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©  Container  handling  apparatus. 
@  Container  handling  apparatus  is  for  enabling  a  variety  of 
containers,  primarily  for  refuse,  to  be  unloaded  into  a  vehicle 
or  other  large  receiving  container. 

The  apparatus  includes  a  tipping  frame  9  which  is  pivot- 
able  about  a  horizontal  axis  8  to  tip  the  containers  6.  A  lift 
carriage  14  is  mounted  on  the  tipping  frame  9  for  movement 
relative to  the tipping  frame  and  pick  up  means  29, 33  picks  up 
the  containers  during  movement  of  the  lift  carriage. 

The  lift  carriage  14  effects  a  sliding  movement  relative  to 
the  tipping  frame  9,  preferably  by  means  of  a  scissors  linkage 
24  to  amplify  the  movement  of  a  drive  cylinder  19. 



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

in   p a r t i c u l a r   to  a p p a r a t u s   f o r   l i f t i n g   and  t i p p i n g  

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

d i s p o s a l   of   w a s t e   and  w a s t e  p r o d u c t s ,   in   o r d e r   t h a t  

t h e i r   c o n t e n t s   can  be  d i s c h a r g e d   i n t o   a  c o l l e c t i n g  

v e h i c l e .  

C o n v e n t i o n a l l y   t h e r e   e x i s t s   a  r a n g e   of   c o n t a i n e r s   w i t h  

v o l u m e s   of  120,   240 ,   600  and  1 , 1 0 0   l i t r e s ,   w h i c h   h a v e  

h i t h e r t o   b e e n   u s e d   e x t e n s i v e l y   on  t he   C o n t i n e n t ,   a n d  

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

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

w h i c h   may  c o n t a i n   a  m e c h a n i s m   f o r   c o m p a c t i n g   t h e   w a s t e  

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

t h e   m a i n   b o d y .   An  o b j e c t   of   t h e   i n v e n t i o n   i s   t o  

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

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

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

c o l l e c t i n g   v e h i c l e .  

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

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

s u p p o r t e d   f o r   p i v o t i n g   by  f i r s t   d r i v e   means   a b o u t   a  

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

t h e   t i p p i n g   f r a m e   f o r   m o v e m e n t   r e l a t i v e   to  t h e   f r a m e ,  

p i c k   up  means   on  t he   l i f t   c a r r i a g e   f o r   p i c k i n g   up  a  

c o n t a i n e r ,   and  s e c o n d   d r i v e   means   i n t e r c o n n e c t i n g   t h e  

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

r e l a t i v e   movemen t   and  p i c k i n g   up  and  l i f t i n g   t h e  

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

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

t i p p i n g   f r a m e   and  t he   l i f t i n g  c a r r i a g e .  



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

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

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

of   t h e   l i f t i n g   c a r r i a g e   r e l a t i v e   to   t h e   t i p p i n g   f r a m e .  

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

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

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

The  l i n k s   may  e a c h   be  c r a n k e d   w i t h   one  end  c o n n e c t e d  

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

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

c o n n e c t e d   to   t h e   p i s t o n   and   c y l i n d e r   o f   t h e   s e c o n d  

d r i v e . m e a n s .  

The  a p p a r a t u s   may  c o m p r i s e   a t   l e a s t   one  l i f t   a r m  

c a r r i e d   on  t h e   l i f t   c a r r i a g e   and   e x t e n d i n g   o u t w a r d l y  

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

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

u p w a r d s   r e l a t i v e   to  t h e   t i p p i n g   f r a m e .   I n   t h e   c a s e  

in   w h i c h   t h e   l i f t   arm  i s   to  be  s e l e c t i v e l y   u s a b l e  

t h e   l i f t   arm  i s   m o v a b l e   o u t   o f   s a i d   o u t w a r d l y  

e x t e n d i n g   o p e r a t i v e   p o s i t i o n   to  an  i n o p e r a t i v e  

p o s i t i o n .  

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

g r i p p i n g   arm  m o u n t e d   on  t h e   t i p p i n g   f r a m e   a n d  

e x t e n d i n g   o u t w a r d l y   to  h o o k   o v e r   an  u p p e r   end  o f  

t h e   c o n t a i n e r   when  t h e   c o n t a i n e r   i s   l i f t e d   by  t h e  

l i f t   arm  on  t h e   l i f t   c a r r i a g e   and   t h e   g r i p p i n g   a r m  

may  be  m o v a b l e   b e t w e e n   t h e   o u t w a r d l y   e x t e n d i n g ,  

o p e r a t i v e   p o s i t i o n   and   an  i n o p e r a t i v e   p o s i t i o n ,   i n  

t h e   c a s e   i n   w h i c h   t h e   g r i p p i n g   arm  i s   to  b e  

s e l e c t i v e l y   u s u a b l e .  



An  e m b o d i m e n t   of  t he   i n v e n t i o n   i s   d e s c r i b e d   b e l o w  

w i t h   r e f e r e n c e   to  t he   d r a w i n g s   w h e r e i n :  

F i g .   1  i s   a  s i d e   e l e v a t i o n   of  a  r e f u s e   c o l l e c t i n g  

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

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

F i g .   2  i s   a  s i d e   e l e v a t i o n   of  t he   l i f t i n g / t i p p i n g  

m e c h a n i s m   of  F i g .   1 ,  

F i g .   2A  i s   a  s e c t i o n   on  t he   l i n e   2 -2   in   F i g .   2 ,  

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

of  F i g s .   1  and  2 ,  

F i g .   4  i s   a  r e a r   v i e w ,   c o r r e s p o n d i n g   to  F i g .   3,  of  a  

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

e n g a g i n g   d e v i c e s ,   some  of   t he   c o n s t r u c t i o n a l   f e a t u r e s  

of   F i g .   3  h a v i n g   b e e n   o m i t t e d   f o r   c l a r i t y ,  

F i g .   5  i s   a  s i d e   e l e v a t i o n   of  t h e   m e c h a n i s m   o f  

F i g .   4 ,  

F i g .   6  i s   a  p l a n   v i e w   of  t he   m e c h a n i s m   of   F i g .   4 ,  

F i g .   7  i s   a  s e c t i o n   on  t h e   l i n e   7 -7   i n   F i g .   4 ,  

F i g .   8  i s   a  l o n g i t u d i n a l   c r o s s - s e c t i o n   t h r o u g h   p a r t  

of   t he   m e c h a n i s m   of   F i g s .   4 - 7 ,  

F i g .   9  i s   a  s i d e   e l e v a t i o n   of  a n o t h e r   p a r t   of  t h e  

m e c h a n i s m   of  F i g s .   4 - 7 ,  a n d  

F i g .   10  i s   a  p a r t i a l l y   s e c t i o n e d   end  v i e w   of  t h e  

p a r t   shown  in   F i g .   9 .  



R e f e r r i n g   to   t h e   d r a w i n g s   and  f i r s t l y   to  F i g s .   1 -3   a  

c o m m e r c i a l   v e h i c l e   c h a s s i s   1  i s   f i t t e d   w i t h   a  body   2 ,  

on  t h e   r e a r   o f   w h i c h   i s   m o u n t e d   a  c o l l e c t i n g   h o p p e r   3 ,  

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

m e c h a n i s m   ( n o t   s h o w n ) .   P r o v i s i o n   e x i s t s   f o r   l o a d i n g  

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

r e a r m o s t   r a i l   4.  M o u n t e d   on  t h e   r a i l   4  i s   t h e  

l i f t i n g / t i p p i n g   m e c h a n i s m   5  a n d ,   a b o v e   t h e   c o l l e c t i n g  

h o p p e r   3,  i s   m o u n t e d  a   c a n o p y   6 .  

The  l i f t i n g / t i p p i n g   m e c h a n i s m   5  c o m p r i s e s   a  p a i r   o f  

p i v o t   b r a c k e t s   7  m o u n t e d   on  t h e   r e a r   r a i l   4  a n d  

p r o j e c t i n g   r e a r w a r d l y   and  u p w a r d l y   f r o m   t h e   r a i l .  

P i v o t a l l y   m o u n t e d   on  t h e s e   b r a c k e t s   7  by  p i v o t   p i n s  
8  i s   a  t i p p i n g   f r a m e   9  c o m p r i s i n g   a  t o p   c r o s s m e m b e r   9A 

and  a  l o w e r   c r o s s m e m b e r   9B  w h i c h   a r e   i n t e r c o n n e c t e d  

by  two  u p r i g h t   s i d e   m e m b e r s   9C.  P i v o t a l l y   c o n n e c t e d  

to  t h e   t i p p i n g   f r a m e   9  by  p i v o t   p i n s   10  a r e   t h e  

p i s t o n   r o d s   of   p i s t o n - i n - c y l i n d e r   d e v i c e s   11,   t h e  

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

by  p i v o t   p i n s   12  on  m o u n t i n g   b r a c k e t s   13  a t t a c h e d   t o  

t h e   l o a d i n g   h o p p e r .   E x t e n s i o n   of   t h e   p i s t o n - i n -  

c y l i n d e r   d e v i c e s   11  c a u s e s   t h e   t i p p i n g   f r a m e   9  t o  

r o t a t e   a b o u t   t h e   p i v o t   p i n s   8  f rom  an  i n i t i a l  

p o s i t i o n   A,  shown  i n   f u l l   l i n e s ,   c o r r e s p o n d i n g   to  t h e  

i n i t i a l   l i f t   p o s i t i o n ,   to  a  p o s i t i o n   A ' ,   shown  i n  

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

p o s i t i o n .  

A  l i f t   c a r r i a g e   l4   c o m p r i s e s   a  p a i r   o f   s u b s t a n t i a l l y  
h o r i z o n t a l   c r o s s m e m b e r s   15  and  16  i n t e r c o n n e c t e d   b y  
two  u p r i g h t   c h a n n e l   s e c t i o n s   17,   t h e   c h a n n e l   s e c t i o n s  

b e i n g   d i s p o s e d   i n   s u c h   a  m a n n e r   t h a t   e a c h   p a r t i a l l y  
e n c l o s e s   one  o f   t h e   u p r i g h t   s i d e   m e m b e r s   9C  o f  

t i p p i n g   f r a m e   9,  t h u s   p e r m i t t i n g   t h e   l i f t   c a r r i a g e   t o  



s l i d e   up  and  down  t h e   t i p p i n g   f r a m e   b e t w e e n   a n  

i n i t i a l   p o s i t i o n   B  ( F i g .   2 ) ,   shown  in   f u l l   l i n e s   a n d  

a  f i n a l   l i f t   p o s i t i o n   B ' ,   shown  in   d o t t e d   l i n e s .  

A n t i - f r i c t i o n   p a d s   18  ( F i g .   2A)  a r e   p r e f e r a b l y   f i t t e d  

b e t w e e n   t h e   i n n e r   f a c e s   of  t h e   c h a n n e l   s e c t i o n s   17  a n d  

t h e   t i p p i n g   f r a m e   u p r i g h t   s i d e   m e m b e r s   9C  t o  

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

Means   a r e   p r o v i d e d ,   p r e f e r a b l y   i n   t h e   f o rm  of   a  

p i s t o n - i n - c y l i n d e r   d e v i c e   19  ( F i g .   3)  to  p o w e r   t h e  

m o v e m e n t   of  t h e   l i f t   c a r r i a g e   14  a l o n g   t h e   t i p p i n g  

f r a m e   9.  The  r a n g e   of   c o n t a i n e r s   to  be  h a n d l e d   v a r y  

i n   v o l u m e   and  h e i g h t ,   t h u s   t h e   l i f t   c a r r i a g e   l4   m u s t  

h a v e   a  r a n g e   of  m o v e m e n t   to  e n a b l e   i t   to  e n g a g e   w i t h  

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

i s   a l s o   r e q u i r e d   to  c a t e r   f o r   u n e v e n   g r o u n d   c o n d i t i o n s  

and   v e h i c l e   s u s p e n s i o n   d e f l e c t i o n .   I f   a  p i s t o n - i n -  

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

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

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

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

t i p p i n g   f r a m e   9.  I f  a   f r a m e   9  b e c o m e s   too   t a l l   t h e n  

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

and   t h e   top   r a i l   4  b e c o m e s   too   h i g h   to  p e r m i t  

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

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

a m p l i f i e r   l i n k a g e   i s   p r o v i d e d   as  t he   i n t e r c o n n e c t i n g  

m e c h a n i s m   b e t w e e n   the   p i s t o n - i n - c y l i n d e r   d e v i c e   1 9  

and   t h e   l i f t   c a r r i a g e   14.   T h i s   a m p l i f i e r   l i n k a g e   h a s  

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

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

s q u a r e ,   even   l i f t   to  t he   l i f t   c a r r i a g e .  

The  p i s t o n - i n - c y l i n d e r   d e v i c e   19  i s   r i g i d l y   m o u n t e d  

a t   t h e   l o w e r   end  of   i t s   c y l i n d e r   on  t h e   l o w e r  



c r o s s m e m b e r   9B  of  t h e   t i p p i n g   f r a m e   9,  w i t h   t h e  

p i s t o n   r o d   e x t e n d i n g   u p w a r d l y .   A d j a c e n t   to  t h e  

i n t e r s e c t i o n   of   t h e   t i p p i n g   f r a m e   u p r i g h t s   9C  and  t o p  

c r o s s m e m b e r   9A  a r e   f i t t e d   p l a t e s   20  in   w h i c h   i s   a  

s u b s t a n t i a l l y   h o r i z o n t a l   s l o t   21.   E n g a g i n g   w i t h   t h e  

s l o t s   21  a r e   r e c t a n g u l a r   b e a r i n g   b l o c k s   22,  t h e  

b e a r i n g   b l o c k s   b e i n g   f r e e   to   move  a l o n g   t h e   s l o t s   2 1 .  

P i v o t a l l y   m o u n t e d   on  t h e   c e n t r e   of   t h e   b e a r i n g   b l o c k s  

22,   t h r o u g h  p i v o t   p i n s   23,  a r e   c r a n k e d   l i n k s   24,  t h e  

l i n k s   24  e x t e n d i n g   t r a n s v e r s e l y   a c r o s s   t h e   t i p p i n g  

f r a m e .   At  a  m e d i a n   p o i n t   o f   t h e   l i n k s   24  a  p i v o t  

p i n   25  e n g a g e s   t h e   two  l i n k s   and   i s   s e c u r e d   to   t h e  

u p p e r   end  o f   t h e   p i s t o n   r o d   o f   t h e   p i s t o n - i n - c y l i n d e r  

d e v i c e   19 .   On  e a c h   l i n k   24  a t   t h e   o p p o s i t e   end  to  t h e  

p i v o t   p i n s   23  a r e   m o u n t e d   s p h e r i c a l   r o d   ends   26  w h i c h  

i n   t u r n   a r e   c o n n e c t e d   v i a   s c r e w e d   r o d s   27  and  l o w e r  

s p h e r i c a l   r o d   e n d s   28  to  t h e   l o w e r   c r o s s m e m b e r   16  o f  

t h e   l i f t   c a r r i a g e   14.   T h u s ,   as  t h e   p i s t o n - i n - c y l i n d e r  

d e v i c e   19  i s   e x t e n d e d   or   r e t r a c t e d   p i v o t   p i n   25  r i s e s  

to  p o s i t i o n   251  and  f a l l s   on  a  s u b s t a n t i a l l y   v e r t i c a l  

l i n e ,   t h e   t r a n s v e r s e   l i n k s   24 ,   w o r k i n g   w i t h   a  

s c i s s o r   t y p e   a c t i o n ,   p i v o t   a b o u t   p i v o t   p i n s   25  and   2 3 ,  

t h e   b e a r i n g   b l o c k s   22  s l i d e   to  and  f r o   in   t h e i r   s l o t s  

21  and   t h e   l i f t   c a r r i a g e ,   v i a   t h e   d r i v e   f rom  t h e  

s p h e r i c a l l y   e n d e d   r o d s   27,   r i s e s   up  to  p o s i t i o n s   1 5 ' ,  
l6*  o r   r u n s   down  t h e   t i p p i n g   f r a m e   9.  Due  to  t h e  

l i n k a g e   24  t h e   m o v e m e n t   of   t h e   p i s t o n   r o d   of  d e v i c e   1 9  

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

c a r r i a g e   1 4 .  

A r r a n g e d   a l o n g   t h e   u p p e r   f a c e   o f   t he   l i f t   c a r r i a g e  

t o p   c r o s s m e m b e r   15  i s   a  row  of   u p w a r d l y   p o i n t i n g  

f i n g e r s   29  ( o n l y   two  of   w h i c h   a r e   shown  in   F i g .   2 ) ,  

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

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



l i f t i n g   r a i l   30  ( F i g .   2)  on  the   u p p e r   f r o n t   l i p   o f  

t he   c o n t a i n e r   to  be  e m p t i e d .  

In   F i g .   2  two  a l t e r n a t i v e   s i z e s   of   c o n t a i n e r   a r e   s h o w n ,  

a  c o n t a i n e r   31  b e i n g   a  l a r g e r   v o l u m e   t h a n   a  c o n t a i n e r  

32.   In   o p e r a t i o n   t h e   c o n t a i n e r   31  i s   p u s h e d   on  i t s  

c a s t o r   w h e e l s   up  to  t h e   r e a r   f a c e   of   t h e   l i f t / t i p  

m e c h a n i s m   to  p o s i t i o n   C  shown  in   f u l l   l i n e s .   T h e  

p i s t o n - i n - c y l i n d e r   d e v i c e   19  i s   e n e r g i s e d   and  t he   l i f t  

c a r r i a g e   r i s e s   up  t h e   t i p p i n g   f r a m e   9.  As  t h e   l i f t  

c a r r i a g e   r i s e s   t h e   f i n g e r s   29  e n g a g e   w i t h   t h e   c o n t a i n e r  

l i f t i n g   r a i l   30  and   l i f t   t he   c o n t a i n e r   u p w a r d s   u n t i l  

t h e   t op   f a c e   of  t h e   r a i l   30  a b u t s   a  f l a n g e   33  on  t h e  

t o p   c r o s s m e m b e r   9A  of   t he   t i p p i n g   f r a m e   9,  t h e  

c o n t a i n e r   t h e n   h a v i n g   r e a c h e d   p o s i t i o n   C ' .   T h e  

p i s t o n - i n - c y l i n d e r   d e v i c e s   11  a r e   t h e n   e n e r g i s e d   a n d  

t h e   a s s e m b l y   of  t i p p i n g   f r a m e   9,  l i f t   c a r r i a g e   14  a n d  

t h e   c o n t a i n e r   31  r o t a t e   as  a  w h o l e   a b o u t   p i v o t s   8 

to  t h e   t i p p e d   p o s i t i o n   C " ,   an  a b u t m e n t   r a i l   ( n o t  

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

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

c o n t a i n e r   to  t h e   g r o u n d .  

The  l a r g e r   v o l u m e   c o n t a i n e r   31  i s   f i t t e d   w i t h   a  l i d  

38  w h i c h   i s ,   when  v i e w e d   f rom  the   s i d e ,   of  c u r v e d  

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

34.  The  l i d   h a s   a  p a i r   of  o u t w a r d l y   e x t e n d i n g  

a b u t m e n t s   35.  C a r r i e d ,   p i v o t a l l y ,   on  t h e   c a n o p y   6  i s  

a  f r a m e   a s s e m b l y   36  ( F i g .   2)  c o m p r i s i n g   two  s p a c e d ,  

e l o n g a t e d   h o o k - s h a p e d   s i d e   members   36A,  i n t e r c o n n e c t e d  

by  a  c r o s s b a r ,   and  p i v o t i n g   a b o u t   p i n s   37.  T h e  

m e m b e r s   36A  a r e   b i a s e d   by  s p r i n g s   ( n o t   shown)   t o w a r d s  

an  a n t i - c l o c k w i s e   d i r e c t i o n ,   s u c h   m o v e m e n t   b e i n g  

l i m i t e d   b y  a b u t m e n t s  ( n o t   shown)  so  t h a t  t h e y   e x t e n d  



s u b s t a n t i a l l y   v e r t i c a l l y   d o w n w a r d s .   As  t h e   c o n t a i n e r  

31  r o t a t e s   f r o m   t h e   l i f t e d   p o s i t i o n   C'  to  t h e   t i p p e d  

p o s i t i o n   C "   t h e   l i d   a b u t m e n t s   35  e n g a g e   w i t h   t h e  

h o o k s   36A  o f   t h e   f r a m e   36  c a u s i n g   t h e   l i d   38  t o  

r o t a t e   a b o u t   p i n s   34  i n t o   an  o p e n   p o s i t i o n   D .  

In  an  a l t e r n a t i v e   m e t h o d   of   l o c a t i o n   to  t h e   v e r t i c a l  

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

as  d e s c r i b e d ,   t h e   l o w e r   end  of   t h e   l i f t   c a r r i a g e   c o u l d  

be  p i v o t a l l y   m o u n t e d   on  a  s l i d i n g   b l o c k   e n g a g i n g   t h e  

t i p p i n g   f r a m e   u p r i g h t   9C  and   t h e   u p p e r   end  of   t h e  

l i f t   c a r r i a g e   14  c o u l d   be  c o n n e c t e d   to   t h e   t i p p i n g  

f r a m e   9  v i a   a  p a i r   of  p i v o t e d   l i n k s   s u c h   t h a t   w h e n  

v i e w e d   f r o m   t h e   s i d e   a  ' s l i d e r   c r a n k   m e c h a n i s m   i s  

f o r m e d .   T h i s   m e c h a n i s m   w o u l d   e n a b l e   t h e   f i n g e r s   2 9  

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

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

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   l i f t   f i n g e r s   29  on  t h e  

l i f t   c a r r i a g e   may  be  r e p l a c e d ,   m o d i f i e d   or  a u g m e n t e d   b y  

a d d i t i o n a l   f e a t u r e s   to  e n a b l e   c o n t a i n e r s   of  v a r i o u s  

f o r m s   to  be  h a n d l e d .  

R e f e r e n c e   i s   now  made  to  F i g s .   4 - 1 0   i n   w h i c h   one  s u c h  

m o d i f i c a t i o n   i s   made .   In   t h e   F i g s .   4 - 1 0   e m b o d i m e n t  

t he   m a i n   l i f t i n g / t i p p i n g   m e c h a n i s m   as  d e s c r i b e d   i n  

r e l a t i o n   to   F i g s .   1 -3   r e m a i n s ,   a l t h o u g h   p a r t s   a r e  

o m i t t e d   f r o m   F i g s .   4 - 1 0   f o r   c l a r i t y .   In   F i g s .   4 - 1 0  

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

as  shown  i n   F i g s .   1 - 3 .  

The  a r r a n g e m e n t   of   F i g s .   4 - 1 0   i s   to   e n a b l e   t h e  

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

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



the   o r d e r   of   one  m e t r e   in  d i a m e t e r   and  one  and  a  h a l f  

m e t r e s   h i g h .   Such  c o n t a i n e r s   a r e   d e s i g n e d   to  b e  

l i f t e d   by  e n g a g e m e n t   of   l i f t i n g   a rms  u n d e r   t h e  

c o n t a i n e r ,   t h e   u p p e r   edge  of  t h e   c o n t a i n e r   b e i n g   g r i p p e d  

d u r i n g   l i f t i n g .  

In   F i g s .   4 - 7   t h e r e   i s   shown  l i f t i n g   arms  or  f o r k s  

50  f o r   e n g a g i n g   u n d e r   a  c y l i n d r i c a l   c o n t a i n e r   3 9 ,  

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

p o s i t i o n .  

The  f o r k s   50  a r e   g e n e r a l l y   L - s h a p e d   e a c h   h a v i n g   a  

h o r i z o n t a l l y - d i r e c t e d   p o r t i o n   43  and  a  c i r c u l a r  

s e c t i o n   v e r t i c a l   p o r t i o n   or  s h a f t   44.  The  s h a f t s   4 4  

a r e   e a c h   f r e e   to   r o t a t e   a n d  t o   move  a x i a l l y   i n  

b e a r i n g s   46  l o c a t e d   in   t h e   h o r i z o n t a l   l o w e r   c r o s s  

member s   9B  of   t h e   t i p p i n g   f r a m e   9.  The  u p p e r   e n d s  

of  t h e   s h a f t   44  a r e   c o n n e c t e d   by  b e a r i n g   a s s e m b l i e s  

47  to  t r u n n i o n   a s s e m b l i e s   45  w h i c h   a r e   r i g i d l y  

m o u n t e d   on  t h e   c a r r i a g e   l i f t   a s s e m b l y   14.  Thus   t h e  

s h a f t s   44  a r e   r a i s e d   and  l o w e r e d   by  v e r t i c a l   m o v e m e n t  

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

F i g s .   1 - 3 ,   and   the   p o r t i o n s   43  a r e   r a i s e d   and  l o w e r e d  

w i t h   t h e   s h a f t s   4 4 .  

The  h o r i z o n t a l   p o r t i o n s   43  a r e   m o v a b l e   f rom  t h e  

r e a r w a r d l y - e x t e n d i n g   f u l l   l i n e   p o s i t i o n   ( F i g .   7 )  

t o w a r d s   a  p a r k e d ,   i n o p e r a t i v e   p o s i t i o n   4 3 ' .  

In  t h e   r e a r w a r d l y - e x t e n d i n g   p o s i t i o n   t h e   p o r t i o n s   4 3  

a b u t   e a c h   o t h e r   o v e r   s u r f a c e s   48  and  i n   t h e  

i n o p e r a t i v e   p o s i t i o n   43'   o v e r   s u r f a c e s   4 9 .  

The  f o r k s   50  a r e   moved  b e t w e e n   t h e   i n o p e r a t i v e   a n d  

o p e r a t i v e   p o s i t i o n s   m a n u a l l y   by  m e a n s   of   a  l i n k a g e   ( n o t  

shown)   o r ,   u n d e r   p o w e r ,   by  a  p i s t o n  a n d   c y l i n d e r   ( n o t  

s h o w n ) .  



At  t h e   u p p e r   end   of   t h e   t i p p i n g   f r a m e   a r e   m o u n t e d   t w o  

v e r t i c a l   s h a f t s   42  w h i c h   e a c h   r o t a t e   and  move  a x i a l l y  

w i t h i n   t h e   v e r t i c a l   l e g s   9C  of   t h e   f r a m e   9.  T h e  

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

p i c k   up  arm  40  w h i c h   e x t e n d s   h o r i z o n t a l l y   and  w h i c h  

p i v o t a l l y   s u p p o r t s   h o o k s   41.   The  a rms   40  can  a d o p t  

an  o p e r a t i v e ,   r a i s e d   p o s i t i o n   e x t e n d i n g   r e a r w a r d l y  

( s h o w n   i n   f u l l   l i n e s )   or  a  s i d e w a y s - e x t e n d i n g   l o w e r e d  

p o s i t i o n   401  i n   w h i c h   t h e   a rms   a r e   i n o p e r a t i v e .  

F i g .   8  s h o w s   t h e   means   by  w h i c h   e a c h   arm  40  i s  

r a i s e d ,   l o w e r e d   and  r o t a t e d .   The  s h a f t   42  l o c a t e s   i n  

a  b o r e   of   a  g u i d e   t u b e   52  m o u n t e d   i n   t h e   s i d e   member   9C 

of  t h e   f r a m e   9.  A  h e l i c a l   s l o t   58  i s   f o r m e d   a t   t h e  

l o w e r   end  of   t h e   t u b e   52  and  a  p i n   51  c a r r i e d   on  t h e  

s h a f t   42  l o c a t e s   i n   t h e   s l o t   58  so  t h a t   when  t h e  

s h a f t   42  i s   moved   a l o n g   and  r e l a t i v e   to  t h e   t u b e   52  t h e  

s h a f t   a l s o   r o t a t e s   r e l a t i v e   to  t h e   t u b e   52.  The  l o w e r  

end  of   t h e   s h a f t   42  c a r r i e s   an  a b u t m e n t   r i n g   54  w h i c h  

a b u t s   t h e   l o w e r   end  of   the   t u b e   52  when  t h e   s h a f t   i s   i n  

i t s   r a i s e d   p o s i t i o n .   The  s h a f t   42  i s   moved  a l o n g  

t h e   t u b e   52  by  a  d o u b l e - a c t i n g   p i s t o n   and  c y l i n d e r   d e v i c e  

56  w h i c h   a t   one  end  i s   f i x e d   to  t h e   s h a f t   42  by  a  p i n   5 5  

and   i s   s e c u r e d   a t   i t s   o t h e r   end   to  t h e   s i d e   f r a m e   m e m b e r  

9C  by  a  p i v o t   b r a c k e t   5 7 .  

E x t e n s i o n   of   t h e   p i s t o n   in   t h e   c y l i n d e r   56  c a u s e s   t h e  

s h a f t   42  to  c a u s e   t h e   arm  40  to   r i s e   and  move  f rom  a  

l o w e r e d   p o s i t i o n   to  a  r a i s e d   and   r e a r w a r d l y   d i r e c t e d ,  

o p e r a t i v e   p o s i t i o n .  

F i g s .   9  and   10  show  means   f o r   g r i p p i n g   t h e   u p p e r   e d g e  

of   a  c o n t a i n e r   39,   s u c h   means   i n c l u d i n g   a  hook   4 1  

h a v i n g   a  d o w n w a r d l y - d i r e c t e d   t a n g   41A.  The  hook   4 1  

i s   p i v o t a l l y   c o n n e c t e d   to  e a c h   arm  40  t h r o u g h   a  p i v o t  



60  and  i s   f r e e   to  move  f rom  a  f u l l   l i n e   p o s i t i o n ,   a s  

shown ,   to  p o s i t i o n   41 '   and  i s   b i a s e d   t o w a r d s   p o s i t i o n  
41 '   by  a  t e n s i o n   s p r i n g   61  w h i c h   i n t e r c o n n e c t s   t h e  

hook   41  and  t h e   arm  40.   As  shown ,   a  t o p   e d g e  

of   t he   c o n t a i n e r   39  i s   e n g a g e d   w i t h   t h e   hook   4 1 ,  

t h e   hook   b e i n g   moved   to  t he   f u l l   l i n e   p o s i t i o n   a g a i n s t  

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

To  l i f t   and  t i p   a  c y l i n d r i c a l   c o n t a i n e r   39  t he   f o r k s  

43  a r e   moved  to  t h e i r   o p e r a t i v e   p o s i t i o n   f r o m  

p o s i t i o n   431  and  t h e   c y l i n d e r   19  i s   r e t r a c t e d   t o  

l o w e r   t he   f o r k s   t o w a r d s   t h e   g r o u n d   v i a   t h e   b e a r i n g   4 7 .  

The  c y l i n d e r s   56  a r e   t h e n   e x t e n d e d   to  c a u s e   the   a r m s  

40  to  l i f t   and   r o t a t e   f rom  p o s i t i o n   401  t o w a r d s   t h e  

o p e r a t i v e   p o s i t i o n ,   t h e   h o o k s   41  b e i n g   i n   p o s i t i o n  

41t  u n d e r   t he   a c t i o n   of   t h e   s p r i n g   61  to   r e c e i v e   t h e  

t o p   edge  of  t h e   c o n t a i n e r   3 9 .  

The  c o n t a i n e r   39  i s   m o u n t e d   on  w h e e l s   59  and  i s  

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

v e r t i c a l   p o r t i o n   40A  of   t he   arms  i s   e n g a g e d .  

The  c y l i n d e r   19  i s   e x t e n d e d   to  l i f t   t h e   f o r k s   43  a n d  

t h e   f o r k s   e n g a g e   u n d e r   t h e   b a s e   of   t h e   c o n t a i n e r   39  t o  

l i f t   t he   c o n t a i n e r   u n t i l   t he   top   edge   e n g a g e s   t he   h o o k s  

41  and  c a u s e s   t h e   h o o k s   to  p i v o t   a b o u t   p i v o t s   60  u n t i l  

f u r t h e r   p i v o t i n g   i s   p r e v e n t e d   by  a b u t m e n t   of  f a c e s   6 3 .  

The  c o n t a i n e r   39  i s   now  f i r m l y   l o c k e d   b e t w e e n   t h e  

h o o k s   41  and  t h e   f o r k s   43  and  can   be  t i p p e d ,   a s  

d e s c r i b e d   in   r e l a t i o n   to  F i g s .   1 - 3 ,   t o w a r d s   t h e  

t i p p e d   p o s i t i o n   Q "  by  e x t e n s i o n   of  t h e   c y l i n d e r s   1 1 .  

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

l o w e r e d   and  r e l e a s e d   by  t h e   r e v e r s e   p r o c e d u r e .  



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

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

a p p r e c i a t e d   t h a t   t h e   a p p a r a t u s   can  e q u a l l y   b e  

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

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

a s s o c i a t e d   w i t h   a  p a c k i n g   m e c h a n i s m .  



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

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

by  f i r s t   d r i v e   means   a b o u t   a  g e n e r a l l y   h o r i z o n t a l  

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

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

means   on  t h e   l i f t   c a r r i a g e   f o r   p i c k i n g   up  a  c o n t a i n e r ,  

and  s e c o n d   d r i v e   means   i n t e r c o n n e c t i n g   t h e   t i p p i n g  

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

r e l a t i v e   m o v e m e n t   and  p i c k i n g   up  and  l i f t i n g  

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

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

b e t w e e n   t h e   t i p p i n g   f r a m e   and  t he   l i f t i n g   c a r r i a g e .  

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

s e c o n d   d r i v e   means   i n c l u d e s   a  l i n k a g e   and  a  

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

c y l i n d e r   e f f e c t i n g   a  r e c t i l i n e a r ,   r e c i p r o c a l  

m o v e m e n t   of   t he   l i f t i n g   c a r r i a g e   r e l a t i v e   to  t h e  

t i p p i n g   f r a m e .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   t h e  

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

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

m o v e m e n t   of  t he   p i s t o n   and  c y l i n d e r .  

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  w h e r e i n   t h e   l i n k s  

a r e   e a c h   c r a n k e d   w i t h   one  end  c o n n e c t e d   to  t h e  

l i f t i n g   c a r r i a g e   and  t h e   o t h e r   end  to  t h e   t i p p i n g  

f r a m e ,   t he   p i v o t   b e t w e e n   t he   l i n k s   b e i n g  

c o n n e c t e d   to  t he   p i s t o n   and  c y l i n d e r   of  t h e  

s e c o n d   d r i v e   m e a n s .  

5.  A p p a r a t u s   a c c o r d i n g   to  any   one  of  t h e   p r e c e d i n g  



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

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

and   an  a b u t m e n t   on  t h e   t i p p i n g   f r a m e   w h e r e b y  

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

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

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

and   s a i d   a b u t m e n t .  

6.  A p p a r a t u s   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   c o m p r i s i n g   a t   l e a s t   one  l i f t   a r m  

c a r r i e d   on  t h e   l i f t   c a r r i a g e   and  e x t e n d i n g  

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

c o n t a i n e r   and  to  p i c k   up  t h e   c o n t a i n e r   when  t h e  

l i f t   c a r r i a g e   i s   moved  u p w a r d s   r e l a t i v e   to  t h e  

t i p p i n g   f r a m e .  

7.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   6  w h e r e i n   t h e  

l i f t   arm  i s   m o v a b l e   o u t   of   s a i d   o u t w a r d l y   e x t e n d i n g  

o p e r a t i v e   p o s i t i o n   to  an  i n o p e r a t i v e   p o s i t i o n .  

8.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   6  or  7  c o m p r i s i n g  

a t   l e a s t   one  g r i p p i n g   arm  m o u n t e d   on  t h e   t i p p i n g  
f r a m e   and  e x t e n d i n g   o u t w a r d l y   to  h o o k   o v e r  

an  u p p e r   end  of   t h e   c o n t a i n e r   when  t h e   c o n t a i n e r  

i s   l i f t e d   by  t h e   l i f t   arm  on  t h e   l i f t   c a r r i a g e .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   8  w h e r e i n   t h e  

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

e x t e n d i n g ,   o p e r a t i v e   p o s i t i o n   and  an  i n o p e r a t i v e  

p o s i t i o n .  

10 .   A p p a r a t u s   a c c o r d i n g   to  c l a i m   9  w h e r e i n   s a i d  

i n o p e r a t i v e   p o s i t i o n   of   t h e   g r i p p i n g   arm  i s  

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

and   s a i d   m o v e m e n t   i s   e f f e c t e d   by  r e c i p r o c a l  

d r i v e   m e a n s .  



11.  A p p a r a t u s   a c c o r d i n g   to  c l a i m s   8,  9  or  10  w h e r e i n  

the   g r i p p i n g   arm  i n c l u d e s   a  r e s i l i e n t   hook   m e m b e r  

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

the   u p p e r   end  of  the   c o n t a i n e r   t o w a r d s   a  g r i p p i n g  

p o s i t i o n   a g a i n s t   t he   b i a s   of  s p r i n g   m e a n s .  
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