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54;  A  drawing  frame  for  webs  of  textile  fibres  provided  with  a  rotary  comb  head. 

A  drawing  frame  for  webs  of textile  fibres  having  a  rotary 
comb  head  defining  two  sets  of  needles  intersecting_in  the 
zone  of treatment  of the  web  of  textile  fibres, is  provided  with 
a  cleaning  device  for  cleaning  the  combs  of  the  two  sets  of 
needles,  which  comprises  a  source  of  compressed  air  (52), 
means  (46,50) for  supplying  the  compressed  airtothe  interior 
of  each set of  needles  (24),  and  means  (14,30)  for  directing  the 
compressed  air  between  the  combs  (20)  of each  set  of  needles 
(24)  in  the  form  of  an  elongate  jet  directed  outwardly  in  a 
substantially  radial  direction  (A),  preferably  parallel  to  the 
direction  of  displacement  (A)  of  the  web  to  be  treated. 





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  d r a w i n g   f r a m e   f o r   w e b s  

of  t e x t i l e   f i b r e s   p r o v i d e d   w i t h   a  r o t a r y   comb  h e a d ,   i n -  

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

h o r i z o n t a l   a x e s   s u p p o r t e d   by  the   b a s e   in  a  s u p e r i m p o s e d  

a r r a n g e m e n t ,   e a c h   of  the   s a i d   two  s h a f t s   r o t a t a b l y   d r i v i n g  

a  p a i r   of  a x i a l l y - s p a c e d   c o m b - c a r r i e r   d i s c s   p r o v i d e d   w i t h  

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

a  c i r c u m f e r e n t i a l   s e r i e s   of  n e e d l e - c a r r i e r   b a r s   or  a x i a l  

c o m b s  t h e   ends   of  wh ich   e n g a g e   in  c o r r e s p o n d i n g   s h a p e d  

g u i d e  t r a c k s   r i g i d l y   c o n n e c t e d   to  the   b a s e ,   the   c o m b s  

a s s o c i a t e d   w i t h   the   two  s h a f t s   d e f i n i n g   two  s e t s   of  n e e d -  

l e s   i n t e r s e c t i n g   in  the   t r e a t m e n t   r e g i o n   f o r   the   web  o f  

t e x t i l e   f i b r e s ,   the   head   f u r t h e r   b e i n g   p r o v i d e d   w i t h   a  

c l e a n e r   d e v i c e   f o r   c l e a n i n g   the  combs  of  the   two  s e t s   o f  

n e e d l e s .  

D r a w i n g   f r a m e s   of  the   t ype   i n d i c a t e d   above   have   r e c e n t l y  

come  i n t o   w i d e s p r e a d   use  due  to  the  f a c t   t h a t ,   c o m p a r e d  

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



i n t e r s e c t i n g   n e e d l e s   c o n t r o l l e d   by  worm  s c r e w s   or  " a u g e r s "  

t h e y  h a v e   t he   a d v a n t a g e   of  a  g r e a t e r   w o r k i n g   s p e e d ,   o f  

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

m a i n t e n a n c e ,   w h i l e   a c h i e v i n g   t he   same  q u a l i t y   of  w o r k  

t y p i c a l   of   t he   c o n v e n t i o n a l   m a c h i n e s .   In  o r d e r   to  o b t a i n  

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

t he   zone  of  o p e r a t i o n   of  t he   r o t a r y   head   of  t he   m a c h i n e  

and  the   m e c h a n i c a l   member s   of   t he   h e a d   i t s e l f ,   p a r t i c u l a r l y  

t h e  c o m b s ,   a re   c o m p l e t e l y   c l e a n .   I n d e e d ,   w h i l e   i n  

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

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

t he   combs  t h e m s e l v e s ,   in  m a c h i n e s   w i t h   r o t a r y   comb  h e a d s ,  

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

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

t h e   n e e d l e s   of   t he   combs  d u r i n g   w o r k i n g .  

In  m a c h i n e s   h a v i n g   r o t a r y   comb  h e a d s   at   p r e s e n t   in   u s e ,  

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

c o n s i s t ,   f o r   e x a m p l e ,   o f  ' r o t a r y   b r u s h e s   e n t r a i n e d   w i t h  

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

or   of  r o t a r y   b r u s h e s   c o n t r o l l e d   m e c h a n i c a l l y   and  c l e a n e d  

by  m e c h a n i c a l   c l e a n e r s   and  s u c t i o n   n o z z l e s .   T h e s e   d e v i -  

c e s  h a v e   a  s e r i e s   of  d i s a d v a n t a g e s   among  w h i c h   may  b e  

c i t e d :  

-  d i f f i c u l t y   of  a d j u s t m e n t   and  of  m a i n t a i n i n g   t h e  

a d j u s t m e n t   o v e r   a  p e r i o d   of  t i m e ,  

-  wear   and  t e a r   on  the   b r u s h e s   and  t h e i r   r e s p e c t i v e  

c o n t r o l   m e m b e r s ,  



-  d i f f i c u l t y   of  a c c e s s   to  the   w o r k i n g   zone  of  the   r o t a r y  

c o m b  h e a d   to  a l l o w   n o r m a l   i n t e r v e n t i o n   by  the   o p e r a t o r  

d u r i n g   w o r k i n g ,  

-  g e o m e t r i c   i m p o s s i b i l i t y   of  c l e a n i n g   the   combs  c o m p l e t e -  

ly  due  to  t he   p r e v a l e n c e   of  a  t a n g e n t i a l   e f f e c t   in  t h e  

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

n e e d l e s   of  the   combs ,   w h i c h   r e s u l t s   in  the   i m p o s s i b i l i t y  

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

t h e   combs  and  c o m p a c t i o n   of  m a t e r i a l   at   the   r o o t s  

a t t a c h i n g   the   n e e d l e s   to  the   c o m b s ,  

-  c o n s t a n t   r e m o v a l ,   d u r i n g   w o r k i n g ,   of  t e x t i l e   f i b r e s  

w h i c h   a re   h e l d   by  the   combs  in  t he   r e t u r n   p h a s e   and  w h i c h  

s h o u l d ,   i n s t e a d ,   be  r e t u r n e d   to  t he   web  or  mat  of  m a t e r i a l  

d u r i n g   the   w o r k i n g   p h a s e   of  the   c o m b s .  

The  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   to  o b v i a t e   t h e s e  

d i s a d v a n t a g e s .  

I n  o r d e r   to  a c h i e v e   t h i s   o b j e c t ,   the   p r e s e n t   i n v e n t i o n  

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

r a c t e r i s e d   in  t h a t   the   c l e a n e r   d e v i c e   f o r   the   r o t a r y   comb 

h e a d   c o m p r i s e s   a  s o u r c e   of  c o m p r e s s e d   a i r ,   means  f o r   s u p -  

p l y i n g   the  c o m p r e s s e d   a i r   to  the  i n t e r i o r   of  each   s e t   o f  

n e e d l e s ,   and  means   f o r   d i r e c t i n g   the   c o m p r e s s e d   a i r   b e -  

t w e e n   the  combs  of  each   s e t   of  n e e d l e s   in  the   form  of  a n  

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

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

the   s h a f t ,   t he   s a i d  j e t   of  c o m p r e s s e d   a i r   flows  t a n g e n t i a l l y  



and  s u c c e s s i v e l y   o v e r   t he   s u r f a c e s  o f   the  combs  o f  t h e  

s e t   of  n e e d l e s .  

T h a n k s   to   t h e   c h a r a c t e r i s t i c   t h e   f o l l o w i n g   i m p o r t a n t  

a d v a n t a g e s   a r e   o b t a i n e d :  

-  g r e a t e r   s i m p l i c i t y   of  m a n u f a c t u r e ,   a s s e m b l y   and  m a i n t e -  

n a n c e   of   t he   m a c h i n e ,  

-  l o n g   w o r k i n g   l i f e   of  t he   c l e a n i n g   d e v i c e   due  to  t h e  

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

-  s m a l l e r   b u l k   of  t h e   m a c h i n e   h e a d   and  e a s i e r   a c c e s s   t o  

t h e   w o r k i n g   z o n e  d u e   to  t h e   f a c t   t h a t   the   a c t i v e   p a r t   o f  

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

-  g r e a t e r   f u n c t i o n a l   e f f i c i e n c y   due  to  t he   f a c t   t h a t  

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

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

t a k e n   up  by  t h e  c o m b s   t h e m s e l v e s   d u r i n g   the   w o r k i n g   p h a s e .  

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

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

p l a c e m e n t   of  t he   web  of  t e x t i l e   f i b r e s   to  be  t r e a t e d   a n d  

f a c e s   t o w a r d s   t he   o u t p u t   zone   o f  t h e   web.  A s  a   r e s u l t  o f  

t h i s   c h a r a c t e r i s t i c ,   t he   web  of  t e x t i l e   f i b r e s   a t   t h e  

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

of   c o m p r e s s e d   a i r   of  the   c l e a n i n g   d e v i c e .  

P r e f e r a b l y   t he   j e t s   of  c o m p r e s s e d   a i r   e x t e n d   p a r a l l e l   t o  



t he   a x e s   of   the   r e s p e c t i v e   s h a f t s   of  the   head   o v e r   a  

l e n g t h   s u b s t a n t i a l l y   e q u a l   to  t he   l e n g t h   of  t he   p a r t s   o f  

combs  l y i n g   b e t w e e n   the   s a i d   c o m b - c a r r i e r   d i s c s .   T h u s  

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

a c t i v e   p a r t   of  each   c o m b .  

A c c o r d i n g   to  a  f u r t h e r   c h a r a c t e r i s t i c   of  t he   i n v e n t i o n ,  

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

of  each   s e t   of  n e e d l e s   i n c l u d e   v a l v e  m e a n s   and  programmable 

t i m e r   means   f o r   c o n t r o l l i n g   the   s a i d   v a l v e   m e a n s .  

T h i s   c h a r a c t e r i s t i c   makes   i t   p o s s i b l e   to  r e g u l a t e   t h e  

o p e r a t i o n   of  the   c l e a n i n g   d e v i c e   in  d e p e n d e n c e   on  t h e  

t y p e   of  m a t e r i a l   t r e a t e d   by  the   m a c h i n e .  

A c c o r d i n g   to  a  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n ,  

e a c h   of  t he   r o t a r y   s h a f t s   of  t he   head   i s   h o l l o w   and  h a s  

an  a x i a l   p a s s a g e   at  one  end  a d a p t e d   to  p u t   i t s   h o l l o w  

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

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

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

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

b e t w e e n   the   s h a f t   and  the   combs  and  p r o v i d e d   w i t h   a  p a i r  

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

h e r m e t i c a l l y - s e a l e d   c o n t a c t   w i t h   the   s u r f a c e   of  the   s h a f t ;  

the   s a i d   c a s i n g   has  an  a x i a l   s l i t   f o r m e d   a l o n g   i t s   l a t e r a l  

wa l l   and  c o m m u n i c a t i n g   w i t h   the   h o l l o w   i n t e r i o r   of  t h e  

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

s h a f t ;   p o s i t i o n i n g   means   a re   p r o v i d e d   f o r   m a i n t a i n i n g   t h e  

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



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

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

t h r o u g h   t h e   a x i s   of   t h e  s h a f t .   The  s a i d   p o s i t i o n i n g   m e a n s  

a r e ,   to   a d v a n t a g e ,   c o n s t i t u t e d   by  a  b a l l a s t   w e i g h t  c a r -  

r i e d   by  t h e   t u b u l a r   c a s i n g .  

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

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

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

in  w h i c h :  

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

v i ew   of   one   p a r t   of  the   d r a w i n g   f r a m e   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   in   w h i c h   the   p n e u m a t i c   c i r c u i t   f o r   f e e d i n g   t h e  

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

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v i e w ,  o n   an  e n l a r g e d   s c a l e ,  

t a k e n   on  l i n e   I I - I I  o f   F i g u r e   1,  a n d  

F i g u r e   3  i l l u s t r a t e s   a  d e t a i l   of  F i g u r e  1   on  an  e n l a r g e d  

s c a l e .  

With  r e f e r e n c e   t o  t h e   d r a w i n g s ,   by  10  i s   i n d i c a t e d   in   i t s  

e n t i r e t y   a  r o t a r y   comb  h e a d   of  a  d r a w i n g   f r a m e   f o r  t h e  

t r e a t m e n t   of   webs  of  t e x t i l e   f i b r e s .   The  h e a d   10  c o m p r i -  

se s   e s s e n t i a l l y   a  p a i r   of  v e r t i c a l   s u p p o r t   p i l l a r s   12 

w h i c h   s e r v e   to  s u p p o r t   a  p a i r   of  s u p e r i m p o s e d   s h a f t s   14  

f o r   r o t a t i o n   a b o u t  h o r i z o n t a l   a x e s .   The  s h a f t s   14  a r e  

r o t a t e d   in   o p p o s i t e   s e n s e s   by  means   of  a  m o t o r   and  a  c o n -  



v e n t i o n a l   t r a n s m i s s i o n   no t   shown  in  the   d r a w i n g s .  

Each  of  t he   s h a f t s   14  s u p p o r t s ,   a d j a c e n t   the   p i l l a r s  

12,  a  p a i r   of  c o m b - c a r r i e r   d i s c s   16  p r o v i d e d   w i t h   c o r r e -  

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

s l o t s   18.  In  the   s l o t s   18  of  the   d i s c s   16  a s s o c i a t e d   w i t h  

each   s h a f t   14  a re   s l i d a b l y   e n g a g e d   a  p l u r a l i t y   of  n e e d l e -  

c a r r i e r   b a r s ,   or  combs ,   20  d i s p o s e d   p a r a l l e l   to  t he   a x i s  

of   t he   s h a f t   14.  As  shown  in  d e t a i l   in  F i g u r e   2,  e a c h  

comb  20  i s   c o n s t i t u t e d   by  a  s u p p o r t   b a r   22  c a r r y i n g ,   at   i s  

o u t e r   e d g e ,   a  p l u r a l i t y   of  n e e d l e s   24  w h i c h   a re   s l i g h t l y  

i n c l i n e d   to  the   p l a n e   of  the   b a r   22.  The  ends   of  t he   b a r  

22  of  e a c h   comb  20  p r o j e c t   o u t w a r d l y   of  the   c o m b - c a r r i e r  

d i s c s   16  and  e n g a g e   s l i d a b l y   in  c o r r e s p o n d i n g   s h a p e d  

g u i d e   t r a c k s   26  f o r m e d   in  the   s u p p o r t   p i l l a r s   12.  In  t h i s  

m a n n e r ,   d u r i n g   r o t a t i o n   of  the   s h a f t s   14,  the   combs  20 

a re   e n t r a i n e d   f o r   r o t a t i o n   w i t h   the   d i s c s   16  and,   as  a  

r e s u l t   of  the   s h a p e d   t r a c k s   26,  a re   g u i d e d   a l o n g   p a r t i a l -  

ly  e c c e n t r i c   p a t h s   w i t h   r e s p e c t   to  t he   a x e s   of  the   r e -  

s p e c t i v e   s h a f t s   14.  These   p a t h s ,   w h i c h   a re   c l e a r l y   v i s i -  

b l e   in  F i g u r e   2,  e f f e c t   m u t u a l   a p p r o a c h i n g   of  t he   c o m b s  

20  e n t r a i n e d   by  the   two  s h a f t s   14  in  the   zone  of  t r e a t -  

ment  of  t he   web,  i n d i c a t e d   by  F,  and  a  s h a r p   d i s p l a c e m e n t  

of  t h e s e   combs  away  from  each   o t h e r   on  l e a v i n g   the   t r e a t -  

ment  zone  of  the  web.  The  combs  20  c a r r i e d   by  the   t w o  

s h a f t s   14  t h u s   d e f i n e   two  s e t s   of  n e e d l e s   w h i c h   i n t e r s e c t  

in  the  zone  of  w o r k i n g   of  the   head   1 0 .  

Each  s h a f t   is   h o l l o w   and  has   an  a x i a l   p a s s a g e   28  at  o n e  

end,   s h a d e d   as  a  c o n v e r g e n t - d i v e r g e n t   v e n t u r i   o p e n i n g  



e x t e r n a l l y   of  t he   h e a d   10.  On  t h a t   p o r t i o n  o f   e a c h   s h a f t  

14  l y i n g   b e t w e e n   t h e   r e s p e c t i v e   c o m b - c a r r i e r   d i s c s   16  i s  

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

30  i n t e r p o s e d   b e t w e e n   t he   s h a f t   14  and  t he   s u p p o r t   b a r   2 2  

of  t he   combs   20.  Each  c a s i n g   30  has   a  p a i r   of  a n n u l a r  

h e a d s   32  a t   i t s   e n d s ,   e a c h   h e a d   b e a r i n g   an  a n n u l u s   o f  

t h e r m o p l a s t i c s   m a t e r i a l   34  in   c o n t a c t   w i t h   t h e   s u r f a c e   o f  

the   s h a f t   14.  The  a n n u l i   34  c o n s t i t u t e   p l a i n   b e a r i n g s   f o r  

s u p p o r t i n g   the   c a s i n g   30  and  a r e ,   m o r e o v e r , '   a d a p t e d   t o  

a c h i e v e   h e r m e t i c   s e a l i n g   of  t he   h o l l o w   i n t e r i o r   of  t h e   c a -  

s i n g  3 0   w i t h   r e s p e c t   to  t h e   s u r f a c e   of  t h e   s h a f t   1 4 .  

As  i s   c l e a r l y   s e e n   in  F i g u r e   2,  e a c h   c a s i n g   30  h a s   a  s e m i -  

c y l i n d r i c a l   u p p e r   p o r t i o n   36  p r o v i d e d   a l o n g ·  i t s   a x i a l  

e d g e s   w i t h   edge   f l a n g e s   3 8 , 3 9   b e n t   o u t w a r d l y   and  s u b s t a n -  

t i a l l y   a l i g n e d   in   a  h o r i z o n t a l   p l a n e .   The  f l a n g e   38  w h i c h  

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

a x i a l   e d g e s   of  a  s e m i - c y l i n d r i c a l ,   l o w e r   p o r t i o n . 4 0   w h i c h  

c o m p l e t e s   t h e   t u b u l a r   c a s i n g   30.  The  l o w e r   p o r t i o n   40  i s  

c o n s i d e r a b l y   t h i c k e r   and ,   h e n c e ,   c o n s i d e r a b l y   h e a v i e r  

t h a n   t h e   u p p e r   p o r t i o n   36.  The  o t h e r   a x i a l   edge   of  t h e  

l o w e r  p o r t i o n   40  e n d s   a  s h o r t   d i s t a n c e   f rom  t h e   f l a n g e  

39  of  t h e   u p p e r   p o r t i o n   36  so  as  to  d e f i n e   an  a x i a l   s l i t  

42  w h i c h   e x t e n d s   f o r   t he   e n t i r e   l e n g t h   of  t h e   c a s i n g   3 0 .  

As  a  r e s u l t   of  t he   c o n f o r m a t i o n   of  the   c a s i n g   30  d e s c r i b e d  

a b o v e ,   t he   a x i a l   s l i t   42  i s   m a i n t a i n e d   c o n s t a n t l y   in   a  

f i x e d   a n g u l a r   p o s i t i o n ,   in  w h i c h   i t   is   d i s p o s e d   in  a  s u b -  

s t a n t i a l l y   h o r i z o n t a l   p l a n e   p a s s i n g   t h r o u g h   the   a x i s   o f  

the   s h a f t   1 4 ,  b y   g r a v i t y ,   even   d u r i n g   r o t a t i o n   of  t h e  

s h a f t   14.  The  a x i a l   s l i t   42,  on  the   b a s i s   of  wha t   h a s  



b e e n   s a i d   a b o v e ,   f a c e s   o u t w a r d l y   of  the   t e x t i l e  

m a c h i n e .  

The  h o l l o w   i n t e r i o r   of  each   c a s i n g   30  c o m m u n i c a t e s  

w i t h   t he   i n t e r i o r   of  the   r e s p e c t i v e   s h a f t   14  t h r o u g h  

a  s e r i e s   of  h o l e s   44  f o r m e d   in  the   l a t e r a l   w a l l  

of  the   s h a f t   1 4 .  

As  i l l u s t r a t e d   in  f i g u r e   1,  the   v e n t u r i - s h a p e d   o u t e r  

p o r t i o n   28  of  t he   a x i a l   p a s s a g e   of  e a c h   s h a f t   14 

i s   a s s o c i a t e d   w i t h   a  n o z z l e   46  d i s p o s e d   so  as  t o  

form  an  i n j e c t o r   48  w i t h   t he   p a s s a g e   28.  The  n o z z l e s   46  

a re   c o n n e c t e d   to  a  c o m p r e s s e d - a i r   s u p p l y   c i r c u i t  

i n d i c a t e d   in  i t s   e n t i r e t y   by  50.  The  c i r c u i t   50  

i n c l u d e s   a  s o u r c e   52  of  c o m p r e s s e d   a i r   c o n n e c t e d ,  

t h r o u g h   a  m o n i t o r i n g   v a l v e   53,  to  a  f i l t e r   and  r e g u l a t o r  

d e v i c e   54  a s s o c i a t e d   w i t h   a  m a n o m e t e r   56.  The  f i l t e r -  

r e g u l a t o r   d e v i c e   54  i s   c o n n e c t e d ,   t h r o u g h   a  n o n -  

r e t u r n   v a l v e   58,  to  an  a i r   a c c u m u l a t o r   60.  The  

a c c u m u l a t o r   60  i s   c o n n e c t e d   to  the   two  n o z z l e s   4 6  

w i t h   t he   i n t e r p o s i t i o n   of  a  s o l e n o i d   v a l v e   62 

c o n t r o l l a b l e   by  means   of  a  p r o g r a m m a b l e   t i m e r   6 4 .  

A d j a c e n t   the   w o r k i n g   zone  of  the  head   10,  on  t h e  

i n p u t   s i d e   f o r   the   t e x t i l e   f i b r e   web  F,  is   a n  

e n t r a i n m e n t   a s s e m b l y   68.  The  e n t r a i n m e n t   a s s e m b l y  

68  i n c l u d e s   a  p a i r   of  r o t a r y   c y l i n d e r s   70  a s s o c i a t e d  

w i t h   a  p r e s s u r e   r o l l e r   72,  and  has  the   f u n c t i o n  

of  i m p r o v i n g   the  c o n t r o l   of  the  web  of  f i b r e s   F 

in  the  f e e d .  



D u r i n g   o p e r a t i o n   of   t he   h e a d   10,  t he   web  of  f i b r e s  

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

in  the   d i r e c t i o n   o f   a r r o w   A,  t h r o u g h   the   zone  b e t w e e n  

t he   s h a f t s   14  and  t he   r e s p e c t i v e   combs  20.  T h e  

s h a f t s   14  a re   r o t a t e d   in  t he   s e n s e s   i n d i c a t e d   b y  

the   a r r o w s   B  a n d   d r i v e   t h e   combs  20  w h i c h   t h u s   m o v e  

a l o n g   t he   p a t h s   d e f i n e d   by  the   s h a p e s   of  t he   g u i d e  

t r a c k s   26.  The  r o t a r y   combs  20  t h u s   d e f i n e   t w o  

s e t s   of  n e e d l e s   w h i c h   i n t e r s e c t   in  t he   zone  of  p a s s a g e  

of  the   web  of  t e x t i l e   f i b r e s   F  and  p e n e t r a t e   t h e  

web  F  s u c c e s s i v e l y ,   e f f e c t i n g ,   in  c o m b i n a t i o n   w i t h  

a  d r a w i n g   a s s e m b l y   100  a t   the   o u t l e t ,   a  d r a w i n g  

a c t i o n .  

S i m u l t a n e o u s l y ,   t h e   p n e u m a t i c   c i r c u i t   50  s u p p l i e s  

c o m p r e s s e d   a i r   to   t he   two  n o z z l e s   46  t h r o u g h   t h e  

s o l e n o i d   v a l v e   6 2 . .  A c c o r d i n g   to  t he   t y p e   of  m a t e r i a l  

to  be  t r e a t e d ,   t he   s o l e n o i d   v a l v e   62  may  be  m a i n t a i n e d  

c o n s t a n t l y   in  an  open  p o s i t i o n   or  may  be  c o n t r o l l e d  

to  open  and  c l o s e .   in  a  p r e d e t e r m i n e d   c y c l e   by  m e a n s  

of  the   p r o g r a m m a b l e   t i m e r   64.  The  c o m p r e s s e d   a i r  

l e a v i n g   each   n o z z l e   46  p a s s e s   t h r o u g h   t he   a x i a l  

p a s s a g e   28  i n t o   t h e   h o l l o w   i n t e r i o r   of   the   r e s p e c t i v e  

s h a f t   14.  T h a n k s   to  t he   c o n f o r m a t i o n   o f  t h e   a x i a l  

p a s s a g e s   28  and  t h e   d i s p o s i t i o n   of  t he   n o z z l e s   4 6 ,  

the   c o m p r e s s e d   a i r   l e a v i n g   e a c h   n o z z l e   d r aws   a  c u r r e n t  

of  a i r   f rom  the   e x t e r n a l   e n v i r o n m e n t   i n t o   the   i n t e r i o r  

of  the   r e s p e c t i v e   s h a f t   14.  The  a i r   t h e n   p a s s e s  

t h r o u g h   the   h o l e s   44  in  t he   w a l l   of  t h e   s h a f t   1 4  

and  i n t o   the   t u b u l a r   c a s i n g   30.  The  a i r   t h e n   l e a v e s  



t he   c a s i n g   30  t h r o u g h   the   a x i a l   s l i t   42,   t h u s   c r e a t i n g  

an  e l o n g a t e ,   l a m i n a r   j e t   d i r e c t e d   r a d i a l l y   o u t w a r d l y .  

D u r i n g   the   r o t a t i o n   of  the   s h a f t   14,  the   c a s i n g  

30,  and  h e n c e   the   a x i a l   s l i t   42,  a r e   m a i n t a i n e d  

in  a  f i x e d   a n g u l a r   p o s i t i o n   due  to  the   p r e s e n c e  

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

p o r t i o n   40  of  the   c a s i n g .   Thus  the   j e t   of  a i r   f l o w s  

t a n g e n t i a l l y   o v e r   the   combs  20  w h i c h   a re   l o c a t e d  

s u c c e s s i v e l y   in  c o r r e s p o n d e n c e   w i t h   t he   s l i t   42  

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

a c c u m u l a t e s   at  the   b a s e   of  the   n e e d l e s   24.  An  i n t e g r a l  

s u c t i o n   s y s t e m ,   known  pe r   se  and  n o t   i l l u s t r a t e d  

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

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

The  c o n f o r m a t i o n   of  the   a x i a l   s l i t s   42  and  t h e i r  

p o s i t i o n i n g   w i t h   r e s p e c t   to  the   r o t a r y   'combs  20  

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

w i t h   t he   minimum  c o n s u m p t i o n   of  c o m p r e s s e d   a i r .  

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

p r e s e n c e   of  the   i n j e c t o r s   48  c o n s t i t u t e d   by  t h e  

a x i a l   p a s s a g e s   28  and  the  r e s p e c t i v e   n o z z l e s   4 6 .  

M o r e o v e r ,   the  j e t s   of  a i r   w h i c h ,   as  i n d i c a t e d  

p r e v i o u s l y , - -   are   d i r e c t e d   p a r a l l e l   to  the   d i r e c t i o n  

of  d i s p l a c e m e n t   A  of  the  web  of  t e x t i l e   f i b r e s   F 

and  f a c e   t o w a r d s   the   o u t p u t   zone  of  the   web,  do  

no t   d i s t u r b   the  web  of  f i b r e s   F  at   the   i n l e t   t o  

and  at  the   e x i t   from  the   head  10  to  any  e x t e n t .  

N a t u r a l l y ,   the  p r i n c i p l e   of  the   i n v e n t i o n   r e m a i n i n g  



t h e   same,   t h e   d e t a i l s   of  c o n s t r u c t i o n  a n d   t h e  

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

w h a t   has   b e e n   d e s c r i b e d   and  i l l u s t r a t e d ,   w i t h o u t  

t h e r e b y   d e p a r t i n g   f rom  the   s c o p e   of   t he   p r e s e n t  

i n v e n t i o n .  



1.  A  d r a w i n g   f r a m e   f o r   webs  of   t e x t i l e   f i b r e s   p r o v i d e d  

w i t h   a  r o t a r y   comb  h e a d   (10)  i n c l u d i n g   a  b a s e   (12)   and  a  

p a i r   of  c o u n t e r - r o t a t i n g   s h a f t s   (14)   w i t h   h o r i z o n t a l   a x e s  

s u p p o r t e d   by  t he   b a s e   in  a  s u p e r i m p o s e d   a r r a n g e m e n t ,   e a c h  

of  t he   s a i d   two  s h a f t s   r o t a t a b l y   d r i v i n g   a  p a i r   of  a x i a l l y  

s p a c e d   comb  c a r r i e r   d i s c s . ( 1 6 )   p r o v i d e d   w i t h   s u b s t a n t i a l l y  

r a d i a l   s l o t s   (18)   i n t o   wh ich   a r e   e n g a g e d ,   in  a  s l i d a b l e  

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

a x i a l   combs  (20)   the  e n d s   of  w h i c h   e n g a g e   in  c o r r e s p o n d i n g  

s h a p e d   g u i d e   t r a c k s   (26)   r i g i d l y   c o n n e c t e d   to  t he   b a s e ,  

the   combs  a s s o c i a t e d   w i t h   t he   two  s h a f t s   d e f i n i n g   t w o  

s e t s   of  n e e d l e s   i n t e r s e c t i n g   in  t he   t r e a t m e n t   r e g i o n   f o r  

the   web  of  t e x t i l e   f i b r e s ;   t he   h e a d   (10)   b e i n g   m o r e o v e r  

p r o v i d e d   w i t h   a  c l e a n e r   d e v i c e   f o r   c l e a n i n g   the   c o m b s  = ( 2 0 )  

of  the   two  s e t s   of  n e e d l e s ,   c h a r a c t e r i s e d   by  t h e   f a c t  

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

a i r   ( 5 2 ) ,   means   (46,   50)  s u p p l y i n g   the   c o m p r e s s e d   a i r   t o  

the   i n t e r i o r   of  each   s e t   of  n e e d l e s   ( 2 4 ) ,   and  means   ( 1 4 ,  

30.)  f o r   d i r e c t i n g   b e t w e e n   the   combs  (20)   or  e a c h   s e t   o f  

n e e d l e s   (24)  t he   c o m p r e s s e d   a i r   in  t he   form  of  an  e l o n g a t e  

j e t   d i r e c t e d   o u t w a r d l y   in  a  s u b s t a n t i a l l y   r a d i a l   p r e d e t e r -  

mined   d i r e c t i o n   (A)  so  t h a t   d u r i n g   the   r o t a t i o n   of  t h e  

s h a f t   (14)  t h e   s a i d   j e t   of  c o m p r e s s e d   a i r   b r u s h e s   t a n -  

g e n t i a l l y   and  s u c c e s s i v e l y   the   s u r f a c e s   of  t he   combs  ( 2 0 )  

of  the   s e t   of  n e e d l e s   ( 2 4 ) .  

2.  A  d r a w i n g   f r ame   a c c o r d i n g   to  C la im  1,  c h a r a c t e r i s e d  

by  the   f a c t   t h a t   the   j e t s   of  c o m p r e s s e d   a i r   a re   d i r e c t e d  

s u b s t a n t i a l l y   p a r a l l e l   to  the   d i r e c t i o n   of  d i s p l a c e m e n t  



(A)  of  t h e   web  (F)  of  t e x t i l e   f i b r e s  t o   be  t r e a t e d ,   a n d  

f a c e s   t o w a r d s   t h e   o u t p u t   zone   o f   t h e   web  ( F ) .  

3.  A  d r a w i n g   f r a m 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  

by  the   f a c t   t h a t   t he   j e t s   of   c o m p r e s s e d   a i r   e x t e n d   p a r a l -  

l e l   to  t h e   a x e s   of  t he   s h a f t s   (14)   of  t he   h e a d   ( 1 0 )   f o r   a  

l e n g t h   s u b s t a n t i a l l y   e q u a l   to  t he   l e n g t h   of  t h e   p a r t s   o f  

t h e  c o m b s   ( 2 0 )   l y i n g   b e t w e e n   the   s a i d   c o m b - c a r r i e r   d i s c s  

( 1 6 ) .  

4.  A  d r a w i n g   f r a m e  a c c o r d i n g   to  C la im  1,  c h a r a c t e r i s e d  

by  the   f a c t   t h a t   t he   means   (46 ,   50)  f o r   s u p p l y i n g  c o m p r e s -  

s e d  a i r   to   t h e  i n t e r i o r  o f   e a c h   s e t   of  n e e d l e s   ( 2 4 )  

c o m p r i s e s   v a l v e   m e a n s  ( 6 2 )   and  p r o g r a m m a b l e   t i m e r   m e a n s  

(64)   f o r   t h e   c o n t r o l   of  t h e   s a i d   v a l v e   means   ( 6 2 ) .  

5.  A  d r a w i n g   f r a m e   a c c o r d i n g  t o   C l a i m s   1  to  3,  c h a r a c -  

t e r i s e d   by  t h e   f a c t  t h a t   e a c h   of  the   r o t a t i n g   s h a f t s   ( 1 4 )  

of  t he   h e a d   (10 )   i s   h o l l o w   and  has   at  one  end  an  a x i a l  

p a s s a g e   ( 2 8 )   a b l e   t o  p u t  i n t o   c o m m u n i c a t i o n   t h e   h o l l o w  

i n t e r i o r   o f   t he   s h a f t   w i t h   t he   s a i d   means   (46 ,   50)  f o r  

s u p p l y i n g   c o m p r e s s e d   a i r ;   a  p o r t i o n   of  e a c h   s h a f t   ( 1 4 )  

l y i n g   b e t w e e n   t h e   r e s p e c t i v e   c o m b - c a r r i e r   d i s c s   (16 )   s u p -  

p o r t i n g   a  f r e e l y   r o t a t a b l e   c y l i n d r i c a l   t u b u l a r   c a s i n g   ( 3 0 )  

i n t e r p o s e d   b e t w e e n   the   s h a f t   ( 1 4 )  a n d   the   c o m b s  ( 2 0 )   a n d  

p r o v i d e d   w i t h   a  p a i r   of  a n n u l a r   end  h e a d s   ( 3 2 )  p r o v i d e d  

w i t h  p l a i n   b e a r i n g s   (34)  h e r m e t i c a l l y   s e a l e d   in   c o n t a c t  

w i t h   t h e   s u r f a c e   of  the   s h a f t   ( 1 4 ) ;  t h e   s a i d   c a s i n g   ( 3 0 )  

h a v i n g   an  a x i a l   s l i t   (42)  f o r m e d   a l o n g   i t s   l a t e r a l   w a l l  

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



(14)  t h r o u g h   a p e r t u r e   (44)   f o r m e d   in  the   w a l l   of  t he   s a i d  

s h a f t   ( 1 4 ) ;   p o s i t i o n i n g   means   (40)  b e i n g   p r o v i d e d   f o r  

m a i n t a i n i n g ,   d u r i n g   the   r o t a t i o n   of  the   s h a f t   ( 1 4 ) ,   t h e  

s a i d   t u b u l a r   c a s i n g   (30)   in  a  f i x e d   a n g u l a r   p o s i t i o n   i n  

w h i c h   the   s a i d   a x i a l   s l i t   (42)   i s   d i s p o s e d   in  a  s u b s t a n -  

t i a l l y   h o r i z o n t a l   p l a n e   p a s s i n g   t h r o u g h   the  a x i s   of  t h e  

s h a f t   ( 1 4 ) .  

6.  A  draw  f r a m e   a c c o r d i n g   to  C la im   5,  c h a r a c t e r i s e d   b y  

the   f a c t   t h a t   t he   s a i d   p o s i t i o n i n g   means   a re   c o n s t i t u t e d  

by  a  b a l l a s t   w e i g h t   (40)   c a r r i e d   by  the   t u b u l a r   c a s i n g  

( 3 0 ) .  

7.  A  d r a w i n g   f r a m e   a c c o r d i n g   to  C la im  6,  c h a r a c t e r i s e d  

by  the  f a c t   t h a t   t he   l a t e r a l   w a l l   of  the   t u b u l a r   c a s i n g  

(30)  has   a  s u b s t a n t i a l l y   s e m i - c y l i n d r i c a l   l o w e r   p o r t i o n  

(40)  w h i c h   e x t e n d s ' s u b s t a n t i a l l y   f rom  the   s a i d   a x i a l   s l i t  

(42)  up  to  a  p o s i t i o n   in  c o r r e s p o n d e n c e   w i t h   t he   r e g i o n  

of  the  c a s i n g   (30)   d i a m e t r i c a l l y   o p p o s i t e   t he   s l i t   ( 4 2 ) ,  

and  has  a  w e i g h t   s i g n i f i c a n t l y   g r e a t e r   t h a n   t h a t   of  t h e  

r e m a i n i n g   p o r t i o n   (36)   of  t he   c a s i n g   ( 3 0 ) .  

8.  A  d r a w i n g   f r a m e   a c c o r d i n g   to  C la im  4,  c h a r a c t e r i s e d  

by  the  f a c t   t h a t   the   s a i d   a x i a l   end  p a s s a g e   (28)   of  e a c h  

s h a f t   (14)   i s   s h a p e d   in  the   form  of  a  c o n v e r g e n t - d i v e r g e n t  

v e n t u r i ,   and  by  the   f a c t   t h a t   the   s a i d   means   (46 ,   5 0 )  

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

(46)  c o n n e c t e d   to  the   s a i d   s o u r c e   of  s u p p l y   (52)   w i t h   t h e  

i n t e r p o s i t i o n   of  a  s o l e n o i d   v a l v e   (62)   c o n t r o l l a b l e   b y  

means  of  a  p r o g r a m m a b l e   t i m e r   (64)  and  each   a s s o c i a t e d  



w i t h   the   a x i a l   end  p a s s a g e   (28 )   of  one  of  t he   s h a f t s   ( 1 4 )  

in  s u c h   a  way  as  to  fo rm  an  a i r   i n j e c t o r   ( 4 8 ) .  

9.  A  d r a w i n g   f r a m e .   a c c o r d i n g   to   C la im  4,  c h a r a c t e r i s e d  

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

(34)   c a r r i e d   by  t he   end  h e a d s   (32)   of  t he   t u b u l a r   c a s i n g  

(30)   a r e   c o n s t i t u t e d   by  r i n g s   of   t h e r m o p l a s t i c s   m a t e r i a l .  

10.  A  d r a w i n g   f r a m e   s u b s t a n t i a l l y   as  d e s c r i b e d   w i t h  

r e f e r e n c e   t o   the   a t t a c h e d   d r a w i n g s .  
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