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(54)  Waste  and  dust  handling  system. 

©  The  waste  and  dust  handling  system  described  is  particu- 
larly  applicable  to  the  handling  of  paper  waste  and  associated 
dust  created  by  machines  in  the  printing,  book-binding  and  al- 
lied  trades. 

The  ducting  circuit  connects  a  waste  bunker  (34)  to  a  fac- 
tory  location  where  waste  and  dust  is  generated.  A  fan  (16) 
creates  an  air  flow  in  the  ducting  circuit  to  carry  waste  and  dust 
therealong.  The  fan  (16)  separates  the  air  flow  into  major  and 
minor  portions  and  by  centrifugal  force  transfers  most  of  the 
waste  and  dust  to  the  minor  portion.  The  air  in  the  major  por- 
tion  is  directed  back  to  the  factory  space  via  a  filter  (20)  to  re- 
move  any  dust  contained  in  the  major  portion,  and  into  the  mi- 
nor  portion  which  carries  the  waste  and  dust  to  the  waste  con- 
tainer  (34)  where  the  waste  and  dust  is  deposited  after  which 
the  minor  portion  of  air  flow  is  returned  to  the  factory  space. 
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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  w a s t e  

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

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

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

b o o k - b i n d i n g   and  a l l i e d   t r a d e s .  

Dus t   h a n d l i n g   s y s t e m s   a r e   known  w h i c h  

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

t h r o u g h   a  f i l t e r   and  t h e n   r e t u r n   t h e   a i r   to  t h e  

f a c t o r y .  

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

become  q u i c k l y   c l o g g e d   up  and  so  t h e   f i l t e r s  

f r e q u e n t l y   need   r e p l a c i n g   and  c l e a n i n g .   T h i s   e n t a i l s  

d e a c t i v a t i n g   t he   w h o l e   s y s t e m .  

Where  w a s t e   m a t e r i a l s   s u c h   as  p a p e r   s c r a p s  
become  d rawn   i n t o   t he   f i l t r a t i o n   s y s t e m ,   t h e   f i l t e r s  

become  s p e e d i l y   b l o c k e d   and  so  can  no  l o n g e r   f u n c t i o n  

e f f i c i e n t l y .  

I t   is   an  o b j e c t   of  t h e   i n v e n t i o n   to   p r o v i d e  

an  i m p r o v e d   w a s t e   and  d u s t   h a n d l i n g   s y s t e m .  

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

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

c i r c u i t   c o n n e c t i n g   a  w a s t e   c o n t a i n e r   to   a  f a c t o r y  

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

c r e a t i n g   an  a i r   f l o w   in  t h e   d u c t i n g   c i r c u i t   to   c a r r y  
w a s t e   and  d u s t   t h e r e a l o n g ,   t he   f a n   b e i n g   a r r a n g e d   t o  

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

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

r emove   any  d u s t   c o n t a i n e d   in  t h e   m a j o r   p o r t i o n ,   a n d  

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

to  t he   w a s t e   c o n t a i n e r   w h e r e   t h e   w a s t e   and  d u s t   i s  

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

is   r e t u r n e d   to   t he   f a c t o r y   s p a c e .  

P r e f e r a b l y   t he   f an   is  of  t he   c e n t r i f u g a l  

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



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

f low  to  a  r a d i a l l y   o u t e r   o u t l e t .  

C o n v e n i e n t l y   t he   w a s t e   and  d u s t   i s  

s e p a r a t e d   f rom  t he   m i n o r   a i r   f l o w   by  a  f i l t e r   of  t h e  

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

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

t r a p p e d   in  a  f i l t e r   l o c a t e d   a b o v e   t he   c y c l o n e  

f i l t e r .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  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   t o  

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  is   a  p e r s p e c t i v e   d i a g r a m m a t i c   v i e w  

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

h a n d l i n g   s y s t e m   a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  s i d e   v iew  p a r t l y   in  s e c t i o n  

of  a  s e p a r a t i n g   f an   of  t h e   s y s t e m   of  F i g u r e   1;  a n d  

F i g u r e   3  i s   a  p e r s p e c t i v e   v i ew  w i t h   t h e  

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

F i g u r e   1 .  

R e f e r r i n g   to   t h e   d r a w i n g s ,   t h e   f a c t o r y  

l a y o u t   10  is   shown  w i t h   p a p e r   h a n d l i n g   m a c h i n e s   12  

s u c h   as  p r i n t i n g   or  b o o k - b i n d i n g   m a c h i n e s .   S o l i d  

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

p n e u m a t i c a l l y   c o n v e y e d   v i a   d u s t i n g   c i r c u i t   14  to   a  

c e n t r i f u g a l   fan   16  t h a t   s e p a r a t e s   t h e  a i r   f l o w   i n t o   a  

m a j o r   p o r t i o n   w h i c h   i s   d i r e c t e d   back   to   t h e   f a c t o r y  

s p a c e   v i a   o u t l e t   18  and  a  f i l t e r   20  ( t o   r emove   a n y  
d u s t   c o n t a i n e d   in  t h a t   m a j o r   p o r t i o n ) ,   and  i n t o   a  

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

a l o n g   d u c t i n g   22  to   a  w a s t e   c o n t a i n e r   24,  w h e r e   t h e  

w a s t e   and  d u s t   is   d e p o s i t e d   by  means   of  a  f i l t e r   26  

of  t h e   c y c l o n e   t y p e .   A f t e r  r e m o v a l   of  t h e   w a s t e   a n d  

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

a l o n g   d u c t i n g   28  back   to  t h e  f a c t o r y   s p a c e ;   t h u s   a l l  

t he   a i r   e x t r a c t e d   by  t h e   f a n   16  is   r e t u r n e d   to   t h e  



f a c t o r y   s p a c e .  
The  f a n   16  ( s e e   F i g .   2)  has   an  i m p e l l o r  

( n o t   shown)   f i t t e d   w i t h   a  c o n i c a l   b o s s   to   p r e v e n t   t h e  

p a p e r   w a s t e   f rom  ' b a l l i n g - u p ' .   The  f a n   has   a  s i n g l e  

i n l e t   16a  and  an  i n t e r n a l   s c r o l l   16b  w h i c h   c r e a t e s  

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

d i r e c t s   t he   m a j o r   a i r   f l o w   to  a  r a d i a l l y   i n n e r   l a r g e  

o u t l e t   16c  and  t h e   m i n o r   a i r   f l o w   to  a  r a d i a l l y   o u t e r  

s m a l l   o u t l e t   16d.   The  m a j o r   p o r t i o n   may  be  in   t h e  

r a n g e  > 5 0 %   to  70%  of  t h e   t o t a l   a i r   f l o w ,   a n d  

p r e f e r a b l y   60%.  A s s o c i a t e d   w i t h   t h e   f a n   i s   t h e  

f i l t e r   20  c o n s i s t i n g   of  a  p l u r a l i t y   of  t e x t i l e   f i l t e r  

s l e e v e s   20a  t h r o u g h   w h i c h   t he   m a j o r   a i r   p a s s e s   a n d  

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

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

s l e e v e s   a r e   r e s i l i e n t l y   s u s p e n d e d   f rom  a  b a r  

c o n n e c t e d   to  p n e u m a t i c   a c t u a t o r s   30.  At  c o n v e n i e n t  

t i m e s   ( s u c h   as  e v e r y   8  h o u r s   or  when  t h e   f a c t o r y   i s  

no t   in  o p e r a t i o n )   t he   s l e e v e s   can  be  s h a k e n   b y  

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

s h a k i n g   d u s t   f rom  t he   i n t e r n a l   s u r f a c e s   of  t h e  

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

of  t he   f i l t e r   f rom  w h e r e   i t   is   c o n v e y e d   by  t h e   m i n o r  

a i r   p o r t i o n   i n t o   d u c t i n g   22.  D u c t i n g   22  c a r r i e s  

s o l i d   p a p e r   w a s t e   and  d u s t   i n t o   t h e   i n l e t   26a  o f  

c y c l o n e   f i l t e r   26  l o c a t e d   o u t s i d e   t he   f a c t o r y   s p a c e .  
I n l e t   26a  d i r e c t s   t he   m i n o r   a i r   p o r t i o n   t a n g e n t i a l l y  

i n t o   t h e   i n t e r i o r   of  t h e   c y c l o n e   f i l t e r   w h i c h  

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

i n v e r t e d   cone  26b  c o v e r i n g   t he   u p p e r   end  and  h a v i n g  

an  open  l o w e r   end  26c  t h r o u g h   w h i c h   t he   s o l i d   p a p e r  
w a s t e   d r o p   f r e e l y   u n d e r   g r a v i t y .   Air   and  d u s t  

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

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

f i l t e r   s l e e v e s   26d  ( s i m i l a r   to  s l e e v e s   20a)   w h i c h  



s e p a r a t e   the   d u s t   f rom  t h e   a i r   f l o w   b e f o r e   i t   i s  

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

in  t he   c y c l o n e   f i l t e r   is  e n s u r e d   by  a  b a l a n c e   f a n   3 2 .  

s i t u a t e d   at   t h e   t op   of  t h e   f i l t e r   and  o p e r a b l e   t o  

m a i n t a i n   a  s l i g h t   n e g a t i v e   p r e s s u r e   in  t he   f i l t e r .  

S o l i d   p a p e r   w a s t e   and  d u s t   d r o p p i n g   u n d e r   g r a v i t y  

from  t he   f i l t e r   26  is   d i r e c t e d   to   a  w a s t e   s t o r a g e  

b u n k e r   34  s i t u a t e d   d i r e c t l y   b e n e a t h   t h e   f i l t e r   2 6 .  

When  t he   l e v e l   of  w a s t e   in  t he   b u n k e r   r e a c h e s   a  

p r e s e t   l e v e l   s e n s e d   by  a  l e v e l   s e n s o r   ( n o t   s h o w n ) ,   a  

c o m p a c t o r / b a l e r   38  is   a c t i v a t e d   to   c o m p r e s s   a n d  

c o m p a c t   t h e   w a s t e   i n t o   t h e   w a s t e   c o n t a i n e r   24.  When 

t he   c o n t a i n e r   n e a r s   or  r e a c h e s   c a p a c i t y ,   a  s e n s o r   o n  

t h e   b a l e r   w i l l   a c t i v a t e   an  a l a r m   a n d / o r   a c t i v a t e   a n  

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

a  s e c o n d   or  b a c k - u p   c o n t a i n e r .  



1.  A  w a s t e   and  d u s t   h a n d l i n g   s y s t e m   f o r  

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

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

a  d u c t i n g   c i r c u i t   f o r   e x t r a c t i n g   a i r   f r o m  

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

l o c a t i o n ,   a  f i l t e r   in  t he   d u c t i n g   c i r c u i t  

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

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

c h a r a c t e r i s e d   by  a  w a s t e   c o n t a i n e r   and  in  t h a t   t h e  

fan   is   a r r a n g e d   to  s e p a r a t e   t h e   a i r   f l o w   i n t o   a  m a j o r  

p o r t i o n   w h i c h   is   d i r e c t e d   back   to  t h e   f a c t o r y   s p a c e  
v i a   t he   f i l t e r   f o r   r e m o v i n g   any  d u s t   c o n t a i n e d   in  t h e  

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

the   w a s t e   and  d u s t   to  t h e   w a s t e   c o n t a i n e r   w h e r e   t h e  

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

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

s p a c e .  
2.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   f a n   is   of  t h e   c e n t r i f u g a l  

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

m a j o r   a i r   f l o w   to  a  r a d i a l l y   i n n e r   o u t l e t   and  t h e  

m i n o r   a i r   f l o w   to  a  r a d i a l l y   o u t e r   o u t l e t .  

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

c h a r a c t e r i s e d   in  t h a t   t h e   w a s t e   and  d u s t   i s   s e p a r a t e d  

f rom  t h e   m i n o r   a i r   f l o w   by  a  f i l t e r   of  t h e   c y c l o n e  

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

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

f i l t e r   l o c a t e d   a b o v e   t he   c y c l o n e   f i l t e r .  

4.  A  m e t h o d   of  h a n d l i n g   w a s t e   and  d u s t  

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

e x t r a c t i n g   a i r   c o n t a i n i n g   w a s t e   and  d u s t  

f rom  an  a r e a   to  be  c l e a n e d ,  

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

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



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

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

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

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

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

t h e   f i r s t   c h a n n e l ,   r e c e i v i n g   t h e   a i r   f l o w   f rom  t h e  

r a d i a l l y   i n n e r   p a r t   of  t h e   p a t h   and  r e t u r n i n g   i t   t o  

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

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

t h e n   f i l t e r i n g   ou t   t he   d u s t   b e f o r e   r e t u r n i n g   t h e   a i r  

f l o w   to  t h e   s a i d   a r e a .  

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

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

the   f i l t e r s   in  t he   f i r s t   c h a n n e l   and  p a s s i n g   t h e   d u s t  

r e m o v e d   i n t o   t he   s e c o n d   c h a n n e l .  

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

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

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

7.  A  w a s t e   and  d u s t   h a n d l i n g   s y s t e m  

c o m p r i s i n g   means   f o r   e x t r a c t i n g   and  f i l t e r i n g   a i r  

c o n t a i n i n g   d u s t   and  w a s t e   f rom  an  a r e a   to  be  c l e a n e d ,  

c h a r a c t e r i s e d   by  c e n t r i f u g a l   means   f o r   a p p l y i n g  
c e n t r i f u g a l   f o r c e   to   t h e   e x t r a c t e d   a i r   to   t r a n s f e r  

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

t h e   a i r   f l o w ,   means   f o r   s e p a r a t i n g   t h e   a i r   f l o w   i n t o  

f i r s t   and  s e c o n d   s e p a r a t e   s t r e a m s ;   t he   f i r s t   s t r e a m  

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

m a j o r i t y   of  d u s t   and  w a s t e   is   l o c a t e d ,   means   f o r  

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

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

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

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

s e c o n d   s t r e a m   a f t e r   r e m o v a l   of  t h e   w a s t e   t h e r e f r o m  

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

8.  A  s y s t e m   a c c o r d i n g   to  c l a i m   7 ,  



c h a r a c t e r i s e d   in  t h a t   t h e   e x t r a c t i o n   means   c o m p r i s e s  

a  c y c l o n e .  

9.  A  s y s t e m   a c c o r d i n g   to  c l a i m   7  or  to   c l a i m   8  

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

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

10.  A  s y s t e m   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   7  

to  9,  i n c l u d i n g   a  c o n t a i n e r   f o r   r e c e i v i n g   t h e   w a s t e  

c o l l e c t e d   by  t he   e x t r a c t i o n   m e a n s .  
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