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@  Improvements  in  mechanical  handling  equipment. 

Improvements  in  mechanical  handling  equipment 
comprising  a  mobile  auxiliary  lifting  and  lowering  device 
intended  for  use  with  a  power-driven  truck,  the  device 
comprising  a  wheeled  frame  (11,  13)  supporting  generally 
horizontally-extending  tines  (19);  means  allowing  the 
device  to  be  selectively  coupled  and  uncoupled  respec- 
tively  to  and  from  the  lifting  carriage  of  the  truck;  first 
power-driven  means  (35)  to  raise  and  lower  the  tines  of  the 
device  relative  to  the  frame;  and  second  power-driven 
means  (15A)  to  drive  each  wheel  (15)  of  a  transversely- 
spaced-apart  pair  of  the  device's  wheels  independently 
in  either  direction  of  rotation;  both  said  power-driven 
means  (35,  15A)  being  adapted  to  be  controlled  from  the 
truck.  The  last  mentioned  power-driven  means  (15A)  may 
comprise  two  motor-in-wheel  units  (15A),  one  in  each 
driven  wheel  (15),  and  each  of  the  motor-in-wheel  units 
(15A)  may  swivel  about  a  respective  steering  axis. 



FIELD  OF  THE  INVENTION 

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

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

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

w i t h   a  p o w e r - d r i v e n   l i f t   t r u c k .  

REVIEW  OF  THE  PRIOR  ART 

T h e r e   a r e   a l r e a d y   known  s e v e r a l   f o r m s   of   m o b i l e  

s t e e r a b l e   a u x i l i a r y   l i f t i n g   and  l o w e r i n g   d e v i c e s ,  

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

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

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

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

c a r r i a g e   of  t h e   p a r e n t   t r u c k ;   f i r s t   p o w e r - d r i v e n   m e a n s ,  

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

s e l e c t i v e l y   r a i s e   and  l o w e r   t h e   t i n e s   of  t h e   d e v i c e  

r e l a t i v e   to   i t s   w h e e l s ;   and  s e c o n d   p o w e r - d r i v e n   m e a n s ,  

a l s o   a d a p t e d   to   be  c o n t r o l l e d   f r o m   t h e   p a r e n t   t r u c k ,   t o  

d r i v e   t h e   u n c o u p l e d   d e v i c e   on  i t s   w h e e l s   s e l e c t i v e l y   a w a y  
f rom  and  back   t o w a r d s   t he   t r u c k .  

In  u s e ,   t h e   p a r e n t   t r u c k   p i c k s   up  t h e   d e v i c e   a n d  

c a r r i e s   i t   as  f a r   as  t h e   open   end  of   a  c o n t a i n e r   w h i c h  

is  to   be  e i t h e r   l o a d e d   or  u n l o a d e d .   The  d e v i c e   i s  

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

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

d e v i c e   on  t he   c o n t a i n e r   f l o o r ,   and  t h e   d e v i c e   is   t h e n  

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

m a n o u e v r e d   so  as  to  p i c k   up ,   r e a r r a n g e   or  d e p o s i t   g o o d s  



w i t h i n   t h e   c o n t a i n e r ,   and  is   f i n a l l y   b r o u g h t   back   to  t h e  

p a r e n t   t r u c k ,   p i c k e d   up  by  i t   and  c a r r i e d   away  to   a  f u r t h e r  

s i t e .  

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

c o n t r o l l e d   f rom  t h e   p a r e n t   t r u c k .  

E x a m p l e s   of   s u c h   d e v i c e s   a r e   shown  in  U.K.  p a t e n t  

s p e c i f i c a t i o n s   Nos .   1 , 4 4 0 , 0 6 2   ( W e l d a l l ) ,   1 , 4 2 9 , 7 8 5   ( M i l l e r )  

and  1 , 4 5 3 , 3 8 7   ( M i l l e r ) .   A l s o   known  to  t h e   a p p l i c a n t s ,   a l t h o u g h  

l e s s   r e l e v a n t   to   t h e   p r e s e n t   i n v e n t i o n ,   a r e   U . S .   p a t e n t  

s p e c i f i c a t i o n s   Nos .   2 , 9 4 4 , 6 8 9   ( A r n o t )   and  2 , 8 3 3 , 4 3 5   ( L e v y ) .  

The  a d v a n t a g e s   g i v e n   by  t h e s e   known  f o r m s  o f   s t e e r a b l e  

a u x i l i a r y   m o b i l e   l i f t i n g   and  l o w e r i n g   d e v i c e   a r e   w e l l   k n o w n ,  

and  a r e   f u l l y   d e s c r i b e d   in  t h e   t h r e e   p a t e n t s   f i r s t   r e f e r r e d  

to  a b o v e .   Each   of  t h e   t h r e e   known  p a t e n t e d   d e v i c e s ,   h o w e v e r ,  

e x h i b i t s   c e r t a i n   d r a w b a c k s .   T h e s e   d r a w b a c k s   can   b e s t   b e  

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

M i l l e r   s p e c i f i c a t i o n s   1 , 4 2 9 , 7 8 5   and  1 , 4 5 3 , 3 8 7 ,   w h i c h   h a v e  

been   c o m m e r c i a l l y   t h e   mos t   s u c c e s s f u l   of   s u c h   d e v i c e s .  

The  d e v i c e   i l l u s t r a t e d   p a r t i c u l a r l y   in  F i g u r e s   5  t o  

9  of  t h e   e a r l i e r   s p e c i f i c a t i o n ,   1 , 4 2 9 , 7 8 5 ,   is   c l e a r l y   a  

p r o t o t y p e .   I t   h a s ,   as  f a r   as  i s   k n o w n ,   n e v e r   b e e n   p u t   i n t o  

c o m m e r c i a l   p r o d u c t i o n .   As  shown  in  F i g u r e   5,  i t   i s   c l e a r l y  

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

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

M i l l e r   s p e c i f i c a t i o n   1 , 4 5 3 , 3 8 7   d e s c r i b e s   and  i l l u s t r a t e s   a  

d e v i c e   w h i c h   has   been   d e v e l o p e d   f r o m   t h e   p r o t o t y p e   o f  

s p e c i f i c a t i o n   1 , 4 2 9 , 7 8 5 ,   and  w h i c h   i s   in  a l l   e s s e n t i a l  

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

In  t h i s   l a t e r   d e v i c e ,   one  s e e s   f o r   e x a m p l e   s t a b i l i s i n g   w h e e l s  

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

m e c h a n i s m   as  w e l l   as  a  p r o p e r l y   d e s i g n e d   box  f r a m e   and  c o u p l i n g  

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

p a r e n t   t r u c k .  

A l l   t h r e e   of  t h e s e   known  d e v i c e s   ( e v e n   i n c l u d i n g  



t he   l a t e r   M i l l e r   d e v i c e   j u s t   d i s c u s s e d )   h a v e   d r a w b a c k s  

w h i c h   a r e   a  d i r e c t   and  i n h e r e n t   r e s u l t   of  t h e i r   b a s i c  

p r i n c i p l e s   of  o p e r a t i o n .   A l l   t h r e e   of  t h e m   a r e  
r e s t r i c t e d - l i f t   d e v i c e s   in  w h i c h ,   as  t h e   l i f t i n g   t i n e s  

a r e   r a i s e d ,   t h e   a u x i l i a r y   w h e e l s   b e n e a t h   t h e   p r o j e c t i n g  

e n d s   of  t h e   t i n e s   a r e   a u t o m a t i c a l l y   l o w e r e d .   T h i s   n o t  

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

l i f t e d :   i t   a l s o   means   t h a t   t h e   e n t i r e   w e i g h t   of  t h e  

d e v i c e   has   to   be  l i f t e d   e v e r y   t i m e   t h e   t i n e s   a r e   r a i s e d ,  

b e c a u s e   t h e   t i n e s   do  n o t   move  r e l a t i v e   to   t h e   ma in   f r a m e  

of  t h e   d e v i c e .   T h i s   c l e a r l y   p u t s   c o n s i d e r a b l e   s t r a i n  

on  t h e   l i n k a g e s   w h i c h   c o n n e c t   t h e   a u x i l i a r y   w h e e l s   t o  

t h e   l i f t i n g   ram.   I t   a l s o   means   t h a t   t h e   p a y l o a d   w h i c h  

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

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

t h e   t i n e s   a r e   r a i s e d .   B e c a u s e   t h e   f r a m e   i s   l i f t e d   w i t h  

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

on  t h e   f r a m e   and  t h i s   can   c a u s e   t h e   f r a m e   to   wa rp   w i t h  

r e p e a t e d   u s e .   B e c a u s e   i n d i v i d u a l   l i n k a g e s   to   t h e  

a u x i l i a r y   w h e e l   a r e   n e e d e d ,   t h e y   have   to   be  i n d i v i d u a l l y  

a d j u s t e d   and  t h e y ,   l i k e   t h e   f r a m e ,   may  bend   and  t w i s t  

w i t h   u s e .  

A  f u r t h e r   s e r i e s   of  d r a w b a c k s   a r i s e s   f r o m   t h e   u s e  

of  a  s i n g l e   p o w e r - d r i v e n   s t e e r a b l e   w h e e l   in   t h e   t w o  

M i l l e r   d e s i g n s .   As  t h e   l a t e r   M i l l e r   p a t e n t   1 , 4 5 3 , 3 8 7  

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

on  e i t h e r   s i d e   of  t h i s   c e n t r a l   s t e e r a b l e   p o w e r - d r i v e n  

w h e e l .   Even  w o r s e ,   t h e   s t e e r i n g   a n g l e   i s   s e v e r e l y  

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

t h e   c e n t r a l   w h e e l .   B e c a u s e   t h e   s t a b i l i s i n g   w h e e l s   a r e  

r e l a t i v e l y   s m a l l ,   t h e y   can  o n l y   r e s i s t   a  l i m i t e d   l o a d   o n  

t h e m ;   t h e y   need   a  s e p a r a t e   l i n k a g e   to  a u t o m a t i c a l l y   r a i s e  

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

a b o v e   in  r e l a t i o n   to  t he   main   a u x i l i a r y   w h e e l   l o w e r i n g  

l i n k a g e s ;   and  b e c a u s e   t h e y   c a n n o t   be  s t e e r e d   t h e y   w i l l  



t e n d   to   d r a g   or  s c u f f   s i d e w a y s   e v e r y   t i m e   t h e   d e v i c e   i s  

s t e e r e d   t h r o u g h   i t s   main   p o w e r - d r i v e n   w h e e l .  

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

c o m m e r c i a l   p o i n t   of  v i e w ,   t h e r e   i s   no  way  in  w h i c h   t h e  

M i l l e r   d e v i c e   can   h a v e   i t s   o v e r a l l   w i d t h   v a r i e d ,   or  t h e  

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

c o m p o n e n t s   h a v i n g   to  be  b u i l t   in  e a c h   c a s e   b e c a u s e   o f  

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

is   v e r y   o f t e n   d e s i r a b l e   to   v a r y   t h e   o v e r a l l   w i d t h   of   t h e  

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

to   a d j u s t   t h e   l e n g t h   and  s p a c i n g   of  t h e   l i f t i n g   t i n e s  

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

c o n d i t i o n s ) .   The  i n a b i l i t y   to  do  t h i s ,   c o m b i n e d   w i t h   t h e  

r e s t r i c t e d   l i f t   a v a i l a b l e   f r o m   t h e   d e v i c e ,   makes   t h e  

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

c o n d i t i o n s .  

SUMMARY  OF  THE  INVENTION 

The  i n v e n t i o n   t a k e s   as  i t s   s t a r t i n g   p o i n t   t h e   s t a t e  

of  t h e   a r t   d e f i n e d   by  t h e   known  d e v i c e s   d i s c u s s e d   a b o v e .  

H a v i n g   a n a l y s e d   t h e   d r a w b a c k s   of  t h o s e   known  d e v i c e s   i n  

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

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

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

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

d e v i c e s   of  t h i s   g e n e r a l   t y p e .  

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

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

w i t h   a  p o w e r - d r i v e n   l i f t   t r u c k   and  h a v i n g   t h e   k n o w n  

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

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

c o m b i n a t i o n   of   t h r e e   e s s e n t i a l   f e a t u r e s :   f i r s t l y ,   o n e  

end  of   t h e   f r a m e   of  t h e   d e v i c e   i s   s u p p o r t e d   on  a  p a i r   o f  

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

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

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



one  a n o t h e r   a c r o s s   s a i d   one  end  of  t h e   d e v i c e ;   a n d  

t h i r d l y   t h e   p o w e r - d r i v e n   l i f t i n g   t i n e s   of  t h e   d e v i c e  

can   be  r a i s e d   or  l o w e r e d ,   in  r e l a t i o n   to  t h e   f r a m e ,  

w i t h o u t   r a i s i n g   or  l o w e r i n g   t h e   f r a m e   in  r e l a t i o n   to  t h e  

w h e e l s .  

Many  a d v a n t a g e s   f l o w   f rom  s u c h   a  c o n s t r u c t i o n .   T h e  

a b i l i t y   to   d r i v e   e a c h   of  t h e   p o w e r   d r i v e n   ma in   w h e e l s  

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

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

c i r c l e   can   be  a c h i e v e d ,   and  t h e r e   i s   no  t h e o r e t i c a l   l i m i t  

to  t h e   a n g l e   of   t u r n i n g .   B e c a u s e   two  w i d e l y   s p a c e d   a p a r t  

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

c e n t r a l   w h e e l ,   no  a d d i t i o n a l   s t a b i l i s i n g   w h e e l s   a r e  

n e e d e d .   S i n c e   m o s t   of  t h e   l o a d   i s   s u s t a i n e d   by  t h e s e  

ma in   d r i v a b l e   w h e e l s ,   w h i c h   can   be  made  r e l a t i v e l y   l a r g e  

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

g r e a t e r   t h a n   t h a t   of  a  s i n g l e   c e n t r a l   ma in   w h e e l   w i t h   s m a l l  

s t a b i l i s i n g   o u t b o a r d   w h e e l s .   The  ma in   f r a m e   of  t h e  

d e v i c e   can   be  a  s i m p l e   r e c t a n g u l a r   f r a m e ,   w h e r e a s   w i t h  

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

f r a m e   w o u l d   h a v e   to  be  c r a n k e d   i n w a r d l y   in  o r d e r   to  c l e a r  

t h e   n e c e s s a r y   s t a b i l i s i n g   w h e d s .   B e c a u s e   s t e e r i n g   i s  

a v a i l a b l e   w i t h o u t   t h e   s t e e r a b l e   w h e e l s   h a v i n g   to   s w i v e l  

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

to  t h e   p o w e r - d r i v i n g   m o t o r s   do  n o t   h a v e   to   bend   a n d  

t w i s t .   Mos t   i m p o r t a n t   of  a l l ,   p e r h a p s ,   b e c a u s e   t h e   t i n e s  

can   be  r a i s e d   and  l o w e r e d   w i t h o u t   r a i s i n g   and  l o w e r i n g  

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

c a p a c i t y   of   t h e   d e v i c e   i s   i n c r e a s e d ,   t h e   s t r a i n   on  t h e  

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

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

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

A c c o r d i n g   to  a  p r e f e r r e d   s u b s i d i a r y   f e a t u r e   o f  

t h e   i n v e n t i o n ,   t h e   p o w e r - d r i v e n   means   to   d r i v e   t he   d e v i c e  

on  i t s   w h e e l s   c o m p r i s e s   two  i n d e p e n d e n t l y   p o w e r - d r i v e n  



m o t a P i n - w h e e l   u n i t s ,   one  in  e a c h   of  t h e   two  s p a c e d   a p a r t  
d r i v e n   w h e e l s .   T h i s   e n a b l e s   t h e   s p a c i n g   of  t h e   w h e e l s  

to  be  v a r i e d   e n t i r e l y   i n d e p e n d e n t l y   of   one  a n o t h e r ,   a n d  

so  e a c h   p o w e r   d r i v e n   m o t o r - i n - w h e e l   u n i t   can   be  a t t a c h e d  

to   a  ma in   f r a m e   of  any  d e s i r e d   d i m e n s i o n .   S i n c e   t h e r e  

a r e   no  l i n k a g e s   to  l o w e r   t h e   a u x i l i a r y   w h e e l s ,   and  n o  

s t e e r i n g   l i n k a g e s   on  t h e   d r i v e n   w h e e l s ,   t h e   e n t i r e  

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

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

s i m p l y   be  a d d e d   as  i n d e p e n d e n t   u n i t s :   t h e y   h a v e   t h e  

min imum  of  e f f e c t   on  t h e   p a r a m e t e r s   w i t h i n   w h i c h   t h e  

f r a m e   can   be  d e s i g n e d .  

T h u s ,   t h e   s p a c i n g   of  the  w h e e l s ,   t i n e s   and  f r a m e s  

can  be  v a r i e d   i n d e p e n d e n t l y   w i t h o u t   a f f e c t i n g   one  a n o t h e r .  

For   e x a m p l e ,   t h e   f r a m e   or  t h e   t i n e s ,   or  b o t h ,   c o u l d   b e  

o u t b o a r d   of  t h e   w h e e l s .  

In  a  f u r t h e r   d e v e l o p m e n t   of  t h e   i n v e n t i o n ,   U - s e c t i o n  

or  I - s e c t i o n   u p r i g h t s   a r e   i n c o r p o r a t e d   i n t o   t h e   m a i n  

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

when  t h e   t i n e s   a r e   l i f t e d ,   t h e   ma in   f r a m e   can   be  m a d e  

e x t r e m e l y   r i g i d .   In  a d d i t i o n ,   t h e   f l a n g e s   of  t h e   U - s e c t i o n  

or  I - s e c t i o n   u p r i g h t s   f o r m   i d e a l   b e a r i n g   s u r f a c e s   f o r  

t h e   n e c e s s a r y   r o t a r y   b e a r i n g s   on  w h i c h   t h e   t i n e s   a n d  

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

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

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

In  y e t   a n o t h e r   d e v e l o p m e n t   of  t h e   i n v e n t i o n ,   t h e  

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

a u x i l i a r y   w h e e l   to  t h e   f r a m e   a t   s e l e c t i v e l y   d i f f e r e n t  

d i s t a n c e s   f r o m   t h e   p r o j e c t i n g   e n d s   of  t h e   t i n e s .   B e c a u s e  

t h e s e   a u x i l i a r y   w h e e l s   i n c o r p o r a t e   no  l i n k a g e s   t o  

a u t o m a t i c a l l y   r a i s e   or  l o w e r   t hem  as  t h e   t i n e s   a r e   l o w e r e d  

and  r a i s e d ,   s u c h   a d j u s t m e n t   is   r e a d i l y   a c h i e v e d   and  t h i s  

is   a n o t h e r   s i g n i f i c a n t   a d v a n t a g e   g i v e n   by  t h e   i n v e n t i o n  

w h i c h   w o u l d   be  i m p o s s i b l e   w i t h   t h e   known  c o n s t r u c t i o n s .  



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

t he   i n v e n t i o n   i n c l u d e s   a  f i t m e n t   w h i c h   can   s e l e c t i v e l y  

be  u s e d   to  l i m i t   t h e   e f f e c t i v e   h e i g h t   by  w h i c h   t h e   t i n e s  

can  be  r a i s e d ,   b u t   w h i c h   can   a l s o   be  r e n d e r e d   i n o p e r a t i v e .  
T h i s   a l l o w s   t h e   d e v i c e   to  o p e r a t e   as  a  l o w l i f t   p a l l e t  

t r u c k   or  as  an  o r d i n a r y  f u l l - l i f t   f o r k   t r u c k .   I t   i s   t h e n  

no  l o n g e r   n e c e s s a r y   to   k e e p   two  d i f f e r e n t   k i n d s   o f  

t r u c k   a v a i l a b l e   to   c o v e r   a l l   p o s s i b l e   t y p e s   of  l i f t i n g  

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

d e v i c e s   r e f e r r e d   to   a b o v e   can   o n l y   o p e r a t e   as  a  l o w l i f t  

p a l l e t   t r u c k .  

I f   t h e   p o w e r - d r i v e n   means   on  t h e   d e v i c e   a r e   f l u i d  

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

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

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

f o r   t h e   n e c e s s a r y   e l e c t r i c a l   c o n n e c t i o n s   b e t w e e n   t h e  

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

l i n e   to   t h e   p a r e n t   t r u c k .  

I t   i s   a l r e a d y   known  to  c o u p l e   and  u n c o u p l e   t h e s e  

a u x i l i a r y   d e v i c e s   to  t h e i r   p a r e n t   t r u c k s   by  t h e   u s e   o f  

h o o k e d   p r o j e c t i o n s   w h i c h   p r o j e c t   f r o m   t h e   back   of  t h e  

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

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

t h i s   c o n c e p t   f u r t h e r ,   by  p r o v i d i n g   e a c h   s u c h   p r o j e c t i o n  

of  t h e   d e v i c e   w i t h   a  head   w h i c h   a l s o   f u n c t i o n s   as  a  h o o k ,  

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

o v e r   t h e   p r o j e c t i o n s   b e t w e e n   t h e   h e a d   or  hook  and  t h e  

c o o p e r a t i n g   l i f t i n g   c a r r i a g e   r e c e s s .   The  o p e r a t o r   c a n  

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

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

p r o j e c t s   f rom  t h e   l i f t i n g   c a r r i a g e   of  i t s   p a r e n t   t r u c k  

when  i t   i s   b e i n g   c a r r i e d .  

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

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

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



a  s t e e r i n g   a x i s .   The  f l u i d   s u p p l y   l i n e   f rom  e a c h   m o t o r  
to  i t s   a c t u a t i n g   s o l e n o i d   v a l v e   can  be  r i g i d ,   and  w i l l   t h u s  

n o t   be  s u b j e c t e d   to   any  t w i s t i n g   or  b e n d i n g   s t r e s s e s  
b e c a u s e   t h e r e   is   no  r e l a t i v e   m o v e m e n t   b e t w e e n   t h e   m o t o r  
and  i t s   v a l v e .  

I f   h o w e v e r   e a c h   m o t o r - i n - w h e e l   u n i t   can  s w i v e l   a b o u t  

a  v e r t i c a l   s t e e r i n g   a x i s ,   i t   i s   s t i l l   o n l y   n e c e s s a r y   t o  

p r o v i d e   t h e   min imum  l e n g t h   of  f l e x i b l e   p i p e   f r o m   t h e   m o t o r  
to  t h e   n e a r e s t   a d j a c e n t   p a r t   of  t h e   f r a m e ;   t h e   m o t o r s   c a n  
be  s w i v e l l e d   i n d e p e n d e n t l y   to   g i v e   t h e   s m a l l e s t   p o s s i b l e  

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

in  t h e   same  d i r e c t i o n   as  one  a n o t h e r ,   t h e   d e v i c e   can  p r o c e e d  
" c r a b - w i s e " .   None  of  t h e s e   m a n o u e v r e s   i s   p o s s i b l e   w i t h   t h e  

known  d e v i c e s   r e f e r r e d   to  a b o v e .  

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

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

any  or  a l l   of  t h e   f e a t u r e s   o u t l i n e d   a b o v e ,   t h e   t r u c k   b e i n g  
f i t t e d   w i t h   means   to   c o n t r o l   t h e   p o w e r - d r i v e n   means   w h i c h  

r a i s e   and  l o w e r   t h e   t i n e s   of  t h e   d e v i c e   and  w h i c h   p o w e r  
t h e   d e v i c e ' s   w h e e l s .  

BRIEF  DESCRIPTION  OF  THE  ACCOMPANYING  DRAWINGS 

F i g u r e s   1  to   3  show  one  d e v i c e   e m b o d y i n g   t h e   i n v e n t i o n  

i n ,   r e s p e c t i v e l y ,   s i d e   e l e v a t i o n ,   end  e l e v a t i o n   and  p l a n ;  

F i g u r e   1A  shows   a  m o d i f i e d   p a r t   of  t h e   d e v i c e ;   a n d  

F i g u r e   4  shows   t h e   d e v i c e   b e i n g   u s e d   in  c o m b i n a t i o n  

w i t h   a  p o w e r - d r i v e n   l i f t   t r u c k .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

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

w h i c h   i s   in  two  s e c t i o n s .   The  f i r s t   s e c t i o n   c o n s i s t s   of  t w o  

t r a n s v e r s e l y   s p a c e d   a p a r t   h o l l o w   box  beams   11  w h i c h   e x t e n d  

g e n e r a l l y   h o r i z o n t a l l y .   T h e  f o r w a r d   e n d s   of  t h e s e   h o r i z o n t a l l y  

e x t e n d i n g   beams  s u p p o r t   f r e e l y - r o t a t a b l e   a u x i l i a r y   r o l l e r s   1 2 ,  

on  w h i c h   t h e   d e v i c e   r u n s   when  in  u s e .   The  r e a r w a r d   e n d s  

of  t h e   h o r i z o n t a l   beams  11  s u p p o r t   t h e   s e c o n d   s e c t i o n   of  t h e  

main   f r a m e   of  t h e   d e v i c e ,   t h i s   s e c o n d   s e c t i o n   c o n s i s t i n g   o f  



two  t r a n s v e r s e l y   s p a c e d   a p a r t   I - s e c t i o n   beams  13  w h i c h  

e x t e n d   v e r t i c a l l y   w i t h   t h e i r   m a j o r   f l a n g e s   14  f a c i n g  

o u t w a r d l y .   T h i s   s e c o n d   s e c t i o n   13  of  t h e   f r a m e ,   in  a d d i t i o n  

to  h o u s i n g   t he   main  d r i v e   and  c o n t r o l   c o m p o n e n t s   of   t h e   d e v i c e ,  

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

t h e   d e v i c e   moves   v e r t i c a l l y   up  and  down  when  in  u s e .  
At  t h e   r e a r   of   t h e   d e v i c e ,   i . e .   a t   t h e   b o t t o m   of  t h e  

v e r t i c a l l y   e x t e n d i n g   I - s e c t i o n   beams  13,  t h e   ma in   t r a c t i o n  

w h e e l s   15  a r e   s i t u a t e d .   T h e r e   a r e   two  of   t h e s e   w h e e l s ,   a n d  

as  F i g u r e   2  shows  t h e y   a r e   w i d e l y   s p a c e d   a p a r t .   Each   w h e e l  

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

a  m o t o r - i n - w h e e l   h y d r a u l i c - a c t u a t e d   d r i v e   u n i t   15A.  T h e  

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

m o t o r   s h a f t s   a r e   s e c u r e d   to  t h e   main   f r a m e   11,  13  of   t h e   d e v i c e  

so  t h a t   t h e   m o t o r   c a s i n g s   r o t a t e   w i t h   t h e   w h e e l s   1 5 .  

The  m o t o r   of   e a c h   m o t o r - i n - w h e e l   u n i t   15A  can   be  d r i v e n  

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

i n d e p e n d e n t l y   of  t h e   m o t o r   in  t h e   o t h e r   m o t o r - i n - w h e e l   u n i t .  

R e s p e c t i v e   s o l e n o i d   v a l v e s   16,  17  c a r r i e d   on  t h e   d e v i c e  

a r e   l i n k e d   by  f l u i d - c a r r y i n g   c o n d u i t   ( n o t   shown)   to  e a c h  

r e s p e c t i v e   m o t o r - i n - w h e e l   u n i t ,   and  a r e   f ed   f r o m   s i m i l a r  

c o n d u i t   w h i c h   e n t e r s   t h e   d e v i c e   v i a   a  r o t a r y   u n i o n   18  

(or   o t h e r   m e a n s )   p i v o t a l l y   m o u n t e d   a t   t h e   t o p   of   t h e   m a i n  

f r a m e   1 3 .  

The  l i f t i n g   t i n e s   19  of  t h e   d e v i c e   a r e   m o u n t e d   on  a  

c a r r i a g e   a s s e m b l y   21,   and  t h e r e   i s  p r o v i s i o n   to  a d j u s t   t h e  

l a t e r a l   s p a c i n g   b e t w e e n   t h e   t i n e s   19  and  a l s o   to   a d j u s t   t h e  

p o s i t i o n   of  e a c h   t i n e   i n d i v i d u a l l y   on  t h e   c a r r i a g e   p l a t e   2 2 .  

T h i s   a d j u s t m e n t   i s   a c h i e v e d   by  c a s t e l l a t i n g   t h e   t o p   of   t h e  

c a r r i a g e   p l a t e   22  and  by  p r o v i d i n g   e a c h   t i n e   w i t h   a  h o o k  

23  w h i c h   can  be  e n g a g e d   s e l e c t i v e l y   in  any  of  t h e   n o t c h e s  

p r o v i d e d   by  t he   c a s t e l l a t i o n s .  

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

b e a r i n g s   24,  e a c h   s i d e   of  t he   c a r r i a g e   b e i n g   s u p p o r t e d   i n  

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



of  t h e   m a j o r   f l a n g e s   14  of  t h e   I - s e c t i o n   beams  13  w h i c h   r i s e  

v e r t i c a l l y   as  p a r t s   of   t h e   ma in   f r a m e   of   t h e   d e v i c e .   T h e  

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

s t r i p s   25,   s e c u r e d   to  t h e   f l a n g e s   14  by  c o u n t e r s u n k   s c r e w s  

26,   and  t h e   b e a r i n g s   24  t r a v e l   on  t h e s e   wear   s t r i p s   a s  

t h e   c a r r i a g e   moves   up  and  d o w n .  

S i d e   t h r u s t   r o l l e r s   26  a r e   p r o v i d e d ,   and  ( a l t h o u g h   o n l y  

one  is   shown)   t h e r e   a r e   two  s u c h   s i d e   t h r u s t   r o l l e r s   on  o n e  

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

t h i r d   r o l l e r   on  t h e   o t h e r   s i d e .   Each   of   t h e s e   t h r e e   s i d e  

t h r u s t   r o l l e r s   26  i s   r e m o v a b l y   m o u n t e d   in   a  r e s p e c t i v e   b o s s  

27  w e l d e d   to  an  a s s o c i a t e d   one  of   t h e   c a r r i a g e   s i d e   p l a t e s  

28,   and  t h e   s i d e   p l a t e s   a r e   p r o v i d e d   w i t h   c u t - o u t s   t o  

a c c o m m o d a t e   t h e   m o u n t i n g   n u t   29  of   e a c h   s i d e   t h r u s t   r o l l e r .  

The  m a i n   b e a r i n g s   24  of   t h e   c a r r i a g e   a r e   s e c u r e d   t o  

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

p l a t e s   28  by  h e x a g o n - h e a d e d   s o c k e t   s c r e w s   3 1 .  

A  U - s e c t i o n   beam  32  i s   w e l d e d   a c r o s s   t h e   u p p e r   e n d s  

of   t h e   I - s e c t i o n   f r a m e   beams  13  to   b r a c e   t h e   e n t i r e   s t r u c t u r e .  

The  r o t a r y   u n i o n   18  p r e v i o u s l y   r e f e r r e d   to   i s   m o u n t e d   o n  

t h i s   beam  32.  Two  t r a n s v e r s e l y - s p a c e d - a p a r t   p r o j e c t i o n s   33  

a r e   w e l d e d   to  t h e   o u t e r   f a c e   of  t h e   U - s e c t i o n   b r a c i n g   b e a m  

32,   and  e a c h   p r o j e c t i o n   has   a  d o w n w a r d l y   d e p e n d i n g   h e a d   o r  

hook   34  f o r m e d   and  w e l d e d   to  i t .   T h e s e   p r o j e c t i n g   h o o k s  

a l l o w   t h e   t i n e s   19  to   be  s e l e c t i v e l y   c o u p l e d   and  u n c o u p l e d  

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

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

r e c e s s e s   in  t he   t r u c k ' s   c a r r i a g e   p l a t e .  

A  s i n g l e   h y d r a u l i c   ram  35  i s   m o u n t e d   a p p r o x i m a t e l y  

on  t h e   v e r t i c a l   c e n t r e - l i n e   of   t h e   d e v i c e .   The  h e a d   end  o f  

t h e   ram  is   s e c u r e d   v i a   a  l i m i t e d - s w i v e l   j o i n t   36  to   a  

U - s e c t i o n   b r a c k e t   37  w e l d e d   to  t h e   main   f r a m e   of   t h e   d e v i c e .  

The  rod   end  of  t h e   ram  is  s i m i l a r l y   s e c u r e d   b e t w e e n   t w o  

l i n k s   38  w h i c h   p r o j e c t   r i g i d l y   u p w a r d   f rom  t h e   l i f t i n g  



c a r r i a g e   21  of   t h e   d e v i c e .   In  t h i s   p a r t i c u l a r   e x a m p l e ,   t h e  

ram  is   a  d o u b l e - a c t i n g   r am,   a n d ,   i f   d e s i r e d ,   i t   can  be  f u l l y  

e x t e n d e d   to  r a i s e   t h e   t i n e s   19  of   t h e   d e v i c e   v i r t u a l l y   t h e  

f u l l   h e i g h t   of  t h e   ma in   I - s e c t i o n   beams  1 3 .  

The  p r e s s u r i z e d   h y d r a u l i c   s u p p l y   to  t he   ram  35  e n t e r s  

t h e   d e v i c e   t h r o u g h   t h e   same  r o t a r y   u n i o n   18  as  t h a t   w h i c h  

s u p p l i e s   t h e   s o l e n o i d   v a l v e s   16,  17  c o n t r o l l i n g   t h e   d r i v e  

m o t o r s   of  t h e   d e v i c e ' s   main   w h e e l s   15.  A  t h i r d   s o l e n o i d  

v a l v e   39  is   m o u n t e d   a d j a c e n t   t h e s e   two  v a l v e s   16,  17,  t h e  

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

h y d r a u l i c   ram  i t s e l f .  

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

w h i c h   can   s e l e c t i v e l y   be  u s e d   to  l i m i t   t h e   a m o u n t   by  w h i c h  

t h e   t i n e s   19  can   be  r a i s e d   f r o m   t h e   f r a m e   1 1 ,  1 3 .   F i g u r e s  

2  and  3  show  t h e   d e v i c e .   One  of  t h e   r i g i d   l i n k s   38  p r e v i o u s l y  

r e f e r r e d   to  as  p r o j e c t i n g   u p w a r d l y   f r o m   t h e   d e v i c e ' s   c a r r i a g e  

21  has   a  s t o p   41  p i v o t a l l y   s e c u r e d   to  i t .   A  s p r i n g - l o a d e d  

b a l l   d e t e n t   ( n o t   shown)   n o r m a l l y   h o l d s   t h e   s t o p   41  in  t h e  

p o s i t i o n   shown  in  F i g u r e s   2  and  3,  in  w h i c h   i t   l i e s   a l o n g s i d e  

t h e   r i g i d   l i n k   38  to  w h i c h   i t   i s   s e c u r e d .   H o w e v e r ,   t h e   s t o p  

41  can   i f   d e s i r e d   be  swung  o u t   (as  shown  by  t he   a r r o w s   i n  

F i g u r e   3)  to  p r o j e c t   a t   r i g h t   a n g l e s   to  t h e   l i n k   38.  W i t h  

t h e   s t o p   in  t h i s   p o s i t i o n ,   t h e   k n u r l e d   h e a d e d   end  of   a n  

e l o n g a t e   s c r e w  4 2   ( shown  b e s t   in  F i g u r e   2)  l i e s   d i r e c t l y  

in  t h e   p a t h   of  u p w a r d   m o v e m e n t   of  t h e   s t o p   41  as  t h e   c a r r i a g e  

21  is   r a i s e d .   The  o t h e r   end  of   t h e   s c r e w   is   s q u a r e - e n d e d ,  

and  t h e   s c r e w   e n g a g e s   a  c o - o p e r a t i n g   t h r e a d e d   b o r e   in  a  b o s s  

43  w h i c h   i s   w e l d e d   to   t h e   i n s i d e   f a c e   14  of  one  of  t h e   m a i n  

I - b e a m s   13  of  t h e   f r a m e .  

A  n u t   44  a l l o w s   t h e   k n u r l e d   h e a d e d   end  of  t h e   s c r e w  

42  to  be  s e c u r e d   in  any  d e s i r e d   p o s i t i o n   w i t h i n   t h e   l i m i t s  

i m p o s e d   by  t h e   l e n g t h   of  t h e   s c r e w .   When  t h e   s t o p   41 

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

t he   s u p p l y   of  h y d r a u l i c   f l u i d   to  t h e   ram  35  is  a u t o m a t i c a l l y  

c u t   o f f   or  t h e   ram  is   s t a l l e d .   The  r e s p e c t i v e   k n u r l e d   a n d  



s q u a r e - e n d e d   e n d s   of  t h e   s c r e w   42  a l l o w   t h e   s c r e w   to  b e  

a d j u s t e d   f rom  e i t h e r   e n d ,   w h i c h e v e r   h a p p e n s   to   be  m o r e  

c o n v e n i e n t   a t   t h e   t i m e .  

R e f e r r i n g   f o r   a  moment   to  F i g u r e   1,  i t   w i l l   be  s e e n  

t h a t   t h e   a u x i l i a r y   r o l l e r s   12  w h i c h ,   in  u s e ,   s u p p o r t   t h e  

f r o n t   end  of   t h e   d e v i c e   on  t h e   g r o u n d ,   can   be  p i v o t a l l y  
s e c u r e d   to   t h e i r   a s s o c i a t e d   box  f r a m e   beam  11  in  a n y  o n e   o f  

a  n u m b e r   of   d i f f e r e n t   p o s i t i o n s   12a ,   12b ,   12c .   The  r o l l e r s  

12  t h e m s e l v e s   p r o j e c t   i n t o   t h e i r   a s s o c i a t e d   box  beam  1 1 ,  

w h i c h   i s   c u t   away  to  a l l o w   t h i s .   B e c a u s e   t h e   a u x i l i a r y  

r o l l e r s   12  a r e   s e c u r e d   to  t h e   f r a m e   beams   11  i n d e p e n d e n t l y  

of   t h e   t i n e s   19,  t h e y   do  n o t   l i m i t   t h e   a m o u n t   by  w h i c h   t h e  

t i n e s   can   be  r a i s e d   f rom  t h e   f r a m e   w h i l s t   s t i l l   k e e p i n g   t h e  

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

F i g u r e   4  shows   t h e   way  in  w h i c h   t h e   d e v i c e   i s   u s e d .  

A  p o w e r - d r i v e n   l i f t   t r u c k   45  has   i t s   own  l i f t i n g   t i n e s  

r e m o v e d ,   and  i t s   c a r r i a g e   i s   u s e d   to  p i c k   up  t h e   d e v i c e  

v i a   t h e   i n t e r - e n g a g e m e n t   of  t h e   p r o j e c t i o n s   33,  34  w i t h  

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

t h e   l i f t   t r u c k ' s   c a r r i a g e   p l a t e   46  to   a c c e p t   i t s   own  t i n e s .  

Two  f r e e l y   r o t a t a b l e   d rums   47  a r e   m o u n t e d   on  t o p   of   t h e  

r o l l - o v e r   c a g e   of   t he   t r u c k ,   e a c h   drum  s u p p o r t i n g   h y d r a u l i c  

h o s e   48  w h i c h   e m e r g e s   f r o m   t h e   h o l l o w   c e n t r e   of   t h e   d r u m ' s  

s p i n d l e   and  c o n t i n u e s   to   an  a p p r o p r i a t e   f l u i d   p o w e r  
c o n n e c t i o n   on  t h e   body   of   t h e   t r u c k .   The  o t h e r   end  o f   e a c h  

h o s e   p a s s e s   o v e r   a  g u i d e   49  and  i s   c o n n e c t e d   by  a  q u i c k -  

r e l e a s e   s e l f - s e a l i n g   v a l v e   ( n o t   shown)   to  t h e   r o t a r y   u n i o n  

18  on  t o p   of  t h e   f r a m e   of   t h e   d e v i c e .  

One  of   t h e   d rums   47  a l s o   c a r r i e s   e l e c t r i c a l   c a b l e  

w h i c h   i s   t a p e d   to  t h e   h o s e   48  and  w h i c h   a g a i n   i s   c o n n e c t e d  

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

16,  17,  39.  Power   c o n t r o l s   ( n o t   shown)   f o r   o p e r a t i n g   t h e  

d e v i c e   a r e   p r o v i d e d   as  an  a t t a c h m e n t   to   f i t   on  t h e   t r u c k ,  

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

d r i v e n   f r o m   t h e   h y d r a u l i c   power   c i r c u i t   of  t h e   t r u c k .  



In  u s e ,   t h e   t r u c k   45  p i c k s   up  t h e   d e v i c e   and  c a r r i e s  

i t   as  f a r   as  t h e   open  end  of  a  c o n t a i n e r   51  w h i c h   is  to  b e  

e i t h e r   l o a d e d   or  u n l o a d e d .   The  d e v i c e   is   t h e n   r a i s e d   by  t h e  

t r u c k   u n t i l   i t   c l e a r s   t h e  f l o o r   of   t h e   c o n t a i n e r ,   t h e  

t r u c k   d r i v e s   f o r w a r d ,   and  t h e   d e v i c e   is   d e p o s i t e d   on  t h e  

c o n t a i n e r   f l o o r .   The  c o n t r o l   g e a r  o n   t h e   t r u c k   i s   t h e n  

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

t h e   d e v i c e ' s   own  l i f t i n g   c a r r i a g e   21  and  t i n e s   19  a r e   u s e d  

to  p i c k   up ,   r e - a r r a n g e   or  d e p o s i t   g o o d s   52  w i t h i n   t h e   c o n t a i n e r ,  

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

back   to  t h e   t r u c k   and  i s   p i c k e d   up  by  i t   and  c a r r i e d   away  t o  

a  f u r t h e r   s i t e .  

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

f rom  t h e   p a r e n t   t r u c k   and  t h e   n e c e s s a r y   f l u i d   and  e l e c t r i c a l  

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

d rums   47  on  t h e   t r u c k .   As  t h e   d e v i c e   comes   back   t o w a r d s   t h e  

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

in  t h e   p o w e r - s u p p l y i n g   h o s e   and  c a b l e   4 8 .  

M o d i f i c a t i o n s   can   be  made  to   t h e   d e v i c e   i l l u s t r a t e d ,  

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

as  d e f i n e d   by  t h e   c l a i m s   a t   t h e   end  of   t h i s   s p e c i f i c a t i o n .  

I t   has   been   m e n t i o n e d   t h a t   e a c h   of  t h e   m o t o r - i n - w h e e l   u n i t s  

15A  c o u l d   be  s w i v e l l e d   a b o u t   i t s   own  s t e e r i n g   a x i s   by  a  

h y d r a u l i c   t o r q u e   d r i v e   15B  as  shown  in  F i g u r e   1A  ( in   w h i c h  

an  a r r o w   i n d i c a t e s   t h e   s w i v e l l i n g   m o v e m e n t ) .   In  a n o t h e r  

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

s p a c e s   34A  a r e   p r o v i d e d   to  f i t   o v e r   t h e   p r o j e c t i o n   33.  I n  

u s e ,   s e v e r a l   s u c h   s p a c e s   can  f i l l   t h e   gap  b e t w e e n   t h e   h e a d  

34  on  t h e   end  of  e a c h   p r o j e c t i o n   33  and  t he   U-beam  32  t o  

w h i c h   e a c h   p r o j e c t i o n   33  is   w e l d e d .   The  s p a c e s   can   t h u s  

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

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

t r u c k .  



1.  A  m o b i l e   s t e e r a b l e   a u x i l i a r y   l i f t i n g   and  l o w e r i n g  

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

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

h o r i z o n t a l l y - e x t e n d i n g   t i n e s ;   means   a l l o w i n g   t h e   d e v i c e   t o  

be  s e l e c t i v e l y   c o u p l e d   to  and  u n c o u p l e d   f rom  the   l i f t i n g  

c a r r i a g e   of   t h e   p a r e n t   t r u c k ;   f i r s t   p o w e r - d r i v e r   m e a n s ,  

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

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

and  s e c o n d   p o w e r - d r i v e n   m e a n s ,   a l s o   a d a p t e d   to   be  c o n t r o l l e d  

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

w h e e l s   s e l e c t i v e l y   away  f rom  and  back   t o w a r d s   t h e   t r u c k ;  

c h a r a c t e r i s e d   in  t h a t   one  end  (13)  of  t h e   f r a m e   ( 1 1 , 1 3 )  

is   s u p p o r t e d   on  a  p a i r   of   w h e e l s   (15)  w h i c h   a r e   d r i v a b l e ,  

by  t h e   s e c o n d   p o w e r - d r i v e n   means   ( 1 5 A ) ,   i n d e p e n d e n t l y   o f  

one  a n o t h e r   and  in  e i t h e r   d i r e c t i o n   of  r o t a t i o n ;   in  t h a t  

t h e   s a i d   d r i v e n   w h e e l s   (15)  a r e   t r a n s v e r s e l y   s p a c e d   a p a r t  

f rom  one  a n o t h e r   a c r o s s   s a i d   one  end  (13)  of  t he   d e v i c e ;  

and  in  t h a t   t h e   f i r s t   p o w e r - d r i v e n   means   ( 3 5 ) ,   when  o p e r a t e d ,  

s e l e c t i v e l y   r a i s e s   or  l o w e r s   t h e   t i n e s   (19)  of  t h e   d e v i c e  

in  r e l a t i o n   to   t h e   f r a m e   ( 1 1 , . 1 3 )   w i t h o u t   r a i s i n g   or  l o w e r i n g  

t h e   f r a m e   (11 ,   13)  in  r e l a t i o n   to   t h e   w h e e l s   (12 ,   1 5 ) .  

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

t h a t   t h e   s e c o n d   p o w e r - d r i v e n   means   c o m p r i s e s   two  m o t o r - i n -  

w h e e l   u n i t s   ( 1 5 A ) ,   one  in   e a c h   d r i v e n   w h e e l   ( 1 5 ) ,   and  in  t h a t  

e a c h   d r i v e n   w h e e l   (15)  is   i n d e p e n d e n t   of   any  o t h e r   w h e e l  

(12)  of  t h e   d e v i c e .  

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

t h a t   e a c h   of  t h e   m o t o r - i n - w h e e l   u n i t s   (15A)  s w i v e l s   a b o u t   a  

r e s p e c t i v e   s t e e r i n g   a x i s   i n d e p e n d e n t l y   of   t h e   o t h e r   u n i t   ( 1 5 A ) .  

4.  A  d e v i c e   a c c o r d i n g   to  any  of   t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i s e d   in  t h a t   t h e   t i n e s   (19)  move  up  and  down  o n  

r o t a r y   b e a r i n g s   (24)  and  in  t h a t   s a i d   b e a r i n g s   (24)  r u n  

i n s i d e   t h e   f l a n g e s   (14)  of  U - s e c t i o n   or   I - s e c t i o n  

u p r i g h t s   (13)  f o r m i n g   p a r t   of  t h e   f r a m e ( 1 1 ,   13)  of  t h e   d e v i c e .  



5.  A  d e v i c e   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i s e d   i n  

t h a t   t h e   b e a r i n g s   (24)  run   on  r e n e w a b l e   t e a r   s t r i p s   ( 2 5 )  

w h i c h   a r e   s e c u r e d   to  t h e   f l a n g e s   (14)  of  t h e   u p r i g h t s   ( 1 3 ) .  

6.  A  d e v i c e   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i s e d   in  t h a t   t h e   o t h e r   end  (11)  of  t h e   f r a m e  ( 1 1 ,  

13)  is   s u p p o r t e d   on  a u x i l i a r y   w h e e l s   (12)  and  in  t h a t   s a i d  

a u x i l i a r y   w h e e l s   (12)  a r e   s e c u r e d   to  t h e   f r a m e   ( 1 1 , 1 3 )  

i n d e p e n d e n t l y   of  t h e   t i n e s   ( 1 9 ) .  

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

t h a t   t h e   s a i d   o t h e r   end  (11)  of  t h e   f r a m e   (11 ,   13)  i n c o r p o r -  

a t e s   means   ( 1 2 a ,   12b ,   12c)  f o r   s e c u r i n g   t h e   a u x i l i a r y  

w h e e l s   (12)  to   t h e   f r a m e   (11)  a t   s e l e c t i v e l y   d i f f e r e n t  

d i s t a n c e s   f r o m   t h e   p r o j e c t i n g   e n d s   of   t h e   t i n e s   ( 1 9 ) .  

8.  A  d e v i c e   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i s e d   by  t h e   p r o v i s i o n   of  means   ( 41 ,   42)  w h i c h   c a n  

s e l e c t i v e l y   be  r e n d e r e d   o p e r a t i v e   or  i n o p e r a t i v e   and  w h i c h ,  

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

w h i c h   t h e   t i n e s   (19)  can   be  r a i s e d   f r o m   t h e   f r a m e   (11 ,   1 3 ) .  

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

in  w h i c h   e i t h e r   or  b o t h   of  t h e   p o w e r - d r i v e n   means   is  a  

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

n e c e s s a r y   f l u i d   s u p p l y   l i n e   (48)  e n t e r s   t h e   d e v i c e   v i a   a  

r o t a r y   h y d r a u l i c   u n i o n   ( 1 8 ) .  

10.  A  d e v i c e   a c c o r d i n g   to   any  of   t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t h e   means   to   c o u p l e   and  u n c o u p l e  

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

t r u c k   c o m p r i s e   p r o j e c t i o n s   (33)  w h i c h   e n g a g e   r e s p e c t i v e  

c o - o p e r a t i n g   r e c e s s e s   on  t h e   l i f t i n g   c a r r i a g e   p l a t e   ( 4 6 )  

of  t h e   p a r e n t   t r u c k ,   in  t h a t   s a i d   p r o j e c t i o n s   (33)  end  i n  

h e a d s   ( 3 4 ) ,   and  in  t h a t   r e m o v a b l e   s p a c e r s   (34A)  a r e   p r o v i d e d  

to  f i t   o v e r   s a i d   p r o j e c t i o n s   (33)  b e t w e e n   e a c h   h e a d   ( 3 4 )  

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

(46)  and  t h u s   v a r y   s e l e c t i v e l y ,   by  p r e c i s e l y   v a r i a b l e   a m o u n t s ,  

t h e   d i s t a n c e   by  w h i c h   t h e   d e v i c e   p r o j e c t s   f rom  t h e   l i f t i n g  

c a r r i a g e .  



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

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

(45)  f i t t e d   w i t h   means   (47 ,   48)  to   c o n t r o l   t h e   p o w e r   d r i v e n  

means   (15A,  35)  of   t h e   d e v i c e .  
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