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54)  Machine  for  producing  textured  crepe  yarn. 
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(j57)  A  machine  (1)  for  producing  a  textured  crepe  yarn  com- 
prises,  in  a  frame  (2),  a  plurality  of  operative  units  (3)  in  each 
of  which  there  is  identified  a  yarn  path  (23)  between  a  spindle 
(7)  being  unwound  and  a  bobbin  (18)  being  wound.  Each  op- 
erative  unit  (3)  includes  two  feed  pulleys  (11,  12)  keyed  onto 
a  feed  shaft  (10)  and  acting  on  the  yarn  downstream  of  the 
spindle  (7)  and  upstream  of  the  bobbin  (18)  respectively. 
Each  operative  unit  (3)  further  includes  a  heater  (19)  located 
on  the  yarn  path  between  the  pulleys  (11,12)  and  a  false-twist 
spindle  (9)  located  on  the  yarn  path  between  the  heater  (19) 
and  the  feed  pulley  (12)  upstream  of  the  bobbin  (18). 
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 machine (1) for producing a têxtured crepe yarn com- 
prises,  in  a  frame  (2),  a  plurality  of  operative  units  (3)  in  each 
of  which  there  is  identified  a  yarn  path  (23)  between  a  spindle 
(7)  being  unwound  and  a  bobbin  (18)  being  wound.  Each  op- 
erative  unit  (3)  includes  two  feed  pulleys  (11, 12)  keyed  onto 
a  feed  shaft  (10)  and  acting  on  the  yarn  downstream  of  the 
spindle  (7)  and  upstream  of  the  bobbin  (18)  respectively. 
Each  operative  unit  (3)  further  includes  a  heater  (19)  located 
on  the yarn  path  between  the  pulleys  (11, 12)  and  a false-twist 
spindle  (9)  located  on  the  yarn  path  between  the  heater  (19) 
and  the  feed  pulley  (12)  upstream  of  the  bobbin  (18). 



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  a  m a c h i n e   f o r  

p r o d u c i n g   t e x t u r e d   c r e p e   y a r n .  

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

of  t h e   s t a n d a r d   t y p e   or  of  t h e   s o - c a l l e d   d o u b l e -  

t w i s t   t y p e .  

A f t e r   b e i n g   t w i s t e d ,   t h e   y a r n   i s   p l a c e d   in  an  a u t o c l a v e ,  

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

r e d u c e s   i t s   t e n s i o n   due  to  t h e   t w i s t i n g .  

F i n a l l y   t h e   y a r n   i s   t e x t u r e d   in  a  s o - c a l l e d   f a l s e -  

t w i s t   m a c h i n e   in  w h i c h   t h e   y a r n   p a s s e s   a t   h i g h  

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

v e r y   h i g h   s p e e d .  

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

of  v i e w   and  s u b s t a n t i a l l y   s e r v i n g   t he   p u r p o s e ,   d o e s ,  

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

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

and  h e n c e   e x p e n s i v e   m a c h i n e r y .  

The  p r o b l e m   a t  t h e   r o o t  o f   t h e   p r e s e n t   i n v e n t i o n  

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

w h i c h   has   s t r u c t u r a l   and  f u n c t i o n a l   c h a r a c t e r i s t i c s  

s u c h   as  to  o v e r c o m e   t h e   d i s a d v a n t a g e s   m e n t i o n e d  

a b o v e   w i t h   r e f e r e n c e   to  t h e   p r i o r   a r t .  

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

s p e c i f i e d ,   w h i c h   i s   c h a r a c t e r i s e d   in  t h a t   i t  

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

b e t w e e n   a  s p i n d l e   b e i n g   u n w o u n d   and  a  b o b b i n   b e i n g  

wound ,   a  f i r s t   f e e d   p u l l e y   a c t i n g   on  the   y a r n   d o w n -  

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

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



on  t h e   y a r n   p a t h   b e t w e e n   t h e   p u l l e y s   and  t r a -  

v e r s e d   by  t h e   y a r n ,   and  a  f a l s e - t w i s t   s p i n d l e  

l o c a t e d   on  t h e   y a r n   p a t h   b e t w e e n   t h e   h e a t e r   a n d  

t h e   s e c o n d   f e e d   p u l l e y   and  t r a v e r s e d   by  t h e   y a r n .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t h e   m a c h i n e  

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   w i l l   be  r e v e a l e d  

in  t h e   f o l l o w i n g   d e s c r i p t i o n   of  a  p r e f e r r e d   e m b o d i -  

m e n t ,   g i v e n   by  way  of  n o n - l i m i t i n g   e x a m p l e ,   w i t h  

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

F i g u r e   1  is   a  s c h e m a t i c   e l e v a t i o n a l   v i ew  of  a  m a c h i n e  

a c c o r d i n g   to  t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  v i e w   of  a  d e t a i l   of  t h e   m a c h i n e   o f  

F i g u r e   1  t a k e n   in  t h e   d i r e c t i o n   of  t h e   a r r o w   I I ,  

a n d  

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

1  t a k e n   on  t h e   l i n e   I I I - I I I .  

With   r e f e r e n c e   to  t he   a p p e n d e d   d r a w i n g s ,   t h e   m a c h i n e  

1  i n c l u d e s   a  s u p p o r t   f r a m e   2,  s u b s t a n t i a l l y   t h e  

h e i g h t   of  a  man,  f o r   e x a m p l e   1 .80   m e t r e s ,   e x t e n d i n g  

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

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

o p e r a t i v e   u n i t s ,   e a c h   i n d i c a t e d   3  w h i c h   r e p e a t  

s i d e   by  s i d e   a l o n g   t h e   f r a m e   2,  in  two  p a r a l l e l  

l i n e s   of  u n i t s   3,  i n d i c a t e d   4  and  5 , o n   o p p o s i t e  

s i d e s   of  t h e   f r a m e   2 .  



The  u n i t s   3  a r e   s u b s t a n t i a l l y   i d e n t i c a l   to  e a c h  

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

of  them  is   g i v e n   b e l o w .  

The  u n i t   3  i n c l u d e s   a  s p i n d l e - h o l d e r   6,  r o t a t a b l y  

m o u n t e d   w i t h   i t s   a x i s   A-A  v e r t i c a l   on  t h e   f o o t   o f  

t h e   f r a m e   2.  A  s p i n d l e   7  i s   m o u n t e d   in  t h e   s p i n d l e -  
h o l d e r   6 .  

Above  t h e   s p i n d l e   7,  t h e   u n i t   3  i n c l u d e s   a  c o i l  

y a r n - g u i d e   8  f i x e d   to  t h e   f r a m e   2 .  

Above  t h e   s p i n d l e   7  and  t h e   c o i l   y a r n - g u i d e   8,  a  

f a l s e - t w i s t   s p i n d l e   9 ,  h a v i n g   a  v e r t i c a l   a x i s   o f  

r o t a t i o n   B-B,  is   r o t a t a b l y   s u p p o r t e d   o n  t h e   f r a m e  

2 .  

Above  t h e   f a l s e - t w i s t   s p i n d l e   9  t he   f r a m e   2  r o t a t a b l y  

s u p p o r t s   a  f e e d   s h a f t   1 0 ,  h a v i n g   a  l o n g i t u d i n a l l y -  

e x t e n d i n g   h o r i z o n t a l   a x i s   C-C,  on  w h i c h   t h e r e   a r e  

k e y e d   a  f i r s t   y a r n - f e e d   p u l l e y   11  and  a  s e c o n d   y a r n -  
f e e d   p u l l e y   12,  s u b s t a n t i a l l y   s i d e - b y - s i d e .  

I t   s h o u l d   be  n o t e d   t h a t   e a c h   f e e d   p u l l e y   11  a n d  

12  has  a  d e v i c e   13  f o r   v a r y i n g   t h e   a n g l e   @,  β 

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

e a c h   d e v i c e   i n c l u d i n g   a  s m a l l   p u l l e y   14  f r e e l y -  

r o t a t a b l y   m o u n t e d   a t   t h e   end  of  an  arm  15  w h i c h  

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

D-D  p a r a l l e l   to  t h e   a x i s   C-C  by  means   of  a  m a n u a l l y -  

o p e r a b l e   l e v e r   hand  g r i p   1 6 .  



The  pu l l eys   11  and  12  a c t   on  t h e   y a r n   w i t h   a  t r a c t i v e  

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

ampli tude  of  the  a n g l e   a  o r  3 .  

Above  t he   f e e d   s h a f t   10,  t h e   u n i t   3  i n c l u d e s   a  b o b b i n -  

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

t o p   of  t h e   f r a m e   2  a b o u t   a  l o n g i t u d i n a l   a x i s   E -  

E.  A  b o b b i n   i n d i c a t e d   18  i s   m o u n t e d   on  t h e   b o b b i n -  

c a r r i e r   1 7 .  

The  u n i t   3  f u r t h e r   i n c l u d e s   a  h e a t e r   19  s u p p o r t e d  

by  t h e   f r a m e   2  and  e x t e n d i n g   v e r t i c a l l y   t h r o u g h  

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

8  and  t h e   s h a f t   10.  A  p a s s a g e   20  e x t e n d s   v e r t i c a l l y  

w i t h i n   t h e   h e a t e r   19  and  has   an  u p p e r   i n l e t   o r i f i c e  

21  and  a  l o w e r   o u t l e t   o r i f i c e   2 2 .  

The  u n i t   3  i n c l u d e s   a  y a r n   p a t h ,   g e n e r a l l y   i n d i c a t e d  

23,  b e t w e e n   t h e   s p i n d l e   7  b e i n g   unwound   and  t h e  

b o b b i n   18  b e i n g   wound ,   t h i s   p a t h   c o m p r i s i n g   s u c c e s s i v e  

s e c t i o n s   w h i c h   w i l l   be  d e s c r i b e d   in  d e t a i l   b e l o w .  

The  yarn  p a t h   2 3  i n c l u d e s   a  f i r s t ,  a s c e n d i n g   s e c t i o n  

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

f rom  t h e   s p i n d l e   7  a n d   r e a c h e s   t h e   u p p e r   end  o f  

t h e   s p i n d l e .  

T h e r e   f o l l o w s   a  d e s c e n d i n g   s e c t i o n   25  e x t e n d i n g  

t h r o u g h   t h e   s p i n d l e  7   to  t h e   l o w e r   end  of  t h e   s p i n d l e  

i t s e l f .   In  t h i s   s e c t i o n   t h e   y a r n   is   in  a  s i n g l e -  

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

i t s   p a s s a g e   o v e r   t h e   u p p e r   end  of  t h e   s p i n d l e .  



The  s e c t i o n   25  is  f o l l o w e d   by  an  a s c e n d i n g   s e c t i o n  

26  wh ich   e x t e n d s   from  t he   l o w e r   end  of  t he   s p i n d l e  

7  u p   to  t he   f eed   p u l l e y   11.  Along  t h i s   s e c t i o n  

26  the   y a r n   p a s s e s   t h r o u g h   the   y a r n - g u i d e   8,  i s  

g u i d e d   t h e r e b y ,   and  is  in  a  d o u b l e - t w i s t e d   s t a t e  

h a v i n g   u n d e r g o n e   f u r t h e r  t w i s t i n g   when  p a s s i n g   o v e r  

t h e   l o w e r   end  of  t he   s p i n d l e .  

The  s e c t i o n   26  is   f o l l o w e d   by  a  s e c t i o n   27  w h i c h  e x t e n d s  

f rom  t h e   p u l l e y   11  to  t he   f a l s e - t w i s t   s p i n d l e   9 .  

In  t h i s   s e c t i o n   27  t he   y a r n   p a s s e s   t h r o u g h   t he   p a s s a g e  
20  in  t he   h e a t e r   1 9 , e n t e r i n g   t h r o u g h   t h e   o r i f i c e  

21  and  l e a v i n g   t h r o u g h   t he   o r i f i c e   22.  The  s e c t i o n  

27  d e s c e n d s   f rom  the   p u l l e y   11  to  t he   o u t l e t   o r i f i c e  

22  and  t h e n   a s c e n d s   to  t he   f a l s e - t w i s t   s p i n d l e   9 .  

A l o n g   t h e   s e c t i o n   27  t he   y a r n   i s   in  a  d o u b l e -  

t w i s t e d   s t a t e   to  w h i c h   a  f u r t h e r   t w i s t y ,  f o r   e x a m p l e  

S ,  i s   a d d e d ,   by  t h e   a c t i o n   of  t h e   f a l s e - t w i s t   s p i n d l e  

9.  As  a  r e s u l t   of  t h e   p r e s e n c e   of  t h e   h e a t e r   1 9 ,  

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

f i x i n g   of  t h e   d o u b l e   t w i s t   and  of  t h e   t w i s t   S ,  

t h u s   b e c o m i n g   t e x t u r e d .  

The  s e c t i o n   27  is  f o l l o w e d   by  a  f i n a l ,   s u b s t a n t i a l l y -  

a s c e n d i n g   s e c t i o n   28,  e x t e n d i n g   f rom  t h e   f a l s e - t w i s t  

s p i n d l e   9  to  t he   b o b b i n   18.  In  t h i s   s e c t i o n   t h e  

y a r n   p a s s e s   a t   a  p r e - e s t a b l i s h e d ,   a d j u s t a b l e   a n g l e  β  

o v e r   t h e   f e e d   p u l l e y   12.  In  t h e   s e c t i o n   28  t h e  

y a r n   is  s u b j e c t e d ,   a g a i n   t h r o u g h   t he   a c t i o n   o f  

t h e   f a l s e - t w i s t   s p i n d l e   9,  to  a  f u r t h e r   t w i s t   i n  

t h e   o p p o s i t e   s e n s e   to  t h e   p r e c e d i n g   t w i s t ,   t h u s ,  
for  e x a m p l e ,   r e t u r n i n g   to  t he   s t a t e  o f   t w i s t   a c h i e v e d  

in  t h e  s e c t i o n   26,  and  g i v i n g   r i s e   to  a  s o - c a l l e d  t h e  s e c t   tion 26,  and  g i v i n g   r i  s e  t o   a  s o - c a l l e d  

c r ê p e - t w i s t e d   t e x t u r e d   y a r n .  



At  t h e   end  of  t h e   s e c t i o n   28,  t h e   y a r n   is   w o u n d  

on  t h e   b o b b i n   1 8 .  

I t   s h o u l d   be  n o t e d   t h a t ,   to  a d v a n t a g e ,   t h e   f e e d  

s h a f t s   10  of  t h e   u n i t s   3  in  t h e   l i n e   4  c o n s t i t u t e  

a  s i n g l e   s h a f t   29  e x t e n d i n g   a l o n g   t h e   f r a m e   2,  a n d  

t h e   f e e d   s h a f t s   10  of  t h e   u n i t s   3  of  t h e   l i n e   5 

a l s o   c o n s t i t u t e   a n o t h e r   s i n g l e   s h a f t   30  e x t e n d i n g  

a l o n g   t h e   f r a m e   2 .  

I t   s h o u l d   a l s o   be  n o t e d   t h a t   t h e   h e a t e r s   19  of  t h e  

u n i t s   3  a r e   g r o u p e d   t o g e t h e r   in  f o u r s ,   e a c h   g r o u p  

b e i n g   in  a  s i n g l e   body  31.  In  p a r t i c u l a r ,   e a c h  

s i n g l e   body  31  g r o u p s   t o g e t h e r   t h e   h e a t e r s   of  t w o  

u n i t s   3  l y i n g   s i d e   by  s i d e   in  t h e   l i n e   4  and  t w o  

c o r r e s p o n d i n g   u n i t s   3  l y i n g   s i d e   by  s i d e   in  t h e   l i n e  

5 , e a c h   body  b e i n g   l o c a t e d   c e n t r a l l y   of  t h e   r e s p e c t i v e  

u n i t s .  

The  main   a d v a n t a g e   of  t h e   m a c h i n e   a c c o r d i n g   to   t h e  

i n v e n t i o n   l i e s   in   t h e   f a c t   t h a t   i t   has   e n a b l e d   a  

s i g n i f i c a n t   e n e r g y   s a v i n g   to   be  a c h i e v e d .   W i t h  

t h e   m a c h i n e   a c c o r d i n g   to   t h e   i n v e n t i o n ,   in  f a c t ,  

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

e l i m i n a t e d .  

The  h a n d l i n g   and  c o n v e y a n c e   of  b o b b i n s   b e t w e e n   d i f f -  

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

c r e p e   y a r n   is   o b t a i n e d   in  a  s i n g l e   m a c h i n e .  

A  f u r t h e r   a d v a n t a g e   r e s u l t s   f rom  t h e   r e l a t i v e l y  

low  s p e e d   ( s u b s t a n t i a l l y   e q u a l   to  t h e   n o r m a l   t w i s t i n g  

s p e e d )   to   w h i c h   t h e   y a r n   is   s u b j e c t e d   in  t h e   m a c h i n e  

a c c o r d i n g   to   t h e   i n v e n t i o n .   T h i s   a l l o w s   t he   f a l s e -  



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

to  in  f a l s e - t w i s t   m a c h i n e s   and ,   h e n c e ,   g i v e s   o p e r a t i n g  

c o n d i t i o n s   f o r   t h e   f a l s e - t w i s t   s p i n d l e   w h i c h   a r e  

much  l e s s   c r i t i c a l .   I t   may,  in  f a c t ,   r o t a t e   a t  

a  r e l a t i v e l y   low  s p e e d ,   as  o p p o s e d   to  t h e   v e r y   h i g h  

s p e e d s   ( 6 0 0 , 0 0 0   r e v o l u t i o n s   pe r   m i n u t e )   n e e d e d   i n  

p r i o r - a r t   m a c h i n e s   to  e n s u r e   a d e q u a t e   p r o d u c t i v i t y .  

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

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

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

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

and  t h e   b o b b i n   b e i n g   wound  a r e   k e y e d   s i d e   by  s i d e  

on  a  s i n g l e   s h a f t .  

A n o t h e r   f a c t o r   t h a t   adds   to  t h e   s i m p l e   and  e c o n o m i c a l  

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

r e s u l t s   f rom  t h e   f a c t   t h a t   i t   i n c l u d e s   s e v e r a l   u n i t s  

l o c a t e d   s i d e   by  s i d e   in  two  l i n e s ,   and  t h a t   t h e  

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

k e y e d   o n t o   a  s i n g l e   s h a f t .  

A  f u r t h e r   a d v a n t a g e ,   b o t h   f rom  t h e   e n e r g y - s a v i n g   p o i n t  

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

of  t he   m a c h i n e ,   r e s u l t s   f rom  t h e   g r o u p i n g   t o g e t h e r  

of  t h e   h e a t e r s   in  g r o u p s   of  f o u r   w i t h   an  e v i d e n t  

r e d u c t i o n   in  t h e   h e a t   d i s s i p a t e d   to   t h e   e x t e r i o r .  

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

to  t h e   i n v e n t i o n   has   p r o v e d   to  be  r e l i a b l e   in  o p e r a t i o n  

and  r e q u i r e s   l e s s   m a i n t e n a n c e   and  s e r v i c i n g   b y  

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

o p e r a t i o n .  



1.  A  m a c h i n e   (1)  f o r   p r o d u c i n g   a  t e x t u r e d   c r e p e  

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

f r a m e   (2)  a  y a r n   p a t h   (23)  e x t e n d i n g   b e t w e e n   a  

s p i n d l e   (7)  b e i n g   unwound  and  a  b o b b i n   (18)  b e i n g  

wound ,   a  f i r s t   f e e d   p u l l e y   (11)  a c t i n g   on  t h e   y a r n  
d o w n s t r e a m   of  t h e   s p i n d l e   ( 7 ) ,   a  s e c o n d   f e e d   p u l l e y  

(12)  a c t i n g   on  t h e   y a r n   u p s t r e a m   of  t h e   b o b b i n   ( 1 8 ) ,  

a  h e a t e r   (19)  l o c a t e d   on  t h e   yarn  p a t h   b e t w e e n  

t h e   p u l l e y s   (11,   12)  and  t r a v e r s e d   by  t h e   y a r n ,  
and  a  f a l s e - t w i s t   s p i n d l e   (9)  l o c a t e d   on  t h e   y a r n  

p a t h   b e t w e e n   t h e   h e a t e r   (19)  and  t h e   s e c o n d   f e e d  

p u l l e y   (12)  and  t r a v e r s e d   by  t h e   y a r n .  

2.  A  m a c h i n e   a c c o r d i n g   to   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 h e   p u l l e y s   ( 1 1 , 1 2 )   a r e   k e y e d   c o a x i a l l y  

on  a  common  s h a f t   (10)  r o t a t a b l y   s u p p o r t e d   by  t h e  

f r a m e   ( 2 ) .  

3.  A  m a c h i n e   a c c o r d i n g   to  C l a i m   2,  c h a r a c t e r i s e d  

in  t h a t   i t   (1)  i n c l u d e s   a d d i t i o n a l   y a r n   p a t h s   ( 2 3 )  

s i d e   by  s i d e   in   two  p a r a l l e l   l i n e s   ( 4 , 5 )   and  i n  

t h a t   t h e   h e a t e r s   (19)  f o r   t h e s e   y a r n   p a t h s   a r e   g r o u p e d  

in  f o u r s ,   e a c h   g r o u p   b e i n g   in  a  s i n g l e   body   ( 3 1 )  

l o c a t e d   c e n t r a l l y   of  t h e   r e s p e c t i v e   y a r n   p a t h s .  

4.  A  m a c h i n e   a c c o r d i n g   to  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   common  s h a f t s   (10)   of  t h e   f e e d   p u l l e y s  

( 1 1 , 1 2 )   of  a l l   t h e   y a r n   p a t h s   (23)  in  e a c h   l i n e  

(4  or  5)  c o n s t i t u t e   r e s p e c t i v e   s i n g l e   s h a f t s   ( 2 9  

or  3 0 ) .  
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