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A  method  and  apparatus  for  producing  a  felted  rope 
or  roving  wherein  rovings  or  slubbings  of  wool  or  blends 
of  wool  with  other  fibres  are  subjected  to  an  oscillatory 
rubbing  movement. 

In  order  to  produce  a  felted  rope  or  roving  of  a 
quality  which  enables  it  to  be  used  as  a  substitute  for 
conventional  spun  yarns  the  oscillatory  rubbing  move- 
ment  is  carried  out  in  the  presence  of  water.  The  oscil- 
latory  rubbing  movement  is  carried  out  at  several  sta- 
tions  using  several  pairs  of  rubbers  32.  Water  heated 
to  a  predetermined  temperature  is  fed  to  each  of  the 
rubbers.  Excess  water  is  removed  using  a  pair  of 
squeeze  rollers  40  and  the  felted  rope  or  roving  is 
further  dried  using  heated  drums  42.  The  speed  of  for- 
word  movement,  the  rate  of  oscillation  and  stroke  of 
the  rubbers  is  controlled  to  give  the  desired  degree  of 
felting. 



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  t he   p r o d u c t i o n   o f  

t e x t i l e   y a r n s   and  in  p a r t i c u l a r   to  a  m e t h o d   of  p r o d u c i n g  

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

out   t h e   m e t h o d .  

I t   is   an  aim  of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

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

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

t h e   s p u n ,   or  spun   and  d o u b l e d ,   t y p e   n o r m a l l y   u s e d   i n  

w e a v i n g ,   t u f t i n g   or  k n i t t i n g   p r o c e s s e s .  

B r i t i s h   P a t e n t   No.  1 3 5 1 0 4 3   d e s c r i b e s   a  m e t h o d   a n d  

a p p a r a t u s   f o r   p r o d u c t i o n   of  n o n - t w i s t   y a r n   f rom  r i b b o n s  

as  t h e y   a r e   d e l i v e r e d   f rom  a  c a r d i n g   m a c h i n e .   T h e  

r i b b o n s   e n t e r   dry   i n t o   t he   f i r s t   r u b b i n g   l e a t h e r s   a n d  

a r e   t h e n   damped   w i t h   ho t   w a t e r   p r i o r   to  e n t r y   t o  

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

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

i s   no t   f e l t e d   s u f f i c i e n t l y .   One  f a c t o r   l e a d i n g   to  t h e  

u n s a t i s f a c t o r y   n a t u r e   of  t he   y a r n   p r o d u c e d   a c c o r d i n g  

to  t h i s   known  p r o c e s s   is   t h a t   t he   m a t e r i a l   i s   n o t  

s u b j e c t e d   to  t he   r u b b i n g   a c t i o n   f o r   a  s u f f i c i e n t   t i m e .  

I t   i s   an  aim  of  t h e   p r e s e n t   i n v e n t i o n   to  p r o d u c e  

a  f e l t e d   r o p e   or  r o v i n g   w h i c h   is   d i f f e r e n t   to  t h a t  

p r o d u c e d   by  t h e   known  m e t h o d   and  a p p a r a t u s .  

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

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

r o v i n g s   or  s l u b b i n g s   of  wool   or  b l e n d s   of  wool   w i t h  

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

s u b j e c t i n g   t h e   r o v i n g s   or  s l u b b i n g s   to  an  o s c i l l a t i n g  

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

•  A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t he   i n v e n t i o n  

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



r o v i n g s   or  s l u b b i n g s   of  wool  or  b l e n d s   of  wool  w i t h  

o t h e r   f i b r e s   to  p r o d u c e   a  f e l t e d   r o p e   or  r o v i n g ,  

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

s u b j e c t   t he   r o v i n g s   or  s l u b b i n g s   c a r r i e d   t h e r e b y  

to  an  o s c i l l a t i n g   r u b b i n g   m o v e m e n t   and  means   f o r  

s u p p l y i n g   w a t e r   to  a t   l e a s t   some  of  t h e   s a i d   c o n v e y i n g  

d e v i c e s .  

The  r o v i n g s   p a s s   t h r o u g h   a  s e r i e s   of  a p r o n s   w h e r e  

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

The  w a t e r   i s   ho t   t y p i c a l l y   55°C  a n d r  

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

s i x   s e t s   of  r u b b e r s   or  a p r o n s   a r e   e m p l o y e d .   E a c h  

r u b b e r   or  a p r o n   s u b j e c t s   t he   r o v i n g s   or  s l u b b i n g s   to  a  

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

t r a n s v e r s e   m o v e m e n t   and  a  f o r w a r d   m o v e m e n t .   The  d e g r e e  

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

p e r f o r m e d  o n   t he   r o v i n g s   or  s l u b b i n g s   a t   e a c h   a p r o n  
i s   n o t   n e c e s s a r i l y   t h e   s ame .   In  t h e   p r e f e r r e d   m e t h o d  

s c o u r i n g   t a k e s   p l a c e   a t   t h e   f i r s t   a p r o n   in   t he   p r e s e n c e  
of   ho t   w a t e r   and  a  s c o u r i n g   a g e n t ,   a n d  t h e   s c o u r e d .  

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

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

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

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

o t h e r .   M i g r a t i o n   and  c o n s o l i d a t i o n   of  t h e   f i b r e s   w i t h i n  

t h e   s l u b b i n g s   t a k e s   p l a c e   a t   t h i s   s t a g e .   The  d e g r e e  

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

to  t h e   s l u b b i n g s   or  r o v i n g s   and  t h i s   i s   d e p e n d e n t   on  t h e  

c o m b i n a t i o n   of  t i m e ,   o s c i l l a t o r y   s p e e d ,   s t r o k e ,   f o r w a r d  

s p e e d   and  t e m p e r a t u r e .  

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

a p r o n  w h e r e   h e a t e d   c l e a n   w a t e r   is   a p p l i e d   to  c l e a n   a w a y  

r e s i d u e   or  f o r e i g n   m a t t e r   p r e s e n t   w i t h i n   t he   y a r n .   A t  

t h i s   s t a g e   the   f e l t e d ,   y a r n   or  r o p e ,   is   s a t u r a t e d   a n d  

h o l d s   a  w a t e r   c o n t e n t   of  a p p r o x i m a t e l y   320%.  The  f e l t e d  



r o p e   is  p a s s e d   t h r o u g h   a  s e t   of  s q u e e z e   r o l l e r s   t o  

e x t r a c t   t he   w a t e r   to  a  l e v e l   of  a p p r o x i m a t e l y   100% 

w a t e r   c o n t e n t   b e f o r e   p a s s i n g   to  a  d r y i n g   z o n e .   D r y i n g  

is   p r e f e r a b l y   a c h i e v e d   by  p a s s i n g   t he   f e l t e d   r o p e  

a r o u n d   a  p l u r a l i t y   of  e l e c t r i c a l l y   h e a t e d   d rums   o r  

r o l l e r s .   The  f e l t e d   r o p e   or  y a r n   i s   d r i e d   to  a  m o i s t u r e  

c o n t e n t   of  15%  and  t h e n   wound  o n t o   s u i t a b l e   s t o r a g e  

p a c k a g e s .  

The  r o v i n g s   or  s l u b b i n g s   may  be  s u b j e c t e d   to  a  

p o u n d i n g   m o v e m e n t   a t   t he   same  t i m e   as  t h e y   a r e   s u b j e c -  

t ed   to  t he   o s c i l l a t o r y   r u b b i n g   m o v e m e n t .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

f u r t h e r   by  way  of  e x a m p l e   o n l y ,   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   1  i s   a  d i a g r a m m a t i c   s i d e   e l e v a t i o n   of  o n e  

e m b o d i m e n t   of  a  m a c h i n e   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 ;  

F i g u r e   2  i s   a  d i a g r a m m a t i c   p e r s p e c t i v e   v i ew   of  a  

s e c o n d   e m b o d i m e n t   of  a  m a c h i n e   in  a c c o r d a n c e   w i t h   t h e  

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

F i g u r e   3  i s   a  d i a g r a m m a t i c   s i d e   e l e v a t i o n   s h o w i n g  

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

R e f e r r i n g   f i r s t l y   to  t he   e m b o d i m e n t   of  F i g u r e   1 .  

M a t e r i a l   i s   unwound   f rom  a  p l u r a l i t y   of  s u p p l y   p a c k a g e s  

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

" s l i v e r   c a n s   or  o t h e r   such   c o m m o n l y   u s e d   c o n t a i n e r  

v e h i c l e s .  

Each  r e s u l t i n g   r o v i n g   12  i s   t h e n   p a s s e d   b e t w e e n  

a  s e r i e s   of  c o n t i n u o u s   a p r o n s   14.  W a t e r   a t   a  p r e d e -  
t e r m i n e d   t e m p e r a t u r e  ,   c o n t a i n i n g   a  f e l t i n g   a g e n t ,  

i s   a l s o   a p p l i e d   to  t he   c o n t i n u o u s   a p r o n s   v i a   p i p e w o r k  
16.  The  a p r o n s   1 4 a , 1 4 b , 1 4 c   d e l i v e r   t he   r o v i n g s  

l o n g i t u d i n a l l y ,   and  a t   t he   same  t i m e   i m p a r t   a  

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

g e n e r a l l y   p a r a l l e l   to  the   c o n v e y i n g   s u r f a c e   of  t h e  



a p r o n s )   to  the   r o v i n g s .   A  p o u n d i n g   m o v e m e n t   ( i n   a  

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

s u r f a c e   of  t h e   a p r o n s )   may  a l s o   be  i m p a r t e d   to  t h e  

r o v i n g s   by  t h e   a p r o n s .   The  p o u n d i n g   m o v e m e n t   can  b e  

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

t h e   m a t e r i a l   as  i t   i s   p a s s i n g   t h r o u g h .  

A f t e r   p a s s i n g   t h r o u g h   a  p l u r a l i t y   ( 1 4 a , 1 4 b , 1 4 c )  

o f  s u c h   a p r o n s   14,  whose   n u m b e r   d e p e n d s   upon  t h e  

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

a n o t h e r   s e t   of   o s c i l l a t i n g   a p r o n s   20  b e f o r e   b e i n g  

f i n a l l y   wound  on  to  h a n k   r e e l s   2 2 .  

V a r i a b l e   s p e e d s   a r e   i n c o r p o r a t e d   in  t h e   m a c h i n e  

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

m a c h i n e ,   t h e   a m o u n t   of   rub  i m p a r t e d   to  t h e   r o v i n g  

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

to  t he   r o v i n g .   A  m e t e r i n g   d e v i c e   i s   a l s o   i n c o r p o r a t e d  

to  c o n t r o l   t h e   f l o w   of   w a t e r   to  t h e   s e v e r a l   f e l t i n g  

z o n e s .   The  w a t e r   i s   c o l l e c t e d ,   f i l t e r e d ,   r e - h e a t e d  

and  t h e n   r e - c y c l e d .  

S t a i n l e s s   s t e e l   i s   u s e d   w h e r e   m e t a l   i s   l i k e l y  

to  come  in  c o n t a c t   w i t h   t he   w a t e r .  

The  m a c h i n e   i s   so  d e s i g n e d   t h a t   a  m u l t i p l e  

n u m b e r   of  s l i v e r s   or  r o v i n g s   12  a r e   p r o c e s s e d   t h r o u g h  

t h e   m a c h i n e   a t   t h e   same  t i m e .  

R e f e r r i n g   now  to  F i g u r e s   2  and  3  t h e r e   i s   s h o w n  

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

m a c h i n e   t a k e s   a  more   l i n e a r   f o r m .  

M a t e r i a l   to  be  f e l t e d   in  t he   fo rm  of  r o v i n g s   o r  

s l u b b i n g s   a r e   unwound   f rom  a  p l u r a l i t y   of  s u p p l y   p a c k -  

a g e s   30.  T y p i c a l l y   t h e s e   p a c k a g e s   w o u l d   be  c o n v e n t i o n a l  

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

to  be  f e l t e d .   Two  s u c h   b o b b i n s   a r e   i l l u s t r a t e d   i n  

F i g u r e   2 .  



The  main  b u l k   of  t he   m a c h i n e   c o m p r i s e s   a  

p l u r a l i t y   of  a p r o n s   32.  For  s i m p l i c i t y   o n l y   t h r e e  

s e t s   of  a p r o n s   a r e   i l l u s t r a t e d   bu t   i t   w i l l   b e  

a p p r e c i a t e d   t h a t   any  c o n v e n i e n t   n u m b e r   may  be  e m p l o y e d .  

S ix   a p r o n s   a r e   e m p l o y e d   in  t he   p r e f e r r e d   m a c h i n e .  

Each  a p r o n   32  c o m p r i s e s   a  p a i r   of  e n d l e s s   b a n d s   3 4 , 3 6  

w h i c h   a r e   e n t r a i n e d   a r o u n d   r o l l e r s   38.  The  b a n d s   a r e  

d r i v e n   by  d r i v e   means   in  t he   d i r e c t i o n   of  f o r w a r d  

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

by  a r r o w   A.  T h u s ,   band  34  r o t a t e s   a n t i - c l o c k w i s e  

and  band  36  r o t a t e s   c l o c k w i s e   as  v i e w e d   in  F i g u r e   1 .  

The  b a n d s   34  and  36  a r e   a l s o   o s c i l l a t e d   in  a  d i r e c t i o n  

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

s l u b b i n g s   i n d i c a t e d   by  a r r o w   B.  The  b a n d s   34  and  36  

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

The  s p e e d   of  f o r w a r d   m o t i o n ,   t he   r a t e   of  o s c i l l a t i o n  

and  t h e   s t r o k e   a r e   a l l   v a r i a b l e   and  in  u s e ,   a r e  

a d j u s t e d   to  g i v e   a  d e s i r e d   a m o u n t   of  f e l t i n g .  

As  w i l l   be  s e e n   f rom  F i g u r e s   2  and  3  t he   t w o  

b a n d s   a r e   p l a c e d   a d j a c e n t   to  one  a n o t h e r   one  a b o v e   t h e  

o t h e r ,   bu t   a r e   s l i g h t l y   s p a c e d   a p a r t   so  t h a t   t h e  

l o w e r   r u n  o f   band  34  d o e s   n o t   a c t u a l l y   c o n t a c t   t h e  

u p p e r   run   of  band  36.  The  d i s t a n c e   by  w h i c h   t h e  

b a n d s   a r e   s p a c e d   a p a r t   i s   a d j u s t a b l e   to  c a t e r   f o r  

D i f f e r e n t   t h i c k n e s s e s   of  m a t e r i a l   to  be  f e l t e d .   As 

w i l l   be  s e e n ,   t he   t r a n s v e r s e   w i d t h   of  t h e   a p r o n s   i s  

c o n s i d e r a b l y   g r e a t e r   t h a n   t h e   band  r u n ,   and  the   w i d t h   i s  

d i c t a t e d   by  the   n u m b e r   of  s l u b b i n g s   w h i c h   a r e   to  b e  .  

f e l t e d .  

Means  a r e   p r o v i d e d   f o r   a p p l y i n g   ho t   l i q u i d   t o  

t he   m a t e r i a l   to  be  f e l t e d   and  t h i s   i s   c o n v e n i e n t l y  

a c h i e v e d   by  p r o v i d i n g   p i p e   work  w h i c h  f e e d s   l i q u i d  

o n t o   e a c h   of  t he   a p r o n s .   E x c e s s   l i q u i d   i s   c o l l e c t e d ,  

f i l t e r e d , r e - h e a t e d   and  t h e n   r e - c y c l e d .   W a t e r   i s  



e m p l o y e d   w i t h   a p p r o p r i a t e   a d d i t i v e s   as  d e t e r m i n e d   b y  

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

w a t e r   i s   h e a t e d   to  a t   l e a s t   55°C  and  i s   p r e f e r a b l y  

m a i n t a i n e d   b e t w e e n   55°C  and  6 0 ° C .  

The  m a c h i n e   a l s o   c o m p r i s e s   s q u e e z e   r o l l e r s   40  

l o c a t e d   d o w n s t r e a m   of  t h e   f e l t i n g   z o n e .   T h e s e   r o l l e r s  

s e r v e   to  r e d u c e   t h e   w a t e r   c o n t e n t   of  t he   f e l t e d  

m a t e r i a l   p r i o r   to  d r y i n g .   The  f e l t e d   y a r n   or  r o p e  

i s   d r y e d   u s i n g   a  p l u r a l i t y   of  h e a t e d   r o l l e r s   42.  T h e  

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

r o l l e r s .   P r e f e r a b l y ,   t he   r o l l e r s   have   a  p l u r a l i t y  

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

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

y a r n .   As  shown  in  F i g u r e   2  t he   f e l t e d   y a r n   c o n t a c t s  

t h e   h e a t e d   d rums   o n l y   o n c e .   In  a  more   p r e f e r a b l e  

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

y a r n   i s   f ed   back   f rom  t h e   f o u r t h   drum  d r y e r   to  t h e  

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

to  be  wound  o n t o   b o b b i n   44  or  o t h e r   s u i t a b l e   s t o r a g e  

c o n t a i n e r s .   Thus  t h e   n u m b e r   of  g r o o v e s   in  t he   d r y i n g  

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

f rom  t he   m a c h i n e .   T y p i c a l l y   t w e n t y   f o u r   f e l t e d   y a r n s  
a r e   p r o d u c e d .  

In  o p e r a t i o n s ,   t h e   s l u b b i n g s   a r e   f ed   to  t h e  

f i r s t   a p r o n   32a  w h e r e   s c o u r i n g   t a k e s   p l a c e   in  t h e  

p r e s e n c e   of  w a t e r   h e a t e d   to  55°C  and  c o n t a i n i n g   a  

s c o u r i n g   a g e n t .   The  m o t i o n   of  t h e   a p r o n   s u b j e c t s  
t h e   s l u b b i n g s   to  t h e   o s c i l l a t i n g   r u b b i n g   m o v e m e n t  

and  to  f o r w a r d   m o v e m e n t .   S o i l e d   and  c o l o u r e d   w a t e r  

i s   r e m o v e d   f rom  t h e   s l u b b i n g s   by  p a s s i n g   them  b e t w e e n  

a  p a i r   of  s q u e e z e   r o l l e r s   ( n o t   i l l u s t r a t e d ) .   T h i s   w a t e r  

g o e s   to  w a s t e .   I t   w i l l   be  s e e n   t h a t   a  s l u b b i n g   46  f r o m  

e a c h   of  t h e   two  b o b b i n s   30  i s   b r o u g h t   t o g e t h e r   p r i o r  

to  f e e d i n g   them  i n t o   t he   m a c h i n e .   The  c o m b i n a t i o n  

of  two  s l u b b i n g s   i s   to  be  p r e f e r r e d ,   b u t   i s   by  no  



means   e s s e n t i a l .   The  number   of  s l u b b i n g s   w h i c h   a r e  

c o m b i n e d   is   d e t e r m i n e d   by  the   s i z e   of  f e l t e d   y a r n  

r e q u i r e d .   In  c e r t a i n   c i r c u m s t a n c e s   no  c o m b i n a t i o n  

may  be  n e c e s s a r y .  

On  l e a v i n g   the   s c o u r i n g   zone   the   s l u b b i n g s   a r e  

fed   to  t he   f e l t i n g   zone   p r o p e r .   In  t he   p r e f e r r e d  

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

z o n e  -   o n l y   one  32b  i s   i l l u s t r a t e d   in  F i g u r e   2 .  

W a t e r   c o n t a i n i n g   a  f e l t i n g   a g e n t   is   f ed   to  e a c h   of  t h e  

f o u r   a p r o n s   a t   a  t e m p e r a t u r e   o f  b e t w e e n   55°C  and  6 0 ° C  

and  the   m a t e r i a l   i s   s u b j e c t e d   to  t h e   o s c i l l a t o r y  

r u b b i n g   m o t i o n   and  to  f o r w a r d   m o t i o n   by  the   a p r o n s .  

The  w a t e r   i s   fed   o n t o   t he   u p p e r   band  34  and  r u n s   d o w n  

o n t o   l o w e r   band  3 6 .  

The  o s c i l l a t o r y   m o t i o n   of  t he   two  b a n d s   of  e a c h  

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

a x i s   and  is   a c c o m p a n i e d   by  a  r u b b i n g   a c t i o n .   T h e  

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

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

f o r w a r d   m o t i o n   of  t he   band  34  i s   p r e f e r a b l y   d i f f e r e n t  

to  t he   s p e e d   of  f o r w a r d   m o t i o n   of  t h e   band   3 6 .  

C o n v e n i e n t l y ,   i t   i s   d r i v e n   a t   h a l f   t h e   f o r w a r d   s p e e d  

of  band  36.   M i g r a t i o n   and  c o n s o l i d a t i o n   of  t h e   f i b r e s  

w i t h i n   t he   s l u b b i n g   t a k e s   p l a c e   in  t h e   f e l t i n g   z o n e .  

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

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

t h e   s l u b b i n g ,   i f   t he   s l u b b i n g   n e e d s   to  be  a t t e n u a t e d .  

On  e m e r g i n g   f rom  the   f o u r t h   a p r o n   in  t he   f e l t i n g  

zone   the   y a r n   p r o c e e d s   t h r o u g h   to  t he   l a s t   a p r o n   3 2 c  

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

r e s i d u e   or  f o r e i g n   m a t t e r   p r e s e n t   w i t h i n   t he   y a r n .  

At  t h i s   s t a g e   the   y a r n   i s   now  s a t u r a t e d   and  h o l d s  

a  w a t e r   c o n t e n t   of  a p p r o x i m a t e l y   320%.  The  w a t e r   c o n t e n t  



i s   r e d u c e d   by  p a s s i n g   the   y a r n   t h r o u g h   s q u e e z e   r o l l e r s  

w h e r e   t he   w a t e r   c o n t e n t   i s   r e d u c e d   to  100%.  T h e  

y a r n   i s   s u b s e q u e n t l y   p a s s e d   to  a  d r y i n g   zone   w h e r e  

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

h e a t e d   d r u m s .   The  m o i s t u r e   c o n t e n t   i s   r e d u c e d   t o  

a p p r o x i m a t e l y   15%  b e f o r e   t he   f e l t e d   r o p e   or  y a r n   i s  

wound  o n t o   b o b b i n s   44  or  o t h e r   s u i t a b l e   s t o r a g e  

c o n t a i n e r s .  

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

s l u b b i n g   46  i s   f ed   i n t o   t h e   f i r s t   a p r o n   32a  a u t o -  

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

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

in  t he   same  p l a n e   bu t   s p a c e d   a p a r t .   T h i s   p r o b l e m  

d o e s .  n o t   u s u a l l y   a r i s e   w i t h   d ry   s l u b b i n g s .   S e l f  

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

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

way  of  e x a m p l e   in  F i g u r e   3  w h e r e   i t   w i l l   be  s e e n  

t h a t   t h e   band  36  of  a p r o n   32b  i s   d i s p o s e d   a t   a  l e v e l  

b e l o w   t h a t   of   t h e   band  36  of  a p r o n   32a .   S i m i l a r l y  

band   36  of   a p r o n   32c  i s   d i s p o s e d   a t   a  l e v e l   b e l o w  

t h a t   of  band   36  of  a p r o n   32b .   The  f o r e   and  a f t   e n d s  

of   t h e   b a n d s   36  of  a p r o n s   32a  and  32b  and  a p r o n s   3 2 b  

and  23c  o v e r l a p   one  a n o t h e r   in  t h e   d i r e c t i o n   of  m o v e m e n t  

of  t h e   s l u b b i n g s .   T h u s ,   an  end  of  a  s l u b b i n g   as  i t  

e m e r g e s   f r o m   t h e   a p r o n   32a  i s   a u t o m a t i c a l l y   c a r r i e d  

i n t o   a p r o n   32b  b e c a u s e   t h e r e   i s   no  gap  b e t w e e n   t h e  

a p r o n s .   T h i s   i s   t he   c a s e   f o r   a l l   t he   a p r o n s .   W i t h o u t  

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

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

A l t e r n a t i v e l y ,   c o n s i d e r a b l e   r i s k   may  h a v e   to  be  t a k e n  

in  t h r e a d i n g   m a n u a l l y   w h i l s t   t he   m a c h i n e   is  s t i l l  

r u n n i n g .   C l e a r l y ,   t h e   l a t t e r   is  to  be  a v o i d e d   in  v i e w  

of  t h e   r i s k s   i n v o l v e d   w h i l s t   t h e   f o r m e r   is   to  b e  

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



The  e n d l e s s   b a n d s   3 4 , 3 6   of  t he   a p r o n s   32  a r e  

made  of  a  f l e x i b l e   r u b b e r - l i k e   m a t e r i a l   and  p r e f e r a b l y  

have   a  c o n t o u r e d   s u r f a c e .   T h i s   may  c o n s i s t   of  a  

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

p l a c e d   a l t e r n a t e l y   s i d e   by  s i d e   a c r o s s   t he   t r a n s -  

v e r s e   w i d t h   of  t h e   a p r o n .   A l t e r n a t i v e l y ,   t he   b a n d  

may  have   a  c r i s s - c r o s s   p a t t e r n   f o r m e d   t h e r e o n .   A 

t r a n s v e r s e   s t r o k e   of  t he   o r d e r   of  two  i n c h e s   has   b e e n  

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

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

d e p e n d e n t   on  the   a c c u r a t e   r e - c y c l i n g   of  t he   w a t e r  

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

o u f l o w ,   p l u s   y a r n   to  t a k e   up.   The  pH  s t a n d a r d   of  9 

i s   a c h i e v e d   by  an  i n j e c t i o n   of  f e l t i n g   a g e n t   a t  

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

A  s t a i n l e s s   s t e e l   t a n k   i s   e m p l o y e d   f o r   c o l l e c t i n g   t h e  

l i q u o r   u s e d   in  f e l t i n g   and  by  means   of  f i l t r a t i o n   t h e  

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

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

a t   t he   a p r o n s   of  55°C .   The  l i q u o r   i s   pumped  to  t h e  

a p r o n s   by  way  of  f e e d   p i p e s   4 8 .  

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

t h e   l i q u o r   a r e   e i t h e r   made  of  c o r r o s i o n   r e s i s t a n t  

m a t e r i a l s   or  a r e   t r e a t e d   so  as  to  be  r e s i s t a n t   t o  

c o r r o s i o n   f o r   e x a m p l e   by  g a l v i n i s i n g .  

F e l t i n g   i s   a c h i e v e d   by  t h e   c o m b i n e d   e f f e c t s  

o f ,   t he   r a t e   of  o s c i l l a t i o n ;   t h e   s t r o k e ;   and  t h e  

s e t t i n g   d i s t a n c e   b e t w e e n   t he   b a n d s   of  t he   a p r o n ;   a n d  

t h e   p r e s e n c e   of  t he   ho t   w a t e r .   The  d i f f e r e n t i a l   s p e e d  

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

to  good  f e l t i n g   p e r f o r m a n c e .  



1.  A  m e t h o d   of  c o n t i n u o u s l y   f e l t i n g   r o v i n g s   o r  

s l u b b i n g s   of  wool  or  b l e n d s   of  wool   w i t h   o t h e r   f i b r e s  

to  p r o d u c e   a  f e l t e d   r o p e   or  r o v i n g ,   c h a r a c t e r i s e d   b y  

s u b j e c t i n g   t he   r o v i n g s   or  s l u b b i n g s   to  an  o s c i l l a t o r y  

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

2.  A  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   t h e  

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

t h e   r o v i n g s   or  s l u b b i n g s   b e t w e e n   two  a d j a c e n t   e n d l e s s  

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

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

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

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

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,  in  w h i c h  

t h e   m a t e r i a l   to  be  f e l t e d   i s   s u b j e c t e d   to  t h e   o s c i l l a t o r y  

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

p r e s e n c e   of  w a t e r   h e a t e d   to  a t   l e a s t   5 5 ° C .  

4.  A  m e t h o d   as  c l a i m e d   in  c l a i m   3,  in  w h i c h  

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

a t   a  f i r s t   s t a t i o n   w h e r e   t he   m a t e r i a l   to  be  f e l t e d  i s  

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

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

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

w a s h i n g   o c c u r s .  

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

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

s q u e e z e   r o l l e r s   to  e x t r a c t   e x c e s s   w a t e r   i s   s u b s e q u e n t l y  
p a s s e d   a r o u n d   h e a t e d   r o l l e r s   to  f u r t h e r   r e d u c e   t h e  

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

b e i n g   wound  o n t o   s t o r a g e   c o n t a i n e r s .  

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

or  s l u b b i n g s   of  wool   or  b l e n d s   of  wool   w i t h   o t h e r   f i b r e s  

to  p r o d u c e   a  f e l t e d   r o p e   or  r o v i n g ,   c h a r a c t e r i s e d   b y  

a  s e r i e s   of  c o n v e y i n g   d e v i c e s   32  a d a p t e d   to  s u b j e c t   t h e  



r o v i n g s   or  s l u b b i n g s   c a r r i e d   t h e r e b y   to  an  o s c i l l a t o r y  

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

l e a s t   some  of  s a i d   c o n v e y i n g   d e v i c e s .  

7.  A  m a c h i n e   as  c l a i m e d   in  c l a i m   6,  in  w h i c h  

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

s e r i e s   of  a p r o n s   32a ,   32b,   32c  e a c h   of  w h i c h   c o m p r i s e s  

a  p a i r   of  e n d l e s s   b a n d s   3 4 , 3 6   w h i c h   a r e   m o u n t e d  

a d j a c e n t   to  one  a n o t h e r   and  b e t w e e n   w h i c h   the   s l u b b i n g s  

or  r o v i n g s   a r e   c a r r i e d ,   e a c h   of  t h e   b a n d s   b e i n g  

d r i v e n   c o n t i n u o u s l y   in  t he   d i r e c t i o n   of  f o r w a r d  

m o v e m e n t   of  t h e   r o v i n g s   or  s l u b b i n g s   t h r o u g h   t h e  

m a c h i n e   and  b e i n g   r e c i p r o c a t e d   in  a  d i r e c t i o n  

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

8.  A  m a c h i n e   as  c l a i m e d   in  c l a i m   7,  in  w h i c h  

t h e   two  b a n d s   of  s a i d   p a i r   a r e   d r i v e n   at   d i f f e r e n t  

s p e e d s   to  one  a n o t h e r .  

9.  A  m a c h i n e   as  c l a i m e d   in  c l a i m s   7  or  8,  i n  

w h i c h   the   s e r i e s   of  a p r o n s   a r e   a r r a n g e d   in  a  s t e p p e d  

s e q u e n c e   one  a f t e r   t he   o t h e r   w i t h   t h e   t e r m i n a l   end  o f  

one  band  of  one  a p r o n   o v e r   l a p p i n g   w i t h   and  d i s p o s e d  

a b o v e   the   f r o n t   end  of  one  band  of  t h e   n e x t   a p r o n ,  

w h e r e b y   the   r o v i n g s   or  s l u b b i n g s   s e l f - f e e d   f rom  o n e  

a p r o n   to  the   n e x t .  

10.  A  m a c h i n e   as  c l a i m e d   in  any  of  c l a i m s   6 

to  9,  in  w h i c h   a  p a i r   of  s q u e e z e   r o l l e r s   40  is   d i s p o s e d  

d o w n s t r e a m   of  t he   c o n v e y i n g   d e v i c e s   32  f o r   r e m o v i n g  

e x c e s s   w a t e r ,   and  d o w n s t r e a m   of  t h e   s q u e e z e   r o l l e r s   i s  

a  d r y i n g   zone   c o m p r i s i n g   a  p l u r a l i t y   of  h e a t e d   d rums   4 2  

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

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