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Process  and  mechanism  for  loading  a  refuse  container. 

Process  and  apparatus  for loading  a  refuse  container 
(1),  particularly  a  refuse  vehicle  by  means  of  a  packing 
arrangement  (11)  for  depositing  and  compacting  the 
refuse  in  a  supply  passage  (16)  towards  the  loading 
opening  (5)  of  the  container  and  whereby  the  refuse 
container  comprises  a  counterpressure  ejector  panel 
(6)  as  well  as  coupling  means  for  periodically  connecting 
resp.  disconnecting  the  movement  of  the  ejector  panel 
to  resp.  from  the  movement  of  the  packing  arrangement. 

According  to  the  invention  these  coupling  means 
comprise  a  first  detector  switch  (25)  for  the  critical 
degree  of  filling  of  the  supply  passage  (16)  as  well  as 
for  controlling  the  release  of  panel  (6)  and  a  second 
detector  switch  (26)  for  the  emptied  condition  of  said 
passage  (16)  and  for  again  securing  the  panel  (6). 



The  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   and  m e c h a n i s m   f o r  

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

s l i g h t l y   c o m p a c t e d ,   so  as  f o r   e x a m p l e   in  r e f u s e   v e -  

h i c l e s .  

I t   is   known  to  l oad   r e f u s e   c o n t a i n e r s   such   as  r e f u s e  

v e h i c l e s   at  the   t a i l   by  means  of  a  l o a d i n g   m e c h a n i s m  

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

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

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

s u p p l y   p a s s a g e   in  the  d i r e c t i o n   of  t he   l o a d i n g   o p e -  

n i n g   wh ich   e x t e n d s   b e t w e e n   the   f l o o r   and  w a l l s   of  t h e  

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

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

r e f u s e .   When  t he   c o n t a i n e r   is  b e i n g   l o a d e d ,   t h e  

e j e c t o r   p a n e l   e x e r t s   a  c e r t a i n   c o u n t e r p r e s s u r e   on  t h e  

e n t e r i n g   r e f u s e ,   and  moves  b a c k w a r d s   in  i n c r e m e n t s  

a c c o r d i n g   as  more  r e f u s e   is  b e i n g   p u s h e d   i n t o   the   c o n -  

t a i n e r .   Th i s   o f f e r s   a  b e t t e r   c o m p a c t i o n   of  t he   r e f u s e  

so  t h a t   the   c o n t a i n e r   can  h o l d   a  g r e a t e r   w e i g h t .   I t  

is  f u r t h e r   known  to  a d a p t   the  maximum  c o u n t e r p r e s s u r e  

e x e r t e d   by  the   e j e c t o r   p a n e l   d u r i n g   the   l o a d i n g   o p e -  
r a t i o n   to  the  p r e s s u r e   e x e r t e d   by  the   p a c k i n g   a r r a n g e -  
m e n t .   Upon  r e a c h i n g   t h i s   maximum  c o u n t e r p r e s s u r e ,  
t he   e j e c t o r   p a n e l   is  r e l e a s e d   and  moved  f o r e w a r d   a 

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

so  t h a t   t he   p r e s s u r e   on  the   p a n e l   is  l o w e r e d .   T h e  

e j e c t o r   p a n e l   is  s e c u r e d   a g a i n   as  soon  as  the   p r e s s u r e  
of  the   r e f u s e   has  d r o p p e d   to  a  g i v e n   v a l u e   and  t h e  

r e l e a s i n g / s e c u r i n g   c y c l e   of  t he   p a n e l   is   r e p e a t e d   w h e n  

more  r e f u s e   is  l o a d e d   i n t o   the   c o n t a i n e r .   The  c o n t r o l  

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

e j e c t o r   p a n e l   a re   g e n e r a l l y   s t e e r e d   by  c o n v e n t i o n a l  



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

For  e x a m p l e ,   the   p r a c t i c a l   maximum  c o u n t e r p r e s s u r e  

of  the   e j e c t o r   p a n e l   is  k e p t   10  %  u n d e r   t he   s a f e t y  

t h r e s h o l d   ( p r e s s u r e )   of  t he   p a c k i n g   a r r a n g e m e n t   b e -  

c a u s e   the   p a c k i n g   p r e s s u r e ,   a p a r t   f rom  h a v i n g   a  u s e -  

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

used   to  o v e r c o m e   the   f r i c t i o n a l   r e s i s t a n c e   of  t h e  

mov ing   r e f u s e   a g a i n s t   t he   c o n t a i n e r   w a l l s .   Th i s   r e -  

s i s t a n c e   g e n e r a l l y   i n c r e a s e s   a c c o r d i n g   as  t he   c o n -  

t a i n e r   g e t s   f i l l e d   up.  H e n c e ,   i f   t he   d i f f e r e n c e   b e -  

tween   the   p a c k i n g   p r e s s u r e   and  the   c o u n t e r p r e s s u r e  

e x e r t e d   by  the   e j e c t o r   p a n e l   b e c o m e s   too  s m a l l   i t   i s  

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

r e s i s t a n c e   a l r e a d y   r e a c h   the   p a c k i n g   p r e s s u r e   t h r e s -  

h o l d   b e f o r e   t he   c o n t a i n e r   is  e n t i r e l y   f i l l e d .   I t  

w i l l   t h e n   no  l o n g e r   be  p o s s i b l e   to  move  the   e j e c t o r  

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

of  t he   r e f u s e   c o n t a i n e r   so  t h a t   t he   s t o r a g e   body  w i l l  

n e v e r   g e t   e n t i r e l y   f i l l e d .   The  e v e n t u a l   r e s u l t   i s  

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

a re   l i m i t e d . t o   the   d e n s i f i c a t i o n   p r e s s u r e   w h i c h   on  a n  

a v e r a g e   is   10  %  l o w e r   t h a n   the   a c t u a l   p a c k i n g   p r e s -  

s u r e .  

The  i n v e n t i o n   now  p r o v i d e s   a  p r o c e s s   and  means  t o  

e l i m i n a t e   to  a  g r e a t   e x t e n t   t h i s   l i m i t e d   d e n s i f i c a -  

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

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

or  to  r e a c h   the   same  l o a d i n g   d e n s i t y   as  b e f o r e   w i t h  

l e s s   p r e s s u r e .   In  e s s e n c e   the   m o v e m e n t   of  t he   e j e c -  

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

to  and  d i s c o n n e c t e d   f rom  the   m o v e m e n t   of  t he   p a c k i n g  

a r r a n g e m e n t   in  the   s u p p l y   p a s s a g e   t o w a r d s   t he   l o a d i n g  

o p e n i n g   of  t he   c o n t a i n e r   in  such   a  m a n n e r   t h a t   d u r i n g  

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



p a n e l   i s   moved  o v e r   a  c e r t a i n   d i s t a n c e   t o w a r d s   t h e  

f r o n t   end  of  the  c o n t a i n e r   e ach   t ime   a  g i v e n   a d m i s s i -  

b l e   v o l u m e   of  r e f u s e   has  been   a c c u m u l a t e d   in  the   s u p -  

ply  p a s s a g e   u n d e r   t he   i n f l u e n c e   of  t he   p a c k i n g   a r r a n g e -  

m e n t .   Th i s   d i s t a n c e   may  be  p r e l i m i n a r i l y   d e t e r m i n e d ,  

bu t   w i l l   p r e f e r a b l y   be  c a l c u l a t e d   as  t he   p r o d u c t   o f ,  

on  t he   one  h a n d ,   t he   m o v e m e n t   s p e e d   u n d e r   t he   i n f l u e n c e  

of  t he   p r e s s u r e   e x e r t e d   by  the   r e f u s e   a g a i n s t   t he   p a -  

n e l ,   and  on  the  o t h e r   h a n d ,   the   t i m e   r e q u i r e d   by  t h e  

p a c k i n g   a r r a n g e m e n t   to  push   the   r e f u s e   f rom  the   c r a m m e d  

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

t ime   a p p r o x i m a t e l y   c o r r e s p o n d s   w i t h   the   t i m e   of  one  t o  

t h r e e   p a c k i n g   c y c l e s .   As  soon  as  the   s u p p l y   p a s s a g e  
is  e m p t y ,   t he   e j e c t o r   p a n e l   is   s e c u r e d   a g a i n   and  a  new 

s e r i e s   of  p a c k i n g   c y c l e s   f o r   f i l l i n g   the   s u p p l y   p a s -  

sage   may  s t a r t   and  w i l l   s t o p   when  the  p r e d e t e r m i n e d  

c r i t i c a l   vo lume   is  r e a c h e d   w h e r e b y   the   p a n e l   is  r e -  

l e a s e d   a g a i n .  

Th i s   m e t h o d   p e r m i t s   maximum  d e n s i f i c a t i o n   of  t he   r e -  

f u s e ,   e . g .   h o u s e h o l d   w a s t e ,   in  t he   s u p p l y   p a s s a g e   ( i n  

p r o p o r t i o n   to  the  a p p l i e d   p a c k i n g   p r e s s u r e )   p r i o r   t o  

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

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

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

o p e n i n g   of  t he   c o n t a i n e r ) .   T h r o u g h   t h i s   h i g h e r   d e n s i -  

f i c a t i o n   in  the  p a s s a g e ,   i t   is   as  t h o u g h   t he   r e f u s e   i s  

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

l e r  v o l u m e   so  t h a t   the   l o a d   of  r e f u s e ,   once  i t   is   i n -  

s i d e   t he   c o n t a i n e r ,   shows  l e s s   t e n d e n c y   to  e x p a n d   a g a i n  

e l a s t i c a l l y   and  w i l l   h e n c e   e x e r t   r e l a t i v e l y   l e s s   p r e s -  

s u r e   and  f r i c t i o n   r e s i s t a n c e   a g a i n s t   t he   c o n t a i n e r  

w a l l s - - a n d   f l o o r   t h a n   wou ld   l e s s   c o m p a c t e d   r e f u s e .  

M o r e o v e r ,   t h i s   h i g h e r   d e g r e e  o f  d e n s i f i c a t i o n  i n   t h e  

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



is  more  u n i f o r m l y   d i s t r i b u t e d   in  t he   c o n t a i n e r .   As 

f o r   r e f u s e   t r u c k s ,   t h i s   i n v o l v e s   t h a t   t he   p o i n t   o f  

g r a v i t y   of  t he   l oad   is   s h i f t e d   t o w a r d s   the   f r o n t   e n d  

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

b u t i o n   o v e r   t he   w h e e l   a x l e s   of  the   v e h i c l e .  

F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   of  t he   i n v e n t i o n   w i l l  

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

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

m e c h a n i s m   f o r   a  r e f u s e   v e h i c l e ,   w h e r e b y   r e f e r e n c e   i s  

made  to  the   a n n e x e d   d r a w i n g s .  

F i g u r e   1  is  a  s c h e m a t i c   v iew  of  t he   l o a d i n g   m e c h a n i s m  ;  

F i g u r e   2 i s   a  d i a g r a m   of  a  c o n t r o l   c i r c u i t   f o r   c o n n e c -  

t i n g   the   m o v e m e n t s   of  the   p a c k i n g   m e c h a n i s m  

and  the   e j e c t o r   p a n e l  ;  

F i g u r e   3  i s   a  d i a g r a m   of  an  a l t e r n a t i v e   c o n t r o l   c i r -  

c u i t .  

The  r e f u s e   v e h i c l e   a c c o r d i n g   to  F i g u r e   1  c o m p r i s e s   a 

r e f u s e   c o n t a i n e r   1  w i t h   f l o o r   2,  w a l l s   3,  f r o n t   end  4 ,  

and  l o a d i n g   o p e n i n g   5.  T h i s   r e f u s e   c o n t a i n e r   c o m -  

p r i s e s   an  e j e c t o r   p a n e l   6  w h i c h   can  s l i d e   in  g u i d e w a y s  

in  t he   f l o o r   of  t he   c o n t a i n e r   and  w h i c h   is   c o n t r o l l e d  

by  a  h y d r a u l i c   ram  m e c h a n i s m   7.  A  known  l o a d i n g   me-  
c h a n i s m   is  p i v o t a l l y   f i x e d   to  t he   l o a d i n g   o p e n i n g   5 

by  means  of  h i n g e s   9  at  t he   top  of  t he   l o a d i n g   o p e n i n g  

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

l o a d i n g   m e c h a n i s m   8  is   a l s o   l o c k e d   w i t h   t he   c o n t a i n e r  

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

u n l o a d i n g   t he   r e f u s e   f rom  the   f i l l e d   c o n t a i n e r ,   t h i s  

l o c k i n g   is  r e l e a s e d   in  a  known  m a n n e r ,   and  t h e   l o a d i n g  

m e c h a n i s m   is  t i l t e d   u p w a r d s   a b o u t   h i n g e s   9 .  

The  l o a d i n g   m e c h a n i s m   8  e s s e n t i a l l y   c o m p r i s e s   a  l o a -  



d i n g   h o p p e r   10  and  a  p a c k i n g   a r r a n g e m e n t   11  c o m p r i -  

s i n g   a  known  s l i d e   member   12  w h i c h   can  move  up  a n d  

down  and  whose   m o v e m e n t   is  h y d r a u l i c a l l y   c o n t r o l l e d  

by  a  c y l i n d e r - p i s t o n   c o m b i n a t i o n   13.  A  p a c k e r   b l a d e  

14  is  p i v o t a b l y   f i x e d   to  the   u n d e r s i d e   of  t he   s l i d e  

member ,   p u s h i n g   the   r e f u s e   f ed   i n t o   the   l o a d i n g   h o p -  

p e r   a l o n g   f l o o r   15  i n t o   the   s u p p l y   p a s s a g e   16  of  t h e  

l o a d i n g   m e c h a n i s m   t o w a r d s   the   l o a d i n g   o p e n i n g   5  u n d e r  

the   i m p a c t   of  h y d r a u l i c   c y l i n d e r   a s s e m b l y   17  w h i c h   i s  

a l s o   f i x e d   to  the  s l i d e   member .   The  p a s s a g e   16  

p r e f e r a b l y   c o n v e r g e s   b e t w e e n   i t s   b o t t o m   s u r f a c e   1 8 ,  

the   u n d e r s i d e   19  of  t h e   s l i d e   member   and  t he   u n d e r -  

s i d e   20  of  t he   p a r t i t i o n   w a l l   21  w i t h   t he   c o n t a i n e r .  

The  o p e r a t i o n   of  the   l o a d i n g   m e c h a n i s m   is   as  f o l l o w s .  

Whi l e   t h e   s l i d e   member  12  is  in  i t s   u p p e r m o s t   p o s i -  

t i o n   and  the  p a c k e r   b l a d e   14  is  in  open  p o s i t i o n  

( p i s t o n   rod  22  r e t r a c t e d ) ,   t he   r e f u s e   ( f o r   e x a m p l e  

h o u s e h o l d   w a s t e )   to  be  l o a d e d   is   t h r o w n   i n t o   t he   l o a -  

d i n g   h o p p e r   10.  The  s l i d e   member   12  d e s c e n d s   w i t h  

open  p a c k e r   b l a d e   to  i t s   l o w e s t   p o s i t i o n   and  s u b s e -  

q u e n t l y   the   b l a d e   p i v o t s   a b o u t   p in   23  i n t o   i t s   c o m -  

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

e x t e n s i o n   of  t he   p i s t o n   rod  22  ( s e e   f i g u r e ) ,   h e r e b y  

p u s h i n g   t he   r e f u s e   a l o n g   the   f l o o r   15  of  the   l o a d i n g  

h o p p e r   i n t o   the  s u p p l y   p a s s a g e   16.  Then  the   c y l i n d e r -  

p i s t o n   c o m b i n a t i o n   13  p u s h e s   the   s l i d e   member   w i t h   t h e  

p a c k e r   b l a d e   14  u p w a r d s   and  t h e   r e f u s e   is  t h r u s t   u p -  
w a r d s   in  t he   p a s s a g e   16  and  c o m p a c t e d   b e t w e e n   the   c o n -  

v e r g i n g   w a l l s   18,  19  and  20  in  t he   n a r r o w e d   e x i t   2 4  

f rom  t he   p a s s a g e   to  the   l o a d i n g   o p e n i n g   5,  w h e r e   i t  

i s   p l a s t i c a l l y   c o m p a c t e d ,   on  the   one  h a n d ,   b e t w e e n  

t h e s e   w a l l s ,   and  on  the   o t h e r   h a n d ,   a g a i n s t   t he   r e f u s e  

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

a l r e a d y   been   c o m p a c t e d   in  the   c o n t a i n e r   body  b e t w e e n  



t he   e j e c t o r   p a n e l   6  and  the   e x i t   24.  The  p a c k e r   b l a d e  

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

rod  22.  In  t h i s   p r o c e s s ,   p a r t   of  the   c o m p a c t e d   r e -  

f u s e   may  f a l l   back   on  f l o o r   15  and  the   p a c k i n g   c y c l e  

s t a r t s   a g a i n   w i t h   s l i g h t l y   s h o r t e r   s t r o k e   of  t h e   s l i d e  

member  12  w h i l e   more  r e f u s e   is  t h r o w n   i n t o   t he   h o p p e r  

10.  In  t h i s   way,   the   a m o u n t   of  r e f u s e   a c c u m u l a t e d   i n  

the   p a s s a g e   16  c o n t i n u e s   to  grow  when  the   p a c k i n g  

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

s u c c e s s i v e   t i m e s .   As  a  r e s u l t   of  t he   r e p e a t e d   f a l l i n g  

back   of  t he   r e f u s e   i n t o   the  h o p p e r   10  and  t h e   r e p a -  
c k i n g ,   the   r e f u s e   u n d e r g o e s   a  v e r y   f a v o u r a b l e   g r i n d i n g  

p r o c e s s   ( c u t t i n g   of  r e f u s e   b a g s ,   e t c . ) .  

T h i s   s t i m u l a t e s   the   d e n s i f i c a t i o n   and  f a c i l i t a t e s   t h e  

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

is  an  i m p o r t a n t   a d d i t i o n a l   a d v a n t a g e   of  t h e   i n v e n t i o n .  

The  a d m i s s i b l e   v o l u m e   of  a c c u m u l a t e d   r e f u s e   in  p a s s a g e  

16,  h o w e v e r ,   must   s t a y   b e l o w   a  g i v e n   v a l u e  -   h e r e a f t e r  

c a l l e d   the   c r i t i c a l   d e g r e e   of  f i l l i n g  -   b e c a u s e ,   on  

the   one  h a n d ,   the   p a c k i n g   a r r a n g e m e n t   w o u l d   no  l o n g e r  

e x e r t   an  e f f e c t i v e   l o a d i n g   e f f e c t   ( t o o   s h o r t   p a c k i n g  

s t r o k e s   and  h e n c e   o b s t r u c t i o n   of  h o p p e r   1 0 ) ,   and  b e -  

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

p l a t e   14  w o u l d   no  l o n g e r   be  a b l e   to  o v e r c o m e   t he   f r i c -  

t i o n   r e s i s t a n c e   of  t he   r e f u s e   a g a i n s t   w a l l s   18,  19 

and  20.  T h e r e f o r e ,   t h i s   r e s i s t a n c e   may  no t   e x c e e d   a 

g i v e n   c r i t i c a l   v a l u e .   T h i s   v a l u e   can  be  e x p e r i m e n -  
t a l l y   d e t e r m i n e d   and  c o r r e s p o n d s   to  a  maximum  a d m i s s i -  

b l e   v o l u m e   of  c o m p a c t e d   r e f u s e   in  t h e   p a s s a g e   1 6 .  

R i g h t   b e f o r e   t h i s   c r i t i c a l   f i l l i n g   d e g r e e   is   r e a c h e d ,  

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

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

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



d e c r e a s e s   and  d u r i n g   the  n e x t   p a c k i n g   c y c l e   the   p a c k e r  

b l a d e   14  p u s h e s   t he   r e f u s e   f rom  p a s s a g e   16  t h r o u g h   t h e  

n a r r o w e d   e x i t   24  i n t o   the  c o n t a i n e r .   As  soon  as  t h e  

p a s s a g e   16  is  e m p t y ,   t he   p a n e l   is  s e c u r e d   a g a i n   a n d  

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

n e c t i n g   the   m o v e m e n t s   of  p a n e l   6  and  p a c k i n g   a r r a n g e -  

ment  11  are   s t e e r e d   by  s u i t a b l y   p o s i t i o n e d   d e t e c t o r  

s w i t c h e s   2 5 , a n d   26  f o r   c o n t r o l l i n g   r e s p e c t i v e l y   t h e  

c r i t i c a l   f i l l i n g   d e g r e e   and  t he   empty   s t a t e   of  p a s -  

s a g e   16.  As  l ong   as ,   in  i t s   u p w a r d   m o v e m e n t ,   t h e  

u p p e r e d g e   27  of  t he   s l i d e   member  p a s s e s   b e y o n d   s w i t c h  

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

w i l l   s t a y   s e c u r e d .   As  soon   as  t h i s   u p p e r   s i d e   d o e s  

no  l o n g e r   r e a c h   s w i t c h   25  d u r i n g   i t s   u p p e r   m o v e m e n t ,  

i t   s w i t c h e s   on  the   c o n t r o l   member   f o r   l o w e r i n g   t h e  

o i l   p r e s s u r e   in  ram  c y l i n d e r   7  so  r e l e a s i n g   p a n e l   6 .  

D u r i n g   the   n e x t   u p w a r d   s t r o k e   of  t he   s l i d e   m e m b e r ,  

t he   p a n e l   s t a y s   r e l e a s e d   u n t i l   the   u p p e r   edge  27  a g a i n  

r e a c h e s   i t s   h i g h e s t   p o s i t i o n ,   i . e .   when  the   p a c k e r  

b l a d e   has  e m p t i e d   p a s s a g e   16.  In  t h i s   p o s i t i o n ,   i t  

a c t u a t e s   s w i t c h   26  wh ich   on  i t s   t u r n   h o l d s   t he   h y -  

d r a u l i c   ram  m e c h a n i s m   7  at  a  p r e s s u r e   s u b s t a n t i a l l y  

e q u a l   to  the   p a c k i n g   p r e s s u r e ,   so  s e c u r i n g   p a n e l   6 .  

The  t y p e s   and  c o n n e c t i n g   p o s s i b i l i t i e s   of  d e t e c t o r s  

and  c o n t r o l   members   ( o i l   d i s t r i b u t e r s )   f o r   ram  7  a r e  

m u l t i p l e   and  c o m p r i s e   on ly   the   c o n t r o l   means  and  m e a -  

s u r e s   n o r m a l l y   used   by  t h o s e   s k i l l e d   in  the   a r t .  

I t   is   a l s o   c l e a r   t h a t   the   d e t e c t o r s   must   not   pe r   s e  

r e s p o n d   to  the   p o s i t i o n   of  the   u p p e r   edge  of  t he   s l i d e  

member .   The  f o l l o w i n g   k i n d s   of  d e t e c t o r s   may  be  c o n -  

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

( r e s p o n d i n g   to  c o u r s e   l i m i t s )   or  e l e c t r o m a g n e t i c   a p -  

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

means  is   s c h e m a t i c a l l y   i l l u s t r a t e d   in  F i g u r e   2 .  



The  f o u r   s u c c e s s i v e   s t a g e s   of  a  p a c k i n g   c y c l e   a re   i n -  

d i c a t e d   by  a r r o w s   A,  B,  C  and  0  in  F i g u r e   2.  As 

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

l o a d i n g   m e c h a n i s m s   a re   a l w a y s   made  in  such   a  way  t h a t  

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

g i v e n   f o r   s t a r t i n g   the   n e x t   p h a s e .   We  a s s u m e   t h a t   t h e  

s l i d e   member   12  is  in  i t s   u p p e r m o s t   p o s i t i o n   w i t h   t h e  

p a c k e r   b l a d e   swung  i n t o   i t s   f o r e w a r d   p o s i t i o n .   A t  

t h i s   moment ,   t he   s w i t c h   26  is   i n t e r r u p t e d   so  t h a t   r e -  

lay  40  is   not   e n e r g i s e d   and  s w i t c h   41  is   o p e n .   As  a 

c o n s e q u e n c e ,   t he   e l e c t r o m a g n e t   42  of  t h e   p r e s s u r e  
d i s t r i b u t o r   of  t he   e j e c t o r   p a n e l   6  c o n n e c t e d   t h e r e t o  

v i a   e l e c t r i c   c o n n e c t i o n   55,  is   not   e n e r g i s e d   e i t h e r ,  

so  t h a t   t he   c y l i n d e r   ram  7  in  43  comes  u n d e r   t h e   p r e s -  

s u r e   of  o i l   pump  44  and  t h e   p a n e l   6  b e c o m e s   s e c u r e d .  

Upon  s t a r t i n g   p h a s e   A,  t he   e l e c t r o m a g n e t   37  is  e n e r -  

g i s e d   so  t h a t   t he   o i l   d i s t r i b u t o r   28  c o n n e c t s   t h e  

s u p p l y   l i n e   29  of  the   o i l   u n d e r   p r e s s u r e   w i t h   t h e  

p r e s s u r e   s p a c e   30  u n d e r   p i s t o n   31,  as  w e l l   as  t h e  

s p a c e   32  w i t h   the  d i s c h a r g e   l i n e   33  to  t he   o i l   r e s e r -  

v o i r   48.  A s , a   r e s u l t   of  t he   p r e s s u r e   d i f f e r e n c e   b e -  

t w e e n   s u p p l y   and  d i s c h a r g e   l i n e s ,   t he   p i s t o n   rod  22 

is  l i f t e d   and  t h e   p a c k e r   b l a d e   14  is   swung  o p e n .  

H o w e v e r ,   t o g e t h e r   w i t h   the   e n e r g i s i n g   of  t h e   e l e c t r o -  

m a g n e t   37  a l s o   t he   c o n t a c t   p o i n t   35  in  d e t e c t o r   s w i t c h  

25  i s   put   u n d e r   e l e c t r i c   t e n s i o n   v i a   t he   e l e c t r i c  

c o n n e c t i o n   34.  As  soon  as  t he   s i g n a l   i s   g i v e n   ( a t   t h e  
end  of  p h a s e   A)  to  s t a r t   p h a s e   B  t h r o u g h   t h e   e n e r -  

g i s i n g   of  the   e l e c t r o m a g n e t   36,  the   s l i d e   member   12 

w i l l   come  down.  The  d e t e c t o r   s w i t c h   26  is   c l o s e d   s o  

t h a t   r e l a y   40  is   e a r t h e d   a g a i n .   The  s l i d e   m e m b e r  

move-s  b e y o n d   t he   c o n t a c t   s e n s o r   38  so  c l o s i n g   s w i c t h  

3 9 .  



At  the   end  of  p h a s e   B,  the   e l e c t r o m a g n e t   45  is   e n e r -  

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

32  w i l l   r i s e   t h r o u g h   the   a c t i o n   of  the   o i l   d i s t r i b u -  

t o r   46  in  the  c i r c u i t  :   the   p a c k e r   b l a d e   14  is   s w u n g  

f o r w a r d   and  p h a s e   C  s t a r t s .   The  n e x t   p h a s e   0  is   s t a r -  

t ed   f o l l o w i n g   the   e n e r g i s i n g   of  e l e c t r o m a g n e t   47  s o  

t h a t   the   s l i d e   member  is   l i f t e d   and  the   r e f u s e   i s  

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

s u r e   of  r e f u s e   l oad   in  e x i t   24  and  of  the   r e f u s e   a c c u -  

m u l a t e d   b e t w e e n   e x i t   24  and  t he   p a n e l   6  w h i c h   is   s u b -  

j e c t e d   to  c o u n t e r p r e s s u r e .  

P r e s e n t l y   two  s i t u a t i o n s   may  o c c u r .   The  u p w a r d   c o u r s e  

of  t he   s l i d e   member  may  r e a c h   such  a  h i g h   l e v e l   t h a t  

i t s   u p p e r e d g e   p u s h e s   open  s w i t c h   25,  bu t   does   n o t  

r e a c h   s w i t c h   26.  In  t h i s   e v e n t ,   the   c y c l e   w i l l   be  r e -  

p e a t e d   as  d e s c r i b e d   b e f o r e  :   in  o t h e r   w o r d s   t he   c o u n -  

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

e l e c t r o m a g n e t   42  is  not   e n e r g i s e d .   H o w e v e r ,   when  t h e  

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

i t s   u p p e r e d g e   r e a c h e s   the   c o n t a c t   s e n s o r   38  ( b e c a u s e  

of  e x c e s s i v e   p r e s s u r e   b u i l d u p   in  the   r e f u s e   in   p a s -  

s age   16 ) ,   t h e n ,   when  the  p a c k e r   b l a d e   14  s w i n g s   o p e n  

( p h a s e   A ' ) ,   t h e   c o n t a c t   w i l l   r e m a i n   c l o s e d .   S i n c e  

t h e   c o n t a c t   p o i n t   35  is  b r o u g h t   u n d e r   e l e c t r i c   t e n s i o n  

by  e l e c t r o m a g n e t   e n e r g i s e d   37  ( t h r o u g h   t h e   o p e n i n g   o f  

p a c k e r   b l a d e   1 4 ) ,   t he   r e l a y   40  w i l l   be  e n e r g i s e d   a n d  

c l o s e   s w i t c h   41.  S i n c e   s w i t c h   41  is   c o n n e c t e d   to  a 

v o l t a g e   s o u r c e   in  49  the   e l e c t r o m a g n e t   42  is   e n e r g i s e d  

so  t h a t   t he   c y l i n d e r   s p a c e   43  is  a g a i n   b r o u g h t   i n  

c o n n e c t i o n   w i t h   t he   o i l   r e s e r v o i r   48,  w h e r e b y   t h e  

p r e s s u r e   in  43  is   r e l e a s e d   and  the   p a n e l   6  can  s l i d e  

b a c k w a r d   t o w a r d s   the  f r o n t   end  4  of  t h e   c o n t a i n e r .  

T h i s   s h o r t e n e d   c y c l e   w i t h   p h a s e s   A' ,   B,  C  and  0  c a n  
be  r e p e a t e d   a  few  t i m e s   w h e r e b y   the   s l i d e   member   e a c h  



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

ward  s t r o k e .   As  soon  as  i t   r e a c h e s   t he   c o n t a c t   s e n s o r  

38  a g a i n ,   t he   c o n t a c t   39  is  o p e n e d .   When  p a c k e r   b l a d e  

14  is  o p e n e d   t h e   t e n s i o n   in  35  ( v i a   e l e c t r o m a g n e t   3 7 )  

w i l l   no  l o n g e r   be  a b l e   to  e n e r g i s e   r e l a y   40.  B u t  

t h i s   is  not   n e c e s s a r y   s i n c e   t h i s   r e l a y   s t a y s   e n e r g i s e d  

( o r   in  o t h e r   w o r d s   e n e r g i s e s   i t s e l f )   v i a   t he   c l o s i n g  

of  s w i t c h   41.  As  a  r e s u l t ,   a l s o   t he   e l e c t r o m a g n e t   42 

s t a y s   e n e r g i s e d   so  t h a t   t he   p a n e l   6  s t a y s   r e l e a s e d .  

Th i s   p r o c e s s   c o n t i n u e s   u n t i l   d u r i n g   one  of  t he   f o l l o -  

wing  c y c l e s   the   s l i d e   member   s u c c e e d s   in  p u l l i n g   t h e  

p a c k e r   b l a d e   i n t o   i t s   h i g h e s t   p o s i t i o n   ( p h a s e   D) 

( o w i n g   to  the   c o n t i n u i n g   low  c o u n t e r p r e s s u r e s   on  p a -  
ne l   6)  so  as  to  empty   the   p a s s a g e   16  i n t o   t he   c o n -  

t a i n e r .   The  u p p e r s i d e   o f  s l i d e   member   t h e n   o p e n s  
s w i t c h   26  so  t h a t   t he   e n e r g i s i n g   of  r e l a y   40  is   i n t e r -  

r u p t e d   a g a i n   and  s w i t c h   41  is  o p e n e d .   T h i s   m e a n s  

t h a t   the   e n e r g i s i n g   of  e l e c t r o m a g n e t   42  i s   s t o p p e d   a n d  

t h e   c y l i n d e r   s p a c e   43  is  a g a i n   c o n n e c t e d   to  the   o i l  

pump  44  u n d e r   t h e   i n f l u e n c e   of  s p r i n g   50.  The  p a n e l  

is  a g a i n   b r o u g h t   u n d e r   p r e s s u r e   ( s e c u r e d ) .   The  c y c l e  

ABCD  f o r   p u s h i n g   new  r e f u s e   i n t o   the   p a s s a g e   16  may 
s t a r t   a g a i n .  

In  summary   i t   can  be  s a i d   t h a t   at  l e a s t   a  p a r t   of  t h e  

r e f u s e   is  a l w a y s   p u s h e d   to  and  f r o   and  s l i g h t l y   s h i f -  

t ed   b e t w e e n   the   p a n e l   6  and  the  p a c k e r   p l a t e   14,  u n -  

t i l   the   c r i t i c a l   f i l l i n g   d e g r e e   is  r e a c h e d   in  p a s s a g e  
16.  Th i s   mov ing   to  and  f r o   r e s u l t s   in  a  f a v o u r a b l e  

c r u s h i n g   e f f e c t   on  the   r e f u s e   and  s t i m u l a t e s   t he   d e n -  

s i f i c a t i o n   of  the   r e f u s e .  

I n s t e a d   of  c o n n e c t i n g   the   c y l i r d e r   s p a c e   43  a l t e r -  

n a t e l y   w i t h   the   o i l   pump  44  and  the  of]  r e s e r v o i r   48 

v i e   t he   o i l   d i s t r i b u t o r   51  a l s o   d i s t r i b u t o r   E2 



w i t h   two  p o s i t i o n s   can  be  u s e d .   I t   is  h e r e   shown  i n  

F i g u r e   3  in  c l o s e d   p o s i t i o n ,   w h e r e b y   the   c y l i n d e r  

s p a c e   43  is  c l o s e d   so  t h a t   the   p a n e l   6  is  s e c u r e d .  

In  the   o t h e r   p o s i t i o n ,   t he   p a s s a g e   in  d i s t r i b u t o r   52 

is   open  and  the   c y l i n d e r   s p a c e   43  is  c o n n e c t e d   p r e s -  

s u r e l e s s   w i t h   the   o i l   r e s e r v o i r   48  so  t h a t   t he   p a n e l  

is   r e l e a s e d .  

F i n a l l y ,   i t   must   a l s o   be  m e n t i o n e d   t h a t   t he   l o a d e d  

c o n t a i n e r   is  e m p t i e d   ( a f t e r   t h a t   the   l o a d i n g   m e c h a -  

n i sm  is   swung  u p w a r d s   in  h i n g e s   9)  by  c o n n e c t i n g   t h e  

o i l   pump  to  the   c y l i n d e r   s p a c e   43  by  means  of  t h e  

m a n u a l l y   c o n t r o l l e d   o i l   d i s t r i b u t o r   5 4 .  

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

means  n e a r   the   e x i t   24  of  the   p a s s a g e   16  to  n a r r o w  

t h i s   e x i t ,   f o r   e x a m p l e   t e m p o r a r i l y   at  the   s t a r t   o f  

the   l o a d i n g   o p e r a t i o n   of  t he   c o n t a i n e r   as  l ong   as  t h e  

e j e c t o r   p a n e l   c a n n o t   e x e r t   e f f e c t i v e   c o u n t e r p r e s s u r e -  

The  s u p p l y   p a s s a g e   16  must  not   n e c e s s a r i l y   have  t h e  

s h a p e   of  a  c h a n n e l   as  s u g g e s t e d   in  the   d r a w i n g .   T h e  

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

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

in  the  N e t h e r l a n d s   P a t e n t   A p p l i c a t i o n   No.  7 0 , 1 1 6 8 9 .  

These   and  o t h e r   v a r i a n t s   of  t he   i n v e n t i o n   a re   c o n -  

s i d e r e d   to  be  c o v e r e d   by  the   f o l l o w i n g   c l a i m s .  



1.  A  p r o c e s s   f o r   l o a d i n g   a  r e f u s e   c o n t a i n e r   (1)  by  m e a n s  

of  a  p a c k i n g   a r r a n g e m e n t   (11)   f o r   d e p o s i t i n g   and  c o m -  

p a c t i n g   t he   r e f u s e   in  a  s u p p l y   p a s s a g e   (16)   t o w a r d s  

t h e   l o a d i n g   o p e n i n g   (5)  of  the   c o n t a i n e r ,   w h e r e b y   t h e  

r e f u s e   c o n t a i n e r   c o m p r i s e s   a  c o u n t e r p r e s s u r e   e j e c t o r  

p a n e l   (6)  and  w h e r e b y   means  a re   p r o v i d e d   f o r   p e r i o d i -  

c a l l y   c o n n e c t i n g   r e s p .   d i s c o n n e c t i n g   the   m o v e m e n t   o f  

the   e j e c t o r   p a n e l   to  r e s p .   f rom  the   m o v e m e n t   of  t h e  

p a c k i n g   a r r a n g e m e n t ,   c h a r a c t e r i z e d   in  t h a t ,   d u r i n g  

the   l o a d i n g   p r o c e s s ,   t he   p a n e l   (6)  i s   moved  a  c e r t a i n  

d i s t a n c e   t o w a r d s   t he   f r o n t   end  (4)  of  the   c o n t a i n e r  

each   t i m e   a  p r e d e t e r m i n e d   v o l u m e   of  r e f u s e   has  b e e n  

a c c u m u l a t e d   in  t he   s u p p l y   p a s s a g e   (16)   u n d e r   t h e  

a c t i o n   of  the   p a c k i n g   a r r a n g e m e n t .  

2.  A  p r o c e s s   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 z e d   in  t h a t  

the   movemen t   of  the   p a n e l   (6)  t o w a r d s   t he   f r o n t   e n d  

(4)  of  the   c o n t a i n e r   is  s t o p p e d   and  t h a t   the   p a n e l  

is   s e c u r e d   a g a i n   each   t i m e   the   p a c k i n g   a r r a n g e m e n t  

(11)   has  e m p t i e d   the   s u p p l y   p a s s a g e   i n t o   the   c o n t a i n e r .  

3 .An  a p p a r a t u s   f o r   c a r r y i n g   out   the   p r o c e s s   a c c o r d i n g  

to  C l a i m   2  c o m p r i s i n g   a  r e f u s e   c o n t a i n e r   (1)  w i t h  

s l i d a b l e   e j e c t o r   p a n e l   (6)  and  a  s u p p l y   p a s s a g e   ( 1 6 )  

c o n n e c t i n g   to  l o a d i n g   o p e n i n g   (5)  in  w h i c h   r e f u s e   i s  

d e p o s i t e d   and  c o m p a c t e d   by  means  of  a  p a c k i n g   a r r a n g e -  
ment   ( 1 1 ) ,   as  w e l l   as  p e r i o d i c a l l y   f u n c t i o n i n g   m e a n s  

f o r   c o u p l i n g   the   m o v e m e n t   of  the   p a n e l   (6)  to  t h a t   o f  

t he   p a c k i n g   a r r a n g e m e n t   ( 1 1 ) ,   c h a r a c t e r i z e d   in  t h a t  

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

(25)  f o r   the   c r i t i c a l   d e g r e e   of  f i l l i n g   of  t he   s u p p l y  

p a s s a g e   and  an  a c t i o n i n g   member  ( 7 ) ,   c o n t r o l l e d   b y  

means  of  t h i s   d e t e c t o r   s w i t c h   f o r   r e l e a s i n g   the   e j e c -  



t o r   p a n e l ,   and  a  s e c o n d   d e t e c t o r   s w i t c h   (26)  f o r   t h e  

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

s t e e r i n g   s a i d   member  (7)  f o r   t he   p u r p o s e   of  s e c u r i n g  

the   p a n e l .  

4 . A p p a r a t u s   a c c o r d i n g   to  C la im   3  w h e r e b y   the   p a c k i n g  

m e c h a n i s m   (11)  c o m p r i s e s   an  u p - a n d - d o w n - m o v a b l e   s l i d e  

member  (12)   c a r r y i n g   at  i t s   u n d e r s i d e   a  r o t a t a b l e  

p a c k e r   b l a d e   (14)   and  w h i c h   f o r m s   a  s u p p l y   p a s s a g e  

(16)  w i t h   the   f l o o r   (15,   18)  of  t he   l o a d i n g   m e c h a -  

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

(25)  r e s p o n d s   to  the  p o s i t i o n   of  t he   s l i d e   m e m b e r  

(12)  wh ich   c o r r e s p o n d s   w i t h   t he   c r i t i c a l   d e g r e e   o f  

f i l l i n g   of  the   p a s s a g e   (16)  and  the   s e c o n d   d e t e c t o r  

s w i t c h   (26)  f o r   t he   e m p t i e d   c o n d i t i o n   of  t h i s   p a s s a g e .  
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