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Method  of  producing  concrete  elements  with  an  exposed  pattern. 

A  method  of  producing  concrete  elements,  for  exam- 
ple,  concrete  paving  tiles,  having  an  exposed  pattern  on 
one  surface  thereof.  The  concrete  with  a  coarse  aggregate 
is  filled  into  an  open  mold  (8)  and  is  put  under  pressure 
by  means  of  a  ram  (10)  on  the  open  side  of  the  mold.  A 
sheet  (12)  of  a  suitable  material,  such  as  paper,  plastic, 
metal  or  the  like,  is  placed  in  the  bottom  of  the  mold.  The 
sheet  has  an  opening  or  openings  corresponding  to  the 
pattern  (7)  which  is  to  be  exposed.  The  body  after  removal 
from  the  mold  is  scoured  with  a  liquid  until  the  coarse  ag- 
gregate  in  the  surface  pattern  has  become  exposed.  The 
sheet  subsequently  is  removed. 



The  p r e s e n t   i n v e n t i o n   p e r t a i n s   to  a  method  of  p r o d u c i n g  

c o n c r e t e   e l e m e n t s ,   fo r   example ,   c o n c r e t e   p a v i n g   t i l e s ,   h a v i n g   a n  

exposed   p a t t e r n   on  one  s u r f a c e   t h e r e o f ,   w h e r e i n   c o n c r e t e   i s   p o u r e d  
i n to   an  open  mold  and  is   put  under   p r e s s u r e   by  means  of  a  ram  on  

the  open  s ide   of  the  m o l d .  

The  term  "exposed   p a t t e r n "   means  t h a t   the  f i n e   s u b s t a n c e s  

in  the  c o n c r e t e ,   sand  and  cement ,   are  removed  such  t h a t   the  u n d e r -  

l y i n g   a g g r e g a t e ,   i . e . ,   the  c o a r s e r   f i l l e r   m a t e r i a l   such  as  g r o u n d  

s tone   or  round  g r a v e l ,   is  exposed   on  one  s u r f a c e   of  the  c o n c r e t e  

b o d y .  

In  the  p r i o r   a r t ,   two  d i f f e r e n t   methods   have  been  d e v i s e d  

fo r   e x p o s i n g   a  p a t t e r n   on  one  s u r f a c e   of  a  c o n c r e t e   o b j e c t .   The 

s i m p l e s t   and  l e a s t   e x p e n s i v e   method  is   to  scour   a  f i n i s h e d   m o l d e d  

c o n c r e t e   o b j e c t   wi th   l i q u i d ,   h o l d i n g   a  s c r e e n   or  mesh  wi th   o p e n -  

i ngs   c o r r e s p o n d i n g   to  the  d e s i r e d   p a t t e r n   be tween  the  c o n c r e t e  

o b j e c t   and  the  sp ray   n o z z l e .   One  i s   c l e a r l y   l i m i t e d   in  t h i s   m e t h o d  

as  to  the  c h o i c e   of  p a t t e r n ;   for   example ,   i t   i s   d i f f i c u l t   t o  

p roduce   a  p a t t e r n   in  which  s e c t i o n s   of  exposed   s u r f a c e   are  d i s -  

posed  v e r t i c a l l y   above  a  s u r f a c e   s e c t i o n   which  i s   supposed   to  r e -  

main  u n t o u c h e d .   If   such  is  the  c a se ,   the  s c o u r i n g   l i q u i d   from  t h e  

s e c t i o n   t h a t   i s   to  be  exposed   w i l l   wash  down  over   the  s e c t i o n   t h a t  

is   to  r ema in   u n t o u c h e d ,   and  the  r e s u l t   i s   a  p r o d u c t   wi th   an  u n -  

a c c e p t a b l e   a p p e a r a n c e .   Thus,  t h i s   method  r e q u i r e s   e x p e n s i v e  

a u x i l i a r y   m e c h a n i c a l   equ ipmen t   to  remedy  t h i s   d e f i c i e n c y .  
The  second  method  p r e s e n t l y   in  use  c o m p r i s e s   p l a c i n g   i n  

the  bot tom  of  the  mold  a  shee t   of  m a t e r i a l   to  which  " c o n c r e t e  

p o i s o n "   ( r e t a r d e r )   has  been  a p p l i e d   in  a  p a t t e r n   c o r r e s p o n d i n g   t o  

the  d e s i r e d   p a t t e r n   fo r   the  exposed   p o r t i o n   of  the  s u r f a c e .   F o l l o w -  

ing  r emova l   from  the  mold,  the  c o n c r e t e   o b j e c t   is   a l l owed   t o  

h a r d e n ,   at  l e a s t   p a r t i a l l y ,   and  the  shee t   i s   removed  and  t h e  

shee t   is   removed  and  the  o b j e c t   s c o u r e d .   The  c o n c r e t e   w i l l   n o t  

set   on  t h o s e   p o r t i o n s   of  the  s u r f a c e   to  which  c o n c r e t e   p o i s o n   h a s  

been  a p p l i e d ,   and  the  f i n e r   p a r t i c l e s   can  thus   be  f l u s h e d   a w a y .  
This   is   an  e x p e n s i v e   method ,   however ,   b e c a u s e   such  s h e e t s   of  p a p e r  
i m p r e g n a t e d   wi th   c o n c r e t e   p o i s o n   are  c o s t l y .  

The  p u r p o s e   of  the  p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e   a  
method  of  p r o d u c i n g   c o n c r e t e   b o d i e s   h a v i n g   an  exposed   p a t t e r n   on  



one  s u r f a c e   t h e r e o f   which  i s   i n e x p e n s i v e ,   p e r m i t s   r a p i d   a n d  

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

e n t i r e l y   s a t i s f a c t o r y   a p p e a r a n c e .  

This  i s   a c h i e v e d   by  means  of  a  method  w h e r e i n   c o n c r e t e  

i s   pou red   i n t o   an  open  mold  and  s u b j e c t e d   to  p r e s s u r e   from  a  

ram  on  the  open  s ide   of  the   mold,   and  the  c h a r a c t e r i z i n g   f e a -  

t u r e s   of  the   method  are  t h a t   a  s h e e t   of  a  s u i t a b l e   m a t e r i a l ,  

such  as  p a p e r ,   p l a s t i c ,   m e t a l ,   e t c . ,   i s   p l a c e d   in  the   b o t t o m ,  

o n  t o p ,   or  in  one  of  the   s i d e s   of  the  mold,   the   m a r g i n s   of  s a i d  

shee t   c o r r e s p o n d i n g   to  the   s u r f a c e   which  i s   not  to  be  e x p o s e d ,  

and  t h a t   the   c o n c r e t e   body,  f o l l o w i n g   i t s   r emova l   from  the  m o l d ,  

i s   s c o u r e d   wi th   l i q u i d   u n t i l   the  a g g r e g a t e   in  the  s u r f a c e   u n -  

c o v e r e d   by  the  s h e e t   i s   e x p o s e d ,   a f t e r   which  the  s h e e t   i s   r e m o v e d .  

In  a  m o d i f i e d   embodiment   of  the   i n v e n t i o n ,   the  p a t t e r n -  

f o r m i n g   o p e n i n g   or  o p e n i n g s   in  the  s h e e t   m a t e r i a l   are  c o v e r e d   by  

e a s i l y - r e m o v a b l e   shee t   m a t e r i a l .   A  p r e f e r r e d   embodiment   of  t h i s  

m o d i f i c a t i o n   i s   c h a r a c t e r i z e d   in  t h a t   the  shee t   m a t e r i a l   c o v e r i n g  

the  o p e n i n g   or  o p e n i n g s   i s   p a r t   of  the   o r i g i n a l   s h e e t   m a t e r i a l ,  

i t s   m a r g i n s   be ing   d e f i n e d   by  a  s e r i e s   of  n o n - c o n t i n u o u s   t h r o u g h  

c u t s   or  p e r f o r a t i o n s .  

In  p r a c t i c e ,   i t   has  p roved   most  p r a c t i c a l   to  cover   t h e  

e n t i r e   bo t tom  s u r f a c e   of  the  mold  wi th   s h e e t   m a t e r i a l ,   the   s h e e t  

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

which  are  to  be  e x p o s e d .   The  t h r o u g h   c u t s   can  be  b roken   at  b r i e f  

i n t e r v a l s   such  t h a t   the   s h e e t   m a t e r i a l   hangs   t o g e t h e r ,   but  i s  

easy  to  t e a r   o f f   a long   the  l i n e   of  p e r f o r a t i o n s .  

C o n v e n t i o n a l l y ,   a  l o o s e   bo t tom  of  r e l a t i v e l y   t h i n  

p l a s t i c s   m a t e r i a l   has   been  p l a c e d   in   the  mold  c a v i t y .   This   l o o s e  

p l a s t i c   bo t tom  f a c i l i t a t e s   the  t r a n s f e r   of  the   f i n i s h e d   p a v i n g  

t i l e   from  the  mold  to  the  d r y i n g   s i t e .   By  c o v e r i n g   the  e n t i r e  

bo t tom  of  t h e  m o l d   w i t h  p a p e r ,   p r o v i d e d   w i th   p e r f o r a t i o n   l i n e s  

which  d e f i n e   an  o p e n i n g   or  o p e n i n g s   c o r r e s p o n d i n g   to  the  r e g i o n s  

of  the  t i l e   which  are   to  be  e x p o s e d ,   one  can  omit  the  e x t r a  

l o o s e   mold  bo t tom,   t h e - p a p e r   t hen   s e r v i n g   as  a  l o o s e   b o t t o m .  

The  p r i m a r y   f o c u s   of  the  i n v e n t i o n   is  the  p r o d u c t i o n   o f  

f l a t   c o n c r e t e   members ,   such  as  p a v i n g   t i l e s ,   b r i d g e - c o n s t r u c t i o n  

members  and  the  l i k e .   Such  e l e m e n t s   are  p r e f e r a b l y   p r o d u c e d   u n d e r  



high   p r e s s u r e .   The  r e a s o n   fo r   t h i s   i s   t h a t   one  u s e s   r e l a t i v e l y  

dry  c o n c r e t e   m i x t u r e ,   and  h igh   p r e s s u r e   i s   n e c e s s a r y   in  o r d e r   f o r  

t h i s   mass  to  become  c o m p r e s s e d .   One  of  the  r e a s o n s   t h a t   dry  r aw  

c o n c r e t e   i s   u t i l i z e d   is   t h a t   the  o b j e c t s   shou ld   be  able  to  be  s e t  

on  edge  i m m e d i a t e l y   f o l l o w i n g   t h e i r   r e m o v a l   from  the  mold,   i n  

the  wet  s t a t e .   I t   i s   of  c o u r s e   much  more  e f f i c i e n t   i f   the  t i l e s  

or  the  l i k e   can  l e a v e   the  mold ing   s tep   in  an  u p r i g h t   p o s i t i o n .  

They  can  then   be  p l a c e d   d i r e c t l y   onto  a  t r a n s p o r t   p a l l e t   and  h a r -  

den  in  the  u p r i g h t   p o s i t i o n ,   c l o s e l y   a d j a c e n t   to  each  o t h e r .  

A f t e r   the  t i l e s   have  h a r d e n e d ,   they   are  s t r a p p e d   t o g e t h e r   and  

t r a n s p o r t e d   on  the  p a l l e t .   The  method  of  the  i n v e n t i o n   i s  

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

in  t h a t   the  s o - c a l l e d   gray  s u r f a c e s ,   i . e . ,   the  u n e x p o s e d   s u r f a c e s ,  

are  c o m p l e t e l y   c o v e r e d   and  p r o t e c t e d   a g a i n s t   the  p a r t i c l e s   w h i c h  

wash  down  from  the  s c o u r i n g   of  the  exposed   p o r t i o n .  

The  method  of  the  i n v e n t i o n   might   very   wel l   a lso   be  u s e d  

when  the  c o n c r e t e   t i l e s   are  molded  by  the  vacuum  me thod .   In  t h i s  

case ,   a  very   e a s i l y   f l o w i n g   c o n c r e t e   i s   u t i l i z e d .   A f t e r   t h e  

c o n c r e t e   has  been  f i l l e d   i n t o   the  mold,  i t   i s   put   under   h i g h  

p r e s s u r e   and  the  wate r   i s   p r e s s e d   ou t .   The  f i n i s h e d   p r o d u c t   i s  

l i f t e d   out  by  means  of  vacuum  h o i s t s .   The  s c o u r i n g   of  the  t i l e  

might   then   be  e x e c u t e d   from  the  b o t t o m   and  u p w a r d s .   This  c a n  

e a s i l y   be  done  u t i l i z i n g   the  method  of  the  i n v e n t i o n .  

The  shee t   m a t e r i a l   can  be  made  of  an  i n e x p e n s i v e   m a t e r i a l  

such  as  paper   or  p l a s t i c .   The  main  p o i n t   i s   t h a t   the  s h e e t   m a t e r i a l  

must  adhere   wel l   to  the  wet  c o n c r e t e   and  r e m a i n   a d h e r e d   t h e r e t o  

d u r i n g   the  s c o u r i n g   of  the  p o r t i o n   which  is   to  be  e x p o s e d .  

The  i n v e n t i o n   w i l l   be  e l u c i d a t e d   in  more  d e t a i l   in  t h e  

f o l l o w i n g   wi th   r e f e r e n c e   to  the  d r a w i n g s ,   w h e r e  

F i g u r e s   1  and  2  show  examples   of  s u r f a c e   p a t t e r n s   f o r  

c o n c r e t e   o b j e c t s ,  

F i g u r e   3  i s   a  s c h e m a t i c   c r o s s   s e c t i o n   t h r o u g h   a  mold  for   a  

c o n c r e t e   paving  t i l e ,   a n d  

F i g u r e   4  shows  a  c o n c r e t e   t i l e   be ing   s c o u r e d   to  e x p o s e  

p o r t i o n s   of  the  s u r f a c e .  

Shown  on  F i g u r e   1  is  a  c o n c r e t e   t i l e   1  wi th   a  p a t t e r n   on  

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



in  h a l f   d i a g o n a l l y .   The  s u r f a c e   h a l f   2  i s   t o  h a v e   a  a n o o t h ,   i n -  

t o u c h e d   s u r f a c e ,   and  the   o t h e r   h a l f   3  i s   to  be  e x p o s e d ,   i . e . ,  

the   l a t t e r   s e c t i o n   i s   to  be  s c o u r e d   such  t h a t   the   a g g r e g a t e  

m a t e r i a l   becomes  e x p o s e d .   A  p a t t e r n   of  t h i s   type   can  be  p r o d u c e d  

s u c c e s s f u l l y   by  means  of  the  p r i o r   a r t   method  d e s c r i b e d  

i n t r o d u c t o r i l y ,   the   s u r f a c e   2  be ing   c o v e r e d   by  a  s c r e e n   w h i c h  

l i e s   be tween   the  t i l e   and  the  s c o u r i n g   t o o l .   The  m a t e r i a l   w h i c h  

i s   washed  away  from  the  s u r f a c e   p o r t i o n   3  w i l l   run  down  and  away 
from  the   t i l e .  

The  c o n c r e t e   t i l e   4  in  F i g u r e   2  has  a  p a t t e r n   c o n s i s t i n g  

of  two  o p p o s i n g   c r e s c e n t - s h a p e d   s e c t i o n s   5  and  6,  which  are  t o  

r e m a i n   u n s c o u r e d ,   and  an  i n t e r m e d i a t e   s e c t i o n   7,  which  i s   to  b e  

e x p o s e d .   In  t h i s   case   one  canno t   u t i l i z e   the  p r i o r   a r t   m e t h o d ,  

b e c a u s e   l i q u i d   c o n t a i n i n g   f i n e   p a r t i c l e s   w i l l   run   down f rom  t h e  

upper   p o r t i o n s   of  the  exposed   p a t t e r n   and  s p o i l   the   a p p e a r a n c e   o f  

the  s e c t i o n s   5  and  6,  which  are  supposed   to  r ema in   u n t r e a t e d .  

F i g u r e   3  shows  how  a  c o n c r e t e   t i l e   i s   p r o d u c e d   by  m e a n s  

of  a  mold  8  wi th   a  bo t tom  9  and  a  ram  10.  Wet  c o n c r e t e   11  i s  

pou red   i n t o   the  open  mold,   i . e . ,   w i th   the  ram  10  r emoved .   B e f o r e  

the  c o n c r e t e   11  i s   pou red   i n t o   the  mold,   howeve r ,   a  s h e e t   12  w h i c h  

has  an  o p e n i n g   or  o p e n i n g s   c o r r e s p o n d i n g   to  the  p a t t e r n   which  i s  

to  be  exposed   on  the  s u r f a c e   of  the   t i l e   is   l a i d   a g a i n s t   t h e  

bo t tom  9  of  the  mold.   A f t e r   the   mold  has  been  f i l l e d   wi th   c o n c r e t e ,  

the  ram  10  i s   p r e s s e d   down  wi th   g r e a t   f o r c e ,   such  t h a t   the  c o n c r e t e  

11  i s   s u b j e c t e d   to  h i g h   p r e s s u r e .   D u r i n g   t h i s   o p e r a t i o n ,   t h e  

s h e e t   12  w i l l   become  f i r m l y   a t t a c h e d   to  the  lower   s u r f a c e   of  t h e  

t i l e .   The  ram  10  i s   t hen   removed  and  the  bo t tom  mold  member,  w h i c h  

i s   movable   in  the  mold,   i s   pushed   upwards   and  thus   l i f t s   t h e  

t i l e   11  out  of  the   mold.  The  t i l e   i s   t hen   set   on  edge,   as  shown 

in  F i g u r e   4.  The  s h e e t   or  s h e e t   p o r t i o n s   12  cover   t h o s e   p o r t i o n s  

of  the  t i l e   s u r f a c e   which  are  not   to  be  e x p o s e d .   In  t h i s   s t a t e ,  

the  e n t i r e   s u r f a c e   of  the   t i l e   i s   s c o u r e d   by  a  s p r a y e r   p ipe   13 

which  d i r e c t s   j e t s   of  l i q u i d   14  toward   the  s u r f a c e .   The  s c o u r i n g  

p ipe   13  can  be  moved  up  and  down  a long   the   s u r f a c e   of  the   t i l e ,  

and  as  t h i s   i s   done,   the  l o o s e   p a r t i c l e s   in  the  s u r f a c e   p o r t i o n ?  

w i l l   be  f l u s h e d   away,  whi le   the  p o r t i o n s   5  and  6  l i e   b e n e a t h   t h e  

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



by  the  s c o u r i n g .   A f t e r   the  s u r f a c e   p o r t i o n   7  has  been  s u f f i c i e n t l y  

exposed ,   the  sp ray   is   s t o p p e d   and  the  shee t   p o r t i o n s   12  r e m o v e d .  

A  m o d i f i e d   method  fo r   o b t a i n i n g   the  same  r e s u l t   i s  

c h a r a c t e r i z e d   in  t h a t   the  shee t   wi th   o p e n i n g s   i s   a d h e r e d   to  a  

s u p p o r t   f o i l   wi th   a  wa te r   s o l u b l e   a d h e s i v e ,   t h a t   the  shee t   and  

s u p p o r t   f o i l   are  p l a c e d   in  the  mold  with  the  f o i l   in  the  b o t t o m  

of  the  mold,   and  t h a t   the  s u p p o r t   f o i l   i s   removed  a f t e r   t h e  

c o n c r e t e   body  has  been  t a k e n   out  of  the  mold.   In  t h i s   way,  a l s o ,  

the  e n t i r e   bot tom  of  the  mold  w i l l   be  c o v e r e d   du r ing   the  c a s t i n g ,  

and  one  thus   has  no  p rob lem  r e l e a s i n g   the  c o n c r e t e   body  from  t h e  

mold.   The  wate r   s o l u b l e   a d h e s i v e   p e r m i t s   one  e a s i l y   to  r e m o v e  

the  s u p p o r t   f o i l ,   t hus   e x p o s i n g   the  d e s i g n   s h e e t .  



1.  A  method  of  p r o d u c i n g   c o n c r e t e   e l e m e n t s ,   fo r   e x a m p l e ,  

c o n c r e t e   pav ing   t i l e s ,   h a v i n g   an  exposed   p a t t e r n   on  one  s u r f a c e  

t h e r e o f ,   w h e r e i n   c o n c r e t e   wi th   a  c o a r s e   a g g r e g a t e   i s   f i l l e d   i n t o  

an  open  mold  and  i s   put  under   p r e s s u r e   by  means  of  a  ram  on  t h e  

open  s ide   of  the  mold,   c h a r a c t e r i z e d   in  t h a t   a  s h e e t   of  a  

s u i t a b l e   m a t e r i a l ,   such  as  p a p e r ,   p l a s t i c ,   m e t a l   or  the  l i k e ,   i s  

p l a c e d   in  the  bot tom  of  the  mold,  s a id   shee t   h a v i n g   an  o p e n i n g  

or  o p e n i n g s   c o r r e s p o n d i n g   to  the  p a t t e r n   which  i s   to  be  e x p o s e d ,  

and  t h a t   the  body  a f t e r   r emova l   from  the   mold  is   s c o u r e d   wi th   a  

l i q u i d   u n t i l   the   c o a r s e   a g g r e g a t e   in  the  s u r f a c e   p a t t e r n   has  b e -  

come  e x p o s e d ,   the  shee t   s u b s e q u e n t l y   be ing   r e m o v e d .  

2.  A  method  a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

o p e n i n g   or  o p e n i n g s   are  c o v e r e d   by  an  e a s i l y   r e m o v a b l e   s h e e t  

m a t e r i a l .  

3.  A  method  a c c o r d i n g   to  c l a im  2,  c h a r a c t e r i z e d   in  t h a t   t h e  

s h e e t   m a t e r i a l   which  c o v e r s   the  open ing   or  o p e n i n g s   i s   p a r t   o f  

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

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

c o n n e c t i n g   s e c t i o n s .  

4.  A  method  a c c o r d i n g   to  c l a im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

shee t   wi th   o p e n i n g s   i s   adhe red   to  a  s u p p o r t   f o i l   w i th   a  w a t e r  

s o l u b l e   a d h e s i v e ,   t h a t   the  s h e e t   and  s u p p o r t   f o i l   are  p l a c e d   i n  

the  mold  wi th   the  f o i l   in  the  bot tom  of  the  mold,   and  t h a t   t h e  

s u p p o r t   f o i l   i s   removed  a f t e r   the   c o n c r e t e   body  has  been  t a k e n  

out  of  the  m o l d .  
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