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@  Separator. 

©7  A  separating  apparatus  comprises  an  inclined,  per- 
forated  table  (12, 13)  on  to  which  a  mixture  to  be  separated 
is  deposited.  Means,  for  example  an  electric  motor,  are 
provided  for  imparting  to the  table  an  elliptical  motion  having 
a  component  in  the  vertical  plane.  Means  are  also  provided 
for  selectively  altering  the  angle  of  inclination  of  the  table 
according  to  the  nature  of  the  mixture  to  be  separated.  The 
latter  is  preferably  operable  while  the  table  is  in  use  so  that 
fine  adjustments  can  be  carried  out  by  the  operator  in  accor- 
dance  with  the  nature  of  the  mixture  being  separated  at  any 
given  time. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r   s e p a r a t i n g  

m i x t u r e s ,   in  p a r t i c u l a r   g a r b a g e   m i x t u r e s ,   h a v i n g  

c o m p o n e n t s   of  h i g h   and  low  d e n s i t y .  

In  t he   t r e a t m e n t   of  w a s t e   p r o d u c t s ,   f o r   e x a m p l e ,  

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

g a r b a g e ,   i t   is   d e s i r a b l e   to  be  a b l e   to  s e p a r a t e   c e r t a i n  

c o m p o n e n t s .   For  e x a m p l e   f e r r o u s   m e t a l s   may  be  s e p a r a t e d  

by  e l e c t r o - m a g n e t i c   m e a n s .   Such  s e p a r a t i o n   may  s e r v e   t w o  

p u r p o s e s ,   f i r s t l y   t he   s e p a r a t e d   m a t e r i a l   m i g h t   have   s o m e  

v a l u e   in  i t s   own  r i g h t ,   and  s e c o n d l y   i t   may  be  n e c e s s a r y  

to  r e m o v e   c e r t a i n   m a t e r i a l   so  as  to  p r e v e n t   or  m i n i m i s e  

damage   to  s u b s e q u e n t   p r o c e s s i n g   a p p a r a t u s .  

A  l a r g e   p r o p o r t i o n   of  g a r b a g e   c o n s i s t s   of  p a p e r ,   p l a s t i c s ,  

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

s e p a r a t e d   and ,   c o m p a c t e d   or  p e l l e t i s e d ,   i t   f o r m s   a  u s e f u l  

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

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

e x p e n s i v e   and  is   s e n s i t i v e   to  t he   p r e s e n c e   of  h a r d   b o d i e s  

s u c h   as  m e t a l ,   p i e c e s   of  g l a s s   and  t he   l i k e .  
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a  s e p a r a t i n g   a p p a r a t u s   w h i c h   c o m p r i s e s   an  i n c l i n e d  

p e r f o r a t e d   t a b l e   on  to  w h i c h   t he   m i x t u r e   to  be  s e p a r a t e d  

may  be  d e p o s i t e d ,   and  means   f o r   i m p a r t i n g   to  t h e   t a b l e   a  

m o t i o n   h a v i n g   a  c o m p o n e n t   in  t he   v e r t i c a l   p l a n e .  

The  i n v e n t i o n   s e e k s   to  p r o v i d e   an  i m p r o v e d   fo rm  o f  

a p p a r a t u s   of  t h e   a b o v e   t y p e .  

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 e r e   is   p r o v i d e d   a  

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

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

may  be  d e p o s i t e d ,   means   f o r   i m p a r t i n g   to  t he   t a b l e   a n  

e l l i p t c a l   m o t i o n   h a v i n g   a  c o m p o n e n t   in  t h e   v e r t i c a l   p l a n e ,  

and  means   f o r   s e l e c t i v e l y   a l t e r i n g   t he   a n g l e   o f  

i n c l i n a t i o n   of  t h e   t a b l e   a c c o r d i n g   to  t h e   n a t u r e   of  t h e  

m i x t u r e   to  be  s e p a r a t e d .  

I t   has   b e e n   f o u n d   t h a t   t h e   d e g r e e   of  s e p a r a t i o n   of  a  g i v e n  

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

of  t h e   p e r f o r a t e d   t a b l e   to  t he   h o r i z o n t a l   and  t he   o p t i m u m  

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

s e p a r a t e d .   In  a  p r e f e r r e d   fo rm  of  t he   p r e s e n t   i n v e n t i o n  

t h e   u p p e r   end  of  t he   i n c l i n e d   t a b l e   i s   s u p p o r t e d   by  r o c k i n g  

arms  p i v o t a l l y   a t t a c h e d   to  a  f i x e d   s u p p o r t ,   and  t h e   l e n g t h  

of  t h e   arms  i s   a d j u s t a b l e ,   p r e f e r a b l y   by  means   o f  

h y d r a u l i c   a c t u a t o r s   or  e l e c t r o h y d r a u l i c   a r m s .   S u c h  

a d j u s t m e n t s   may  be  c a r r i e d   o u t   w h i l e   t h e   a p p a r t u s   is   i n  



use  and  t h u s   t he   o p e r a t o r   can  c o n t i n u o u s l y   m o n i t o r   t h e  

s e p a r a t i o n   and  a d j u s t   t he   i n c l i n a t i o n   of  t he   t a b l e   to  s u i t  

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

At  i t s   l o w e r   end  t h e   t a b l e   is   p r e f e r a b l y   m o u n t e d   on  a  

s u p p o r t   in  t u r n   m o u n t e d   on  a  s h a f t   d r i v e n   by  an  e c c e n t r i c  

d r i v e   f rom  a  m o t o r ,   f o r   e x a m p l e   a  s u i t a b l e   e l e c t r i c   m o t o r .  

T h i s   i m p a r t s   to  t he   t a b l e   an  e l l i p t i c a l   m o t i o n   in  t h e  

v e r t i c a l   p l a n e ,   and  the   m a j o r   a x i s   of  t he   e l l i p s e  

p r o g r e s s i v e l y   t i l t s   a t   p o i n t s   up  the   t a b l e   u n t i l ,   n e a r   t h e  

top   t h e r e o f ,   t he   m a j o r   a x i s   of  t he   e l l i p s e   is   p a r a l l e l  

w i t h   the   t a b l e   and  the   m i n o r   a x i s   is  s m a l l   in  r e l a t i o n   t o  

the   m a j o r   a x i s .   By  t h i s   means   the   d r i v e   m e c h a n i s m   i s  

s i m p l i f i e d   and  t he   c o s t   of  t he   a p p a r a t u s   may  be  k e p t   d o w n .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   by  way  o f  

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

w h i c h :  

F i g u r e   1  is  a  s i d e   e l e v a t i o n a l   v i ew   of  an  a p p a r a t u s  

c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n ;   a n d  

F i g u r e   2  is  an  end  e l e v a t i o n a l   v i ew   c o r r e s p o n d i n g   t o  

f i g u r e   1 .  

R e f e r r i n g   to  t he   d r a w i n g s ,   t he   a p p a r a t u s   d e p i c t e d   i s  

g e n e r a l l y   d e s c r i b e d   in  our  a b o v e   a p p l i c a t i o n   2 1 0 9 7 0 7   a n d  

c o m p r i s e s   p e r f o r a t e d   t a b l e s   12,  13  m o u n t e d   one  a b o v e   t h e  



o t h e r   and  i n c l i n e d   a t   a p p r o x i m a t e l y   18  to  t h e  

h o r i z o n t a l .   The  t a b l e s   12,  13  a r e   s u p p o r t e d   a t   t h e i r  

l o w e r   end  on  b r a c k e t   14  in  t u r n   m o u n t e d   on  a  s h a f t   16  

e c c e n t r i c a l l y   d r i v e n   by  a  d r i v e   18  c o n n e c t e d   by  a  c h a i n   o r  

b e l t   20  to  an  e l e c t r i c   m o t o r   22.  The  e c c e n t r i c   18 

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

t h e   w e i g h t   of  t he   t a b l e s   a c t i n g   t h r o u g h   t h h e   s h a f t   16.  A 

s i m i l a r ,   n o n - d r i v e n ,   e c c e n t r i c   18  and  c o u n t e r - b a l a n c e  

w e i g h t   24  i s   p o s i t i o n e d   a t   t he   o p p o s i t e   end  of  t he   s h a f t  

16.  The  f o rm  of  m o t i o n   of  t he   t a b l e   i s   i l l u s t r a t e d   b y  

the   t h r e e   e l l i p s e s   i m m e d i a t e l y   a b o v e   t a b l e   13  in  f i g u r e   1 .  

At  t h e i r   u p p e r   end  t a b l e s   12,   13  a r e   s u p p o r t e d   on  a  p a i r  

of  s w i n g i n g   a rms   26  p i v o t a l l y   a t t a c h e d   to  a  t a b l e   s u p p o r t  

f r a m e   28  a t   30.   At  t h e i r   u p p e r   e n d s   t he   a rms  26  a r e  

m o u n t e d   on  a  s h a f t   32  p i v o t e d   to  t he   m a c h i n e   f r a m e   a t   3 4 .  

The  u p p e r   e n d s   of  t h e   arms  26  a r e   n o t   d i r e c t l y   a t t a c h e d   t o  

t h e   r o t a t a b l e   s h a f t   32  b u t   i n s t e a d   a r e   c o n t a i n e d   i n  

m e c h a n i c a l   or  h y d r a u l i c   a c t u a t o r s   36  c a p a b l e   of  a d j u s t i n g  

t he   l e n g t h   t h e r e o f .   The  a c t u a t o r s   may  be  t h o s e   known  a s  

' j a c k t u a t o r s '   and  may  be  d r i v e n   by  a  s u i t a b l e   d r i v e   38 

f rom  a  c e n t r a l   g e a r e d   m o t o r   40,   or  may  h a v e   d i r e c t  

h y d r a u l i c   d r i v e   to  e a c h   a c t u a t o r   36.  In  e i t h e r   e v e n t  

c a r e   i s   t a k e n   to  s e e   t h a t   a d j u s t m e n t   of  e a c h   a c t u a t o r   36  

i s   e q u i v a l e n t   to  t h e   o t h e r   so  t h a t   e a c h   s i d e   of  t he   t a b l e  

is   a t   e x a c t l y   t he   same  h e i g h t .  



In  u s e ,   m a t e r i a l   to  be  s e p a r a t e d   is  p l a c e d   on  t h e   u p p e r  

t a b l e   13  a p p r o x i m a t e l y   o n e - t h i r d   of  t he   way  up  a s  

i n d i c a t e d   b y  a r r o w   A  in  f i g u r e   1.  The  m o t o r   is   s w i t c h e d  

on  and  t he   t a b l e s   s e t   in  m o t i o n   c a u s i n g   h e a v y   m a t e r i a l   t o  

f a l l   down  and  the   l i g h t e r   m a t e r i a l   to  move  u p w a r d l y .   T h e  

p e r f o r a t i o n s   in  t a b l e   13  may  be  c o a r s e r   t h a n   t h o s e   i n  

t a b l e   12  so  t h a t   a  s e c o n d   s i m i l a r   s e p a r a t i o n   t a k e s   p l a c e  

in  the   l o w e r   t a b l e   12  of  the   f i n e r   c o m p o n e n t s   w h i c h   h a v e  

f a l l e n   t h r o u g h   the   mesh  of  t he   u p p e r   t a b l e   13.  A  c h u t e  

42  is   p l a c e d   b e n e a t h   the   l o w e r   t a b l e   12  to  c a t c h   f i n e  

p a r t i c l e s   p a s s i n g   t h r o u g h   the   s m a l l e r   mesh  of  t h a t   t a b l e .  

A p p r o p r i a t e   d u c t i n g   may  be  p l a c e d   a t   t he   u p p e r   and  l o w e r  

e n d s   of  t he   t a b l e s   12,  13  and  t h e   c h u t e   42  in  o r d e r   t o  

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

0 
The  n o m i n a l   i n c l i n a t i o n   of  t he   t a b l e s   12,  13  is   18  b u t ,  

by  r e m o t e   a c t u a t i o n   by  t he   t a b l e   o p e r a t o r   of  t he   a c t u a t o r s  

36  t h i s   can  be  v a r i e d   w i t h i n   l i m i t s   o f ,   in  t he   p r e s e n t  
0  0 

c a s e ,   b e t w e e n   1 3 . 1 / 4   to  2 2 . 1 / 4   g i v i n g   t he   o p e r a t o r   a  

wide   d e g r e e   of  c o n t r o l   of  t he   t a b l e   i n c l i n a t i o n .   T h e  

i n c l i n a t i o n   can  be  a d j u s t e d   w h i l e   t he   a p p a r a t u s   is  i n  

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

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

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

n a t u r e   of  t he   m i x t u r e   c h a n g e ,   the   o p e r a t o r   can  m a k e  

a p p r o p r i a t e   a d j u s t m e n t s   to  t he   t a b l e   i n c l i n a t i o n   to  s u i t  

t he   new  c o n d i t i o n s .  



The  m o t o r   22  p r e f e r a b l e   i n c o r p o r a t e s   a  t o r q u e   and  s p e e d  

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

of  t h e   t a b l e s .   T h i s ,   in  c o n j u n c t i o n   w i t h   t he   a d j u s t m e n t  

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

o v e r   t h e   s e p a r a t i n g   a c t i o n .   The  a c t u a l   c o n t r o l s   may  b e  

c l o s e   to  t h e   m a c h i n e   or  may  be  r e m o t e   t h e r e f r o m ,   f o r  

e x a m p l e   in  a  c e n t r a l i s e d   c o n t r o l   r o o m .  

The  c o n s t r u c t i o n   of  t he   t a b l e s   12,   13  and  a s s o c i a t e d  

s u p p o r t   f r a m e   28  a r e   p r e f e r a b l y   s u c h   as  to  be  as  l i g h t   a s  

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

i n d e e d   e v e n   f rom  p l a s t i c s   m a t e r i a l s   in  w h o l e   or  in  p a r t .  

The  a p p a r a t u s   may  be  f ed   by  a  s u i t a b l e   c o n v e y o r ,   e . g .   a  

b e l t   f e e d e r   p r e f e r a b l y   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  

t a b l e .   T h i s   may  i n c o r p o r a t e   a  s u r g e   h o p p e r   to  even   o u t  

f l u c t u a t i n g   l o a d s   of  f e e d - s t o c k .  



1.  A  s e p a r a t i n g   a p p a r a t u s   w h i c h   c o m p r i s e s   an  i n c l i n e d  

p e r f o r a t e d   t a b l e   on  to  w h i c h   the   m i x t u r e   to  be  s e p a r a t e d  

may  be  d e p o s i t e d ,   and  means   f o r   i m p a r t i n g   to  t he   t a b l e   a n  

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

c h a r a c t e r i s e d   in  t h a t   means   a r e   p r o v i d e d   f o r   s e l e c t i v e l y  

a l t e r i n g   the   a n g l e   of  i n c l i n a t i o n   of  t he   t a b l e   a c c o r d i n g  

to  t he   n a t u r e   of  m i x t u r e   to  be  s e p a r a t e d .  

2.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t h e  

u p p e r   end  of  t he   i n c l i n e d   t a b l e   is   s u p p o r t e d   by  r o c k i n g  

arms  p i v o t a l l y   a t t a c h e d   to  a  f i x e d   s u p p o r t   and  t he   l e n g t h  

of  t he   arms  is   a d j u s t a b l e .  

3.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   2  in  w h i c h   t h e  

a d j u s t m e n t   is   c a r r i e d   ou t   by  means   of  h y d r a u l i c   a c t u a t o r s  

or  e l e c t r o h y d r a u l i c   a r m s .  

4.  An  a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to  3 

in  w h i c h   the   l o w e r   end  of  t h e   t a b l e   is   m o u n t e d   on  t h e  

s u p p o r t   in  t u r n   m o u n t e d   on  t he   s h a f t   d r i v e n   by  a n  

e c c e n t r i c   d r i v e   f rom  a  m o t o r .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   4  in  w h i c h   t h e  

m o t o r   is   an  e l e c t r i c   m o t o r .  



6.  An  a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to  5 

in  w h i c h   two  p e r f o r a t e d   t a b l e s   m o u n t e d   one  a b o v e   t he   o t h e r  

and  s u b s t a n t i a l l y   p a r a l l e l   to  one  a n o t h e r   a r e   p r o v i d e d .  

7.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   6  in  w h i c h   t h e  

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

t he   l o w e r   t a b l e .  
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