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54;  Security  tile. 
53)  A  safety  tile  comprising  a  concrete  bottom  tile  (6)  and  a ubber  cover  tile  (1).  Air  cavities  are  left  free  between  the 
)ottom  tile  (6)  and  the  cover  tile  (1).  The  cover  tile  (1)  is 
inchored  in  the  bottom  tile  (6)  because  anchoring  pins  (5,  8) 
:onnected  with  the  cover  tile  (1)  extend  through  openings  (7) 
n  the  bottom  tile  (6)  so  as  to  be  freely  movable  in  a  vertical 
iense. 
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  A  safety  tile  comprising  a  concrete  bottom  tile  (6)  and  a rubber  cover  tile  (1).  Air  cavities  are  left  free  between  the 
bottom  tile  (6)  and  the  cover  tile  (1).  The  cover  tile  (1)  is 
anchored  in  the  bottom  tile  (6)  because  anchoring  pins  (5,  8) 
connected  with  the  cover  tile  (1)  extend  through  openings  (7) 
in  the  bottom  tile  (6)  so  as  to  be  freely  movable  in  a  vertical 
sense. 



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

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

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

w i t h   t h e   c o v e r   t i l e   w h i l s t   l e a v i n g   f r e e   a i r   c a v i t i e s .  

Such  a  s a f e t y   t i l e   i s   known  f rom  D u t c h   p a t e n t   a p p l i -  

c a t i o n   7 2 . 0 0 9 2 0 .  

A l t h o u g h   s u c h  a   t i l e   has   a  s a t i s f y i n g   e f f e c t   i n  

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

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

of  n e i g h b o u r i n g   t i l e s .  

T h e r e f o r e ,   t h e   i n v e n t i o n   has   f o r   i t s   o b j e c t   to   p r o v i d e  

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

h i t h e r t o   known.   A c c o r d i n g   to  t h e   i n v e n t i o n   t h i s   i s   a c h i e v e d  

by  i n s e r t i n g   t he   a n c h o r i n g   p i n s   i n t o   o p e n i n g s   in  t h e   b o t t o m  

t i l e   and  a n c h o r i n g   t hem  by  means   of   g u a r d   e l e m e n t s .   S i n c e   t h e  

a n c h o r i n g   p i n s   a r e   n o ' l o n g e r   e m b e d d e d   in   t h e   c o n c r e t e   of  t h e  

b o t t o m   t i l e ,   b u t   a r r a n g e d   to   b e ,   in  p r i n c i p l e ,   f r e e l y   m o v a b l e  

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

t he   i n v e n t i o n   is   c o n s i d e r a b l y   e n h a n c e d .   The  t i l e   r e f e r r e d   t o  

in  t h e   p r e a m b l e   has   a  l i m i t e d   d a m p i n g   v a l u e ,   in   p a r t i c u l a r  

in  t h e   zone  a r o u n d   t h e   a n c h o r i n g   p o i n t s .   T h i s   i s   due  to   t h e  



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

c o n c r e t e   t i l e .  

The  g u a r d   e l e m e n t s   a r e   p r e f e r a b l y   made  f rom  f l e x i b l e  

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

m o v e m e n t   i n   a  d i r e c t i o n   of   l e n g t h .   The  g u a r d   e l e m e n t s   m a y ,  
f o r   e x a m p l e ,   be  f o r m e d   by  r u b b e r   r i n g s   g l u e d   to   t h e   a n c h o r i n g  

p i n s .   As  an  a l t e r n a t i v e   t h e   g u a r d   e l e m e n t s   may  be  f o r m e d   b y  

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

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

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

t h e   o p e n i n g s   in   t h e   c o n c r e t e   t i l e .  

In   o r d e r   to   o b t a i n   a  s a f e t y   t i l e   w i t h   a  f l a t   u n d e r s i d e  

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

t h e   b o t t o m   t i l e .  

A  s a f e t y   t i l e   e m b o d y i n g   t h e   i n v e n t i o n   can   be  o b t a i n e d  

by  m a k i n g   a  c o n c r e t e   b o t t o m   t i l e ,   m a k i n g   a  r u b b e r   c o v e r   t i l e  

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

t i l e   and  a r r a n g i n g   t h e   g u a r d   e l e m e n t s .  

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

c o v e r   t i l e   i s   no  l o n g e r   f i r m l y   a n c h o r e d   in   t h e   c o n c r e t e   t i l e ,  

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

in   t h e   p e r i p h e r a l   z o n 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 i s   i s  

a c h i e v e d   by  c h o o s i n g   t h e   l e n g t h   of  t h e   s i d e   e d g e s   of   t h e   c o v e 3  

t i l e   to  be  s m a l l e r   t h a n   t h e   o v e r a l l   t h i c k n e s s   of   t h e   s a f e t y  

t i l e .   Thus   t h e   s i d e   e d g e   i s   f r e e   of   t h e   s u b s t r a t e   and  i s ,  

t h e r e f o r e ,   c a p a b l e   of  p e r f o r m i n g   a  v e r t i c a l   m o v e m e n t .  

The   i n v e n t i o n   w i l l   be  s e t   o u t   w i t h   r e f e r e n c e   t o   t h e  

d r a w i n g   s h o w i n g   an  e m b o d i m e n t .   The  d r a w i n g s   show  i n :  

F i g . 1   a  s e c t i o n a l   v i e w   of   a  s a f e t y   t i l e   e m b o d y i n g   t h e  

i n v e n t i o n ,  

F i g . 2   a  d e t a i l   of   t h e   s a f e t y   t i l e   e m b o d y i n g   t h e   i n -  

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

p i n   or   t h e   l i k e ,  

F i g . 3   a  s e c t i o n a l   v i e w   of   a  d e t a i l   of  a  s a f e t y   t i l e  

e m b o d y i n g   t h e   i n v e n t i o n ,   t h e   g u a r d   e l e m e n t   b e i n g   a  r u b b e r   o r  

s y n t h e t i c   r e s i n   r i n g ,  

F i g . 4   a  s e c t i o n a l   v i e w   of  a  c o n c r e t e   b o t t o m   t i l e  

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



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

r u b b e r   c o v e r   l a y e r   1  a p p l i e d   to  a  c o n c r e t e   b o t t o m   t i l e   6.  On 

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

i s   p r o v i d e d   w i t h   p i n s h a p e d   s p a c e r s   2 , 3 , 4   and  a n c h o r i n g   p i n s   5 .  

The  s p a c e r s   as  w e l l   as  t h e   a n c h o r i n g   p i n s   a r e   i n t e g r a l   w i t h  

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

may  be  c h o s e n   r a t h e r   t h a n   s p a c e r s   in  t h e   form  of  p i n s .   T h e  

a n c h o r i n g   p i n   5  i s   p a s s e d   t h r o u g h   an  o p e n i n g   7  in  t h e   c o n c r e t e  

b o t t o m   t i l e   6.  T h i s   a l s o   a p p l i e s   to   t he   a n c h o r i n g   p i n   8,  w h i c h  

i s   p a s s e d   t h r o u g h   an  a s s o c i a t e d   o p e n i n g   9.  In  o r d e r   to   c o u p l e  

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

e l e m e n t s   a r e   a r r a n g e d   on  t h e   a n c h o r i n g   p i n s   5 , 8 .  T h e s e   g u a r d  

e l e m e n t s   may  have   d i f f e r e n t   s h a p e s .   F i g . 2   shows  t h a t   t h e   g u a r d  

e l e m e n t s   have   t h e   form  of   a  t r a n s v e r s e   p i n   10  p a s s e d   t h r o u g h  

t h e   a n c h o r i n g   p i n   5.  F i g . 3   shows   t h a t   t h e   g u a r d   e l e m e n t s   h a v e  

t h e   s h a p e   of   a  g u a r d   r i n g   11  s l i p p e d   a r o u n d   t h e   a n c h o r i n g   p i n  

and  g l u e d   to   t h e   a n c h o r i n g   p i n .   In  o r d e r   to   o b t a i n   a  f l a t  

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

o p e n i n g s   w i d e n e d   on  t h e   u n d e r s i d e   by  d e p r e s s i o n s   1 2 , 1 3   as  s h o w n  

in  F i g . 4 .   T h e s e   r e c e s s e s   may,  as  an  a l t e r n a t i v e ,   h a v e   a  

c o n i c a l   s h a p e .  

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

l a y e r   i s   c o n n e c t e d   w i t h   t h e   c o n c r e t e   b o t t o m   t i l e   in  a  m a n n e r  

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

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

i m p r o v e m e n t   of  t h e   d a m p i n g   v a l u e   in  t he   zone  a r o u n d   t h e  

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

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

to  t h e   i n v e n t i o n   t h e   s i d e   r i m s   14,  15  g r i p   a r o u n d   t h e   e n t i r e  

s i d e   edge   of  t h e   c o n c r e t e   b o t t o m   t i l e   17.  In  t h i s   way  a n c h o r i n g  

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

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

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

r im  14  ( F i g . 1 )   i s   s m a l l e r   t h a n   t h e   o v e r a l l   t h i c k n e s s   of  t h e  

s a f e t y   t i l e   16.  Thus  t h e   s i d e   r im  can  p e r f o r m   a  v e r t i c a l  

m o v e m e n t .  

By  d i s p o s i n g   two  s i m i l a r   s a f e t y   t i l e s   c l o s e l y   to   o n e  

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

b o u n d a r y   f a c e   of  a d j o i n i n g   t i l e s   owing   to   t h e   c o n t a c t i n g  



s i d e   r im   of  t h e   r u b b e r   c o v e r   l a y e r .   By  p r o v i d i n g   r e c e s s e s   18 

in  t h e   s i d e   r i m s   of  t h e   t i l e   a  g i v e n   h o r i z o n t a l   e x p a n s i o n   i s  

a l l o w e d .   T h e s e   r e c e s s e s   may  c o v e r   t he   e n t i r e   l e n g t h   of  t h e  

s i d e   r i m s   in   o r d e r   to   i m p r o v e   w a t e r   d r a i n a g e .   The  s a f e t y   t i l e  

e m b o d y i n g   t h e   i n v e n t i o n   can  be  made  more  e a s i l y   and  a c c u r a t e l y  

t h a n   t h e   known  s a f e t y   t i l e .   M o r e o v e r   t h e   w a t e r   d r a i n a g e   i s  

i m p r o v e d .  



1.  A  s a f e t y   t i l e   c o m p r i s i n g   a  c o n c r e t e   b o t t o m   t i l e   ( 6 )  

and  a  r u b b e r   c o v e r   t i l e   ( 1 ) ,   w h i c h   i s   a n c h o r e d   by  means   o f  

a n c h o r i n g   p i n s   ( 5 , 8 )   i n t e g r a l   w i t h   t h e   c o v e r   t i l e  ' ( 1 )   in   t h e  

c o n c r e t e   b o t t o m   t i l e   (6)  w h i l s t   l e a v i n g   f r e e   a i r   c a v i t i e s ,  

c h a r a c t e r i z e d   in  t h a t   t h e   a n c h o r i n g   p i n s   ( 5 , 8 )   e x t e n d   t h r o u g h  

o p e n i n g s   ( 7 , 9 )   in   t h e   b o t t o m   t i l e   (6)  and  a r e   a n c h o r e d   b y  

means   of  g u a r d   e l e m e n t s   ( 1 0 , 1 1 , 1 5 ) .  

2.  A  s a f e t y   t i l e   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  

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

3.  A  s a f e t y   t i l e   as  c l a i m e d   in   c l a i m s   1  and  2 ,  

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

r i n g s   (11)  g l u  d   to   t h e   a n c h o r i n g   p i n s   ( 5 , 8 ) .  

4.  A  s a f e t y   t i l e   as  c l a i m e d   in   c l a i m s   1  and  2 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   g u a r d   e l e m e n t s   c o n s i s t   of   p i n s   ( 1 0 )  

p a s s e d   t r a n s v e r s e l y   t h r o u g h   t h e   a n c h o r i n g   p i n s   ( 5 , 8 ) . ,  

5.  A  s a f e t y   t i l e   as  c l a i m e d   in   c l a i m   1  to   4 ,  

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

d e p r e s s i o n s   ( 1 2 , 1 3 )   in   t h e   b o t t o m   t i l e   ( 6 ) .  

6.  A  m e t h o d   of   m a n u f a c t u r i n g   a  s a f e t y   t i l e   as  c l a i m e d  

in  c l a i m s   1  to  5,  c h a r a c t e r i z e d   by  m a k i n g   a  c o n c r e t e   b o t t o m  

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



( 5 , 8 ) ,   s l i d i n g   t h e   b o t t o m   t i l e   (6)  o n t o   t h e   c o v e r   t i l e   ( 1 )  

and  a r r a n g i n g   t h e   g u a r d   e l e m e n t s   ( 1 0 , 1 1 ) .  

7.  A  s a f e t y   t i l e   as  c l a i m e d   in   c l a i m s   1  to   5 ,  

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

g r i p   a r o u n d   t h e   s i d e   e d g e   of   t h e   c o n c r e t e   b o t t o m   t i l e   ( F i g . 2 ) .  

8.  A  s a f e t y   t i l e   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  

in  t h a t   t h e   g u a r d   e l e m e n t   h a s   t h e   f o rm  of   a  t r a n s v e r s e l y  

d i r e c t e d   e l e m e n t   (19)  b e i n g   i n t e g r a l   w i t h   t h e   p i n   ( 5 , 8 ) .  

9.  A  s a f e t y   t i l e   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  

in   t h a t   t h e   l e n g t h   o f   t h e   s i d e   r i m s   ( 1 4 , 1 5 )   i s   c h o s e n   to   b e  

s m a l l e r   t h a n   t h e   o v e r a l l   t h i c k n e s s   o f   t h e   s a f e t y   t i l e   ( 1 6 ,  

F i g . 1 ) .  

10.   A  s a f e t y   t i l e   as   c l a i m e d   in   c l a i m s   1  to   9 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   r i m s   ( 1 4 , 1 5 )   of   t h e   c o v e r   t i l e   h a v e  

as  r e c e s s   (18)   on  t h e   t o p   s i d e   ( F i g . 3 ) .  
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