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improvements  relating  to  carding  engines. 

*§J)  A  carding  engine  having  frame  structures  (4,  7,  8)  at  each 
side  thereof  between  which  are  mounted  a  main  carding  cylinder 
(6)  and  associated  takerin  (9)  and  doffer  (11).  Each  frame 
structure  is  of  hollow  construction  and  incorporates  therein 
internal  ducting  (13  etc.)  opening  into  the  frame  structure  at 
openings  (20,  29)  adjacent  to  the  region  of  cooperation  between 
the  takerin  and  main  cylinder  and  between  the  main  cylinder  and 
doffer.  Other  openings  are  located  in  other  regions  of  roller 
cooperation.  The  ducting  opens  from  the  upper  surface  of  the 
frame  structure  at  an  opening  (14)  to  which  a  vacuum  extraction 
duct  can  be  connected. 
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A  carding  engine  having  frame  structures  (4,  7,  8)  at  each 
side  thereof  between  which  are  mounted  a  main  carding  cylinder 
(6)  and  associated  takerin  (9)  and  doffer  (11).  Each  frame 
structure  is  of  hollow  construction  and  incorporates  therein 
internal  ducting  (13  etc.)  opening  into  the  frame  structure  at 
openings  (20, 29)  adjacent  to  the  region  of  cooperation  between 
the  takerin  and  main  cylinder  and  between  the  main  cylinder  and 
doffer.  Other  openings  are  located  in  other  regions  of  roller 
cooperation.  The  ducting  opens  from  the  upper  surface  of  the 
frame  structure  at  an  opening  (14)  to  which  a  vacuum  extraction 
duct  can  be  connected. 



T h i s   i n v e n t i o n   r e l a t e s   t o   c a r d i n g   e n g i n e s .  

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

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

q u a n t i t i e s   of   d u s t   and  w a s t e   m a t e r i a l   t h a t   a r e   t h r o w n  

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

of   t h e   a t m o s p h e r e   in   t h e   c a r d   room  by  s u c h   m a t e r i a l   m u s t  

be  a v o i d e d   as  much  as  p o s s i b l e   and  many  a t t e m p t s   h a v e  

b e e n   made  in   t h e   p a s t   to   i m p r o v e   t h e   e f f i c i e n c y   of   w a s t e  

m a t e r i a l   c o l l e c t i o n ,   n o n e   w i t h   c o m p l e t e   s u c c e s s .   T h e  

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

s y s t e m .  

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   in   a  c a r d i n g   e n g i n e  

h a v i n g   f r a m e   s t r u c t u r e s   a t   e a c h   s i d e   of  t h e   c a r d i n g   e n g i n e  

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

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

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

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

a d j a c e n t   to   a t   l e a s t   one  r e g i o n   of   c o o p e r a t i o n   b e t w e e n  

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

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

e x t r a c t i o n   d u c t   can   be  m o u n t e d .  

Use  of  t h e   f r a m e   s t r u c t u r e s   a t   e a c h   s i d e   of   t h e   c a r d  

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

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

t h a t   t h e y   a r e   l o c a t e d   in the optimum positions, usually the  i m m e d i a t e   v i c i n i t y   of   t h e   e n d s  



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

w a s t e   m a t e r i a l   o c c u r s ,   so  t h a t   c o l l e c t i o n   of  t h i s   m a t e r i a l  

i s   v i r t u a l l y   i m m e d i a t e   and  o c c u r s   a t   e a c h  s i d e   of  t h e   c a r d .  

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

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

s p a c e  r e q u i r e m e n t s .   The  d u c t i n g   may  be  d e f i n e d   w h o l l y   o r  

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

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

w i t h i n   t h o s e   s t r u c t u r e s .  

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

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

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

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

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

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

l o o k e d   upon   as  b e i n g   s u b s t a n t i a l l y   c o p l a n a r ,   w i t h  

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

d u c t i n g   and  i n t o   t h e   e x t r a c t i o n   d u c t .   The  e x t r a c t i o n  

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

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

A g a i n ,   t h i s   l e a d s   to   h i g h   e f f i c i e n c y   and  e l e g a n c e   o f  

d e s i g n .   E x t r a c t i o n   can   be  e i t h e r   to   h i g h   l e v e l   or   to   a n  

u n d e r f l o o r   e x t r a c t i o n   s y s t e m .  

A l t h o u g h   a d v a n t a g e   can   be  g a i n e d   by  e x t r a c t i o n   i n t o  

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

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

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

t h r o u g h   an  i n n e r   f a c e   t h e r e o f   a d j a c e n t   t o   t h e   r e g i o n s  

of  c o o p e r a t i o n   b e t w e e n   t h e   ma in   c y l i n d e r   and  a  d o f f e r  

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

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

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

t a k e r i n   r o l l e r   and  b e t w e e n  /   and  a  h i g h   s p e e d  

s t r i p p i n g   r o l l e r .   H o w e v e r ,  e x t r a c t i o n   f rom  e i t h e r   of  t h e  

two  l a t t e r   r e g i o n s   c o u l d   a l t e r n a t i v e l y   be  by  way  of  d u c t s  



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

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

e x t r a c t i o n   d u c t .   O b v i o u s l y   e x t r a c t i o n   c an   a l s o   b e  

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

r e q u i r e d .   When  e x t r a c t i o n   i n t o   t h e   f r a m e   s t r u c t u r e   i s  

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

t h e   o p e n i n g   f r o m   t h e   f r a m e   s t r u c t u r e   may  be  d i v i d e d   by  a  

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

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

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

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

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

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

b a f f l e   c an   r e a d i l y   be  a c h i e v e d .  

The  i n v e n t i o n   can   r e a d i l y   be  a p p l i e d   t o   m a n y  
d i f f e r e n t   a r r a n g e m e n t s   of  f r a m e   s t r u c t u r e ,   and   may,   f o r  

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

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

s i d e   of   t h e   c a r d i n g   e n g i n e .   H o w e v e r ,   i t   i s   a l s o   a p p l i c a b l e  

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

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

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

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

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

d u c t i n g   in   one   f r a m e   s e c t i o n . c o n n e c t i n g   w i t h   t h e   d u c t i n g  

in   an  a d j a c e n t  f r a m e  s e c t i o n .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  b e t t e r   u n d e r s t o o d  

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

t h e r e w i t h   w i l l   now  be  d e s c r i b e d   in   more   d e t a i l ,   by  w a y  
of  e x a m p l e   o n l y ,   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 s   1  and  2  c o m b i n e   to   f o r m   a  s c h e m a t i c   s i d e  

e l e v a t i o n   of  a  c a r d i n g   e n g i n e ;  

F i g u r e   3  i s   a  s c h e m a t i c   p l a n   v i e w   of   t h e   f r a m e  

member   on  one  s i d e   of  t h e   c a r d i n g   e n g i n e ;  

F i g u r e   4  i s   a  c r o s s - s e c t i o n   on  t h e   l i n e   I V - I V   o f  

F i g u r e   3;  a n d  



F i g u r e   5  i s   a  c r o s s - s e c t i o n   on  t h e   l i n e   V - V .  

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

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

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

s i m i l a r   and  of  o p p o s i t e   h a n d .  

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

shown  g e n e r a l l y   as  1,  t h a t   i n c l u d e s   u p r i g h t s ,   one  a t   e a c h  

c o r n e r   o f  t h e   s u b - f r a m e .   E a c h   u p r i g h t   t e r m i n a t e s   in   a n  

u p p e r   p o s t   2  s u p p o r t i n g   a  p i v o t   b e a r i n g   on  w h i c h   i s  

s u p p o r t e d   by  b e a r i n g   p a d s   3  a  f i r s t   f r a m e   s e c t i o n   4.  T h e  

f r a m e   s e c t i o n   4  s u p p o r t s   a  b e a r i n g   a s s e m b l y   s c h e m a t i c a l l y  

i n d i c a t e d   as  5  f o r   a  m a i n   c a r d i n g   c y l i n d e r ,   t h e   g e n e r a l  

l o c a t i o n   of   w h i c h   i s   i n d i c a t e d   a t   6  in   F i g u r e   3.  T h e  

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

two  s i d e s   of   t h e   c a r d i n g   e n g i n e   and  t i e s   t h o s e   f r a m e  

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

s e c t i o n   4  i s   a l l o w e d   a  d e g r e e   of  u n i v e r s a l   s w i v e l l i n g  

m o v e m e n t   r e l a t i v e   to   t h e   s u b - f r a m e ,   so  f r e e i n g   t h e   f r a m e  

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

At  t h e   t a k e r i n   end  of  t h e   f i r s t   f r a m e   s e c t i o n   4  t h e r e  

i s   p r o v i d e d   a  s e c o n d   f r a m e   s e c t i o n   7  s u i t a b l y   m o u n t e d  

on  t h e   f i r s t   f r a m e   s e c t i o n ,   and  a t   t h e   d o f f e r   end  o f  

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

s e c t i o n   8,  a g a i n   s u i t a b l y   m o u n t e d   on  t h e   f i r s t   f r a m e   s e c t i o n .  

The  s e c o n d   f r a m e   s e c t i o n   7  i s   p r o v i d e d   w i t h   b e a r i n g   m e a n s  

f o r   a  t a k e r i n   and  f o r   a  f e e d   r o l l e r ,   t h e   p o s i t i o n s   o f  

t h e s e   e l e m e n t s   b e i n g   i n d i c a t e d   a t   9  and  10  of  F i g u r e   3 .  

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

l o c a t i o n   of  w h i c h   i s   shown  a t   11  in   F i g u r e   3.  T h e  

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

t h e   two  s i d e s   of  t h e   c a r d .   B o l t e d   to   t h e   t h i r d   f r a m e  

s e c t i o n   i s   a  f r a m e   8a  f o r   a  CSM  or   o t h e r   t a k e - o f f   u n i t ,  

w h i c h   i n c l u d e s   a  s t r i p p e r   and  h i g h   s p e e d   s t r i p p i n g   r o l l e r ,  
t h e   l o c a t i o n s   of  w h i c h   a r e   shown  a t   12  and  12a  r e s p e c t i v e l y .  

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

r e c t a n g u l a r   c r o s s - s e c t i o n   and  of  h o l l o w   c o n s t r u c t i o n .  



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

d u c t i n g   13  e x t e n d i n g   l o n g i t u d i n a l l y   of   t h e   f r a m e   s e c t i o n  

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

a t   an  o p e n i n g   14.  The  o p e n i n g   i s   d i v i d e d   by  a  b a f f l e   15 

w h i c h   i s   s u i t a b l y   c u r v e d   to   p r o v i d e   s m o o t h   f l o w   p a s s a g e s  
to   t h e   o p e n i n g   14  b o t h   f r o m   t h e   m a i n   l e n g t h   of   d u c t i n g   13 

and  f r o m   a  f u r t h e r   l e n g t h   of  d u c t i n g   16  e x t e n d i n g   in   t h e  

o p p o s i t e   d i r e c t i o n   to   t h e   d u c t i n g   13.  The  d u c t i n g   16 

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

s e c t i o n   7.  At  t h e   e n t r y   to   t h a t   f r a m e   s e c t i o n   t h e  

d u c t i n g   i s   d i v i d e d   i n t o   t h r e e   s e p a r a t e   d u c t s   17  to   19  e a c h  

c o m m u n i c a t i n g   w i t h   t h e   d u c t i n g   16.  D u c t i n g   17  o p e n s   i n t o  

t h e   f r a m e  s e c t i o n   7  a t   an  o p e n i n g   20  a d j a c e n t   to   t h e  

r e g i o n   o f  c o o p e r a t i o n   b e t w e e n   t h e   t a k e r i n   9  and  t h e   m a i n  

c a r d i n g   c y l i n d e r   6.  D u c t i n g   18  o p e n s   i n t o   t h e   f r a m e  

s e c t i o n   7  a t   an  o p e n i n g   21  a d j a c e n t   to   t h e   r e g i o n   o f  

c o o p e r a t i o n   b e t w e e n   t h e   f e e d   r o l l e r   10  and  t h e   t a k e r i n   9 .  

D u c t i n g   19  e x t e n d s   to   a  r i s e r   s e c t i o n   22  w h i c h   c o m m u n i c a t e s  

w i t h   a  p l e n u m   c h a m b e r   23  to   w h i c h   t h e   u n d e r c a r d   c l e a n i n g  

s y s t e m   of   t h e   c a r d i n g   e n g i n e   i s   c o n n e c t e d .  

D u c t i n g   13  a t   t h e   end  o p p o s i t e   to   t h e   o p e n i n g   14  i s  

d i v i d e d   by  a  h o r i z o n t a l   b a f f l e   24  i n t o   an  u p p e r   p a r t  

w h i c h   o p e n s   t h r o u g h   t h e   u p p e r   s u r f a c e   of  f r a m e   s e c t i o n   4 

t h r o u g h   an  o p e n i n g   25,   and  a  l o w e r   p a r t   26  w h i c h   o p e n s  
f r o m   t h e   end  of  t h e   f i r s t   f r a m e   s e c t i o n   4.  The  t h i r d  

f r a m e   s e c t i o n   8  has   i n t e r n a l  d u c t i n g   27  w h i c h   c o n n e c t s  

w i t h   t h e   p a r t   26  and  a l s o   h a s   d u c t i n g   28  w h i c h   o v e r l i e s  

and  c o m m u n i c a t e s   w i t h   t h e   o p e n i n g   25  in   t h e   f r a m e   s e c t i o n  

4.  D u c t i n g   28  o p e n s   a t   29  i n t o   t h e   r e g i o n   of  c o o p e r a t i o n  

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

d u c t i n g   27  c o m m u n i c a t e s   w i t h   d u c t i n g   30  in   t h e   t a k e - o f f  

u n i t   and  o p e n s   a t   30a  i n t o   t h e   r e g i o n   of  c o o p e r a t i o n  

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

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

t h e   end  of   t h e   c y l i n d e r   i s   c o v e r e d   by  a  s i d e   g u a r d   31  w h i c h  

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

s e c t i o n s   4.  A d j a c e n t   to   t h e   s i d e   g u a r d   a t   e a c h   s i d e   of  t h e  



c a r d i n g   e n g i n e   i s   a  ma in   o u t l e t   d u c t   32  s e c u r e d   b y  

a n c h o r i n g   means   32a  to   t h e   b e n d   of  t h e   c a r d i n g   e n g i n e .  

The  l o w e r   end  of  t h e   d u c t   32  i s   d e s i g n e d   to   be  r e c e i v e d  

on  t h e   u p p e r   s u r f a c e   of  t h e   f r a m e   s e c t i o n   4  a t   a  

l o c a t i o n   o v e r l y i n g   t h e   o p e n i n g   14,  w i t h   t h e   b a f f l e   15 

e x t e n d i n g   u p w a r d l y   i n t o   t h e   d u c t   32.   I t   w i l l   be  s e e n   f r o m  

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

14  l i e s   a l o n g   t h e   l o n g i t u d i n a l   a x i s   of  t h e   d u c t i n g   w i t h i n  

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

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

p l a n e   of  t h e   m a i n   o u t l e t   d u c t   32.  T h u s ,   f o r   t h e   m a j o r i t y  

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

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

e f f i c i e n t   a i r   f l o w .   At  one  s i d e   of   t h e   c a r d i n g   e n g i n e   a  

d u c t   33  l e a d s   f r o m   t h e   f l a t   s t r i p s   r e m o v a l   p l e n u m   34 ,   and  i s  

s e c u r e d   by  a n c h o r i n g   means   35  t o   t h e   b e n d   of   t h e   c a r d i n g  

e n g i n e .  T h e   d u c t s   32  and  35  t e r m i n a t e   in   a  m o u n t i n g   p l a t e  

36  h a v i n g  a n   u p s t a n d i n g   o p e n - t o p   box  s e c t i o n   36  o n t o   w h i c h  

an  e x h a u s t   d u c t   c o n n e c t e d   to   a  s o u r c e   of  v a c u u m   may  b e  

c o n n e c t e d .   The  i n n e r   s i d e   of   t h e   m a i n   o u t l e t   d u c t   32  m a y  
h a v e   o p e n i n g s   f o r   e x t r a c t i o n   i n t o   t h a t   d u c t   f r o m   t h e   i n t e r n a l  

a r e a   of   t h e   f l a t s   a s s e m b l y   w h i c h   i s   a l s o   c o v e r e d   by  a  h o o d  

( n o t   shown)   e x t e n d i n g   a c r o s s   t h e   w i d t h   of  t h e   c a r d .  

A i r   f l o w   in   t h e   d u c t s   o c c u r s   as  t h e   r e s u l t   of  t h e  

v a c u u m   a p p l i e d   t o   t h e   e x h a u s t   d u c t ,   w h i c h   h a s   t h e   e f f e c t  

of  a p p l y i n g   s u c t i o n   a t   a l l   t h e   o p e n i n g s   20,   21 ,   29  and   30  

and  to   t h e   p l e n u m   c h a m b e r s   23  and  24.   The  o p e n i n g s   20 ,   2 1 ,  

29  and  30  e a c h   l i e   d i r e c t l y   a d j a c e n t   to   an  a r e a   o f  

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

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

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

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

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

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

t h e   e x t r a c t i o n   d u c t   32  to   a  s u i t a b l e   e x t r a c t i o n   s y s t e m .  

At  t h e   same  t i m e ,   d u s t   and  w a s t e   i s   t a k e n   f rom  t h e   f l a t s  

s t r i p s   r e g i o n   by  way  of  t h e   d u c t   35,   f r o m   w i t h i n   t h e  



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

c l e a n i n g   s y s t e m   v i a   t h e   p l e n u m   23  and  d u c t i n g   1 9 .  

I t   w i l l   be  u n d e r s t o o d   t h a t   s e a l i n g   may  be  a p p l i e d  

b e t w e e n   t h e   c o n f r o n t i n g   d u c t i n g s   on  f r a m e   s e c t i o n s   4 

and  7,  b e t w e e n   t h e   c o n f r o n t i n g   d u c t i n g s   on  f r a m e   s e c t i o n s  

4  and  8,  and  b e t w e e n   t h e   e x t r a c t i o n   d u c t s   32  and  t h e   u p p e r  
s u r f a c e   of  t h e   f r a m e   s e c t i o n   4.  H o w e v e r   t h e r e   i s   no  n e e d  

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

as  t h e   p r e s s u r e   w i t h i n   t h e   hood   and  w i t h i n   t h e   d u c t i n g s  

i s   b e l o w   a m b i e n t   p r e s s u r e .   Any  l a c k   of  s e a l i n g   e f f i c i e n c y  

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

s u c k e d   i n t o   t h e   c l e a n i n g   s y s t e m   and  w i l l   n o t   r e s u l t   i n  

w a s t e   b e i n g   d i s s i p a t e d   i n t o   t h e   a t m o s p h e r e .  

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

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

may  be  a p p l i e d ,   and  i t   w i l l   be  a p p r e c i a t e d   t h a t   t h e  

c o n c e p t   of  i n t e r n a l   e x t r a c t i o n   d u c t i n g   c an   be  e m b o d i e d   i n  

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

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

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

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

e x h a u s t   d u c t .   I t   w i l l   a l s o   be  u n d e r s t o o d   t h a t   t h e   p r i n c i p l e  

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

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

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

e n g i n e .  



1.  A  c a r d i n g   e n g i n e   h a v i n g   f r a m e   s t r u c t u r e s   a t   e a c h  

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

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

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

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

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

ma in   c y l i n d e r   and  an  a s s o c i a t e d   r o l l e r ,   and  o p e n i n g   f r o m  

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

e x t r a c t i o n   d u c t   can   be  m o u n t e d .  

2.  A  c a r d i n g   e n g i n e   a c c o r d i n g   to   c l a i m   1  i n   w h i c h  

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

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

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

t h e   d u c t i n g   w i t h i n   t h e   f r a m e   s t r u c t u r e .  

3.  A  c a r d i n g   e n g i n e   a c c o r d i n g   to   c l a i m   1  or   c l a i m  

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

t h r o u g h   an  i n n e r   f a c e   t h e r e o f   a d j a c e n t   to   t h e   r e g i o n s   o f  

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

and  b e t w e e n   t h e  m a i n   c y l i n d e r   and  a  t a k e r i n   r o l l e r .  

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

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

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

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

5.  -A  c a r d i n g   e n g i n e   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   in   w h i c h   t h e   o p e n i n g   f r o m   e a c h   f r a m e  

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

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

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

t h e   b a f f l e .  

6.  A  c a r d i n g   e n g i n e   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   in   w h i c h   t h e   f r a m e   s t r u c t u r e   c o m p r i s e s  

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

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

one  of  t h e   ma in   c a r d i n g   c y l i n d e r  a n d   a s s o c i a t e d   r o l l e r s ,  



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

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

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

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

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

w i t h   d u c t i n g   in   an  a d j a c e n t   f r a m e   s e c t i o n   in   t h e   r e g i o n  

of   c o n n e c t i o n   b e t w e e n   t h e   d u c t i n g s .  
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