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§)  Improvements  in  or  relating  to  the  production  of  concrete  pipes. 

(§7)  The  invention  provides  a  method  of  manufacturing  a  con- 
crete  pipe  ortube  comprising  the  steps  of  forming  a  mould  from 
flexible  material,  introducing  concrete  into  the  mould  so  as  to 
form  a  concrete  pipe  or  tube  therein,  and  introducing  a  fluid 
under  pressure  between  the  flexible  mould  and  the  concrete 
pipe  or  tube  such  as  to  expand  the  flexible  mould  from  the 
pipe  or  tube  and  then  withdrawing  the  pipe  ortube  from  within 
the  mould. 
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  The  invention  provides  a  method  of  manufacturing  a  con- 
crete  pipe  or tube  comprising the  steps  of forming  a  mould  from 
flexible  material,  introducing  concrete  into  the  mould  so  as  to 
form  a  concrete  pipe  or  tube  therein,  and  introducing  a  fluid 
under  pressure  between  the  flexible  mould  and  the  concrete 
pipe  or  tube  such  as  to  expand  the  flexible  mould  from  the 
pipe  or  tube  and  then  withdrawing  the  pipe  ortube  from  within 
the  mould. 



T h i s   i n v e n t i o n   r e l a t e s   to  t he   m a n u f a c t u r e   o f  

c o n c r e t e   p i p e s   and  t u b e s   in  m o u l d s .  

A c c o r d i n g   to  t he   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  

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

c o m p r i s i n g   the   s t e p s   of  f o r m i n g   a  mou ld   f rom  f l e x i b l e  

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

c o m p a c t i n g   i t   so  as  to  form  a  c o n c r e t e   p i p e   or  t u b e  

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

b e t w e e n   t he   f l e x i b l e   mould   and  the   c o n c r e t e   p i p e   o r  

t u b e   s u c h   as  to  e x p a n d   t he   f l e x i b l e   mou ld   f r o m  

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

t u b e   f rom  w i t h i n   t he   m o u l d .  



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

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

c o n c r e t e   p i p e   or  t u b e   i n c l u d i n g   a  mou ld   of  f l e x i b l e  

m a t e r i a l ;   means   f o r   i n t r o d u c i n g   b e t w e e n   the   m o u l d   a n d  

t he   c o n c r e t e   p i p e   or  t u b e   when  f o r m e d   t h e r e w i t h i n   a  

f l u i d   u n d e r   p r e s s u r e   so  as  to  e x p a n d   t h e   m o u l d   a n d  

means   f o r   w i t h d r a w i n g   t he   p i p e   or  t u b e   f rom  t he   m o u l d  

t h e r e a f t e r .  

The  c o n c r e t e   p i p e   or  t u b e   may  be  f o r m e d ,   f o r  

e x a m p l e ,   by  d e p o s i t i n g   one  or  more   l a y e r s   of  c o n c r e t e  

w i t h i n   an  e x t e r n a l   mou ld   or  m a n d r e l   m o u n t e d   so  as  t o  

be  r o t a t a b l e   a b o u t   i t s   l o n g i t u d i n a l   a x i s   so  t h a t   t h e  

c o n c r e t e   p i p e   or  t u b e   is  f o r m e d   by  c e n t r i f u g a l   a c t i o n  

w i t h i n   t he   m o u l d   f rom  w h i c h   i t   is  s u b s e q u e n t l y  

r e m o v e d .  

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

t h e   f o r m a t i o n   of  a  p r o d u c t   t h e r e w i t h i n ,   be  c o a t e d   w i t h  

a  r e l e a s e   a g e n t .   The  f l e x i b l e   m o u l d   may  be  s e a m l e s s  

and  may  be  f o r m e d   f rom  f i b r e   (or  g l a s s )   r e i n f o r c e d  

p l a s t i c s .   I t   may,  in  a c c o r d a n c e   w i t h   u s u a l   m o u l d  

p r a c t i c e ,   be  f a b r i c a t e d   so  as  to  d e f i n e   by  i t s   i n n e r  

p e r i p h e r a l   w a l l ,   in  u s u a l   m a n n e r ,   t he   e x t e r n a l   form  o f  

the   c o n c r e t e   p i p e   or  t u b e   to  be  m a n u f a c t u r e d   w i t h i n  

t h a t   m o u l d .   The  mou ld   may  be  p r o v i d e d   w i t h   spigot   a n d  

s o c k e t   f o r m s   a t   e a c h   end ,   or  may  be  p l a i n   e n d e d .  



The  f l u i d   may  be  a i r   f r o m   a  c o m p r e s s e d   a i r  

s u p p l y .   The  c o m p r e s s e d   a i r   may  be  s u p l i e d   to  t h e  

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

t h e r e o f   or  may,  as  an  a l t e r n a t i v e ,   be  s u p p l i e d   a t   o n e  

or  b o t h   ends   of  t he   m o u l d .  

The  c o n c r e t e   p i p e   or  t u b e   may  be  m a t u r e d   a n d  

h a r d e n e d   w i t h i n   t he   f l e x i b l e   mou ld   b e f o r e   r e m o v a l  

t h e r e o f .  

In  an  a l t e r n a t i v e   a r r a n g e m e n t ,   t he   m o u l d   may  b e  

r e m o v e d   b e f o r e   the   c o n c r e t e   is  c u r e d   and  h a r d e n e d .  

In  t h i s   c a s e   m e a n s   may  be  p r o v i d e d   to  s u p p o r t   t h e  

i n t e r n a l   s u r f a c e   of  t he   c o n c r e t e   to  r e s i s t   t he   f o r c e s  

due  to  the   f l u i d   u n d e r   p r e s s u r e   d u r i n g   m o u l d  

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

c o n c r e t e .  

The  f l u i d   u n d e r   p r e s s u r e   is  t h e n   i n t r o d u c e d  

b e t w e e n   the   o u t e r   c o n c r e t e   s u r f a c e   and  t he   f l e x i b l e  

m o u l d ,   as  d e s c r i b e d   p r e v i o u s l y ,   and  the   f l e x i b l e   m o u l d  

r e m o v e d .   A f t e r   t h i s ,   t he   i n t e r n a l   s u p p o r t   is  r e m o v e d  

and  the   c o n c r e t e   p i p e   or  t u b e   l e f t   to  c u r e   and  h a r d e n  

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

When  m a n u f a c t u r i n g   c o n c r e t e   p i p e   or  t u b e ,   t h e  

i n t e r n a l   s u p p o r t   may  be  a  s i m p l e   f l e x i b l e   s t e e l   s h e l l  

w i t h   means   of  r e d u c i n g   and  e x p a n d i n g   the   c i r c u m f e r e n c e  

to  a l l o w   i t   to  be  i n s e r t e d   and  w i t h d r a w n   f rom  t h e  



i n s i d e   of  t he   p i p e   o r  t u b e .   Once  i n s i d e   t he   p i p e   o r  

t u b e ,   t he   f l e x i b l e   s h e l l   is  i n c r e a s e d   in  d i a m e t e r ,  

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

c o n c r e t e .  

In  o r d e r   t h a t   t he   i n v e n t i o n   may  be  more   r e a d i l y  

u n d e r s t o o d ,   one  e m b o d i m e n t   t h e r e o f   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s   in  w h i c h : -  

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

u s e d   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n ;   a n d  

F i g u r e   2  s h o w s   t h e   m o u l d   and   p i p e   of   F i g u r e   1 

p l a c e d   in  a  p i p e   d e m o u l d i n g   a s s e m b l y .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   i t   w i l l   be  s e e n   t h a t  

t he   mou ld   c o m p r i s e s   a  t u b e   1  f o r m e d   f rom  g l a s s  

r e i n f o r c e d   p l a s t i c s   such   as  a  p o l y e s t e r   r e s i n  

i n c o r p o r a t i n g   g l a s s   and  s i l i c a   s a n d .   The  m o u l d   m a y  

be  f o r m e d   by  s p r a y i n g   the   s and   and  p o l y e s t e r   r e s i n  

upon  a  r o t a t i n g   s e a m l e s s   s t e e l   m a n d r e l   of  s l i g h t l y  

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

m a n d r e l   so  t h a t   i t   is  i n c o r p o r a t e d   w i t h i n   t he   w a l l   o f  

t h e   m o u l d .   As  can  be  s e e n ,   t h e   m o u l d   is   p r o v i d e d  

w i t h   a  s o c k e t   end  2  and  a  s p i g o t   end  3 .  

In  o p e r a t i o n ,   a f t e r   t he   mou ld   h a s ,   in  t he   u s u a l  

m a n n e r   ( f o r   e x a m p l e   by  c e n t r i f u g a l   or  o t h e r   m e a n s )  

f o r m e d   a  c o n c r e t e   p i p e   4  t h e r e w i t h i n ,   and  the   p i p e   h a s  



m a t u r e d   and  h a r d e n e d ,   t he   mou ld   and  i t s   i n c l u d e d   p i p e  

a r e   t a k e n   to  a  d e m o u l d i n g   a s s e m b l y   as  shown  in  F i g u r e  

2  c o m p r i s i n g   a  r e s t r a i n i n g   p o s t   5  m o u n t e d   on  a  b a s e   6 

w h i c h   is  s e c u r e d   to  a  f l o o r   7,  the   p o s t   p a s s i n g  

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

end  a  p i p e   r e s t r a i n i n g   r i n g   8.  A  l i f t i n g   beam  9  i s  

c o n n e c t e d   by  m e a n s   of   an  eye   10  to  a  l i f t i n g   d e v i c e  

( n o t   shown)   w h i c h   c a r r i e s ,   by  means   of  t i e   b a r s   11,  a  

b u c k i n g   r i n g   12  w h i c h   is   l o c a t e d   u n d e r   t h e   s o c k e t   e n d  

of  t he   mou ld   bu t   does   no t   e x t e n d   r a d i a l l y   i n w a r d s   o f  

t h e   mould   and  does   no t   u n d e r l i e   the   c o n c r e t e   p i p e .  

C o m p r e s s e d   a i r   is  now  a p p l i e d   to  t he   i n t e r f a c e   o f  

t h e   mou ld   and  t he   c o n c r e t e   p i p e .   Two  a l t e r n a t i v e  

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

F i g u r e   1 .  

In  t he   f i r s t   a r r a n g e m e n t   a  p l u r a l i t y   o f  

c o m p r e s s e d   a i r   c o n n e c t i o n s   13  a r e   made  t h r o u g h   t h e .  

w a l l   of  t he   m o u l d .   The  c o n n e c t o r s   can  be  c o u p l e d  

t h r o u g h   a  r i n g   ma in   ( n o t   shown)   so  t h a t   one  s n a p  

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

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

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

In  the   s e c o n d   a r r a n g e m e n t   an  a n n u l a r   p r e s s u r e  

c h a m b e r   14  i s   m o u n t e d   on  to  t h e   end   of  t h e   m o u l d   a n d  

s e a l e d   w i t h   a  g a s k e t   15,  16  at   each   e x t r e m i t y .   T h e  



mould   e x p a n d s   when  p r e s s u r i s e d   a i r   f rom  p i p e s   17 

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

b o n d .  

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

m o u l d   is  e x p a n d e d   s o m e w h a t   r a d i a l l y   away  f rom  t h e  

p i p e ,   and  upon  a x i a l   l o a d   b e i n g   a p p l i e d   by  the   l i f t i n g  

d e v i c e   of  t h e   m o u l d ,   t h i s   is   t h e n   r e m o v e d   f r o m   t h e  

p i p e   w h i c h   can  t h e n   be  t a k e n   away  f rom  the   d e m o u l d i n g  

a s s e m b l y .  

In  one  e x a m p l e   of  t he   i n v e n t i o n ,   a  f l e x i b l e   m o u l d  

was  f o r m e d   f rom  i s o p h t h a l i c   p o l y e s t e r   r e s i n   b o n d e d  

w i t h   g l a s s   and  s i l i c a   s a n d .   The  mou ld   w a l l   t h i c k n e s s  

was  6mm  and  t he   mou ld   m a t e r i a l   had  a  s t i f f n e s s   o f  

1100  N.mm2.  Air   p r e s s u r e   p r i o r   to  d e m o u l d i n g   was  6 

b a r .   Th i s   was  a p p l i e d   t h r o u g h   a  p l u r a l i t y   o f  

c o n n e c t o r s   a l o n g   t he   l e n g t h   of  t he   p i p e   ( e i t h e r   3 

c o n n e c t o r s   or  9  c o n n e c t o r s   b e i n g   u sed   in  p r a c t i c e ) .  

The  c o n c r e t e   p i p e   (of   525mm  d i a m e t e r   b o r e )   f o r m e d  

w i t h i n   the   m o u l d   was  s u c c e s s f u l l y   r e m o v e d   f rom  t h e  

m o u l d .  

By  m e a n s   of   t h e   i n v e n t i o n   we  h a v e   p r o v i d e d   a  

s t r o n g   and  e f f e c t i v e   mou ld   f o r   c o n c r e t e   p i p e s   c a p a b l e  

of  s i m p l e ,   r a p i d   r e m o v a l   f rom  the   c o n c r e t e   p i p e   f o r m e d  

t h e r e w i t h i n .  

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   m a n u f a c t u r e   o f  

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

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



f l e x i b l e   to  e n a b l e   a d e q u a t e   e x p a n s i o n   when  s u b j e c t   t o  

the   f l u i d   p r e s s u r e   to  e n a b l e   w i t h d r a w a l   of  t he   p i p e  

and  t u b e   t h e r e f r o m ,   mus t   be  s u f f i c i e n t l y   s t r o n g   a n d  

r i g i d   to  u n d e r g o   the   p r o c e s s e s   used   in  t he   m a n u f a c t u r e  

of  p i p e   and  t u b e   t h e r e i n   s u c h   as  m o v e m e n t   of  t h e  

m o u l d ,   v i b r a t i o n   of  i t   and  r o t a t i o n   t h e r e o f   as  a  

c o n c r e t e   p i p e   or  t u b e   is  d e p o s i t e d   and  f o r m e d   a r o u n d  

the   i n n e r   w a l l   t h e r e o f   by  c e n t r i f u g a l   or  o t h e r   a c t i o n .  

F i b r e   r e i n f o r c e d   p l a s t i c s   is  a  t y p i c a l l y   s u i t a b l e  

m a t e r i a l   h a v i n g   the   r e q u i r e d   f l e x i b i l i t y   w i t h   s t r e n g t h  

c h a r a c t e r i s t i c s   r e q u i r e d   by  the   i n v e n t i o n .  



1  A  m e t h o d   of  m a n u f a c t u r i n g   a  c o n c r e t e   p i p e   or  t u b e  

c o m p r i s i n g   the   s t e p s   of  f o r m i n g   a  mou ld   f rom  f l e x i b l e  

m a t e r i a l ;   d e p o s i t i n g   c o n c r e t e   w i t h i n   t he   mou ld   a n d  

c o m p a c t i n g   i t   so  as  to  form  a  c o n c r e t e   p i p e   or  t u b e  

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

b e t w e e n   the   f l e x i b l e   mou ld   and  the   c o n c r e t e   p i p e   o r  

t u b e   such   as  to  e x p a n d   the   f l e x i b l e  

m o u l d   f rom  the   p i p e   or  t u b e   and  t h e n   w i t h d r a w i n g   t h e  

p i p e   or  t u b e   f rom  w i t h i n   t he   m o u l d .  

2  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  w h e r e i n   t h e  

c o n c r e t e   p i p e   or  t u b e   is   f o r m e d   by  d e p o s i t i n g   one  o r  

more   l a y e r s   of  c o n c r e t e   w i t h i n   the   mould   m o u n t e d   so  a s  

to  be  r o t a t a b l e   a b o u t   i t s   l o n g i t u d i n a l   a x i s   so  t h a t  

the   c o n c r e t e   p i p e   or  t u b e   is  f o r m e d   by  c e n t r i f u g a l  

a c t i o n   w i t h i n   t he   m o u l d .  

3  A  m e t h o d   as  c l a i m e d   in  C l a i m   1  or  2  w h e r e i n   t h e  

i n t e r n a l   s u r f a c e   of  t he   m o u l d ,   p r i o r   to  t he   f o r m a t i o n  

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

a g e n t .  

4  A  m e t h o d   a s  c l a i m e d   in  C l a i m   1,  2  or  3 

w h e r e i n   the   f l u i d   may  be  a i r   f rom  a  c o m p r e s s e d  



a i r   s u p p l y .  

5  A  m e t h o d   as  c l a i m e d   in  c l a i m   4  w h e r e i n   t h e  

c o m p r e s s e d   a i r   is  s u p p l i e d   to  t he   mould   v i a   at   l e a s t  

one  e n t r y   p o r t   a l o n g   the   l e n g t h   t h e r e o f .  

A  m e t h o d   as  c l a i m e d   in  c l a i m   4  w h e r e i n   t h e  

c o m p r e s s e d   a i r   is   s u p p l i e d   to   t h e   m o u l d   a t   a t   l e a s t  

one  end  t h e r e o f .  

7  A  m e t h o d   as  c l a i m e d   in  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   w h e r e i n   t he   c o n c r e t e   p i p e   or  t u b e   is  m a t u r e d  

and  h a r d e n e d   w i t h i n   t he   f l e x i b l e   mou ld   b e f o r e   r e m o v a l  

t h e r e o f .  

8  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   1  to  6 

w h e r e i n   the   mou ld   is  r e m o v e d   b e f o r e   the   c o n c r e t e   i s  

c u r e d   and  h a r d e n e d .  

9  A p p a r a t u s   f o r   m a n u f a c t u r i n g   c o n c r e t e   p i p e   o r  

t u b e   i n c l u d i n g   a  mou ld   of  f l e x i b l e   m a t e r i a l ;   m e a n s  

f o r   i n t r o d u c i n g   b e t w e e n   t he   mou ld   and  the   c o n c r e t e  

p i p e   or  t ube   when  f o r m e d   t h e r e w i t h i n   a  f l u i d   u n d e r  

p r e s s u r e   so  as  to  e x p a n d   t h e   m o u l d ;   and   m e a n s   f o r  

w i t h d r a w i n g   the   p i p e   or  t u b e   f rom  the   m o u l d  

t h e r e a f t e r .  

10  A p p a r a t u s   as  c l a i m e d   in  c l a i m   9  w h e r e i n   t h e  

f l e x i b l e   mou ld   is  f o r m e d   f rom  f i b r e   r e i n f o r c e d  

p l a s t i c s .  

11  A p p a r a t u s   as  c l a i m e d   in  c l a i m   10  w h e r e i n   t h e  

f l e x i b l e   mould   is  f o r m e d   f rom  g l a s s   f i b r e   r e i n f o r c e d  

p l a s t i c s .  



12  A p p a r a t u s   as  c l a i m e d   in  c l am  9 ,10  or  11  w h e r e i n  

t he   mould  is  s e a m l e s s .  

13  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   9  t o  

12  w h e r e i n   the   f l u i d   is  c o m p r e s s e d   a i r   and  the   m o u l d  

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

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

14  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   9  t o  

12  w h e r e i n   the   f l u i d   is  c o m p r e s s e d   a i r   and  the   m o u l d  

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

l e a s t   one  end  t h e r e o f   c o n n e c t a b l e   to  a  c o m p r e s s e d   a i r  

s u p p l y .  
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