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©  A  method  and  a  device  for  fibre  parallelisation  and  specifically  for  cotton  fibres  and  synthetics. 
  Cotton  or  synthetic-blended  fibres  are  thrown  from  a 
feeder  into  the  area  of  a  self-maintaining  electrostatic  field 
(Figure  1,  2)  thus  changing  direction  from  vertical  to 
horizontal,  they  pass  through  a  slot  (7)  and  accumulate  in 
parallel  in  a  perforated  groove  (5)  assisted  by  air-suction. 



I n t r o d u c t o r y   r e m a r k s  

The  above   m e n t i o n e d   i n v e n t i o n   r e g a r d s   a  m e t h o d   a n d  

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

fed  r e c t i l i n e a r l y   a r e   c h a n g i n g   d i r e c t i o n   and  p l a c e d  

one  on  top  of  t he   o t h e r   in  p a r a l l e l   f o r m .  

Aiming  to  o b t a i n  a   p a r a l l e l i s a t i o n   of  f i b r e s   moving  r e c t i l i n e a r l y ,  

we  devised  a  system  based  on  a  simple  geomet r ic   model  wi thout   moving 

pa r t s   and  complex  mechanisms  and  employing  the  p r i n c i p l e s   and 

p r o p e r t i e s   of  e l e c t r o s t a t i c   f i e l d s .   A c c o r d i n g l y ,   we  invented   a 

simple  p r a c t i c a l   a r rangement   which  can  be  u s e f u l   for  f u r t h e r  

a p p l i c a t i o n s .  

Below  is   a  d e s c r i p t i o n   of  t h e   m e t h o d   and  of  t he   e m b o d i -  

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

b a s i s   of  t he   a t t a c h e d   s e t   of  d r a w i n g s .   F i g u r e   1 

s h o w s   in  p e r s p e c t i v e   the  method  of  f i b r e   p a r a l l e l i s a t i o n .  

Separa ted   f i b r e s   ( for   i n s t a n c e   cot ton  f i b r e s )   are  fed  through  t h e  

feeder   (1)  into  the  s e m i c y l i n d r i c a l   area  which  is  formed  by  a  

concave  c y l i n d e r   (2)  made  from  i n s u l a t i n g   m a t e r i a l ,   ( for   i n s t a n c e  

p l e x i g l a s s )   and  the  m e t a l l i c   s e m i c y l i n d r i c a l   s t r i p   (3)  which  i s  

formed  in  the  upper  pa r t   in  such  a  way  as  to  al low  the  f i b r e s   t o  

en te r   f r e e l y   w i thou t   being  o b s t r u c t e d .  

The  f i b r e s ,   with  the  help  of  an  a i r   suc t i on   device   (4)  descend  i n  

p a r a l l e l   to  axis   AA  g r a d u a l l y   changing  t h e i r   d i r e c t i o n   to  one 

p e r p e n d i c u l a r   to  the  above  axis  because  of  f o r ce s   genera ted   by  an 

e l e c t r o s t a t i c   f i e l d   which  is  formed  from  the  f r i c t i o n   of  t h e  

body  of  the  device  and  by  means  of  the  m e t a l l i c   s t r i p   (3)  i n s i d e  

the  device .   Thus,  f i b r e s   are  accumulated  in  p a r a l l e l   form  at  t h e  

groove  at  the  bottom  of  the  m e t a l l i c   s t r i p   (5)  and  with  the  a i d  



of  a i r   s u c t i o n   are  drawn  through  the  s lo t   (7)  at  the  bottom  of  t h e  

groove  of  the  above  ment ioned   s t r i p .   What  happens  t h e r e a f t e r   depends  

on  the  s p e c i f i c   a p p l i c a t i o n s   tha t   the  f i b r e s   w i l l   be  used  f o r .  

The  s e m i c i r c u l a r   m e t a l l i c   washer  (6)  e x i s t s   for  the  purpose  o f  

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

r e q u i r e d   for  the  p a r a l l e l i s a t i o n   of  the  f i b r e s .  

F i g u r e  2   shows  a  s e c t i o n   ( t h r o u g h   axis  AA)  with  the  s e m i c y l i n d r i c a l  

m e t a l l i c   s t r i p   (3) ,   the  c y l i n d r i c a l   she l l   (2)-made  of  i n s u l a t i n g  

m a t e r i a l ,   the  groove  at  bottom  of  the  s t r i p   (5) ,   the  s e m i c i r c u l a r  

washer  (6) ,   the  s l o t   (7) ,   the  a i r   suc t ion   device   (4)  and  the  f i b r e  

f eede r   ( 1 ) .  

D e s c r i p t i o n   and  e x p l a n a t i o n   of  the  phenomenon 

As  i t   is  known,  the  i n s u l a t i n g   p r o p e r t i e s   of  the  f i b r e s ,   c e l l u l o s e  

in  the  case  of  c o t t o n ,   g i v e  t o   them  the  behav io r   of  a  b i p o l e .  

( p o l a r i z a t i o n   of  a  d i e l e c t r i c   m a t e r i a l )  

That  i s ,   dur ing   t h e i r   movement  ins ide   t h e  d e v i c e   shown  in  f ig s .   1  and  2,  t h  

f i b r e s ,   because   of  f r i c t i o n   with  the  immediate  environment   d e v e l o p  

at  t h e i r   ends  e l e c t r o s t a t i c   loads  and  t h e r e f o r e   behave  l i k e  

b i p o l e s . A s   the  f i b r e s   move  through  the  e l e c t r i c a l   f i e l d   which  i s  

formed  by  the  s u r f a c e   of  the  m e t a l l i c   s t r i p   (3)  and  the  i n s i d e  

su r face   of  the  c y l i n d e r   (2)  made  of  i n s u l a t i n g   m a t e r i a l ,   they  a r e  

r e o r i e n t e d   by  the  i n f l u e n c e   of  forces   of  e l e c t r i c a l   r e p u l s i o n   and  

a t t r a c t i o n   and  thus  assume  the  de s i r ed   d i r e c t i o n   which  i s  

p e r p e n d i c u l a r   to  the  one  they  o r i g i n a l l y   had  when  they  en te red   t h e  

i n t e r i o r   of  the  d e v i c e .  

C e r t a i n l y ,   the  l e n g t h   and  the  type  of  the  f i b r e ,   the  type  of  i n s u l a t i n g  

m a t e r i a l ,   the  r e l a t i v e   humid i ty   of  the  i n t e r i o r   and  e x t e r i o r  

env i ronments   and  the  p r o p e r t i e s   of  the  a i r  s u c t i o n   system  compose 
the  v a r i a b l e s   and  p a r a m e t e r s   of  the  i n v e n t i o n .  



APPLICATIONS 

1.  Ring  spinning  p r o c e s s  :  

This  a p p l i c a t i o n   of  the  i n v e n t i o n  i s   shown  in  Figure  3  a t t a t c h e d  

h e r e t o .   As  shown,  the  f i b r e s   f rom the   c a r d  s l i v e r   (8)  are  s e p a r a t e d  

and  thrown  by  the  f i b r e   f e e d e r   (1)  i n t o  t h e   f i b r e   p a r a l l e l i s a t i o n  

system  AM1. 

A  suc t ion   system  (4)  which  i s   i n s t a l l e d  o n  a   p e r f o r a t e d   drum  (9 )  

causes  the  f i b r e s   to  cohere  on  i t s  e x t e r n a l   su r f ace   in  a  c o n t i n u o u s  

and  p a r a l l e l   fo rm.  

As  the  p e r f o r a t e d   drum  r o t a t e s ,   i t  m o v e s  t h e   web  of  p a r a l l e l   f i b r e s  

towards  the  con tac t   po in t   wi th   t he   p r e s s u r e   r o l l   (10) .The  s p i n n i n g  

of  the  yarn  is  thus  e f f e c t e d   by  t he  we l l -known r ing   spinning  p r o c e s s  
( 1 1 ) .  

2.  Open  End  sp inning   p r o c e s s  

Another   a p p l i c a t i o n   of  t h i s   i n v e n t i o n   is  shown  in  Fig  4  and  is  t h e  

r e s u l t   of  r e s e a r c h   for  yarn  p r o d u c t i o n  b y  o p e n   end  methods  to  o b t a i n  

the  same,  perhaps ,   b e t t e r   c h a r a c t e r i s t i c s ,   s t r engh ,   and  u n i f o r m i t y  

from  those  achieved  w i t h  t h e   r ing  spinning  method .  

The  f i b r e s   of  the  card  s l i v e r  ( 8 )   are  s e p a r a t e d   and  thrown  by  t h e  

f i b r e   feeder   (1)  in to   the  f i b r e   p a r a l l e l i s a t i o n   system  AM1.  Thus ,  

wi th   the  aid  of  the  a i r  s u c t i o n  h o l e   ( 4 )  t h e   f i b r e s   cohere  i n  

p a r a l l e l   form  in  a  p e r f o r a t e d   g r o o v e  ( 7 ) .  

I n i t i a l l y ,   the  s l i v e r   m u s t  b e  p o s i t i o n e d  o n   to  the  contac t   point   o f  

the  d e l i v e r y   r o l l e r s   ( 1 2 )  p a s s i n g  t h r o u g h   a  hole  (13)  and 

s u b s e q u e n t l y   the  system  (AM1)  i s  p u t   in  ro t a ry   motion  (in  such  a 

d i r e c t i o n   as  to  o b t a i n   an S  or  Z  y a r n  c o n f i g u r a t i o n   as  r e q u i r e d ) .  



Thus,  as  AM1  r o t a t e s   and  as  the  d e l i v e r y   r o l l e r s   (12)  pu l l   t h e  

s l i v e r   we  ob t a in   a  t w i s t i n g   of  f i b r e s   tha t   produces   the  yarn.  T h i s  

yarn  is  wound  (14)  i n t o   e i t h e r   cheese  or  cone  f o r m .  

The  form  and  the  i n c l i n a t i o n   of  groove  (7)  towards  hole  (13)  and  t h e  

a i r   s u c t i o n   c h a r a c t e r i s t i c s ,   give  the  r e q u i r e d   f r i c t i o n   on  the  a r e a  

(15)  for   the  t w i s t   and  yarn  p r o d u c t i o n  

3.  Open  End  s p i n n i n g   p roce s s   with  double  p a r a l l e l i s a t i o n   of  f i b r e s  

The  t h i rd   a p p l i c a t i o n   of  the  i n v e n t i o n   is  e x p l a i n e d   in  f ig .   5  and  i s  

the  r e s u l t   of  r e s e a r c h   to  ob ta in   improvements  in  mixing  p a r a l l e l i s e d  

f i b r e s   dur ing  the  s p i n n i n g   p r o c e s s .  

D e s c r i p t i c n   of  the  p r o c e s s  

The  f i b r e s   from  the  c a r d  s l i v e r   (8)  are  s e p a r a t e d   and  thrown  by  t h e  

f i b r e   f eeder   (1)  i n to   the  system  (AM3)  for  double  f i b r e  

p a r a l l e l i s a t i o n .   The  a i r - s u c t i o n   device  (4)  through  the  f i x e d  

p r o t e c t i v e   s h e l l   (17)  and  the  small  holes   of  the  double  groove  ( 7 )  

f o r c e s   the  f i b r e s   to  descend  and  be  s e p a r a t e d   in  two  groups  u n d e r  

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

formed  by  the  s u r f a c e s   (2)  and  (18)  of  the  i n s u l a t i n g   m a t e r i a l ,   e . g .  

p l e x i g l a s s ,   the  two  s i m i l a r   metal  p l a t e s   (19)  and  (20)  o f  

a p p r o p r i a t e  w i d t h   and  the  m e t a l l i c   s e m i c i r c u l a r   washer  (6),  l o c a t e d  

at  the  b o t t o m .  

When  the  f i b r e s   e n t e r   in to   the  two  grooves  (7)  and  the  system  (AM3) 

r o t a t e s ,   and  as  the  d e l i v e r y   r o l l e r s   (12)  p u l l   the  s l i v e r   which  

o r i g i n a t e s   from  the  two  groups  of  p a r a l l e l i s e d   f i b r e s   into  t h e  

grooves  (7) ,   yarn  is  produced  and  wound  (14)  in to   e i t h e r   cheese  o r  

cone  f o rm.  



The  form  and  i n c l i n a t i o n   of  the  two  grooves ,   the  a i r - s u c t i o n   as  w e l l  

as  the  f r i c t i o n   of  the  f i b r e s   on  the  grooves ,   lead  to  the  t w i s t i n g  

and  the  p roduc t i on   of  Z  or  5  t y p e - y a r n   with  the  a p p r o p r i a t e   r o t a t i o n  

of  the  s y s t e m . F i n a l l y ,   the  yarn  produced  is  wound  on  a  bobbin  w i t h  

the  use  of  an  a p p r o p r i a t e   system  ( 1 4 ) .  

4.  Open-End  sp inn ing   process   employing  a  s p e c i a l   r o t o r  

The  f o u r t h   a p p l i c a t i o n   of  the  i n v e n t i o n   is  exp la ined   i n  f i g .   6  and 

c o n s i s t s   of  the  f i b e r   p a r a l l e l i s e r   (AM1),  the  r o t o r   (21)  t h e  

d e l i v e r y   system  (12)  and  the  cone  fo rma t ion   ( 1 4 ) .  

D e s c r i p t i o n   of  the  yarn  p r o d u c t i o n   p r o c e s s  :  

As  the  f i b r e s   are  p o s i t i o n e d   in  p a r a l l e l   form  by  the  s e l f m a i n t a i n i n g  

e l e c t r o s t a t i c   f i e l d   of  the  f i b r e   p a r a l l e l i s a t i o n   system  (AM1)  i n t o  

the  groove  (7)  aided  by  the  a i r - s u c t i o n   device  (4),  they  are  l e a d  

through  the  tube  (23)  to  the  s p e c i a l   r o t o r   (21),   which  i s  

c o n s t r u c t e d   as  i l l u s t r a t e d   in  c r o s s - s e c t i o n   ( f i g . 6 ) .   During  t h e  

r o t a t i o n   of  the  r o t o r   and  due  to  the  c e n t r i f u g a l   force  that   i s  

deve loped ,   the  wound  web  touches  the  inner   su r face   (24)  of  t h e  

s teady  f r i c t i o n   cy lender   ( 2 2 ) .  

A c c o r d i n g l y ,   the  f r i c t i o n   of  the  f i b r e s   in  area  (24)  forces   them  t o  

t w i s t .   As  the  f i b r e s   are  tw i s t ed   t o g e t h e r ,   on  the  one  hand  to  t h e  

l e f t   in  the  groove,  the  tw i s t   s l i d e s   and  is  loosened  and  on  t h e  

o ther   hand  to  the  r i g h t   towards  the  ex i t   of  the  r o t o r ,   the  t w i s t  

r emains ,   forming  by  the  p u l l i n g  o f   the  d e l i v e r y   cy l i nde r s   a  yarn  o f  

Z  or  S  type  depending  on  the   d i r e c t i o n   of  r o t a t i o n   of  the  r o t o r .  



5.  Open-End  s p i n n i n g   system  with  two  d e l i v e r i e s   of  v a r n  

The  f i f t h   a p p l i c a t i o n   of  the  i n v e n t i o n   is  exp la ined   in  f i g .   7  a n d  

c o n s i s t s   of  the  f i b r e   p a r a l l e l i s e r   (AM1)  which  on  i t s   bottom  has  a  

th in   s l o t   (28)  and  under  i t   a  pa i r   of  p e r f o r a t e d   c y l i n d e r s   ( 2 5 ) ,  

both  r o t a t i n g   in  the  same  d i r e c t i o n .   In  a d d i t i o n ,   to  the  l e f t   and 

r i g h t   of  these   and  on  the  same  axis   XX'  the  two  p a i r s   of  c y l i n d e r s  

(26)  b e a r i n g   the  s p i n n i n g   e q u a l i s e r - d i s c s   (27)  r o t a t e   in  the  same 

d i r e c t i o n   as  w e l l .  

D e s c r i p t i o n   of  the  p r o c e s s  

As  the  f i b r e s   change  d i r e c t i o n   while   descending  because  of  t h e  

s e l f m a i n t a i n i n g   e l e c t r o s t a t i c   f i e l d   of  the  system  (AMI),  they  p a s s  

through  the  t h in   s l o t   (28)  which  is  p a r a l l e l   to  the  axis   XX'  and 

accumula te ,   by  the  means  of  the  a i r - s u c t i o n   device  (4),   in  the  a r e a  

of  the  l o n g i t u d i n a l   s l o t s   (29)  of  the  suc t i on ,   on  the  outer   s u r f a c e  

of  the  p e r f o r a t e d   c y l i n d e r s   ( 2 5 ) .  

If   the  f i b r e s   to  are  led  the  p a i r s   of  c y l i n d e r s   (26),   which  r o t a t e  

in  the  same  d i r e c t i o n ,   p r o d u c t i o n   of  yarn  w i l l   be  o b t a i n e d ,   as  t h e  

d e l i v e r y   c y l i n d e r s   (12)  w i l l   pu l l   the  y a r n . I t   is  ev iden t   t ha t   t h e  

f i b e r s   w i l l   be  a l l o t t e d   to  both  s i d e s ,   developing   a  r e s i s t a n c e  

( r e s t r a i n t )   which  depends  on  the  d i f f e r e n c e   in  the  r o t a t i o n   speed  o f  

the  p a i r s   (25)  and  (26) .The   holes   of  the  p e r f o r a t e d   c y l i n d e r s   ( 25 )  

are  c leaned   by  an  e x t e r n a l   suc t i on   system  which  cannot  be  seen  i n  

f i g u r e   ( 7 ) .  

As  ment ioned  above,  the  e q u i l l i s e r - d i s c s   (27)  are  in tended   for   t h e  

r e g u l a t i o n   of  the  s p i n n i n g   p r o c e s s .   With  the  change  in  the  d i r e c t i o n  

of  r o t a t i o n   of  the  p a i r s   of  c y l i n d e r s   (25)  and  (26),   a  Z  or  S  t y p e  

yarn  is  produced  which  a f t e r   pass ing   through  the  d e l i v e r y   c y l i n d e r s  

(12)  is  wound  on  a  bobbin  ( 1 4 ) .  



1.  A  m e t h o d   g e n e r a l l y   i n t e n d e d   for   b i p o l e   p a r a l l e l i -  

s a t i o n ,   and  s p e c i f i c a l l y   fo r   p a r a l l e l i s a t i o n   o f  

c o t t o n   f i b r e s   and  s y n t h e t i c s ,  

c h a r a c t e r i z e d   by  f o l l o w i n g   s t e p s :  

a)  f e e d i n g   f i b r e s   t h r o u g h   a  f i b r e   f e e d e r ;  

b)  g e n e r a t i n g   a  f o r c e   p e r p e n d i c u l a r   to  the   f e e d i n g  

d i r e c t i o n   of  t he   f i b r e s   by  means  of  a  s e l f -  

m a i n t a i n i n g   e l e c t r o s t a t i c   f i e l d   which   i s   f o r m e d  

from  t he   f r i c t i o n   of  t he   f i b r e s   w i th   an  i n s u l a t i n g  

body  and  a  m e t a l l i c   s t r i p   i n s i d e   t he   b o d y ;  

c)  c h a n g i n g   d i r e c t i o n   of  t h e   f i b r e s   i n . t h e   d i r e c t i o n  

of  t he   f o r c e   g e n e r a t e d   in  s t e p   b) ;   a n d  

d)  m u t u a l l y   a l i g n i n g   the   f i b r e s   in  p a r a l l e l   i n f l u e n c e d  

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

2.  A  d e v i c e   (AMI)  fo r   b i p o l e   p a r a l l e l i s a t i o n   f o r   c a r r y -  

ing  ou t   t he   m e t h o d   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 z e d   by 

a  c y l i n d r i c a l   s h e l l   (2)   made  from  i n s u l a t i n g   m a t e r i a l ,  

e . g .   p l e x i g l a s s ,  

a  m e t a l l i c   s e m i c y l i n d r i c a l   s t r i p   (3)  p r o v i d e d   i n s i d e  

of  t he   s h e l l   (2)  f rom  the   u p p e r   p a r t   of  t h e   s h e l l   t o  

the   b o t t o m   of  the   s h e l l ,  

a  f e e d e r   (1)  in  t he   u p p e r   p a r t   of  t he   s h e l l   ( 2 )  

where   t he   e n t r a n c e   of  f i b r e s   i s   l o c a t e d ,  

a  m e t a l l i c   s u r f a c e   (3)  f o r m e d   in  the   u p p e r   p a r t   o f  

the   s t r i p   to  a l l o w   t h e   f i b r e s   to  e n t e r   f r e e l y   w i t h o u t  

o b s t r u c t i o n ,  

a  s e m i c i r c u l a r   m e t a l l i c   w a s h e r   (6)  on  the   b o t t o m   o f  

the   s h e l l   and  c o n n e c t e d   to  the   m e t a l l i c   s t r i p   ( 3 )  

to  c r e a t e   t o g e t h e r   w i t h   t he   s t r i p   ( 3 )  a n   a p p r o p r i a t e  

e l e c t r o s t a t i c   f i e l d ,  



a  l o n g i t u d i n a l   g r o o v e   (5)  on  t he   b o t t o m   of  t h e  

s t r i p   (3)   and  a c r o s s   t h e   i n n e r   d i a m e t e r   of  t h e  

s h e l l   (2)  a n d  

a  p e r f o r a t e d   s l o t   (7)  whe re   t he   f i b r e s   a re   a c c u m u -  

l a t e d   in  p a r a l l e l   form  and  drawn  t h r o u g h   t h e   s l o t  

(7)  w i t h   t h e   a i d   of  an  a i r - s u c t i o n   d e v i c e   ( 4 ) .  

( F i g s .   1  and  2 )  

3.  A  d e v i c e   (AMl)  f o r   b i p o l e   p a r a l l e l i s a t i o n   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 z e d   in  t h a t  

t h e   s e l f m a i n t a i n i n g   e l e c t r o s t a t i c   f i e l d   c r e a t e d   by  

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

of  t he   s h e l l   (2)   by  t h e   m e t a l l i c   s t r i p   (3)  and  by  

t h e   w a s h e r   (6)  c h a n g e s   t h e   o r i g i n a l   d i r e c t i o n   of  t h e  

f i b r e s   f rom  an  a x i s   p a r a l l e l   to  an  a x i s   (AA)  t o  

a n o t h e r   a x i s   w h i c h   i s   p e r p e n d i c u l a r   to  t he   a x i s   (AA) 

b e c a u s e   of  t h e   r e p u l s i v e   and  a t t r a c t i v e   e l e c t r i c a l  

f o r c e s   t h a t   a r e   d e v e l o p e d .   ( F i g s .   1  and  2 )  

4.  A  d e v i c e   (AM3)  f o r   d o u b l e - p a r a l l e l i s a t i o n   fo r   c a r r y -  

ing   ou t   t he   m e t h o d   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 z e d   b y  

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

f i b r e   f e e d e r   (1)   i n t o   an  a r e a   of  a  s e l f m a i n t a i n i n g  

e l e c t r o s t a t i c   f i e l d   f o r m e d   by  

the   i n n e r   s u r f a c e   of  a  c y l i n d r i c a l   s h e l l   ( 2 )  

c o n s i s t i n g   of  i n s u l a t i n g   m a t e r i a l ,  

two  s i m i l a r   m e t a l   p l a t e s   (19  and  20)  a n d  

a  m e t a l l i c   s e m i c i r c u l a r   w a s h e r   a t   t h e   b o t t o m   ( 6 )  

of  the   s h e l l   ( 2 ) ,  

w h e r e b y  

such   f i b r e s   d e s c e n d   a i d e d   by  an  a i r - s u c t i o n   d e v i c e   ( 4 )  

a re   s e p a r a t e d   in  two  g r o u p s   and  a f t e r   c h a n g i n g  

o r i e n t a t i o n   e n t e r   i n t o   two  p e r f o r a t e d   s l o t s   (7)  i n  

p a r a l l e l   f o r m .   ( F i g .   5 )  



5.  An  a p p l i c a t i o n   of  the   d e v i c e   (AMI)  for   b i p o l e  

p a r a l l e l i s a t i o n   a c c o r d i n g   to  c l a i m s   2  and  3 ,  

c h a r a c t e r i z e d   in  t h a t  

f i b r e s   from  a  c a r d   s l i v e r   (8)   a r e   s e p a r a t e d   a n d  

t h r o w n   by  t he   f i b r e   f e e d e r   (1)  i n t o   the   d e v i c e   ( A M I )  

and  a f t e r   p a s s i n g   t h r o u g h   the   g r o o v e   (5)  r e a l l i g n  

in  p a r a l l e l   form  and  w i t h   t he   a i d   of  the   a i r   s u c t i o n  

d e v i c e   (4)  c o h e r e   on  the   e x t e r n a l   s u r f a c e   of  a 

r o t a t i n g   p e r f o r a t e d   drum  (9)  w h i c h   moves  the   web  o f  

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

p r e s s u r e   r o l l e r   (10)   whe re   t he   s p i n n i n g   is   e f f e c t e d  

by  a  w e l l   known  r i n g   s p i n n i n g   d e v i c e   ( 1 1 ) .   ( F i g .   3 )  

6.  An  a p p l i c a t i o n   of  t he   d e v i c e   (AMI)  fo r   b i p o l e  

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

c h a r a c t e r i z e d   in  t h a t  

f i b r e s   f rom  a  c a r d   s l i v e r   (8)  a r e   s e p a r a t e d   by  t h e  

f i b r e   f e e d e r   (1)  and  t h r o w n   i n t o   t he   d e v i c e   (AMI)  

and  w i t h   t he   a i d   of  t he   a i r - s u c t i o n   h o l e   (4)  c o h e r e  

in  p a r a l l e l   form  in  the   p e r f o r a t e d   s l o t   (7)  and  t h a t  

the   d e v i c e   r o t a t e s   and  as  d e l i v e r y   r o l l e r s   (12)   p u l l  

the   s l i v e r   a  t w i s t i n g   of  f i b r e s   is   o b t a i n e d   w i t h  

yarn   b e i n g   p r o d u c e d   and  wound  in  e i t h e r   c h e e s e   o r  

cone  f o r m .   ( F i g .   4 )  

7.  An  a p p l i c a t i o n   of  t he   d e v i c e   (AM3)  fo r   d o u b l e  

p a r a l l e l i s a t i o n   of  f i b r e s   a c c o r d i n g   to  c l a i m   4 ,  

c h a r a c t e r i z e d   in  t h a t  

the  f i b r e s   from  the   c a r d   s l i v e r   (8)  a r e   s e p a r a t e d  

and  t h r o w n   by  the   f i b r e   f e e d e r   (1)  i n t o   the  a r e a   o f  

the  s e l f m a i n t a i n i n g   e l e c t r o s t a t i c   f i e l d   which   i s  

fo rmed   by  the   i n n e r   s u r f a c e   of  t he   s h e l l   ( 2 ) ,   t h e  

two  m e t a l   p l a t e s   (19  and  20)  and  the   m e t a l l i c   s e m i -  

c i r c u l a r   w a s h e r   (6)  at  the   b o t t o m   of  the   s h e l l   ( 2 )  

and  where   such   f i b r e s   d e s c e n d   a i d e d   by  the   a i r -  



s u c t i o n   d e v i c e   (4)   a r e   s e p a r a t e d   in  two  g r o u p s  
and  a f t e r   c h a n g i n g   o r i e n t a t i o n   e n t e r   i n t o   s a i d  t w o  

p e r f o r a t e d   s l o t s   (7)   in  p a r a l l e l   f o r m , w h e r e b y ,  

a f t e r   t he   d e v i c e   (AM3)  has  been   put   in  a p p r o p r i a t e  

r o t a t i o n   a re   p u l l e d   t h r o u g h   a  h o l e   ( 1 3 )   by  d e l i v e r y  

c y l i n d e r s   (12 )   and  y a r n   i s   p r o d u c e d   and  wound  on  a 

b o b b i n   ( 1 4 ) ,   a l s o   a i d e d   by  f r i c t i o n   f o r c e s   t h a t   a r e  

d e v e l o p e d   i n s i d e   t h e   s l o t s   ( 7 ) .   ( F i g .   5 )  

8.  An  a p p l i c a t i o n   of  t h e   d e v i c e   (AMI)  fo r   b i p o l e  

p a r a l l e l i s a t i o n   a c c o r d i n g   to  c l a i m s   2  and  3 ,  

c h a r a c t e r i z e d   in  t h a t  

as  t he   f i b r e s   a r e   p o s i t i o n e d   in  p a r a l l e l   form  b y  

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

p e r f o r a t e d   s l o t   (7)  a s s i s t e d   by  t he   a i r   s u c t i o n  

d e v i c e   (4)  a r e   l e d   t h r o u g h   a  t u b e   (23)   to  a  s p e c i a l  

r o t o r   (21)   w h e r e b y   a f t e r   b e i n g   s e t   in  a p p r o p r i a t e  

r o t a r y   m o t i o n ,   t h e   web  of  such   f i b r e s   i s   f o r c e d  

i n t o   a  t w i s t   b e c a u s e   of  t he   f r i c t i o n   of  such   f i b r e s  

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

(22)   and  t h e   c e n t r i f u g a l   f o r c e   t h a t   i s   d e v e l o p e d ,  

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

c y l i n d e r s   ( 1 2 ) ,   a  Z  or  S  t y p e - y a r n   i s   p r o d u c e d   a n d  

wound  on  a  b o b b i n   ( 1 4 ) ,   t he   t w i s t   s l i d i n g   b a c k w a r d s  

i n t o   t he   s l o t   (7)  l o o s e n e s   and  t he   f r i c t i o n   i n s i d e  

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

l e a v i n g   t h e  t w i s t   t o w a r d s   t he   d e l i v e r y   c y l i n   ( 1 2 ) .  

( F i g .   6 )  

9.  An  a p p l i c a t i o n   of  t h e   d e v i c e   (AMI)  f o r   b i p o l e  

p a r a l l e l i s a t i o n   a c c o r d i n g  t o   c l a i m s   2  and  3 ,  

c h a r a c t e r i z e d   in  t h a t   t h e  

t he   f i b r e s   p a r a l l e l i s e d   by  the   s e l f m a i n t a i n e d  

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

t h i n   s l o t   ( 28 )   w h i c h   i s   p a r a l l e l   to  t he   a x i s   XX, 



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

(29)   of  t he   a i r - s u c t i o n   d e v i c e   (4)  on  the   o u t e r  

s u r f a c e   of  a  p a i r   of  p e r f o r a t e d   c y l i n d e r s   ( 2 5 )  

where   on  t h e   l e f t   and  r i g h t   s i d e s   of  s u c h   p a i r  

a n o t h e r   p a i r   of  c y l i n d e r s   (26)   is   l o c a t e d   o n e  o f  

which   is   p e r f o r a t e d   and  b e a r s   in  i t s   i n n e r   p a r t  

a  s y s t e m   w i t h   a  f i x e d   l o n g i t u d i n a l   s l o t   ( 2 9 ) ,   o f  

the   a i r - s u c t i o n   d e v i c e   ( 4 ) ,   b e i n g   a l s o   s u p p l i e d  

w i t h   a  p a i r   of  s t a b i l i z e r - d i s c s   ( 2 7 ) ,   f o r   t h e  

r e g u l a t i o n   of  s p i n n i n g   and  as  t he   f i b r e s   a re   l e d  

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

such   c y l i n d e r s   a r e   s e t   in  r o t a r y   m o t i o n  i n   t h e  

same  d i r e c t i o n ,   s u c h   f i b r e s   p r e s e n t   a  r e s t r a i n t  

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

d e v e l o p e d   on  t he   b a s i s   of  an  a p p r o p r i a t e   d i f f e r e n c e  

in  the   r o t a t i o n   s p e e d   of  t he   p a i r s   (25 )   and  ( 2 6 )  

and  on  the   b a s i s   of  t he   f r i c t i o n   of  t h e   f i b r e s  

w h i l e   s l i d i n g   on  b o t h   s i d e s .  
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