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Improved  load  handling  vehicle. 

The  application  provides  a  load  handling  vehicle  with 
a  chassis  (1)  and  a  telescopic  load  handling  member 
which  may  be  increased  or  decreased  in  length  as  required. 
The  load  handling  member  is  movable  about  both  a  hori- 
zontal  axis  (x)  and  a  vertical  axis  (y-y)  so  that  the  load 
handling  member  may  extend  either  to  the  front  or  to  the 
rear  of  the  vehicle.  The  load  handling  member  comprises 
a  boom  (5)  of  two  or  more  telescopic  sections  pivotally 
mounted  at  one  end  to  the  chassis  (1)  and  having  a  load 
handling  attachment  (6)  at  the  other  end,  the  load  han- 
dling  attachment  (6)  being  detachable  and  selected  from  a 
fork  carriage,  a  shovel  loader  bucket  and  a  digger  bucket. 



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

v e h i c l e s   w h i c h   way  be  o p e r a t i v e  t o   t h e   f r o n t   and   r e a r  

w h i l s t   t h e   c h a s s i s   of  the  v e h i c l e   r e m a i n s   s t a t i o n a r y .  

An  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   to  p r o v i d e   a n  

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

m e m b e r   i s   more   v e r s a t i l e .  

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

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

l o a d   h a n d l i n g   member   so  t h a t   t h e   l e n g t h   of  t h e   l o a d   h a n d l i n g  

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

m e m b e r   i s   m o v a b l e   a b o u t   b o t h   a  s u b s t a n t i a l l y   h o r i z o n t a l  

and   a  s u b s t a n t i a l l y   v e r t i c a l   a x i s ,   t he   m o v e m e n t   a b o u t   t h e  

.  s u b s t a n t i a l l y   v e r t i c a l   a x i s   b e i n g  a t   l e a s t   1 8 0   and   a r r a n g e d  

so  t h a t   t h e   l o a d   h a n d l i n g   member   may  e x t e n d   e i t h e r   to  t h e  

f r o n t   or  to   t h e  r e a r   of  t h e   v e h i c l e   as  d e s i r e d   and   w h e r e i n  

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

boom  of  two  or  more   t e l e s c o p i c   s e c t i o n s   p i v o t a l l y   m o u n t e d  

a t   one  end  to  a  r o t a t a b l e   s u p p o r t   on  t h e   c h a s s i s ,   and  a  l o a d  

h a n d l i n g   a t t a c h m e n t   a t   t h e   o t h e r   end  of  t h e   boom,   t h e   l o a d  

h a n d l i n g   a t t a c h m e n t   b e i n g   d e t a c h a b l e   and  i n t e r c h a n g e a b l e  

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

and   a  d i g g e r   b u c k e t .  

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

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

a x l e s   of  t h e   v e h i c l e   to  d e t e c t   c h a n g e s   in   t h e   t u r n i n g  

moment   a p p l i e d   to  a  r e s p e c t i v e   a x l e   by  t h e   w e i g h t   of  t h e  

s u p e r s t r u c t u r e   and  t h e   l o a d   and  an  a u d i b l e   and  or  v i s u a l  



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

g i v e   w a r n i n g   when  t h e   t u r n i n g   moment   a b o u t   an  a x l e   i s  

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

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

t h e   m a i n   p a r t s   of  t h e   v e h i c l e ;  

F i g u r e s   2a ,   2b  and  2c  a r e   s i d e   e l e v a t i o n s   of  p a r t  o f  

t h e  l o a d   h a n d l i n g   boom  shown  in   t h e   l o a d   h a n d l i n g   v e h i c l e  

of  f i g u r e   1  p a r t l y   in   s e c t i o n   and  w i t h   v a r i o u s   a l t e r n a t i v e  

l o a d   h a n d l i n g   a t t a c h m e n t s ;  

F i g u r e   3  i s   a  r e a r   v i e w   in   t h e   d i r e c t i o n   of  a r r o w   4  

in   f i g u r e   1 ;  

F i g u r e   4  i s   a  s i d e   e l e v a t i o n   of  t h e  l o a d   h a n d l i n g   v e h i c l e  

of  f i g u r e   1  s h o w i n g   t h e   l o a d   h a n d l i n g   member   in   an  a l t e r n a t i v e  

p o s i t i o n ;  

F i g u r e  5   shows  an  a r c   of  m o v e m e n t   of  t h e   l o a d   h a n d l i n g  

member   a b o u t   a  h o r i z o n t a l   a x i s   w i t h   t he   l o a d   h a n d l i n g  

v e h i c l e   s t a n d i n g   s t i l l ;   a n d  

F i g u r e   6  shows  t h e   p r e f e r r e d   a r e   of  m o v e m e n t   of  t h e  

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

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

In  t h e   d r a w i n g s   and  r e f e r r i n g   p a r t i c u l a r l y   to  f i g u r e   1 

a  l o a d   h a n d l i n g   v e h i c l e   c o n s i s t s   of  a  c h a s s i s   1  s u p p o r t e d  

u p o n   g r o u n d - e n g a g i n g   s h e e l s   2.  The  c h a s s i s   1  s u p p o r t s   e n g i n e  

and  t r a n s m i s s i o n   c o m p o n e n t s   ( n o t   s h o w n ) ,   a  c o n t r o l   cab  3 



and  a  c r a d l e   4  p o s i t i o n e d  a t   t h e . r e a r   of  t he   v e h i c l e .  

The  c r a d l e   4  p r o v i d e s   a  m o u n t i n g   f o r   a  l o a d   h a n d l i n g   m e m b e r  

w h i c h   c o m p r i s e s   a  l o a d   h a n d l i n g   boom  5  p i v o t a l l y   m o u n t e d  -  

b e t w e e n   t he   c r a d l e   4  f o r   m o v e m e n t   a b o u t   t he   h o r i z o n t a l  

a x i s   X-X  ( s e e   a l s o   f i g u r e   3 ) ,   and  a  l o a d   h a n d l i n g   a t t a c h -  

ment   6  a t   t he   end  of  t he   boom.  The  c r a d l e   4  is   m o u n t e d   o n  

a  s l e w i n g   b e a r i n g   7  ( f i g u r e   3)  so  t h a t   t he   l o a d   h a n d l i n g  

member   may  b e  r o t a t e d   a b o u t   a  v e r t i c a l   a x i s   Y - Y .  

The  l o a d   h a n d l i n g   boom  5  is   shown  as  two  t e l e s c o p i c  

s e c t i o n s   b u t   t he   boom  may  c o m p r i s e   t h r e e   or  more  s e c t i o n s  

i f   d e s i r e d .   The  boom  5  i s   e l e v a t e d   or  d e p r e s s e d   r e s p e c t i v e l y  

a b o v e   or  b e l o w   t h e   h o r i z o n t a l   by  means   of  h y d r a u l i c   p i s t o n  

and  c y l i n d e r   a s s e m b l i e s   8  p i v o t e d   to  t he   boom  a t   10  a n d  

p i v o t e d   to  t he   c r a d l e   4  a t   27  p o w e r   b e i n g   s u p p l i e d   in  a  

c o n v e n t i o n a l   m a n n e r   by  means   of  t h e   m a i n   e n g i n e   or  a  

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

h a n d l i n g   m e m b e r .  

As  s e e n   f rom  f i g u r e s   2a,   2b  and  2c  t he   boom  5  i s  

e x t e n d e d   or  r e t r a c t e d   by  means   of  a  h y d r a u l i c   ram  11  o r  

s i m i l a r   d e v i c e   c o n t a i n e d   w i t h i n   t he   boom.  The  b o o m  5   m a y  

h a v e   v a r i o u s   a l t e r n a t i v e   l o a d   h a n d l i n g   a t t a c h m e n t s   6  t h r e e  

of  w h i c h   a r e   shown  in  f i g u r e s   2a,  2b  and  2c  to  i l l u s t r a t e  

d i f f e r e n t   modes   of  o p e r a t i o n .  

F i g u r e   2a  i l l u s t r a t e s   a  boom  5  h a v i n g   a  f o r k   c a r r i a g e  

l o a d   h a n d l i n g   a t t a c h m e n t   6.  The  f o r k   c a r r i a g e   6  p i v o t s  

a b o u t   t he   p o i n t   9  on  t h e   boom  5  and  i s   a b l e   to  c h a n g e   i t s  

a t t i t u d e   to  t he   boom  by  means   of  a  h y d r a u l i c   p i s t o n   a n d  



c y l i n d e r   a s s e m b l y   12  a c t i n g   b e t w e e n   a  f i x e d   p o i n t   13  o n  

t h e   boom  5  and   a  p i v o t   14  on  t h e  f o r k   c a r r i a g e   6.  As  s h o w n  

t h e   h y d r a u l i c   a s s e m b l i e s   11  and  12  may  a c t   t h r o u g h   t he   s a m e  

f i x e d   p o i n t   13  a t t a c h e d   to  t h e   f i n a l   boom  s e c t i o n .  

I f   d e s i r e d   t h e r e   may  be  p r o v i d e d   an  a r r a n g e m e n t   w h e r e b y  

t h e   f o r k   c a r r i a g e   6  w i l l   a u t o m a t i c a l l y   l e v e l   i t s e l f   as  t h e  

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

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

t h e   f o r k   c a r r i a g e   6  d u r i n g   m o v e m e n t .  

In  f i g u r e   2b  t h e   c o n s t r u c t i o n   of  t h e   l o a d   h a n d l i n g  

member   i s   s u b s t a n t i a l l y   t h e   same  as  in   f i g u r e   2a  e x c e p t   t h a t  

t h e   l o a d   h a n d l i n g   a t t a c h m e n t   i s   a  s h o v e l   l o a d e r   b u c k e t   15  

r a t h e r   t h a n   a  f o r k   c a r r i a g e   6.  H o w e v e r   in   f i g u r e   2c  t h e  

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

in   f i g u r e s   2 a  a n d   2b.  In  f i g u r e   2c  t h e   l o a d   h a n d l i n g   a t t a c h -  

ment   i s   a  d i g g e r   b u c k e t   16  w h i c h   i s   p i v o t a l l y   m o u n t e d   to  t h e  

boom  5  a t   9.  The  d i g g e r   b u c k e t   16  i s   a c t u a t e d   by  t h e  

h y d r a u l i c   a s s e m b l y   12  w h i c h   a c t s   b e t w e e n   t h e   f i x e d   p o i n t   1 3  

on  t h e   boom  5  and  a  l i n k a g e   a s s e m b l y   18  c o m p r i s i n g   l i n k s  

19  and  20.  The  l i n k   19  i s   p i v o t e d   to  t h e   boom  5  a t   p i v o t   1 7  

and   t h e   l i n k   20  s e c u r e d   to  t h e   d i g g e r   b u c k e t   16.  P r e f e r a b l y  

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

c h a n g e a b l e   by  means   of  q u i c k   r e l e a s e   d e v i c e s   a t   a l l   of  t h e  

boom  h e a d   p i v o t s .  

In  f i g u r e   4  t h e   c r a d l e   4  and  l o a d   h a n d l i n g   member   c a r r i e d  

t h e r e b y   h a v e   b e e n   r o t a t e d   t h r o u g h   180°   so  t h a t   t he   boom  5  i s  

in   a  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   w i t h   a  d i g g e r   a t t a c h m e n e t  

16  f i t t e d .   E i t h e r   b e f o r e   or  a f t e r   r o t a t i n g   t h e   boom  5  to  t h e  



r e a r   of  t he   v e h i c l e   t he   p i v o t s   10  of  the   h y d r a u l i c   a s s e m b l i e s   8 

a r e   moved  f rom  the   p o s i t i o n s   1 0  t o   p o s i t i o n s   21  on  the   b o o m  

5  t h u s   a l l o w i n g   an  a r c   of  m o v e m e n t   of  t he   boom  a b o u t   t h e  

h o r i z o n t a l   d i s p l a c e d   d o w n w a r d l y   f r o m   t h a t   in  t he   f o r w a r d  

f a c i n g   mode  shown  in  f i g u r e   1.  The  p i v o t   p o s i t i o n s   may  b e  

d i s p l a c e d   f rom  10  to  21  e i t h e r   m a n u a l l y   w i t h   t he   boom  5 

h e l d   in   t h e   h o r i z o n t a l   c o n d i t i o n   or  t he   ends   of  t h e  

h y d r a u l i c   a s s e m b l i e s   8  may  be  p l a c e d   in  s l i d e r   b l o c k s   w h i c h  

may  be  moved  b e t w e e n   p o s i t i o n s   10  and  21  by  m a n u a l   or  p o w e r e d  

m e a n s .   In  t h e   p o s i t i o n   shown  in  f i g u r e   4  t h e  d i g g i n g  

o p e r a t i o n   may  be  c o n t r o l l e d   f rom  a  s e a t   24  a t t a c h e d   to  t h e  

r o t a t a b l e   c r a d l e   4  as  w e l l   as  f rom  t he   c a b i n   3  so  t h a t , t h e  

o p e r a t o r   has   a  c l e a r   v i e w   of  t he   d i g g i n g   o p e r a t i o n .  

F i g u r e s   5  and  6  show  t he   a r c s   of  m o v e m e n t   of  t he   l o a d  

h a n d l i n g   member   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  

r e s p e c t i v e l y .   In  f i g u r e   5  t he   l o a d   h a n d l i n g   boom  5  is   s h o w n  

in  f r o n t   and  r e a r   modes   b u t   has   an  a d d i t i o n a l   e x t e n s i o n   m e m b e r  

known  as  a  d i p p e r   arm  25  a t t a c h e d   b e t w e e n   t he   boom  5  and  t h e  

l o a d   h a n d l i n g   a t t a c h m e n t ,   in  t h i s   c a s e   a  d i g g e r   b u c k e t   2 6 .  

The  d i p p e r   arm  25  is   a t t a c h e d   to  t he   end  of  t h e  b o o m   5  b y  

q u i c k   r e l e a s e   d e v i c e s   and  i s   a c t u a t e d   by  t he   h y d r a u l i c  

a s s e m b l y   12  ( s e e   f i g u r e s   2a,   2b  and  2 c ) .   The  d i g g e r   b u c k e t  

26  i s   i d e n t i c a l   w i t h   t he   d i g g e r   b u c k e t   16  e x c e p t   t h a t   i t   i s  

a c t u a t e d   by  a  f u r t h e r   h y d r a u l i c   d e v i c e   ( n o t   shown)   m o u n t e d  

s e p a r a t e l y   in  t he   o u t e r   end  of  t he   d i p p e r   arm  and  p o w e r e d  

f rom  t he   v e h i c l e   i t s e l f   v i a   h o s e s   up  t he   boom  5.  In  f i g u r e  

6  t he   a r c   m o v e m e n t   a b o u t   t he   v e r t i c a l   a x i s   Y-Y  is   s h o w n  

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



o n l y   f r o n t   and  r e a r   as  shown  in  f i g u r e   5  b u t   a l s o   to  t h e  

s i d e s   of  t h e   v e h i c l e .  

A l t h o u g h   f i g u r e  6   i l l u s t r a t e s   an  a n g l e   of  r o t a t i o n  

of  270°   t h e   a n g l e   of  r o t a t i o n   c o u l d   be  in   e x c e s s   of  3 6 0  

in   t h e   c a s e   of  a  l o a d   h a n d l i n g   v e h i c l e   h a v i n g   no  c a b i n   3 .  

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

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   t h i s   i s   u n d e r s t o o d   t o  

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

or  v e r t i c a l .  

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

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

s t e e r i n g   f o r   r o u g h   t e r r a i n   or  a g r i c u l t u r a l   u s a g e .   A l s o ,   a s  

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

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

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

c h a s s i s   and  e a c h   of  t h e   a x l e s   of  t h e   v e h i c l e   to  d e t e c t   c h a n g e s  

in   t h e   t u r n i n g   moment   a p p l i e d   to  a  r e s p e c t i v e   a x l e   by  t h e  

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

when  t h e   t u r n i n g   moment   a b o u t   t h e   r e a r   a x l e   w i t h   r e s p e c t  

to   t h e   p o s i t i o n   of  t h e   l o a d   h a n d l i n g   member   i s   s u c h   a s  t o  

r e n d e r   t h e   v e h i c l e   u n s t a b l e .  

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

c o g n a t e   c o p e n d i n g   a p p l i c a t i o n   Nos .   4 4 2 9 5 / 7 4   and  2 3 2 7 0 / 7 5   n o w  

B r i t i s h   P a t e n t   No.  1  528  741  to  w h i c h   r e f e r e n c e   i s   d i r e c t e d  

f o r   f u r t h e r   d e t a i l s .  

A l t h o u g h   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   p a r t i c u l a r l y  

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

5  f o r   t h e   h y d r a u l i c   a s s e m b l i e s   8  a l t e r n a t i v e l y   t h e   p i v o t   p o i n t s  

on  t h e   c r a d l e   4  may  be  m o v a b l e .  



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

an  e l o n g a t e   t e l e s c o p i c   l o a d   h a n d l i n g   member  so  t h a t   t h e  

l e n g t h   of  t he   l o a d   h a n d l i n g   member   may  be  i n c r e a s e d   o r  

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

b o t h   a  s u b s t a n t i a l l y   h o r i z o n t a l   and  a  s u b s t a n t i a l l y   v e r t i c a l  

a x i s ,   t he   m o v e m e n t   a b o u t   t he   s u b s t a n t i a l l y   v e r t i c a l   a x i s  

b e i n g   a t   l e a s t   1 8 0   and  a r r a n g e d   so  t h a t   t he   l o a d   h a n d l i n g  

member   may  e x t e n d   e i t h e r   to  t he   f r o n t   or  to  t he   r e a r   of  t h e  

v e h i c l e   as  d e s i r e d   and ,   w h e r e i n   t he   t e l e s c o p i c   l o a d   h a n d l i n g  

member   c o m p r i s e s ,   a  t e l e s c o p i c   boom  of  two  or  m o r e  

t e l e s c o p i c   s e c t i o n s   p i v o t a l l y   m o u n t e d   a t   one  end  to  a  

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

a t t a c h m e n t   a t  t h e   o t h e r   end  of  t he   boom,  the   l o a d   h a n d l i n g  

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

a  s h o v e l   l o a d e r   b u c k e t   and  a  d i g g e r   b u c k e t .  

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

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

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

on  t he   c h a s s i s   a b o u t  a   s u b s t a n t i a l l y   v e r t i c a l   a x i s .  

3.  A  l o a d   h a n d l i n g   v e h i c l e   a c c o r d i n g   to  c l a i m   2  w h e r e i n  

t he   t e l e s c o p i c   s e c t i o n s   of  t he   boom  a r e   e x t e n d a b l e   a n d  

r e t r a c t a b l e   h y d r a u l i c a l l y .  

4 .   A  l o a d   h a n d l i n g   v e h i c l e   a c c o r d i n g   to  c l a i m  3   w h e r e i n  

t he   p i v o t a l   m o v e m e n t   of  t he   boom  is   e f f e c t e d   by  a  h y d r a u l i c  

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

t h e   b o o m .  



5.  A  l o a d   h a n d l i n g   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  

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

a r e   two  p o s i t i o n s   e i t h e r   on  t h e   c r a d l e   o r - o n   t he   b o o m  

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

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

t h e   boom  is   e x t e n d i n g   t o w a r d s   t h e   f r o n t   of  t h e   v e h i c l e  

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

v e h i c l e   when   t h e   c r a d l e   and  boom  c a r r i e d   t h e r e b y   h a v e   b e e n  

t u r n e d   t h r o u g h   180°   a b o u t   t h e   v e r t i c a l   a x i s   so.  t h a t   t h e  

boom  e x t e n d s   o u t w a r d l y   f r o m   t h e   r e a r   of  t h e   v e h i c l e   so  t h a t  

in   t h e   r e a r   p o s i t i o n   t h e   a r c   of  m o v e m e n t   of  t h e   boom  a b o u t  

t h e   h o r i z o n t a l   a x i s   i s   i n c r e a s e d .  

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

b e t w e e n   t h e   c h a s s i s   and  e a c h   of  t h e   a x l e s   of  t h e   v e h i c l e  

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

r e s p e c t i v e   a x l e   by  t h e   w e i g h t   of  t h e   s u p e r s t r u c t u r e   and  t h e  

l o a d   and  an  a u d i b l e  a n d   or  v i s u a l   a l a r m   o p e r a b l e   by  a  

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

t u r n i n g   moment   a b o u t  a n   a x l e   i s   s u c h   as  to  r e n d e r   t h e  

v e h i c l e   u n s t a b l e .  

7.  A  l o a d   h a n d l i n g   v e h i c l e   a c c o r d i n g   to  a n y  o n e   o f  

c l a i m s   1  to  6  w h e r e i n   t h e   l o a d   h a n d l i n g   member   i s   m o v a b l e  

a b o u t   a  v e r t i c a l   a x i s   t h r o u g h   360°   or  m o r e .  

8.  A  l o a d   h a n d l i n g   v e h i c l e   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  and  as  i l l u s t r a t e d   in   t h e  

a c c o m p a n y i n g   d i a w i n g s .  
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