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©  Device  for  tipping  a  container. 

  A  device  (3)  for  tipping  a  container  (1),  comprises  a  rigid 
support  structure  (4),  a  pair  of  arms  (16)  pivotally  attached  at 
inner  ends  (15)  thereof  to  the  support  structure  (4)  on  a 
common  pivot  axis  (14),  the  arms  (16)  being  located  in  a 
common  radial  plane  and  being  spaced  from  one  another  so 
as  to  be  capable,  in  use,  of  embracing  a  container  (1),  drive 
means  (20),  operable  to  cause  the  arm  (16)  to  pivot  with 
respect  to  the  support  structure  (4),  and  latching  means  (29) 
carried  by  the  device  (3)  and  adapted,  in  use,  to  engage  a 
container  (1)  to  prevent  angular  movement  of  the  container 
(1)  with  respect  to  the  arms  (16)  during  pivotal  movement  of 
the  latter  to  a  tipped  position  wherein  the  container  (1)  may 
discharge  its  load.  The  arms  (16)  may  comprise  an  inner  arm 
part  and  an  outer  arm  part  with  an  interconnecting  ram. 
Alternatively,  the  arms  (16)  may  be  cranked.  A  trailer  and 
self-propelled  vehicle  provided  with  such  a  device  are  also 
disclosed. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  d e v i c e   f o r  

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

a  v e h i c l e ,   w h i c h   may  be  a  t r a i l e r   or  s e l f - p r o p e l l e d  

v e h i c l e .  

A  w e l l - k n o w n   f o r m   of  v e h i c l e - m o u n t e d ,  

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

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

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

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

e n g a g e   o p p o s i t e   s i d e s   of  t h e   c o n t a i n e r .   A 

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

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

d e s c r i b e d   in   B r i t i s h   P a t e n t   S p e c i f i c a t i o n  

1 , 1 1 2 , 3 1 5 ,   w h e r e b y   c o n t a i n e r   t i p p i n g   i s   m a d e  

p o s s i b l e   by  l o c k i n g   t h e   c o n t a i n e r ,   in   a n  

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

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

a s p e c t   of  i n i t i a l   c o s t s ,   m a i n t e n a n c e   c o s t s   a n d  

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

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

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

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

a r r a n g e m e n t s   e x t e n d i n g   b e t w e e n   an  e l e v a t i n g   s u p p o r t  

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

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  

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



h a n d l i n g   and  a d d i t i o n a l   s k i p   t i p p i n g ,   w h i c h   i s  

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

a n d   l e s s   p r o n e   to   c o m p o n e n t   f a i l u r e / w e a r   b y  

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

A c c o r d i n g   to   a  f i r s t   a s p e c t   of  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  d e v i c e   f o r   t i p p i n g   a 

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

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

t h e r e o f   to   t h e   s u p p o r t   s t r u c t u r e   on  a  c o m m o n  

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

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

as  to  be  c a p a b l e ,   in  u s e ,   of  e m b r a c i n g   a  c o n t a i n e r ,  

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

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

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

r e m o v a b l e   l a t c h i n g   p i n   a d a p t e d   t o   be  l o c a t e d  

p a r t i a l l y   in  a  h o l e   in  t h e   a rm  and  p a r t i a l l y   in  a n  

a l i g n e d   h o l e   or  r e c e s s   in  an  a d j a c e n t   s i d e   of  t h e  

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

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

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

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

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

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

p a i r   of  a r m s   s p a c e d   f r o m   one   a n o t h e r   so  as  to   b e  



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

b e i n g   of  e l o n g a t e ,   t w o - p a r t   c o n s t r u c t i o n   c o n s i s t i n g  

of  an  i n n e r   arm  p a r t   p i v o t a l l y   a t t a c h e d   to   t h e  

s u p p o r t   s t r u c t u r e   on  a  c o m m o n   p i v o t a l   a x i s   and  a n  

o u t e r   arm  p a r t ,   t he   o u t e r   arm  p a r t   b e i n g   p i v o t a l l y  

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

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

arm  p a r t ,   and  w i t h   a  c o n t a i n e r   s u s p e n d a b l e   from  t h e  

o u t e r   e n d s   of  t h e   o u t e r   arm  p a r t s   so  as  to   b e  

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

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

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

c a r r i e d   by  t h e   d e v i c e   and  a d a p t e d ,   in  u s e ,   t o  

e n g a g e   the   c o n t a i n e r   to   p r e v e n t   a n g u l a r   m o v e m e n t   o f  

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

p i v o t a l   movemen t   of  t he   l a t t e r   to  a  t i p p e d   p o s i t i o n  

w h e r e i n   t he   c o n t a i n e r   may  d i s c h a r g e   i t s   l o a d .  

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

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

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

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

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

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

as  to  be  c a p a b l e ,   in  u s e ,   of  e m b r a c i n g   a  c o n t a i n e r ,  

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



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

m e a n s   c a r r i e d   by  t h e   v e h i c l e   and   a d a p t e d ,   in  u s e ,  

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

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

p i v o t a l   m o v e m e n t   of  t he   l a t t e r   to  a  t i p p e d   p o s i t i o n  

w h e r e i n   t h e   c o n t a i n e r   may  d i s c h a r g e   i t s   l o a d .  

I t   w i l l   t h e r e f o r e   be  a p p r e c i a t e d   t h a t   w h e n  

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

a s p e c t s   of  t h e   i n v e n t i o n ,   t h e   c o n t a i n e r ,   w h e n  

r e q u i r e d   t o   p e r f o r m   i t s   t i p p i n g   f u n c t i o n ,   i s  

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

t h e   same  a r c   as  the   a r m s .   I f   t h e   t i p p i n g   f a c i l i t y  

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

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

c o n t a i n e r   i s   h a n d l e d   in  t h e   c o n v e n t i o n a l   m a n n e r ,  

r e m a i n i n g   in  a  h o r i z o n t a l   p l a n e   d u r i n g   p i v o t a l  

m o v e m e n t   of  t h e   a r m s .  

In  d e t a i l ,   t h e   d r i v e   m e a n s   may  be  p o w e r  

o p e r a t e d   or  m a n u a l l y   o p e r a t e d .   In  t h e   f o r m e r   c a s e  

t h e   d r i v e   m e a n s   may  c o m p r i s e   a  h y d r a u l i c   ram  or  a 

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

m e a n s   may  c o m p r i s e   a  s c r e w   d e v i c e   or  a  w i n c h .   I n  

d e t a i l ,   a  s i n g l e   h y d r a u l i c   ram  may  be  l o c a t e d  

c e n t r a l l y   of  t h e   s u p p o r t   s t r u c t u r e   or  a l t e r n a t i v e l y  

two  h y d r a u l i c   rams  may  be  p r o v i d e d ,   one  l o c a t e d   a t  

e a c h   s i d e   of  t h e   s u p p o r t   s t r u c t u r e   so  as  to   b e  



c o n n e c t e d   one  to  each   arm  w i t h   a  l i n e   of  a c t i o n   i n  

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

P r e f e r a b l y ,   t he   or  each   ram  is  d o u b l e - a c t i n g .  

W i t h   t h e   d e v i c e s   of  t h e   s e c o n d   and  t h i r d  

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

e a c h   arm  may  a g a i n   c o m p r i s e   a  r e m o v a b l e   l a t c h i n g  

p i n   a d a p t e d   to   be  l o c a t e d   p a r t i a l l y   in  a  h o l e   i n  

the   arm  and  p a r t i a l l y   in  an  a l i g n e d   h o l e   or  r e c e s s  

in  an  a d j a c e n t   s i d e   of  t h e   c o n t a i n e r .  

The  a r m s   may  be  a t t a c h e d   a t   t h e i r   i n n e r  

e n d s   to   t h e   s u p p o r t   s t r u c t u r e   on  c o - a x i a l   p i v o t  

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

m e c h a n i c a l l y   c o n n e c t e d   t o g e t h e r .   The  m e c h a n i c a l  

c o n n e c t i o n   may  c o m p r i s e   a  beam  c o n n e c t e d   b e t w e e n  

o u t e r   e n d s   of  t h e   two  a r m s   t o   f o r m   an  i n v e r t e d   " U " -  

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

c o n n e c t e d   b e t w e e n   i n n e r   e n d s   of  t h e   two   a r m s   t o  

form  a  " U " - s h a p e d   f r a m e .  

U s u a l l y ,   i t   w i l l   be  r e q u i r e d   f o r   e a c h   a r m  

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

may  be  s u s p e n d e d   f r o m   t h e   a r m s .   The  s u s p e n s i o n  

e l e m e n t s   may  be  f l e x i b l e ,   e . g .   c o m p r i s i n g   f o u r  

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

l i n k s .   F u r t h e r m o r e ,   e a c h   arm  is   p r o v i d e d   t o w a r d s  

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

p l a t e   l o c a t e d   i n b o a r d   of  each   arm  and  p r o v i d e d   w i t h  



t w o   a p e r t u r e s   f o r   c o n n e c t i o n   to  two   s u s p e n s i o n  

e l e m e n t s .  

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

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

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

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

of  t h e   i n v e n t i o n .  

The  d e v i c e   i s   r e m o v a b l y   a t t a c h e d   t o   t h e  

t r a i l e r ,   and  the   s u p p o r t   s t r u c t u r e   may  c o n v e n i e n t l y  

be   c o n s t i t u t e d   by  t h e   t r a i l e r  c h a s s i s .  

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

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

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

i n t e r n a l   c o m b u s t i o n   e n g i n e   or  f r o m   one  or  m o r e  

t r a i l e r - m o u n t e d   b a t t e r i e s .   In  d e t a i l ,   t h e   p o w e r  

p a c k   may  be  l o c a t e d   a t   one  end  of  t h e   t r a i l e r  

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

a t t a c h e d   to   t h e   s u p p o r t   s t r u c t u r e   a t   t h e   o t h e r   e n d  

of   t h e   t r a i l e r .   In  t h i s   e m b o d i m e n t ,   g r o u n d  

e n g a g e a b l e   o u t r i g g e r   pads   a re   p r e f e r a b l y   c a r r i e d   by 

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

p i v o t a l   a t t a c h m e n t   of  t h e   a r m s   to   t h e   s u p p o r t  

s t r u c t u r e .  

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

i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a  s e l f - p r o p e l l e d  

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



t h e   f i r s t ,   s e c o n d   or  t h i r d   a s p e c t   of  t he   i n v e n t i o n .  

B a s i c a l l y ,   t h e   c o n t a i n e r   may  be  a  s k i p ,   a 

t a n k   or  a  c o n c r e t e   m i x i n g   u n i t .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

g r e a t e r   d e t a i l ,   by  way  of  e x a m p l e s ,   w i t h   r e f e r e n c e  

to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  a  f i r s t  

e m b o d i m e n t   of  the   d e v i c e   a c c o r d i n g   to  the   i n v e n t i o n  

i n c o r p o r a t e d   in  a  t r a i l e r ;  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n   of  t h e  

e m b o d i m e n t   of  F i g u r e   1  but   i n c o r p o r a t i n g   a d d i t i o n a l  

e q u i p m e n t ;  

F i g u r e   3  i s   a  r e a r   v i e w   of  a  s e c o n d  

e m b o d i m e n t   of  t he   d e v i c e   a c c o r d i n g   to  the   i n v e n t i o n  

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

F i g u r e   4  c o r r e s p o n d s   to   f i g u r e   3  bu t   s h o w s  

a  t h i r d   e m b o d i m e n t .  

In  a l l   F i g u r e s ,   l i k e   c o m p o n e n t s   a r e  

a c c o r d e d   l i k e   r e f e r e n c e   n u m e r a l s .  

A  s k i p   s h o w n   a t   1  in  f u l l   l i n e   in  a  n o n -  

t i p p e d   p o s i t i o n   is   c a r r i e d   by  a  v e h i c l e   2  and  r e a d y  

f o r   t i p p i n g   t o   p o s i t i o n   1A  as  i n d i c a t e d   in  c h a i n -  

d o t t e d   l i n e   in  a  m a n n e r   t h a t   w i l l   be  d e s c r i b e d   i n  

d e t a i l   l a t e r .  

A  d e v i c e   3  a c c o r d i n g   t o   t h e   i n v e n t i o n  

c o m p r i s e s   a  r i g i d   s u p p o r t   s t r u c t u r e   4  w h i c h ,   in  t h e  



e m b o d i m e n t   of  F i g u r e s   1  and   2,  i s   c o n s t i t u t e d   b y  

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

t h i s   b e i n g   a  t r a i l e r   5  and  in  t h e   e m b o d i m e n t   o f  

F i g u r e s   3  and  4,  b e i n g   a  l o a d i n g   p l a t f o r m   6  of  a 

l o r r y   7,  a l l   t h e   v e h i c l e s   b e i n g   p r o v i d e d   w i t h   r o a d  

w h e e l s   8 .  

In  t h e   e m b o d i m e n t   of  F i g u r e s   1  and  2,  t h e  

t r a i l e r   5  i n c o r p o r a t e s   a t   one  end  9  t h e r e o f   a 

t o w i n g   h i t c h   10  and  a  j o c k e y   w h e e l   11  and  a t   t h e  

o t h e r   end  12  t h e r e o f   a  p a i r   of  g r o u n d   e n g a g e a b l e  

o u t r i g g e r   p a d s   13  s h o w n   in  t h e i r   i n b o a r d ,   s t o r a g e  

p o s i t i o n .   To  t h e   end   12  of  t h e   t r a i l e r   5  a r e  

p i v o t a l l y   a t t a c h e d ,   a b o u t   a  common  p i v o t a l   a x i s   1 4 ,  

i n n e r   e n d s   15  of  a  p a i r   of  a r m s   16,  w h o s e   o u t e r  

e n d s   17  a r e   c o n n e c t e d   t o g e t h e r   by  a  b e a m   1 8  t o   f o r m  

an  i n v e r t e d   " U " - s h a p e d   f r a m e   19,  the   a rms   16  b e i n g  

s u i t a b l y   s p a c e d   f r o m   one  a n o t h e r   so  as  t o   e m b r a c e  

t h e   s k i p   1.  At  e a c h   s i d e   of  t h e   t r a i l e r   5  i s  

l o c a t e d   a  d o u b l e - a c t i n g   h y d r a u l i c   ram  20  p i v o t a l l y  

a t t a c h e d   at   21  to   t h e   s u p p o r t   s t r u c t u r e   4  and  at   22  

to   one  arm  16,  t h e   r a m s   20  r e c e i v i n g   h y d r a u l i c  

f l u i d   f r o m   a  p o w e r   p a c k   23  c o m p r i s i n g ,   b u t   n o t  

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

pump  and  s u i t a b l e   c o n t r o l   v a l v e s .   T o w a r d s   t h e  

o u t e r   e n d s   17  of  e a c h   arm  16  i s   p i v o t a l l y   m o u n t e d   a  

s u s p e n s i o n   p l a t e   24  l o c a t e d   i n b o a r d   of  e a c h   arm  16 



and   p r o v i d e d   w i t h   t w o   a p e r t u r e s   25  ( o n e   o n l y  

v i s i b l e   in  F i g u r e   2)  f o r   c o n n e c t i o n   to   one   end   o f  

f l e x i b l e   e l e m e n t s   26,  26A,  c o n s t i t u t e d   by  c h a i n s   o r  

r o p e s ,   t h e   o t h e r   e n d s   of  w h i c h   a r e   a t t a c h e d   a t   2 8  

to   t h e   s k i p   1.  B e t w e e n   t h e   p l a t e   24  and  t h e   p i v o t  

p o i n t   22,   ech   arm  16  i s   p r o v i d e d   w i t h   e l e m e n t s   of  a 

l a t c h i n g   m e a n s   29,   w h i c h   c o m p r i s e s .   a  r e m o v a b l e  

l a t c h i n g   p i n   30  a d a p t e d   to  be  p a s s e d   p a r t i a l l y  

t h r o u g h ,   and   l o c a t e d   p a r t i a l l y   i n ,   a  h o l e   31  

p r o v i d e d   in   e a c h   a rm   16,   w h e n   t h e   h o l e   31  i s  

a x i a l l y   a l i g n e d   w i t h   a  h o l e   or  r e c e s s   32  in  a n  

a d j a c e n t   s i d e   of  t h e   s k i p   1,  and   t h i s   i s   t h e  

p o s i t i o n   in  w h i c h   t h e   d e v i c e   3  of  t he   i n v e n t i o n   i s  

i l l u s t r a t e d   in  F i g u r e s   1  and  2 .  

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

the   s k i p   1,  f i r s t l y   t he   o u t r i g g e r   pads   13  a re   s w u n g  

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

g r o u n d .   T h e r e a f t e r ,   t he   p o w e r   pack  23  is   a c t i v a t e d  

to  e x t e n d   t h e   rams   20  to  p i v o t   t he   a rms  16  t h r o u g h  

t h e   c h a i n   d o t t e d   p o s i t i o n   16A  e t c .   In  m o s t  

c i r c u m s t a n c e s ,   i t   w i l l   not   be  n e c e s s a r y   to   t i p   t h e  

s k i p   b e y o n d   p o s i t i o n   1A  to  a c h i e v e   c o m p l e t e   t i p p i n g  

of  i t s   c o n t e n t s .   H o w e v e r ,   i f   a  p r o d u c t   s u c h   a s  

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

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

p o s i t i o n   1A  may  be  r e q u i r e d ,   as  w i l l   be  r e a d i l y  



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

in  p o s i t i o n s   1A  and  b e y o n d ,   t h e   p o s i t i o n   of  t h e  

s k i p   1  w i t h   r e s p e c t   t o   t h e   f r a m e   19  i s   s t a b i l i z e d  

by  t e n s i o n   in  t h e   e l e m e n t s   26A  ( t h e   e l e m e n t s   2 6  

b e i n g   s l a c k )   in  c o n j u n c t i o n   w i t h   t h e   s u p p o r t   a n d  

c o n t r o l   a f f o r d e d   by  t h e   l a t c h i n g   p i n s   30.  T o  

p r e v e n t   l o s s   of  t h e   l a t t e r ,   t h e y   a r e   p r e f e r a b l y  

a t t a c h e d   to   s h o r t   c h a i n s   in  t u r n   a t t a c h e d   to   t h e  

a r m s   16.  I t   w i l l   be  a p p r e c i a t e d   t h a t   i f   t h e   u s e r  

w i s h e s   to   o p e r a t e   t h e   d e v i c e   3  w i t h   a  n o n - t i p p i n g  

a c t i o n ,   i . e .   so  t h a t   t h e   s k i p   1  i s   l i f t e d   t o   a n d  

f r o m   t h e   p o s i t i o n   1C,  t h e n   t h e   l a t c h i n g   m e a n s   29  i s  

no t   e m p l o y e d .  

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

f r e e l y   r o t a t a b l e   p u l l e y   33  i s   c a r r i e d   by  t h e   b e a m  

18  to  r e c e i v e   a  w i r e   e t c . ,   r ope   34  t e r m i n a t i n g   in  a  

h o o k   35,  t h e   r o p e   e x t e n d i n g   f r o m   a  w i n c h   36  m o u n t e d  

on  t h e   power   pack   2 3 .  

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

F i g u r e   3,  e a c h   arm  16  c o m p r i s e s   an  i n n e r   arm  p a r t  

37  p i v o t a l l y   a t t a c h e d   a t   14  to   t h e   s u p p o r t  

s t r u c t u r e   4  and  an  o u t e r   arm  p a r t   38  p i v o t a l l y  

a t t a c h e d   a t   39  to  t h e   i n n e r   arm  p a r t   37,   a  f u r t h e r  

h y d r a u l i c   ram  40  b e i n g   p i v o t a l l y   c o n n e c t e d   b e t w e e n  

t h e   arm  p a r t s   37  and  38,  and  a  ram  20  p i v o t a l l y  

c o n n e c t e d   b e t w e e n   a  m o u n t i n g   p l a t e   39  and  e a c h  



i n n e r   arm  p a r t   37,   a  s u s p e n s i o n   p l a t e   24  b e i n g  

c a r r i e d   a t   o u t e r   e n d s   of  e a c h   o u t e r   arm  p a r t   3 8 .  

O t h e r w i s e   o p e r a t i o n   of  t h e   d e v i c e   is  much  the   s a m e  

as  p r e v i o u s l y   d e s c r i b e d   w i t h   r e s p e c t   to   t h e   f i r s t  

e m b o d i m e n t .  

In  t h e   t h i r d   e m b o d i m e n t ,   i l l u s t r a t e d   i n  

F i g u r e   4,  t h e   a r m s   16  a r e   c r a n k e d ,   w h i l e   t h e  

c o n n e c t i n g   beam  14  i n c o r p o r a t e s   a  p o w e r e d   h o i s t i n g  

d e v i c e   41  to  g i v e   v e r t i c a l   l i f t   to   t h e   s k i p   1 

b e f o r e   t h e   a r m s   16  a r e   s w u n g   o u t b o a r d   a b o u t   t h e  

a x i s   14  and  c o n v e r s e l y   to   g i v e   v e r t i c a l   l o w e r i n g  

a f t e r   t h e   arms  16  a re   swung  i n b o a r d .  



1.  A  d e v i c e   f o r   t i p p i n g   a  c o n t a i n e r ,  

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

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

t h e   s u p p o r t   s t r u c t u r e   on  a  common  p i v o t a l   a x i s ,   t h e  

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

b e i n g   s p a c e d   f r o m  o n e   a n o t h e r   so  as  to  be  c a p a b l e ,  

in  u s e ,   of  e m b r a c i n g   a  c o n t a i n e r ,   d r i v e   m e a n s  

o p e r a b l e   to   c a u s e   t h e   a r m s   to   p i v o t   w i t h   r e s p e c t   t o  

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

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

l a t c h i n g   p in   a d a p t e d   t o   be  l o c a t e d   p a r t i a l l y   in  a 

h o l e   in  t h e   arm  and  p a r t i a l l y   in  an  a l i g n e d   h o l e   o r  

r e c e s s   in  an  a d j a c e n t   s i d e   of  t h e   c o n t a i n e r   t o  

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

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

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

may  d i s c h a r g e   i t s   l o a d .  

2.  A  d e v i c e   f o r   t i p p i n g   a  c o n t a i n e r  

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

a r m s   s p a c e d   f r o m   one  a n o t h e r   so  as  to   be  c a p a b l e ,  

in  u s e ,   of  e m b r a c i n g   a  c o n t a i n e r ,   each   arm  b e i n g   o f  

e l o n g a t e ,   t w o - p a r t   c o n s t r u c t i o n   c o n s i s t i n g   of  a n  

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

s t r u c t u r e   on  a  common  p i v o t a l   a x i s   and  an  o u t e r   a r m  

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



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

c o n n e c t e d   b e t w e e n   e a c h   i n n e r   and  o u t e r   arm  p a r t ,  

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

ends   of  t he   o u t e r   arm  p a r t s   so  as  to  be  c a p a b l e ,   i n  

use  of  e m b r a c i n g   a  c o n t a i n e r ,   d r i v e   means   o p e r a b l e  

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

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

d e v i c e   and  a d a p t e d ,   in  u s e ,   to  e n g a g e   the   c o n t a i n e r  

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

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

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

may  d i s c h a r g e   i t s   l o a d .  

3.  A  d e v i c e   f o r   t i p p i n g   a  c o n t a i n e r  

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

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

t h e r e o f   to   t h e   s u p p o r t   s t r u c t u r e   on  a  c o m m o n  

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

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

as  to  be  c a p a b l e ,   in  u se ,   of  e m b r a c i n g   a  c o n t a i n e r ,  

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

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

m e a n s   c a r r i e d   by  t h e   v e h i c l e   and  a d a p t e d ,   in  u s e ,  

to  e n g a g e   t he   c o n t a i n e r   to  p r e v e n t   a n g u l a r   m o v e m e n t  

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

p i v o t a l   m o v e m e n t   of  t he   l a t t e r   to  a  t i p p e d   p o s i t i o n  

w h e r e i n   the   c o n t a i n e r   may  d i s c h a r g e   i t s   l o a d .  



4.  A  d e v i c e   as  c l a i m e d   in  any  p r e c e d i n g  

C l a i m ,   w h e r e i n   t he   d r i v e   means  is   power   o p e r a t e d .  

5.  A  d e v i c e   as  c l a i m e d   in   any   o n e   o f  

C l a i m s   1  to   3,  w h e r e i n   t he   d r i v e   means   is  m a n u a l l y  

o p e r a t e d .  

6.  A  d e v i c e   as  c l a i m e d   in  C l a i m   4,  w h e r e i n  

t he   d r i v e   means   c o m p r i s e s   a  h y d r a u l i c   r a m .  

7.  A  d e v i c e   as  c l a i m e d   in  C l a i m   4,  w h e r e i n  

the   d r i v e   means   c o m p r i s e s   a  power   w i n c h .  

8.  A  d e v i c e   as  c l a i m e d   in  C l a i m   5,  w h e r e i n  

t he   d r i v e   means   c o m p r i s e s   a  s c r e w   d e v i c e   or  w i n c h .  

9.  A  d e v i c e   as  c l a i m e d   in  C l a i m   6 ,  

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

of  t h e   s u p p o r t   s t r u c t u r e .  

10 .   A  d e v i c e   as  c l a i m e d   in   C l a i m   6 ,  

c o m p r i s i n g   two  h y d r a u l i c   rams  one  l o c a t e d   a t   e a c h  

s i d e   of  t h e   s u p p o r t   s t r u c t u r e   so  as  to  be  c o n n e c t e d  

one  t o   e a c h   arm  w i t h   a  l i n e   of  a c t i o n   in  t h e   p l a n e  

of  p i v o t a l   m o v e m e n t   of  i t s   a r m .  

11.  A  d e v i c e   as  c l a i m e d   in  a n y  o n e   o f  

C l a i m s   6,  9  or  10,   w h e r e i n   t h e   or  e a c h   ram  i s  

d o u b l e - a c t i n g .  

12.  A  d e v i c e   as  c l a i m e d   in  C l a i m   2  o r  

C l a i m   3  and  any  C l a i m   a p p e n d a n t   t h e r e t o ,   w h e r e i n  

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

r e m o v a b l e   l a t c h i n g   p i n   a d a p t e d   to   be  l o c a t e d  



p a r t i a l l y   in  a  h o l e   in  t h e   arm  and  p a r t i a l l y   in  a n  

a l i g n e d   h o l e   or  r e c e s s   in  an  a d j a c e n t   s i d e   of  t h e  

c o n t a i n e r .  

13.  A  d e v i c e   as  c l a i m e d   in  any  p r e c e d i n g  

C l a i m ,   w h e r e i n   t he   arms  a r e   a t t a c h e d   a t   t h e i r   i n n e r  

e n d s   t o   t h e   s u p p o r t   s t r u c t u r e   on  c o - a x i a l   p i v o t  

p i n s .  

14.  A  d e v i c e   as  c l a i m e d   in  any  p r e c e d i n g  

C l a i m ,   w h e r e i n   t he   a rms   a re   m e c h a n i c a l l y   c o n n e c t e d  

t o g e t h e r .  

15.   A  d e v i c e   as  c l a i m e d   in   C l a i m   1 4 ,  

w h e r e i n   t he   m e c h a n i c a l   c o n n e c t i o n   c o m p r i s e s   a  b e a m  

c o n n e c t e d   b e t w e e n   o u t e r   e n d s   of  t h e   t w o   a r m s   t o  

form  an  i n v e r t e d   " U " - s h a p e d   f r a m e .  

16.   A  d e v i c e   as  c l a i m e d   in  C l a i m   1 4 ,  

w h e r e i n   t he   m e c h a n i c a l   c o n n e c t i o n   c o m p r i s e s   a  b e a m  

c o n n e c t e d   b e t w e e n   i n n e r   e n d s   of  t h e   two   a r m s   t o  

form  a  " U " - s h a p e d   f r a m e .  

17.  A  d e v i c e   as  c l a i m e d   in  any  p r e c e d i n g  

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

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

a r m s .  

18.   A  d e v i c e   as  c l a i m e d   in  C l a i m   1 7 ,  

w h e r e i n   t he   s u s p e n s i o n   e l e m e n t s   a re   f l e x i b l e .  

19.  A  d e v i c e   as  c l a i m e d   in   C l a i m   1 7 ,  

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



2 0 .   A  d e v i c e   as  c l a i m e d   in   C l a i m   1 8 ,  

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

c h a i n s   or  r o p e s .  

2 1 .   A  d e v i c e   as  c l a i m e d   in   C l a i m   1 9 ,  

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

l i n k s .  

22.   A  d e v i c e   as  c l a i m e d   in  any  p r e c e d i n g  

C l a i m ,   w h e r e i n   e a c h   arm  is   p r o v i d e d   t o w a r d s   i t s  

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

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

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

e l e m e n t s .  

23.  A  t r a i l e r   p r o v i d e d   w i t h   a  d e v i c e   a s  

c l a i m e d   in  any  p r e c e d i n g   C l a i m .  

24.  A  t r a i l e r   as  c l a i m e d   in  C l a i m   2 3 ,  

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

t r a i l e r .  

25.   A  t r a i l e r   as  c l a i m e d   in  C l a i m   2 3 ,  

w h e r e i n   the   s u p p o r t   s t r u c t u r e   i s   c o n s t i t u t e d   by  t h e  

t r a i l e r   c h a s s i s .  ,  

26.  A  t r a i l e r   as  c l a i m e d   in  a n y  o n e   o f  

C l a i m s   23  to  25,  c a r r y i n g   a  p o w e r   pack  c o m p r i s i n g   a 

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

d r i v a b l e   f rom  a  t r a i l e r - m o u n t e d   i n t e r n a l   c o m b u s t i o n  

e n g i n e   or  f r o m   one   or  m o r e   t r a i l e r - m o u n t e d  

b a t t e r i e s .  



27.   A  t r a i l e r   as  c l a i m e d   in  C l a i m   2 6 ,  

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

t r a i l e r   a d j a c e n t   a  t o w i n g   h i t c h   a n d   t h e   a r m  

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

o t h e r   end  of  t h e   t r a i l e r .  

28.  A  t r a i l e r   as  c l a i m e d   in  a n y  o n e   o f  

C l a i m s   23  t o   27 ,   w h e r e i n   g r o u n d   e n g a g e a b l e  

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

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

t h e   a rms   to   t h e   s u p p o r t   s t r u c t u r e .  

29.  A  s e l f - p r o p e l l e d   v e h i c l e   p r o v i d e d   w i t h  

a  d e v i c e   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  to   2 2 .  
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