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3  T h i s   i n v e n t i o n   e o n e e r n s   a  d e v i c e   s u i t a b l e   f o r   t h e   p i e c i n g -  

4  up  of  r o v i n g ©   of  t e x t i l e   f i b r e s ,   The  d e v i c e   i s   s a t i s f a c t o r i l y  

5  e m p l o y e d   in  p i e e i n g - u p   r o v i n g   on  s p i n n i n g   m a c h i n e s   a n d ,   i n  

6  p a r t i c u l a r ,   on  m a c h i n e s   e q u i p p e d   w i t h   a u t o m a t i c   d e v i c e s   t o  

7  c h a n g e   r o l l s   or  p a c k a g e s   of  r o v i n g   b e i n g   f e d .   Such  s p i n n i n g  

8  m a c h i n e s   can  p r o c e s s   r o v i n g   of  c a r d e d   or  combed   y a r n s .  

9  M e t h o d s   and  d e v i c e s   e m p l o y e d   on  s p i n n i n g   m a c h i n e s   f o r  

10  p i e c i n g - u p   t h e   r o v i n g   a r e   a l r e a d y   known  in  t h e   a r t .  

11  A c c o r d i n g   to  one  of  t h e s e   s y s t e m s   e m p l o y e d   on  s p i n n i n g  

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

13  p o s i t i o n e d   on  an  a s p i r a t i o n   g r i l l   and  t h e   f i b r e s   of  t h e   t w o  

14  ends   of  t he   r o v i n g s   a r e   i n t e r m i n g l e d   by  t h e   a s p i r a t i o n   a c t i o n ,  

15  t he   b o n d i n g   and   p i e c i n g - u p   of  t h e   r o v i n g s   b e i n g   t h u s   c r e a t e d .  

16  T h i s   c i t e d   e m b o d i m e n t   o b t a i n s   a  s p l i c e   w h i c h   o f t e n   p o s s -  

17  e s s e s   not   e n o u g h   s t r e n g t h ,   t h u s   l e a d i n g   to   b r e a k a g e   of  t h e  

18  r o v i n g   and  i n t e r r u p t i o n   of  t he   s p i n n i n g   p r o c e s s .  

19  D E - O S - 3 . 2 4 7 . 6 8 7   i s   known  and  d i s c l o s e s   t h e   p i e c i n g - u p   o f  

20  two  s u p e r i m p o s e d   r o v i n g s   by  means   two  c o n c u r r e n t   j e t s   of  a i r  

21  w h i c h   i n t e r m i n g l e   t h e   f i b r e s   of  t h e   two  r o v i n g s .   T h i s  

22  e m b o d i m e n t   c r e a t e s   a  weak  bond   b e t w e e n   t h e   r o v i n g s   and  a  

23  t h i c k e n e d   z o n e ,   and  t h i s   bond   w i l l   be  s a t i s f a c t o r y   o n l y   i n  

24  c o o p e r a t i o n   w i t h   f u r t h e r   p r o c e s s i n g   by  d r a w i n g   and  t e a r i n g  

25  m a c h i n e s   bu t   w i l l   no t   be  s a t i s f a c t o r y   on  s p i n n i n g   m a c h i n e s   a n d  

26  even   l e s s   s a t i s f a c t o r y   on  s p i n n i n g   m a c h i n e s   c o m p r i s i n g   a n  

27  a u t o m a t i c   c h a n g e   of  t h e   r o l l s   of  r o v i n g .  

28  D E - O S - 3 . 0 0 4 . 7 2 1   i s   a l s o   known  and  d i s c l o s e s   a  s p l i c e r  

29  d e v i c e   w o r k i n g   by  a i r   f o r   t e x t i l e   y a r n s .   T h i s   d e v i c e   c o n s i s t s  

30  of  two  tw in   t u r b u l e n c e   c h a m b e r s   c o o p e r a t i n g   w i t h   i n t e r m e d i a t e  

31  m e c h a n i c a l   c l a m p i n g   m e a n s .   The  s p l i c e r   d e v i c e   p r o v i d e s   f o r  

32  m e c h a n i c a l   g r i p p i n g   of  t he   t a i l   e n d s   of  t h e   y a r n s   a n d  

33  m e c h a n i c a l   c l a m p i n g   t o g e t h e r   w i t h   d r a w i n g   of  t h e   t e x t i l e  
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1  y a r n s .   T h i s   s y s t e m   i s   e x c e l l e n t   when  a p p l i e d   t o   t e x t i l e   y a r n s  

2  b u t   c a n n o t   be  u s e d   to   s p l i c e   r o v i n g s   o w i n g   to   t he   d i m e n s i o n s  

3  and  w e a k n e s s ,   n a m e l y   l a c k   of  c o n s i s t e n c y ,   of  t h e   r o v i n g s .  

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

5  e n a b l e s   a  s t r o n g e r   and   more   s t a b l e   s p l i c e   of  t he   r o v i n g s   i n  

6  t h e   f e e d   of  t h e   r o v i n g   to   be  o b t a i n e d ,   a t   t h e   same  t i m e   i m -  

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

8  r o l l s   a n d / o r   p a c k a g e s   of   r o v i n g   b e i n g   f e d   t o   t h e   s p i n n i n g  

9  m a c h i n e .   The  i n v e n t i o n   t h e r e f o r e   t e n d s   to   make  t h e   o p e r a t i o n s  

10  of  t h e   s p i n n i n g   m a c h i n e   more   r e l i a b l e .  

11  A c c o r d i n g   to   t h e   i n v e n t i o n   a  g r i l l   d e v i c e   s u b j e c t e d   to   a n  

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

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

14  to   t h e   r o v i n g .  

15  Such  t a n g e n t i a l   a c t i o n   t o g e t h e r   w i t h   t h e   a s p i r a t i o n   a c t i o n  

16  s e t s   t h e   r o v i n g   in  r o t a t i o n .  

17  Where   two  r o v i n g s   a r e   p o s i t i o n e d   s i d e   by  s i d e ,   t h e   c o m b i n e d  

18  a c t i o n   of  a s p i r a t i o n   and   of   t a n g e n t i a l   t h r u s t   c a u s e s   r o t a t i o n  

19  of  t h e   r o v i n g s   and   t h e i r   r o l l i n g - u p   or   k n o t t i n g   t o g e t h e r .  

20  In  a  v a r i a n t   of  t h e   i n v e n t i o n   two  n o z z l e s   a r e   p r o v i d e d   a n d  

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

22  m a n n e r .  

23  The  U - s h a p e d   c o n f o r m a t i o n   of  t h e   g r i l l   i s   a d v a n t a g e o u s   f o r  

24  t h e   i n v e n t i o n   in   t h a t   t h e   a c t i o n   of   t h e   e j e c t o r   n o z z l e s   a t   a  

25  t a n g e n t   to   t h e   g r i l l   i s   d i s c h a r g e d   o n t o   t h e   o p p o s e d   s u r f a c e .  

26  The  i n c l u s i o n   of   two  n o z z l e s   in  p o s i t i o n s   o f f s e t   i n  

27  r e l a t i o n   to   e a c h   o t h e r   has   b e e n   f o u n d   to   be  a d v a n t a g e o u s   a n d  

28  to   e n h a n c e   t h e   k n o t t i n g   e f f e c t   a t   b o t h   e n d s   of  t h e   r o v i n g s .  

29  A  v a r i a n t   of   t h e   i n v e n t i o n   has   b e e n   e m b o d i e d   w i t h   more   t h a n  

30  two  n o z z l e s .  

31  The  i n v e n t i o n   t h e r e f o r e   c o n c e r n s   a  m e t h o d   to   p i e c e - u p   t h e  

32  r o v i n g s   of  t e x t i l e   f i b r e s   b e i n g   f e d   to   s p i n n i n g   m a c h i n e s   w h e n  

3  3  t h e   e n d s   of  t h e   r o v i n g s   to   be  p i e c e d - u p   have   been   p o s i t i o n e d ,  
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1  by  h a n d   or  a u t o m a t i c a l l y ,   s u p e r i m p o s e d   on  e a c h   o t h e r   or  s i d e  

2  by  s i d e   on  t h e   a s p i r a t i o n   g r i l l   of  t h e   d e v i c e .  

3  The  r o v i n g s   a r e   p i e c e d - u p   by  t w i s t i n g   t o g e t h e r   t h e   end  o f  

4  t h e   r o v i n g   b e i n g   f ed   w i t h   t h e   end  of  t h e   r o v i n g   c o m i n g   f rom  a 

5  r e p l a c e m e n t   r o l l   or  f u l l   p a c k a g e ;   s u c h   t w i s t i n g   in  c o n j u n c t i o n  

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

7  p i e c i n g - u p   t h e   r o v i n g .  

8  The  i n v e n t i o n   c o n c e r n s   a l s o   a  d e v i c e   w h i c h   e n a b l e s   t h e  

9  a b o v e   m e t h o d   to   be  o b t a i n e d   in  p r a c t i c e .  

10  The  i n v e n t i o n   is   t h e r e f o r e   e m b o d i e d   w i t h   a  d e v i c e   t o  

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

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

13  e m p l o y m e n t   in  c o o p e r a t i o n   w i t h   and  on  s u c h   s p i n n i n g   m a c h i n e s  

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

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

16  t e m p o r a r y   a s p i r a t i o n   a c t i o n ,   a  n o z z l e   to   e m i t   f l u i d   u n d e r  

17  p r e s s u r e   b e i n g   i n c l u d e d .  

18  The  a t t a c h e d   f i g u r e s   show,   as  a  n o n - r e s t r i c t i v e   e x a m p l e ,   a  

19  p r e f e r r e d   p r a c t i c a l   e m b o d i m e n t   of  t h e   m e t h o d , .   b u t   t e c h n i c a l  

20  and  c o n s t r u c t i o n a l   v a r i a n t s   can  be  a p p l i e d   w i t h o u t   d e p a r t i n g  

21  t h e r e b y   f r o m   t h e   s c o p e   of  t he   i n v e n t i o n .  

22  The  f i g u r e s   show  t h e   f o l l o w i n g   : -  

23  F i g s .   la   and  lb   g i v e   a  p l a n   v i ew   and  a  c r o s s   s e c t i o n   a l o n g   A-A 

24  r e s p e c t i v e l y   of  a  p r e f e r r e d   e m b o d i m e n t ;  

25  F i g s .   2a  and  2b  show  c r o s s   s e c t i o n s   a l o n g   B-B  and  C-C  r e s -  

26  p e c t i v e l y   of  t he   e m b o d i m e n t   of  F i g .   l a ;  

27  F i g s .   3  to   7  show  the   p r o c e d u r e ;  

28  F i g s .   8  and  9  show  two  s p l i c e s   made  w i t h   d i f f e r e n t   c o u n t s   o f  

29  y a r n .  

30  A  p e r f o r a t e d   g r i l l   10  of  s u i t a b l e   d i m e n s i o n s   i s   p r o v i d e d   i n  

31  c o o p e r a t i o n   w i t h   a  c o n d u i t   16  s u b j e c t   to   an  a s p i r a t i o n   a c t i o n  

32  13.  The  d i a m e t e r   of  t h e   h o l e s   in  t h e   g r i l l   may  r a n g e   f rom  0 . 4  

33  to   1 .5   mm.,  b u t   t he   p r e s e n t   a p p l i c a n t   has   f o u n d   t h a t   a 
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1  d i a m e t e r   of  0 . 6 - 0 . 7   mm.  of  t h e   h o l e s   i s   b e s t .  

2  The  g r i l l   w i l l   a d v a n t a g e o u s l y   have   an  e l o n g a t e d   U - s h a p e d  

3  c o n f o r m a t i o n .   The  a n g l e   " a l p h a "   of  t h e   "U"  may  v a r y   b e t w e e n  

4  160°   and  60°  and  t h e   p r e s e n t   a p p l i c a n t   h a s   f o u n d   t h a t   an  a n g l e  

5  b e t w e e n   75°  and  120°  i s   t h e   b e s t .  

6  In  a  p r e f e r r e d   e m b o d i m e n t   two  n o z z l e s   11  and  12  r e s p e c t i v -  

7  e l y   w i l l   c o o p e r a t e   w i t h   t h e   g r i l l   10  and  a r e   f e d   by  f l u i d  

8  u n d e r   p r e s s u r e   19  t h r o u g h   c o n d u i t s   17  and  18  r e s p e c t i v e l y .  

9  The  f l u i d   u n d e r   p r e s s u r e   19  may  be  f e d   a t   a  t e m p e r a t u r e   d e e m e d  

10  m o s t   s u i t a b l e   and  may  c o n t a i n   t r e a t m e n t   s u b s t a n c e s .  

11  As  can   be  s e e n   c l e a r l y   in  F i g s . 2 a - 2 b   t h e   n o z z l e s   1 1 - 1 2  

12  d e l i v e r   t h e   f l u i d   u n d e r   p r e s s u r e   19  to   t h e   g r i l l   10  n e a r   t h e  

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

14  c o r r e s p o n d i n g   s l o p e d ,   p e r f o r a t e d   s u r f a c e s   2 0 - 2 1 .  

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

16  and   a s c e n d s ,   i f   t h e   p r e s s u r e   i s   s u f f i c i e n t ,   t h e   o p p o s i t e  

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

18  o w i n g   to   t h e   p r e s e n c e   of  a s p i r a t i o n   a c t i o n   1 3 .  

19  "  Owing  to   t h e   p o s i t i o n   of  t h e   n o z z l e s   1 1 - 1 2   t h e   a c t i o n   o f  

20  t h e   f l u i d   19  c r e a t e s   a  t w i s t i n g   e f f e c t   on  t h e   r o v i n g s ,   a n d  

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

22  i n d i c a t e d   h e r e i n a f t e r .  

23  One  s i n g l e   n o z z l e   11  or  12  may  be  p r o v i d e d   i n s t e a d   of  t h e  

24  two  n o z z l e s   1 1 - 1 2 .   A  p l u r a l i t y   of  n o z z l e s   may  a l t e r n a t i v e l y   b e  

25  i n c l u d e d   and  be  a r r a n g e d   in  a  s y s t e m a t i c   m a n n e r   on  t h e   g r i l l  

26  10;  a l l   of  t h e   n o z z l e s   may  h a v e   t h e   same  c a p a c i t y ,   or  e l s e   t h e  

27  n o z z l e s   may  have   d i f f e r e n t i a t e d   c a p a c i t i e s .  

28  The  a c t i o n   of  t h e   n o z z l e s   may  be  s i m u l t a n e o u s   or  p a r t i a l l y  

29  o v e r l a p p i n g   or   may  t a k e   p l a c e   a t   d i f f e r e n t   t i m e s .  

30  The  p r e s s u r e   of  t h e   f l u i d   19  may  be  c o n s t a n t ,   p u l s a t i n g   o r  

31  v a r i a b l e   d u r i n g   t h e   p i e c i n g - u p   o p e r a t i o n   on  t h e   g r i l l   1 0 .  

32  The  a s p i r a t i n g   a c t i o n   13  t o p   may  be  c o n s t a n t   or   v a r i a b l e   o r  

3  3  p u l s a t i n g   or  may  be  l a c k i n g   f o r   a  p a r t   or  t h e   w h o l e   of  t h e  



0 2 4 6 6 8 6  

1  p i e c i n g - u p   o p e r a t i o n   on  the   g r i l l   1 0 .  

2  M o r e o v e r ,   t he   a s p i r a t i n g   a c t i o n   13  may  be  r e s t r i c t e d   to  a 

3  v e r y   p r e c i s e   a r e a   of  t h e   g r i l l   10,  w h e r e a s   t h e   r e m a i n i n g   a r e a  

4  may  u n d e r g o   e i t h e r   a  d i f f e r e n t   a s p i r a t i n g   a c t i o n   or  n o  

5  a s p i r a t i n g   a c t i o n   at   a l l .  

6  The  t a i l   of  t he   r o v i n g   14  b e i n g   c u r r e n t l y   f e d   i s   s t a t i o n a r y  

7  on  t h e   p e r f o r a t e d   g r i l l   10  in  r e l a t i o n   to   t h e   g r i l l   and  i s  

8  k e p t   a d h e r i n g   t h e r e t o   by  a e r o d y n a m i c   a c t i o n s   c r e a t e d   by  t h e  

9  a s p i r a t i o n .  

10  The  h e a d   15  of  t h e   new  r o v i n g   to   be  p i e c e d - u p   i s   p o s i t i o n e d  

11  by  h a n d   or  a u t o m a t i c a l l y   on  t h e   same  g r i l l   10  a n d ,   b e i n g   d r a w n  

12  by  t h e   a s p i r a t i o n   a c t i o n ,   i s   s u p e r i m p o s e d   on  or  p o s i t i o n e d   a t  

13  t h e   s i d e   of  t h e   p r e v i o u s   r o v i n g   1 4 .  

14  The  j e t s   of  f l u i d   19  c r e a t e d   in  t h e   e x a m p l e   shown  by  t h e  

15  n o z z l e s   1 1 - 1 2   c r e a t e   t h e   r e q u i r e d   a c t i o n s ,   w h i c h   in  c o n j u n c t -  

16  ion   w i t h   t h e   a c t i o n s   g e n e r a t e d   by  t h e   a s p i r a t i o n   13  a c t i n g   o n  

17  t h e   p e r f o r a t e d   g r i l l   10  d e t e r m i n e   t h e   f i e l d   of  t h e   f o r c e s  

18  w h i c h   s e t   in  r o t a t i o n   t he   e n d s   1 4 - 1 5   of   t h e   r o v i n g s ,   t h u s  

19  c a u s i n g   t h e   t w i s t i n g   of  t h e   e n d s   1 4 - 1 5   of   t h e   r o v i n g s   and  t h e  

20  i n t e r m i n g l i n g   of  t h e i r   f i b r e s .  

21  The  f e e d   of  t he   n o z z l e   or  n o z z l e s   c o m e s   f r o m   an  o u t s i d e  

22  s o u r c e   of  w h i c h   the   p r e s s u r e   may  be  r e g u l a t e d   as  r e q u i r e d ,   a s  

23  we  s a i d   e a r l i e r .  

24  Feed   r o l l e r s   l o c a t e d   d o w n s t r e a m   of  t h e   g r i l l   10  may  b e  

25  a c t u a t e d   or  no t   d u r i n g   the   a c t i o n   of  t h e   f l u i d   so  as  to   d r a w  

26  o n t o   t h e   g r i l l   10  t h e   t a i l   of  t h e   r o v i n g   b e i n g   f ed   a n d  

27-  t h e r e w i t h   t h e   s p l i c e   w h i c h   i s   b e i n g   p r o d u c e d .   The  f e e d   r o l l e r s  

28  a r e   no t   shown  in  t he   f i g u r e s .  

29  D u r i n g   s p i n n i n g   t he   r o v i n g   a l r e a d y   b e i n g   f e d   and  t h e   s p l i c e  

30  a r e   g r i p p e d   by  the   f e e d   r o l l e r s   and ,   on  d e p a r t i n g   t h e r e f r o m ,  

31  o b t a i n   a  f a l s e   t w i s t ,   p r o v i d e d   by  known  d e v i c e s ,   or  o b t a i n  

32  t h e i r   d e f i n i t i v e   t w i s t   by  means   of  t h e   r o t a t i n g   s p i n d l e .  

33  m  any  e v e n t ,   t he   f i n a l   p i e c i n g - u p   t a k e s   p l a c e   at   t h e  
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1  moment   when  t h e   s p i n d l e   a p p l i e s   t h e   t w i s t   to   t h e   f i b r e s ,   f o r  

2  t h e   p i e c i n g - u p   c a r r i e d   o u t   on  t h e   g r i l l   10  i s   o n l y   a  

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

4  r o v i n g   w i t h   c o n t i n u i t y .  

5  When  t h e   r o l l s   or  p a c k a g e s   of  r o v i n g   b e i n g   f ed   a r e   c h a n g e d  

6  by  a u t o m a t i c   d e v i c e s ,   s u i t a b l e   known  m e a n s   a r r a n g e   f o r  

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

8  s h e a r i n g   of  t h e   p r e v i o u s   r o v i n g   14  a t   a  p o s i t i o n   i m m e d i a t e l y  

9  u p s t r e a m   of  t h e   g r i l l   10  of  t h e   d e v i c e   so  as  to   l e a v e   o n l y   a 

10  few  m i l l i m e t r e s   of  r o v i n g   u p s t r e a m   of   t h e   f i r s t   n o z z l e   11;  i n  

11  t h e   same  way  t h e   h e a d   of  t h e   new  r o v i n g   15  has   to   e x t e n d   by  a  

12  few  m i l l i m e t r e s   b e y o n d   t h e   s e c o n d   n o z z l e   12 .   In  t h i s   way  t h e  

13  e n d s   of  t h e   r o v i n g s   1 4 - 1 5   a r e   t w i s t e d   a b o u t   e a c h   o t h e r   in  a n  

14  a d e q u a t e   m a n n e r .  

15  The  p e r f o r a t e d   g r i l l   10  may  h a v e   a  v a r i a b l e   r a d i u s   of  i t s  

16  r o u n d e d   u n i o n   a t   i t s   c e n t r e ,   t h e   r a d i u s   d e p e n d i n g   on  t h e  

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

18  may  be  c i r c u l a r   or   c u r v e d .  

19  The  g r i l l   may  be  p e r f o r a t e d   w i t h   h o l e s   h a v i n g   v a r i o u s  

20  d i a m e t e r s ;   t h e   d i s t r i b u t i o n   of  t h e   h o l e s   in  t h e   g r i l l   may  b e  

21  d i f f e r e n t i a t e d .  

22  As  we  s a i d   e a r l i e r ,   t h e   n o z z l e s   t o   f e e d   c o m p r e s s e d   a i r   may 

23  be  o n e ,   two  or   more  in  n u m b e r   and   may  be  l o c a t e d   in  d i v e r s e  

24  p o s i t i o n s ;   t h e y   may  a l s o   l i e   a t   a  t a n g e n t   to   t h e   s u r f a c e s   o f  

2  5  t h e   g r i l l   or   a t   any  a n g l e   t h e r e t o .  

2  6  The  d i m e n s i o n s   of  t h e   g r i l l   may  be  v a r i e d   to  o b t a i n   t h e  

27  b e s t   p i e c i n g - u p   r e s u l t s   f o r   t h e   c o u n t   of  t h e   r o v i n g   i n  

28  q u e s t i o n   and   f o r   t h e   t y p e   of  m a t e r i a l   of   w h i c h   t h e   f i b r e s  

29  c o n s i s t .  
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1  CLAIMS 

2  1  -  D e v i c e   to  p i e c e - u p   r o v i n g s   of  t e x t i l e   f i b r e s   f o r   s p i n n i n g  

3  m a c h i n e s   fo r   c a r d e d   and  c o m b e d   y a r n s ,   t h e   d e v i c e   b e i n g  

4  s u i t a b l e   f o r   e m p l o y m e n t   in  c o o p e r a t i o n   w i t h   and  on  s u c h  

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

6  a  p e r f o r a t e d   g r i l l   (10)   h a v i n g   two  c o o p e r a t i n g   s u r f a c e s   ( 2 0 -  

7  21)  w h i c h   u n d e r g o   at   l e a s t   a  t e m p o r a r y   a s p i r a t i o n   a c t i o n   ( 1 3 ) ,  

8  a  n o z z l e   ( 1 1 - 1 2 )   to   e m i t   f l u i d   (19)   u n d e r   p r e s s u r e   b e i n g  

9  i n c l u d e d .  

10  2  -  D e v i c e   as  c l a i m e d   in  C l a i m   1,  in  w h i c h   t h e   g r i l l   ( 1 0 )  

11  c o m p r i s e s   two  s u r f a c e s   ( 2 0 - 2 1 )   p o s i t i o n e d   at   an  a n g l e   o f  

12  b e t w e e n   60°  and  160°  to   e a c h   o t h e r .  

13  3  -  D e v i c e   as  c l a i m e d   in   C l a i m   2,  in  w h i c h   t h e   two  s u r f a c e s  

14  ( 2 0 - 2 1 )   a re   p o s i t i o n e d   a t   an  a n g l e   of  b e t w e e n   75°  and  120°  t o  

15  e a c h   o t h e r .  

16  4  -  D e v i c e   as  c l a i m e d   in   C l a i m   1,  in  w h i c h   a t   l e a s t   t w o  

17  n o z z l e s   ( 1 1 - 1 2 )   to   e m i t   f l u i d   (19)   u n d e r   p r e s s u r e   a r e  

18  i n c l u d e d .  

19  5  -  D e v i c e   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   a  

20  u n i o n   of  a  r e q u i r e d   a m p l i t u d e   i s   c o m p r i s e d   a t   t h e   v e r t e x   o f  

21  t he   a n g l e   b e t w e e n   t h e   two  s u r f a c e s   ( 2 0 - 2 1 )   of  t h e   g r i l l .  

22  6  -  D e v i c e   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   t h e  

23  d i a m e t e r s   of  t h e   h o l e s   in  t h e   g r i l l   (10)   r a n g e   f rom  0 .4   to   1 . 5  

24  mm. 

25  7  -  D e v i c 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   d i a m e t e r s   o f  

26  the   h o l e s   in  t h e   g r i l l   (10)   r a n g e   f r o m   0 .6   to  0 .7   mm. 

27  8  -  D e v i c e   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   t h e  

28  d e n s i t y   of  t he   h o l e s   in  t h e   g r i l l   (10)   i s   c o n s t a n t .  

29  9  -  D e v i c e   as  c l a i m e d   in  any  of  C l a i m s   1  to   7  i n c l u s i v e ,   i n  

30  wh ich   the   d e n s i t y   of  t h e   h o l e s   in  t h e   g r i l l   (10)   i s   v a r i a b l e .  

31  10  -  D e v i c e   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   t h e  

32  d i m e n s i o n   of  t h e   h o l e s   in  t h e   g r i l l   (10)   is   c o n s t a n t .  

33  11  -  D e v i c e   as  c l a i m e d   in  any  of  C l a i m s   1  to   9  i n c l u s i v e ,   i n  

I S .  
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1  w h i c h   t h e   d i m e n s i o n   of  t h e   h o l e s   in  t h e   g r i l l   (10)   i s  

2  v a r i a b l e .  

3  12  -  D e v i c e   as  c l a i m e d   in   any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   t h e  

4  s u r f a c e s   ( 2 0 - 2 1 )   of  t h e   g r i l l   (10)   have   a  s t r a i g h t   d e v e l o p -  

5  ment   . 

6  13  -  D e v i c e   as  c l a i m e d   in  any  of   C l a i m s   1  to   11  i n c l u s i v e ,   i n  

7  w h i c h   t h e   s u r f a c e s   ( 2 0 - 2 1 )   of   t h e   g r i l l   (10)   h a v e   a  c u r v e d  

8  d e v e l o p m e n t .  

9  14  -  D e v i c e   as  c l a i m e d   in   any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   t h e  

10  e m i t t i n g   n o z z l e s   ( 1 1 - 1 2 )   a r e   p o s i t i o n e d   a t   a  t a n g e n t   to   t h e i r  

11  r e s p e c t i v e   s u r f a c e   ( 2 0 - 2 1 )   of  t h e   g r i l l .  

12  15  -  D e v i c e   as  c l a i m e d   in  any  o f   C l a i m s   1  to   13  i n c l u s i v e ,   i n  

13  w h i c h   t he   e m i t t i n g   n o z z l e s   ( 1 1 - 1 2 )   a r e   p o s i t i o n e d   a t   an  a n g l e  

14  to  t h e i r   r e s p e c t i v e   s u r f a c e   ( 2 0 - 2 1 )   of  t h e   g r i l l .  

15  16  -  D e v i c e   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   t h e  

16  a s p i r a t i o n   (13)   i s   e x e r t e d   o v e r   a l l   of  t h e   s u r f a c e s   ( 2 0 - 2 1 )   o f  

17  t h e   g r i l l   w i t h o u t   any  s u b s t a n t i a l   d i s c o n t i n u i t y   of  v a l u e s   a t  

18  one  and  t h e   same  m o m e n t .  

19  17  -  D e v i c e   as  c l a i m e d   in   any  of   C l a i m s   1  t o   15  i n c l u s i v e ,   i n  

20  w h i c h   t h e   a s p i r a t i o n   (13)   i s   e x e r t e d   w i t h   v a r i a b l e   v a l u e s   o v e r  

21  s p e c i a l i z e d   a r e a s   of  t h e   s u r f a c e s   ( 2 0 - 2 1 )   of  t h e   g r i l l .  
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