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©  Loader/excavating  vehicle. 

(B7)  A  loader  vehicle  comprises  a  body  (2),  a  ground 
engaging  propulsion  means  (9,10),  and  a  loader  arm  assem- 
bly  (3),  the  loader  arm  assembly  (3)  comprising  a  pair  of 
spaced  booms  (16)  defining  a  space  therebetween,  a  part  of 
the  body  (33)  extending  into  the  space,  at  least  when  the 
loader  arm  assembly  is  in  a  low  position,  a  loader  implement 
(26)  being  mounted  on  the  arm  assembly  (3)  being  extend- 
able  and  retractable  relative  to  the  body  (2)  of  the  vehicle  by 
fluid  operated  means  (22). 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  v e h i c l e   of  t he   t y p e  

c o m p r i s i n g   a  b o d y ,   a  g r o u n d   e n g a g i n g   p r o p u l s i o n   m e a n s ,  

i n c l u d i n g   w h e e l s ,   a n d / o r   t r a c k s ,   one  end  of  a  l o a d e r   a r m  

a s s e m b l y   b e i n g   m o u n t e d   on  a  s u p p o r t   p a r t   of  t h e   body  a n d  

e x t e n d i n g   o u t w a r d l y   of  one  end  of  t h e   b o d y ,   f o r   r o t a t i o n  

a b o u t   a  f i r s t   h o r i z o n t a l   a x i s   b e t w e e n   a  f i r s t   u p p e r  

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

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

a x e s   of  r o t a t i o n   of  t he   w h e e l s   or  b e t w e e n   t h e   e x t r e m i t i e s  

of  t he   t r a c k   w h i c h e v e r   a r e   p r o v i d e d ,   and  l o c a t e d   a b o v e   a  

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

or  t he   u p p e r   s u r f a c e   of  the   t r a c k s   n e a r e s t   s a i d   one  e n d  

of  t he   b o d y ,   t he   l o a d e r   arm  a s s e m b l y   c a r r y i n g   a t   i t s  

o t h e r   end ,   a  l o a d e r   i m p l e m e n t   a d a p t e d   f o r   r o t a t i o n   a b o u t  

a  s e c o n d   h o r i z o n t a l   a x i s   to  e n a b l e   t he   i m p l e m e n t   to  b e  

e m p t i e d   by  t i p p i n g   f o r w a r d s ,   f l u i d   o p e r a t e d   means   b e i n g  

p r o v i d e d   to  p i v o t   s a i d   l o a d e r   arm  a s s e m b l y   a b o u t   s a i d  

f i r s t   h o r i z o n t a l   a x i s ,   and  to  c a u s e   s a i d   r o t a t i o n   of  t h e  

i m p l e m e n t   r e l a t i v e   to  the   l o a d e r   arm  a s s e m b l y   a b o u t   s a i d  

s e c o n d   h o r i z o n t a l   a x i s ,   the   body  h a v i n g   an  e n g i n e   o r  

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

p r o p u l s i o n   means   and  to  power   s a i d   f l u i d   o p e r a t e d   m e a n s ,  
t he   g r o u n d   e n g a g i n g   p r o p u l s i o n   m e a n s   and  t he   f l u i d  

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

s t a t i o n .  

L o a d e r   v e h i c l e s   of  t he   t y p e   d e s c r i b e d   have   b e e n  

known  f o r   many  y e a r s .   H o w e v e r ,   an  i n h e r e n t   d i s a d v a n t a g e  
is  t h a t   i t   is  n e c e s s a r y   to  move  the   v e h i c l e   in  o r d e r   t o  

l oad   t he   i m p l e m e n t .   F u r t h e r ,   t he   l o a d e r   a rms  a r e   u s u a l l y  

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

d u r i n g   l o a d i n g .   T h i s   c a u s e s   i n s t a b i l i t y   when  t he   v e h i c l e  

is  t r a v e l l i n g   w i t h   a  l o a d e d   i m p l e m e n t   a t   t he   end  of  t h e  

l o a d e r   a r m s ,   d i s t a n t   from  the   b o d y .  



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

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

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

end  of  a  l o a d e r   arm  a s s e m b l y   b e i n g   m o u n t e d   on  a  s u p p o r t  

p a r t   of  t he   body  and  e x t e n d i n g   o u t w a r d l y   of  one  end  o f  

t h e   body ,   f o r   r o t a t i o n   a b o u t   a  f i r s t   h o r i z o n t a l   a x i s  

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

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

h o r i z o n t a l l y   b e t w e e n   t h e   a x e s   of  r o t a t i o n   of  t he   w h e e l s  

or  b e t w e e n   t h e   e x t r e m i t i e s   of  t he   t r a c k   w h i c h e v e r   a r e  

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

t h e   u p p e r   e d g e s   of  t h e   w h e e l s   or  t h e   u p p e r   s u r f a c e   of  t h e  

t r a c k s   n e a r e s t   s a i d   one  end  of  t he   b o d y ,   t h e   l o a d e r   a r m  

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

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

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

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

arm  a s s e m b l y   a b o u t   s a i d   f i r s t   h o r i z o n t a l   a x i s ,   and  t o  

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

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

t h e   body  h a v i n g   an  e n g i n e   or  e n g i n e s   to  d r i v e   w h e e l s   o r  

t r a c k s   of  t h e   g r o u n d   e n g a g i n g   p r o p u l s i o n   means   and  t o  

power   s a i d   f l u i d   o p e r a t e d   m e a n s ,   t he   g r o u n d   e n g a g i n g  

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

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

t h a t   t he   l o a d e r   arm  a s s e m b l y   c o m p r i s e s   a  p a i r   of  s p a c e d  

booms  d e f i n i n g   a  s p a c e   t h e r e b e t w e e n ,   a  p a r t   of  t h e   b o d y  

s p a c e d   from  s a i d   f i r s t   h o r i z o n t a l   a x i s   e x t e n d i n g   i n t o   t h e  

s p a c e ,   at   l e a s t   when  t h e   arm  a s s e m b l y   is   in  i t s   s e c o n d  

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

s c o p i c a l l y   e x t e n d a b l e   and  r e t r a c t a b l e   r e l a t i v e   to  t h e  

body  of  t h e   v e h i c l e   by  f u r t h e r   f l u i d   o p e r a t e d   m e a n s .  

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

d e s c r i b e d   t h e   l o a d e r   i m p l e m e n t   has  n o t   been   e x t e n d a b l e   o r  

r e t r a c t a b l e   r e l a t i v e   to  t he   body  of  t he   v e h i c l e .   T h e  

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

b e e n   f o u n d   to  p r o v i d e   a t   l e a s t   t he   f o l l o w i n g   a d v a n t a g e s .  



F i r s t ,   t he   l o a d e r   i m p l e m e n t   can  be  f i l l e d ,   w h i l s t  

the   v e h i c l e   is  s t a t i o n e r y ,   by  e x t e n d i n g   the   i m p l e m e n t ,   o r  

e v e n ,   w h e r e   an  e x c a v a t i n g   arm  a s s e m b l y   is  p r o v i d e d   a t   t h e  

o t h e r   end  of  t h e   v e h i c l e ,   w h i l s t   t he   e x c a v a t i n g   arm  is   i n  

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

t h a t   t he   l o a d   is   n e a r e r   to  t he   c e n t r e   of  g r a v i t y   of  t h e  

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

v e h i c l e   when  t h e   i m p l e m e n t   is   l o a d e d ,   e s p e c i a l l y   w h i l s t  

t he   v e h i c l e   is   t r a v e l l i n g .   T h i r d l y ,   t he   l o a d   can  b e  

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

the   arm  a s s e m b l y   to  f a c i l i t a t e   f o r   e x a m p l e ,   t he   e m p t y i n g  

of  t h e   l o a d   i n t o   a  l o r r y   a n d / o r   t he   l o a d   can  be  e m p t i e d  

from  t he   i m p l e m e n t   at   a  g r e a t e r   d i s t a n c e   from  t he   v e h i c l e  

t h a n   t h e   r e t r a c t e d   l e n g t h   of  t he   arm  a s s e m b l y .  

P r e f e r a b l y ,   t h e   booms  of  t he   l o a d e r   arm  a s s e m b l y  

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

m e m b e r s ,   t he   i n n e r   m e m b e r s   b e i n g   m o v a b l e   r e l a t i v e   to  t h e  

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

may  c o m p r i s e   a  h y d r a u l i c   ram  or  rams  of  known  t y p e  

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

P r e f e r a b l y ,   one  h y d r a u l i c   ram  is  p o s i t i o n e d   w i t h i n  

each   boom,  the   c y l i n d e r   of  e a c h   ram  b e i n g   c o n n e c t e d   t o  

one  t e l e s c o p e d   member   and  t h e   p i s t o n   of  t he   ram  b e i n g  

c o n n e c t e d   to  t h e   o t h e r   t e l e s c o p e d   m e m b e r .   H o w e v e r ,   i f  

d e s i r e d   t he   f l u i d   o p e r a t e d   means   may  be  l o c a t e d  

e x t e r n a l l y   of  t h e   boom  m e m b e r s .  

The  o p e r a t i n g   s t a t i o n   may  c o m p r i s e   an  o p e r a t o r ' s   c a b  

from  w h i c h   each   of  t he   f l u i d   o p e r a t e d   means   of  t he   l o a d e r  

arm  a s s e m b l y   and  the   g r o u n d   e n g a g i n g   p r o p u l s i o n   m e a n s   m a y  
be  c o n t r o l l e d .  

The  body  p a r t   of  the   v e h i c l e   e i t h e r   s i d e   of  w h i c h  

the   booms  e x t e n d ,   may  c o m p r i s e   a  b o n n e t   u n d e r   w h i c h   t h e  

e n g i n e   or  e n g i n e s   may  be  h o u s e d ,   and  the   l o a d e r   a r m  



a s s e m b l y ,   when  in  i t s   f i r s t   u p p e r   p o s i t i o n ,   may  e x t e n d  

a b o v e   s a i d   b o n n e t .   A l t e r n a t i v e l y   h o w e v e r ,   t he   body  p a r t  

may  c o m p r i s e   a n o t h e r   body  p a r t   s u c h   as  an  o p e r a t o r ' s   c a b ,  

a b o v e   w h i c h   the   l o a d e r   arm  a s s e m b l y ,   when  in  i t s   f i r s t  

u p p e r   p o s i t i o n ,   does   no t   e x t e n d .  

The  g r o u n d   e n g a g i n g   p r o p u l s i o n   m e a n s   may  c o m p r i s e   a t  

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

w h e e l s ,   or  w h e e l s   e n g a g i n g   and  d r i v i n g   s a i d   t r a c k s ,   a n d  

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

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

of  w h e e l s .  

P r e f e r a b l y ,   s a i d   body  p a r t   w h i c h   e x t e n d s   b e t w e e n  

s a i d   p a i r   of  booms  is  l o c a t e d   s u b s t a n t i a l l y   o v e r   one  o f  

s a i d   p a i r s   of  w h e e l s .  

The  s p a c e   b e t w e e n   s a i d   booms  may  e x t e n d   f o r   a p p r o x i -  

m a t e l y   h a l f   t he   r e t r a c t e d   l e n g t h   of  t h e   b o o m s .  

The  l o a d e r   i m p l e m e n t   may  c o m p r i s e   a  l o a d i n g   b u c k e t  

or  a  p a i r   of  f o r k s   or  any  o t h e r   l o a d e r   i m p l e m e n t ,   and  t h e  

l o a d e r   i m p l e m e n t   may  be  m o u n t e d   on  a  m o u n t i n g   p a r t   w h i c h  

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

To  f a c i l i t a t e   l o a d i n g   and  e m p t y i n g   of  t he   i m p l e m e n t ,  

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

s u c h   as  d e s c r i b e d   and  c l a i m e d   in  our   p e n d i n g   U . K .  

A p p l i c a t i o n   p u b l i s h e d   u n d e r   number   2 , 0 0 2 , 2 2 0 A   on  the   1 2 t h  

D e c e m b e r   1979  so  t h a t   t h e   i m p l e m e n t   may  be  m a i n t a i n e d   i n  

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

l o a d e r   arm  a s s e m b l y   is  moved  b e t w e e n   i t s   u p p e r   and  l o w e r  

p o s i t i o n s .  

The  v e h i c l e   may  have   a  ba se   p a r t   of  an  e x c a v a t i n g   a r m  

a s s e m b l y ,   and  p i v o t a l l y   m o u n t e d   at   t h e   o t h e r   end  of  the   b o d y ,  
t h e   b a s e   p a r t   h a v i n g   p i v o t e d   t h e r e t o   a  d i p p e r   arm  and  a n  

e x c a v a t i n g   t o o l   b e i n g   p i v o t a l l y   m o u n t e d   on  the   d i p p e r   a r m ,  
f l u i d   o p e r a t e d   means   b e i n g   p r o v i d e d   to  r a i s e   and  l o w e r   t h e  



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

to  t h e   b a s e   p a r t   and  to  p i v o t   t he   e x c a v a t i n g   t o o l  

r e l a t i v e   to  the   d i p p e r   arm,   such   an  e x c a v a t i n g   a r m  

a s s e m b l y   is  d e s c r i b e d   in  d e t a i l   f o r   e x a m p l e   in  o u r  

p r e v i o u s   U.K.  P a t e n t   1 0 2 3 1 7 5 .   I f   d e s i r e d ,   in  such   a  

v e h i c l e ,   t he   e x c a v a t i n g   arm  a s s e m b l y   may  a l s o   be  p r o v i d e d  

w i t h   a  s e l f - l e v e l l i n g   d e v i c e .  

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   in  more   d e t a i l  

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

d r a w i n g s   in  w h i c h :  

FIGURE  1  is  a  s i d e   v iew  of  a  l o a d e r   v e h i c l e   a c c o r d -  

ing  to  t he   i n v e n t i o n ;   a n d  

FIGURE  2  is  an  e n l a r g e d   s i d e   v iew  of  the   l o a d e r   a r m  

a s s e m b l y   of  t he   v e h i c l e   of  F i g u r e   1 .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   a  l o a d e r / e x c a v a t i n g  

v e h i c l e 1 w h i c h e m b o d i e s t h e i n v e n t i o n i s s h o w n , w h i c h c o m p r i s e s  

a  body  2  w i t h   a  l o a d e r   arm  a s s e m b l y   3  a t   the   f r o n t   end  o f  

t he   body  2  and  a n  e x c a v a t i n g   arm  a s s e m b l y   4  a t   t he   r e a r  

end  of  the   body  2 .  

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

a s s e m b l y   may  embody  the   i n v e n t i o n .   In  t he   v e h i c l e   of  t h e  

d r a w i n g s ,   t he   e x c a v a t i n g   arm  a s s e m b l y  4   c o m p r i s e s   a  b a s e  

p a r t   5  p i v o t a l l y   m o u n t e d   at   one  end  t h e r e o f   to  t h e  

v e h i c l e   1  f o r   r o t a t i o n   a b o u t   h o r i z o n t a l   and  v e r t i c a l  

a x e s ,   and  h a v i n g   a  d i p p e r   arm  6  p i v o t e d   t h e r e t o   a t   t h e  

o t h e r   e n d .  

The  d i p p e r   arm  6  c a r r i e s   an  e x c a v a t i n g   t o o l   c o m p r i s -  

ing  a  b u c k e t   7 .  

F l u i d   o p e r a t e d   means   8,  c o m p r i s i n g   h y d r a u l i c   r a m s  

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

v a r i o u s   p a r t s   of  t he   e x c a v a t i n g   arm  a s s e m b l y   4 .  

The  body  2  of  the   v e h i c l e   1  is  m o u n t e d   on  a  g r o u n d  

e n g a g i n g   p r o p u l s i o n   means   i n c l u d i n g   a  f r o n t   p a i r   9  and  a  

r e a r   p a i r   10  of  d r i v e   w h e e l s .   An  e n g i n e   E  is  p r o v i d e d  

b e n e a t h   a  b o n n e t   33  to  p r o v i d e   power   to  t he   g r o u n d  



e n g a g i n g   p r o p u l s i o n   means   and  to  a  pump  P  of  the   f l u i d  

o p e r a t e d   means   8  of  t h e   e x c a v a t i n g   arm  a s s e m b l y   4,  a n d  

t h e   f l u i d   o p e r a t e d   means   d e s c r i b e d   b e l o w ,   of  the   l o a d e r  

arm  a s s e m b l y   3 .  

The  b o n n e t   33  is  l o c a t e d   s u b s t a n t i a l l y   o v e r   t h e  

f r o n t   p a i r   of  w h e e l s   9 .  

The  e n g i n e   and  t h e   f l u i d   o p e r a t e d   means   a r e   e a c h  

c o n t r o l l a b l e   from  w i t h i n   an  o p e r a t o r ' s   cab  12  of  t he   b o d y  

2 .  

The  l o a d e r   arm  a s s e m b l y   3  is  a t t a c h e d   to  a  s u p p o r t   p a r t  

13  of  t he   body  2  and  e x t e n d s   from  t he   f r o n t   end  t h e r e o f ,   t h e  

arm  a s s e m b l y   3  b e i n g   m o u n t e d   f o r   p i v o t a l   m o v e m e n t   a b o u t   a  

h o r i z o n t a l   a x i s   1 5 .  

The  a x i s   15  i s   l o c a t e d   h o r i z o n t a l l y   a p p r o x i m a t e l y  

h a l f w a y   b e t w e e n   t h e   a x i s   of   r o t a t i o n   of  t h e   w h e e l s   9,  1 0  

and  a b o v e   a  p l a n e   P  1  c o n t a i n i n g   t h e   u p p e r m o s t   e d g e s   o f  

t h e   f r o n t   w h e e l s   9.  The  l o a d e r   arm  a s s e m b l y   3  c o m p r i s e s  

a  p a i r   of  booms  16,  e ach   boom  c o m p r i s i n g   a  f i r s t   o u t e r  

boom  member   17  and  a  s e c o n d   i n n e r   boom  member   18  t e l e -  

s c o p i c a l l y   r e c e i v e d   in  t he   o u t e r   boom  member   1 7 .  

The  l o a d e r   arm  a s s e m b l y   3  may  be  moved  b e t w e e n   a n  

u p p e r   p o s i t i o n   U  shown  in  c h a i n   d o t t e d   l i n e s   in  F i g u r e   2 

and  a  l o w e r   p o s i t i o n   D  shown  in  f u l l   l i n e s   in  F i g u r e   2 ,  

w h e r e i n   t he   b o n n e t   33  is  r e c e i v e d   in  a  s p a c e   b e t w e e n   t h e  

booms  16,  by  f l u i d   o p e r a t e d   means   c o m p r i s i n g   two  p a i r s   o f  

h y d r a u l i c   rams  19a,   19b,  one  ram  of  e ach   p a i r   b e i n g  

o p e r a t i v e l y   c o n n e c t e d   to  e a c h   of  t he   booms  1 6 .  

I t   can  be  s e e n   t h a t   t h e   s p a c e   b e t w e e n   the   booms  1 6  

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

t h e   bocm  1 6 .  



In  t he   v e h i c l e   s h o w n ,   i t   can  be  s e e n   t h a t   t h e  

o p e r a t o r ' s   cab  12  of  t he   v e h i c l e   1,  is  l o c a t e d   b e h i n d   t h e  

l o a d e r   arm  a s s e m b l y   3.  In  a  d i f f e r e n t   v e h i c l e   h o w e v e r ,  

t he   o p e r a t o r ' s   cab  12  may  be  p o s i t i o n e d   a t   t h e   f r o n t   o f  

t he   v e h i c l e   1.  In  w h i c h   c a s e ,   t he   booms  16  wou ld   e x t e n d  

e i t h e r   s i d e   of  t h e   c a b   12  at   l e a s t   in  t h e i r   l o w e r  

p o s i t i o n   D,  t he   cab  12  b e i n g   r e c e i v e d   in  t he   s p a c e  

b e t w e e n   t he   b o o m s .  

R e f e r r i n g   a g a i n   to  t h e   d r a w i n g s ,   e ach   of  t he   r a m s  

19b  a r e   p i v o t a l l y   c o n n e c t e d   at   one  end  to  a  p l a t e   20  

a t t a c h e d   to  one  of  t h e   o u t e r   boom  m e m b e r s   17,  and  a r e  

p i v o t a l l y   c o n n e c t e d   a t   t h e   o t h e r   end  to  a  p l a t e   21 

r i g i d l y   s e c u r e d   to  t he   body  11  of  t he   v e h i c l e .  

The  h y d r a u l i c   rams  19a ,   19b  a r e   a r r a n g e d   to  o p e r a t e  

so  t h a t   by  e x t e n d i n g   or  r e t r a c t i n g   t he   r a m s ,   t h e   l o a d e r  

arm  a s s e m b l y   3  may  be  moved  b e t w e e n   i t s   l o w e r   D  p o s i t i o n  

and  u p p e r   U  p o s i t i o n   r e s p e c t i v e l y .  

The  s e c o n d   i n n e r   boom  m e m b e r s   18  of  e ach   boom  16  a r e  

each   t e l e s c o p i c a l l y   e x t e n d a b l e   and  r e t r a c t a b l e   r e l a t i v e  

to  t he   o u t e r   boom  member   17  by  a  f u r t h e r   f l u i d   o p e r a t e d  

means   c o m p r i s i n g   a  p a i r   of  h y d r a u l i c   rams  22  one  l o c a t e d  

w i t h i n   each   o u t e r   boom  member   17  and  b o t h   a r r a n g e d   t o  

o p e r a t e   s y n c h r o n o u s l y .  

The  arm  a s s e m b l y   3  has   at   i t s   o u t e r   end  23  a  l o a d e r  

b u c k e t   a s s e m b l y   24  s e c u r e d   t h e r e t o ,   c o m p r i s i n g   a  m o u n t i n g  

p a r t   25  r i g i d l y   i n t e r c o n n e c t i n g   the   i n n e r   boom  m e m b e r s  

18.  An  e x c a v a t i n g   b u c k e t   26  is  shown  a t t a c h e d   to  t h e  

m o u n t i n g   p a r t   25  f o r   p i v o t a l   movemen t   a b o u t   a  h o r i z o n t a l  

a x i s   27,  a l t h o u g h   any  o t h e r   i m p l e m e n t   s u c h   as  l o a d i n g  

f o r k s   may  a l t e r n a t i v e l y   be  p r o v i d e d .  

The  b u c k e t   26  may  be  p i v o t e d   b e t w e e n   a  f i r s t   l o a d i n g  

p o s i t i o n   L  shown  in  f u l l   l i n e s   in  F i g u r e   2,  and  a  s e c o n d  



t i p p i n g   p o s i t i o n   T  shown  in  c h a i n   d o t t e d   l i n e s ,   by  m e a n s  

of  a  y e t   f u r t h e r   p a i r   of  h y d r a u l i c   rams  2 8 .  

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

of  known  t y p e ,   c o m p r i s i n g   a  p i s t o n   t e l e s c o p i c a l l y  

r e c e i v e d   w i t h i n   a  c y l i n d e r .   The  p i s t o n s   31  of  t he   r a m s  

28  a r e   a t t a c h e d   to  a  b r a c k e t   29  of  t h e   l o a d e r   b u c k e t   2 6 ,  

and  the   c y l i n d e r s   30  of  t h e   rams  28  a r e   r e c e i v e d   i n  

c l a m p i n g   f o r m a t i o n s   32  of  t h e   m o u n t i n g   p a r t   2 5 .  

Thus  the   l o a d e r   arm  a s s e m b l y   3  and  h e n c e   t he   l o a d e r  

b u c k e t   26  may  be  l i f t e d   or  l o w e r e d   b y  m e a n s   of  rams  1 9 a ,  

19b,  t he   l o a d e r   b u c k e t   26  e x t e n d e d   or  r e t r a c t e d   r e l a t i v e  

to  t he   boom  16  by  means   of  rams  22  and  t i p p e d   f o r w a r d s   o r  

b a c k w a r d s   by  means   of  rams  28.  The  b u c k e t   26  m a y  
t h e r e f o r e   be  l o a d e d   w h i l s t   t h e   v e h i c l e   is  s t a t i o n a r y ,   b y  

e x t e n d i n g   t h e   ram  22,  l i f t e d   c l e a r   of  t he   g r o u n d ,  

r e t r a c t e d   r e l a t i v e   to  t h e   body   2  f o r   s t a b i l i t y   i n  

t r a n s p o r t ,   and  e m p t i e d   by  t i p p i n g   f o r w a r d s .  

A l t h o u g h   a  v e h i c l e   h a v i n g   a  s i n g l e   e n g i n e   E  t o  

p r o v i d e   power   to  t he   f l u i d   o p e r a t e d   means   of  the   e x c a v a t -  

ing  arm  a s s e m b l y  4   and  t h e   l o a d e r   arm  a s s e m b l y   3,  as  w e l l  

as  t he   g r o u n d   e n g a g i n g   p r o p u l s i o n   w h e e l s   9,  10  has   b e e n  

d e s c r i b e d ,   i f   d e s i r e d   a  p l u r a l i t y   of  e n g i n e s   E  may  b e  

p r o v i d e d .   F u r t h e r ,   i n s t e a d   of  p r o v i d i n g   t he   g r o u n d  

e n g a g i n g   p r o p u l s i o n   means   w i t h   w h e e l s   9,  10,  a  p a i r   o f  

e n d l e s s   t r a c k s   may  a l t e r n a t i v e l y   be  p r o v i d e d .   In  t h i s  

c a s e ,   t h e   t r a c k s   w i l l   be  d r i v e n   from  d r i v e   w h e e l s ,   a n d  

the   p l a n e   P  w i l l   c o n t a i n   t h e   u p p e r   e d g e s   of  t he   d r i v e  

w h e e l s .  

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

c i r c u i t r y   of  the   l o a d e r   arm  a s s e m b l y   3  a n d / o r   t h e  

e x c a v a t i n g   arm  a s s e m b l y  4   and  t he   l o a d e r   b u c k e t   26  o r  

e x c a v a t i n g   b u c k e t   7  may  be  p r o v i d e d   w i t h   a  s e l f   l e v e l l i n g  

d e v i c e   s u c h   as  d e s c r i b e d   and  c l a i m e d   in  our  c o - p e n d i n g  



a p p l i c a t i o n   2 , 0 2 2 , 2 2 0 A   w h i c h   was  p u b l i s h e d   on  t h e   1 2 t h  

D e c e m b e r   1 9 7 9 .  

F u r t h e r ,   a l t h o u g h   the   l o a d e r   arm  a s s e m b l y   3  has   b e e n  

d e s c r i b e d   as  h a v i n g   a  p a i r   of  h y d r a u l i c   rams  22,  o n e  

l o c a t e d   w i t h i n   each   boom  16,  i f   d e s i r e d   the   b u c k e t   26  o r  

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

to  the   body  2  by  means   of  one  or  more  rams  l o c a t e d  

e x t e r n a l l y   of  t h e   booms  1 6 .  



1.  A  l o a d e r   v e h i c l e   of  the   t y p e   c o m p r i s i n g   a  body  ( 2 ) ,  

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

( 9 , 1 0 ) ,   a n d / o r   t r a c k s ,   one  end  of  a  l o a d e r   arm  a s s e m b l y  

(3)  b e i n g   m o u n t e d   on  a  s u p p o r t   p a r t   (13)   of  t he   body  ( 2 )  

and  e x t e n d i n g   o u t w a r d l y   of  one  end  of  t he   body  ( 2 ) ,   f o r  

r o t a t i o n   a b o u t   a  f i r s t   h o r i z o n t a l   a x i s   (15)  b e t w e e n   a  

f i r s t   u p p e r   p o s i t i o n   (U)  and  a  s e c o n d   l o w e r   p o s i t i o n   ( L ) ,  

t h e   f i r s t   h o r i z o n t a l   a x i s   (15)  b e i n g   l o c a t e d   h o r i z o n t a l l y  

b e t w e e n   t he   a x e s   of  r o t a t i o n   of  t h e   w h e e l s   ( 9 , 1 0 )   o r  

b e t w e e n   t h e   e x t r e m i t i e s   of  the   t r a c k s   w h i c h e v e r   a r e  

p r o v i d e d ,   and  l o c a t e d   a b o v e   a  h o r i z o n t a l   p l a n e   ( P 1 )  

c o n t a i n i n g   t h e   u p p e r   e d g e s   of  t h e   w h e e l s   (9)  n e a r e s t   o n e  

end  of  t he   body  (2)  or  t h e   u p p e r   s u r f a c e   of  t he   t r a c k s ,  

t h e   l o a d e r   arm  a s s e m b l y   (3)  c a r r y i n g   a t   i t s   o t h e r   end ,   a  

l o a d e r   i m p l e m e n t   (26 )   a d a p t e d   f o r   r o t a t i o n   a b o u t   a  s e c o n d  

h o r i z o n t a l   a x i s   (27)   to  e n a b l e   t he   i m p l e m e n t   (26)  to  b e  

e m p t i e d   by  t i p p i n g   f o r w a r d s ,   f l u i d   o p e r a t e d   means   ( 1 9 a ,  

19b)   b e i n g   p r o v i d e d   to  p i v o t   s a i d   l o a d e r   arm  a s s e m b l y   ( 3 )  

a b o u t   s a i d   f i r s t   h o r i z o n t a l   a x i s   ( 1 5 ) ,   and  to  c a u s e   s a i d  

r o t a t i o n   of  t he   i m p l e m e n t   (26)  r e l a t i v e   to  t he   l o a d e r   a r m  

a s s e m b l y   (3)  a b o u t   s a i d   s e c o n d   h o r i z o n t a l   a x i s   ( 2 7 ) ,   t h e  

body   (2)  h a v i n g   an  e n g i n e   or  e n g i n e s   (E)  to  d r i v e   t h e  

w h e e l s   ( 9 , 1 0 )   or  t r a c k s   of  t he   g r o u n d   e n g a g i n g   p r o p u l s i o n  

m e a n s   and  to  power   s a i d   f l u i d   o p e r a t e d   m e a n s ,   t he   g r o u n d  

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

( 1 9 a ,   19b)   b e i n g   c o n t r o l l a b l e   from  an  o p e r a t i n g   s t a t i o n  

( 1 2 )   c h a r a c t e r i s e d   in  t h a t   t he   l o a d e r   arm  a s s e m b l y   ( 3 )  

c o m p r i s e s   a  p a i r   of  s p a c e d   booms  (16)   d e f i n i n g   a  s p a c e  

t h e r e b e t w e e n ,   a  p a r t   (33)   of  t he   body  (2)  s p a c e d   f r o m  

s a i d   f i r s t   h o r i z o n t a l   a x i s   (15)  e x t e n d i n g   i n t o   t he   s p a c e ,  

a t   l e a s t   when  t h e   l o a d e r   arm  a s s e m b l y   (3)  is  in  i t s  

s e c o n d   l o w e r   p o s i t i o n   (L ) ,   t he   l o a d e r   i m p l e m e n t   ( 2 6 )  

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

to  t h e   body  (2)  of  t he   v e h i c l e   (1)  by  f u r t h e r   f l u i d  

o p e r a t e d   means   ( 2 2 ) .  



2.  A  v e h i c l e   a c c o r d i n g   to  Claim  1  w h e r e i n   t he   b o o m s  

(16)  of  the   l o a d e r   arm  a s s e m b l y   (3)  e a c h   c o m p r i s e   f i r s t  

o u t e r   (17)   and  s e c o n d   i n n e r   (18)  t e l e s c o p e d   m e m b e r s ,   t h e  

i n n e r   m e m b e r s   (18)   b e i n g   m o v a b l e   r e l a t i v e   to  t h e   o u t e r  

m e m b e r s   (17)   by  t he   f u r t h e r   f l u i d   o p e r a t e d   means   ( 2 2 ) .  

3.  A  v e h i c l e   a c c o r d i n g   to  Cla im  2  w h e r e i n   s a i d   f u r t h e r  

f l u i d   o p e r a t e d   m e a n s   c o m p r i s e   a  h y d r a u l i c   ram  (22)   o r  

rams  of  known  t y p e   c o m p r i s i n g   a  c y l i n d e r   and  m o v a b l e  

p i s t o n ,   one  h y d r a u l i c   ram  (22)  b e i n g   p o s i t i o n e d   w i t h i n  

each   boom  ( 1 6 ) ,   t h e   c y l i n d e r   of  each   ram  (22)   b e i n g  

c o n n e c t e d   to  one  t e l e s c o p e d   member  ( 1 7 , 1 8 )   and  t he   p i s t o n  

of  the   ram  b e i n g   c o n n e c t e d   to  the   o t h e r   t e l e s c o p e d   m e m b e r  

( 1 7 , 1 8 ) .  

4.  A  v e h i c l e   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1  to  4 

w h e r e i n   the   o p e r a t i n g   s t a t i o n   c o m p r i s e s   an  o p e r a t o r ' s   c a b  

(12)   from  wh ich   t he   f l u i d   o p e r a t e d   means   ( 1 9 a ,   19b)   a n d  

t h e   f u r t h e r   f l u i d   o p e r a t e d   means   (22)   of  the   l o a d e r   a r m  

a s s e m b l y   (3)  and  t he   g r o u n d   e n g a g i n g   p r o p u l s i o n   means   a r e  

c o n t r o l l a b l e .  

5.  A  v e h i c l e   a c c o r d i n g   to  C l a i m  4   w h e r e i n   the   body  p a r t  

c o m p r i s e s   the   o p e r a t o r ' s   cab  ( 1 2 ) ,   above   w h i c h   t he   l o a d e r  

arm  a s s e m b l y   ( 3 ) ,   when  in  i t s   f i r s t   u p p e r   p o s i t i o n   ( U ) ,  

does   not   e x t e n d .  

6.  A  v e h i c l e   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1  to  4 

w h e r e i n   the   body  p a r t   of  the   v e h i c l e   (1)  e i t h e r   s i d e   o f  

wh ich   the   booms  (16)   e x t e n d ,   c o m p r i s e s   a  b o n n e t   ( 3 3 )  

u n d e r   which   t h e   e n g i n e   (E)  or  e n g i n e s   is  h o u s e d ,   t h e  

l o a d e r   arm  a s s e m b l y   ( 3 ) ,   when  in  i t s   f i r s t   u p p e r   p o s i t i o n  

(U),  e x t e n d i n g   a b o v e   s a i d   b o n n e t   ( 3 3 ) .  

7.  A  v e h i c l e   a c c o r d i n g   to  a n y  o n e   of  the   p r e c e d i n g  
c l a i m s   w h e r e i n   t he   g r o u n d   e n g a g i n g   p r o p u l s i o n   m e a n s  

c o m p r i s e s   at   l e a s t   two  p a i r s   of  w h e e l s   ( 9 , 1 0 )   e i t h e r  



p r o v i d i n g   s a i d   g r o u n d   w h e e l s   ( 9 , 1 0 ) ,   or  w h e e l s   e n g a g i n g  

and  d r i v i n g   s a i d   t r a c k s ,   t h e   f i r s t   h o r i z o n t a l   a x i s   ( 1 5 )  

b e i n g   l o c a t e d   l o n g i t u d i n a l l y   of  t he   v e h i c l e   (1)  a p p r o x i -  

m a t e l y   h a l f w a y   b e t w e e n   s a i d   p a i r s   of  w h e e l s   ( 9 , 1 0 ) .  

8.  A  v e h i c l e   a c c o r d i n g   to  a n y  o n e   of  t he   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   s p a c e   b e t w e e n   s a i d   booms  (16)   e x t e n d s  

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

( 1 6 ) .  

9.  A  v e h i c l e   a c c o r d i n g   to  a n y  o n e   of  t he   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   l o a d e r   i m p l e m e n t   c o m p r i s e s   a  l o a d i n g  

b u c k e t   (26)   or  a  p a i r   of  f o r k s ,   m o u n t e d   on  a  m o u n t i n g  

p a r t   (26)   w h i c h   i n t e r c o n n e c t s   t h e   p a i r   of  booms  ( 1 6 ) .  

10.  A  v e h i c l e   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   w h i c h   is   p r o v i d e d   w i t h   a  s e l f - l e v e l l i n g   d e v i c e   s o  

t h a t   t h e   l o a d e r   i m p l e m e n t   may  be  m a i n t a i n e d   in  a  

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

l o a d e r   arm  a s s e m b l y   is  moved  b e t w e e n   i t s   u p p e r   and  l o w e r  

p o s i t i o n s .  

11.  A  v e h i c l e   a c c o r d i n g   to  a n y  o n e   of  t he   p r e c e d i n g  

c l a i m s   w h e r e i n   a  b a s e   p a r t   (5)  of  an  e x c a v a t i n g   a r m  

a s s e m b l y   (4)  and  p i v o t a l l y   m o u n t e d   a t   t he   o t h e r   end  o f  

t he   body  ( 2 ) ,   t h e   b a s e   p a r t   (5)  h a v i n g   p i v o t e d   t h e r e t o   a  

d i p p e r   arm  ( 6 ) ,   and  an  e x c a v a t i n g   t o o l   (7)  b e i n g  

p i v o t a l l y   m o u n t e d   on  t h e   d i p p e r   arm  ( 6 ) ,   f l u i d   o p e r a t e d  

means   (8)  b e i n g   p r o v i d e d   to  r a i s e   and  l o w e r   t he   e x c a v a t -  

ing  arm  a s s e m b l y   (4)  to  p i v o t   t h e   d i p p e r   arm  (6)  r e l a t i v e  

to  t he   b a s e   p a r t   (5)  and  to  p i v o t   t he   e x c a v a t i n g   t o o l   ( 7 )  

r e l a t i v e   to  t h e   d i p p e r   arm  ( 6 ) .  
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