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©  Device  which  can  be  enlarged  with  a  controlled  expansion. 
This  invention  is  embodied  with  a  device  (10)  which  can 

be  enlarged  with  a  controlled  expansion  and  is  suitable  for 
carrying  out  a  method  for the  moulding  of concrete  and  which 
can  process  simple  or  reinforced  concrete  and  comprises: 

-  impermeable, resilient sheath means (11) cooperating 
with  at  least  one  movable  element  (13-113),  and 

-  a  bearing  structure  (12), 
at  least  one  enlargeable  element  (14-114)  being  included 

between  the  bearing  structure  (12)  of the  device  (10)  and  the 
movable  element  (13). 



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

a  c o n t r o l l e d   e x p a n s i o n   and  is  s u i t a b l e   f o r   f o r m i n g   at   l e a s t  

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

Such  d e v i c e   of  t h e   i n v e n t i o n   can  be  e m p l o y e d   to   make  e i t h e r  

s i m p l e   c o n c r e t e   e l e m e n t s   or  r e i n f o r c e d   c o n c r e t e   e l e m e n t s ,   a n d  

such   e l e m e n t s   can  c o n s i s t   of  c o n c r e t e   w h i c h   is  p r e s t r e s s e d   o r  

n o t .  

T h i s   d e v i c e   e n a b l e s   c o n c r e t e   e l e m e n t s   to  be  made  w i t h   a  

m o u l d i n g   p r o c e d u r e   w i t h o u t   any  l i m i t a t i o n   of  f o rm  and  can  b e  

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

e l e m e n t s ,   e t c . ,   w h e t h e r   such   e l e m e n t s   be  f u l l   or  c o n t a i n   o n e  

or  more  h o l l o w s .  

A  p r o c e d u r e   to  mould   c o n c r e t e   is  known  w h i c h   p e r m i t s   c o s t s  

to  be  r e d u c e d ,   s a v i n g s   of  m a t e r i a l s   to   be  o b t a i n e d ,   q u a l i t y   t o  

be  i m p r o v e d   and  p r o d u c t i o n   t i m e s   to   be  r e d u c e d .  

The  d e v i c e   of  t h e   i n v e n t i o n   e n a b l e s   t h e   c a s t   c o n c r e t e   to   b e  

c o m p r e s s e d   as  p o u r e d   i n t o   a p p r o p r i a t e   s h u t t e r i n g   of  any  t y p e  

and  s i z e   by  means   of  a  p r e - s e t ,   c o n t r o l l e d   d i s p l a c e m e n t   of  o n e  

or  more  s u r f a c e s   of  t h e   d e v i c e .  

The  d e v i c e   of  t h e   i n v e n t i o n   may  have   s u c h   m o v a b l e   s u r f a c e s  

p o s i t i o n e d   i n s i d e   or  o u t s i d e   t h e   e l e m e n t   to   be  made ,   and  s u c h  

m o v a b l e   s u r f a c e s   may  i n v o l v e   a  p a r t   or  t h e   w h o l e   of  t h e   i n n e r  

and  o u t e r   s u r f a c e s .  



The  d e v i c e   of  t h e   i n v e n t i o n   e n a b l e s   v e r y   s l e n d e r   t h i c k n e s -  

ses   of  c o n c r e t e ,   even   of  t h e   o r d e r   of  30  mm.  or  l e s s ,   to  b e  

o b t a i n e d .  

As  we  s a i d   e a r l i e r ,   it  is  a l s o   p o s s i b l e   to  make  p r o d u c t s   o f  

any  r e q u i r e d   s e c t i o n ;   t h u s   i t   is  p o s s i b l e   to   o b t a i n   p r o d u c t s  

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

g l e d ,   l i n e a r ,   c u r v e d ,   e t c . ,   and  such   p r o d u c t s   can   be  f u l l   o r  

can  c o n t a i n   one  or  more  h o l l o w s .  

The  d e v i c e   of   t h e   i n v e n t i o n   can  be  r e a d i l y   m a n o e u v r e d  

e i t h e r   d u r i n g   f i l l i n g   or  d u r i n g   w i t h d r a w a l   and  can  be  w o r k e d  

by  one  s i n g l e   o p e r a t o r .  

We  s h a l l   r e f e r   h e r e i n a f t e r   to   a  d e v i c e   w o r k i n g   as  an  i n n e r  

e l e m e n t   of  s h u t t e r i n g ,   t h a t   is  to   s a y ,   a  d e v i c e   a b l e   to   e x e r t  

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

is  t h e r e f o r e   p r e - s u p p o s e d   to  be  a  p r o d u c t   c o n t a i n i n g   one  o r  

more  h o l l o w   s p a c e s .  

H o w e v e r ,   i t   r e m a i n s   w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n   t o  

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

s h u t t e r i n g   e l e m e n t   or  e l s e   f o r   b e i n g   made  as  a  p a r t   of  an  o u t -  

er  or  i n n e r   s h u t t e r i n g   e l e m e n t .  

M o r e o v e r , t h e   i n v e n t i o n   can  be  e m b o d i e d   as  a  p a r t   of  a  s h u t -  

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

h o l l o w s .  

The  d e v i c e   of  t h e   i n v e n t i o n   can  o b t a i n   c o n t r o l l e d   e x p a n s i o n  

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

c o v e r s   one  or  a n o t h e r   e q u i v a l e n t   d e v i c e .  

We  s h a l l   d e s c r i b e   h e r e i n a f t e r   a  d e v i c e   h a v i n g   h y d r a u l i c   e x -  

p a n s i o n ,   b u t   it   is  a l s o   p o s s i b l e ,   as  we  s h a l l   i n d i c a t e   b r i e f l y  

b e l o w ,   t o   o b t a i n   t h e   same  e x p a n s i o n   w i t h   o t h e r   d e v i c e s   of  a n  

e q u i v a l e n t   t y p e .  

The  o p p o s e d   s h u t t e r i n g   ( o u t e r   s h u t t e r i n g   in  t h e   c a s e   we 

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

p e r f o r a t e d   t r a n s v e r s e l y   so  as  to   p e r m i t   c o m m u n i c a t i o n   b e t w e e n  



i t s   o u t s i d e   and  i n s i d e   and  l i n e d   i n s i d e   w i t h   a  m a t e r i a l   s u i t -  

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

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

T h i s   l i n i n g   m a t e r i a l   w h i c h   is  p e r m e a b l e   to   w a t e r   but  not   t o  

o t h e r   s u b s t a n c e s   is  a  m a t e r i a l   known  in  i t s e l f   and  we  s h a l l  

not   d w e l l   upon  it  f u r t h e r .  

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

d e s c r i b e )   h a s ,   t h e r e f o r e ,   t he   s h a p e   r e q u i r e d   a n d  a   s u b s t a n t -  

i a l l y   p e r f o r a t e d   wa l l   of  s t e e l   p l a t e   l i n e d ,   on  i t s   f a c e   i n  

c o n t a c t   w i t h   t he   c o n c r e t e ,   w i th   t h e   m a t e r i a l   w h i c h   l e t s   w a t e r  

and  a i r   p a s s   t h r o u g h   bu t   not   t he   a d h e s i v e   s u b s t a n c e s .  

The  w a t e r   and  a i r   c o n t a i n e d   in  t h e   c a s t   c o n c r e t e   can  t h e r e -  

f o r e   f l o w   f r e e l y ,   f o l l o w i n g   the   s h o r t e s t   way  and  o b t a i n i n g   a 

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

body  of  t h e   p r o d u c t .  

Such  u n i f o r m i t y   of  m o i s t u r e   is  i m p o r t a n t   s i n c e   it  c o r r e s -  

ponds   to   u n i f o r m i t y   of  c o m p a c t n e s s ,   wh ich   e n s u r e s   a  h igh   d e -  

g r e e   of  d i m e n s i o n a l   s t a b i l i t y   and  s a f e t y   as  r e g a r d s   the   s p e c i -  

f i c   r e q u i r e m e n t s   at  a l l   p o i n t s   in  t he   p r o d u c t .  

Where  t h e   d e v i c e   is  p o s i t i o n e d   w i t h i n   t h e   p r o d u c t   to  b e  

made,   such   d e v i c e   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d  

e x p a n s i o n   a c c o r d i n g   to   t h e   i n v e n t i o n   is  p o s i t i o n e d   on  t h e  

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

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

T h i s   e n l a r g e a b l e   d e v i c e   has  on  i t s   o u t s i d e   an  i m p e r m e a b l e  

s h e a t h   of  r e s i l i e n t   m a t e r i a l ,   which   f u l f i l s   t h e   m a n i f o l d   t a s k s  

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

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

and  of  a  r e s i l i e n t   e l e m e n t   to  c a u s e   r e t u r n   of  t h e   v a r i o u s   c o m -  

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

W i t h i n   t h e   i m p e r m e a b l e   s h e a t h   of  r e s i l i e n t   m a t e r i a l   and  i n  

c o o p e r a t i o n   w i th   such   s h e a t h   a re   l o d g e d   v a r i o u s   e n l a r g e a b l e  

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



T h e s e   e n l a r g e a b l e   e l e m e n t s   can   e x p a n d   e i t h e r   o w i n g   to   t h e  

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

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

c a m s ,   j a c k s ,   e t c .  

The  i n v e n t i o n   is  t h e r e f o r e   e m b o d i e d   w i t h   a  d e v i c e   w h i c h   c a n  

be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n s i o n   and  is  s u i t a b l e   f o r  

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

can  p r o c e s s   s i m p l e   or  r e i n f o r c e d   c o n c r e t e   and  is  c h a r a c t e r i z e d  

by  c o m p r i s i n g   i m p e r m e a b l e ,   r e s i l i e n t   s h e a t h   means   c o o p e r a t i n g  

w i t h   a t   l e a s t   one  m o v a b l e   e l e m e n t ,   a t   l e a s t   one  e n l a r g e a b l e  

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

v i c e   and  t h e   m o v a b l e   e l e m e n t .  

With   t h e   h e l p   of   t h e   a t t a c h e d   f i g u r e s ,   w h i c h   a r e   g i v e n   as  a  

n o n - r e s t r i c t i v e   e x a m p l e ,   l e t   us  now  s e e   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 ;   to   f a c i l i t a t e   t h e   d e s c r i p t i o n ,   we  s h a l l   d e -  

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

c o n c r e t e   p r o d u c t s .   The  f i g u r e s   show  t h e   f o l l o w i n g : -  

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

t y p e   in  a  c l o s e d   p o s i t i o n ;  

F i g . 2   g i v e s   a  d i a g r a m m a t i c   s e c t i o n   of  t h e   d e v i c e   of  F i g . 1   i n  

an  e x p a n d e d   p o s i t i o n ;  

F i g . 3   g i v e s   a  m i x e d   d i a g r a m m a t i c   l e n g t h w i s e   v i e w ,   b o t h   c u t -  

away  and  n o t   c u t a w a y ,   of  t h e   d e v i c e   of  F i g . 1 ;  

F i g . 4   s h o w s   a  d e v i c e   of  t h e   i n v e n t i o n   to   make  c y l i n d r i c a l  

p i p e s ;  

F i g . 5   s h o w s   t h e   d e v i c e   of  F i g . 4   f rom  a b o v e ;  

F i g . 6   s h o w s   a  p a r t   of  t h e   e x p a n s i o n   s y s t e m   a c c o r d i n g   to   a  

p r e f e r r e d   c r o s s w i s e   s e c t i o n ;  

F i g s . 7 a   and   7b  show  a  p o s s i b l e   e q u i v a l e n t   of   t h e   e x p a n s i o n  

m e a n s ;  

F i g . 8   s h o w s   a  v a r i a n t   of  t h e   i n t e r m e d i a t e   e l e m e n t s .  

In  t h e   f i g u r e s   a  d e v i c e   10  is  an  e n l a r g e a b l e   d e v i c e   t h e   e x -  

p a n s i o n   of  w h i c h   t a k e s   p l a c e   a l o n g   i t s   w h o l e   p e r i p h e r y ,   and  i s  



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

make  c o n c r e t e   e l e m e n t s .  

H o w e v e r , t h e   s c o p e   of  t h e   i n v e n t i o n   a l s o   c o m p r i s e s   t h e   a b i l -  

i ty   to  embody  t h e   d e v i c e   a l s o   as  an  o u t e r   s h u t t e r i n g   e l e m e n t  

or  as  a  p a r t i a l   s h u t t e r i n g   e l e m e n t .  

In  t h e   e x a m p l e   shown  t h e   d e v i c e   10  c o m p r i s e s   an  i m p e r m e -  

a b l e ,   r e s i l i e n t   s h e a t h   11  w h i c h   e n w r a p s   t h e   d e v i c e   10  a b o u t  

t he   w h o l e   p e r i p h e r y   t h a t   comes   i n t o   c o n t a c t   w i t h   t h e   body  o f  

t he   c o n c r e t e   as  c a s t .  

Such  s h e a t h   11  p e r f o r m s   t h e   m a n i f o l d   f u n c t i o n s   of  an  i n s u -  

l a t i o n   f o r   t h e   i n n e r   m e c h a n i s m   of  t h e   d e v i c e   10,  of  a  r e s i l i -  

ent   e l e m e n t   to  c a u s e   r e t u r n   ( i n   t h e   e v e n t   t h a t   t h e   d e v i c e   10  

is  a b l e   to   p e r m i t   t h i s   f u n c t i o n )   and  of  an  e l e m e n t   to  e v e n   o u t  

t he   t h r u s t   p r e s s u r e .  

A  b e a r i n g   s t r u c t u r e   12  is  l o d g e d   w i t h i n   t h e   i m p e r m e a b l e ,  

r e s i l i e n t   s h e a t h   11  and  s e r v e s   to   s u p p o r t ,   g u i d e   and  p o s i t i o n  

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

The  b e a r i n g   s t r u c t u r e   12  c o o p e r a t e s   w i t h   m o v a b l e   e l e m e n t s  

1 3 - 1 1 3 ,   w h i c h   can   be  f o r m e d   w i t h   v a r i o u s   s h a p e s   to  s u i t   t h e  

s h a p e   of  t h e   c o n c r e t e   p r o d u c t   to   be  m a d e .  

In  t h e   e x a m p l e   of  F i g . 1   t h e   s t r u c t u r e   12  and  m o v a b l e   e l e -  

ment  13  r e s p e c t i v e l y   c o m p r i s e   g u i d e s   15  and  115  w h i c h   c o o p e r -  

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

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

Such  g u i d e s   1 5 - 1 1 5   a r e   shown  b e t t e r   in  F i g . 6 ,   in  w h i c h   i t  

is  p o s s i b l e   to   s e e   t h a t   t h e   m o v a b l e  e l e m e n t   13  c o m p r i s e s   a  

p l a t e   213  t h a t   s e r v e s   as  an  i n t e r m e d i a t e   means   a g a i n s t   t h e  

i m p e r m e a b l e   s h e a t h   means   1 1 .  

The  m o v a b l e   e l e m e n t   13  c o m p r i s e s   a l s o   a b u t m e n t s   121,   w h i c h  

c o o p e r a t e   w i t h   a b u t m e n t s   21  i n c l u d e d   in  t h e   g u i d e s   15  of  t h e  

b e a r i n g   s t r u c t u r e   1 2 .  

In  t h i s   way  t h e   m o v a b l e   e l e m e n t   13  can  be  g u i d e d   in  i t s   m o -  

v e m e n t ,   and  i t s   g r e a t e s t   d i s p l a c e m e n t   is  g o v e r n e d   so  as  t o - o b -  



v i a t e   e x c e s s i v e   o u t w a r d   m o v e m e n t s ,   d e f o r m a t i o n s ,   e t c .  

In  t h i s   e x a m p l e   e n l a r g e a b l e   e l e m e n t s   14  a r e   p r o v i d e d   in  c o -  

o p e r a t i o n   w i t h   t h e   m o v a b l e   e l e m e n t s   1 3 - 1 1 3   and  c o n s i s t   h e r e   o f  

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

e n t e r .  

Thus   F i g . l   shows   t h e   t u b u l a r   e l e m e n t s   14  f l a t t e n e d ,   w h e r e a s  

in  F i g . 2   t h e   t u b u l a r   e l e m e n t s   14  a r e   e x p a n d e d   by  t h e   a c t i o n   o f  

t h e   f l u i d   u n d e r   p r e s s u r e .  

The  e n l a r g e m e n t   of  t h e   t u b u l a r   e l e m e n t s   14  c o m p e l s   t h e   e l e -  

m e n t s   1 3 - 1 1 3   to  be  d i s p l a c e d ,   and  t h i s   d i s p l a c e m e n t   is  t r a n s -  

m i t t e d   in  t u r n   to   t h e   i m p e r m e a b l e ,   r e s i l i e n t   s h e a t h   11,  w h i c h  

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

d i s t r i b u t e d   on  t h e   body   of  t h e   c a s t   c o n c r e t e .  

F i g . 4   s h o w s   an  a p p l i c a t i o n   f o r   t h e   p r o d u c t i o n   of  c y l i n d r i -  

c a l   c o n c r e t e   p i p e s .   T h e s e   c y l i n d r i c a l   p i p e s   can   be  of  a  t y p e  

w i t h   or  w i t h o u t   a  r e i n f o r c e m e n t .   They  can   a l s o   be  of  a  p r e -  

s t r e s s e d   t y p e   or  o t h e r w i s e .  

F i g . 4   shows   an  o u t e r   s h u t t e r i n g   s t r u c t u r e   16  made  of  p e r -  

f o r a t e d   s t e e l   p l a t e   and  l i n e d   on  i t s   i n s i d e   w i t h   a  s e m i - i m p e r -  

m e a b l e   c o v e r i n g   1 7 .  

T h i s   s e m i - i m p e r m e a b l e   c o v e r i n g   17  is  a b l e   t o   l e t   w a t e r   a n d  

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

a d h e s i v e s   c o n t a i n e d   in  t h e   c o n c r e t e .  

An  a c t i o n   of  p r e s s u r e   on  t h e   c o n c r e t e ,   t h e r e f o r e ,   a l l o w s  

t h e   w a t e r   and  a i r   t o   m i g r a t e   o u t w a r d s   by  t h e   s h o r t e s t   w a y  

t h r o u g h   t h e   c o v e r i n g   17  and  t h e   h o l e s   in  t h e   o u t e r   s t r u c t u r e  

1 6 .  

In  a  p r e f e r r e d   e m b o d i m e n t   t h e   o u t e r   s t r u c t u r e   16  is  p o s i t -  

i o n e d   in  a  b a s e   20,  w h i c h   may  i n c l u d e   some  s e a t i n g s   f o r   a n  

a l i g n m e n t   p i n   26  a b l e   to   c a u s e   a u t o m a t i c   a l i g n m e n t   of  t h e   e n -  

l a r g e a b l e   d e v i c e   1 0 .  

The  b a s e   20  can  i n c l u d e   means   a b l e   to   d r a i n   t h e   w a t e r   l e a v -  

ing  t h r o u g h   t h e   p e r f o r a t e d   s t r u c t u r e   16.  Such   means   can   c o n -  



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

d r a i n a g e   m e a n s   a b l e   to  d i s c h a r g e   w a t e r .  

S u b s t a n t i a l l y   t u b u l a r   e n l a r g e a b l e   e l e m e n t s   14  a r e   p r o v i d e d  

in  t h e   m o v a b l e   e l e m e n t s   13  and  a r e   c o n n e c t e d   to  a  m a n i f o l d   24  

by  j o i n t s   2 5 , t h e   w o r k i n g   p r e s s u r e   of  wh ich   can   be  c h e c k e d   w i t h  

a  p r e s s u r e   g a u g e   23,  fo r   e x a m p l e .  

A  s a f e t y   v a l v e   28  and  one  or  more  f l u i d   i n t a k e s   29  can  b e  

p r o v i d e d   on  t h e   m a n i f o l d   2 4 .  

The  d e v i c e   10  can  be  e q u i p p e d   w i t h   one  or  more  l i f t i n g  

r i n g s   22  f o r   h a n d l i n g   by  a  l i f t   t r u c k ,   b r i d g e   c r a n e   or  c r a n e .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   when  t h e   o u t e r   s t r u c t u r e   16  t o -  

g e t h e r   w i t h   t h e   s e m i - i m p e r m e a b l e   c o v e r i n g   17  and  a  p o s s i b l e  

f u n n e l - s h a p e d   s h i e l d   18  has   been   p o s i t i o n e d ,   t h e   d e v i c e   10  i s  

a r r a n g e d   in  s u c h   a  way  t h a t   a  r e q u i r e d   c h a m b e r   is  c r e a t e d   b e -  

tween   t h e   d e v i c e   10  and  t h e   o u t e r   s h u t t e r i n g   s t r u c t u r e .  

The  r e q u i r e d   q u a n t i t y   of  c o n c r e t e   is  p o u r e d   t h r o u g h   t h e  

zone  27  f o r   p o u r i n g   t h e   c o n c r e t e   c a s t i n g   and  t h e   d e v i c e   10  i s  

t h e n   a c t u a t e d .  

One  or  more   v i b r a t o r s   30  may  be  p r o v i d e d   t o  c o o p e r a t e   w i t h  

t he   d e v i c e   10  and  may  be  p o s i t i o n e d   e i t h e r   on  t h e   o u t s i d e   o f  

t he   o u t e r   s t r u c t u r e   16  or  on  t h e   i n s i d e   of  t h e   d e v i c e   10  i t -  

s e l f   or  may  be  l o c a t e d   in  t h e   b a s e   2 0 .  

A f t e r   t h e   c o n c r e t e   has  been   p o u r e d   t h r o u g h   t h e   zone   27,  t h e  

f l u i d   u n d e r   p r e s s u r e   is  s e n t   i n t o   t h e   m a n i f o l d   24  and  t h e  

p r e s s u r e   of  s u c h   f l u i d   is  c h e c k e d   w i t h   a  p r e s s u r e   g a u g e   2 3 .  

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

14,  w h i c h   in  t h i s   c a s e   c o n s i s t   of  t u b u l a r   e l e m e n t s ,   and  e x -  

p a n d s   t h e m .  

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

e l e m e n t   13,   w h i c h   t r a n s m i t s   s u c h   r a d i a l   m o v e m e n t   to   t h e  

i m p e r m e a b l e   s h e a t h   11,  t h u s   p r o v o k i n g   t h e   r e q u i r e d   p r e s s u r e  

a g a i n s t   t h e   body   of  a  c o n c r e t e   c a s t i n g   1 9 .  

Such  p r e s s u r e   a s s i s t s   t h e   d i s c h a r g e   of  t h e   w a t e r   and  a i r  



and  t h u s   f a c i l i t a t e s   and  makes   f a s t e r   t he   c o m p a c t i o n   and  d r y -  

ing  p r o c e s s .  

As  we  s a i d   e a r l i e r ,   t h e   e n l a r g e a b l e   e l e m e n t s   14  can  be  e m -  

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

p r e s s u r e ,   or  e l s e   can   c o n s i s t   of  cams  114,  as  in  F i g s . 7 ,   f o r  

i n s t a n c e ,   w h e r e   t h e   cams  can   be  s e e n   in  t h e i r   p o s i t i o n   of  r e s t  

( F i g . 7 a )   and  in  t h e i r   p o s i t i o n   of  maximum  o p e n i n g   ( F i g . 7 b ) .  

Such  cams  114  p e r f o r m   t h e   same  f u n c t i o n   as  t h e   e n l a r g e a b l e  

e l e m e n t   14  and  a r e   t h e r e f o r e   e q u i v a l e n t s .  

L e v e r s   can   be  p r o v i d e d   i n s t e a d   of  t h e   c a m s ,   or   e l s e   w e d g e s ,  

j a c k s ,   e t c .   can  be  p r o v i d e d   i n s t e a d   of  t h e   c a m s ,   t h a t   is  t o  

s a y ,   m e a n s   can   be  p r o v i d e d   w h i c h   a r e   a b l e   to   o b t a i n   a  c o n t r o l -  

led  d i s p l a c e m e n t   of  t h e   e l e m e n t   13  in  r e l a t i o n   to   t h e   b e a r i n g  

s t r u c t u r e   1 2 .  

If  so  r e q u i r e d ,   t h e   d e v i c e   10,  can  be  e m b o d i e d   as  a  p a r t   o f  

a  s h u t t e r i n g   and  in  s u c h   an  e v e n t   w i l l   fo rm  o n l y   one  s i d e   o f  

t h e   s h u t t e r i n g .  

If  t h e   i m p e r m e a b l e ,   r e s i l i e n t   s h e a t h   11  is  n o t   a d e q u a t e   f o r  

t h e   f u n c t i o n   of  r e s i l i e n t   r e t u r n   of  t he   m o v a b l e   e l e m e n t s   1 3 -  

113  or  c a n n o t   p e r f o r m   t h a t   f u n c t i o n   ( f o r   i n s t a n c e ,   in  g i v e n  

c a s e s   w h e r e   t h e   d e v i c e   10  is  t h e   o u t e r   s h u t t e r i n g   e l e m e n t ) ,  

s u i t a b l e   r e s i l i e n t   means   w i l l   be  p r o v i d e d   to   c a u s e   r e t u r n   m o -  

v e m e n t ,   or  e l s e   t h e   e n l a r g e a b l e  e l e m e n t s   1 4 - 1 1 4   t h e m s e l v e s  

w i l l   be  a b l e   to   o b t a i n   a l s o   a  r e t u r n   a c t i o n   of   t h e   m o v a b l e  

e l e m e n t s   1 3 - 1 1 3 .  

In  g i v e n   c a s e s   t h e   i m p e r m e a b l e ,   r e s i l i e n t   s h e a t h   11  c a n n o t  

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

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

w h i c h   a r e   h a r d l y   c a p a b l e   of  b e i n g   d e f o r m e d .  

For  i n s t a n c e ,   t h i s   w i l l   be  t h e   c a s e   w h e r e   t h e   d e v i c e   10  i s  

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

A c c o r d i n g   t o   a  v a r i a n t   shown  d i a g r a m m a t i c a l l y   in  F i g . 8   a  

p l u r a l i t y   of   e l e m e n t s   213  c o o p e r a t i n g   w i t h   e a c h   o t h e r   by  m e a n s  



of  t e e t h   or  e q u i v a l e n t   means   is  p r o v i d e d .   Such  t e e t h   s e r v e   t o  

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

e l e m e n t s   213 .   In  F i g . 8   t h e   r u b b e r   s h e a t h   11  has   b e e n   r e m o v e d .  



INDEX 

1 0  -   d e v i c e  

11  -  i m p e r m e a b l e   r e s i l i e n t   s h e a t h  

1 2  -   b e a r i n g   s t r u c t u r e  

1 3  -   m o v a b l e   e l e m e n t  

1 1 3  -   m o v a b l e   e l e m e n t  

2 1 3  -   i n t e r m e d i a t e   m o v a b l e   p l a t e  

1 4  -   e n l a r g e a b l e   e l e m e n t  

1 1 4  -   e n l a r g e a b l e   e l e m e n t  

1 5  -   g u i d e  

1 1 5  -   g u i d e  

1 6  -   o u t e r   s h u t t e r i n g   s t r u c t u r e  

1 7  -   s e m i - i m p e r m e a b l e   c o v e r i n g  

1 8  -   f u n n e l - s h a p e d   s h i e l d  

1 9  -   c o n c r e t e   c a s t i n g  

2 0  -   b a s e  

21  -  a b u t m e n t  

1 2 1  -   a b u t m e n t  

2 2  -   l i f t i n g   r i n g  

2 3  -   p r e s s u r e   g a u g e  

2 4  -   m a n i f o l d  

2 5  -   j o i n t s  

2 6  -   a l i g n m e n t   p i n  

2 7  -   zone   f o r   p o u r i n g   t h e   c o n c r e t e   c a s t i n g  

2 8  -   s a f e t y   v a l v e  

2 9  -   f l u i d   i n t a k e  

3 0  -   v i b r a t o r s .  



1  -  D e v i c e   ( 1 0 )   wh ich   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s i o n   and  is  s u i t a b l e   fo r   c a r r y i n g   out   a  m e t h o d   f o r   t h e   m o u l d -  

ing  of  c o n c r e t e   and  wh ich   can  p r o c e s s   s i m p l e   or  r e i n f o r c e d  

c o n c r e t e   and  is  c h a r a c t e r i z e d   by  c o m p r i s i n g :  

-  i m p e r m e a b l e ,   r e s i l i e n t   s h e a t h   means   (11 )   c o o p e r a t i n g   w i t h   a t  

l e a s t   one  m o v a b l e   e l e m e n t   ( 1 3 - 1 1 3 ) ,   a n d  

-  a  b e a r i n g   s t r u c t u r e   ( 1 2 ) ,  

at  l e a s t   one  e n l a r g e a b l e  e l e m e n t   ( 1 4 - 1 1 4 )   b e i n g   i n c l u d e d   b e -  

tween   t h e   b e a r i n g   s t r u c t u r e   ( 1 2 )   of  t h e   d e v i c e   ( 1 0 )   and  t h e  

movab le   e l e m e n t   ( 1 3 ) .  

2  -   D e v i c e   ( 1 0 )   wh ich   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s i o n   as  c l a i m e d   in  C la im  1,  in  w h i c h   t h e   m o v a b l e   e l e m e n t   ( 1 3 -  

113)  c o o p e r a t e s   w i t h   t h e   b e a r i n g   s t r u c t u r e   (12)   t h r o u g h   g u i d e s  

( 1 5 - 1 1 5 ) .  

3  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s ion   as  c l a i m e d   in  C la im  1  or  2,  in  wh ich   a b u t m e n t   means   ( 2 1 -  

121)  a re   p r o v i d e d   wh ich   c o o p e r a t e   b e t w e e n   the   m o v a b l e   e l e m e n t  

( 1 3 - 1 1 3 )   and  t h e   b e a r i n g   s t r u c t u r e   ( 1 2 ) .  

4  -  D e v i c e   ( 1 0 )   wh ich   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s i o n   as  c l a i m e d   in  any  of  C l a i m s   1  to   3  i n c l u s i v e ,   in  w h i c h  

the   e n l a r g e a b l e  e l e m e n t   (14)   c o m p r i s e s   at  l e a s t   one  t u b u l a r  

e l e m e n t   t h a t   can  be  e x p a n d e d   by  means   of  f l u i d   u n d e r   p r e s s u r e .  

5  -   D e v i c e   ( 1 0 )   wh ich   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s ion   as  c l a i m e d   in  any  of  C l a i m s   1  to  3  i n c l u s i v e ,   in  w h i c h  

the   e n l a r g e a b l e   e l e m e n t   (14)   c o m p r i s e s   at  l e a s t   a  p l u r a l i t y   o f  

c a m s .  

6  -   D e v i c e   ( 1 0 )   wh ich   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s i o n   as  c l a i m e d   in  any  of  C l a i m s   1  to  3  i n c l u s ; v e ,   in  w h i c h  

the   e n l a r g e a b l e  e l e m e n t   (14)   c o m p r i s e s   at  l e a s t   a  w e d g e - w i s e  

s y s t e m .  

7  -   D e v i c e   ( 1 0 )   which   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  



s i o n   as  c l a i m e d   in  any  of  C l a i m s   1  to  3  i n c l u s i v e ,   in  w h i c h  

t h e   e n l a r g e a b l e   e l e m e n t   ( 1 4 )   c o m p r i s e s   a t   l e a s t   a  s y s t e m   w i t h  

j a c k s .  

8  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s i o n   as  c l a i m e d   in  any  of  C l a i m s   1  to   3  i n c l u s i v e ,   in  w h i c h  

t h e   e n l a r g e a b l e   e l e m e n t   ( 1 4 )   c o m p r i s e s   a t   l e a s t   a  s y s t e m   w i t h  

l e v e r s .  

9  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a n -  

s i o n   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o m p r i s e s  

a c t u a t i o n   m e a n s   (24 )   t h a t   a r e   common  to  a  p l u r a l i t y   of  e n l a r g -  

e a b l e   e l e m e n t s   ( 1 4 ) .  

1 0  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as   c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o m p r i s e s  

h a n d l i n g   m e a n s   ( 2 2 ) .  

1 1  -   D e v i c e   ( 1 0 )   w h i c h   can   be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as   c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o m p r i s e s  

a l i g n m e n t   m e a n s   ( 2 6 ) .  

1 2  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as   c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o o p e r a t e s  

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

p l a t e   ( 1 6 ) .  

1 3  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

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

of  a  s h u t t e r i n g   made  of  p e r f o r a t e d   s t e e l   p l a t e   ( 1 6 )   is  l i n e d  

w i t h   a  s e m i - i m p e r m e a b l e   c o v e r i n g   ( 1 7 ) .  

1 4  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as   c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o n s t i t u t e s  

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

w i t h i n   a  p r o d u c t .  

1 5  -   D e v i c e   ( 1 0 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as   c l a i m e d   in  any  of   C l a i m s   1  to   13  i n c l u s i v e ,   w h i c h  

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

of  a  p r o d u c t .  



1 6  -   D e v i c e   (10 )   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as  c l a i m e d   in  C l a i m   14  or  15,  w h i c h   c o n s t i t u t e s   p a r t   o f  

a  s h u t t e r i n g .  

1 7  -   D e v i c e   (10)   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o m p r i s e s   a 

p l u r a l i t y   of  i n t e r m e d i a t e   m o v a b l e   e l e m e n t s   ( 2 1 3 )   p r o v i d e d   w i t h  

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

1 8  -   D e v i c e   (10)   w h i c h   can  be  e n l a r g e d   w i t h   a  c o n t r o l l e d   e x p a -  

n s i o n   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   at   l e a s t  

p a r t   of  t h e   s h u t t e r i n g   ( 1 6 )   c o o p e r a t e s   w i t h   v i b r a t o r   m e a n s  

( 3 0 ) .  
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