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©  Apparatus  for  eliminating  metallic  contaminations  from  a  fibre  transporting  duct  in  spinning  preparation. 

An  apparatus  for  eliminating  metallic  contaminations 
from  a  fibre  transporting  duct  (1)  in  spinning  preparation, 
wherein  an  air  stream  transports  fibre  flocks  through  the 
duct.  At  a  branching  point  (2)  of  the  fibre  transporting  duct 
(1)  leading  to  a  waste  duct  (3)  there  is  pivotably  arranged 
deflecting  means  (7, 7)  operatively  connected  with  and  acti- 
vated  by  a  drive  mechanism  (13).  The  deflecting  means  (13) 
are  activated  in  response  to  the  passage  of  a  metallic  object 
through  a  section  of  the  fibre  transporting  duct  surrounded 
by  a  metal  detector  (14)  arranged  upstream  of  the  branching 
point  (2),  by  means  of  a  control  device  (17)  connected  with  a 
power  source  (19)  and  the  drive  mechanism  (13).  Within  a 
short  time  the  deflecting  means  (7, 7)  can  be  shifted  from  an 
idle  position,  where  the  transporting  duct  (1)  is  open  and  the 
waste  duct  (3)  is  maintained  closed,  into  a  working  position, 
in  which  the  transporting  duct  is  closed  and  the  waste  duct  is 
maintained  open. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  new  and  i m p r o v e d   a p p a r a t u s  

f o r   e l i m i n a t i n g   m e t a l l i c   c o n t a m i n a t i o n s   f rom  a  f i b r e   t r a n s -  

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

f l o c k s   a r e   t r a n s p o r t e d   by  an  a i r   s t r e a m .  

F i b r e   b a l e s   v e r y   o f t e n   c o n t a i n   m e t a l l i c   o b j e c t s   w h i c h   a r e  

p r e s s e d   i n t o   s u c h   b a l e s   in  t h e   fo rm  of  c o n t a m i n a t i o n s   w h i c h  

a r e   u n d e s i r a b l e   d u r i n g   s p i n n i n g   p r e p a r a t i o n .   In  m o d e r n  

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

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

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

d u c t s ,   t h e   d e t e c t i o n   and  e l i m i n a t i o n   of  s u c h   m e t a l l i c   o b j e c t s  

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

a r e   r e - p r o c e s s e d ,   a l s o   o f t e n   c o n t a i n   m e t a l l i c   c o n t a m i n a t i o n s .  

A d d i t i o n a l l y ,   m e t a l l i c   o b j e c t s   can  e n t e r   t h e   f i b r e   t r a n s p o r t -  

i ng   s t r e a m   due  to  p e r s o n n e l   n e g l i g e n c e .  

The  m e n t i o n e d   m e t a l l i c   o b j e c t s   or  t h e   l i k e   p r e s e n t   a  g r e a t  

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

t h u s   can   c a u s e   f i r e s .   A l s o   t h e y   can   damage   t h e   t r a n s p o r t i n g  

f a n s   or  t h e   s u b s e q u e n t l y   a r r a n g e d   p r o c e s s i n g   m a c h i n e s .   T h e r e -  



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

f rom  t h e   f i b r e   t r a n s p o r t i n g   d u c t s .  

A c c o r d i n g   to   a  d e v i c e   w h i c h  h a s   b e c o m e   known  in  p r a c t i s e   t w o  

m a g n e t i c   p l a t e s   a r e   a r r a n g e d   in   a  bend   of  t h e   d u c t .   T h e s e  

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

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

p l a t e   i m p a c t   t h e   s e c o n d   p l a t e   and  a d h e r e   t h e r e t o .   The  m a g -  

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

m e t a l l i c   o b j e c t s .   T h i s   p r i o r   a r t   d e v i c e ,   h o w e v e r ,   p r e s e n t s  

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

a r e   h e l d   b a c k   w h i l e   a l l   o t h e r   m e t a l l i c   o b j e c t s   s u c h   a s ,   f o r  

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

can   h a p p e n   t h a t   m a g n e t i c   m e t a l   o b j e c t s   can   be  t r a n s p o r t e d  

b e t w e e n   t h e   p l a t e s   w i t h o u t   b e i n g   c a u g h t .  

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

t h e s e   d i s a d v a n t a g e s   and  to   d e v i s e   an  a p p a r a t u s   f o r   e l i m i n a t -  

i n g   a l l   t y p e s   of  m e t a l s   down  to  t h e   s m a l l e s t   p a r t i c l e   s i z e .  

T h i s   o b j e c t i v e   i s   a c h i e v e d   by  means   of  t h e   i n v e n t i v e   a p p a r a -  

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

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

d u c t   t h e r e   a r e   t r a n s p o r t e d   f i b r e   f l o c k s   by  means   of  an  a i r  

s t r e a m ,   c h a r a c t e r i z e d   by  t h e   f e a t u r e s   t h a t   a t   a  b r a n c h i n g  

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

i s   p i v o t a b l y   a r r a n g e d   d e f l e c t i n g   means   o p e r a t i v e l y   c o n n e c t e d  

w i t h   and  a c t i v a t e d   by  a  d r i v e   m e c h a n i s m .   The  d e f l e c t i n g  

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

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

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

a r r a n g e d   u p s t r e a m   of  t h e   b r a n c h i n g   p o i n t ,   by  means   of  a  c o n -  



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

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

s h i f t e d   f rom  an  i d l e   or  i n e f f e c t u a l   p o s i t i o n ,   in  w h i c h   t h e  

t r a n s p o r t i n g   d u c t   i s   open   and  t h e   w a s t e   d u c t   i s   m a i n t a i n e d  

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

d u c t   i s   c l o s e d   and  t h e   w a s t e   d u c t   i s   m a i n t a i n e d   o p e n .  

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

a p p a r a t u s   a  d o u b l e   f l a p   can   be  p r o v i d e d   as  t h e   d e f l e c t i n g  

means   and  an  e l e c t r o - p n e u m a t i c   v a l v e   can  be  p r o v i d e d   as  t h e  

c o n t r o l   d e v i c e .   The  c o n t r o l   d e v i c e   can   be  c o n n e c t e d   w i t h   a  

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

w i t h   a  p n e u m a t i c   c y l i n d e r   s e r v i n g   as  t h e   d r i v e   m e c h a n i s m .  

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

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

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

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

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

i d l e   p o s i t i o n   to   i t s   w o r k i n g   p o s i t i o n .   At  a  f i b r e   f l o c k  

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

d e t e c t o r   to  t h e   b r a n c h i n g   can  be  in  t h e   r a n g e   of  3m  a t   t h e  

b e s t .   I t   can   p r o v e   a d v a n t a g e o u s   to   p r o v i d e   an  a i r   p e r m e a b l e  

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

Some  of  t h e   more  n o t a b l e   a d v a n t a g e s   a t t a i n e d   by  t h e   i n v e n t i o n  

i s   t h a t   i t   i s   p o s s i b l e   to   p o s i t i v e l y   e l i m i n a t e   a l l   t y p e s   o f  

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

e v e n   down  to   t h e   s m a l l e s t   s i z e   m e t a l l i c   p a r t i c l e s   or  c o n t a m -  

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

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

d a m a g e .   F u r t h e r ,   t h e   s y s t e m   can   be  e a s i l y   a d a p t e d   to  d i f f e r -  

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



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

c a p a b i l i t y .   Wi th   t h e   use   of  e x t r e m e l y   s i m p l e   means   i t   i s  

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

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

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

of  t h e   f i b r e   t r a n s p o r t i n g   d u c t .   E q u a l l y ,   any  p o t e n t i a l   f i r e  

h a z a r d s   w h i c h   m i g h t   be  c a u s e d   by  t h e   m e t a l l i c   c o n t a m i n a t i o n s  

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

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

f i b r e   f l o c k s   t h e   same  can   be  e l i m i n a t e d   f rom  t h e   f i b r e   t r a n s -  

p o r t i n g   d u c t ,   a g a i n   s a f e g u a r d i n g   any  d o w n s t r e a m   a r r a n g e d  

t e x t i l e   e q u i p m e n t   f rom  b e c o m i n g   d a m a g e d .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in   g r e a t e r   d e t a i l   h e r e i n -  

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

in  t h e   s i n g l e   f i g u r e   of  t h e   d r a w i n g .   T h i s   f i g u r e   s c h e m a t i c -  

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

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

of   t h e   p r e s e n t   i n v e n t i o n .  

D e s c r i b i n g   now  t h e   d r a w i n g ,   a  f i b r e   t r a n s p o r t i n g   d u c t   1 

c o n t a i n s   a  b r a n c h i n g   e l e m e n t   or  b r a n c h   p o r t i o n   2  a t   a  

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

t h e   c o n t i n u a t i o n   of  s u c h   d u c t   1  and  w i t h   a  w a s t e   d u c t   3.  T h e  

w a s t e   d u c t   3  l e a d s   v i a   an  a i r - m o v e r   4  to   a  w a s t e   r e c i p i e n t  

or  c o n t a i n e r   5  w h i c h   i s   p r o v i d e d   w i t h   s m a l l   o p e n i n g s   6  a t  

l e a s t   in  i t s   u p p e r   p o r t i o n .   In  t h e   b r a n c h i n g   e l e m e n t   2,  t h e  

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

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

c o n t a i n s   two  p l a t e s   7  w h i c h   a r e   e s s e n t i a l l y   p a r a l l e l   to   t h e  

u p p e r   and  l o w e r   d u c t , w a l l .   The  d o u b l e   f l a p   c o m p o s e d   of  t h e  

two  p l a t e s   7  i s   p i v o t a b l e   a b o u t   h i n g e s   8  or  e q u i v a l e n t   p i v o t  



m e a n s .   T h e s e   p l a t e s   7  a r e   i n t e r c o n n e c t e d   by  means   of  a  r o d  

10  w h i c h ,   in  t u r n ,   i s   s u p p o r t e d   on  h i n g e s   9.  At  t h e   u p p e r  

h i n g e   9  t h e r e   i s   p r o v i d e d   a  t e n s i o n   s p r i n g   11,  w h e r e a s   t h e  

l o w e r  h i n g e   9  i s   c o n n e c t e d   v i a   a  p i s t o n   rod   12  w i t h   a  f l u i d  

o p e r a t e d ,   f o r   i n s t a n c e ,   c o m p r e s s e d   a i r   c y l i n d e r   1 3 .  

U p s t r e a m   of  t h e   b r a n c h i n g   e l e m e n t   2  d e f i n i n g   a  b r a n c h i n g  

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

on  t h e   d u c t   1.  A  c o n t r o l   means   or  p a r t   15  of  t h e   m e t a l  

d e t e c t o r   14  i s   c o n n e c t e d   v i a   a  c i r c u i t   16  w i t h   an  e l e c t r o -  

p n e u m a t i c   v a l v e   17.  The  v a l v e   17,  w h i c h   i s   c o n n e c t e d   v i a   a  

d u c t   18  w i t h   a  s u i t a b l e   s o u r c e   of  c o m p r e s s e d   a i r   19,  i s  

c o n n e c t e d   v i a   a  d u c t   20  and  a  b r a n c h i n g   d u c t   or  b r a n c h   l i n e  

21  w i t h   t h e   c o m p r e s s e d   a i r   c y l i n d e r   13  and  by  means   of  a  

b r a n c h i n g   d u c t   or  b r a n c h   l i n e   22  i s   c o n n e c t e d   w i t h   t h e   a i r -  

move r   4.  The  c o m p r e s s e d   a i r   c y l i n d e r   13  i s   p i v o t a b l y   h i n g e d  

on  a  h i n g e   2 3 .  

D u r i n g   o p e r a t i o n   an  a i r - s t r e a m   w h i c h   t r a n s p o r t s   f i b r e   f l o c k s  

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

24,  f o r   i n s t a n c e   by  means   of  a  f an   w h i c h   has   n o t   been   p a r -  

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

The  e x t e n s i o n   ( n o t   shown)  of  t he   d u c t   1  can  l e a d   to   a n y  

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

t h e   s p r i n g   11  h o l d s   t h e   p l a t e s   7  of  t he   d o u b l e   f l a p   in  s u c h  

a  m a n n e r   t h a t   t he   a c c e s s   to   t h e   w a s t e   d u c t   3  i s   k e p t   c l o s e d  

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

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

d u c t s   18  and  20  i s   m a i n t a i n e d   i n t e r r u p t e d   by  t h e   e l e c t r o -  

p n e u m a t i c   v a l v e   1 7 .  



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

s u r r o u n d e d   by  t h e   m e t a l   d e t e c t o r   14,  t h e n   a  c u r r e n t   i s   i n -  

d u c e d   in   t h e   m e t a l   d e t e c t o r   14.  The  c o n t r o l   p a r t   15  

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

c u i t   16  to   t h e   e l e c t r o - p n e u m a t i c   v a l v e   17.  The  v a l v e   17  

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

t h e   c o m p r e s s e d   a i r   d u c t s   18  and  20  in   s u c h   a  m a n n e r   t h a t  

c o m p r e s s e d   a i r   p a s s e s   t h r o u g h   t h e   b r a n c h i n g   d u c t   22  to   t h e  

a i r - m o v e r   4  and  by  means   of  t h e   b r a n c h i n g   d u c t   21  i n t o   t h e  

c o m p r e s s e d   a i r   c y l i n d e r   13.  The  p i s t o n   rod   12  now  i s   p u l l e d  

i n t o   t h e   c y l i n d e r   13,  and  t h u s ,   p i v o t s   t h e   d o u b l e   f l a p -  

p l a t e s   7  a g a i n s t   t h e   f o r c e   of  t h e   t e n s i o n   s p r i n g   11  u n t i l  

t h e   d u c t   1  i s   s e a l e d   or  b l o c k e d   by  t h e   u p p e r   p l a t e  7   and  t h e  

w a s t e   d u c t   3  i s   f r e e d   or  u n c o v e r e d   by  t h e   l o w e r   p l a t e   7 .  

S i n c e   t h e   c o m p r e s s e d   a i r   f l o w s   a x i a l l y   in  t h e   d i r e c t i o n   t o -  

ward   t h e   w a s t e   r e c i p i e n t   5  i n t o   t h e   a i r - m o v e r   4,  a  s u c t i o n  

a c t i o n   i s   g e n e r a t e d ,   o w i n g   to   t h e   i n j e c t o r   a c t i o n ,   w i t h i n  

t h e   c o n n e c t i n g   member   or  p o r t i o n   of  t h e   w a s t e   d u c t   3 

c o n n e c t e d   to   t h e   b r a n c h i n g   e l e m e n t   2.  C o n s e q u e n t l y ,   t h e  

f i b r e   and  a i r   m i x t u r e   i s   s u c k e d   f rom  t h e   f i b r e   t r a n s p o r t i n g  

d u c t   1  i n t o   t h e   w a s t e   d u c t   3  and  i s   t r a n s p o r t e d   i n t o   t h e  

w a s t e   r e c i p i e n t   or  c o n t a i n e r   5.  At  t h i s   l o c a t i o n   t h e   t r a n s -  

p o r t i n g   a i r   e s c a p e s   v i a   t h e   o p e n i n g s   6,  w h e r e a s   t h e   e n -  

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

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

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

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

i n g   e l e m e n t   2,  t h e   m e t a l   p a r t i c l e   t o g e t h e r   w i t h   t h e   f i b r e  

f l o c k s   a r e   g u i d e d  v i a   t h e   w a s t e   d u c t   3  i n t o   t h e   w a s t e  

r e c i p i e n t   or   c o n t a i n e r   5 .  



A f t e r   t h e r e   has   e l a p s e d   a  t i m e   l a g ,   w h i c h   can   be  p r e - s e t   o n  

a  key  25  or  e q u i v a l e n t   s t r u c t u r e   of  t h e   c o n t r o l   means   o r  

p a r t   15,  and  d u r i n g   w h i c h   t i m e   l a g   t h e   m e t a l   p a r t i c l e   h a s  

b e e n   p o s i t i v e l y   e l i m i n a t e d   i n t o   t h e   w a s t e   d u c t   3,  t h e   c o n -  

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

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

f l o w   c o n n e c t i o n   w i t h   t h e   s o u r c e   of  c o m p r e s s e d   a i r   19  by  t h e  

v a l v e   17.  The  t e n s i o n   s p r i n g   11  now  p u l l s   back   t h e   p l a t e s  

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

m a n n e r   t h a t   t h e   w a s t e   d u c t   3  a g a i n   i s   s e a l e d   and  t h e   t r a n s -  

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

c o m p r e s s e d   a i r   c y l i n d e r   13  d u r i n g   t h i s   p r o c e s s   e s c a p e s   v i a  

t h e   b r a n c h   l i n e s   or  b r a n c h i n g   d u c t s   21  and  22  i n t o   t h e   a i r -  

move r   4.  In  t h e   f i b r e   t r a n s p o r t i n g   d u c t   1  t h e r e   now  a g a i n  

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

t r a n s p o r t e d   t h r o u g h   t h e   d u c t   1  a g a i n   a c t i v a t e s   t h e   s e q u e n c e  

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

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

a v a i l a b l e .   By  u s i n g   s u c h   d e v i c e s   t h e r e   can   be  d e t e c t e d   t h e  

s m a l l e s t   m e t a l   p a r t i c l e s   down  to  a  l i n e a r   d i m e n s i o n   o f  

0 . 2 5   mm.  By  i n c o r p o r a t i n g   a  d e v i c e   of  t h i s   t y p e   i n t o   t h e  

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

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

and  e l i m i n a t e d .   In  o r d e r   to   e n s u r e   r e l i a b l e   f u n c t i o n i n g   o f  

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

i s   m o u n t e d   s h o u l d   be  f a b r i c a t e d   f rom  a  n o n - m e t a l l i c   m a t e r i a l ,  

f o r   i n s t a n c e   a  p l a s t i c   m a t e r i a l .  

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

m e t a l   d e t e c t o r   14  s h o u l d   be  m o u n t e d   s u f f i c i e n t l y   f a r   u p -  

s t r e a m   of  t h e   b r a n c h i n g   e l e m e n t   2.  I f   t h i s   c o n d i t i o n   i s   n o t  



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

h a s   moved  p a s t   t h e   b r a n c h i n g   e l e m e n t   2  b e f o r e   t h e   d o u b l e  

f l a p   c o m p o s e d   of  t h e   p l a t e s   7  has   b e e n   s w i t c h e d .   E x p e r i m e n t s  

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

- m e t a l   p a r t i c l e   and  t h e   c o m p l e t e   o p e n i n g   of  t h e   a c c e s s   t o  

t h e   w a s t e   d u c t   3  by  t h e   d o u b l e   f l a p   i s   in   t h e   o r d e r   o f  

0 . 2   s e c o n d s .   At  a  t r a n s p o r t i n g   s p e e d   of  t h e   a i r   and  f i b r e  

m i x t u r e   in   t h e   t r a n s p o r t i n g   d u c t   1  i n  t h e   o r d e r   of  10  m / s e c .  

t h e   d i s t a n c e   b e t w e e n   t h e   m e t a l   d e t e c t o r   14  and  t h e   b r a n c h i n g  

e l e m e n t   2  t h u s   s h o u l d   be  c h o s e n   to   be  g r e a t e r   t h a n   2  m e t e r s .  

I f   t h e r e   i s   p r o v i d e d   a  s u i t a b l e   s a f e t y   m a r g i n   t h e n   a  d i s -  

t a n c e   of  3  m e t e r s   has   b e e n   f o u n d   to   be  f a v o u r a b l e .  

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

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

t h e   a i r   and  f i b r e   m i x t u r e ,   t h e   w a s t e   d u c t   3  a l s o   s h o u l d   n o t  

be  a g a i n   s e a l e d   or  b l o c k e d   t o o   e a r l y .   O t h e r w i s e   i t   c o u l d  

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

'2  o n l y   a f t e r   t h e   w a s t e   d u c t   3  has   a g a i n   b e e n   s e a l e d ,   a n d  

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

d u c t   1.  E x p e r i m e n t s   have   p r o v e n   t h a t   a t   a  s p e e d  o f  

10  m / s e c .   of  t h e   f i b r e   and  a i r   m i x t u r e   in   t h e   t r a n s p o r t i n g  

d u c t   1  and  i f   t h e   d i s t a n c e  o f   t h e   m e t a l   d e t e c t o r   14  f rom  t h e  

b r a n c h i n g   e l e m e n t   2  i s   3  m e t e r s ,   t h e n   k e e p i n g   t h e   w a s t e   d u c t  

3  open   d u r i n g   1  s e c o n d   i s   s u f f i c i e n t   f o r   e l i m i n a t i n g   a n y  

m e t a l   p a r t i c l e   w i t h   c e r t i t u d e .   T h i s   t i m e   l a g   can   be  p r e - s e t  

in   t h e   c o n t r o l   p a r t   15  of  t h e   m e t a l   d e t e c t o r   14,  and  i t   c a n  

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

to  p r e v a i l   in   t h e   t r a n s p o r t i n g   d u c t   1 .  

I f   t h e   v e r y   u n l i k e l y   c a s e   s h o u l d   o c c u r   t h a t   two  m e t a l   p a r -  

t i c l e s   p a s s   t h r o u g h   t h e   t r a n s p o r t i n g   d u c t   1  a t   a  v e r y   s h o r t  



i n t e r v a l ,   t h e   m e t a l   d e t e c t o r   14  t r a n s m i t s   a  s e c o n d   s i g n a l  

f o r   m a i n t a i n i n g   open   t h e   w a s t e   d u c t   3  d u r i n g   s u c h   t i m e   a s  

t h e   s e c o n d   m e t a l   p a r t i c l e   p a s s e s   t h e   m e t a l   d e t e c t o r .   T h e  

w a s t e   d u c t   3,  w h i c h   i s   a l r e a d y   o p e n e d   in  t h i s   c a s e ,   r e m a i n s  

open   u n t i l   t h e   p r e - s e t   t i m e   l a g   has   e l a p s e d   a f t e r   t h e   s e c o n d  

m e t a l   p a r t i c l e   has   p a s s e d   t h e   m e t a l   d e t e c t o r   14  s u c h   t h a t  

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

I n c o r p o r a t i o n   of  an  a i r - m o v e r   4  in  t h e   w a s t e   d u c t   3  i s   r e -  

q u i r e d   as  t h e   f i b r e   f l o c k s   a r e   s u c k e d   t h r o u g h   t h e   t r a n s p o r t -  

i n g   d u c t   1  u n d e r   t h e   i n f l u e n c e   of  a  v a c u u m .   I f   t h e   t r a n s -  

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

l o n g e r   p r e v a i l s   any  s u c t i o n   a c t i o n ,   t h e n   t h e   a i r - m o v e r   4 ,  

w h i c h   w o r k s   a c c o r d i n g   to  t he   i n j e c t o r   p r i n c i p l e ,   g e n e r a t e s  

t h e   s u c t i o n   a c t i o n   r e q u i r e d   in  t h e   w a s t e   d u c t   3.  F u r t h e r  

t r a n s p o r t   of  t he   f i b r e   f l o c k s   d o w n s t r e a m   of  t h e   a i r - m o v e r   4 

i n t o   t h e   w a s t e   r e c i p i e n t   5  i s   e f f e c t e d   u n d e r   a b o v e -  

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

d i r e c t i o n   o v e r   t h e   c i r c u m f e r e n c e   of  t h e   a i r - m o v e r   4.  A i r -  

m o v e r s   or  e q u i v a l e n t   s t r u c t u r e   a l s o   a r e   a v a i l a b l e   c o m m e r -  

c i a l l y .   I n s t e a d   of  a  w a s t e   r e c i p i e n t   or  c o n t a i n e r   5  m a d e  

f rom  p e r f o r a t e d   s h e e t   m e t a l   t h e r e   a l s o   c o u l d   be  u s e d   a  w a s t e  

bag  or  s a c k   made  f rom  t e x t i l e   f a b r i c s .   S u f f i c i e n t   bag  f a b r i c  

p o r o s i t y   or  a i r   p e r m e a b i l i t y ,   h o w e v e r ,   i s   r e q u i r e d ,   so  t h a t  

t h e   t r a n s p o r t i n g   a i r   can  e s c a p e   and  t h e   f i b r e   f l o c k s   c o n t a i n -  

i ng   t h e   m e t a l   p a r t i c l e   a r e   s e p a r a t e d   in  t he   b a g .  

A d d i t i o n a l l y ,   a  f i r e   d e t e c t o r   26  a r r a n g e d   u p s t r e a m   of  t h e  

m e t a l   d e t e c t o r   14  can  be  c o n n e c t e d   in  p a r a l l e l   w i t h   t h e   c o n -  

t r o l   p a r t   15  of  t he   m e t a l   d e t e c t o r   14  in  s u c h   a  m a n n e r   t h a t  

i f   smoke  p a r t i c l e s   a r e   d e t e c t e d   by  t h e   f i r e   d e t e c t o r   2 6 ,  

t h e n   t h e   " b u r n i n g   f i b r e   f l o c k   s t r e a m "   a l s o   can  be  s w i t c h e d  



or  b y - p a s s e d   t o   t h e   w a s t e   r e c i p i e n t   or  c o n t a i n e r   5,  in   w h i c h  

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

i n t e r r u p t e d .   In  t h i s   m a n n e r   t h e   e x p e n s i v e   m a c h i n e   c o n n e c t e d  

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

d a m a g e .  



1.  An  a p p a r a t u s   f o r   e l i m i n a t i n g   m e t a l l i c  

c o n t a m i n a t i o n s   f rom  a  f i b r e   t r a n s p o r t i n g   d u c t   in   s p i n n i n g  

p r e p a r a t i o n ,   w h e r e i n   an  a i r   s t r e a m   t r a n s p o r t s   f i b r e   f l o c k s  

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

f e a t u r e s   o f :  

a  f i b r e   t r a n s p o r t i n g   d u c t   ( 1 ) ;  

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

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

a  b r a n c h i n g   p o i n t   (2)  t h e r e o f ;  

d e f l e c t i n g   means   ( 7 , 7 )   f o r   t h e   f i b r e   f l o c k s ;  

means   ( 8 , 9 , 1 0 , 1 1 )   f o r   p i v o t a b l y   m o u n t i n g  

t h e   d e f l e c t i n g   means   a t   t h e   b r a n c h i n g  

p o i n t   (2)  of  t h e   f i b r e   t r a n s p o r t i n g  

d u c t   ( 1 ) ;  

a  d r i v e   m e c h a n i s m   (13)  f o r   a c t i v a t i n g   t h e  

d e f l e c t i n g   means   ( 7 , 7 ) ;  

a  m e t a l   d e t e c t o r   (14)  a r r a n g e d   u p s t r e a m  

of  t h e   b r a n c h i n g   p o i n t   (2)  w i t h   r e s p e c t  

to   t h e   d i r e c t i o n   of  m o v e m e n t   of  t h e  

f i b r e   f l o c k s   t h r o u g h   t h e   f i b r e   t r a n s p o r t -  

i ng   d u c t   (1)  and  s u r r o u n d i n g   a t   l e a s t  

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

d u c t   ( 1 ) ;  

means   (19)  d e f i n i n g   a  power   s o u r c e   f o r  

o p e r a t i n g   t h e   d r i v e   m e c h a n i s m   ( 1 3 ) ;  

c o n t r o l   means   (17)  f o r   o p e r a t i v e l y  

c o m m u n i c a t i n g   t h e   power   s o u r c e   (19)  w i t h  

t h e   d r i v e   m e c h a n i s m   (13)  f o r   s e l e c t i v e l y  

a c t i v a t i n g   s a i d   d e f l e c t i n g   m e a n s ;  



t h e   m e t a l   d e t e c t o r   (14)  b e i n g   o p e r a t i v e l y  

c o n n e c t e d   w i t h   t h e   c o n t r o l   means   (17)  f o r  

a c t i v a t i n g   s a i d   d e f l e c t i n g   means   ( 7 , 7 )   i n  

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

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

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

s u r r o u n d e d   by  s a i d   m e t a l   d e t e c t o r   ( 1 4 ) ,  

in   o r d e r   to   s h i f t   w i t h i n   a  s h o r t   t i m e  

t h e   d e f l e c t i n g   means   ( 7 , 7 )   f rom  an  i d l e  

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

d u c t   (1)  i s   open   and  t h e   w a s t e   d u c t   (3 )  

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

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

d u c t   (1)  i s   c l o s e d   and  t h e   w a s t e   d u c t  

(3)  i s   m a i n t a i n e d   o p e n .  

2.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 ,  

w h e r e i n :  

t h e   d e f l e c t i n g   means   ( 7 , 7 )   c o m p r i s e s   a  

d o u b l e   f l a p   s t r u c t u r e   ( 7 , 7 ) ;  

t h e   c o n t r o l   means   (17)  c o m p r i s e s   a n  

e l e c t r o - p n e u m a t i c   v a l v e   ( 1 7 ) ;  

t h e   p o w e r   s o u r c e   (19)  c o m p r i s e s   a  s o u r c e  

of  c o m p r e s s e d   a i r   (19)  w i t h  w h i c h   t h e r e  

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

v a l v e   ( 1 7 ) ;   a n d  

t h e   d r i v e   m e c h a n i s m   (13)  c o m p r i s e s   a  

p n e u m a t i c   c y l i n d e r   (13)  o p e r a t i v e l y  

c o n n e c t e d   by  means   of  t h e   e l e c t r o -  

p n e u m a t i c   v a l v e   (17)  w i t h   t h e   s o u r c e  

of  c o m p r e s s e d   a i r   ( 1 9 ) .  



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

w h e r e i n :  

t h e   m e t a l   d e t e c t o r   (14)  i n c o r p o r a t e s  

a  c o n t r o l   p a r t   (15)  f o r   a c t i v a t i n g  

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

( 7 , 7 )   by  o p e n i n g   t h e   e l e c t r o - p n e u m a t i c  

v a l v e   ( 1 7 ) ;   a n d  

means   (25)  f o r   s e t t i n g   a  t i m e   l a g   t o  

r e t a i n   t h e   e l e c t r o - p n e u m a t i c   v a l v e  

(17)  in  an  open   p o s i t i o n   f o r   a  p r e -  

d e t e r m i n e d   p e r i o d   of  t i m e .  

4.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2 ,  

w h e r e i n :  

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

(14)  and  t h e   b r a n c h i n g   p o i n t   (2)  o f  

t h e   f i b r e   t r a n s p o r t i n g   d u c t   (1)  i s  

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

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

t h e   f i b r e   f l o c k s   f rom  t h e   r e g i o n   o f  

t h e   m e t a l   d e t e c t o r   (14)  to   t h e   b r a n c h -  

i ng   p o i n t   (2)  of  t h e   f i b r e   t r a n s p o r t i n g  

d u c t   (1)  e x c e e d s   t h e   t i m e   r e q u i r e d   f o r  

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

( 7 , 7 )   f rom  i t s   i d l e   p o s i t i o n   i n t o  

i t s   w o r k i n g   p o s i t i o n .  

5.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   4 ,  

w h e r e i n :  

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

(14)  and  t h e   b r a n c h i n g   p o i n t   (2)  o f  

t h e   f i b r e   t r a n s p o r t i n g   d u c t   (1)  i s   i n  



t h e   o r d e r   of  a b o u t   3  m e t e r s   w h e n  

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

s p e e d   of  a p p r o x i m a t e l y   10  m / s e c .  

6.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 ,  

f u r t h e r   i n c l u d i n g :  

an  a i r   p e r m e a b l e   w a s t e   r e c i p i e n t  

means   (5)  a r r a n g e d   a t   a n  e n d   o f  s a i d  

w a s t e   d u c t .  

7.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   6 ,  

w h e r e i n :  

s a i d   a i r   p e r m e a b l e   w a s t e   r e c i p i e n t  

means   (5)  i s   f o r m e d   of  p e r f o r a t e d  

s h e e t   m e t a l .  

8.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   6., 

w h e r e i n :  

s a i d   a i r   p e r m e a b l e   w a s t e   r e c i p i e n t   m e a n s  

(5)  c o m p r i s e s   a  bag  f o r m e d   of  a  t e x t i l e  

f a b r i c   m a t e r i a l .  

9.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 ,  

f u r t h e r   i n c l u d i n g :  

means   (4)  f o r   c r e a t i n g   a  v a c u u m . a c t i o n  

f o r   s u c k i n g   t h e   f i b r e   f l o c k s   t h r o u g h  

t h e   f i b r e   t r a n s p o r t i n g   d u c t   ( 1 ) .  



10.  The  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 ,  

w h e r e i n :  

t h e   means   (4)  f o r   c r e a t i n g   a  v a c u u m  

a c t i o n   c o m p r i s e s   an  a i r - m o v e r   ( 4 ) ;   a n d  

b r a n c h   d u c t   means   (22)  f o r   o p e r a t i v e l y  

c o n n e c t i n g   t h e   a i r - m o v e r   w i t h ' s a i d  

c o n t r o l   means   ( 1 7 ) .  

11.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 0 ,  

w h e r e i n :  

t h e   c o n t r o l   means   (17)  c o m p r i s e s   a n  

e l e c t r o - p n e u m a t i c   v a l v e   ( 1 7 ) .  

12.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1 ,  

f u r t h e r   i n c l u d i n g :  

f i r e   d e t e c t o r   means   (26)  c o n n e c t e d   i n  

p a r a l l e l   w i t h   t h e   m e t a l   d e t e c t o r   ( 1 4 )  

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

d u c t   (1)  u p s t r e a m   of  t h e   m e t a l   d e t e c t o r   ( 1 4 ) .  
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