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©  Method,  apparatus  and  mould  for  manufacturing  concrete  tubes. 

In  a  method  of  manufacturing  concrete tubes  (1)  adapted 
to  join  one  another  by  means  of  a  sleeve-wedge  joint,  each 
time  a  tubular  casting  (8)  is  manufactured  in  a  mould  (2). 
Concrete  mortar  (7)  having  a  high  degree  of  moisture  is 
densified  in  a  mould  cavity  (6)  by  subjecting  the  mould  (2)  to 
vibrations.  In  order  to  densify  the  casting  (8)  at  its  top  side 
unto  a  densifying  degree,  better  corresponding  to  the 
densifying  degree  effected  below  in  the  casting,  an  upper 
mould  part  (9)  is  urged  in  axial  direction  of  the  mould  cavity 
(6)  unto  its  position  bounding  the  mould  cavity  (6),  whilst  the 
mould  (2)  is  subjected  to  vibrations. 



M e t h o d ,   d e v i c e   and  mould   f o r   t h e   m a n u f a c t u r e   o f  

c o n c r e t e   t u b e s .  

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

c o n c r e t e   t u b e s   of  a n g u l a r   c r o s s - s e c t i o n   a d a p t e d   to  j o i n   o n e  

a n o t h e r   by  means   of  a  s l e e v e - w e d g e   j o i n t ,   t h e   t u b e   b e i n g   m a -  

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

A)  a s s e m b l i n g   a  mould   c o m p r i s i n g   a  c o r e ,   a  j a c k e t   and  a  b o t -  

t om,   s a i d   c o r e ,   j a c k e t   and  b o t t o m   b o u n d i n g   a  mou ld   c a v i t y ;  

B)  f i l l i n g   t h e   mould   c a v i t y   w i t h   c o n c r e t e   m o r t a r   a n d  

C)  d e n s i f y i n g   t h e   c o n c r e t e   m o r t a r   to  a  c a s t i n g ,   t he   m o u l d  

b e i n g   s u b j e c t e d   to   v i b r a t i o n s .  

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

to   be  l e s s   s t r o n g   on  t h e i r   t op   s i d e   t h a n   on  t h e i r   b o t t o m   s i -  

d e .   T h e r e f o r e ,   t h e   c o n c r e t e   q u a l i t y   and  h e n c e   t h e   p e r c e n t a g e  

of  b i n d e r   to   be  e m p l o y e d   have   to  be  c h o s e n   so  t h a t   t he   t o p  

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

e n d s   a r e   s t r o n g e r   t h a n   is  r e q u i r e d .  

The  i n v e n t i o n   has   f o r   i t s   o b j e c t   to   r e d u c e   the   d i f -  

f e r e n c e   in  t u b e   s t r e n g t h   b e t w e e n   t o p   and  b o t t o m .   For   t h i s  

p u r p o s e   in  s t e p   C)  an  u p p e r   mould  p a r t   i s   p r e s s e d   in  t he   a x i -  

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



t h e   m o u l d   c a v i t y ,   w h i l s t   t h e   mould   i s   s u b j e c t e d   to  v i b r a -  

t i o n s .  

In  t h i s   way  t h e   d e n s i t y   o b t a i n e d   a b o v e   and  b e l o w   i n  

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

p r e s s u r e   p r e v a i l i n g   b e l o w   in  t he   mould   c a v i t y   is  c o m p e n s a t e d  

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

f o r c e   h a v i n g   g r e a t e r   e f f e c t   above   in  t h e   mould   c a v i t y   a n d  

g r a d u a l l y   l e s s   f u r t h e r   down  in  t h e   mou ld   c a v i t y .  

P r e f e r a b l y   t h e   u p p e r   mould   p a r t ,   wh ich   is  p r e s s e d  

home  d u r i n g   s t e p   C)  is   n a r r o w e r   t h a n   t h e   w a l l   t h i c k n e s s   o f  

t h e   t u b e .  

P a r t i c u l a r l y ,   when  t he   mou ld   i s   f i l l e d   w i t h   c o n -  

c r e t e   m o r t a r   up  to   an  u p p e r   r im  and  s u b s e q u e n t l y   an  u p p e r  

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

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

g r e e   o f   f i l l i n g   can  be  b e t t e r   a d j u s t e d   to   be  d e s i r e d   v a l u e ,  

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

be  more   r e a d i l y   o b t a i n e d .  

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

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

n e l s   in  t h e   t u b e   w a l l ,   e ach   t u b e   b e i n g   o b t a i n e d   in  the   f o l -  

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

A)  a s s e m b l i n g   a  mould   c o m p r i s i n g   a  c o r e ,   a  j a c k e t ,   at  l e a s t  

one  u p p e r   mould  p a r t ,   a  b o t t o m   and  r e c e s s i n g   e l e m e n t s   e x t e n -  

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

j a c k e t   and  b o t t o m   b o u n d i n g   a  mould   c a v i t y   a c c o m o d a t i n g   t h e  

r e c e s s i n g   e l e m e n t s ;  

B)  f i l l i n g   t h e   mou ld   c a v i t y   w i t h   t h e   c o n c r e t e   m o r t a r   a n d  

C)  d e n s i f y i n g   t h e   c o n c r e t e   m o r t a r .  

In  t he   known  m e t h o d   t he   r e c e s s i n g   e l e m e n t s   a re   f o r -  

med  by  l o s t   c a s i n g   e l e m e n t s ,   fo r   e x a m p l e ,   of  s y n t h e t i c   r e s i n .  

T h e s e   e l e m e n t s   a r e   e x p e n s i v e   and  can  be  p o s i t i o n e d   o n l y   w i t h  

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

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

t h e   c o n c r e t e   m o r t a r   t h e   r e c e s s i n g   e l e m e n t s   a re   e a c h   r e s i -  

l i e n t l y   s u p p o r t e d   b e t w e e n   t he   b o t t o m   and  t h e   u p p e r   m o u l d  

p a r t .  

The  i n v e n t i o n   f u r t h e r m o r e   p r o v i d e s   an  i m p r o v e d   m e -  



t h o d   o f   r e m o v i n g   a  c a s t i n g   o u t   of  t h e   mould   w i t h  r e d u c e d  r i s k  

of   d a m 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   t h e   j a c k e t   is  r e m o v e d  

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

c a s t i n g ,   wh ich   is   u r g e d   d o w n w a r d s   d u r i n g   t h e   f i r s t   p a r t   o f  

s a i d   r e l a t i v e   m o v e m e n t   by  means   of   a  p r e s s i n g   r im  m a t c h i n g  

t h e   t o p   edge   of  t h e   c a s t i n g .  

When  d u r i n g   t h e   c u r i n g   p e r i o d   t h e   c a s t i n g   is   s u p -  

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

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

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

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

of   t h e   c a s t i n g .   P r e f e r a b l y   t h i s   s u p p o r t i n g   r im  is  a r r a n g e d   o n  

t h e   mou ld   f o r   t r a n s p o r t   to   t h e   c u r i n g   s p a c e .  
The  i n v e n t i o n   f u r t h e r m o r e   p r o v i d e s   a  d e v i c e   a n d  

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

d y i n g   t h e   i n v e n t i o n .  

The  a f o r e s a i d   and  f u r t h e r   f e a t u r e s   of  t h e   i n v e n t i o n  

w i l l   be  d e s c r i b e d   more   f u l l y   h e r e i n a f t e r   w i t h   r e f e r e n c e   to   a  

d r a w i n g .   The  d r a w i n g   s c h e m a t i c a l l y   shows   i n :  

F i g u r e s   1  t o   6  v e r t i c a l   s e c t i o n a l   v i e w s   e a c h   of  a  

f r a c t i o n   of   a  mould   e m b o d y i n g   t h e   i n v e n t i o n   f o r   t h e   m a n u f a c -  

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

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

i n v e n t i o n   i s   e m p l o y e d ,  

F i g u r e   7  a  p l a n   v i e w   of  a  t u b e   to   be  m a n u f a c t u r 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 u r e   8  a  v e r t i c a l   s e c t i o n a l   v i e w   of  t h e   mould   o f  

F i g u r e s   1  to   6  t a k e n   on  t h e   l i n e   A-A  in  F i g u r e   6  of   t h e   t u b e ,  

F i g u r e s   9  and  10  a  d i f f e r e n t   d e v i c e   and  a  d i f f e r e n t  

mou ld   e m b o d y i n g   t h e   i n v e n t i o n   in  two  c o n s e c u t i v e   s t a g e s   o f  

t h e   m e t h o d   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   a n d  

F i g u r e   11  on  an  e n l a r g e d   s c a l e   d e t a i l   XI  of   a  c a s -  

t i n g   of  F i g u r e   10  in  a  f u r t h e r   s t a g e   of  t h e   m e t h o d   e m b o d y i n g  

t h e   i n v e n t i o n .  

R e f e r r i n g   t o   F i g u r e   1,  a  v i b r a t i n g   t a b l e   11  p r o v i -  

ded  w i t h   v i b r a t o r s   14  b e a r s   t h r o u g h   s p r i n g s   12  on  a  f l o o r   1 3 .  

On  t h e   v i b r a t o r y   t a b l e   11  f i r s t   a  mould  2  is   a s s e m b l e d ,   a  

c o r e   3  of  wh ich   is   f a s t e n e d   by  means   of  a  f l a n g e   15  and  b o l t s  



16  to   t h e   v i b r a t o r y   t a b l e   11.  A r o u n d   s a i d   c o r e   is  pu t   a  b o t -  

tom  5,  w h i c h   j o i n s   t h e   c o r e   3  by  means   of  a  s e a l i n g   r i n g   17 

and  w h i c h   h a s   a t   t he   t o p   t h e   c o n f i g u r a t i o n   of  a  t u b e   s l e e v e .  

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

t h e   j a c k e t   4  a r e   a r r a n g e d   on  t h e   b o t t o m   5.  At  the   t op   end  t h e  

j a c k e t   4  has   a  t o p   r i n g   r i g i d l y   s e c u r e d   t h e r e t o   by  means  o f  

b o l t s   19  and  f o r m i n g   an  o u t e r   mould   p a r t   18  and  h a v i n g   a 

d o w n w a r d l y   c o n v e r g i n g   s h a p e .   The  j a c k e t   4  is   s e c u r e d   by  m e a n s  

of   h i g h   b o l t s   20  and  n u t s   21  to   t h e   v i b r a t o r y   t a b l e   1 1 ,  

w h i l s t   a  f l a n g e   22  of  t he   b o t t o m   5  is  c l a m p e d   b e t w e e n .   In  t h e  

m e t h o d   e m b o d y i n g   the   i n v e n t i o n   t h e   mould   2  is   a s s e m b l e d   i n  

t h i s   way  in  t he   f i r s t   s t e p   A),  t h e   c o r e   3,  the   b o t t o m   5,  t h e  

j a c k e t   4  and  t h e   t o p   r i n g   18  t h u s   b o u n d i n g   a  mould  c a v i t y   6 

c o r r e s p o n d i n g   to   t he   c o n f i g u r a t i o n   of  an  a n g u l a r   t u b e   1  s h o w n  

in  F i g u r e   7 .  

In  t h e   n e x t   s t e p   B)  t h i s   mould   2  is  f i l l e d   w i t h  

c o n c r e t e   m o r t a r   7  up  to   t h e   top   edge   3,  s a i d   m o r t a r   h a v i n g   a  

h i g h   d e g r e e   of  m o i s t u r e .  

In  t he   f o l l o w i n g   s t e p   C)  t he   c o n c r e t e   m o r t a r   7  i s  

d e n s i f i e d   to  form  a  c a s t i n g   8,  w h i l s t   t he   mould   2  is  s u b j e c -  

t e d   to   v i b r a t i o n s   by  means   of  t h e   v i b r a t o r s   14  and  an  u p p e r  
mou ld   p a r t   9  is  u r g e d   by  means   of  p r e s s i n g   means  25  in  a n  

a x i a l   d i r e c t i o n   of  t he   mould   c a v i t y   6  in  t h e   d i r e c t i o n   of  t h e  

a r r o w   10  i n t o   i t s   p o s i t i o n   b o u n d i n g   the   mould   c a v i t y   6  as  i s  

i l l u s t r a t e d   in  F i g u r e   2.  The  t o p   r i n g   18  and  the   u p p e r   m o u l d  

p a r t   9  h a v i n g   a  w i d t h  g   s m a l l e r   t h a n   t h e   w a l l   t h i c k n e s s  f   o f  

t h e   t u b e   1  d e f i n e   in  common  t h e   c o n f i g u r a t i o n   of  t he   wedge  o f  

t h e   t u b e   1  so  t h a t   i d e n t i c a l   t u b e s   1  h a v i n g   the   c o n v e n t i o n a l  

s l e e v e - w e d g e   j o i n t   can  j o i n   one  a n o t h e r   w i t h   the   i n t e r p o s i -  

t i o n   of   an  e l a s t i c   s e a l i n g   r i n g   to  form  a  c o n t i n u o u s   p i p e -  

l i n e .  

The  i n n e r   u p p e r   mould  p a r t   9  has   a  d o w n w a r d l y   c o n -  

v e r g i n g   i n n e r   s i d e   42  to  form  a  b e v e l l e d   t o p   r im  43  of  t h e  

c a s t i n g   8 4 .  

The  d e v i c e   24  f o r   m a n u f a c t u r i n g   t u b e s   1  by  t he   m e -  

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

mould   2,  w i t h   p r e s s i n g   means   25  c o n s i s t i n g ,   as  shown  in  F i g u -  

re   2,  of   a  p r e s s i n g   f r ame   26  to  wh ich   t r a c t i o n   means   f o r m e d  



by  p i v o t a b l e   h o o k s   27  a r e   s u s p e n d e d ,   s a i d   means   g r i p p i n g  

a r o u n d   t h e   e d g e s   28  of  t h e   j a c k e t   4  and  h a v i n g   f a s t e n e d   t o  

them  h y d r a u l i c   r ams   29,  t h e   f e e t   30  of  wh ich   upon  e n e r g i z a -  

t i o n   of  t h e   rams   29  p r e s s   d o w n w a r d s   t he   u p p e r   mould   p a r t   9 

a r r a n g e d   a r o u n d   t h e   c o r e   3  u n t i l   t h e y   come  i n t o   c o n t a c t   w i t h  

t h e   t o p   r i n g   18.  T h u s ,   in  p a r t i c u l a r ,   t h e   t o p   zone  of  t h e  

c o n c r e t e   m o r t a r   7  is   d e n s i f i e d   so  t h a t   t h e   d e n s i f i c a t i o n  

t h e r e o f   c o r r e s p o n d s   more  w i t h   t h e   s a t i s f a c t o r y   d e n s i f i c a t i o n  

b e l o w   in  t h e   m o u l d   2  e n h a n c e d   by  t h e   h i g h e r   h y d r o s t a t i c   p r e s -  

s u r e .   The  m o u l d   2  may  be  v i b r a t e d   a l r e a d y   d u r i n g   s t e p   B ) .  

F i g u r e   8  shows   t h a t   t h e   mould   2  may  c o m p r i s e   a  p l u -  

r a l i t y   o f   r e c e s s i n g   e l e m e n t s   31  f o r   t h e   f o r m a t i o n   of  t e n s i o -  

n i n g   c h a n n e l s   32  ( F i g u r e   7 ) .   These   r e c e s s i n g   e l e m e n t s   31  e x -  

t e n d   b e t w e e n   an  o u t e r   u p p e r   mould   p a r t   f o r m e d   by  t h e   t o p   r i n g  

18  and  t h e   b o t t o m   5.  Each  o f   them  b e a r s   by  means   of   an  a n n u -  

l a r   l o w e r   r i m   33  on  a  c o n i c a l   s u p p o r t i n g   e l e m e n t   34  of   t h e  

b o t t o m   5.  Each  r e c e s s i n g   e l e m e n t   31  is   s u p p o r t e d   by  s p r i n g  

means   35  on  t h e   t o p   r i n g   18  s i n c e   at   t h e   t o p   end  e a c h   of  t h e m  

has   a  s h o u l d e r   36  and  a  s c r e w t h r e a d e d   end  37  s u r r o u n d e d   b y  

p r e s s u r i z e d   h e l i c a l   s p r i n g   38  b e a r i n g   on  a  s t o p   p l a t e   39  f a s -  

t e n e d   to   t h e   t o p   r i n g   18.  By  means   of  a  n u t   40  t h e   r e c e s s i n g  

e l e m e n t   31  f o r m e d   by  a  d o w n w a r d l y   c o n v e r g i n g   p i n   i s   l o o s e l y  

s u s p e n d e d   to   t h e   t o p   r i n g   18.   Above  t he   s h o u l d e r   36  t h i s   p i n  

is   c l o s e d   by  means   of   s e a l i n g   r i n g s   41  and  s l i d a b l y   a r r a n g e d  

in  a  l u b r i c a n t   c o n t a i n i n g   c h a m b e r   62.  In  a  s i m p l e   m a n n e r   t h e  

t e n s i o n i n g   c h a n n e l s   32  can   t h u s   be  r e c e s s e d   w i t h o u t   a d d i t i o -  

na l   m a n i p u l a t i o n s .  

F i g u r e   3  to   5  i l l u s t r a t e   t he   s u c c e s s i v e   m a n i p u l a -  

t i o n s   f o r   r e m o v i n g   t h e   c o r e   3  and  t he   j a c k e t   4  f rom  t h e   c a s -  

t i n g   8  ( F i g u r e   6)  d u r i n g   s t e p   D).   F i g u r e   3  shows  t h e   r e m o v a l  

of  t h e   c o r e   3.  By  l i f t i n g   m e a n s   45  c o m p r i s i n g   a  l i f t i n g   f r a m e  

46  w i t h   p i v o t a b l e   h o o k s   47  and  h y d r a u l i c   r ams   48  the   c a s t i n g  

8  is   l i f t e d   f rom  t he   c o r e   3  w h i l s t   the   p i v o t a b l e   h o o k s   4 7 ,  

t h e   b o l t s   20  b e i n g   l o o s e n e d ,   g r i p   b e l o w   t h e   b o t t o m   5  and  t h e  

p r e s s i n g   r o d s   49  of  t h e   r a m s   48  e x e r t   h e a v y   p r e s s u r e   on  t h e  

u p p e r   mou ld   p a r t   9.  The  c a s t i n g   8  f r e e   of   t h e   c o r e   3  i s   p u t  

down,   as  shown  in  F i g u r e   4,  w i t h   i t s   b o t t o m   5  on  a  f l o o r   5 0  

of  a  s t e a m   c h a m b e r .   Then  t h e   p i v o t a b l e   h o o k s   47  a r e   h o o k e d  .  



b e l o w   a  c o l l a r   51  of  t h e   j a c k e t   4  and  the   j a c k e t   4  t o g e t h e r  

w i t h   t h e   o u t e r   u p p e r   mould   p a r t   18  is  r e m o v e d   f rom  the   c a s -  

t i n g   8  by  d r a w i n g   i t   u p w a r d s   w i t h   r e s p e c t   to   t he   c a s t i n g   8 

w i t h   t h e   a i d   of  t h e   h o o k s   47,  w h i l s t   d u r i n g   the   f i r s t   p a r t   o f  

t h i s   r e l a t i v e   m o v e m e n t   t he   c a s t i n g   8  is  s u b j e c t e d   to  d o w n w a r d  

p r e s s u r e   v i a   a  p r e s s i n g   r i n g   m a t c h i n g   the   t o p   e d g e   52  of  t h e  

c a s t i n g   8  and  f o r m e d   in  t h i s   c a s e   p r e f e r a b l y   by  t h e   u p p e r  

mould   p a r t   9.  When  t he   f i r s t   p a r t   of  t h i s   r e l a t i v e   m o v e m e n t  

i s   p e r f o r m e d   and  t h e   j a c k e t   4  s m o o t h l y   s l i d e s   a l o n g   the   c a s -  

t i n g   8,  p r e s s u r e   need   no  l o n g e r   be  e x e r t e d   so  t h a t   t he   p r e s -  

s i n g   r o d s   49  d i s e n g a g e   t he   u p p e r   mould  p a r t   9.  The  c a s t i n g   8 

is   l e f t   on  t h e   f l o o r   50  of  t he   s t e a m   c h a m b e r   as  is  shown  i n  

F i g u r e   6.  The  u p p e r   r im  43  r e m a i n s   s a t i s f a c t o r i l y   s u p p o r t e d  

in  a  r a d i a l   d i r e c t i o n   by  means   of  t he   u p p e r   mould  p a r t   9 ,  

w h i c h   c o v e r s ,   l i k e   a  s u p p o r t i n g   r i m ,   t he   c a s t i n g   8  and  s u p -  

p o r t s   t h e   u p p e r   r i m   43  of  t he   c a s t i n g   8  by  means   of  an  i n n e r  

s i d e   42  and  an  o u t e r   s i d e   5 4 .  

In  o r d e r   to   r e s t r i c t   t he   number   of  s o l i d ,   e x p e n s i v e  

mou ld   p a r t s   9  in  t he   c a s e   of  s e r i e s   p r o d u c t i o n   of  t u b e s   1 

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

F i g u r e   6  by  l e s s   e x p e n s i v e   r i n g s   55,  an  e x a m p l e   of  which   i s  

shown  in  F i g u r e   11.  The  c a s t i n g   8  t h u s   s u p p o r t e d   is   l i t t l e  

s u s c e p t i b l e   of  d e f o r m i n g   d u r i n g   the   s u b s e q u e n t   s t e p   E)  o f  

s t e a m   c u r i n g   t h e   c a s t i n g   8,  in  wh ich   a d d i t i o n a l   m o i s t u r e   f r o m  

t h e   s t e a m   c h a m b e r   i s   i m p a r t e d   to  t he   f a i r l y   d ry   c o n c r e t e   m o r -  

t a r   7 .  

F i g u r e s   9  and  10  show  how  w i t h   t h e   a i d   of   a  d i f f e -  

r e n t   l i f t i n g   d e v i c e   56  an  i n t e g r a l   u p p e r   mould   p a r t   57  i s  

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

h o o k s   58  g r i p   b e l o w   t h e   b o t t o m   5  and  w h i l s t   t u r n i n g ,   e a c h  

h o o k   58  e n g a g e s   an  a n g l e   l e v e r   59,  which   is   e n e r g i z e d   by  a  

h y d r a u l i c   ram  60.   The  a n g l e   l e v e r   59  and  t he   p i v o t a b l e   h o o k s  

58  a re   p r o p o r t i o n e d   and  t he   a n g l e   l e v e r   59  is  j o u r n a l l e d   on  a 

p r e s s u r e   f r a m e   61  so  t h a t   upon  e n e r g i z a t i o n   of  t he   ram  60  t h e  

u p p e r   mou ld   p a r t   57  r i g i d l y   c o n n e c t e d   w i t h   t he   p r e s s u r e   f r a m e  

61  is   p r e s s e d   i n t o   i t s   p o s i t i o n   b o u n d i n g   t h e   mould   c a v i t y .  

Then  by  means   of   l i f t i n g   members   ( n o t   shown)   the   p r e s s u r e  
f r a m e   61  t o g e t h e r   w i t h   t he   mould  p a r t s   4,  5  and  57  can  be  



l i t t e d   t r o m   t h e   c o r e   3 .  

R e f e r r i n g   to   F i g u r e   11  t h e   r i n g   55  has   a  c o n f i g u r a -  
t i o n   m a t c h i n g   t h e   c a s t i n g   8  of  F i g u r e s   9  and  10  i . e .   t h e   u p -  
p e r   mou ld   p a r t   5 7 .  



1.  A  me thod   of  m a n u f a c t u r i n g   c o n c r e t e   t u b e s   (1)  o f  

a n g u l a r   c r o s s - s e c t i o n   a d a p t i n g   to  j o i n   one  a n o t h e r   by  a 

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

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

A)  a s s e m b l i n g   a  mould  (2)  c o m p r i s i n g   a  c o r e   ( 3 ) ,   a  j a c k e t  

( 4 ) a n d   a  b o t t o m   ( 5 ) ,   s a i d   c o r e   ( 3 ) ,   j a c k e t   (4)  and  b o t t o m   ( 5 )  

b o u n d i n g   a  mould   c a v i t y ,  

B)  f i l l i n g   t h e   mould  c a v i t y   (6)  w i t h   c o n c r e t e   m o r t a r   (7)  a n d  

C)  d e n s i f y i n g   t he   c o n c r e t e   m o r t a r   (7)  to  a  c a s t i n g   ( 8 )  

w h i l s t   t h e   mould   (2)  is   s u b j e c t e d   to  v i b r a t i o n s  ;  

c h a r a c t e r i z e d   in  t h a t   d u r i n g   s t e p   C)  an  u p p e r   mould   p a r t   ( 9 )  

is  u r g e d   in  t h e   a x i a l   d i r e c t i o n   of  the   mould  c a v i t y   (6)  i n t o  

i t s   p o s i t i o n   b o u n d i n g   the   m o u l d   c a v i t y   ( 6 ) ,   w h i l s t   the   m o u l d  

(2)  is   s u b j e c t e d   to  v i b r a t i o n s .  

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

t h a t   t he   u p p e r   mould  p a r t   (9)  u r g e d   i n t o   i t s   p o s i t i o n   d u r i n g  

s t e p   C)  is   n a r r o w e r   t h a n   t h e   t h i c k n e s s   ( f )   of  t h e   w a l l   of  t h e  

t u b e   ( 1 ) .  

3.  A  me thod   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 z e d   i n  

t h a t   t he   mould   (2)  is  f i l l e d   w i t h   c o n c r e t e   m o r t a r   (7)  up  t o  



t h e   t o p   e d g e   (23)   and  s u b s e q u e n t l y   an  u p p e r   mou ld   p a r t   ( 9 )  

b e i n g   n a r r o w e r   t h a n   t h e   w a l l   t h i c k n e s s   ( f )   of  t h e   t u b e   (1)  i s  

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

4.  A  m e t h o d   of   m a n u f a c t u r i n g   c o n c r e t e   t u b e s   ( 1 ) ,  

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

( 3 2 ) ,   e a c h   t u b e   b e i n g   m a n u f a c t u r e d   in  t h e   f o l l o w i n g   s t e p s :  

A)  a s s e m b l i n g   a  mould   (2)  c o m p r i s i n g   a  c o r e   ( 3 ) ,   a  j a c k e t  

( 4 ) ,   at   l e a s t   one  u p p e r   mou ld   p a r t   ( 1 8 ) ,   a  b o t t o m   (5)  a n d  

r e c e s s i n g   e l e m e n t s   (31)   e x t e n d i n g   b e t w e e n   t h e   u p p e r   m o u l d  

p a r t   (18)  and  t h e   b o t t o m   ( 5 ) ,   s a i d   c o r e   ( 3 ) ,   j a c k e t   (4)  a n d  

b o t t o m   (5)  b o u n d i n g   a  m o u l d   c a v i t y   (6)  a c c o m o d a t i n g   t h e   r e -  

c e s s i n g   e l e m e n t s   ( 3 1 ) ,  

B)  f i l l i n g   t h e   mould   c a v i t y   (2)  w i t h   c o n c r e t e   m o r t a r   ( 7 ) ,   a n d  

C)  d e n s i f y i n g   t h e   c o n c r e t e   m o r t a r   ( 7 ) ;  

c h a r a c t e r i z e d   in  t h a t   d u r i n g   t h e   c o n s o l i d a t i o n   of   t h e   c o n c r e -  

te   m o r t a r   (7)  t h e   r e c e s s i n g   e l e m e n t s   (31)  a r e   e a c h   r e s i l i e n t -  

l y   s u p p o r t e d   b e t w e e n   t h e   b o t t o m   (5)  and  t h e   u p p e r   mould   p a r t  

( 1 8 ) .  

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

a d a p t e d   to   j o i n   one  a n o t h e r   by  a  s l e e v e - w e d g e   j o i n t ,   e a c h  

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

A)  a s s e m b l i n g   a  m o u l d   (2)  c o m p r i s i n g   a  c o r e   ( 3 ) ,   a  j a c k e t  

( 4 ) ,   a  b o t t o m   (5)  and  a t   l e a s t   one  u p p e r   m o u l d   p a r t   ( 9 ) ,   s a i d  

c o r e   ( 3 ) ,   j a c k e t   ( 4 ) ,   b o t t o m   (5)  and  u p p e r   m o u l d   p a r t   ( 9 )  

b o u n d i n g   a  mould   c a v i t y   ( 6 ) ,  

B)  f i l l i n g   t h e   mould   c a v i t y   (6)  w i t h   c o n c r e t e   m o r t a r   ( 7 ) ,  

C)  d e n s i f y i n g   t h e   c o n c r e t e   m o r t a r   (7)  f o r   m a n u f a c t u r i n g   a  

c a s t i n g   ( 8 ) ,  

D)  r e m o v i n g   t h e   c o r e   (3)  and  t he   j a c k e t   (4)  f rom  t h e   c a s t i n g  

(8)  a n d  

E)  c u r i n g   of   t h e   c a s t i n g   ( 8 ) ;  

c h a r a c t e r i z e d   in  t h a t   d u r i n g   s t e p   D)  t h e   j a c k e t   (4)  is  r e m o -  

ved  f rom  t h e   c a s t i n g   (8)  by  m o v i n g   i t   u p w a r d s   w i t h   r e s p e c t   t o  

t h e   c a s t i n g   ( 8 ) ,   w h i l s t   d u r i n g   t h e   f i r s t   p a r t   o f   t h i s   r e l a t i -  

ve  m o v e m e n t   t h e   c a s t i n g   (8)  i s   s u b j e c t e d   to   d o w n w a r d   p r e s s u r e  

t h r o u g h   a  p r e s s u r e   r i n g   (9)  m a t c h i n g   t h e   u p p e r   r im   ( 5 2 )  o f  

t h e   c a s t i n g   ( 8 ) .  

6.  A  m e t h o d   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i z e d   i n  



t h a t   in  s t e p   D)  a  downward   p r e s s u r e   is  e x e r t e d   on  t h e   c a s t i n g  

(8)  by  means   of  a  p r e s s i n g   r im  ( 9 ) ,   wh ich   i s   n a r r o w e r   t h a n  

the   w a l l   t h i c k n e s s   ( f )   of  t h e   c a s t i n g   ( 8 ) ,   w h i l s t   an  u p p e r  
mould  p a r t   (18)  t o g e t h e r   w i t h   t h e   j a c k e t   (4)  is  r e m o v e d   f r o m  

the   c a s t i n g   ( 8 ) .  

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 ,   c h a r a c t e r i z e d   in  t h a t   d u r i n g   c u r i n g   of  t h e   c a s t i n g  

(8)  t he   c a s t i n g   is  s u p p o r t e d   in  a  h o r i z o n t a l   d i r e c t i o n   b y  

means   of  a  s u p p o r t i n g   r im  (55)  c o v e r i n g   t he   c a s t i n g   (8)  a n d  

h a v i n g   a t   l e a s t   one  s i d e   s u p p o r t i n g   t h e   c a s t i n g   (8)  in  a  h o -  

r i z o n t a l   d i r e c t i o n ,   p r e f e r a b l y   an  i n n e r   s i d e   (42)  and  a n  

o u t e r   s i d e   ( 5 4 ) .  

8.  A  d e v i c e   (24)  f o r   t he   m a n u f a c t u r e   of   c o n c r e t e  

t u b e s   (1)  of   a n g u l a r   c r o s s - s e c t i o n ,   s a i d   d e v i c e   (24)  c o m p r i -  

s i n g   a t   l e a s t   one  mould   (2)  and  v i b r a t i n g   means   (14)   c a u s i n g  

the   mould   (2)  to   v i b r a t e ,   s a i d   mould   (2)  c o m p r i s i n g   a  c o r e  

( 3 ) ,   a  j a c k e t   ( 4 ) ,   a  b o t t o m   (5)  and  at  l e a s t   one  u p p e r   m o u l d  

p a r t   (9)  b o u n d i n g   a  mould   c a v i t y   ( 6 ) ,   c h a r a c t e r i z e d   by  p r e s -  

s i n g   means   (25)   u r g i n g   t he   u p p e r   mould  p a r t   (9)  i n t o   i t s   p o -  
s i t i o n   b o u n d i n g   the   mould  c a v i t y   ( 6 ) .  

9.  A  d e v i c e   (24)  as  c l a i m e d   in  c l a i m   8  c h a r a c t e r i -  

zed  in  t h a t   t h e   p r e s s i n g   m e a n s   (25)  c o m p r i s e   a  p r e s s u r e   f r a m e  

( 2 6 ) ,   w h i c h   u r g e s   d o w n w a r d s   t he   u p p e r   mould   p a r t   (9)  t h r o u g h  

e n e r g i z i n g   means   (29)  and  w h i c h   e n g a g e s   a  f u r t h e r   mould  p a r t  

(4)  t h r o u g h   t r a c t i o n   means   ( 2 7 ) .  

10.  A  d e v i c e   (24)  as  c l a i m e d   in  c l a i m   9  c h a r a c t e r i -  

zed  in  t h a t   t h e   t r a c t i o n   m e a n s   (27)   e n g a g e   t h e   j a c k e t   ( 4 ) .  

11.  A  mould   (2)  f o r   t h e   m a n u f a c t u r e   of  c o n c r e t e   t u -  

bes   (1)  h a v i n g   e a c h   in  a  t u b e   w a l l   a  p l u r a l i t y   o t   l o n g i t u d i -  

na l   c h a n n e l s   ( 3 1 ) ,   s a i d   mould   (2)  c o m p r i s i n g   a  c o r e   ( 3 ) ,   a  

j a c k e t   ( 4 ) ,   a  b o t t o m   ( 5 ) ,   at  l e a s t   one  u p p e r   mould   p a r t   ( 1 8 )  

and  t h e   b o t t o m   ( 5 ) ,   s a i d   c o r e   ( 3 ) ,   j a c k e t   ( 4 ) ,   b o t t o m   (5)  a n d  

u p p e r   mould   p a r t   (18)   b o u n d i n g   a  mould  c a v i t y   ( 6 ) ,   c h a r a c t e -  

r i z e d   in  t h a t   t he   r e c e s s i n g   e l e m e n t s   (31)  b e a r   by  s p r i n g  

means  (35)  on  t h e   u p p e r   mou ld   p a r t   (18)   and  t he   b o t t o m   ( 5 ) .  

12.  A  mould   (2)  as  c l a i m e d   in  c l a i m   11,  c h a r a c t e r i -  

zed  in  t h a t   t h e   r e c e s s i n g   e l e m e n t s   (31)  e a c h   b e a r   by  means   o f  

an  a n n u l a r   l o w e r   r im  (33)   on  a  c o n i c a l   s u p p o r t i n g   e l e m e n t  



(34)   of  t h e   b o t t o m   ( 5 ) .  

13.  A  mould   (2)  as  c l a i m e d   in  c l a i m   11  or   12  c h a r a c -  

t e r i z e d   in  t h a t   e ach   r e c e s s i n g   e l e m e n t   (31)  is  s l i d a b l y   a r -  

r a n g e d   by  means   of  s e a l i n g   means   (41)   in  s e a l i n g   r e l a t i o n s h i p  

in  t h e   u p p e r   mould   p a r t   ( 1 8 ) .  

14.  A  mould   (2)  as  c l a i m e d   in  c l a i m   13,  c h a r a c t e r i -  

zed  in  t h a t   t h e   s e a l i n g   means   (41)  s e a l   t he   mould   c a v i t y   ( 6 )  

w i t h   r e s p e c t   to   an  o i l - c o n t a i n i n g   c h a m b e r   ( 6 2 ) .  

15.  A  mould  (2)  as  c l a i m e d   in  a n y o n e   of  c l a i m s   11  t o  

14  c h a r a c t e r i z e d   in  t h a t   t h e   r e c e s s i n g   e l e m e n t s   (31)   a re   f o r -  

med  by  c o n i c a l   p i n s .  

16.  A  mould   (2)  as  c l a i m e d   in  a n y o n e   of  c l a i m s   11  t o  

15,  c h a r a c t e r i z e d   in  t h a t   t h e   mould   c a v i t y   (6)  of  t he   m o u l d  

(2)  is   b o u n d e d   on  t h e   t o p   s i d e   by  an  o u t e r   u p p e r   mould   p a r t  

(18)  and  an  i n n e r   mould  p a r t   (9)  f a s t e n e d   to   t h e   j a c k e t   ( 4 )  

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

(9)  b e i n g   d i s p l a c e a b l e   in  an  a x i a l   d i r e c t i o n   w i t h   r e s p e c t   t o  

t h e   o u t e r   mould   p a r t   ( 1 8 ) .  

17.  A  mould  (2)  as  c l a i m e d   in  c l a i m   16,  c h a r a c t e r i -  

zed  in  t h a t   t h e   o u t e r   u p p e r   mould   p a r t   (18)  has   a  d o w n w a r d l y  

c o n v e r g i n g   s h a p e .  

18.  A  mould  (2)  as  c l a i m e d   in  a n y o n e   of   t he   c l a i m s  

11  t o   17,  c h a r a c t e r i z e d   in  t h a t   t h e   i n n e r   mou ld   p a r t   (9)  h a s  

a  d o w n w a r d l y   c o n v e r g i n g   i n n e r   s i d e   ( 4 2 ) .  



1.  A  m e t h o d   o f   m a n u f a c t u r i n g   c o n c r e t e   t u b e s   ( 1 )  

a d a p t e d   t o   j o i n   one  a n o t h e r   by  a  s l e e v e - w e d g e   j o i n t ,   e a c h  

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

A)  a s s e m b l i n g   a  mould   (2)  c o m p r i s i n g   a  c o r e   ( 3 ) ,   a  j a c k e t   ( 4 )  

and  a  b o t t o m   ( 5 ) ,   s a i d   c o r e   ( 3 ) ,   j a c k e t   (4)  and  b o t t o m   ( 5 )  

b o u n d i n g   a  mould   c a v i t y ,  

B)  f i l l i n g   t h e   mould   c a v i t y   (6)  w i t h   c o n c r e t e   m o r t a r   (7)  a n d  

C)  d e n s i f y i n g   t h e   c o n c r e t e   m o r t a r   (7)  to   a  c a s t i n g   ( 8 )  

w h i l s t   t h e   mould   (2)  i s   s u b j e c t e d   to  v i b r a t i o n s   and  w h i l s t   a n  

u p p e r   m o u l d   p a r t   (9)  i s   u r g e d   in  t he   a x i a l   d i r e c t i o n   of  t h e  

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

( 6 ) ,   c h a r a c t e r i s e d   in  t h a t   d u r i n g   s t e p   C)  t h e   i n n e r   u p p e r  

e d g e   of   t h e   c a s t i n g   i s   a d d i t i o n a l l y   d e n s i f i e d   by  means  of  a  

d o w n w a r d l y   c o n v e r g i n g   i n n e r   edge  s i d e   (42)   o f   t h e   u p p e r   m o u l d  

p a r t   ( 9 ) .  

8.  A  d e v i c e   (24)   f o r   t he   m a n u f a c t u r e   of   c o n c r e t e  

t u b e s   ( 1 ) ,   s a i d   d e v i c e   (24)   c o m p r i s i n g   a t   l e a s t   one  mould  ( 2 )  

and  v i b r a t i n g   means   (14)   c a u s i n g   t he   mou ld   ( 2 )  t o   v i b r a t e ,  

s a i d   m o u l d   (2)  c o m p r i s i n g   a  c o r e   ( 3 ) ,   a  j a c k e t   ( 4 ) ,   a  b o t t o m  

( 5 ) ,   a t   l e a s t   one  u p p e r   mou ld   p a r t   (9)  b o u n d i n g   a  mould  c a v i -  

ty   (6)  and  p r e s s i n g   means   (25)  u r g i n g   t h e   u p p e r   mould  p a r t  

(9)  i n t o   i t s   p o s i t i o n   b o u n d i n g   t he   mould   c a v i t y   ( 6 ) ,   c h a r a c -  

t e r i z e d   in   t h a t   t h e   u p p e r   mould   p a r t   (9)  h a s   a  d o w n w a r d l y  

c o n v e r g i n g   i n n e r   edge   s i d e   ( 4 2 ) .  
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