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©  Playing  surfaces  for  sports. 

A  method  of  constructing  a  playing  surface  for  sports 
such  as  soccer,  cricket  and  tennis  comprises  the  steps  of 
laying  at  least  one  flexible  water-permeable  envelope  (4) 
containing  an  unbonded  base  material  (5)  rising  sand,  on  a 
drained  or  water-permeable  surface  (1),  and  placing  a  sheet 
(9)  of  a  resilient  material  on  to  the  envelope.  In  a  preferred 
embodiment,  a  second  sheet  (20)  of  resilient  material  having 
different  bounce  characteristics  from  the  first  is  placed  on  the 
first  sheet,  and  an  artificial  turf  material  (10)  is  laid  on  top. 



This   i n v e n t i o n   r e l a t e s   to  a  method  of  c o n s t r u c t i n g   a  

p l a y i n g   s u r f a c e   for   s p o r t s   and  the  l i k e .  

Because   of  the  p r o b l e m s   of  m a i n t a i n i n g   in  g o o d  

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

such  s p o r t s   as  s o c c e r ,   c r i c k e t   and  t e n n i s ,   e s p e c i a l l y   when 

the  s u r f a c e s   are  s u b j e c t   to  f r e q u e n t   use  d u r i n g   p e r i o d s   o f  

e x c e s s i v e l y   high  or  low  r a i n f a l l ,   s y n t h e t i c   t u r f s ,   t y p i c a l l y  

in  the  form  of  a  r e s i l i e n t   c a r p e t   formed  from  p l a s t i c s  
m a t e r i a l s   such  as  p o l y p r o p y l e n e ,   have  been  d e v e l o p e d .  

S y n t h e t i c   t u r f s   have  h e r e t o f o r e   been  l a i d   in  the  manner   of  a  

c a r p e t ,   u s ing   a  r e s i l i e n t   u n d e r l a y   p l a c e d   on  a  p r e p a r e d  

s u r f a c e   such  as  c o n c r e t e   w i th   s u i t a b l e   d r a i n a g e .   A  p r o b l e m  

e x p e r i e n c e d   wi th   such  p l a y i n g   s u r f a c e s   is  t h a t   the   p l a y i n g  

c h a r a c t e r i s t i c s   of  the   s u r f a c e s   are  very   d i f f e r e n t   f r o m  

c o n v e n t i o n a l   t u r f ,   the   b a l l   in  b a l l   games  b o u n c i n g   f a s t e r  

and  r o l l i n g   d i f f e r e n t l y .  

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

method  of  c o n s t r u c t i n g   a  p l a y i n g   s u r f a c e   fo r   s p o r t s   and  t h e  

l i k e ,   c h a r a c t e r i s e d   by  the   s t e p s   o f  :  

(A)  l a y i n g   on  a  d r a i n e d   or  w a t e r - p e r m e a b l e   s u r f a c e  

at  l e a s t   one  e n v e l o p e   formed  of  a  f l e x i b l e  

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

unbonded  base   m a t e r i a l   c o m p r i s i n g   s and ;   a n d  

(B)  p l a c i n g   on  the  e n v e l o p e   or  e n v e l o p e s   a  s h e e t  

of  a  r e s i l i e n t   m a t e r i a l .  

The  s h e e t   of  r e s i l i e n t   m a t e r i a l   may  be  formed  from  r u b b e r  

p a r t i c l e s ,   such  as  comminuted   used  motor  v e h i c l e   t y r e s ,   b o n d e d  

t o g e t h e r   wi th   a  p o l y m e r i c   m a t e r i a l .   The  t h i c k n e s s   of  the  s h e e t  

w i l l   depend  on  the  game  for   which  the  s u r f a c e   is  i n t e n d e d   and  

the  c o n s t r u c t i o n   of  the   u n d e r l y i n g   e n v e l o p e s   and  s u r f a c e .   A 

t y p i c a l   t h i c k n e s s   would  be  6mm. 

A l t e r n a t i v e l y ,   the  s h e e t   of  r e s i l i e n t   m a t e r i a l   may 

c o m p r i s e   dense   expanded  p o l y e t h y l e n e .   A  c o m b i n a t i o n   of  the  two 



t y p e s   of  r e s i l i e n t   s h e e t   m a t e r i a l   may  be  used ,   w i th   e i t h e r   t h e  
bonded  p a r t i c u l a t e   r u b b e r   m a t e r i a l   or  the  p o l y e t h y l e n e   m a t e r i a l  

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

r e q u i r e d .   A  s y n t h e t i c   p l a y i n g   s u r f a c e   m a t e r i a l ,   such  as  a  

s y n t h e t i c   t u r f   or  a  c a r p e t   m a t e r i a l ,   may  be  p l a c e d   on  t h e  

r e s i l i e n t   s h e e t   or  s h e e t s ,   to  s i m u l a t e   more  c l o s e l y   a  t u r f  

p l a y i n g   s u r f a c e .   In  one  embodiment   of  the  i n v e n t i o n   a  

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

r e s i l i e n t s   s h e e t   m a t e r i a l   l a i d   d i r e c t   on  the  e n v e l o p e   o r  

e n v e l o p e s .  

P r e f e r a b l y ,   the   t h i c k n e s s   of  the  base  m a t e r i a l   in  t h e  

e n v e l o p e   or  e n v e l o p e s   is  in  the  r ange   of  12mm  to  75mm.  The  

t h i c k n e s s   chosen   w i l l   depend  upon  the  c h a r a c t e r i s t i c s   d e s i r e d .  

P r e f e r a b l y ,   e s p e c i a l l y   fo r   s u r f a c e s   o t h e r   than   fo r   c r i c k e t   a  

p l u r a l i t y   of  e n v e l o p e s   is  used ,   the  e n v e l o p e s   f i t t i n g   t o g e t h e r  

to  form  a  c o n t i n u o u s   l a y e r ,   the   s h e e t   of  r e s i l i e n t  m a t e r i a l  

be ing   p l a c e d   on  the  c o n t i n u o u s   l a y e r   so  formed.   The  s i z e s   o f  

the  e n v e l o p e s   p r e f e r a b l y   v a r y   from  4m  wide  x  20m  long  in  a r e a s  

of  l e s s   i n t e n s e   wear  to  2m  wide  x  7m  long  in  a r e a s   of  h i g h  

i n t e n s i t y   wear .   The  or  each  e n v e l o p e   may  be  s u b - d i v i d e d   by  t h e  

use  of  r e s i l i e n t l y - c o m p r e s s i b l e   s t r i p s ,   e . g .   of  e x p a n d e d  

p l a s t i c s   m a t e r i a l ,   l a i d   on  to  the  lower   l a y e r   of  e n v e l o p e  

m a t e r i a l .  

S u i t a b l e   r a n g e s   of  c o m p o s i t i o n s   for   the  base  m a t e r i a l   a r e  

, i n d i c a t e d   in  the  f o l l o w i n g   t a b l e  





The  c h a r a c t e r i s t i c s   of  the  base  m a t e r i a l   may  a l t e r n a t i v e l y  
, 

be  m o d i f i e d   by  add ing   to  the  sand  m a t e r i a l s   such  as  p l a s t i c s  

foam  c h i p s   or  p a r t i c l e s .   These  e n v e l o p e s   may  be  formed  o f  

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

o t h e r w i s e   j o i n e d   t o g e t h e r   at  the  e d g e s .   D i f f e r e n t   t y p e s   o f  

f a b r i c   may  be  used  to  form  the  upper   and  l ower   l a y e r s   of  t h e  

e n v e l o p e .  

The  method  of  the  i n v e n t i o n   p r o d u c e s   a  p l a y i n g   s u r f a c e  

which  a v o i d s   the  m a i n t e n a n c e   r e q u i r e m e n t s   of  c o n v e n t i o n a l   t u r f  

but   which  g i v e s   p l a y i n g   c h a r a c t e r i s t i c s   much  c l o s e r   to  t h o s e  

a c h i e v e d   by  c o n v e n t i o n a l   t u r f   and  which  change   w i t h   w e a t h e r  

c o n d i t i o n s   in  a  s i m i l a r   manner   to  c o n v e n t i o n a l   t u r f s ,   b u t  

w i t h o u t   the  r i s k   of  d e g r a d a t i o n   of  the  s u r f a c e   i n t o   mud,  o r  

r u t s   in  very   dry  or  ve ry   co ld   w e a t h e r .  

R e f e r e n c e   is  made  to  the  d r a w i n g s ,   in  w h i c h  :  

F i g u r e   1  is  a  s e c t i o n a l   view  of  a  p l a y i n g   s u r f a c e   s u i t a b l e  

for  w i n t e r   games;  a n d  

F i g u r e s   2  and  3  a re   s e c t i o n a l   v iews  of  p l a y i n g   s u r f a c e s  

a i m i l a r   to  t h a t   shown  in  F i g u r e   1,  but   m o d i f i e d   to  p r o d u c e  

c h a r a c t e r i s t i c s   s u i t a b l e   fo r   c r i c k e t   or  t e n n i s .  

R e f e r r i n g   f i r s t   to  F i g u r e   1,  the  g round   1  upon  which  t h e  

p l a y i n g   s u r f a c e   2  is  to  be  l a i d   is  f i r s t   p r e p a r e d ,   i f   n o t  

a l r e a d y   a d e q u a t e l y   d r a i n e d ,   by  the  i n s t a l l a t i o n   of  d r a i n a g e  

c h a n n e l s   or  3  f i l l e d   wi th   s u i t a b l e   p e r m e a b l e   m a t e r i a l   and  t h e n  

L e v e l l e d .  

E n v e l o p e s   4  are  p r e p a r e d   from  s h e e t s   of  a  p e r m e a b l e   g l a s s  

f i b r e   f a b r i c ,   f i l l e d   w i th   the  sand  base  m a t e r i a l   5,  and  f o l d e d  

and  p inned   at  the  e d g e s .   At  j o i n s   6  be tween   a d j a c e n t  

e n v e l o p e s ,   the  edge  7  of  the  f i r s t   e n v e l o p e   4a  is  l e f t   f r e e   o f  

sand  and  i s  p i n n e d   or  n a i l e d   to  the  ground  u s i n g  

c o r r o s i o n - r e s i s t a n t   n a i l s   8  of  s u i t a b l e   l e n g t h .   The  s e c o n d  

e n v e l o p e   4b  is  then  p o s i t i o n e d   over   the  t h i n   edge  p o r t i o n   7 .  

The  c o m p o s i t i o n   of  the  sand  base   m a t e r i a l s   is  c h o s e n   from  t h e  

r ange   of  c o m p o s i t i o n s   s e t   out   h e r e i n b e f o r e   in  the  T a b l e ,   f o r  

w i n t e r   games  p i t c h e s .   An  u n d e r l a y   9,  c o m p r i s i n g   a  mat  o f  

po lymer   bonded  r u b b e r   p a r t i c l e s ,   is  then  l a i d   on  top  of  t h e  



e n v e l o p e s   and  s u i t a b l y   s e c u r e d ,   e . g .   by  n a i l s   or  p i n s   at  t h e  

edges   t h e r e o f ,   and  the  s y n t h e t i c   t u r f   10  can  then   be  l a i d   o n  

t h e , u n d e r l a y   9  in  the  c o n v e n t i o n a l   m a n n e r .  
The  s u r f a c e s   i l l u s t r a t e d   in  F i g u r e s   2  and  3  are   m o d i f i e d  

to  s u i t   summer  games  such  as  c r i c k e t   or  t e n n i s .   The  sand  b a s e  

m a t e r i a l  5   is   c h o s e n   from  a  r ange   of  c o m p o s i t i o n s   in  the  s e c o n d  

p a r t   of  the  Tab le   h e r e i n b e f o r e .   In  the  s u r f a c e   i l l u s t r a t e d   i n  

F i g u r e   2,  the  s y n t h e t i c   t u r f   is  r e p l a c e d   by  a  l a y e r   20  of  a  

dense   p o l y e t h y l e n e   foam  wi th   a  t h i c k n e s s   of  abou t   5mm  and  a  

d e n s i t y   of  175  kg /m3.   This  l a y e r   20  s e r v e s   to  r e d u c e   t h e  

d e g r e e   of  bounce   of  a  b a l l   s t r i k i n g   the  s u r f a c e ,   and  is  i n  

i t s e l f   known  fo r   such  a p p l i c a t i o n s .   In  F i g u r e   3,  the  s u r f a c e  

i l l u s t r a t e d   is  i d e n t i c a l   to  t h a t   of  F i g u r e   2 ,  b u t   has  a  l a y e r  

of  s y n t h e t i c   t u r f   p l a c e d   on  the  foam  l a y e r   2 0 .  



1.  A  method  of  c o n s t r u c t i n g   a  p l a y i n g   s u r f a c e   for   s p o r t s   a n d  

the   l i k e ,   c h a r a c t e r i s e d   by  the  s t e p s   o f  :  

(A)  l a y i n g   on  a  d r a i n e d   or<  w a t e r - p e r m e a b l e   s u r f a c e   (1)  a t  

l e a s t   one  e n v e l o p e   (4)  formed  of  a  f l e x i b l e  

w a t e r - p e r m e a b l e   m a t e r i a l   and  c o n t a i n i n g   an  u n b o n d e d  

base   m a t e r i a l   (5)  c o m p r i s i n g   s and ;   a n d  

(B)  p l a c i n g   on  to  the  e n v e l o p e   or  e n v e l o p e s   a  s h e e t   ( 9 )  

of  a  r e s i l i e n t   m a t e r i a l .  

2.  A method  a c c o r d i n g   to  Claim  1,  c h a r a c t e r i s e d   in  t h a t   s t e p  

(A)  c o m p r i s e s   l a y i n g   a  p l u r a l i t y   of  the  e n v e l o p e s   so  t h a t   t h e  

e n v e l o p e s   b u t t   t o g e t h e r   to  form  a  c o n t i n u o u s   l a y e r .  

3.  A  method  a c c o r d i n g   to  Claim  1  or  2,  c h a r a c t e r s i e d   in  t h a t  

the   s h e e t   of  r e s i l i e n t   m a t e r i a l   is  formed  from  r u b b e r   p a r t i c l e s  

bonded  t o g e t h e r .  

4.  A  method  a c c o r d i n g   to  Claim  1  or  2,  c h a r a c t e r i s e d   in  t h a t  

the  s h e e t   of  r e s i l i e n t   m a t e r i a l   c o m p r i s e s   d e n s e   e x p a n d e d  

p o l y e t h y l e n e .  

5.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d  

in  t h a t   a  second  s h e e t   (20)  of  r e s i l i e n t   m a t e r i a l   is  p l a c e d   o n  

the   f i r s t   s h e e t   of  r e s i l i e n t   m a t e r i a l ,   the  s econd   s h e e t   h a v i n g  

a  d i f f e r e n t   s t i f f n e s s   a n d / o r   r e s i l i e n c e   from  the  f i r s t .  

6.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d  

by  l a y i n g   on  to  the  r e s i l i e n t   m a t e r i a l   a  s y n t h e t i c   p l a y i n g  
s u r f a c e   m a t e r i a l   (10)  such  as  s y n t h e t i c   t u r f   or  c a r p e t  

m a t e r i a l .  

7.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d  

in  t h a t   the  t h i c k n e s s   of  the  base  m a t e r i a l   in  the  e n v e l o p e   o r  

e n v e l o p e s   is  from  12mm  to  75mm. 

8.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d  

in  t h a t   the  s i z e s   of  the   e n v e l o p e s   are  from  2m  wide  and  7m  l o n g  

to  4m  wide  and  20m  l o n g .  
9.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d  

in  t h a t   the  base   m a t e r i a l   a l s o   c o n t a i n s   g r a v e l .  



10.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d  

in  t h a t   the  base   m a t e r i a l   a l s o   c o n t a i n s   c l a y .  
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