i e d  

t o   f i b r e s   i n   m o s t   f o r m s   p r o v i d e d   t h e y   a r e  

r e s t r a i n e d   f r o m   m o v i n g   w i t h   t h e   a i r   or   v a p o u r  
f l o w .   As  e x a m p l e s   may  be  q u o t e d   b e a m s   ( r o l l s )  

c l o t h   or   b e a m s   of  y a r n   as  w e l l   as  p a c k a g e s   a n d  

l o o s e   s t o c k .  



1.  A  m e t h o d   o f  d r y i n g   t e x t i l e   m a t e r i a l  

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

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

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

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

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

s u c t i o n .  

2.  A p p a r a t u s   f o r   p e r f o r m i n g   t h e   m e t h o d   o f  

C l a i m   1,  c o m p r i s i n g   a  s u b s t a n t i a l l y   c l o s e d  

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

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

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

w h i l e   t h u s   c i r c u l a t i n g   or   r e v o l v i n g   and  a  

v a c u u m   pump  f o r   e v a c u a t i n g   w a t e r   or  w a t e r  

v a p o u r   f r o m   t h e   c o n t a i n e r .  

3.  A p p a r a t u s   as  s e t   f o r t h   i n   C l a i m   2  

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

m a t e r i a l   i n   t h e   c o n t a i n e r   and  w h e r e i n   t h e  

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

c y l i n d r i c a l   c o n c e n t r i c   e l e c t r o d e s   b e t w e e n  

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

w i t h   t h e   t u r n t a b l e .  

4 .   A p p a r a t u s   as  s e t   f o r t h   i n   C l a i m   3  w h e r e i n  

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

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

5.  A p p a r a t u s   as  s e t   f o r t h   in   C l a i m   3  o r  

C l a i m   4  w h i c h   i s   a d a p t e d   to   a c c o m m o d a t e   a  



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

s i z e s   a t   d i f f e r e n t   p o s i t i o n s .  

6.   A  m e t h o d   of   d r y i n g   t e x t i l e   m a t e r i a l  

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

7.  A p p a r a t u s   f o r   d r y i n g   p a c k a g e d   t e x t i l e  

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

w i t h   r e f e r e n c e   t o ,   and  as  shown  i n ,   t h e  

a c c o m p a n y i n g   d r a w i n g s .  
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