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54)  Moulding  equipment  for  manufacturing  building  blocks  and  building  block  manufactured  by  this  equipment. 

Moulding  equipment  is  disclosed for the  manufacture of 
building  blocks  having  male  and  female  formations  through 
which  interlocking  of  blocks  in  adjacent  courses  can  be 
effected.  The  moulding  equipment  incorporates  a  block form- 
ing  box  (10)  and  is  characterised  in  the  provision  of  a  separate 
moulding  base  (5)  for  the  box.  The  base  (5)  defines  one  of  the 
formations  so  that  when  a  block  has  been  formed  and  the 
forming  box  (10)  has  been  removed,  the  blocks  can  be  lifted 
off the  moulding  base. 



THIS  i n v e n t i o n   r e l a t e s   to  the   m a n u f a c t u r e   o f  

b u i l d i n g   b l o c k s   u s i n g   m o u l d i n g   e q u i p m e n t .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   t h e   p r o v i s i o n   o f  

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

m a t i n g   male   and  f e m a l e   k e y i n g   f o r m a t i o n s   may  b e  

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

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

means   r e c e i v a b l e   on  t he   m o u l d i n g   b a s e   to  d e f i n e  

the   s i d e s   of  a  b u i l d i n g   b l o c k   to   be  f o r m e d   t h e r e i n ,  

ram  means  f o r   c o - o p e r a t i o n   w i t h   t h e   f o r m i n g   m e a n s  

in  p i s t o n   f a s h i o n   f o r   c o m p a c t i n g   a  c h a r g e   o f  

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

f o r   f o r m i n g   a  f i r s t   k e y i n g   f o r m a t i o n   in  t h e   s u r f a c e  

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

d u r i n g   f o r m a t i o n   of  t he   b u i l d i n g   b l o c k .   T h e  

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

b a s e   is  s h a p e d   to  fo rm  at   t he   same  t i m e   a  s e c o n d  

k e y i n g   f o r m a t i o n   c o m p l e m e n t a r y   to   t he   f i r s t   k e y i n g  

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

a b u t t i n g   t he   m o u l d i n g   b a s e .  

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

i n c l u d e s   at   l e a s t   one  c o n c a v i t y   in  i t s   s u r f a c e ,   t h e  

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

b u i l d i n g   b l o c k   in  t he   n a t u r e   of  a  male   k e y i n g  

m e m b e r .  

The  c o n c a v i t y   in  t h e   m o u l d i n g   b a s e   may  be  s h a p e d  

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



k e y i n g   f o r m a t i o n .   In  an  a l t e r n a t i v e   p r e f e r r e d  

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

t h e   s a i d   male   k e y i n g   f o r m a t i o n   as  a  t a p e r e d  

a n n u l u s .  

A l s o   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   means   f o r  

f o r m i n g   t h e   f i r s t  k e y i n g   f o r m a t i o n   in  t h e   s u r f a c e  

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

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

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

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

a  f e m a l e   k e y i n g  m e m b e r .  

In   t h e   p r e f e r r e d   a r r a n g e m e n t   t he   c y l i n d r i c a l  

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

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

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

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

t a p e r e d   so  t h a t   in   t h e   p r e f e r r e d   b l o c k   t h e   s o c k e t  

t a p e r s   t o w a r d s   t h e   ma le   k e y i n g   f o r m a t i o n   w h i c h  

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

t h e   n a r r o w   end  of  t h e   s o c k e t .  

F u r t h e r  a c c o r d i n g   to   t he   i n v e n t i o n  t h e   e q u i p m e n t  

i n c o r p o r a t e s   a  p l u r a l i t y   of  c y l i n d r i c a l   e l e m e n t s  

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

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

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

a  b a n k  o f   f o r m i n g   means   i s   p r o v i d e d   f o r  a s s o c i a t i o n  

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

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

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

e q u i p m e n t .  



S t i l l   f u r t h e r   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   m o u l d i n g  

b a s e   i s   a  p a l l e t   p r e f e r a b l y   of  wood  and  means  a r e  

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

t h e   f o r m i n g   m e a n s .   Such  a l i g n i n g   means  may  c o m p r i s e  

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

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

The  m o u l d i n g   e q u i p m e n t   may  i n c l u d e   means   to  f e e d   a 

p a l l e t   h o r i z o n t a l l y   b e n e a t h   v e r t i c a l l y   m o v a b l e  

f o r m i n g   means   and  s t o p   means  to   l o c a t e   t he   p a l l e t  

r e l a t i v e   to   the   f o r m i n g   m e a n s ,   t he   s t o p   means   b e i n g  

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

t h e   s t o p   means  by  the   a p p l i c a t i o n   of  f o r c e   to   t h e  

p a l l e t .  

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

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

b l o c k   when  p r o d u c e d   by  m o u l d i n g   e q u i p m e n t   a s  

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

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

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

and  a  c o m p l e m e n t a r y   c y l i n d r i c a l   f e m a l e   k e y i n g  

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

p a r a l l e l   to  t he   b a s e ,   t he   f e m a l e   k e y i n g   f o r m a t i o n  

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

b l o c k   to   the   male   k e y i n g   f o r m a t i o n .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   d e s c r i b e d  

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

in  w h i c h :  

F i g u r e s   1  to   5  a r e   s c h e m a t i c   d i a g r a m s   s h o w i n g   t h e  

s e q u e n c e   of  o p e r a t i o n   in  m o u l d i n g   e q u i p m e n t   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 u r e   6  is   a  c r o s s - s e c t i o n a l   p e r s p e c t i v e   v i e w   o f  

one  f o r m   of  b u i l d i n g  b l o c k   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 u r e   7  i s   a  p e r s p e c t i v e   v i e w   of  s t o p  m e a n s  u s e d  
in   t h e   m o u l d i n g   e q u i p m e n t ;  

F i g u r e   8  i s   a  p e r s p e c t i v e   v i e w   of  c e r t a i n   p a r t s   o f  

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

o m i t t e d   f o r   t h e   s a k e   of  c l a r i t y ;  

F i g u r e   9  i s   a  p e r s p e c t i v e   v i e w  o f   m o u l d i n g   e q u i p m e n t  

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

o m i t t e d   f o r   t h e   s a k e   o f  c l a r i t y ;  

F i g u r e s   10  and  11  a r e  i s o m e t r i c   X - r a y   v i e w s  o f   a  

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

r e s p e c t i v e l y   f rom  t h e  t o p   and  f r o m   b e l o w ;  

F i g u r e   12  i s   a  s i m i l a r   v i e w   f r o m   t h e   t o p   of  a  

c h a n n e l   b l o c k   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 u r e s   13  to   15  a r e   r e s p e c t i v e l y   p l a n   v i e w s   of  a  

f u l l   b l o c k   a c c o r d i n g   to   f i g u r e s  1 0   and  1 1 ,  a  h a l f  

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

b l o c k ;  

F i g u r e s   16  i s  a   s i d e   v i e w   of  an  a l t e r n a t i v e   f o r m  

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

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

in   t h e   b l o c k  i n   b r o k e n  l i n e s ;   a n d  



F i g u r e   17  i s   a  s e c t i o n   on  t h e   l i n e s   XV11-XV11  i n  

f i g u r e   1 6 .  

R e f e r r i n g   to   f i g u r e   6  a  r e c t a n g u l a r   p a r a l l e l e p i p e d  

b u i l d i n g   b l o c k   1  is  p r o v i d e d   on  the   b a s e   la  t h e r e o f  

w i t h   t h r e e   male   k e y i n g   f o r m a t i o n s   in  t he   f o rm  o f  

t r u n c a t e d   c o n e s   2  s p a c e d   f rom  one  a n o t h e r   a l o n g  

t h e   l e n g t h   of  t he   b u i l d i n g   b l o c k .   In  t he   u p p e r  
s u r f a c e   l ( b )   of  t he   b l o c k   p a r a l l e l   to   the   b a s e   l a  

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

t h e   fo rm  of  c y l i n d r i c a l   h o l e s   3.  The  h o l e s   3 

e x t e n d   t h e   g r e a t e r   p a r t   of  t h e   h e i g h t   of  t h e  

b u i l d i n g   b l o c k   1  and  t h e r e b y   r e d u c e   t h e   mass  o f  

t h e   b u i l d i n g   b l o c k .  

The  s p a c i n g   of  t he   k e y i n g   f o r m a t i o n s   d e s c r i b e d   a b o v e  

i s   such   as  to  a l l o w   b u i l d i n g   b l o c k s   1  to   be  l a i d   o n e  

upon   t h e   o t h e r   in  s t a g g e r e d   r e l a t i o n s h i p   w i t h   one  o r  

more  k e y i n g   f o r m a t i o n s   in  one  b l o c k   in  i n t e r -  

e n g a g e m e n t   w i t h   t h o s e   in  an  a d j a c e n t   b l o c k .  

F u r t h e r m o r e ,   t he   a r r a n g e m e n t   of  t h e   k e y i n g  

f o r m a t i o n s   in  t h e   b l o c k   1  a l l o w s   a  j u n c t i o n   to  b e  

e s t a b l i s h e d   b e t w e e n   two  w a l l s   w i t h   t h e   end  k e y i n g  

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

one  a n o t h e r .  

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

b u i l d i n g   b l o c k   1  i s   i l l u s t r a t e d   in  f i g u r e s   7,  8  a n d  

9.  A  m o u l d i n g   b a s e   is  p r o v i d e d   in  t he   fo rm  of  a  

wooden   p a l l e t   5.  The  p a l l e t   5  has   f o u r   rows  o f  

c o n c a v i t i e s   or  i n d e n t a t i o n s   6  t h e r e i n   w h i c h   f o r m  

t h e   t r u n c a t e d   c o n e s   2  in  t he   b u i l d i n g   b l o c k s   1 

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



p a l l e t   5  p a r a l l e l   to   t h e   rows  of  c o n c a v i t i e s  6  

i s   p r o v i d e d   w i t h   a  m e t a l   c l a d d i n g  8   h a v i n g   a  s o c k e t  

9  e x t e n d i n g   t h r o u g h   the   p a l l e t   5 .  

F o r m i n g   means   a r e   p r o v i d e d  i n   t h e  f o r m   of  a n  o p e n  
e n d e d   box  10  r e c e i v a b l e   on  t h e  p a l l e t   5.  In  t h i s  

e m b o d i m e n t   of  t h e   i n v e n t i o n   t h e   box  10  has   t h r e e  

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

t o g e t h e r   w i t h   t h e  w a l l s   10a  of  t h e   box  10  f o r m  

a  b a n k   of  f o u r   f o r m i n g   b o x e s   1 4  w h i c h  d e f i n e   t h e  

s i d e s   of  f o u r  b u i l d i n g   b l o c k s   1  f o r m e d   in  t h e  b o x  

d u r i n g   one  o p e r a t i o n   o f  t h e   m o u l d i n g   e q u i p m e n t .  

E a c h   w a l l   10a  of  t h e   box  p a r a l l e l   to   t h e  

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

p i n   12  r e c e i v a b l e   in  a  s o c k e t  9   in  t he   p a l l e t   5 

to   a l i g n   t h e   rows   of   c o n c a v i t i e s  i n   t h e   l a t t e r  

w i t h   t h e   f o r m i n g   b o x e s   1 4 .  

Means   a r e   p r o v i d e d   in  t he   f o r m i n g   b o x e s   1 4  f o r  

f o r m i n g   t h e  c y l i n d r i c a l   h o l e s   3  i n   t h e   b u i l d i n g  

b l o c k   1  in   i t s   s u r f a c e   r e m o t e   f rom  t h e   p a l l e t   5 

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

f o r m i n g   b o x e s .   Such   means  in  t h i s   e m b o d i m e n t  

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

c y l i n d r i c a l   e l e m e n t s   15  p o s i t i o n e d   in  e a c h   box  14  

and   s e c u r e d   by  webs  16.  Ram  means   a re   p r o v i d e d  

f o r   c o - o p e r a t i o n  w i t h   t h e   b o x e s   14  in  p i s t o n  

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

l o c a t e d   in  t h e   f o r m i n g   b o x e s   14  i n t o   t h e   f o r m  o f  

t h e   b u i l d i n g   b l o c k s  1 .  S u c h   means   i n  t h i s  

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

of   p l a t e s   17  a t t a c h e d   to  c o n n e c t i n g   r o d s   1 8  a n d  



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

p l a t e s   17  to  a c c o m o d a t e   t he   e l e m e n t s   15,  webs  16  

and  p a r t i t i o n s   11  d u r i n g   the   ramming  o p e r a t i o n .  

The  m o u l d i n g   e q u i p m e n t   d e s c r i b e d   above   is   h o u s e d   i n  

a  f r a m e   21  shown  in  f i g u r e   9.  The  f r a m e   21 

s u p p o r t s   a  h o p p e r   22  f o r   s t o r i n g   m a t e r i a l   f rom  w h i c h  

the   b u i l d i n g   b l o c k s  1   a r e   made.   A  r e c e p t a c l e   23 

m o u n t e d   on  w h e e l s   24  i s   p r o v i d e d   to   c o n v e y   s u c h  

m a t e r i a l   f rom  t he   h o p p e r   22  to   t he   f o r m i n g   b o x e s  

14.  For   t h i s   p u r p o s e   t h e   r e c e p t a c l e   23  i s  

c o n n e c t e d   to   s u i t a b l e   arms  25  a d a p t e d   to   b e  

a c t i v a t e d   to  d i s p l a c e   the   r e c e p t a c l e   23  f rom  t h e  

p o s i t i o n   shown  in  f i g u r e   9  u n d e r   t he   h o p p e r   22  t o  

a  p o s i t i o n   ove r   t h e   f o r m i n g   b o x e s   1 4 .  

The  w h e e l s   24  of  t h e   r e c e p t a c l e   23  a r e   m o u n t e d   f o r  

m o v e m e n t   on  r a i l s   26  on  t h e   flame  21  w h i c h   a l i g n  

w i t h   r a i l s   27  on  t h e   box  10  when  t he   l a t t e r   i s  

p o s i t i o n e d   on  the   p a l l e t   5 .  

The  r e c e p t a c l e   23  d o e s   n o t   have   a  b a s e   b u t   i s  

l o c a t e d   on  a  f l a t   s u r f a c e   28  w h i c h   is   c o - p l a n a r  

w i t h   t h e   s u r f a c e   10b  of  t he   box  10  when  t h e   l a t t e r  

i s   in  p o s i t i o n   on  t h e   p a l l e t   5 .  

The  c o n n e c t i n g   r o d s   18  c a r r y i n g   t h e   p l a t e s   17  a r e  

a t t a c h e d   to   a  p l a t t e n   30  w h i c h   is  p r o v i d e d   w i t h  

g u i d e s   31  r e c e i v a b l e   in  a  p a i r   of  g u i d e   p o s t s   32  

e x t e n d i n g   the   h e i g h t   of  t he   f r a m e   21.  The  b o x  

10  is   s i m i l a r l y   p r o v i d e d   w i t h   g u i d e s   33  r e c e i v a b l e  

in  t he   g u i d e   p o s t s   3 2 .  

A  main  h y d r a u l i c   ram  34  i s   p r o v i d e d   on  t h e   f r a m e  

21  and  in  a  p r e f e r r e d   form  of  t he   i n v e n t i o n   t h e  



ram  34  o p e r a t e s   to   d i s p l a c e  b o t h   t h e   p l a t t e n   3 0  

c a r r y i n g   t h e   c o n n e c t i n g   r o d s   18  and  t h e  b o x   1 0  

d u r i n g   o p e r a t i o n   of   t h e   m o u l d i n g   e q u i p m e n t  i n   t h e  

m a n n e r   h e r e i n a f t e r   d e s c r i b e d .  

S t o p   m e a n s  a r e   p r o v i d e d   on  the   f r a m e   21  to   l o c a t e  

t h e   p a l l e t   5  in  p o s i t i o n   u n d e r   t h e   f o r m i n g   b o x  

10.  Such  means   a r e   i l l u s t r a t e d  i n   f i g u r e  7   a n d  

c o m p r i s e   a  s t o p   m e m b e r  3 5   p r o j e c t i n g   i n t o   t h e  

s l i d i n g  p a t h   of  t he   p a l l e t   5.  T h e   member  35  i s  

a t t a c h e d   to  a  r e s i l i e n t l y   f l e x i b l e  a r m   36  so  t h a t  

u p o n   a p p l i c a t i o n   o f  f o r c e   by  t h e   p a l l e t   5  m o v i n g  

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

n u m e r a l   36,  t he   s t o p   member  35  i s   d i s p l a c e d   o u t -  

w a r d l y   in  t h e   d i r e c t i o n   i n d i c a t e d   by  n u m e r a l   37  

to  a l l o w   t h e   p a l l e t   5  to   p a s s .  

The  s e q u e n c e   of  o p e r a t i o n  o f   t h e   e q u i p m e n t  w i l l   n o w  

be  d e s c r i b e d   w i t h   r e f e r e n c e  t o   f i g u r e s  1  t o   5  i n  

w h i c h   l i k e  n u m e r a l s   r e f e r   to  l i k e   p a r t s   in  f i g u r e s  

8  and  9 .  

The  s t a r t i n g   p o s i t i o n   o f  t h e   v a r i o u s   p a r t s   i s  

shown  in  f i g u r e  1  w i t h  t h e   r e c e p t a c l e   23  l o c a t e d  

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

f r o m   t h e   l a t t e r .   As  s h o w n  i n   f i g u r e   2  t h e   p a l l e t  

5  i s   d i s p l a c e d   (by  a  s e q u e n t i a l   p a l l e t   w h i c h   w i l l  

be  u s e d   in   t h e   n e x t  b l o c k   m a k i n g   c y c l e )   t o   a  

p o s i t i o n   u n d e r   t h e   b o x  1 0  w h e r e   i t   e n g a g e s  s t o p  

35  and  i s   i n i t i a l l y   l o c a t e d   i n  p o s i t i o n .   T h e  b o x  

10  i s   t h e n   l o w e r e d   o n t o  t h e  p a l l e t   5  s o  t h a t   i t s  

l o c a t i n g   p i n s   12  e n g a g e  i n   t h e   s o c k e t s   9  in  t h e  

p a l l e t   5  and  l o c a t e   t h e   p a l l e t   a c c u r a t e l y   r e l a t i v e  



to  t h e r o r m i n g   b o x e s   14.  The  r e c e p t a c l e   23 

c o n t a i n i n g   m a t e r i a l   f rom  the   h o p p e r   22  i s   t h e n  

d i s p l a c e d   on  t h e   s u r f a c e   28  to  a  p o s i t i o n   on  t h e  

box  10  w h e r e   t h e   m a t e r i a l   d i s c h a r g e s   f rom  t h e  

r e c e p t a c l e   23  i n t o   t he   f o r m i n g   b o x e s   1 4 .  

In  a  p r e f e r r e d   f o rm ,   the   r e c e p t a c l e   23  and  box  10  

a r e   made  to   v i b r a t e   to  e n s u r e   s e t t l i n g   of  t h e  

m a t e r i a l   i n s i d e   t h e   f o r m i n g   b o x e s   1 4 .  

As  shown  in  f i g u r e   3,  t he   r e c e p t a c l e   23  i s   t h e n  

w i t h d r a w n   to  i t s   s t a r t i n g   p o s i t i o n   w h e r e a f t e r   t h e  

p l a t t e n   30  d e s c e n d s   t h r u s t i n g   t he   p l a t e s   17  i n t o  

t h e   f o r m i n g   b o x e s   14  to  c o m p r e s s   t h e   m a t e r i a l  

t h e r e i n   and  form  t h e   b u i l d i n g   b l o c k s   1  t h e r e i n  

on  the   p a l l e t   5 .  

As  shown  in  f i g u r e   4  t h e   box  10  i s   t h e r e u p o n   r a i s e d  

to  i t s   s t a r t i n g   p o s i t i o n   w h i l s t   t h e   p l a t e s   17  h o l d  

t h e   b u i l d i n g   b l o c k s   in  p o s i t i o n   on  the   p a l l e t   5 .  

T h e r e a f t e r ,   as  shown  in  f i g u r e   5,  t h e   p l a t t e n   30  

c a r r y i n g   t h e   p l a t e s   17  is   w i t h d r a w n   and  t h e  p a l l e t  

5  is   d i s p l a c e d   by  an  i n c o m i n g   c l e a n   p a l l e t   5a  t o  

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

When  the   b u i l d i n g   b l o c k s   on  t h e   p a l l e t   5  have   s e t  

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

c l e a n e d   to   e n a b l e   i t   to   be  r e - u s e d .  

The  p r e f e r r e d   b u i l d i n g   b l o c k   41  of  t h e   i n v e n t i o n  

i s   i l l u s t r a t e d   in  f i g u r e s   10,  11  and  13  and  i s  

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

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

b l o c k   d i f f e r s   f rom  t h a t   d e s c r i b e d   above   o n l y   i n  

t h a t   t he   c y l i n d r i c a l   e l e m e n t s   15  a r e   t r u n c a t e d  



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

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

p a r t   of  t h e   f o r m i n g  b o x e s   14  i n  o r d e r   to   p r o v i d e  

t h e   t a p e r e d   f e m a l e   k e y i n g   f o r m a t i o n s   4 3 .  

In  t h e   b l o c k   41  t h e   f e m a l e   k e y i n g   f o r m a t i o n s  i n  

t h e   f o r m   of  c o n i c a l   h o l e s   43  e x t e n d   r i g h t   t h r o u g h  

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

t h a t   t h e  e l e m e n t s  1 5   l o c a t e d   i n  t h e   f o r m i n g   b o x e s  

14  e x t e n d   r i g h t   down  to  t h e  b a s e   of  t he   c o n c a v i t i e s  

6  when  t h e   box  10  i s   l o w e r e d   o n t o  t h e   p a l l e t   5  i n  

a  b l o c k   m a k i n g   c y c l e .  

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

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

t h a t   t h e   m a l e   k e y i n g   f o r m a t i o n s   4 2  w h i c h   a r e  

p r o d u c e d   t a k e   t h e   f o r m   of  t a p e r e d   a n n u l i  

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

s o c k e t s   4 3 .  

Fo r   t h e   p r o d u c t i o n   of  t he   p r e f e r r e d   b l o c k   41  t h e  

f o r m i n g   b o x e s   14  a r e   a l s o   p r o v i d e d   w i t h  

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

f o r m   c h a m f e r e d   c o r n e r s   44  on  t h e   b l o c k .  

In  t h e   e r e c t i o n   of  s t r u c t u r e s   w i t h   t he   b l o c k s   o f  

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

may  be  e f f e c t e d   w i t h o u t   t h e   u s e   of  m o r t a r   or  o t h e r  

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

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

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

w i l l   a c t   to   l o c k   b l o c k s   of  s u p e r i m p o s e d   c o u r s e s  

t o g e t h e r .  

For   t h i s   p u r p o s e   a  b l o c k   5 1  i s   p r o v i d e d   w h i c h   h a s  



s i m i l a r   ma le   and  f e m a l e   k e y i n g   f o r m a t i o n s   52  and  53  

r e s p e c t i v e l y   to  t h o s e   of  t he   b l o c k   41  b u t ,   as  w i l l  

be  s e e n   f rom  f i g u r e   12,  t he   b l o c k   51  is   of  c h a n n e l  

s e c t i o n .  

A d j a c e n t   b l o c k s   51  in  a  s i n g l e   c o u r s e   w i l l  

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

c o n c r e t e   r e i n f o r c i n g   may  be  l o c a t e d   f o r   the   f o r m a t i o n  

of  t h e   beam  s t r u c t u r e .  

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

b l o c k   51  t h e   f o r m i n g   means  w i l l ,   in  a d d i t i o n   to   t h e  

i n c o r p o r a t i o n   of  means  f o r   f o r m i n g   t h e   f e m a l e  

k e y i n g   f o r m a t i o n s ,   i n c o r p o r a t e   means  to  fo rm  t h e  

c h a n n e l   in  t h e   b l o c k .  

R e f e r r i n g   n o w  t o   f i g u r e s   14  and  15  r e s p e c t i v e l y ,  

t w o - t h i r d s   and  o n e - t h i r d   s i z e   b l o c k s   61  and  71  

a r e   p r o v i d e d   wh ich   a re   o t h e r w i s e   i d e n t i c a l   to   t h e  

p r e f e r r e d   b l o c k   4 1 .  

The  s m a l l e r   b l o c k s   a re   u s e f u l   a t   c o r n e r s   and  i n  

t h e   b u i l d i n g   of  windows   and  l i k e   s t r u c t u r e s .  

The  b l o c k   81  i l l u s t r a t e d   in  f i g u r e   16  i s   s i m i l a r  

to   t h a t   i l l u s t r a t e d   in  f i g u r e   10  e x c e p t   t h a t   t h e  

b l o c k   of  f i g u r e   16  has   g r e a t e r   h e i g h t   t h a n   t h a t  

of  f i g u r e   10  and  the   f e m a l e   k e y i n g   f o r m a t i o n s   a r e  

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

d i m e n s i o n s   of  t he   b l o c k   81  i s   a c h i e v e d   b y  

u t i l i s i n g   s u i t a b l y   d i m e n s i o n e d   f o r m i n g   b o x e s   1 4 .  

The  f e m a l e   k e y i n g   f o r m a t i o n s   83  in  t he   b l o c k   8 1  

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

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

b o x e s   in  p l a c e   of  the   e l e m e n t s   15  i l l u s t r a t e d   i n  



f i g u r e  8 .   The  e l e m e n t s   f o r   t h e   f o r m a t i o n   of  t h e  

h o l e s   or  f e m a l e   k e y i n g   f o r m a t i o n s  8 3   in  t h e  b l o c k  

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

in  t h e   u p p e r   zone   of  t h e  b o x e s   to   c o r r e s p o n d   w i t h  

t h e   h o l e   s e c t i o n s  8 3 a ,   and  a  t r u n c a t e d  c o n i c a l  

p o r t i o n   to   c o r r e s p o n d   w i t h   t h e  h o l e   s e c t i o n s   8 3 b .  

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

of   b u i l d i n g   b l o c k   may  be  a c h i e v e d   in  t h i s   way  m e r e l y  

by  v a r y i n g   t h e   a x i a l  d i m e n s i o n s   of  t h e   f o r m i n g   b o x e s  

14  and  r i g h t   c y l i n d r i c a l   p o r t i o n s   of  t h e   s h a p e d  

e l e m e n t s   15  t h e r e i n .  

Many  e m b o d i m e n t s   o f  t h e   i n v e n t i o n   may  be  m a d e  

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

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



1.  M o u l d i n g   e q u i p m e n t   s u i t a b l e   f o r  

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

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

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

t h e r e i n ,   ram  means  f o r   c o - o p e r a t i o n   w i t h   t h e   f o r m i n g  

means   in   p i s t o n   f a s h i o n   fo r   c o m p a c t i n g   a  c h a r g e   o f  

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

f o r m i n g   a  f i r s t   k e y i n g   f o r m a t i o n   in  the  s u r f a c e   o f  

the   b u i l d i n g   b l o c k   r e m o t e   f rom  t he   m o u l d i n g   b a s e  

d u r i n g   f o r m a t i o n   of  the   b u i l d i n g   b l o c k ,   c h a r a c t e r -  

i s e d   in  t h a t   t h e   m o u l d i n g   b a s e   (5)  i s   s h a p e d   to  f o r m  

a t   t h e   same  t ime   a  s e c o n d   k e y i n g   f o r m a t i o n   ( 2 )  

c o m p l e m e n t a r y   to  t he   f i r s t   k e y i n g   f o r m a t i o n   ( 3 )  

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

t h e   m o u l d i n g   b a s e   ( 5 ) .  

2.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

c l a i m   1,  c h a r a c t e r i s e d   in  t h a t   t he   m o u l d i n g   b a s e  

(5)  i n c l u d e s   a t   l e a s t   one  c o n c a v i t y   (6)  in  i t s  

s u r f a c e ,   t h e   c o n c a v i t y   (6)  f o r m i n g   t h e   s e c o n d  

k e y i n g   f o r m a t i o n   (2)  in  t he   b u i l d i n g   b l o c k   in  t h e  

n a t u r e   of  a  male   k e y i n g   m e m b e r .  

3.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

c l a i m   2,  c h a r a c t e r i s e d   in  t h a t   t h e   c o n c a v i t y   ( 6 )  

in  t h e   m o u l d i n g   b a s e   (5)  i s   s h a p e d   to  p r o v i d e   a  

t r u n c a t e d   c o n o i d a l   s e c o n d   or  ma le   k e y i n g  

f o r m a t i o n   ( 2 ) .  

4.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

c l a i m   2,  c h a r a c t e r i s e d   in  t h a t   t h e   c o n c a v i t y   ( 6 )  

in  t h e   m o u l d i n g   b a s e   (5)  is   s h a p e d   to  p r o v i d e  



t h e   s a i d   male   k e y i n g   f o r m a t i o n   (2)  a s  a   t a p e r e d  

a n n u l u s .  

5.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

a n y  o n e   o f  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   i n  

t h a t   t h e   m e a n s  f o r   f o r m i n g   t h e   f i r s t   k e y i n g  

f o r m a t i o n   (5)  i n  t h e   s u r f a c e   o f  t h e   b u i l d i n g  b l o c k  

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

f o r m i n g   m e a n s ,   t h e  c y l i n d r i c a l   e l e m e n t  ( 1 5 )   f o r m i n g  

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

in  t h e   n a t u r e   of  a  f e m a l e   k e y i n g   member  ( 3 ) .  

6.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

c l a i m   5,  c h a r a c t e r i s e d   i n   t h a t   t h e   c y l i n d r i c a l  

e l e m e n t   (15)   i s   a d a p t e d   to   p r o v i d e   t h e   s a i d   f i r s t  

or  f e m a l e   k e y i n g   f o r m a t i o n   ( 3 )  a s   a  s o c k e t   w h i c h  

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

k e y i n g   f o r m a t i o n   ( 2 ) .  

7.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

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   c y l i n d r i c a l  

e l e m e n t   (15)   i s   t a p e r e d   in   t h e   d i r e c t i o n   of  t h e  

m o u l d i n g   b a s e   ( 5 ) .  

8.  M o u l d i n g  e q u i p m e n t   a c c o r d i n g   t o  

c l a i m   5,  c h a r a c t e r i s e d   in   t h a t   i t   i n c l u d e s  a  

p l u r a l i t y   of  c y l i n d r i c a l   e l e m e n t s  ( 1 5 )   in  t h e  

f o r m i n g   means   (10)   and  a  p l u r a l i t y   of  c o n c a v i t i e s  

(6)  in  t h e   m o u l d i n g   b a s e   (5)  to  p r o v i d e   a  p l u r a l i t y  

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

b u i l d i n g   b l o c k .  

9.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

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



a  bank  of  f o r m i n g   means  f o r   a s s o c i a t i o n   w i t h   a 

m o u l d i n g   b a s e   (5)  i n c o r p o r a t i n g   a  s e r i e s   o f  

c o n c a v i t i e s   (6)  s u c h   t h a t   a  p l u r a l i t y   of  b u i l d i n g  

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

e q u i p m e n t .  

10.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

a n y  o n e   of  t he   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   i n  

t h a t   t he   m o u l d i n g   b a s e   (5)  is   a  p a l l e t .  

11.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

c l a i m   10,  c h a r a c t e r i s e d   in  t h a t   t he   p a l l e t   i s  

c o n s t r u c t e d   of  w o o d .  

12.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

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

t h a t   i t   i n c l u d e s   means   ( 9 , 1 2 )   f o r   a l i g n i n g   t he   m o u l d -  
ing   b a s e   (5)  r e l a t i v e   to  t h e   f o r m i n g   means  ( 1 0 ) .  

13.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

c l a i m   12,  c h a r a c t e r i s e d   in  t h a t   t h e   means   f o r  

a l i g n i n g   t h e   m o u l d i n g   b a s e   (5)  r e l a t i v e   to   t h e  

f o r m i n g   means   c o m p r i s e s   a  s o c k e t   (9)  in  t h e  

m o u l d i n g   b a s e   (5)  a d a p t e d   to  r e c e i v e   a  l o c a t i n g  

p i n   (12)   l o c a t e d   on  t h e   f o r m i n g   means  ( 1 0 ) .  

14.  M o u l d i n g   e q u i p m e n t   a c c o r d i n g   t o  

a n y  o n e   of  t he   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   i n  

t h a t   i t   i n c l u d e s   means  to   f e e d   a  m o u l d i n g   b a s e   ( 5 )  

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

means   (10)   and  s t o p   means   ( 35 ,   36)  a d a p t e d   t o  

l o c a t e   t h e   m o u l d i n g   b a s e   (5)  r e l a t i v e   to   t h e  

f o r m i n g   means  ( 1 0 ) ,   t he   s t o p   means  b e i n g   m o v a b l e  

to   p e r m i t   t he   m o u l d i n g   b a s e   (5)  to   be  d i s p l a c e d   p a s t  

the   s t o p   means   by  t h e   a p p l i c a t i o n   of  f o r c e   on  t h e  



m o u l d i n g   b a s e .  

15.  A  b u i l d i n g   b l o c k   when  p r o d u c e d   b y  

m o u l d i n g   e q u i p m e n t   as  c l a i m e d   i n  a n y  o n e   of   t h e  

p r e c e d i n g   c l a i m s .  

16.  A  r e c t i l i n e a r   p a r a l l e l e p i p e d a l  

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

m a l e   k e y i n g   f o r m a t i o n   p r o j e c t i n g   f r o m  a   s u r f a c e  

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

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

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

t h e  f e m a l e   k e y i n g   f o r m a t i o n  ( 3 )   i s   t a p e r e d   t o w a r d s  

and  e x t e n d s   t h r o u g h   the   b l o c k   to   t h e  m a l e   k e y i n g  

f o r m a t i o n   ( 2 ) .  

17.  A  m o u l d i n g  b a s e   s u i t a b l e   f o r   u s e  

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

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

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

means   f o r   c o - o p e r a t i o n   w i t h  t h e  f o r m i n g   means   i n  

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

when  l o c a t e d   i n  t h e   f o r m i n g   means   i n t o   t h e   f o r m  

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

m o u l d i n g   b a s e  ( 5 )   i s  s h a p e d   to   fo rm  a  k e y i n g  

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

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

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

c l a i m   17,  c h a r a c t e r i s e d   by  a t   l e a s t   one  c o n c a v i t y  

(6)  in   i t s   s u r f a c e ,   t h e   c o n c a v i t y  f o r m i n g   t h e  

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

n a t u r e   of   a  m a l e   k e y i n g   f o r m a t i o n   ( 2 ) .  

1 9 .  A   m o u l d i n g   b a s e   a c c o r d i n g   t o  



c l a i m   18,  c h a r a c t e r i s e d   by  a  p l u r a l i t y   of  r o w s  

of  c o n c a v i t i e s   (6)  in  i t s   s u r f a c e .  

20.  A  m o u l d i n g   b a s e   a c c o r d i n g   to  a n y  

one  of  c l a i m s   17  to  19,  c h a r a c t e r i s e d   in  t h a t   t h e  

m o u l d i n g   b a s e   i s   a  p a l l e t .  

21.  The  m o u l d i n g   b a s e   of  c l a i m   2 0 ,  

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

of  w o o d .  

22.  A  m o u l d i n g   b a s e   a c c o r d i n g   to   a n y  

one  of  c l a i m s   17  to   21,  c h a r a c t e r i s e d   in  t h a t   i t  

i n c l u d e s   a  s o c k e t   (9)  in  t he   m o u l d i n g   b a s e   f o r  

r e c e i v i n g   a  l o c a t i n g   p in   (12)  on  t he   f o r m i n g   m e a n s  

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

t h e   f o r m i n g   m e a n s .  
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