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@  Goods-handling  method  and  apparatus  for  loading  and  unloading  of  transport  vehicles 

This  invention  relates  to  a  load  nandling  apparatus  for 
loading  and  particuiarly  unloading  of  palletized  goods  on 
road  and  rail  vehic!es.  ships,  aircraft  etc.  and  also  for  loading 
and  unloading  of  goods  in  large  goods  containers.  Charac- 
teristic otthe  ioad  handiing  apparatus  according to  the  inven- 
tion  is  that  it  comprises  at  least  two  elongated,  relatively 
narrow and  long  sections  one  of which  forms  a  lower  support- 
ing  section  (15)  while  tne  other  forms  an  upper  lifter  and 
conveyer section  (16)  raisably  and  lowerably  mounted  on  the 
supporting  section  (15)  and  parallel  therewith  and  forming 
together  with  the  first-mentioned  section  an  elongated  nar- 
row  and  low  unit  which is  insertible  through  either  of  such 
open-ended  passages  of  restricted  width  and  height  at  t h e  
underside  of  the  bottom  of  conventional  pallets  intended  for 
the  insertion  of  the  lift  forks  of  forklift  trucks,  the  lifter  and 
conveyer  section  (16)  being  raisable  to  a  greater  height  and 
being  lowerable  to  a  smaller  height  than  that  of  such  a  pas- 
sage  at  the  bottom  of  a  pallet  resting  on  a  supporting  surface 
for lihing  goods,  after  the  insertion  of  the  unit  through  such  a 
passage  under  the  goods,  transporting  the  goods  along  the 
lifter  and  conveyer  section  (16)  and  lowering  the  goods  onto 
the  supporting  surface,  whereupon  the  unit can  be  withdrawn 
from  under  the  goods. 



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

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

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

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

I t   ha s   b e e n   e s t a b l i s h e d   by  way  of   t i m e   s t u d i e s   t h a t  

o n l y   a b o u t   h a l f   t he   t e r m i n a l   t i m e   f o r   l o a d i n g   and  a n -  

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

t i m e   w h i l e   t h e   o t h e r   h a l f   of   t h e   t e r m i n a l   t i m e   is   s p e n t  

in   w a i t i n g .   The  w a s t e   t i m e s   and   t h e   e f f e c t i v e   work   t i m e s  

a r e   t h u s   a p p r o x i m a t e l y   e q u a l ,   and  i t   g o e s   w i t h o u t   s a y i n g  
t h a t   t h e   w a i t i n g   t i m e   c o s t s   w h i c h   t h e   c o n s u m e r   has   t o  

pay   in   t h e   p r i c e   of   t h e   m e r c h a n d i s e ,   a r e   c o n s i d e r a b l e -  

A n o t h e r   d i s a d v a n t a g e   r e s i d e s   in   t h a t   t h e   g o o d s  

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



d i s a d v a n t a g e s .   I t   may  b e m e n t i o n e d   by  way  of   e x a m p l e   t h a t  
i t   i s   e x p e n s i v e   to  e q u i p   e v e r y   i n d i v i d u a l   v e h i c l e   w i t h   a  
f i x e d   l o a d   h a n d l i n g   a p p a r a t u s   w h i c h   b e s i d e s   w o u l d   o f t e n  

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

by  m e a n s   o f   l o a d   h a n d l i n g   a p p a r a t u s e s   of   t h i s   k i n d .  I t  

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

t h e r e f o r e   h a v e   to  q u e u e   up  w a i t i n g   f o r   a s s i s t a n c e   f r o m  

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

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

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

l o a d i n g   and  u n l o a d i n g   s y s t e m s   u t i l i z e d   a t   p r e s e n t   r e q u i r e  

an  e x p e n s i v e   and   r e l a t i v e l y   h e a v y   e q u i p m e n t   w h i c h   i s  

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

r e l a t i v e l y   s l o w   and  r e q u i r e   h e a v y   m a n u a l   w o r k .   By  t h e i r  

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

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

such .   as  g r a v e l   i n   a l t e r n a t i o n   w i t h   p a l l e t i z e d   g o o d s .  

The  a l t e r n a t i v e   i s   h a n d l i n g   by  i n d u s t r i a l   t r u c k s  

w h i c h   r e q u i r e   much  more   p e r s o n n e l   and   a  c o n s i d e r a b l y  

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

a l s o   b e e n   s u g g e s t e d .   For   l o a d i n g   and  u n l o a d i n g   of   c o n t a r -  

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

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

s i b l e ,   s o - c a l l e d   " b e l l o w s   t y p e "   s t r u c t u r e ,   v i z .   a  s t r u c -  

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

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

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

w h i c h .   t he   g o o d s   can  be  c o n v e y e d   o n t o   t h e   r o a d   v e h i c l e  

w h e r e   t h e y   a r e   t r a n s f e r r e d   m a n u a l l y   f r o m   t h e   end  of   t h e  

" a c c o r d i o n   c o n v e y e r " .   T h i s  d e v i c e   can  a l s o   be  u s e d   f o r  

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

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

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

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



of   t h e  v e h i c l e   w i t h   t h e   c o n v e y e r   p i v o t e d   so  as  t c  

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

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

on  g o o d s ,   on  l o a d i n g   and  u n l o a d i n g .  

I t   h a s   a l s o   b e e n   s u g g e s t e d   to   u s e   b e l t   c o n v e y e r s  
w h i c h   can   be  moved  in   o v e r   a  v e h i c l e   p l a t f o r m   l o n g i t u d i -  

n a l l y   t h e r e o f   e i t h e r   w i t h   a  c a n t i l e v e r   arm  or  an  a r m  

s u p p o r t e d   on  t h e   v e h i c l e   p l a t f o r m .  A l s o   in   t h i s   c a s o  

h e a v y   m a n u a l   work   i s   r e q u i r e d   f o r   l i f t i n g   t he   g o o d s ,   a t  

l e a s t   when  u n l o a d i n g   i s   to  be  e f f e c t e d .  

The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e   a  
m e t h o d   and   an  a p p a r a t u s   w h i c h   p e r m i t   r e l a t i v e l y   r a p i d   a n d  

e a s y   l o a d i n g   and   u n l o a d i n g   of  g o o d s   of   t he   k i n d   i n d i c a t e d  

in   t h e   f o r e g o i n g .   S a i d   m e t h o d   and   a p p a r a t u s   e l i m i n a t e  

h e a v y   m a n u a l   work  and  do  n o t   b i n d   t h e   v e h i c l e   to  t h e  

t r a n s p o r t   o f   u n i t i z e d   g o o d s ,   s u c h   as  p a l l e t i z e d   goods   o r  

g o o d s   e q u i v a l e n t   f r o m   t h e   v i e w   p o i n t   of   h a n d l i n g .  

The  m e t h o d   and  a p p a r a t u s   a c c o r d i n g   to  t he   i n v e n t i o n  

f a c i l i t a t e ,   by  means   of   a t   l e a s t   one  l i f t   arm,   l o a d i n g  

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

w h i c h   in   r e l a t i o n   to  a  b a s e   on  w h i c h   t h e   g o o d s   a r e   d e -  

p o s i t e d ,   l i k e   t h e   p a l l e t   of   p a l l e t i z e d   g o o d s ,   d e f i n e   a t  

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

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

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

as  a  r a i s a b l e   and  l o w e r a b l e   l i f t   arm  on  a  l i k e w i s e  

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

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

s t r u c t u r e   a n d   the   l i f t   a r m / c o n v e y e r   c o n s t i t u t e s   an  e l o n g a -  

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

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

t h e  s u p p o r t i n g   s t r u c t u r e   i s   s m a l l e r   and   in   t h e   u p p e r m o s t  
s i t i o n   q r e a t e r   t h a n   t h e   h e i g h t   of   t h e   c h a n n e l .  

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

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

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



s t r u c t u r e   o f   t h e   u n i t   r e s t i n g   on  t h e   b a s e .   The  l i f t   a r m /  

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

s u p p o r t i n g   s t r u c t u r e   and   t h e   b a s e   so  t h a t   t h e  g o o d s   a r e  
l i f t e d   f r o m  t h e   b a s e .   The  g o o d s   a r e   moved   in   t h e i r   l i f t e d  

p o s i t i o n   on  t h e   r a i s e d   l i f t   a r m / c o n v e y e r   l o n g i t u d i n a l l y  
t h e r e o f   a n d   t h e   g o o d s   a r e   l o w e r e d   a t   t h e   s e l e c t e d   p o s i t i o n  
a t   a  d i s t a n c e   f rom  t h e  p l a c e   of   l i f t i n g ,   w h i c h   i s  

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

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

s i r e d ,   s a i d   u n i t   i s   r e t r a c t e d   or   moved   o u t   of   s a i d  

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

The  i n v e n t i o n   i s   d e s c r i b e d   in   g r e a t e r   d e t a i l   h e r e i n -  

b e l o w   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 i a g r a m m a t i c  

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

F i g .   1  s h o w s   an  e m b o d i m e n t   o f   a  g o o d s   t e r m i n a l   w i t h  

a  w a r e h o u s e   and  a  n u m b e r   of   l o a d i n g   d o c k s ;   F i g .   2  s h o w s  

one   of   t h e   l o a d i n g   d o c k s   in   F i g .  1   and  f r a g m e n t a r i l y   a  

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

a r e   l o a d e d   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;   F i g .   3  s h o w s  

a  v a r i a n t   o f   a  l o a d i n g   dock   and   in   c o n n e c t i o n   t h e r e w i t h  

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

h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  t h e   i n v e n t i o n ;   F i g s .   4 

and   5  f r a g m e n i a r i l y   s h o w  t w o   e m b o d i m e n t s   of   an  a p p a r a t u s  

i n c l u d i n g   a  l o a d i n g   and   u n l o a d i n g   c o n v e y e r   a c c o r d i n g   t o  

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

be  i n c r e a s e d   and   r e d u c e d ;   F i g .   6  shows   a  m o d i f i c a t i o n   o f  

t h e   a p p a r a t u s   in   F i g .   5;  F i g .  7   s h o w s   a  l o a d   h a n d l i n g  

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

p r o j e c t i n g   t h e r e f r o m ;   F i g .  8   i s   a  s e c t i o n   on  t h e   l i n e  

V I I I - V I I I   i n   F i g .   7 ;  F i g .   9  shows   a  l o a d   h a n d l i n g   a p p a r a -  

t u s   w i t h   s l o p i n g   f r o n t   e n d ;   F i g .   10  i s   a  d i a g r a m m a t i c  

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

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

F i g .   1  s h o w s   by  way  o f   e x a m p l e   of   t h e   a p p l i c a t i o n   o f  

t h e   i n v e n t i o n   a  c o v e r e d   t r a n s p o r t   v e h i c l e  1   in   p o s i t i o n  

a t   a  l o a d i n g   d o c k   2  to  be  l o a d e d   w i t h   p a l l e t i z e d   g o o d s  

w h i c h   a r e   d i s c h a r g e d   f r o m   a  s o - c a l l e d   a u t o m a t i c   or   r o l l e r  



c o m p a r t m e n t   s t o r e   3  to  w h i c h   t h e   g o o d s   a r e   moved   on  a  
r o l l e r   b e l t   c o n v e y e r   4  and   l i f t e d   by  means   o f  a   s o - c a l l e d  

c o o r d i n a t e   c r a n e   5  and  s o r t e d   i n t o   t h e   r o l l e r   c o m p a r t -  

m e n t s   6  of   t h e   s t o r e .   L o a d i n g   and  u n l o a d i n g   of  t h e   s t o r e  

can   be  c o n t r o l l e d   by  c o m p u t e r   in  c o n v e n t i o n a l   m a n n e r .   T h e  

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

o f   t h e   g o o d s   f r o m   t h e   c o n v e y e r s   ( e . g .   t he   r o l l e r   c o n v e y e r s  
or  r o l l e r   t r a c k s )   to  t h e   t r a n s p o r t   v e h i c l e   ( c a r g o   t r u c k ,  

t r a i l e r ,   s e m i t r a i l e r )  

The  i d e a   u n d e r l y i n g   t he   i n v e n t i o n   i s   to  make  u se   o f  

t h e   p l a t f o r m   of   t h e   t r u c k   ( t r a i l e r ,   s e m i t r a i l e r )   as  a n  

u n l o a d i n g   p o i n t   when  t h e   g o o d s   a r e   moved   o n t o   t h e   p l a t -  

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

( l i f t i n g   and   t r a n s p o r t i n g )   a p p a r a t u s   of  a  l i g h t w e i g h t  

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

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

t h e   m a j o r i t y   of   l o a d   h a n d l i n g   c a s e s .   As  w i l l   a p p e a r   f r o m  

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

can   be  a t t e n d e d   to  by  one  o p e r a t o r ,   e . g .   t h e   d r i v e r ,  

b e c a u s e   of   i t s   s i m p l i c i t y   and  f l e x i b l e   a d a p t a b i l i t y   t o  

c o n v e n t i o n a l   c o n v e y e r s   on  l o a d i n g   d o c k s .  

F i g .   2  i l l u s t r a t e s   an  e x a m p l e   o f   how  g o o d s   c a r r i e d  

on  p a l l e t s   7  a r e   t r a n s f e r r e d   f rom  t h e   l o a d i n g   dock   2  t o  

t h e   v e h i c l e   p l a t f o r m   ( h e r e   shown  as   an  o p e n   p l a t f o r m )   b y  

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

f o r   t h e  c o n v e y e r s   f r o m   a  c o n t r o l   s t a n d   8,  and  F i g .   3  s h o w s  

a  l o a d   h a n d l i n g   a p p a r a t u s   9  a c c o r d i n g   to  t h e   i n v e n t i o n  

p l a c e d   on  t h e   v e h i c l e   p l a t f o r m .   As  w i l l   a p p e a r   f rom  t h e  

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

be  e m b o d i e d   in   d i f f e r e n t   w a y s ,   a l l   e m b o d i m e n t s   h a v i n g   i n  

common  t h a t   t h e   a p p a r a t u s   can   r e a d i l y   be  p l a c e d   on  t h e  

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

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

g o o d s   w i t h o u t   c h a n g i n g   t h e   p o s i t i o n   t h e r e o f .   In  F i g .  3  

t h e r e  i s   shown  by  way  of   e x a m p l e   a n o t h e r   t y p e   of   l o a d i n g  

d o c k   2'  on  w h i c h   g o o d s   can  be  c o n v e y e d   f rom  two  o p p o s i t e  

d i r e c t i o n s   to  a  r e v e r s i b l e   c o n v e y e r   10,  t u r n t a b l e   or   t h e  



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

a d j u s t a b l e   c o n v e y e r   11  and  f r o m   t h e r e   to   a  l o a d i n g  d o c k  

2 '  w h i c h   may  be  v e r t i c a l l y   a d j u s t a b l e   and   f r o m  w h i c h   t h e  

g o o d s   a r e   t r a n s f e r r e d   to   t h e   l o a d   h a n d l i n g   a p p a r a t u s   9 

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

F i g .   4  s h o w s   an  e x a m p l e   o f   a  l o a d   h a n d l i n g   l i f t e r  

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

a p p a r a t u s   c o m p r i s e s   a  s u b f r a m e   15  and   a  c o n v e y e r   16  w h i c h  

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

and   may  be  in   t h e   f o rm  of   a  r o l l e r   c o n v e y e r .   One  o r   m o r e  

or   a l l   r o l l e r s   17  may  be  d r i v e n ,   e . g .   by  e l e c t r i c   m o t o r s ,  

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

to   p e r m i t   b o t h   l o a d i n g   and   u n l o a d i n g .   The  s u b f r a m e   15  m a y  
be  i n   t h e   f o r m   o f   a  c a r r i a g e   h a v i n g   a  n u m b e r  o f   s u p p o r t i n g  

r o l l e r s   o r   w h e e l s   18,   w h i c h   may  a d v a n t a g e o u s l y   be  c o n n e c -  

t e d   to   d r i v e   m e a n s   ( n o t   s h o w n ) .   The  s u b f r a m e   15  i n c l u d e s  

two  l a t e r a l l y   s p a c e d   beams   19  ( o n l y   one   shown  in   F i g .   4) 

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

may  be  o p e n   a t   t h e   f r o n t   ( r i g h t - h a n d )   e n d s   as   shown  i n  

F i g .   4.  The  c o n v e y e r   16  may  f u n d a m e n t a l l y   be  of  t h e   s a m e  

c o n s t r u c t i o n   as  t h e   f r a m e ,   and   in   t h e   e m b o d i m e n t   in   F i g .   4 

t h e   l o a d   h a n d l i n g   a p p a r a t u s   can   t h e r e f o r e   be  Ln  the   f o r m  

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

15  and   t h e   c o n v e y e r   16  a r e   i n t e r c o n n e c t e d   m o v a b l y   in   r e -  

l a t i o n   to  e a c h   o t h e r   s u c h   as  by  m e a n s   of   a  number   o f  

l o n g i t u d i n a l l y   s p a c e d   l e v e r s   or   l i n k s   21  w h i c h   a r e   p i v e -  

c a l l y   c o n n e c t e d   to   b o t h   t h e   s u b f r a m e   and  t h e   c o n v e y e r .   I n  

t he   e m b o d i m e n t   shown  in   F i g .   4  t h e s e   l i n k s   21  c o n s t i t u t e  

d r a w   l i n k s   by  m e a n s   of   w h i c h   t h e   c o n v e y e r   16  ray   be  r a i s e d  

in   r e l a t i o n   to  t h e   s u b f r a m e   15  by  e x e r t i n g   a  f o r c e   on  t h e  

c o n v e y e r   16  in   t h e   l o n g i t u d i n a l   d i r e c t i o n   w i t h  r e s p e c t  

to  t h e   s u b f r a m e   15.   In  t h e   e m b o d i m e n t   i l l u s t r a t e d   in   F i g .  

4  s a i d   f o r c e   c a n   be  e x e r t e d   by  m e a n s   of  o n e  o r   more   h y d -  

r a u l i c   c y l i n d e r s   22  w h i c h   a r e   s u p p o r t e d   i n   que  or   b o t h  

b e a m s   19  w h i c h   may  be  f o r   e x a m p l e   i n v e r t e d   1 - b e a m s .   T h e  

p i s t o n   r o d  2 3   has   a  h e a d   24  w h i c h   e x t e n d s   upw a rd ly   f o r  

e x e r t i n g   p r e s s u r e   a g a i n s t   an  a b u t m e n t   25  f i x e l   to  t h e  



c o r r e s p o n d i n g   c o n v e y e r   b e a m  2 0   when  t h e   p i s t o n   r o a d  

i s   r e t r a c t e d   i n t o   t h e   c y l i n d e r   22.  W i t h   t h e   a i d   o f  a  

s u i t a b l e   s t o p   means   shown  in  the   fo rm  of   a  
26  s e c u r e d   to  t he   s u b f r a m e   15,   and  s t o p   n e a n s   27 

c o n v e y e r   20,  w h i c h   a r e   a d a p t e d   to  c o o p e r a t e   w i t h   s a i d   s t o p  
a b u t m e n t   26,  t h e   l i n k s   21  can   be  p r e v e n t e d   f r o m   b e i n g  
r a i s e d   i n t o   f u l l y   v e r t i c a l   p o s i t i o n .   T h i s   i s   a d v a n t a g e o u s  

i n   t h a t   l o w e r i n g   of  t h e   c o n v e y e r   16  ( c o l l a p s e   o f   t h e  l o a d  

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

t h e   c o n v e y e r   16  (or   t h e   w e i g h t   of   t h e   c o n v e y e r   16  p l u s  

t h e   w e i g h t   of   t he   l o a d ) .   In  f y l l y   c o l l a p s e d   p o s i t i o n   o f  

t h e   l o a d   h a n d l i n g   a p p a r a t u s   t h e   l o n g i t u d i n a l   beams   of  t h e  

c o n v e y e r   16,  w h i c h   m a y  b e   in   t h e   f o rm  of   beams   of  U - s e c -  

t i o n ,   can   r e s t   a g a i n s t   t h e   u p p e r   s i d e   of  t h e   s u b f r a m e   1 5 .  

When  t h e   c o n v e y e r   16  i s   l o w e r e d   t h e   h e a d   24  of   t h e   p i s t o n  

rod.  i s   a c c o m m o d a t e d   b e t w e e n   t h e   f l a n g e s   of  t h e   o p p o s i t e  

i n v e r t e d   U - s e c t i o n   beam  20  of   t h e   c o n v e y e r   16,   and  t h e  

s t o p   m e a n s   26  can   be  a c c o m m o d a t e d   in   a  s i m i l a r   way  or   c a n  

l i e   a t   t h e   o u t e r   s i d e   of  t h e   o p p o s i t e   beam  20.  Of  c o u r s e ,  
t h e   m e a n s   24  and  26  s h a l l   n o t   r e a c h   w i t h   t h e i r   u p p e r   e n d s  

a b o v e   t h e   c o n v e y e r   r o l l e r s   17  when   t h e   l o a d   h a n d l i n g  

a p p a r a t u s   19  i s   c o l l a p s e d ,   in   o r d e r   n o t   to  p r e c l u d e   u s i n g  

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

f o l l o w i n g .  

The  l o a d   h a n d l i n g   a p p a r a t u s   9  s h o u l d   be  so  d i m e n s i o n e d  

t h a t - i t s   w i d t h  a n d   h e i g h t   ( t h e   h e i g h t   b e t w e e n   t h e   u n d e r -  

s i d e s   o f   t he   w h e e l s   18  of   t h e   s u b f r a m e   15  and  t h e   u p p e r  

s i d e s   o f   t he   r o l l e r s   17  of   t h e   c o n v e y e r   16)  a l l o w s   t h e  

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

e l o n g a t e d   c o n v e y e r   and   l i f t i n g   a r m s   i n t o   s u c h   c h a n n e l s   30  

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

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

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

t h e   c o n v e y e r   and  l i f t i n g   a rms   of  t h e   l o a d   h a n d l i n g   a p p a r a -  

t u s  w h e n   t h e   p a l l e t s   7  a r e   p o s i t i o n e d   on  a  b a s e .  

When  the   l o a d   h a n d l i n g   a p p a r a t u s   i s   u t i l i s e d   f o r  

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



. t h e   c o n v e y e r   16  of   t h e   l o a d   h a n d l i n g   a p p a r a t u s  s h o u l d   b e  
r a i s e d   r e l a t i v e   to  t h e   s u b f r a m e   15  to   a  h e i g h t  s u f f i c i e n t  

to   a l l o w   t h e   p a l l e t s   31  to  go  f r e e   f rom  t h e   v e h i c l e   p l a t -  
f o r m   when  t h e y   a r e   t r a n s f e r r e d   to  i t .   In  t h e   e m b o d i m e n t  

i l l u s t r a t e d   i n   F i g .   3  t h e   l o a d i n g   d o c k  2 '   s h a l l   t h e r e f o r e  
be  s e t   to  s u c h   a  h e i g h t   p o s i t i o n   t h a t   t he   r o l l e r   c o n v e y e r  
or   r o l l e r   t r a c k   c o n v e y e r   on  t h e   l o a d i n g   dock   2'  has   i t s  

l o a d i n g   p l a n e   on  a  l e v e l   w i t h   t h a t   of   t h e   c o n v e y e r   1 6 ,  

i . e .   on  a  l e v e l   w i t h   t h e   u p p e r   s i d e s   of   t h e   r o l l e r s   17 
when   t h e   c o n v e y e r   16  i s   r a i s e d   s u f f i c i e n t l y   r e l a t i v e  t o  

t h e   s u b f r a m e   15  of   t h e   l o a d i n g   a p p a r a t u s  t o   a l l o w   t h e  

p a l l e t s   to  go  f r e e   f r o m   t h e   v e h i c l e  p l a t f o r m .   W i t h   t h e  

u s e   o f   two  l o a d   h a n d l i n g   a p p a r a t u s e s   9  of   an  a p p r o p r i a t e  

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

l o a d i n g   d o c k   2'  can   s i m u l t a n e o u s l y   t r a n s f e r   two  d o u b l e  

r o w s   of   p a l l e t s   w i t h   g o o d s   t h e r e o n   to  t h e   c o n v e y e r s   1 6  

o f   t h e   two  l o a d   h a n d l i n g   a p p a r a t u s e s   9.  The  c o n v e y e r s   16 

a r e   t h e n   l o w e r e d   o n t o   t he   r e s p e c t i v e   s u b f r a m e s   15.   I n  

t h i s   p o s i t i o n   t h e   d i m e n s i o n s   of   t h e   l o a d   h a n d l i n g   a p p a r a -  
t u s e s   s h a l l   be  s u c h   t h a t   t h e   p a l l e t s   r e s t   on  t h e   v e h i c l e  

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

t h e   v e h i c l e   p l a t f o r m   can   w i t h o u t   any  d i f f i c u l t y   be  w i t h -  

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

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

d r a w n   f r o m   t h e  v e h i c l e   p l a t f o r m   on  t h e   s u p p o r t   w h e e l s   18  

o r   b y  t h e   c o n v e y e r   r o l l e r s   17  i f   any  one  of   t h e s e   a r e  

d r i v e n .   I f   t h e  r o l l e r s   17  a r e   to   be  u s e d   f o r   t h i s   p u r p o s e  
t h e   h e i g h t  p o s i t i o n s  o f   t he   c o n v e y e r s   1 6  a r e   f i r s t   s o  

a d j u s t e d   t h a t   the   r o l l e r s   17  o n l y   e n g a g e   t h e   u n d e r s i d e s  

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

w i t h   t h e   m a j o r i t y   of   t h e i r   w e i g h t  r e s t   on  t h e   v e h i c l e  

p l a t f o r m .  

The  l o a d   h a n a l i n g   a p p a r a t u s   f r a g m a n t a r i l l y  a n d  

s c h e m a t i c a l l y   shown  in   F i g .  5   i s  a   m o d i f i c a t i o n   o f   t h e  

e m b o d i m e n t  o f   F i g .   4  a n d   d i f f e r s   t h e r e f r o m   in  t h a t   h y d r a u -  

l i c   c y l i n d e r s   35  a r e   u s e d   f o r   l i f t i n g  t h e   c o n v e y e r   p o r -  

t i o n   16  in   r e l a t i o n   to  t h e   s u b f r a m e   p o r t i o n   15.   I t   i s  



r e a d i l y   s e e n   f rom  F i g .   5  how  t h e   c o n v e y e r   16  c an   be  r a i s e a  

a n d ,  l o w e r e d   in  r e l a t i o n   to  t h e   s u b f r a m e   1 5 .  
'The  l o a d   h a n d l i n g   a p p a r a t u s e s   shown  in  F i g s .   4  and  5 

a r e   i n t e n d e d   f o r   s o - c a l l e d   " s h o r t   s i d e   h a n d l i n g "   o f  

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

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

o p e n   d o w n w a r d l y   and  a t   t h e   s h o r t   s i d e s   of   t h e   p a l l e t .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   l o a d i n g   and  u n l o a c i n e  

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

and   a  r a i s a b l e   r o l l e r   t r a c k   or   o t h e r   c o n v e y e r   t r a c k ,   w h i c h  

a p p a r a t u s   i s   moved  in   or   p l a c e d   on  t h e   v e h i c l e   p l a t f o r m  

and   can   be  v e r t i c a l l y   a d j u s t e d   so  t h a t   t h e   p a l l e t s   w h e n  

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

i n v e n t i o n   do  n o t   w i t h   t h e i r   u n d e r s i d e s   t o u c h   t h e   v e h i c l e  

p l a t f o r m   on  w h i c h   t h e   a p p a r a t u s   i s   p l a c e d .   T h u s ,   t h e  

p a l l e t s   w i t h   t h e   g o o d s   t h e r e o n   can   be  e a s i l y   t r a n s p o r t e d  

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

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

on  t h e   p l a t f o r m ,   t h e   u p p e r   c o n v e y e r   p o r t i o n   of   t h e   a p p a r a -  
t u s   i s   l o w e r e d   so  t h a t   t h e   p a l l e t s   w i l l   s t a n d   on  t h e   p l a t -  

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

w i t h   e l o n g a t e d   a rms   can   t h e n   b e  w i t h d r a w n .   For   m o v i n g  

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

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

u s e   may  be  made  of  f o r   e x a m p l e   a  r a c k   t r a n s m i s s i o n ,   a  

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

u s i n g   d r i v e n   w h e e l s   18  o r   r o l l e r s   17  as  d e s c r i b e d   a b o v e ,  

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

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

f o r k   a rms   may  be  a r t i c u l a t e d   so  as  n o t   t o  j a m   w h e n  

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

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

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

w i t h   g o o d s   or   u n i t i z e d   l e a d s   t h e r e o n   w h e n  

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



s u p e r v i s i n g   s y s t e m   ( f o r  

e x a m p l e   p h o t o e l e c t r i o n l )   may  be  r e q u i r e d   to  p r e v e n t  
s h o u l d   o b s t a c l e s   ( s u c h   as  t he   o p e r a t o r ' s  

f e e t ,   l e g s   e t c . )   a p p e a r   in  t h e   c o n v e y a n c e   p a t h .  
The  lod  h a n d l i n g   a p p a r a t u s e s   d e s c r i b e d   in   t h e   f o r e -  

as  t h e y   c a n   be  a d a p t e d   to  m o s t  

of   t he   g o o d s   c o n v e y a n c e  s y s t e m s   on  the   m a r k e r   f o r   t r a n s p o r t  

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

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

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

the   t y p e   " E u r o p a - p a l l " ,   c o n t a i n e r - l o a d e d   g o o d s   e t c .  

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

v e h i c l e s   can  be  e x p l o i t e d   b e c a u s e   t h e   p a l l e t s   m o v e   o n l y  

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

d u r i n g   t h e   l o a d i n g   and  u n l o a d i n g   o p e r a t i o n s .  

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

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

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

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

e x a m p l e   b e a m s )   on  the   b a s e ,   f o r   e x a m p l e   t h e   v e h i c l e   p l a t -  

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

t h e   b a s e   and  u n d e r s i d e s   of   t h e   p a l l e t s   and   h a n d l i n g   o p e r a -  

t i o n s   e q u i v a l e n t   to  t h a t   d e s c r i b e d   a b o v e   may  be  e f f e c t e d .  

H o w e v e r ,   i t   i s   a l s o   p o s s i b l e   to   m o d i f y   t h e   l o a d  

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

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

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

to  make  u s e   of   t he   c h a n n e l s   of   t h e   p a l l e t s  o r   o t h e r   a r t i -  

f i c a l l y   a r r a n g e d   c h a n n e l s .  

F i g .   6  i l l u s t r a t e s   a  l o a d   h a n d l i n g   a p p a r a t u s   9 a  

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

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



T h i s   c o n v e y e r   i s   o p e r a b l e   by  means   o f  a   p i s t o n   and  c y l i n -  

d e r   u n i t   44  w h i c h   may  be  of   t h e   h y d r a u l i c   t y p e   and  m a y  
h a v e   t h e   f o r m   of   a  t e l e s c o p i n g   c y l i n d e r   i f   a  l a r g e   s t r o k e  

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

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

f r o n t   r o l l e r s   17c  o f   t h e   e x t e n s i o n   c o n v e y e r   16c .   I n  t h e  

n o r m a l   p o s i t i o n   of   t h e   c o n v e y e r   16c  i t s   c o n v e y i n g   r o l l e r s  

17c  a r e   on  a  l e v e l   w i t h   t h e   r o l l e r s   17a ,   17b  o f   t h e  

c o n v e y e r   1 6 a ,   17b .   I t   s h o u l d   be  o b s e r v e d ,   h o w e v e r ;   t h a t  

t h e   c o n v e y e r   1 6 a ,   16b  can   be  o f   d e c r e a s i n g   h e i g h t   t o w a r d s  

t h e   f r o n t   end   t h e r e o f ,   w h i c h   a p p l i e s   a l s o   to  t h e   e x t e n -  

s i o n   c o n v e y e r   16c  w h i c h ,   h o w e v e r ,   in   an  e m b o d i m e n t   o f   t h e  

t y p e   shown  in   F i g .   5  can  be  l o w e r e d   more   a t   one   end   b y  

i t s   c y l i n d e r s   35  ( c f .   F i g .   5)  i f   an  i n c l i n a t i o n   i s  

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

By  r a i s i n g   t h e   f o r k   c o n v e y e r   16c  so  t h a t   i t s   r o l l e r s  

1 7 c  . l i f t   a  p a l l e t   on  t h e   f r o n t   p o r t i o n   16b  o f   t h e   c o n v e y .  
16a  s a i d   p a l l e t   can  t h e n   be  a d v a n c e d   away  f rom  t h e   c o n -  

v e y e r   s e c t i o n   16b  by  means   of  t h e   f o r k   c o n v e y e r   16c  b y  

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

a c t i o n   of  i t s   c y l i n d e r   u n i t   44.  As  a l r e a d y   m e n t i o n e d ,   t h e  

f r o n t   a b u t m e n t s   43  on  t h e   c o n v e y e r   s e c t i o n  

l o w e r a b l e   f o r   i n s t a n c e   by  means   of   a  p i s t o n  

or  t h e  a b u t m e n t s   may  be  s u f f i c i e n t l y   l o w  

f o r k   c o n v e y e r   16c  to  l i f t   t h e   p a l l e t   o v e r   s a i d  

43.   When  t h e   f o r k   c o n v e y e r   16c  w i t h   t h e  

t h e r e b y   has   b e e n   a d v a n c e d   to  t h e  

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



t i o n   of  t h e   f o r k   c o n v e y e r   16c  i s   l o w e r e d   w i t h   r e s p e c t   t o  

t h e   s u b f r a m e   (15  in   F i g .   5)  f o r   d e l i v e r y   o f   t h e   g o o d s .   I t  

s h o u l d   be  o b s e r v e d   t h a t   t h e   p a l l e t   can   in   t h i s   c a s e   r e s t  

on  t h e   f o r k   c o n v e y e r   16c  t r a n s v e r s e l y   t h e r e o f ,   w h i c h   m e a n s  
t h a t   t h e   p a l l e t   r e s t s   w i t h   i t s   b o t t o m   b o a r d s   50  on  t h e  

f o r k   c o n v e y e r   ( c f .   F i g .   3 ) ,   b u t   s a i d   f o r k   c o n v e y e r   c a n  

a l s o   be  u s e d   i n   t h e   same  way  as  has   b e e n   d e s c r i b e d   f o r  

t h e   f o r k   c o n v e y e r s   in   F i g s .   4  and   5.  In  t h e   l a t t e r   c a s e  

t h e   f o r k   c o n v e y e r   16c  can   be  moved   away  f r o m   a  p a l l e t  

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

d e s c r i b e d ,   and  in   t h e   f o r m e r   c a s e   ( w i t h   t h e   p a l l e t   p l a c e d  

t r a n s v e r s e l y   of   t h e   f o r k   c o n v e y e r ,   i . e .   s o - c a l l e d   ' ' l o n g  

s i d e   h a n d l i n g " )   the   f o r k   c o n v e y e r   16c  c a n n o t   be  e n t i r e l y  

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

g o o d s .   H o w e v e r   t h e   f o r k   c o n v e y e r   16c  can   be  l o w e r e d   w i t h  

i t s   c o n v e y i n g   s e c t i o n   ( c o n v e y i n g   s e c t i o n   16  in   F i g .   5 ) ,  

and   as  a l r e a d y   m e n t i o n e d   t h i s   s e c t i c   c a n   be  i n c l i n e d   i n  

a  f o r w a r d   d i r e c t i o n   to  p e r m i t   r e t r a c t i o n   of   t h e   f o r k  

c o n v e y e r   16c  w i t h o u t   c a r r y i n g   t h e   p a l l e t   a l o n g   in   i t s  

r e t r a c t i o n   m o v e m e n t .   The  r o l l e r s   o.   t h e   f o r k   c o n v e y e r   1 6 c  

may  d u r i n g   the   r e t r a c t i o n   m o v e m e n t   be  d r i v e n   " f o r w a r d l y "  

a t   t h e   same  r a t e   as  t h e   f o r k   c o n v e y e r   i s   r e t r a c t e d   i n  

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

e x a c t l y  p o i n t   i n t e n d e d   fo r   t h e   d e p o s i t i o n .   A f t e r  

a  p e l l e t  b e e n   d e p o s i t e d   t h e  f o r k   c o n v e y e r   16c  i s  

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

1 6 a ,   1 6 h .  

The  l o a d   h a n d l i n g   a p p a r a t u s   i l l u s t r a t e d   in   F i g .   6  c a n  

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

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

f a c i n g   in   t he   p r o p e r   d i r e c t i o n ,   a t   i s ,   s u c h   t h a t   t h e  

f o r k   c o n v e v e r   16c  c a n   ba  i n t r o d u c e d   i n t o   t h e  c h a n n e l s ,  

a r e   t r a n s v e r s a l y   p o s i t i o n e d   ( F i g .   6) 

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

t h e   f o r k  a r m s   of   t h e   f o r k   c o n v e r  e r   16c  b e n e a t h   t h e   b o t t o m  

b o a r d s  5 0   of  t h e   p a l l e t ,   e . g .   by  p l a c i n g   t h e   p a l l e t s   o n  

l o n g i t u d i n a l   r a i l s   or   l i k e   m e m b e r s   on  t he   v e h i c l e   p l a t f o r m  



s u p p o r t i n g   c o n v e y e r   s u r f a c e   w h i c h   may  be  in  t h e   fo rm  o f  

s m a l l   r o l l e r s   o r ,   o p t i o n a l l y ,   b a l l s .   The  p a l l e t s   s u p p l i e d  
can   s l i d e   on  t h e   s l o p i n g   s u r f a c e   of  t he   w e d g e ,   t h e   o u t e r  
end   of  w h i c h   may  o p t i o n a l l y   be  p r e s s e d   i n   b e n e a t h   p a l l e t s  

p l a c e d   on  t h e   v e h i c l e   p l a t f o r m   by  s u i t a b l e   means   a l s o   i n  

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

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

F i n a l l y ,   F i g .   10  s h o w s   a  c o n v e y i n g   s y s t e m   i n c l u d i n g  

a  c o n n e c t i n g   t r a c k   2  w i t h   a  s w i t c h   70  f o r   r e v e r s i n g   t h e  

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

w i t h   t h e   s w i t c h   70  t h e r e   i s   a r r a n g e d   a  t r a n s f e r   c o n v e y e r  
71  f o r   c o n v e y i n g   p a l l e t s   or   l i k e   g o o d s   to   a  v e r t i c a l l y  

a d j u s t a b l e   t a b l e   72.  S a i d   t a b l e   72  i s   c a r r i e d   on  a  f r a m  

w h i c h   i s   o p e r a b l e   in   c o n v e n t i o n a l   m a n n e r   by  means   of  a  

h y d r a u l i c   c y l i n d e r   f o r   m o v i n g   t h e   t a b l e   72  in   h o r i z o n t a l  

p o s i t i o n   u p w a r d s   and  d o w n w a r d s .   F rom  s a i d   t a b l e   72  t h e  

c o n v e y e r   16,   1 6 a / 1 6 b ,   16c  or   1 6 c '   can   be  moved  o n t o   a  

v e h i c l e   p l a t f o r m   or   t h e   l i k e   in   c o r r e c t   l e v e l   p o s i t i o n .  
I n   t h i s   c a s e   t h e   t a b l e   72  and   i t s   f r a m e   73  c o n s t i t u t e  

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

i n v e n t i o n .  

I t   s h o u l d   be  o b s e r v e d   t h a t   an  arm  16  in   F i g s .   4  a n d  

5  c o u l d   be  u s e d   as  a  l o a d   h a n d l i n g   a p p a r a t u s   in   c e r t a i n  

s i m p l e   c a s e s   w i t h o u t   f o r m i n g   a  p a r t   of   a  f o r k .  



of   t h e   p a l l e t s .  

can   be  o p t i o n a l l y   i n s e r t e d   in   t he   l o n g i t u d i n a l ,   d o w n -  

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

d e f i n e d   by  t he   b o t t o m   b o a r d s   50  of   t h e   p a l l e t s   ( o f .   F i g .  

3 ) .   In  t h i s   c a s e   t h e   arms  42 '   o f   t he   f o r k   c o n v e y e r   1 6 c '  

can   s i m p l y   be  of  t h e   same  d e s i g n   as  t h e   a r n s   of   t he   c o n -  

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

F i g s .   4  and   5.  H o w e v e r ,   t h e s e   a rms   42 '   a r e   r a i s a b l e   a n d  

l o w e r a b l e   a t   t h e i r   r e a r   e n d s   f o r   i n s t a n c e   by  means   o f  

h y d r a u l i c   c y l i n d e r s   51  w i t h   p i s t o n s   52  shown  in   F i g .   8 

w h i c h   e n g a g e   a  b o t t o m   p l a t e   53  of   t h e   c o n v e y e r   1 6 a / 1 5 b .  

To  k e e p   t h e   a rms   42 '   of   t h e   f o r k   c o n v e y e r   1 6 c '   w i t h   l o a d s  

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

of   t h e   arms  42 '   a r e   w i d e n e d   so  as   to  f o r m  h e a d s   5 4  w h i c h  

a r e   g u i d e d   in   t h e   g r o o v e s   41  and  w h i c h   in  t h e   e m b o d i m e n t  

i l l u s t r a t e d   in   F i g s .   7  and   8  can   be  f i x e d   on  two  d i f f e r e n t  

l e v e l s   b e t w e e n   t h e   f o r k   a rms  4 0 a ,   b,  c  of   the  c o n v e y e r  

1 6 a / 1 6 b ,   s u c h   as  t h e   a rms   40a  and   40b  in   F i g .   8.  F o r  

t h i s   f i x a t i o n   u s e   can   be  made  of   h y d r a u l i c a l l y   o p e r a t e d  

w e d g e s   o r   g u i d e   r o l l e r s   60  w h i c h   by  t h e   a c t i o n   of   a  

h y d r a u l i c   c y l i n d e r   can  be  moved   in   o p p o s i t e   d i r e c t i o n s  

i n t o   g u i d e   g r o o v e s   61,  62  in   t h e   s i d e   w a l l s   of   arms  4 0 a ,  

40b .   The  h y d r a u l i c   c y l i n d e r   51  as  w e l l   as  t he   h y d r a u l i c  

c y l i n d e r   60 '   a r e   h o u s e d   in   t h e   arm  h e a d   p o r t i o n  5 4  

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



1.  A  m e t h o d   of   f a c i l i t a t i n g ,   by  means   o f   a t   l e a s t  

one   l i f t   a r m ,   l o a d i n g   and   p a r t i c u l a r l y   u n l o a d i n g   o f  

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

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

p a l l e t i z e d   g o o d s , -   d e f i n e   a t   l e a s t   one  o p e n - e n d e d   t h r o u g h  
c h a n n e l   of   r e s t r i c t e d   w i d t h   and  h e i g h t ,   c h a r a c t e r i s e d   b y  
t h e   s t e p s   o f   m o u n t i n g   an  e l o n g a t e d   c o n v e y e r   (16)  of   s m a l l e r  

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

a  r a i s a b l e   and   l o w e r a b l e   l i f t   arm  on  a  l i k e w i s e   e l o n g a t e d  

s u p p o r t i n g   b a s e   s t r u c t u r e   (15)  of   s m a l l e r   w i d t h   t h a n   t h e  

c h a n n e l   (30)  and   of   so  s m a l l   a  h e i g h t   t h a t   t h e   s u p p o r t i n g  

s t r u c t u r e   and   t h e   l i f t   a r m / c o n v e y e r   c o n s t i t u t e s   an  e l o n g a -  

t e d   l i f t e r   and   c o n v e y e r   u n i t   (15 ,   16)  o f   a  h e i g h t   t h a t   i n  

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

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

p o s i t i o n   g r e a t e r   t h a n   t h e   h e i g h t   o f   t h e   c h a n n e l   ( 3 0 ) ,  

r e l a t i v e l y   m o v i n g   s a i d   e l o n g a t e d ,   n a r r o w   and  low  l i f t e r  

and   c o n v e y e r   u n i t   (15 ,   1 6 ) . i n t o   s a i d   c h a n n e l   to  a  p o s i t i o n  

b e n e a t h   t h e   g o o d s   (7)  w i t h   t h e   s u p p o r t i n g   s t r u c t u r e   o f  

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

a r m / c o n v e y e r   (16)  in   r e l a t i o n   to  t h e   s u p p o r t i n g   s t r u c t u r e  

(15)  a n d   t h e   b a s e   so  t h a t   t h e   g o o d s   a r e   l i f t e d   f r o m   t h e  

b a s e ,   m o v i n g   t h e   g o o d s   (7)  in   t h e i r   l i f t e d   p o s i t i o n   o n  

t h e   r a i s e d   l i f t   a r m / c o n v e y e r   (16)  l o n g i t u d i n a l l y   t h e r e o f  

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

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

by  t h e   r e a c h   of   t h e   l i f t   a r m / c o n v e y e r ,   by  l o w e r i n g   of   t h e  

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

(15 ,   16)  i s   r e t r a c t e d   o r   moved   o u t   of   s a i d   c h a n n e l   ( 3 0 )  

to  be  u s e d   f o r   l i f t i n g   and   c o n v e y i n g  o t h e r   g o o d s .  

2.  Load   h a n d l i n g   s y s t e m   h a v i n g   a t   l e a s t   one  l o a d  

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

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

a t   l e a s t   one  t h r o u g h   c h a n n e l   or  e q u i v a l e n t   o p e n i n g   o f  

r e s t r i c t e d   w i d t h   and   h e i g h t   e x i s t i n g   o r   a r r a n g e d   b e t w e e n  





s e c t i o n s   (15)  of   t h e   two  u n i t s   (15 ,   16)  b e i n g   i n t e r -  

c o n n e c t e d   a t   t h e i r   one   end   p o r t i o n s   by  a  t r a n s v e r s e  

c o n n e c t i n g   d e v i c e   so  t h a t   t h e   l o a d   h a n d l i n g   a p p a r a t u s  
f o r m s   a  f o r k - l i k e   s t r u c t u r e   w i t h   t h e   two  u n i t s   (15,  16 )  

e x t e n d i n g   f r o m   t h e   t r a n s v e r s e   c o n n e c t i n g   d e v i c e   in  ,  p a -  
r a l l e l   w i t h   and   l a t e r a l l y   s p a c e d   f r o m   one  a n o t h e r .  

4.  Load   h a n d l i n g   s y s t e m   as  c l a i m e d   in   c l a i m   3 ,  

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

(16)  o f   t h e   two  u n i t s   (15 ,   16)  of   t h e   f o r k - l i k e   l o a d  

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

5.  Load   h a n d l i n g   s y s t e m   as  c l a i m e d   in   c l a i m   3 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   l i f t e r   and  c o n v e y e r   s e c t i o n s   ( 1 6 )  

of   t h e   two  u n i t s   (15 ,   16)  o f   t h e   f o r k - l i k e   l o a d   h a n d l i n g  

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

l o w e r a b l e .  

6.  Load   h a n d l i n g   s y s t e m   as  c l a i m e d   in   c l a i m   3 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   f o r k - l i k e   l o a d   h a n d l i n g   a p p a r a -  
t u s   (16c)   f o r m s   an  e x t e n s i o n   s e c t i o n   of   a  t e l e s c o p i c a l l y  

e x t e n s i b l e   c o n v e y e r   ( 1 6 a ,   1 6 b ,   1 6 c ) .  

7.  L o a d   h a n d l i n g   s y s t e m   as   c l a i m e d   in   c l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   s a i d   u n i t   (15,   1 6 )  i s   p r o v i d e d   w i t h  

s u p p o r t   w h e e l s   o r   r o l l e r s   (18)  w h i c h   a r e   c a r r i e d   by  t h e  

s u p p o r t i n g   s e c t i o n   (15)  o f   t h e   u n i t   (15,   16)  and  e x t e n d  

o u t w a r d s   f r o m   t h e   b o t t o m   of   t h e   s u p p o r t i n g   s e c t i o n   ( 1 5 )  

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

s e c t i o n ,   when  t h e   u n i t   (15 ,   16)  i s   moved  on  t h e   w h e e l s   o r  

r o l l e r s   ( 1 8 ) ,   to  go  f r e e   f r o m   t h e   s u p p o r t i n g   s u r f a c e   o n  

w h i c h   t h e   u n i t   r e s t s .  

8.  Load   h a n d l i n g   s y s t e m   as  c l a i m e d   in  c l a i m   3 ,  

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

t u s   c o m p r i s e s   two  l i f t e r   and  c o n v e y e r   u n i t s   ( 1 5 ,  1 6 )  

c o n n e c t e d   a t   t h e i r   one  end   p o r t i o n s ,   i s   p r o v i d e d   w i t h  

s u p p o r t   w h e e l s   or  r o l l e r s   (18)  w h i c h   e x t e n d   o u t w a r d s   f r o m  

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

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

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

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



t o u c h i n g   t h e   b a s e .  

9.  Load   h a n d l i n g   s y s t e m   as  c l a i m e d   in   c l a i m   2  or   3 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   l i f t e r   and  c o n v e y e r   s e c t i o n   ( 1 6 )  

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

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

to   t h e   s u p p o r t i n g   s e c t i o n .  

10.  L o a d   h a n d l i n g   s y s t e m   as  c l a i m e d   in  c l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   an  a u x i l i a r y   a p p a r a t u s   ( 6 7 )  

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

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

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

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

o p e n i n g s   (30)  b e t w e e n   t h e   g o o d s   (7)  and  t h e   s u p p o r t i n g  

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

i n a c c e s s i b l e .  
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