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ACTORUM  AG 

In  a  process  and  apparatus  for  drying  wetted  textile 
fabric  the  known  use  of  dry  air  to  dry  the  fabric  is  replaced 
by  the  use  of  superheated  steam  at  about  150  °C. 



This  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   d r y i n g   wet  t e x t i l e  

f a b r i c s   in   a  s t e n t e r   or  f l o a t - d r y e r   and  i m p r o v e m e n t s   in   o r  

r e l a t i n g   to  a  s t e n t e r   or  f l o a t - d r y e r   a d a p t e d   to  c a r r y   out  t h e  

p r o c e s s .  

In  what  f o l l o w s ,   the   word  " s t e n t e r "   i n c l u d e s   a  s i n g l e   l a y e r  

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

"chamber"   i n c l u d e s   a  p l u r a l i t y   of  c h a m b e r s .  

A  s t e n t e r   could   be  d e f i n e d   as  a  mach ine   e s s e n t i a l l y  

c o m p r i s i n g   ( i )   a  mechan i sm  to  f e ed   c o n t i n u o u s l y   a  w e t t e d   t e x t i l e  

f a b r i c   i n t o   a  chamber   in   which   ( i i )   p r o c e s s e s   such  as  e q u a l i s i n g ,  

f i n i s h i n g   or  c u r i n g   a re   c a r r i e d   out  on  the  moving  f a b r i c   w h i l e   i t  

is  b e i n g   s i m u l t a n e o u s l y   d r i e d ,   and  ( i i i )   a  mechan i sm  f o r   d e l i v e r i n g  

from  s a i d   chamber   d r i e d   p r o c e s s e d   f a b r i c .  

A  s t e n t e r   in  c u r r e n t   use  employs   dry  a i r   as  the  e v a p o r a t i n g  

medium  in  i t s   chamber .   Good  r e s u l t s   cou ld   be  o b t a i n e d   i f   t h e  

d r y i n g   medium  is  m o i s t u r e l e s s   a i r   bu t   t h a t   is  n e v e r   p o s s i b l e  

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

and  the  a i r   in  the  chamber   can  n e v e r   be  c o m p l e t e l y   d ry .   H o w e v e r ,  

i t   has  been   a s c e r t a i n e d   t h a t   t he   optimum  r a t i o   of  a i r   to  m o i s t u r e  

in   the  medium  c i r c u l a t i n g   in   t he   chamber   s h o u l d   be  9:1  b y  w e i g h t .  

S i n c e   e v a p o r a t i o n   is  a  c o n t i n u o u s   p r o c e s s ,   t he   s a i d   r a t i o   w i l l   b e  



f l u c t u a t i n g   and  in   c o u r s e   of  t i m e ,   i t   i s   bound  to  f a l l   be low  t h e  

opt imum.  I t   t h e n   becomes   n e c e s s a r y   to  e x h a u s t   some  of  t h e  

medium  from  the   c h a m b e r .   As  a  r e s u l t   of  t he   p a r t i a l   e x h a u s t i n g  

of  the   medium,  a  s l i g h t   vacuum  is   c r e a t e d   r e s u l t i n g   in   t h e  

s u c k i n g   in   of  f r e s h   a i r   from  gaps  a t   t he   e n t r y   and  e x i t   of  t h e  

f a b r i c   i n t o   and  f rom  t h e   c h a m b e r .   The  f r e s h   a i r   has  to  be  r a i s e d  

to   the   t e m p e r a t u r e   of  150°  C.  The  t e m p e r a t u r e   o f  t h e   e x h a u s t e d  

medium  is  a round   130°  C.  There   i s   t hus   a  d i s t i n c t   l o s s   a n d  

e x p e n d i t u r e   of  h e a t   e n e r g y .  

I t   is   an  o b j e c t   of  t h i s   i n v e n t i o n   to  m i n i m i s e   the   a f o r e s a i d  

l o s s   and  e x p e n d i t u r e   of  h e a t   e n e r g y .   This   is  a c h i e v e d   b y  

s u b s t i t u t i n g   f o r   t he   h o t   a i r ,   s u p e r - h e a d e d   s t eam  which   w i l l   s a v e  

a  c o n s i d e r a b l e   amount   of  h e a t   e n e r g y .   Th i s   change  of  medium  d o e s  

no t   i n v o l v e   i n j e c t i o n   of  s t eam  i n t o   t h e   chamber   b e c a u s e   t h e  

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

c o n t i n u o u s l y   the   r e q u i s i t e   q u a n t i t y   of  s t eam  bu t   i t   has   to  b e  

h e a t e d   to  a  t e m p e r a t u r e   of  a b o u t   150°  C.  Over  and  above  t h e  

s a v i n g   of  h e a t   e n e r g y ,   t h i s   change   m a k e s ,  i t   p o s s i b l e  

(a)   to  m a i n t a i n   u n i f o r m   t e m p e r a t u r e ,  

(b)  to   o b t a i n   i n c r e a s e d   p r o d u c t i o n ,  

(c)   to  improve   the   h a n d l i n g   q u a l i t y   of  the   f a b r i c ,   a n d  

(d)  to  p r e v e n t   y e l l o w i n g   of  t h e  f a b r i c .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   a  p r o c e s s   f o r   d r y i n g   w e t t e d  

t e x t i l e   f a b r i c   of  t he   k ind   wh ich   c o m p r i s e s  p a s s i n g   the   w e t t e d  

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

f a b r i c   p a s s e s   t h r o u g h   the   s t e n t e r  i t   is   s u b j e c t e d   to  s u p e r h e a t e d  

s t eam  a t   a  t e m p e r a t u r e   of  a b o u t   150°  C.,  the   s u p e r h e a t e d   s t e a m  

b e i n g   g e n e r a t e d   by  e v a p e r a t i o n   of  t he   m o i s t u r e   in   the   w e t t e d   f a b r i c .  

The  chamber   d e s i g n   has  to  be  m o d i f i e d   b e c a u s e   of  t he   c h a n g e  

of  medium  from  ho t   a i r   to  s u p e r h e a t e d   s t e a m .  



The  known  c u r r e n t   s t e n t e r   has  a  chamber   p r o v i d e d   w i t h  

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

l o c a t e d   in  the  v i c i n i t y   of  a  l i n e a r   p l u r a l i t y   of  s u c t i o n   f a n s ,  

each  fan   b e i n g   l o c a t e d   in  a  c i r c u l a r   f a n - h o u s i n g   o p e n i n g   i n t o   a  

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

moving  f a b r i c .   In  c u r r e n t   s t e n t e r s ,   the  o p e n i n g s   a re   a  

p l u r a l i t y   of  h o l e s .  

This  i n v e n t i o n ,   h o w e v e r ,   p r o v i d e s   d i s c h a r g e   of  s u p e r h e a t e d  

s team  by  t r a n s v e r s e   w i d t h w i s e   j e t s   upon  the  moving  f a b r i c   b y  m e a n s  

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

i n n e r   w a l l s   of  the   v e n t u r i   o p e n i n g s   b e i n g   a d a p t e d   to  form  a  

c h a n n e l   f o r   the   r e t u r n   of  the   s t eam  r e f l e c t e d   from  the   s u r f a c e   o f  

the  f a b r i c   to  the   s p a c e   in   the   v i c i n i t y   of  the   r a d i a t o r s ,   t h e  

s team  e n t e r i n g   the  t u n n e l   b e i n g   gu ided   i n t o   the  v e n t u r i   o p e n i n g s  

by  means  of  p a r a l l e l l y   d i s p o s e d   p e n d a n t   i n c l i n e d   s l a t s   t r a n s v e r s e  

to  the  v e n t u r i   o p e n i n g s .  

In  the  c u r r e n t   s t e n t e r ,   the   e x h a u s t   is  l o c a t e d   in   the   top   o f  

the  chamber .   This   p o s i t i o n   of  the   e x h a u s t   is  not   d e s i r a b l e   w h e n  

the  d r y i n g   medium  is   changed   from  a i r   to  s u p e r h e a t e d   s t e a m .  

Being   l i g h t e r   t h a n   a i r ,   the   s t eam  t e n d s   to  r i s e   to  the   top   of  t h e  

chamber   l e a v i n g   some  a i r   at   the   b o t t o m .   F u r t h e r m o r e ,   the   med ium 

in   the  chamber   c o n t a i n s   the   v a p o u r   of  o i l   or  wax  used   in   f i n i s h i n g  

the  f a b r i c ,   the   c o n d e n s a t i o n   of  which   n e a r   the  e x h a u s t   in   the   t o p  

of  the  chamber   would  p r o d u c e   d r o p l e t s   which  migh t   f a l l   on  t h e  

r u n n i n g   f a b r i c   and  damage  i t .  

This   i n v e n t i o n ,   t h e r e f o r e ,   p r o v i d e s   an  e x h a u s t   o p e n i n g   o r  

o p e n i n g s   in   the   b o t t o m   of  the   chamber .   The  b o t t o m   l o c a t i o n   o f  

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

chamber .   With  the   change  of  medium  in  the  chamber   to  s u p e r h e a t e d  

s t eam,   the  p o s s i b i l i t y   of  the   p r e s s u r e   i n s i d e   the   chamber   e x c e e d i n g  



t he   s a f e t y   l e v e l   c a n n o t   be  r u l e d   o u t .   This   i n v e n t i o n   a c c o r d i n g l y  

p r o v i d e s   each  of  t he   e x h a u s t   o p e n i n g s   w i t h   a  damper   a d a p t e d   t o  

o p e r a t e   on ly   when  the   p r e s s u r e   i n s i d e   the   chamber   e x c e e d s   t he   s a f e t y .  

l e v e l .   The  damper   is   a c t u a t e d , b y   a  mechan i sm  wh ich   i s   in   t u r n  

a c t u a t e d   by  a  s i g n a l   from  a  p h o t o e l e c t r i c   c e l l   wh ich   b e c o m e s  

a c t i v a t e d   on ly   when  the   l e v e l   in   a  manomete r   l imb  c o n n e c t e d   to  t h e  

chamber   goes  down  beyond   the   s a f e t y   l e v e l .  

How  t h e  i n v e n t i o n   may  b e .  c a r r i e d   out  w i l l   now  be  d e s c r i b e d   w i t h  

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

F i g u r e s   1  and  2  show  s c h e m a t i c a l l y   a  s i n g l e   l a y e r  s t e n t e r   i n  

s e c t i o n a l   e l e v a t i o n   and  p l a n ;  

F i g u r e s   3  and  4  show  s c h e m a t i c a l l y   a  m u l t i   l a y e r   s t e n t e r   i n  

s e c t i o n a l   e l e v a t i o n   and  p l a n .  

F i g u r e s   5  and  6  show  s c h e m a t i c a l l y   a  f l o a t - d r y e r   i n   s e c t i o n a l  

e l e v a t i o n   and  p l a n ;  

F i g u r e  7   i s   a  s e c t i o n   of  the   chamber   Y  t a k e n   a l o n g   the   l i n e   AB 

in   F i g u r e s   2,  5  and  6 ;  

F i g u r e   8  i s   a  s i m i l a r   view  to  F i g u r e  7   s h o w i n g   a  s e c t i o n   o f  

the  chamber   Y  t a k e n   a l o n g   the   l i n e  C D   in   F i g u r e   3 ;  

F i g u r e s   9  and  10  i l l u s t r a t e   r e s p e c t i v e l y   in   p e r s p e c t i v e   a n d  

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

F i g u r e   11  i l l u s t r a t e s   s c h e m a t i c a l l y   t h e   o p e r a t i o n   of  t he   d a m p e r  

in   the   e x h a u s t   to  t he   c h a m b e r .  

X,  Y  and  Z  i n d i c a t e   r e s p e c t i v e l y   in   each  of  t he   F i g u r e s   1  to  6  

the   f a b r i c   f e e d i n g   mechan i sm,   the   chamber   and  the   f a b r i c   d e l i v e r i n g  

mechan i sm.   This   i n v e n t i o n   i s   c o n c e r n e d   w i t h   on ly   t he   chamber   Y  i n  

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

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

f i g u r e s   of  t he   d r a w i n g s .  

R e f e r r i n g   to  F i g u r e   7,  1  i n d i c a t e s   the   f a b r i c   s h e e t   p a s s i n g  



t h r o u g h   the   chamber   Y.  In  the  F i g u r e s   1  to  6,  la   i n d i c a t e s   t h e  

wet  f a b r i c   e n t e r i n g   the   chamber   Y  1 b  t h e  d r y   p r o c e s s e d   f a b r i c  

d e l i v e r e d   from  the  chamber   Y  and  9  i n d i c a t e s   the  v e r t i c a l   s e c t i o n  

of  the   w a l l s   of  the   chamber   Y  a l o n g   the   s e c t i o n a l   l i n e   AB.  The 

chamber  has  an  e x h a u s t   o p e n i n g   8  at  i t s   b o t t o m .   The  f a b r i c   1  i s  

p a r t i a l l y   dry   a f t e r   i t s  p a s s a g e   from  the   e n t r y   to  the   l i n e   AB. 

I t   is  b e i n g   f u r t h e r   d r i e d   by  s u p e r h e a t e d   s t e a m   which   is   made  t o  

c i r c u l a t e   in   the   chamber   Y  by  means  of  f a n s   2  and  3  l o c a t e d   ins ide  

the  f a n - h o u s i n g s   4 .1   and  5.1  and  the   t r u n c a t e d   t u n n e l s   4 .2   and  5 . 2  

r e s p e c t i v e l y .   The  t u n n e l s   have  the   o p e n i n g s   10  f a c i n g   the   f a b r i c  

1.  The  v a p o u r   p r o d u c e d   by  the  e v a p o r a t i o n   of  the   m o i s t u r e   in   t h e  

f a b r i c   1  and  the   s t eam  r e f l e c t e d   from  the  f a b r i c   1  p r o c e e d   to  t h e  

space   s u r r o u n d i n g   the   r a d i a t o r s   6  and  7  l o c a t e d   in   the   chamber   Y 

n e a r   i t s   w a l l s   9 .1   and  9 .2   r e s p e c t i v e l y .   The  f ans   2  and  3  a r e  

l o c a t e d   be low  and  above  the   r a d i a t o r s   7  and  6  r e s p e c t i v e l y .   The  

a r rows   in   F i g u r e  7   show  the   d i r e c t i o n   of  t he   c i r c u l a t i o n   of  t h e  

m e d i u m .  

F i g u r e   8  is   a  d u p l i c a t i o n   of  F i g u r e   7  w i t h   t h i s   d i f f e r e n c e  

t h a t   the   f a b r i c   1  is  moving  in   the   o p p o s i t e   d i r e c t i o n s   in   t h e  

u p p e r   and  l o w e r   h a l v e s   of  the   f i g u r e .  

R e f e r r i n g   to  F i g u r e s   9  and  10,  10  i n d i c a t e s   the   l i n e a r  

v e n t u r i   o p e n i n g s   in   the   t u n n e l   4 .2   or  5 .2   w i t h   the   c h a n n e l   11  

b e t w e e n   them.   I m m e d i a t e l y   below  the  c h a n n e l   11  a re   a  s e r i e s   o f  

p a r a l l e l   p e n d a n t   s l a t s   1 2 .  

R e f e r r i n g   to  F i g u r e   11,  a  manomete r   13  is  c o n n e c t e d   to  t h e  

chamber   Y.  The  a r r o w s   14  i n d i c a t e   the   p o s i t i o n   of  a  p h o t o -  

e l e c t r i c   c e l l .   A  s i g n a l   from  the  p h o t o e l e c t r i c   c e l l   a c t u a t e s  

the  m o t o r i z e d   d r i v e   15  of  the   damper  16  in   the   e x h a u s t   o p e n i n g   8 .  - -  

The  w e t t e d   f a b r i c   la   is  fed  i n t o   the   chamber   Y  where  i t   i s  

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



r a d i a t o r s   6  and  7.  The  s u p e r h e a t e d   s t e a m   is  sucked   in   by  t h e  

fans   2  and  3  t h r o u g h   the   o p e n i n g   in   t he   f a n   h o u s i n g s   4 .1   and  5 . 1  

and  pushed   i n t o   the   t u n n e l s   4 .2   and  5 . 2   f rom  where   t he   s u p e r h e a t e d .  

s t eam  is   j e t - d i s c h a r g e d   a g a i n s t   t he   f a b r i c   1  (  a  s t a g e   b e t w e e n   l a  

and  I b )   a n d  i s   r e f l e c t e d   a l o n g   w i t h   v a p o u r   a l o n g   the   c h a n n e l   11  

t o w a r d s   the   r a d i a t o r s   6 ' a n d  7   where   i t   i s   h e a t e d   to  the   r e q u i s i t e  

t e m p e r a t u r e   and  goes  t h r o u g h   the   same  c y c l e   a s  d e s c r i b e d .   The  

s t eam  e n t e r i n g   the   t u n n e l s   4 .2   and  5 .2   i s   pushed   i n t o   t he   g a p s  -  

b e t w e e n   t he   p e n d a n t   s l a t s   12  and  t h e r e f r o m   i n t o   t he   v e n t u r i  

o p e n i n g s   10  f rom  where   the   s t e a m   is   d i s c h a r g e d   in   a  l i n e a r   j e t  

a g a i n s t   the   f a b r i c   1.  In  p r a c t i c e ,   t h e r e   i s   a  p l u r a l i t y   of  f a n s  

2  (or   3)  l i n e a r l y   d i s p o s e d   and  c o r r e s p o n d i n g   t u n n e l s   4 .2   and  5 . 2  

r e s p e c t i v e l y .   I t   is  however   p o s s i b l e   f o r   one  f a n   to  f eed   two  o r  

t h r e e   t u n n e l s   by  the   r e q u i s i t e   a r r a n g e m e n t   of  f a n - d i s c h a r g e   d u c t s .  

Such  an  a r r a n g e m e n t   w i l l   i n c r e a s e   s p a c e   b e t w e e n   the   f a n s   m a k i n g  

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



1)  A  p r o c e s s ,   f o r   d r y i n g   w e t t e d   t e x t i l e   f a b r i c ,   of  the   k i n d  

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

c h a r a c t e r i s e d   in   t h a t   as  the   w e t t e d   f a b r i c   p a s s e s   t h r o u g h   t h e  

s t e n t e r   i t   is   s u b j e c t e d   to  s u p e r h e a t e d   s t eam  at   a  t e m p e r a t u r e   o f  

a b o u t   150°  C.,  the   s u p e r h e a t e r   s t e a m   b e i n g   g e n e r a t e d   b y  

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

2)  A  s t e n t e r ,   f o r   d r y i n g   w e t t e d   t e x t i l e   f a b r i c ,   of  the   k i n d  

which   has  one  or  more  f ans   l o c a t e d   in   a  f a n - h o u s i n g   and  a d a p t e d  

to  e n t r a i n   a i r   a l o n g   one  or  more  t u n n e l s   c o n n e c t e d   to  the  h o u s i n g  

and  o p e n i n g s   in   each  t u n n e l   t h r o u g h   wh ich   a i r   is  d i s c h a r g e a b l e  

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

chamber   of  the   s t e n t e r  a n d   h a v i n g   one  or  more  e x h a u s t   o u t l e t s   t o  

the   chamber   c h a r a c t e r i s e d   in   t h a t :   the   s t e n t e r   has  means  t o  

g e n e r a t e   s u p e r h e a t e d   s t eam  at   a  t e m p e r a t u r e   of  abou t   150°  C.  t o  

dry  the   f a b r i c .  

3)  A  s t e n t e r   as  c l a i m e d   in   c l a i m   2  c h a r a c t e r i s e d   in  t h a t   t h e  

o p e n i n g s   c o m p r i s e   v e n t u r i s   ( 1 0 ) .  

4)  A  s t e n t e r   as  c l a i m e d   in   c l a i m   3  c h a r a c t e r i s e d   in   t h a t   t h e  

v e n t u r i   (10)   o p e n i n g s   are   m u t u a l l y   p a r a l l e l   and  each  one  c o m p r i s e s  

an  e l o n g a t e d   j e t ,   t h e r e   b e i n g   a  c h a n n e l   (11)  b e t w e e n   a d j a c e n t  



v e n t u r i   o p e n i n g s   (10)   to  c o l l e c t   s t e a m .  

5)  A  s t e n t e r   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 r e   is   a  p l u r a l i t y   of  m u t u a l l y   p a r a l l e l   s l a t s   (12)  p o s i t i o n e d  

to  gu ide   s t eam  from  the   a s s o c i a t e d   t u n n e l   ( 4 . 2 ,   5 . 2 )   t o w a r d s  

the   v e n t u r i  o p e n i n g s   ( 1 0 ) .  

6)  A  s t e n t e r   as  c l a i m e d   in   c l a i m   2  c h a r a c t e r i s e d   i n   t h a t  

each  of  the   e x h a u s t   o u t l e t s   (8)  is   in   t he   b o t t o m   of  the   chamber   ( Y ) .  

7)  A  s t e n t e r   as  c l a i m e d   i n   c l a i m   6  c h a r a c t e r i s e d   in   t h a t   e a c h  

e x h a u s t   o u t l e t   (8)  is   p r o v i d e d   w i t h   a  damper   (16)  which  i s   a d a p t e d  

to  be  n o r m a l l y   c l o s e d   b u t   to  be  opened  when  the  p r e s s u r e   i n   t h e  

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

8)  A  s t e n t e r   a s  - c l a i m e d   in   c l a i m   7  c h a r a c t e r i s e d   in   t h a t   e a c h  

damper  (16)   is   c o n n e c t e d   to  a  m o t o r i s e d   d r i v e   (15)  t he   o p e r a t i o n  

of  which   is  c o n s i d e r a b l e   by  a  p r e s s u r e   s e n s i t i v e   d e v i c e   (13,   1 4 ) .  

9)  A  s t e n t e r   as  c l a i m e d   i n   any  one  of  c l a i m s   2  to  8  

c h a r a c t e r i s e d   in   t h a t   one  f a n   ( 2 , 3 )   is   a d a p t e d   to  f eed   a  p l u r a l i t y  

of  t u n n e l s   ( 4 . 2 ,   5 . 2 )   by  an  a r r a n g e m e n t   of  f a n   d i s c h a r g e   d u c t s .  
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