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(m)  Production  of  patterned  fabrics. 
©  A  yarn  supply  creel  for  a  textile  machine  for  producing  a 
patterned  fabric  has  the  yarn  positions  defined  by  vertically 
extending  containers  of  rectangular  section  each  of  which 
contains  the  calculated  length  of  yarn  required  for  the 
respective  position  in  the  pattern.  The  containers  are 
mounted  in  rectangular  arrays  in  trolleys  15  which  are 
supplied  with  the  calculated  quantities  of  yarn  before 
installation  in  the  creel.  For  this  purpose  each  trolley  15  is 
indexed  beneath  a  row  of  filling  heads  20  so  that  each 
container  21  in  its  turn  is  brought  into  register  beneath  an 
upper  filling  container  40  to  which  the  yarn  is  supplied.  Each 
individual  yarn  27  is  drawn  from  a  package  25  and  passes 
between  a  pair  of  metering  rollers  30,  31  which  are 

computer-controlled  so  as  to  feed  the  calculated  length  of 
yarn  to  the  respective  container  21.  From  the  rollers  30  and 
31  the  yarn  passes  downwardly  through  an  air  injector  jet  35 
which  btows  the  yarn  into  the  container  40  and  compacts  it  at 
the  bottom  of  this  container.  When  the  calculated  quantity  of 
yarn  has  been  delivered,  a  ram  42  driven  by  an  air  motor  53 
and  guided  by  a  rod  51  compacts  the  yarn  against  the  bottom 
of  the  container  40.  The  bottom  of  the  container  40  is  then 
opened  and  the  continuing  stroke  of  the  ram  42  forces  the 
yarn  into  the  container  21.  When  all  the  containers  21  in  a 
trolley  15  have  been  supplied  with  yarn  in  this  way,  the 
trolley  is  then  transferred  to  the  creel. 
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T h i s   i n v e n t i o n   r e l a t e s   to   t h e   p r o d u c t i o n  

of  p a t t e r n e d   f a b r i c s   and  is  c o n c e r n e d   w i t h   t h e  

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

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

These   p r o b l e m s   a r e   a s s o c i a t e d   w i t h   a  wide   v a r i e t y  

of  d i f f e r e n t   p r o d u c t i o n   p r o c e s s e s   s u c h   as  k n i t t i n g ,  

e m b r o i d e r y ,   l a c e - m a k i n g ,   c a r p e t   m a k i n g   and  so  f o r t h .  

The  b a s i c   d i f f i c u l t y   s t e m s   f rom  t h e   f a c t   t h a t   a t  

t he   end  of  a  p r o d u c t i o n   run   t h e   q u a n t i t y   of  y a r n  

r e m a i n i n g   in  t h e   c r e e l   w i l l   d i f f e r   w i d e l y   f r o m  

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

w h i c h   c a n n o t   n o r m a l l y   be  a v o i d e d .  

The  c o - p e n d i n g   a p p l i c a t i o n   no:  8 2 3 0 0 3 7 2 . 8  

from  w h i c h   t h e   p r e s e n t   a p p l i c a t i o n   is   d i v i d e d ,  

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

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

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

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

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



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

to   t he   r e s p e c t i v e   p o s i t i o n s   in  the   p a t t e r n .   As  

a  c o n s e q u e n c e ,   when  t h e   p r o d u c t i o n   run  is  c o m p l e t e ,  

no  ya rn   at  a l l   s h o u l d ,   in  t h e o r y ,   be  l e f t   in  t h e  

c r e e l ;   in  p r a c t i c e   i t   is   d e s i r a b l e   to  s u p p l y  

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

of  y a r n   a b o v e   t h e   c a l c u l a t e d   l e n g t h   and  i t   is   t h i s  

e x c e s s   w h i c h   w i l l   r e m a i n   in  t h e   c r e e l .  

I t   i s ,   of  c o u r s e ,   n e c e s s a r y   to  p r e p a r e  

a  c r e e l   in  a d v a n c e   in  a c c o r d a n c e   w i t h   t h e   p a r t i c u l a r  

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

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

c o l o u r s   to  t h e   r e s p e c t i v e   p o s i t i o n s   in  t h e   c r e e l ,  

at   l e a s t   mos t   of  w h i c h   may  c o n v e n i e n t l y   be  d e f i n e d  

by  i n d i v i d u a l   c o n t a i n e r s .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h i s  

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

a  p a i r   of  m e t e r i n g   r o l l e r s   f o l l o w e d   by  an  a i r   j e t  

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

y a r n   i n t o   t h e   c o n t a i n e r   and  c o m p a c t s   i t ,   t h e  

m e t e r i n g   r o l l e r s   b e i n g   c o n t r o l l e d   to  s t o p   t h e  

f e e d i n g   a c t i o n   when  t h e   r e q u i r e d   l e n g t h   of  y a r n  

has   been   s u p p l i e d .  



I t   is  f o u n d   p o s s i b l e   to  i n c r e a s e   t he   d e g r e e  

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

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

p u l s e s   of  h i g h e r   p r e s s u r e .   The  a i r   f l o w i n g   i n t o  

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

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

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

The  d e g r e e   of  c o m p a c t i o n   w h i c h   is   o b t a i n a b l e  

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

maximum  w h i c h   can  be  a p p l i e d   w i t h o u t   i n t r o d u c i n g  

the   r i s k   of  t a n g l i n g .   A c c o r d i n g l y ,   i f   t h e   o v e r a l l  

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

m a j o r   f a c t o r   in  t h e   o p e r a t i o n   of  t h e   c r e e l ,   a  s t a g e  

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

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

most   c o n v e n i e n t l y   a c h i e v e d   by  i n i t i a l l y   f e e d i n g  

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

may  be  l a r g e   e n o u g h   to   h o l d   t h e   r e q u i r e d   l e n g t h  

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

p r e s s u r e   w h i c h   f o r c e s   i t   t h r o u g h   t h e   b o t t o m   o f  

t he   c o n t a i n e r   and  i n t o   a  s e c o n d   s m a l l e r   c o n t a i n e r  

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

c o n t a i n e r .   The  s e c o n d   c o n t a i n e r   can  t h u s   be  o f  

a  h e i g h t   w h i c h   is   l e s s   t h a n   t h a t   of  t h e   f i r s t  

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

I t   is   f o u n d   in  p r a c t i c e   t h a t   t h e   y a r n   can   be  c o m p r e s s e d  

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

the   h e i g h t   of  t h e   s e c o n d   c o n t a i n e r   can  t h e r e f o r e   b e  

c o r r e s p o n d i n g l y   r e d u c e d .  



In  o r d e r   to   a c c o m m o d a t e   p a r t i c u l a r l y   l a r g e  

q u a n t i t i e s   of  y a r n   i t   may  be  a l l o w e d   to   p a s s   t h r o u g h  

t h e   b o t t o m   of  t h e   f i r s t   c o n t a i n e r   and   i n t o   t h e  

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

p r e s s u r e .   Thus  when  t h e   f i r s t   c o n t a i n e r   is   n e a r l y  

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

t h e   b o t t o m   of  t h e   c o n t a i n e r   may  be  o p e n e d   to  a l l o w  

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

i n t e r r u p t i n g   t h e   f e e d i n g   of  t he   y a r n .   When  t h e  

f e e d i n g   of  t h e   y a r n   is   c o m p l e t e   t h e   y a r n   may  t h e n  

be  m e c h a n i c a l l y   c o m p a c t e d   in  t he   n o r m a l   w a y .  
In  o r d e r   to   e x p e d i t e   t he   f i l l i n g   of  t h e  

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

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

r o l l e r s   and  an  a i r   j e t   may  be  a r r a n g e d   in   a  r o w  

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

a  c o r r e s p o n d i n g   n u m b e r   of   c o n t a i n e r s   in   one  r o w  

of   a  g r o u p ,   t h e   row  of  f i l l i n g   h e a d s   and   t h e   g r o u p  
of   c o n t a i n e r s   b e i n g   i n d e x e d   in  r e l a t i o n   to   o n e  

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

in   a  row  in  o r d e r   to   f i l l   a  c o r r e s p o n d i n g   n u m b e r  

of   c o n t a i n e r s   in  a  s u b s e q u e n t   row.  S i n c e   t h e  

c o n t a i n e r s   in  a  row  may  be  s p a c e d   more   c l o s e l y  

t h a n   t h e   f i l l i n g   h e a d s ,   t h e   l a t t e r   may  be  s p a c e d  

so  as  to   f i l l   a l t e r n a t e   c o n t a i n e r s   in   a  row,   t h e  

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

to   t h e   f i l l i n g   h e a d s   w h i c h   a re   s t a t i o n a r y   by  a  

d i s t a n c e   e q u a l   to   t h e   p i t c h   of  t h e   r ows   a n d ,   w h e n  

a l t e r n a t e   c o n t a i n e r s   in  a l l   t he   r ows   h a v e   b e e n  

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



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

in  t h e   rows  and  t h e   s e q u e n c e   is  r e p e a t e d   to   f i l l  

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

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

l e n g t h   of  y a r n   to   a  c o n t a i n e r   in  a c c o r d a n c e   w i t h  

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

f e e d   r o l l e r s   f o l l o w e d   by  an  a i r   j e t   i n j e c t o r   f o r  

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

t h e   r o l l e r s   b e i n g   c o n t r o l l e d   to  s t o p   t h e i r   f e e d i n g  

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

b e e n   i n j e c t e d   i n t o   t h e   c o n t a i n e r .   P r e f e r a b l y  

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

c o m p a c t i n g   t h e   y a r n   in  t h e   form  of  a  r am  w i t h  

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

of  y a r n   w h i c h   is  in  t h e   p r o c e s s   of  b e i n g   f e d ,  

so  t h a t   t he   y a r n   i s   no t   b r o k e n   by  t h e   d e s c e n t  

of  t h e   ram.  In  o r d e r   to   a l l o w   t h e   b o t t o m   o f  

t h e   f i r s t   c o n t a i n e r   to   o p e n ,   i t   p r e f e r a b l y   c o m p r i s e s  

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

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



d e s c e n t   of  t h e   r a m .   The  y a r n   may  t h e n   be  b r o k e n  

by  t h e   s u b s e q u e n t   i n d e x i n g   m o v e m e n t   by  t h e   i n c l u s i o n  

of  a  g r i p p e r   f o r   h o l d i n g   t h e   y a r n   e x t e n d i n g   f r o m  

t h e   t o p   of  e a c h   c o n t a i n e r   in  t h e   c r e e l   a f t e r   f i l l i n g .  

A  member   f o r   p r e s s i n g   e a c h   b r o k e n   y a r n   end  i n t o  

a  s l o t   at   t h e   t o p   of   t h e   r e s p e c t i v e   c o n t a i n e r  

may  a l s o   be  p r o v i d e d .  

 T h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

more   d e t a i l ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e  

to  t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  i s   a  d i a g r a m m a t i c   v i e w   of  a n  

A x m i n s t e r   c a r p e t   l oom  s h o w i n g   t h e   g e n e r a l   a r r a n g e -  
ment   of  t h e   a s s o c i a t e d   y a r n   s u p p l y   c r e e l ;  

F i g u r e   2  i s   an  e l e v a t i o n   of  a p p a r a t u s  

f o r   s u p p l y i n g   y a r n   to  g r o u p s   of  c o n t a i n e r s   m a k i n g  

up  t h e   c r e e l  o f   F i g u r e   1 ;  

F i g u r e   3  i s   an  end  v i e w   of  t h e   a p p a r a t u s  
of  F i g u r e   2  s e e n   f r o m   t h e   l e f t   in   t h a t   F i g u r e ;  



F i g u r e   4  i s   a  s e c t i o n a l   v i e w   to  a n  

e n l a r g e d   s c a l e   of  t h e   u p p e r   p a r t   of   t h e   a p p a r a t u s  

i n   F i g u r e   2 ;  

F i g u r e   5  i s   a  s e c t i o n a l   v i e w   a l s o   t o  

an  e n l a r g e d   s c a l e   of   t h e   l o w e r   p a r t   of  t h e   a p p a r a t u s  

s e e n   i n   F i g u r e   2 ;  

F i g u r e   6  i s   a  v i e w   s i m i l a r   to  F i g u r e   5 

b u t   s h o w i n g   a  l a t e r   s t a g e   i n   t h e   o p e r a t i o n ;  

F i g u r e   7  i s   a  p l a n   v i e w   of  a  g r i p p e r  

m e c h a n i s m   s e e n   in   e l e v a t i o n   i n   F i g u r e s  5   and  6 ;  

F i g u r e   8  i s   a  v i e w   f r o m   t h e   l e f t   h a n d  

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

F i g u r e s   5  and  6 ,  b u t   w i t h   b o t t o m   g a t e s   in   an  open   p o s i t i o n ;  

F i g u r e   9  i s   a  p l a n   v i e w   to  an  e n l a r g e d  

s c a l e   s e e n   a l o n g   t h e   l i n e   I X  -   IX  i n   F i g u r e   4 ;  

F i g u r e   10  i s   a  v e r t i c a l   s e c t i o n   s e e n  

a l o n g   t h e   l i n e   X  -   X  i n   F i g u r e   9 ;  

F i g u r e   11  i s   a  v e r t i c a l   s e c t i o n   s e e n  

a l o n   t h e   l i n e   X I  -   XI  i n   F i g u r e   9 ;  

F i g u r e   12  i s   a  s e c t i o n a l   p l a n   v i e w   o n  

t h e   l i n e   X I I  -   XII   i n   F i g u r e   1 1 ;  

F i g u r e   13  i s   a  v i e w   to  an  e n l a r g e d  

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

of  F i g u r e   2 ;  

F i g u r e   14  i s   an  e n l a r g e d   s e c t i o n a l   v i e w  

of  t h e   b o t t o m   l e f t   h a n d   c o r n e r   of   F i g u r e   1 3 ;  

F i g u r e   15  i s   a  s e c t i o n a l   v i e w   s e e n   f r o m  

t h e   l e f t   h a n d   s i d e   of   F i g u r e   1 4 ;  

F i g u r e   16  i s   a  v i e w   to  an  e n l a r g e d   s c a l e  

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

a r r a n g e m e n t   s e e n   i n   F i g u r e   13 ;   a n d  

F i g u r e   17  i s   a  p l a n   v i e w   c o r r e s p o n d i n g   t o  

F i g u r e   1 6 .  



T u r n i n g   f i r s t   to   F i g u r e   1,  a  g r i p p e r  

A x m i n s t e r   c a r p e t   l o o m   shown  d i a g r a m m a t i c a l l y   a s  

10  h a s   a  c r e e l   w h i c h  

i s   a r r a n g e d   i n   two  l e v e l s ,   a  f l o o r   l e v e l  

11  and  an  u p p e r  l e v e l   12  m o u n t e d   on  a  p l a t f o r m   1 3  

e x t e n d i n g   a b o v e   t h e   l o o m .   The  t u f t   y a r n s   h e l d  

by  t h e   c r e e l ,   i n s t e a d   of   b e i n g   wound  i n   p a c k a g e s  

i n   t h e   u s u a l   way ,   a r e   h e l d   i n   v e r t i c a l   t u b u l a r  

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

m o u n t e d   i n   a  w h e e l e d   t r o l l e y   15 .   The  i n d i v i d u a l  

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

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

i d e n t i f i e d   s p e c i f i c a l l y   as  15A  w h e r e   t h e y   a r e  

i n d i c a t e d   g e n e r a l l y   as  16 .   E a c h   y a r n   p a s s e s  

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

w h i c h   e x t e n d   d o w n w a r d l y   to   t h e   loom  10  a t   1 7 .  

S i m i l a r   t u b e s   e x t e n d   u p w a r d l y   f r o m   a b o v e   e a c h  

t r o l l e y '  1 5   as   i n d i c a t e d   d i a g r a m m a t i c a l l y   a t   1 8 ,  

and   s i n c e   t h e r e   may  be  s e v e r a l   rows  o f   t r o l l e y s  

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

i n v o l v e d .   I n   a  t y p i c a l   e x a m p l e ,   e a c h   t r o l l e y  

may  i n c l u d e   e i g h t e e n   r ows   e a c h   of   s i x t e e n   c o n t a i n e r s ,  

g i v i n g   a  t o t a l   o f   two  h u n d r e d   and   e i g h t y   e i g h t  

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

c a r p e t ,   t h e r e   may  be  as   many  as  t h i r t y   t w o  

t r o l l e y s   a r r a n g e d   i n   f o u r   rows   of   e i g h t .   When  t h e  

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

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

r e p l e n i s h e d ,   l e n g t h s   o f   y a r n   can   be  l e f t   i n   t h e  

t u b e s   18  so  t h a t   t h e   l e a d i n g   e n d s   of   t h e   f r e s h  

l e n g t h s   of   y a r n   m e r e l y   n e e d   to   be  k n o t t e d   to  t h e  



t r a i l i n g   e n d s   of   t h e   l e n g t h s   of  y a r n   r e m a i n i n g  

in   t h e   t u b e s   so  t h a t   t h e y   can   be  p u l l e d   t h r o u g h  

t h e   t u b e s   a n d   p i e c e d   up  i n   t h e   l o o m .  

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

y a r n   to   a  r e s p e c t i v e   p o i n t   in   t h e   p a t t e r n   t o   b e  

woven  and   t h u s ,   i n   t h e   c a s e   of  a  g r i p p e r  A x m i n s t e r  

loom,   as  i l l u s t r a t e d ,   e a c h   i n d i v i d u a l   y a r n   i s  

s u p p l i e d   to   a  r e s p e c t i v e   y a r n   c a r r i e r .   A s  

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

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

to  t h a t   r e q u i r e d   f o r   t h e   r e s p e c t i v e   p o s i t i c n   i n  

the   p a t t e r n   and   t h e   r e m a i n d e r   of  t h e   d e s c r i p t i o n  

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

each   c o n t a i n e r   of   a  g r o u p   m o u n t e d   in   a  t r o l l e y  

w i t h   t h e   a p p r o p r i a t e   l e n g t h   of  y a r n .   A l t h o u g h  

t h e   d e s c r i p t i o n   of   F i g u r e   1  h a s   b e e n   r e l a t e d  

s p e c i f i c a l l y   to   a  g r i p p e r   A x m i n s t e r   c a r p e t   l o o m ,  

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

to  t h e   p r o d u c t i o n   of  o t h e r   t y p e s   of  p a t t e r n e d  

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

to  r e s p e c t i v e   p o i n t s   i n   t h e   p a t t e r n .   A l t h o u g h  

F i g u r e   1  i l l u s t r a t e s   a l l   t h e   y a r n s   as  b e i n g   h e l d  

i n   c o n t a i n e r s ,   i t   i s   q u i t e   p o s s i b l e   t h a t   a t   l e a s t  

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

w h e r e   r e l a t i v e l y   l a r g e   q u a n t i t i e s   a r e   r e q u i r e d ,  

s h o u l d   be  w o u n d   on  p a c k a g e s   in   t h e   u s u a l   w a y ,   b u t  

t h i s   i s   n o t   i l l u s t r a t e d   i n   t h e   d r a w i n g s .  

T u r n i n g   now  to   t h e   f e e d i n g   of  t h e  

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

to  t h e   i n d i v i d u a l   c o n t a i n e r s   of  a  g r o u p ,   F i g u r e   2  

shows  t h e   g e n e r a l   a r r a n g e m e n t   of  a p p a r a t u s   f o r  

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



a r r a n g e m e n t   of   c o n t a i n e r s   i n   a  t r o l l e y   15  c o m p r i s e s  

e i g h t e e n   r o w s ,   e a c h   o f   s i x t e e n   c o n t a i n e r s .   As  a n  

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

may  be  85  mm  s q u a r e   and   1200   mm  l o n g   w i t h   a  w a l l  

t h i c k n e s s   of  1 . 5   mm.  A l t h o u g h   i t   i s   p o s s i b l e   t o  

f i l l   a l l   s i x t e e n   c o n t a i n e r s   i n   a  row  s i m u l t a n e o u s l y ,  

t h e   a p p a r a t u s   s e e n   i n   F i g u r e s   2  and   3  i n c l u d e s   o n l y  

e i g h t   f i l l e r   h e a d s ,   e a c h   i n d i c a t e d   g e n e r a l l y   as  2 0  

and   o n l y   one  of   w h i c h   i s   s e e n   i n   F i g u r e   2.  As  c a n  

be  s e e n   f r o m   F i g u r e   3,  t h e   f i l l e r   h e a d s   20  a r e   s p a c e d  

so  as  to  f i l l   a l t e r n a t e   c o n t a i n e r s   21  a n d   i n   o p e r a t i o n ,  

a  t r o l l e y   15  i s   i n d e x e d   t h r o u g h   t h e   a p p a r a t u s   b y  

means   of  m e c h a n i s m   to   be  d e s c r i b e d   l a t e r   so  as  t o  

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

e i g h t e e n   r o w s   ( t o   q u o t e   t h e   e x a m p l e   r e f e r r e d   t o  

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

t h e   t r o l l e y   15  i s   i n d e x e d   l a t e r a l l y   by  a  d i s t a n c e  

e q u a l   to   t h e   p i t c h   o f   c o n t a i n e r s   i n   t h e   r ows   a n d   t h e  

p r o c e s s   i s   r e p e a t e d   so  as  to   s u p p l y   y a r n   to  a l l   t h e  

i n t e r v e n i n g   c o n t a i n e r s .  

The  y a r n s   s u p p l i e d   to   t h e   c o n t a i n e r s   2 1  

a r e   d r a w n   f r c m   p a c k a g e s ,   one   of   w h i c h   i s   s e e n   a t   2 5 ,  

m o u n t e d   on  a  f r a m e   26 .   The  y a r n   shown  as  27  p a s s e s  

t h r o u g h   g u i d e s   28  a n d   29  a n d   t h e n c e   to   a  p a i r   o f  

m e t e r i n g   r o l l e r s   30  and   31  s e e n   i n   m o r e   d e t a i l   i n  

t h e   e n l a r g e d   v i e w   o f   F i g u r e   4.  The  l o w e r   r o l l e r  

30  i s   made  of   s t e e l   and   i s   p o s i t i v e l y   d r i v e n   w h i l e  

t h e   r o l l e r   31  i s   r u b b e r   c o v e r e d   to   a v o i d   s l i p   a n d  

i s   p r e s s e d   a g a i n s t   t h e   r o l l e r   30  by  an  a i r   c y l i n d e r  

32  s e e n   i n   F i g u r e   2.  The  m e t e r i n g   a c t i o n   i s  

p e r f o r m e d   by  t h e   u p p e r   r o l l e r   31  w h i c h   i s   c o n t r o l l e d  

by  a  c o m p u t e r   p r o d u c e d   t a p e   or   o t h e r   f o r m   of  i n f o r m a t i o n  

s t o r e   c o r r e s p o n d i n g   to   t h e   r e s p e c t i v e   p o s i t i o n   i n  

t h e   p a t t e r n .   When  t h e   r e q u i r e d   l e n g t h   o f   y a r n  
h a s   b e e n   d e l i v e r e d ,   t h e  



r o l l e r   3 1  i s   r a i s e d   to   s t o p   t h e   f e e d .   I f   y a r n   i s  

n o t   r e q u i r e d   i n   any   p a r t i c u l a r   c o n t a i n e r ,   t h e  

r e s p e c t i v e   r o l l e r   31  r e m a i n s   in   t h e   up  p o s i t i o n .  

A f t e r   p a s s i n g   b e t w e e n   t he   r o l l e r s   30  a n d  

31,  t h e   y a r n   27  p a s s e s   d o w n w a r d l y   t h r o u g h   an  a i r  

i n j e c t o r   j e t   i n d i c a t e d   g e n e r a l l y   as  35  in   F i g u r e   4  

and  s e e n   in   more   d e t a i l   i n   F i g u r e   10  w h i c h   w i l l  

be  d e s c r i b e d   l a t e r .   The  e f f e c t   of  t h e   a i r   j e t  

i s   to   m a i n t a i n   t h e   d o w n w a r d   m o v e m e n t   of  t h e   y a r n  
27  a n d ,   more  i m p o r t a n t l y ,   to   s u p p l y   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   a  f i r s t   or   u p p e r   c o n t a i n e r   4 0  

to  w h i c h   t h e   y a r n   i s   s u p p l i e d   so  as  to  h a v e   a  

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

t o w a r d s   t h e   b o t t o m   of   t h e   c o n t a i n e r .   T h e r e   a r e ,  
of  c o u r s e ,   as  many  u p p e r   c o n t a i n e r s   40  as  t h e r e  

a r e   f i l l e r   h e a d s   20,  t h a t   i s   to   say   e i g h t   i n   t h e  

p r e s e n t   e x a m p l e ,   as   c a n   be  s e e n   f rom  F i g u r e   3 .  

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

b o t t o m   of   e a c h   c o n t a i n e r   40  and   t h e   c o m p a c t i n g  

e f f e c t   of  t h e   c o m p r e s s e d   a i r   f rom  t h e  j e t   35  i s  

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

The  p r e s s u r e   a t   t h e   j e t   may  be  n o r m a l l y   b e t w e e n  

t w e n t y   and  t h i r t y   p o u n d s   p e r   s q u a r e   i n c h   ( 1 3 7 - 2 0 6   k N / m 2 )  

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

p e r   s q u a r e   i n c h   (  551  kN/m2)   f o r  

e x a m p l e   a t   i n t e r v a l s   of   a b o u t   two  s e c o n d s .   T h i s  

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

a c t i n g   on  t h e   t o p   of   t h e   p a c k e d   y a r n   and  c o m p a c t i n g  

t h e   b o d y   of   t h e   y a r n   b e n e a t h .   A l t h o u g h   n o t  

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

c o n v e n i e n t l y   be  o b t a i n e d   by  c h a r g i n g   an  a i r   r e s e r v o i r  

a t   t h e   i n c r e a s e d   p r e s s u r e   r e f e r r e d   to   and   t h e n  



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

i n t o   t h e   m a i n   a i r s t r e a m   o f   t h e   j e t .  

The  a m o u n t   o f   y a r n  f e d  i n t o   e a c h   u p p e r  
c o n t a i n e r   40  i s   c o n t r o l l e d   i n d i v i d u a l l y   as  d e s c r i b e d  

a b o v e ,   b u t   i n   g e n e r a l   ( w i t h   an  e x c e p t i o n   to   b e  

m e n t i o n e d   l a t e r )   d o e s   n o t   f i l l   t h e   c o n t a i n e r   a b o v e  

a  p o i n t   j u s t   b e l o w   t h e   ram  42  s e e n   in   F i g u r e   4  w h i c h  

i s   f o r m e d   w i t h   a  c e n t r a l   o p e n i n g   43  f o r   t h e   p a s s a g e  i s   f o r m e d   w i t h   a  c e n t r a l   o p e n i n g   4 3  f o r   t h e  p a s s a n g e  
of   t h e   y a r n .   The  ram  42  i s   c a r r i e d   by  f o u r   v e r t i c a l  

r o d s   44  p a s s i n g   t h r o u g h   s e a l s   45  i n   t h e   t o p   4 6  

of   t h e   c o n t a i n e r   40 ,   as   s e e n   i n   F i g u r e   11  and  d e s c r i b e d  

i n   m o r e   d e t a i l   l a t e r .   The  u p p e r   ends   of   t h e   r o d s   4 4  

a r e   f i x e d  t o   a  c r o s s h e a d   50  w h i c h  s l i d e s   v e r t i c a l l y  

on  a  g u i d e   r o d  5 1   e x t e n d i n g   d o w n w a r d l y   f r o m   a  s u p p o r t  

52  and   c o n t r o l l e d   by  an  a i r   m o t o r   5 3 .  

The  a i r   m o t o r   53  r u n s   on  a  v e r t i c a l   g u i d e  

54  e x t e n d i n g   b e t w e e n   s u p p o r t s   55  and   56 .   A l t h o u g h  

t h e   t y p e   of   a i r   m o t o r   u s e d   i s   by  no  means   c r i t i c a l ,  

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

c o m m e r c i a l l y   u n d e r   t h e   name  ROL-AIR  MOTA  s o l d   b y  

Kay  P n e u m a t i c s   L i m i t e d .   T h i s   m o t o r   o p e r a t e s   o n  

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

n i p p i n g   r o l l e r s   i n d i c a t e d   d i a g r a m m a t i c a l l y   as  5 8  

w h i c h   c o - o p e r a t e   w i t h   an  a i r   h o s e   c o n s t i t u t i n g   t h e  

g u i d e   54 .   A i r   p r e s s u r e   i s   s u p p l i e d   to   o p p o s i t e  

e n d s   o f   t h e   h o s e   by  way  o f   l i n e s   59  and   60  c o n n e c t e d  

to   a  r e v e r s i n g   v a l v e .   When  a i r   i s   s u p p l i e d   to   t h e  

b o t t o m   of   t h e   h o s e   54  t h e   p r e s s u r e   a c t i n g   b e n e a t h  

t h e   n i p   of   t h e   r o l l e r s   58  d r i v e s   t h e   m o t o r   53  u p -  

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

t o p   o f   t h e   h o s e   d r i v e s   t h e   m o t o r   53  d o w n w a r d l y .   W h e n  

t h e   f i l l i n g   of   t h e   c o n t a i n e r   40  i s   c o m p l e t e ,   t h e   r a m  

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

t h e   m o t o r   53  to   c o m p a c t   t h e   y a r n   a g a i n s t   t h e   b o t t o m  

of   t h e   c o n t a i n e r   4 0 .  



As  s e e n   i n   F i g u r e s   5  and  6,  t h e   b o t t o m   o f  

each   u p p e r   c c n t a i n e r   40  i s   c o n s t i t u t e d   by  a  p a i r   o f  

g a t e s   61  e a c h   e x t e n d i n g   f rom  a  b u s h   62  t u r n i n g  

a b o u t   an  a x l e   63,  t h e   a n g u l a r   p o s i t i o n   of  w h i c h   i s  

c o n t r o l l e d   by  an  arm  64,  t h e   o t h e r   end  of  w h i c h   i s  

c o n n e c t e d   to  t h e   p i s t o n   rod   65  of   an  a i r   c y l i n d e r   6 6 .  

In   t h e   f u l l   l i n e   p o s i t i o n   of   t h e   g a t e s   61,   t h e y   r e s i s t  

t h e   downward   p r e s s u r e   e x e r t e d   by  t h e   ram  42  so  t h a t  

t h e   y a r n   i s   c o m p a c t e d   as  p r e v i o u s l y   d e s c r i b e d .   I n  

t h e   p o s i t i o n   shown  i n   F i g u r e   5,  t h e   ram  42  has   j u s t  

o p e r a t e d   to  f o r c e   t h e   c o m p a c t e d   y a r n   i n t o   a  c o n t a i n e r   2 1  

and  has   r e t u r n e d   to   i t s   u p p e r m o s t   p o s i t i o n   ( n o t   s e e n ) .  

The  p o s i t i o n   of  t h e   ram  i l l u s t r a t e d   in   F i g u r e   6  

c o r r e s p o n d s   to  t h e   maximum  c o m p a c t i o n   of   t he   q u a n t i t y  

of  y a r n   w h i c h   has   b e e n   f e d   to  t h e   u p p e r   c o n t a i n e r   4 0  

and  a t   t h i s   p o i n t ,   t h e   a i r   c y l i n d e r s   66  a r e   o p e r a t e d  

to  s w i n g   t h e   g a t e s   61  d o w n w a r d l y   i n t o   t h e   v e r t i c a l  

p o s i t i o n s   shown  i n   d o t t e d   l i n e s   as  611 .   T h i s   a l l o w s  

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

t h e   c o n t a i n e r   21  w h i c h   i s   of   t h e   same  c r o s s   s e c t i o n   a s  

t h e   c o n t a i n e r   40  and   i s   in   r e g i s t e r   w i t h   i t   as  a  r e s u l t  

of  i n d e x i n g   m o v e m e n t   of  t h e   t r o l l e y   15  on  w h i c h   i t  

i s   m o u n t e d .  

The  d o w n w a r d   m o v e m e n t   of   t h e   ram  42  t h e n  

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

i n t o   t h e   c o n t a i n e r   21  e x c e p t   f o r   a  l e n g t h   of  y a r n   w h i c h  

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

t h e   o p e n i n g   43  i n t o   t h e   ram  42  and  b a c k   to   t h e   r o l l e r s  

30  and  31.  The  ram  42  t h e n   r e t u r n s   u p w a r d l y   to  i t s  

i n i t i a l   p o s i t i o n   and  t h e   g a t e s   61  r e t u r n   to  t h e   f u l l -  

l i n e ,   c l o s e d   p o s i t i o n   of  F i g u r e   5  so  as  to  c lamp  t h e  

l e n g t h   of  y a r n   b e t w e e n   t h e m .   The  i n d i v i d u a l   rams  4 2  

o p e r a t e   i n d e p e n d e n t l y   of  one  a n o t h e r ,   t h e i r   t i m e   o f  

o p e r a t i o n   d e p e n d i n g   on  t h e   q u a n t i t y   of  y a r n   to  b e  



t r a n s f e r r e d   f r o m   an  u p p e r   c o n t a i n e r   40  to   a  l o w e r  

c o n t a i n e r   21.   I f   no  y a r n   a t   a l l   i s   to   be  s u p p l i e d  

to   any   p a r t i c u l a r   c o n t a i n e r ,   t h e   r e s p e c t i v e   ram  d o e s  

n o t   o p e r a t e   a t   a l l .  

On  t h e   o t h e r   h a n d ,   i f   any   l o w e r   c o n t a i n e r  

21  i s   r e q u i r e d   to   a c c o m m o d a t e   a  p a r t i c u l a r l y   l a r g e  

q u a n t i t y   of  y a r n ,   t h a t   i s   to   s a y   more   t h a n   can   b e  

h e l d   by  an  u p p e r   c o n t a i n e r   40,   a  m o d i f i e d   f o r m  o f  

o p e r a t i o n   i s   n e c e s s a r y .   As  t h e   y a r n ,   c o m p a c t e d   o n l y  

by  a i r   p r e s s u r e   a p p r o a c h e s   t h e   t o p   of   t h e   c o n t a i n e r   4 0 ,  

t h e   g a t e s   61  a r e   o p e n e d   w i t h o u t   i n t e r r u p t i n g   t h e  

f e e d   o f  y a r n .   T h e  y a r n   a l r e a d y   i n   t h e   c o n t a i n e r   4 0  

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

c o n t a i n e r   21,   t h e   m o v e m e n t   b e i n g   a s s i s t e d   by  t h e  

a i r   p r e s s u r e .   S i n c e   e a c h   c o n t a i n e r   40  i s   c o n s i d e r a b l y  

l o n g e r   t h a n   t h e   r e s p e c t i v e   l o w e r   c o n t a i n e r   21,  t h e  

p l u g   of   y a r n   s p a n s   t h e   gap  b e t w e e n   t h e   two  c o n t a i n e r s  

and   f i l l i n g   of   t h e   u p p e r   c o n t a i n e r   40  p r o c e e d s   a s  

p r e v i o u s l y .   When  t h e   f u l l   r e q u i r e d   a m o u n t   of  y a r n   h a s  

b e e n   d e l i v e r e d   t o   t h e   u p p e r   c o n t a i n e r   40 ,   t h e   ram  4 2  

o p e r a t e s   i n   t h e   s ame   m a n n e r   as  p r e v i o u s l y   d e s c r i b e d ,  

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

a l l   i n t o   t h e   l o w e r   c o n t a i n e r   21.   The  ram  42  t h e n  

r e t u r n s   and  t h e   g a t e s   61  c l o s e ,   as  p r e v i o u s l y   d e s c r i b e d .  

The  o p e n i n g   of  t h e   g a t e s   61  i s   c o n t r o l l e d   o n  

a  t i m e   b a s i s ,   i . e .   by   means   of   a  s i g n a l   f r o m   a n  

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

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

t h e   u p p e r   c o n t a i n e r .   In   p r a c t i c e ,   t h i s   t i m i n g  

c o r r e s p o n d s   to   a  p o i n t   when  t h e   c o n t a i n e r   40  i s  

a p p r o x i m a t e l y   t w o - t h i r d s   f u l l .   As  m e n t i o n e d   p r e v i o u s l y ,  

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

t h e   f i n a l   o p e r a t i o n   o f   t h e   ram  42  to   c o m p r e s s   a l l   t h e  



y a r n   i n t o   t h e   l o w e r   c o n t a i n e r   21  t a k e s   p l a c e   i n  

e x a c t l y   t h e   same  m a n n e r   as  p r e v i o u s l y   d e s c r i b e d .   T h i s  

m o d i f i e d   mode  of   o p e r a t i o n   r e p r e s e n t s   t h e   e x c e p t i o n  

r e f e r r e d   to  a b o v e   i n   w h i c h   t h e   t o t a l   q u a n t i t y   of  y a r n  
s u p p l i e d   i s   g r e a t e r   t h a n   t h a t   w h i c h   w o u l d   n o r m a l l y  
f i l l   a  c o n t a i n e r   40  w i t h o u t   m e c h a n i c a l   c o m p a c t i o n .  

When  a l l   t h e   rams   h a v e   r e t u r n e d   to  t h e i r  

. i n i t i a l   p o s i t i o n s ,   t h e   a p p a r a t u s   i s   r e a d y   f o r   t h e  

i n d e x i n g   of  t h e   t r o l l e y   w h i c h   i s   r e p r e s e n t e d   b y  

movemen t   to  t h e   l e f t   as  s e e n   i n   F i g u r e s   5  and  6 .  

B e f o r e   t h i s   m o v e m e n t   o c c u r s ,   t h e   c o n t a i n e r s   4 0  

a r e   r a i s e d   s l i g h t l y ,   e . g .   by  25  mm, to  p r o v i d e   w o r k i n g  

c l e a r a n c e   w i t h   t h e   t o p s   of  t h e   c o n t a i n e r s   21.  T h i s  

u p w a r d   m o v e m e n t   i s   p r o d u c e d   by  an  a i r   c y l i n d e r   7 0  

c o n n e c t e d   to  one  arm  of   a  b e l l   c r a n k   71  p i v o t e d  

to  t he   f r a m e   a t   72  and   t h e   o t h e r   arm  of  w h i c h   i s  

c o n n e c t e d  t o   t h e   a s s e m b l y   of   c o n t a i n e r s   40,   as  s e e n  

in   F i g u r e   2 .  

The  m e t h o d   o f   b r e a k i n g   t h e   l e n g t h   of  y a r n  

e x t e n d i n g   f r o m   t h e   g a t e s   61  w i l l   now  be  d e s c r i b e d   i n  

more  d e t a i l ,   w i t h   r e f e r e n c e   to  F i g u r e s   5  to  7.  A s  

soon   as  t h e   g a t e s   61  h a v e   c l o s e d   to   c lamp  t h e   y a r n ,  
t h e   l e n g t h   of   y a r n   e x t e n d i n g   b e t w e e n   t h e   g a t e s   a n d  

t h e   top   of  t h e   c o n t a i n e r   21  and   i n d i c a t e d   as  7 0  

i s   e n g a g e d   by  a  g r i p p e r   m e c h a n i s m   i n d i c a t e d  

g e n e r a l l y   as  71  and   s e e n   i n   p l a n   v i e w   i n   F i g u r e   7  



i n   r e l a t i o n   to   t h e   c o n t a i n e r   21 .   The  m e c h a n i s m  

i n c l u d e s   a  f i x e d   j aw  72  a n d   a  m o v a b l e   j aw  7 3  

c o n t r o l l e d   by  an  a i r   c y l i n d e r   74 .   B o t h   j a w s  

a r e   s u p p o r t e d   by  an  L - b e a m   75  s e e n   i n   d o t t e d  

l i n e s   i n   F i g u r e   7,  w h i c h   e x t e n d s   a l o n g   t h e  

g r i p p e r   m e c h a n i s m s   of   a l l   t h e   c o n t a i n e r s   4 0 .  

T h i s   i n   i t s   t u r n   i s   c a r r i e d   by  an  arm  78  p i v o t e d  

a t   79  a n d   o p e r a t e d   by  a  f u r t h e r   a i r   c y l i n d e r  

( n o t   s h o w n )   so  as  to   move  f r o m   t h e   p o s i t i o n   o f  

F i g u r e   5  to   t h a t   of   F i g u r e   6.  As  a  f i r s t  

s t a g e   i n   t h e   o p e r a t i c n ,   t h e   j aw   73  i s   m o v e d  

to  t h e   c l o s e d   p o s i t i o n   to   g r i p   t h e   y a r n   70  a n d  

t h e   m e c h a n i s m   71  i s   t h e n   m o v e d   to   t h e   p o s i t i o n  

of   F i g u r e   6  so  a s   to   b r e a k   t h e   y a r n   70  b e t w e e n  

t h e   g r i p p e r   and  t h e   p o i n t   w h e r e   i t   i s   h e l d   by  t h e  

g a t e s   61 .   At  t h e   same  t i m e ,   t h e   t r o l l e y   1 5  

and   h e n c e   t h e   c o n t a i n e r   21  i s   i n d e x e d   to   t h e  

l e f t   as  a l r e a d y   d e s c r i b e d .   As  a  c o n s e q u e n c e ,  
t h e   y a r n   b e l o w   t h e   g r i p p e r   j a w s   72,   73  i s   h e l d  

a b o v e   t h e   l e f t   h a n d   s i d e   o f   t h e   c o n t a i n e r   2 1  

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

no  l o n g e r   b e n e a t h   t h e   c o r r e s p o n d i n g   c o n t a i n e r   4 0 ,  

t h e   n e x t   c o n t a i n e r   i n   t h e   s e q u e n c e   h a v i n g   m o v e d  

i n t o   t h i s   p o s i t i o n .  

W h i l e   t h e   y a r n   70  i s   h e l d   i n   t h i s  

p o s i t i o n   a  p u s h e r   member   82  m o u n t e d   f o r   v e r t i c a l  

m o v e m e n t   i n   g u i d e s   ( n o t   s h o w n )   as  i n d i c a t e d   b y  

t h e   d o u b l e   h e a d e d   a r r o w   i n   F i g u r e   6  i s   c o n t r o l l e d  

to   move  f r o m   an  u p p e r   p o s i t i o n   shown  i n   F i g u r e   5  

to   a  l o w e r   p o s i t i o n   shown  i n   F i g u r e   6  i n   w h i c h  

a  f o r k e d   end  p o r t i o n   83  e n g a g e s   t h e   l e n g t h   o f  

y a r n   70  and   p r e s s e s   i t   i n t o   a  s m a l l   n o t c h   i n   t h e  



t o p   of  t h e   w a l l   of   t h e   c o n t a i n e r   21.  Each   c o n t a i n e r  

h a s   s u c h   a  n o t c h ,   as  can   be  s e e n   a t   84  i n   F i g u r e s  

5  and  6.  T h i s   n o t c h   i s   s u f f i c i e n t l y   n a r r o w  

to  g r i p   t h e   y a r n   end   and   t h e   p u s h e r   member   82  i s  

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

a f t e r   w h i c h   i t   i s   r e l e a s e d   by  o p e n i n g   of   t h e   j a w s   7 2 ,  

73  of  t h e   g r i p p e r   m e c h a n i s m   71 .   E a c h   f i l l e d   c o n t a i n e r  

21  i n   t h e   t r o l l e y   15  i s   t h u s   l e f t   w i t h   a  p r o j e c t i n g  

y a r n   end  h e l d   i n   t h e   n o t c h   84  and  t h e s e   ends   a r e   t h u s  

r e a d i l y   a v a i l a b l e   f o r   j o i n i n g   to  t h e   y a r n   e n d s  

p r o j e c t i n g   f rom  t h e   t u b e s   18  of  t h e   c r e e l ,   as  p r e v i o u s l y  

d e s c r i b e d .   A f t e r   j o i n i n g ,   i t   i s   a  s i m p l e   m a t t e r   t o  

p u l l   e ach   y a r n   t h r o u g h   i t s   t u b e   f o r   p i e c i n g   up  i n   t h e  

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

F i g u r e   8  s h o w s   f u r t h e r   d e t a i l s   of  t h e   g a t e s   6 1 .  

i n   t h e   o p e n   p o s i t i o n   i n d i c a t e d   as  61 '   i n   F i g u r e   5 .  

As  shown,   t h e   g a t e s   a r e   p e r f o r a t e d   to   a l l o w   f r e e   p a s s a g e  
of   t h e   a i r   w h i c h   i s   b l o w n   i n t o   e a c h   u p p e r   c o n t a i n e r  

40  to  c o m p a c t   t h e   y a r n   a g a i n s t   t h e   g a t e   61  a t   t h e  

b o t t o m   of  e a c h   c o n t a i n e r .   The  w a l l s   of  t h e   c o n t a i n e r s  

t h e m s e l v e s   a r e   i m p e r v i o u s   and  t h e   a i r   w h i c h   f l o w s  

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

t h e r e f o r e   be  a b l e   t o   e s c a p e   f r e e l y   t h r o u g h   t h e   g a t e s  
6 1 .  

F i g u r e s   9  to   12  show  c o n s t r u c t i o n a l   d e t a i l s  

of  t h e   a i r   j e t   35  a n d   t h e   ram  42  a t   t h e   u p p e r   e n d  

of  e a c h   u p p e r   c o n t a i n e r   40.   The  i n j e c t o r   a i r  

j e t   35  i n c l u d e s   a  c e n t r a l   p a s s a g e   86  f o r   t h e  

p a s s a g e   of  y a r n   w h i c h   b r o a d e n s   o u t   a t   87,   a i r  

b e i n g   s u p p l i e d   to   t h i s   b r o a d e r   p a r t   by  an  i n c l i n e d  

p a s s a g e   88  l e a d i n g   f r o m   an  a n n u l a r   s p a c e   8 9 .  

A i r   i s   s u p p l i e d   to   t h e   s p a c e   89  b y  



a  l i n e   90  p r o v i d e d   w i t h   a  s c r e w   c o n n e c t i o n   9 1 .  

The  f l o w   of   a i r   down  t h e   p a s s a g e   88  a s s i s t s   t h e  

m o v e m e n t   of   t h e   y a r n   t h r o u g h   t h e   p a s s a g e   86  a n d  

t h e   r e s u l t a n t   a i r   p r e s s u r e   w i t h i n   t h e   c o n t a i n e r   4 0  

c o m p a c t s   t h e   y a r n   a t   t h e   b o t t o m .  

The  ram  4 2 ,   as   s e e n   f r o m   F i g u r e s   9  a n d  

12  i s   s q u a r e   i n   s h a p e   t o   m a t c h   t h e   s h a p e   of  t h e  

c r o s s   s e c t i o n   of   t h e   c o n t a i n e r   40  end  h a s   a n  

a p p r e c i a b l e   c l e a r a n c e   f r o m  t h e   w a l l   of  t h e  

c o n t a i n e r   to  a v o i d   t h e   r i s k   of   c o m p a c t e d   y a r n  

b e c o m i n g   j a m m e d .   The   c e n t r a l   o p e n i n g   4 3 ,  

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

m i g h t   t r a p   t h e   y a r n .  
The  r e m a i n i n g   F i g u r e s   i l l u s t r a t e   t h e  

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

f i l l i n g   a r r a n g e m e n t   a l r e a d y   d e s c r i b e d .   As  s e e n  

i n   F i g u r e s   1  and  2,  e a c h   t r o l l e y   i s   p r o v i d e d   w i t h  

a  s w i v e l   c a s t o r   95  a t   e a c h   c o r n e r   and  r e m a i n s  

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

s t a g e s   of   f i l l i n g   and   i n d e x i n g .   Fo r   p u r p o s e s  
of  a c c u r a t e   l o c a t i o n   a n d   i n d e x i n g ,   e a c h   t r o l l e y  

i s   c o n n e c t e d   to  an  i n d e x i n g   f r a m e   100  by  m e a n s  

of  a  p a i r   of   p e g s   101  w h i c h   a r e   moved  u p w a r d l y  

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

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

F i g u r e   1 3 .   Each   p e g   101   i s   m o u n t e d   f o r  

v e r t i c a l   m o v e m e n t   i n   a  c o r r e s p o n d i n g   s o c k e t   i n  

s t r u c t u r e   102  m o u n t e d   b e n e a t h   t h e   f r a m e   100  a n d  

i s   c o n t r o l l e d   f o r   m o v e m e n t   i n   i t s   s o c k e t   b y  

c o n n e c t i o n   to   an  arm  103   f i x e d   to   a  s h a f t   1 0 4  

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

f r a m e   100  to   c o n t r o l   b o t h   p e g s   1 0 1 .   The  s h a f t   1 0 4  



i s   r o c k e d   b e t w e e n   i t s   two  p o s i t i o n s   by  means   o f   a n  

arm  105  w h i c h   i s   i t s e l f   o p e r a t e d   by  an  a i r   c y l i n d e r  
106 .   Once  t h e   t r o l l e y   has   b e e n   c o u p l e d   to  t h e  

f r a m e   100  by  m e a n s   of  t h e   p e g s   101,   i t   a c c u r a t e l y  

f o l l o w s   t h e   m o v e m e n t s   of  t h e   f r a m e   b o t h   f rom  l e f t  

to  r i g h t   as  s e e n   i n   F i g u r e   2  and  a l s o   i n   a  d i r e c t i o n  

a t   r i g h t   a n g l e s   to   t h i s .  

The  f r a m e   100  i s   s u p p o r t e d   a t   e a c h   s i d e  

by  r o l l e r s   110  r u n n i n g   b e t w e e n   l o w e r   and  u p p e r  
r a i l s   111  and  112   f i x e d   to  t h e   main  f r a m e   of  t h e  

a p p a r a t u s .   The  f r a m e   i s   i n d e x e d   f rom  l e f t   t o  

r i g h t   as  s e e n   i n   F i g u r e s   2  and  13  by  means   o f  a  

d r i v e   c h a i n   114  p a s s i n g   a r o u n d   s p r o c k e t s   115  a n d   1 1 6 .  

The  s p r o c k e t s   116   on  e a c h   s i d e   a r e   d r i v e n   i n   s t e p s  

by  a  c h a i n   d r i v e   117  by  means   of  an  e l e c t r i c   m o t o r  

118  o p e r a t i n g   t h r o u g h   a  c l u t c h   / b r a k e   u n i t   119   a n d  

a  s p e e d   r e d u c i n g   g e a r   box   120  to  p r o d u c e   t h e   n e c e s s a r y  

i n d e x i n g   m o t i o n   f r o m   l e f t   to  r i g h t .   To  e n s u r e  

a c c u r a t e   i n d e x i n g ,   t h e   p o s i t i o n   of  t h e   t r o l l e y   1 5  

in   r e l a t i o n   to   t h e   f r a m e  1 0 0   i s   c o n s t a n t l y   m o n i t o r e d  

by  a  d e t e c t o r   a rm  140  w h i c h   i s   p i v o t e d   to  t h e   f r a m e  

100  and  b i a s e d   a g a i n s t   t h e   f r o n t   of  t h e   t r o l l e y .  

The  u p p e r   end  o f   t h e   arm  140  c a r r i e s   a  m i c r o - s w i t c h  

141  w h i c h   c o n t r o l s   t h e   c l u t c h / b r a k e   119  and  c o -  

o p e r a t e s   w i t h   a  b a r   142  f o r m e d   w i t h   s p a c e d   p r o j e c t i o n s  

143 .   The  p i t c h   of   t h e   p r o j e c t i o n s   143  i s   e q u a l   t o  

t h e   r e q u i r e d   i n d e x i n g   d i s t a n c e   and  e a c h   t i m e   t h e  

p l u n g e r   of  t h e   m i c r o - s w i t c h   e n g a g e s   a  p r o j e c t i o n   1 4 3 ,  

i n d e x i n g   m o v e m e n t   i s   i n t e r r u p t e d .  

The  f i r s t   s t e p   of  m o v e m e n t   b r i n g s   t h e  

f i r s t   row  of   c o n t a i n e r s   21  i n   t he   t r o l l e y   15  i n t o  

r e g i s t e r   b e n e a t h   t h e   f i l l i n g   c o n t a i n e r s   40  and   e a c h  



s u c c e s s i v e   s t e p   of   i n d e x i n g   b r i n g s   t h e   n e x t   row  o f  

c o n t a i n e r s   21  i n t o   t h i s   p o s i t i o n .   As  d e s c r i b e d  

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

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

so  t h a t ,   a f t e r   t h e   l a s t   row  of   c o n t a i n e r s   h a s   b e e n  

f i l l e d ,   one   f u r t h e r   s t e p   of   i n d e x i n g   i s   r e q u i r e d  

i n   o r d e r   to   b r e a k   t h e   y a r n s   f r c m   t h e   l a s t   row  o f  

c o n t a i n e r s .  

As  d e s c r i b e d   p r e v i o u s l y ,   o n l y   a l t e r n a t e  

c o n t a i n e r s   i n   a  row  a r e   f i l l e d   as  a  r e s u l t   o f   a  

s i n g l e   o p e r a t i o n   so  t h a t ,   a f t e r   t h e   t r o l l e y   h a s  

c o m p l e t e d   one  s e q u e n c e   of   i n d e x i n g ,   i . e .   to  f i l l  

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

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

v e n i n g   c o n t a i n e r s .   The  t r o l l e y   i s   a c c o r d i n g l y  

i n d e x e d   i n   t h e   r e v e r s e   d i r e c t i o n   t o   b r i n g   i t   b a c k  

to   i t s   s t a r t i n g   p o s i t i o n   and  i s   t h e n   c r o s s - i n d e x e d  

by  a  d i s t a n c e   e q u a l   to  t h e   p i t c h   o f   t h e   c o n t a i n e r s  

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

c o n t a i n e r s   a r e   b r o u g h t   i n t o   r e g i s t e r   b e n e a t h   t h e  

u p p e r   f i l l i n g   c o n t a i n e r s   4 0 .  

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

i n   F i g u r e s   16  and  17.   As  s e e n   f r o m   F i g u r e   1 6 ,  

t h e   s t r u c t u r e   102  d e f i n i n g   t h e   s o c k e t   f o r   r e c e p t i o n  

o f   e a c h   p e g   101  i s   m o u n t e d   f o r   h o r i z o n t a l   s l i d i n g  

m o t i o n   on  a  b a r   121  e x t e n d i n g   b e t w e e n   p a i r s   o f  

b r a c k e t s   122   e x t e n d i n g   d o w n w a r d l y   f r o m   t h e   f r a m e   1 0 0 .  

The  m e m b e r s   102  a r e   i n t e r - c o n n e c t e d   f o r   t h i s   s l i d i n g  

m o v e m e n t   by  a  b a r   124  w h i c h   s l i d e s   t h r o u g h   t h e  

b r a c k e t s   122  and  h a s   a  p r o j e c t i n g   p o r t i o n   125  t o  

w h i c h   i s   p i v o t e d   a  c o n n e c t i n g   r o d   126  d r i v e n   by  a n  

e c c e n t r i c   1 2 7 .   The  e c c e n t r i c   127   f o r m s   p a r t   o f  



a  g e a r   w h e e l   128  m e s h i n g   w i t h   a  s m a l l e r   p i n i o n   1 2 9  

w h i c h ,   i n   i t s   t u r n ,   i s   d r i v e n   by  an  e l e c t r i c   m o t o r  

130  by  way  of   a  c l u t c h / b r a k e   u n i t   131  and  a  s p e e d  

r e d u c i n g   g e a r   box  1 3 2 .  A n   a n g u l a r   d i s p l a c e m e n t  

of   t h e   e c c e n t r i c   127  t h r o u g h   a p p r o x i m a t e l y   o n e  

q u a r t e r   of  a  r e v o l u t i o n   i n   an  a n t i - c l o c k w i s e   d i r e c t i o n  

m o v e s   t h e   c o n n e c t i n g   rod   126  to  t h e   p o s i t i o n   s h o w n  

i n   d o t t e d   l i n e s   as  1 2 6 ' ,   t h u s   m o v i n g   t h e   b a r   1 2 4  

a  c o r r e s p o n d i n g   d i s t a n c e   to  t h e   r i g h t .   T h i s   m o v e s  

t h e   p a r t s   102  a l s o   to  t he   r i g h t   to   t h e   p o s i t i o n  

shown  i n   d o t t e d   l i n e s   a t   1 0 2 '   a n d   h e n c e   i n d e x e s  

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

to   t h e   r i g h t   on  i t s   s w i v e l   c a s t o r s   95 .   The  f i l l i n g  

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

c o n t a i n e r s   and   to  b r e a k   a l l   t h e   y a r n s ,   a f t e r   w h i c h  

t h e   t r o l l e y   i s   a g a i n   r e v e r s e - i n d e x e d   and  f i n a l l y  

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

to   t h e   c r e e l .  



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

c h a r a c t e r i s e d   in  t h a t   t he   y a r n   i s   f e d   b e t w e e n   a  

p a i r   of  m e t e r i n g   r o l l e r s   f o l l o w e d   by  an  a i r   j e t  

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

y a r n   i n t o   t h e   c o n t a i n e r   and  c o m p a c t s   i t ,   t h e   m e t e r i n g  

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

when  t h e   r e q u i r e d   l e n g t h   of  y a r n   has   b e e n   s u p p l i e d .  

2.  'A  m e t h o d   a c c o r d i n g   to   c l a i m   1  in  w h i c h  

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

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

p r e s s u r e   to   a s s i s t   c o m p a c t i o n   of   t h e   y a r n .  
3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2 

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

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

d i m e n s i o n   a t   l e a s t   s e v e r a l   t i m e s   as  g r e a t   as  i t s  

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

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

4.  A  m e t h o d   a c c o r d i n g   to   c l a i m   3  in  w h i c h  

t h e   y a r n   is   f e d   i n i t i a l l y   to  a  f i r s t ,   p a r a l l e l -  

s i d e d   c o n t a i n e r   and  i s   t h e n   c o m p a c t e d   by  m e c h a n i c a l  

p r e s s u r e   w h i c h   f o r c e s   i t   t h r o u g h   t h e   b o t t o m   o f  

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

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

c o n t a i n e r .  

5.  A  m e t h o d   a c c o r d i n g   to   c l a i m   4  in  w h i c h  

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

p a s s   t h r o u g h   t h e   b o t t o m   of  t h e   f i r s t   c o n t a i n e r  

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

m e c h a n i c a l   p r e s s u r e .  



6.  A  me thod   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e c e d i n g  
c l a i m s   f o r   s u p p l y i n g   y a r n   to   a  g r o u p   of  c o n t a i n e r s  

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

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

a  p a i r   of  m e t e r i n g   r o l l e r s   and  an  a i r   j e t   a r e   a r r a n g e d  
in  a  row  and  a re   o p e r a t e d   s i m u l t a n e o u s l y   to  s u p p l y  

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

a  row,   t he   row  of  f i l l i n g   h e a d s   and  t he   g r o u p   o f  

c o n t a i n e r s   b e i n g   i n d e x e d   in  r e l a t i o n   to  one:  a n o t h e r  

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

a  row  in  o r d e r   to  f i l l   a  c o r r e s p o n d i n g   number   o f  

c o n t a i n e r s   in  a  s u b s e q u e n t   r o w .  

7.  A  m e t h o d   a c c o r d i n g   to   c l a i m   6,  in  w h i c h  

t h e   f i l l i n g   h e a d s   a r e   s p a c e d   so  as  to   f i l l   a l t e r n a t e  

c o n t a i n e r s   in  a  row  and  t h e   g r o u p   of  c o n t a i n e r s  

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

a r e   s t a t i o n a r y ,   by  a  d i s t a n c e   e q u a l   to   t he   p i t c h  
of  t h e   rows  and,   when  a l t e r n a t e   c o n t a i n e r s   in  a l l  

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

is   i n d e x e d   l a t e r a l l y   by  a  d i s t a n c e   e q u a l   to  t h e  

p i t c h   of  t h e   c o n t a i n e r s   in  t h e   rows  and  t he   s e q u e n c e  
is   r e p e a t e d   to  f i l l   a l l   t h e   r e m a i n i n g   c o n t a i n e r s .  

8.  A  me thod   a c c o r d i n g   to  c l a i m   4  a l o n e   o r  

t o g e t h e r   w i t h   a n y  o n e   of   c l a i m s   5  to   7,  in  w h i c h  

on  t h e   c o m p l e t i o n   of  t h e   f i l l i n g   of  t h e   or  e a c h  

s e c o n d   c o n t a i n e r ,   t h e   y a r n   e x t e n d i n g   f rom  t h e   t o p  

of  t h i s   c o n t a i n e r   is   h e l d   by  a  g r i p p e r   at  one  p o i n t  

and  c l a m p e d   at  an  a d j a c e n t   p o i n t   at  t h e   b a s e   o f  



t h e   f i r s t   or   f i l l i n g   c o n t a i n e r   and  t h e   y a r n   b e t w e e n  

t h e   two  p o i n t s   is  b r o k e n   as  a  r e s u l t   of   m o v e m e n t  

of   t h e   g r i p p e r ,   t he   b r o k e n   end  e x t e n d i n g   f rom  t h e  

f i l l e d   c o n t a i n e r   b e i n g   h e l d   in  r e a d i n e s s   f o r   k n o t t i n g  

to   a  f u r t h e r   l e n g t h   of  y a r n .  

9.  A p p a r a t u s   f o r   s u p p l y i n g   a  p r e d e t e r m i n e d  

l e n g t h   of  y a r n   to   a  c o n t a i n e r   f o r   a  c r e e l   by  a  m e t h o d  

a c c o r d i n g   to   c l a i m   1,  c o m p r i s i n g   a  p a i r   of  m e t e r i n g  

and   f e e d   r o l l e r s   f o l l o w e d   by  an  a i r   j e t   i n j e c t o r   f o r  

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

t h e   r o l l e r s   b e i n g   c o n t r o l l e d   to  s t o p   t h e i r   f e e d i n g  

a c t i o n   when  t h e   p r e d e t e r m i n e d   l e n g t h   of  y a r n   has  b e e n  

i n j e c t e d   i n t o   t h e   c o n t a i n e r .  

10.   A p p a r a t u s   a c c o r d i n g   to  c l a i m   9  and   i n c l u d i n g   a  

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

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

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

11 .   A p p a r a t u s   a c c o r d i n g   to  c l a i m   10  and  i n c l u d i n g   a  

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

f i x e d   r e l a t i o n   to  t he   ram  and  h a v i n g   a  b o t t o m   c a p a b l e  

of   b e i n g   o p e n e d   to  a l l o w   t h e   ram  to   f o r c e   y a r n   ou t   o f  

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

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

12 .   A p p a r a t u s   a c c o r d i n g   to  c l a i m   11  in  w h i c h   t h e  

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

g a t e s   h a v i n g   o p e r a t i n g   m e c h a n i s m   f o r   o p e n i n g   t h e   g a t e s  

to   a l l o w   y a r n   to  p a s s   f rom  t h e   f i r s t   c o n t a i n e r   i n t o  

t h e   s e c o n d .  

13.   A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   9  t o  

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



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

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

n u m b e r   of  rows  w i t h   a  p r e d e t e r m i n e d   n u m b e r   o f  

c o n t a i n e r s   in  e a c h   r o w ,   t h e   a p p a r a t u s   c o m p r i s i n g  

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

r o l l e r s   and  an  a i r   j e t   i n j e c t o r   a r r a n g e d   at  a  s p a c i n g  

d e p e n d e n t   on  t h a t   of  t h e   c o n t a i n e r s   in  t h e   g r o u p  

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

in  r e l a t i o n   to  t h e   row  of  f i l l e r   h e a d s .  

14.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   13  i n c l u d i n g  

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

w h i c h   t he   i n d e x i n g   m e c h a n i s m   o p e r a t e s   to   move  t h e  

t r o l l e y   s t e p - b y - s t e p   in   r e l a t i o n   to  t h e   row  of  f i l l e r  

h e a d s .  

15.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   14  in  w h i c h  

t h e   f i l l e r   h e a d s   a r e   s p a c e d   a p a r t   at  d o u b l e   t h e  

p i t c h   of  t he   c o n t a i n e r s   in  c o r r e s p o n d i n g   rows  a n d  

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

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

of  t h e   c o n t a i n e r s   in   t h e   r o w s .  

16.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   11  and  a n y  

one  of  c l a i m s   13  t o   15  and  i n c l u d i n g   m e c h a n i s m   f o r  

p r o d u c i n g   r e l a t i v e   m o v e m e n t   in  a  v e r t i c a l   d i r e c t i o n  

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

so  as  to  i n c r e a s e   t h e   s e p a r a t i o n   b e t w e e n   them  d u r i n g  

t h e   i n d e x i n g   m o v e m e n t .  

17.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   12  and  a n y  

one  of  c l a i m s   13  to   16  in  w h i c h   e a c h   p a i r   of  g a t e s  

o p e r a t e s   to  c l a m p   t h e   y a r n   b e t w e e n   t hem  and  a  m o v a b l e  

g r i p p e r   is   p r o v i d e d   f o r   h o l d i n g   t h e   y a r n   e x t e n d i n g  



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

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

e a c h   y a r n   b e t w e e n   t h e   g a t e s   and  t h e   g r i p p e r .  

18 .   A p p a r a t u s   a c c o r d i n g   to  c l a i m   17  and  i n c l u d i n g  

a  m e m b e r   f o r   p r e s s i n g   e a c h   b r o k e n   y a r n   end   i n t o  

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