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(3)  Apparatus  for  and  method  of  stacking  rectangular  objects. 

(57)  Apparatus  for  and  method  of  stacking  rectangular 
objects  comprising  a  cage  which  has  three  closed  vertical 
sides  (2,3)  formed  by  a  lattice  framework,  the  fourth  side  (4) 
being  open.  A  rectangular  base  plate  (1)  of  the  cage  has  an 
openended  slot  (5)  therein  extending  inwardly  from  the  open 
front  side  (4)  of  the  cage.  The  top  of  the  cage  is  fitted  with 
lifting  lugs  (8).  The  cage  is  suitable  for  lifting  stacked  bricks, 
the  bricks  being  stacked  in  alternate  transverse  and  longitud- 
inal  layers.  One  or  more  bricks  placed  end-to-end  support  the 
first  transverse  layer  in  overhanging  fashion,  so  that  the  slot 
(5)  of  the  cage  base  can  accommodate  the  support  bricks  and 
lift  the  stacked  layers  by  engagement  between  the  base  (1  ) 
and  the  underneath  of  the  lowest  transverse  layer. 
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The  i n v e n t i o n   r e l a t e s   to   an  a p p a r a t u s   f o r   c o n t a i n i n g  

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

c r o s s   s e c t i o n ,   s u c h   as  b r i c k s   and  c o n c r e t e   b l o c k s   b o t h  

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

b l o c k s )   and  a l s o   to   a  m e t h o d   of  s t a c k i n g   and  l i f t i n g   s u c h  

o b j e c t s .  

In  t r a n s p o r t i n g   c o n c r e t e   b l o c k s   to   and  a r o u n d  

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

done   to   t h e   b l o c k s   and  t h i s   w a s t a g e   i s   e x p e n s i v e .  

Damage  to   c o n c r e t e   b l o c k s   in  a  h i g h l y   m e c h a n i s e d   c o n c r e t e  

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

fo rm  of  p a l l e t   l o a d i n g   s y s t e m .   H o w e v e r ,   t h i s   s y s t e m   i s  

r e l a t i v e l y   e x p e n s i v e   and  i s   in  any  c a s e   n o t   s u i t a b l e   f o r  

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

The  i n v e n t i o n   i s   d i r e c t e d   t o w a r d s   p r o v i d i n g   a n  

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

s t a c k i n g   and  l i f t i n g   t he   c o n c r e t e   b l o c k s ,   t h a t   is   r o b u s t ,  

i n e x p e n s i v e ,   and  e a s y   to  u s e .  

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 r e   i s   p r o v i d e d   a  

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

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

p o r t i o n s   of  o b j e c t s   s p a n n i n g   a c r o s s   b e t w e e n   t h e   s u r f a c e s ,  

and  means   e x t e n d i n g   u p w a r d l y   of  t h e   s u p p o r t   s u r f a c e s   i n  

u s e   to  f a c i l i t a t e   m e c h a n i c a l   l i f t i n g   of   t h e   f r a m e ,   t h e  

f r a m e   p r o v i d i n g   an  a p e r t u r e   b e t w e e n   and  a b o v e   t h e   s u p p o r t  

s u r f a c e s   a t   a t   l e a s t   one  end  t h e r e o f .  



The  i n v e n t i c r   f u r t h e r   p r o v i d e r  a   m e t o o d   0f   s t a c k i n g  

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

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

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

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

a  s t a c k   of  one  or  more   o t h e r   l a y e r s   of  t h e   o b j e c t s   on  t h e  

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

c o n t a i n e r   a c c o r d i n g   to   t h e   i n v e n t i o n   so  t h a t   t h e   s t a c k  

e n t e r s   t h e   a p e r t u r e   and  t h e   e n d s   of  t h e   o b j e c t s   of   t h e  

f i r s t   l a y e r   r e s t   on  t h e   s u p p o r t   s u r f a c e s .  

A l s o   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 r e   i s   p r o v i d e d   a n  

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

c h a r a c t e r i s e d   by  a  c age   h a v i n g   a  b a s e ,   a  r e a r   s i d e ,   a n  

open   f r o n t   s i d e ,   and  two  end  s i d e s ,   t h e   b a s e   h a v i n g   a  

c u t - o u t   s l o t   of  r e c t a n g u l a r   s h a p e   t h e   open   m o u t h   of   t h e  

s l o t   b e i n g   a d j a c e n t   to   t h e   open   f r o n t   s i d e ,   t h u s  

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

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

d i m e n s i o n   of  one  of  t he   c o n c r e t e   b l o c k s .   P r e f e r a b l y  

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

t r a n s p o r t   by  c r a n e .  

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

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

f o l l o w i n g   s t e p s :  

a)  l a y i n g   a  p l u r a l i t y   of  c o n c r e t e   b l o c k s   end  t o  

end  to   f o r m   a  b o t t o m   l a y e r ;  

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

t r a n s v e r s e l y   s i d e   by  s i d e   on  t h e   b o t t o m   l a y e r   to   f o rm  a  

t r a n s v e r s e   l a y e r ;  

c)  l a y i n g   a  p l u r a l i t y   of   c o n c r e t e   b l o c k s   s i d e   b y  
s i d e   and  end  to  end  on  t h e   s e c o n d   l a y e r   to   f o r m   a  

l o n g i t u d i n a l   l a y e r .  

A  f u r t h e r   t r a n s v e r s e   l a y e r   f o l l o w e d   by  a  f u r t h e r  

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

of  s t a c k   i s   a c h i e v e d .  

By  s t a c k i n g   t h e   b l o c k s   in  t h e   way  s e t   o u t   in   t h e  

p r e s e n t   i n v e n t i o n ,   s u p p o r t   f o r   t h e   s t a c k   ca;  c o n v e n i e n t l y  

be  p r o v i d e d   by  a  p l u r a l i t y   of  t h e   b l o c k s   t h e m s e l v e s .  



The  f r a m e   or  c a g e   i s   a l l   t h a t   is   t h e n   r e q u i r e d   s a f e l y   a n d  

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

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

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

i s i n g   t h e   b l c o k s   b e f o r e   t r a n s p o r t   and  t h e n   d e p a l l e t i s i n g  
them  on  a r r i v a l   a t   t h e   r e q u i r e d   l o c a t i o n .  

T h e   i n v e n t i o n   w i l l   be  more   c l e a r l y   u n d e r s t o o d   f r o m  

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

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

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

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of  a  c a g e   a c c o r d i n g   t o  

t h e   i n v e n t i o n ,  

F i g .   2  i s   a  p e r s p e c t i v e   v i e w   of  a  n u m b e r   of   c o n c r e t e  

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

i n v e n t i o n ,   a n d  

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

a r r o w s   I I I - I I I   of  F i g .   1,  t h e   c o n c r e t e   b l o c k s   of   F i g .   2 

b e i n g   shown  by  t h e   i n t e r r u p t e d   l i n e s .  

R e f e r r i n g   to   t h e   d r a w i n g s   t h e r e   i s   p r o v i d e d   a  c a g e  
h a v i n g   a  b a s e   1  a  r e a r   s i d e   2  end  s i d e s   3  and  an  o p e n  
f r o n t   s i d e   4.  The  b a s e   1  i s   f o r m e d   f rom  a  p l a t e   a n d  

has   a  c u t - o u t   s l o t   5  of  s u b s t a n t i a l l y   r e c t a n g u l a r   s h a p e ,  

an  end  p l a t e   6  and  s i d e   f u r c a t i o n s   7.  The  r e a r   s i d e   2  a n d  

t h e   end  s i d e s   3  a r e   of  l a t t i c e   f r a m e w o r k   c o n s t r u c t i o n .  

L i f t i n g   l u g s   8  a r e   p r o v i d e d .  

P r i o r   to   u s i n g   t h e   c a g e   to   l i f t   s t a c k e d   c o n c r e t e  

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

c o n c r e t e   b l o c k s   a r e   s t a c k e d   as  i l l u s t r a t e d   in  F i g .   2 .  

Two  c o n c r e t e   b l o c k s   9  a r e   l a i d   end  to   end  to   fo rm  a  

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

n u m e r a l   10.  A  l a y e r   of  b l o c k s   9  i s   t h e n   l a i d   t r a n s v e r s e l y  

s i d e   by  s i d e   and  t h e   b o t t o m   l a y e r   to   form  a  t r a n s v e r s e  

l a y e r ,   i n d i c a t e d   g e n e r a l l y   by  t he   r e f e r e n c e   n u m e r a l   1 1 .  

A  f u r t h e r   l a y e r   of  b l o c k s   9  i s   t h e n   l a i d   s i d e   by  s i d e   a n d  

end  t o   end  on  t h e   l a y e r   11  to   form  a  l o n g i t u d i n a l   l a y e r  

i n d i c a t e d   g e n e r a l l y   by  t h e   r e f e r e n c e   n u m e r a l   12.  A 

f u r t h e r   t r a n s v e r s e   l a y e r   11  i s   l a i d   on  t o p   of  t h e  

l o n g i t u d i n a l   l a y e r   12  and  so  on  u n t i l   t h e   r e q u i s i t e   h e i g h t  



of  s t a c k e d   b l o c k s   i s   a c h i e v e d .   I t   w i l l   be  a p p r e c i a t e d  

t h a t   t h e   t o p   l a y e r   of  b l o c k s   may  be  e i t h e r   a  t r a n s v e r s e  

l a y e r   11  or  a  l o n g i t u d i n a l   l a y e r   1 2 .  

W i t h   t h e   b l o c k s   s t a c k e d   as  i l l u s t r a t e d   in  F i g .   2  t h e  

f r o n t   s i d e   4  of  t h e   c a g e   i s   o f f e r e d   up  to   t h e   b l o c k s   9 .  

The  f u r c a t i o n s   7  a r e   s o l i d   u n d e r n e a t h   t h e   l o w e r m o s t  

t r a n s v e r s e   l a y e r   11  and  on  b o t h   s i d e s   of  t he   b o t t o m   l a y e r  

10  u n t i l   t h e   c a g e   e m b r a c e s   t h e   b l o c k s .   The  c a g e   may  t h e n  

be  l i f t e d   in   c o n v e n t i o n a l   m a n n e r ,   i t s   end  p l a t e   6  a n d  

s i d e   f u r c a t i o n s   7  b e a r i n g   a g a i n s t   t h e   b o t t o m   of  t h e  

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

b l o c k s   9.  The  c a g e   may  t h e n   be  p l a c e d   on  a  l o r r y   f o r  

t r a n s p o r t   to   s i t e ,   w h e r e   i t   i s   u n l o a d e d .   The  b l o c k s   9 

may  r e m a i n   in  t h e   c a g e   on  s i t e   u n t i l   r e q u i r e d   f o r   u s e  

t h u s   p r o t e c t i n g   t h e   b l o c k s   9  or   a l t e r n a t i v e l y   t h e   c a g e   m a y  
be  r e m o v e d .   N e e d l e s s   t o   say   when  on  s i t e   t h e   c a g e   m a y  
be  u s e d   to   t r a n s p o r t   t h e   b l o c k s   9  f rom  p l a t e   to   p l a c e .  

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

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

of  b l o c k s   on  a  b u i l d i n g   s i t e ,   i t   can   a l s o   be  u s e f u l l y  

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

The  i n v e n t i o n   i s   n o t   l i m i t e d   to   t h e   e m b o d i m e n t  

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

in  c o n s t r u c t i o n a l   d e t a i l s .  



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

a  p a i r   of  s p a c e d   p a r a l l e l   s u p p o r t   s u r f a c e s   (7)  f o r  

s u p p o r t i n g   o p p o s e d   p o r t i o n s   of  o b j e c t s   (9)  s p a n n i n g  

a c r o s s   b e t w e e n   t h e   s u r f a c e s   ( 7 ) ,   and  m e a n s   ( 2 , . T , 4 , B )  

e x t e n d i n g   u p w a r d l y   of  t h e   s u p p o r t   s u r f a c e s   (7)  in  u se   t o  

f a c i l i t a t e   m e c h a n i c a l   l i f t i n g   of  t h e   f r a m e ,   t h e   f r a m e  

p r o v i d i n g   an  a p e r t u r e   (5)  b e t w e e n   and  a b o v e   t h e   s u p p o r t  

s u r f a c e s   (7)  a t   a t   l e a s t   one  end  (4)  t h e r e o f .  

2.  A  c o n t a i n e r   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 u p p o r t   s u r f a c e s   (7)  and  an  i n t e r c o n n e c t i n g   r e a r  

s i d e   (2)  of  t h e   f r a m e   a r e   f o r m e d   f rom  a  p l a t e ,   and  in  t h a t  

t h e   a p e r t u r e   (5)  i s   a  c u t - o u t   p o r t i o n   of  t h e   p l a t e   t h a t  

i s   open   a t   a  f r o n t   s i d e   (4)  of  t h e   f r a m e .  

3.  A  c o n t a i n e r   a c c o r d i n g   to   c l a i m   1  or  2,  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 i n g   f a c i l i t a t i n g   m e a n s   ( 2 , 3 , 4 , 8 )  

c o m p r i s e s   t h r e e   r e c t a n g u l a r   l a t t i c e - w o r k . p o r t i o n s   ( 2 , 3 , 3 )  

f o r m i n g   t h r e e   c l o s e d   s i d e s   of  t h e   f r a m e ,   and  open   f r a m e  

s i d e   (4)  e x t e n d i n g   u p w a r d l y   f rom  t h e   a p e r t u r e   ( 5 ) ,   a n d  

l u g s   (8)  a t   t h e   t o p   of  t h e   f o u r   f r a m e   s i d e s   ( 2 , 3 , 3 , 4 ) .  

4.  A  m e t h o d   of  s t a c k i n g   and  t r a n s p o r t i n g   o b j e c t s ,  

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

f i r s t   l a y e r   (11)  by  p l a c i n g   a  p l u r a l i t y   of  e l o n g a t e  

o b j e c t s   (9)  s i d e   by  s i d e   on  a  s u p p o r t   (10)  w i t h   t h e   e n d s  

of  e a c h   o b j e c t   (9)  p r o j e c t i n g   b e y o n d   t h e   s u p p o r t   ( 1 0 ) ,  

f o r m i n g   a  s t a c k   of  one  or  more   l a y e r s   ( 1 2 , 1 1 )   of  t h e  

o b j e c t s   (9)  on  t h e   f i r s t   l a y e r   ( 1 1 ) ,   and  r e l a t i v e l y  

m o v i n g   t h e   s t a c k   and  a  c o n t a i n e r   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m   so  t h a t   t h e   s t a c k   e n t e r s   t h e   a p e r t u r e   or  s l o t   (5)  a n d  

t h e   e n d s   of  t h e   o b j e c t s   (9)  of  t h e   f i r s t   l a y e r   (11)  r e s t  

on  t h e   s u p p o r t   s u r f a c e s   ( 7 ) .  

5.  A  m e t h o d   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   b y  

p r o v i d i n g   t h e   s u p p o r t   (10)  by  one  or  more   of  t h e   o b j e c t s  

(9)  e x t e n d i n g   t r a n s v e r s e l y   to  t he   o b j e c t s   (9)  f o r m i n g   t h e  

f i r s t   l a y e r   ( 1 1 ) .  

6.  An  a p p a r a t u s   f o r   c o n t a i n i n g   s t a c k e d   c o n c r e t e  

b l o c k s ,   c h a r a c t e r i s e d   by  a  c age   h a v i n g   a  b a s e   ( 1 ) ,   a  r e a r  

s i d e   ( 2 ) ,   an  open   f r o n t   s i d e   ( 4 ) ,   and  two  end  s i d e s   ( 3 ) ,  



t h e   b a s e   (1)  h a v i n g   a  c u t - o u t   s l o t   (5)  of  r e c t a n g u l a r  

s h a p e ,   t h e   open   m o u t h   of  t he   s l o t   (5)  b e i n g   a d j a c e n t   t o  

t h e   o p e n   f r o n t   s i d e   ( 4 ) ,   t h u s   c o m m u n i c a t i n g   d i r e c t l y   w i t h  

t h e   s a i d   f r o n t   s i d e   ( 4 ) .   - 

7.  A p p a r a t u s   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   s i d e s   ( 2 , 3 , 4 )   of  t h e   c a g e   a r e   of  a  l a t t i c e - w o r k  

c o n s t r u c t i o n .  

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

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

a)  l a y i n g   a  p l u r a l i t y   of  c o n c r e t e   b l o c k s   (9)  e n d  

to  end  to   fo rm  a  b o t t o m   l a y e r   ( 1 0 ) ;  

b)  l a y i n g   a  p l u r a l i t y   of  c o n c r e t e   b l o c k s   ( 9 )  

t r a n s v e r s e l y   s i d e   by  s i d e   on  t h e   b o t t o m   l a y e r  

(10)  to  f o rm  a  t r a n s v e r s e   l a y e r   ( 1 1 ) ;  

c)  l a y i n g   a  p l u r a l i t y   of   c o n c r e t e   b l o c k s   (9)  s i d e  

by  s i d e   and  end  to   end  on  t h e   t r a n s v e r s e   l a y e r  

(11)  to  fo rm  a  l o n g i t u d i n a l   l a y e r   ( 1 2 ) .  

9.  A  m e t h o d   a c c o r d i n g   to   c l a i m   8,  c h a r a c t e r i s e d   i n  

t h a t   t h e   t r a n s v e r s e   l a y e r   (11)  o v e r h a n g s   t h e   b o t t o m   l a y e r  

( 1 0 ) ,   and  in   t h a t   t h e   t r a n s v e r s e   and  l o n g i t u d i n a l   l a y e r s  

( 1 1 , 1 2 )   a r e   t r a n s p o r t e d   by  t h e   a p p a r a t u s   of  c l a i m   6  or  7 ,  

t h e   a p p a r a t u s   c o - o p e r a t i n g   w i t h   t h e   l a y e r s   of  b l o c k s   ( 9 )  

by  h a v i n g   t h e   u n d e r n e a t h   of  t h e   t r a n s v e r s e   l a y e r   ( 1 1 )  

e n g a g e d   by  t h e   b a s e   (1)  of   t h e   c a g e   and  t h e   b o t t o m   l a y e r  

(10)  l y i n g   f r e e l y   w i t h i n   t h e   s l o t   (5)  t h e r e b y   to   t r a n s p o r t  

t h e   t r a n s v e r s e   and  l o n g i t u d i n a l   l a y e r s   ( 1 1 , 1 2 ) .  
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