
J E u r o p a i s c h e s   

Patentamt  

European  Patent  Office  ©   Publication  number:  0  1 7 4   7 5 5  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

®  Application  number:  85305906.1  ©  Int.  CI.4:  E  01  C  13 /00  

^   E  01  C  9/08,  E  01  C  15/00 
@  Date  of  filing:  20.08.85  E  01  C  9 /00  

©Priority:  25.08.84  GB  8421655  ©Applicant:  NOTTINGHAMSHIRE  COUNTY  COUNCIL 
25.08.84  GB  8421659  County  Hall  West  Bridgford 
22.02.85  GB  8504667  Nottingham  NG2  7QP(GB) 

f©  Inventor:  Dury,  Peter  Leslie  Kennan 
©  Date  of  publication  of  application:  130  Holme  Road 

19.03.86  Bulletin  86/12  West  Bridgford  Nottingham(GB) 

(3)  Designated  Contracting  States:  ©  Representative:  Goodman,  Christopher  et  al, 
AT  BE  CH  DE  FR  GB  IT  U  LU  NL  SE  Eric  Potter  &  Clarkson  14  Oxford  Street 

Nottingham  NG1  5BP(GB) 

©  Pedestrian,  vehicular,  or  sports  playing  surfaces  and  underlays/shock  pads. 
©  An  artificial  turf  or  underlay  shock  pad  for  an  artificial 
turf  or  similar  surface  is  prepared  using  as  one  layer  an  open 
fibrous  structure  (2-4)  made  of  synthetic  material  having 
vertical  (4),  horizontal  (3)  and  angularly  inclined  (4)  fibres  the 
open  fibrous  structure  being  filled  with  a  particulate  material 
(5,6)  such  as  sand  or  soil  to  produce  a  composite  structure 
having  a  desired  compressibility.  The  open  fibrous  structure 
(2-4)  enables  the  particles  (5,6)  to  move  with  the  fibres  (4) 
when  pressure  is  applied  in  almost  any  direction  and  to 
"spring"  back  again.  The  composite  open  fibrous  structure 
(2-4)  is  therefore  suitable  either  as  an  underlay  for  an 
articifial  turf  of  conventional  design  or  as  an  artificial  surface 
on  its  own.  When  used  as  an  artificial  surface  laid  on  soil 
natural  grass  may  be  seeded  into  the  particulate  material  and 
is  able  to  grow  through  the  base  of  the  open  fibrous  structure 
(2-4)  to  root  into  the  soil. 
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T h i s   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  f o r m i n g   a  

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

u n d e r l a y / s h o c k   p a d .  

A c c o r d i n g   to  t h e   i n v e n t i o n   a  m e t h o d   of  f o r m i n g   a  

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

u n d e r l a y / s h o c k   pad  c o m p r i s e s   p r o v i d i n g   a  l a y e r   of  an  o p e n  
f i b r o u s   s y n t h e t i c   m a t e r i a l ,   and  d i s t r i b u t i n g   a  

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

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

r e d u c e d .  

The  p a r t i c u l a t e   m a t e r i a l   i s   s u i t a b l y   a  f i n e  

a g g r e g a t e   m a t e r i a l   such   as  s and   or  s o i l ,   or  a  s y n t h e t i c  

p a r t i c u l a t e   m a t e r i a l ,   f o r   e x a m p l e   of  p l a s t i c s   or  r u b b e r .  

P e a t   or  o t h e r   o r g a n i c   g r o w t h - s u p p o r t i n g   m a t e r i a l s   m a y  
a l s o   be  u s e d .   The  p a r t i c l e s   a p p l i e d   a r e   s u i t a b l y   s i z e d  

a t   0 . 1 2 5   to  3  mm  f o r   r u b b e r   or  t h e   l i k e   and  0 . 1 2 5   to  5  mm 

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

a l t h o u g h   f o r   c e r t a i n   a p p l i c a t i o n s ,   s u c h   as  c r i c k e t  

p i t c h e s   and  v e h i c u l a r   s u r f a c e s ,   a n g u l a r   p a r t i c l e s   a r e  

p r e f e r a b l e .   For   s o i l ,   t he   minimum  p a r t i c l e   s i z e   w i l l   b e  

s u b s t a n t i a l l y   s m a l l e r   t h a n   0 . 1 2 5   mm.  A  c o m b i n a t i o n   o f  

f i l l e r   p a r t i c l e s   may  be  u s e d ,   f o r   e x a m p l e   r u b b e r  

p a r t i c l e s   and  s a n d   in  d i s t i n c t   l a y e r s ,   or   even   u n i f o r m l y  

m i x e d   to  a c h i e v e   t he   d e s i r e d   c h a r a c t e r i s t i c s   of  b a l l  

b o u n c e ,   f o r   e x a m p l e ,   in  a  s p o r t s   p l a y i n g   s u r f a c e .  

The  f i b r o u s   m a t e r i a l   is   p r e f e r a b l y   a  p o l y e s t e r   o r  

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

r a n d o m l y   in  a  l a y e r   and  t h e n   n e e d l e - p u n c h i n g   t he   l a y e r   t o  

b i n d   the   f i b r e s   t o g e t h e r ,   f o l l o w e d   by  a t   l e a s t   o n e  

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

t h r o u g h   t he   l a y e r   so  as  to  e x t e n d   f rom  one  f a c e   t h e r e o f ,  

w h i l e   r e m a i n i n g   a n c h o r e d   a t   one  end  in  t h e   l a y e r .   T h e  

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



i n i t i a l l y   50%  to  75%  of  t h e   f  i b r e s -   v e r t i c a l   o r  

s u b s t a n t i a l l y   v e r t i c a l ,   some  f i b r e s   e x t e n d i n g   o b l i q u e l y ,  

and  the   r e m a i n d e r   h o r i z o n t a l   or  s u b s t a n t i a l l y   h o r i z o n t a l .  

The  h o r i z o n t a l   or  n e a r - h o r i z o n t a l   f i b r e s   may  fo rm  a  l a y e r  

a t   one  f a c e   of  t h e   w a d d i n g ,   g i v i n g   a  p i l e   c a r p e t - l i k e  

s t r u c t u r e   on  t h e   o p p o s i t e   f a c e .   The  i n i t i a l   a i r   s p a c e   i n  

t h e   w a d d i n g   r e p r e s e n t s   a b o u t   35%  to   80%  by  v o l u m e   of  t h e  

w a d d i n g .   A  s u i t a b l e   w a d d i n g   can   be  f o r m e d   f rom  a  m i x t u r e  

of  f i b r e s ,   c o m p r i s i n g   10%  to  30%  of  10  to  30  d e n i e r  

f i b r e s ,   f o r   e x a m p l e   p o l y p r o p y l e n e ,   and  t h e   b a l a n c e   o f  

a b o u t   100  to   150  d e n i e r   f i b r e s .   F i b r e s   in  e x c e s s   of  1 5 0  

d e n i e r   in  p a r t i c u l a r   in  the   r a n g e   150  to  300  d e n i e r   may  

be  d e s i r a b l e   f o r   s p e c i f i c   s u r f a c e s   bu t   t h e r e   a r e  

d i f f i c u l t i e s   in  n e e d l e   p u n c h i n g   as  t he   f i b r e   w e i g h t  

i n c r e a s e s   w h i c h   make  i t   d i f f i c u l t   to  p r o d u c e   a  good  o p e n  

f i b r o u s   s t r u c t u r e .   F i b r e s   in  t h e   i n t e r m e d i a t e   r a n g e   30 

to  100  d e n i e r   may  be  u s e d   in  s u b s t i t u t i o n   f o r   or  i n  

m i x t u r e   w i t h   t h e   o t h e r   f i b r e   r a n g e s .  
The  t h i c k n e s s   of  t he   w a d d i n g   is   p r e f e r a b l y   4  mm  t o  

37  mm,  more  p r e f e r a b l y   a t   l e a s t   1 2 . 5   mm,  and  t h e   d e n s i t y  

is   p r e f e r a b l y   f rom  0 . 2 5   to   1 . 2   kgm-2   f o r   an  18  mm  t h i c k  

w a d d i n g .   The  w a d d i n g   may  c o n t a i n   some  r e s i n   as  a  b i n d e r .  

A  f u r t h e r   m a t e r i a l   may  be  p l a c e d   on  t op   of  t h e  

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

b u t   t h e   s u r f a c e   may  be  u s a b l e   w i t h o u t   any  a d d i t i o n a l  

m a t e r i a l s .  

A l t e r n a t i v e l y ,   t he   f i b r o u s   m a t e r i a l ,   when  c o v e r e d  

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

m a t e r i a l   f o r m e d   f rom  s y n t h e t i c   m a t e r i a l s   such   a s  

p o l y p r o p y l e n e   or  p o l y e s t e r   f i b r e s   or  s t r i p s .  

One  a s p e c t   of  t h e   i n v e n t i o n   p r o v i d e s   a  m e t h o d   w h i c h  

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

p a r t i c u l a t e   g r o w t h   medium  w i t h i n   t h e   w a d d i n g   so  t h a t  

g r a s s   may  be  c u l t i v a t e d   t h e r e i n .   A l t h o u g h   i t   i s   known  t o  

use   p l a s t i c s   r e i n f o r c i n g   m e s h e s   and   t h e   l i k e   to   r e i n f o r c e  



a  t u r f   s u r f a c e ,   many  of-  t h e s e   s y s t e m s   r e s u l t   in  t h e  

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

t h e y   a r e   more  r e a d i l y   d a m a g e d .   Wi th   t h e   m e t h o d   of  t h i s  

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

w i t h i n   t h e   s u r f a c e   a n d ,   as  t h e s e   and  p a r t   of  t he   a e r i a l  

g r o w t h   a r e   p r o t e c t e d   by  the   f i l l e d   w a d d i n g ,   a  m o r e  

d u r a b l e   t u r f   may  be  f o r m e d .   T h i s   m e t h o d   may  be  a d a p t e d   t o  

p r o d u c e   t u r f   to  be  l a i d   a t   a n o t h e r   l o c a t i o n .   The  w a d d i n g  

w i t h   g r o w t h   med ium  f i l l e r   is  l a i d   on  a  s u i t a b l y   d r a i n e d ,  

bu t   p r e f e r a b l y   n o n - g r o w t h   s u p p o r t i n g   s u r f a c e ,   e . g .   o f  

c o n c r e t e ,   and  when  the   g r a s s   has   grown  to  t he   d e s i r e d  

d e n s i t y   t h e   r e s u l t a n t   t u r f   can   be  r o l l e d   up  f o r  

t r a n s p o r t .  

In  a  p r e f e r r e d   m e t h o d   of  p r e p a r i n g   a  m i x e d   n a t u r a l  

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

a r e a   to   be  t u r f e d   is  e x c a v a t e d   to   a  d e p t h   o f ,   f o r  

e x a m p l e ,   45  to   100  mm  b e l o w   t he   d e s i r e d   s u r f a c e   l e v e l .   A 

l i n i n g   of  w a t e r - p e r m e a b l e   m e m b r a n e ,   f o r   e x a m p l e   f o r m e d  

f rom  n e e d l e - p u n c h e d ,   r e s i n - b o n d e d ,   s y n t h e t i c   f i b r e s ,   i s  

p l a c e d   in  t h e   e x c a v a t i o n ,   and  a  l a y e r   of  s a n d   25  to   80  mm 

t h i c k   is   i n t r o d u c e d .   W a d d i n g   a p p r o x i m a t e l y   18  mm  t h i c k  

is   l a i d   on  to  the   s and   and  a  s o i l - o r   p e a t - b a s e d  

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

w a d d i n g   and  s e e d e d   w i t h   g r a s s   s e e d .   With   s u i t a b l e  

f e e d i n g   and  w a t e r i n g ,   a  s t r o n g   r e i n f o r c e d   t u r f   s u r f a c e  

can  be  p r o d u c e d ,   w h i c h   is  s u i t a b l e   f o r   use  as  a  

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

The  m e t h o d   of  t he   i n v e n t i o n   is   s i m p l e   and  e c o n o m i c a l  

and  p r o v i d e s   a  s t a b l e   s u r f a c e   s u i t a b l e   f o r   a  v a r i e t y   o f  

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

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

in  l o c a t i o n s   s u s c e p t i b l e   to  e r o s i o n   or  i n s t a b i l i t y .   T h e  

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

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

p l a y i n g   c h a r a c t e r i s t i c s ,   such   as  b a l l   b o u n c e ,   t h e  



c h a r a c t e r i s t i c s   b e i n g   c h o s e n   by  v a r y i n g   t h e   p o s i t i o n   o f  

t h e   l a y e r   of  w a d d i n g   in  t h e   s t r u c t u r e   of  t h e   s u r f a c e ,   a n d  

t h e   p a r t i c u l a t e   m a t e r i a l   u s e d   to  f i l l   t he   w a d d i n g .  

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

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

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

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

f i b r e   p i l e   of  t h e   c a r p e t .  

I t   has   been   f o u n d   t h a t   s u c h   a  c a r p e t   i s   c h e a p   t o  

m a n u f a c t u r e   and  has  an  e x t e n d e d   l i f e   in  c o m p a r i s o n   w i t h  

c o n v e n t i o n a l   c a r p e t s ,   p a r t i c l u a r l y   in  use   as  a  s p o r t s  

p l a y i n g   s u r f a c e   w h e r e   s p i k e d   s h o e s   a r e   u s e d .   In  s u c h  

c i r c u m s t a n c e s ,   a  f u r t h e r   a d v a n t a g e   of  t h e   c a r p e t   i n  

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   i s   t h a t   i t   g i v e s   r i s e   t o  

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

f rom  b o n d e d   r u b b e r   p a r t i c l e s   and  may  p e r m i t   a  r u n n e r   t o  

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

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

F i g u r e   1  shows  a  s e c t i o n   t h r o u g h   a  s u r f a c e  

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

t h e   i n v e n t i o n ;  

F i g u r e   2  shows   a  s e c t i o n   t h r o u g h   a  p l a y i n g   s u r f a c e  

a c c o r d i n g   to  a n o t h e r   a s p e c t   of  t h e   i n v e n t i o n ;   a n d  

F i g u r e s   3,  4  and  5  show  s e c t i o n s   t h r o u g h   s u r f a c e s  

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

i n v e n t i o n .  

R e f e r r i n g   to   F i g u r e   1,  on  to   a  s u i t a b l y   p r e p a r e d  

s u r f a c e   1,  w h i c h   may  be  s o i l ,   s a n d ,   or  e v e n   s u i t a b l y  

d r a i n e d   c o n c r e t e   or  t a r m a c a d a m ,   i s   l a i d   a  s h e e t   2  o f  

p o l y p r o p y l e n e   f i b r e   w a d d i n g   18  mm  t h i c k   and  c o m p r i s i n g  

20%  of  15  d e n i e r   f i b r e s ,   w i t h   t h e   b a l a n c e   of  100  d e n i e r  

f i b r e s .   The  w a d d i n g   is  f o r m e d   by  n e e d l e - p u n c h i n g   a  

r andom  mat  of  t h e   f i b r e s   to  p r o d u c e   a  s m o o t h   b a s e   l a y e r   3 

of  s u b s t a n t i a l l y   h o r i z o n t a l   f i b r e s   and  an  open   l a y e r   4  i n  

w h i c h   a t   l e a s t   60%  of  t h e   f i b r e s   a r e   v e r t i c a l   o r  



s u b s t a n t i a l l y   v e r t i c a l .  

A  l a y e r   of  r u b b e r   p a r t i c l e s   5  s i z e d   f rom  0 . 2 5   t o  

0 . 7 5   mm  is   p r o d u c e d   in  t he   open  l a y e r   4  to  a p p r o x i m a t e l y  

h a l f   t h e   h e i g h t   t h e r e o f   by  s p r i n k l i n g   a n d / o r   b r u s h i n g   i n  

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

s i g n i f i c a n t l y .   A  l a y e r   of  s a n d   6,  in  t h e   fo rm  of  r o u n d e d  

g r a i n s   s i z e d   a b o u t   0 .5   mm,  is   t h e n   i n t r o d u c e d   i n t o   t h e  

u p p e r   h a l f   of  t he   open  l a y e r   4,  to   o v e r l i e   t h e   r u b b e r  

p a r t i c l e   l a y e r   5 .  

The  r e s u l t i n g   s t r u c t u r e   can  be  u s e d   w i t h o u t   f u r t h e r  

c o v e r   as  a  p e d e s t r i a n   s u r f a c e   or  s p o r t s   s u r f a c e ,   bu t   a n  

a r t i f i c i a l   t u r f   may  be  l a i d   on  t o p ,   i f   d e s i r e d .  

In  an  a l t e r n a t i v e   c o n s t r u c t i o n ,   t h e   l a y e r   of  w a d d i n g  

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

in  p e r m e a b l e   m e m b r a n e ,   f o r   e x a m p l e   a  t h i n   (1  mm) 

r e s i n - b o n d e d   p o l y e s t e r   f i b r e   ma t .   T h i s   may  fo rm  a n  

e n v e l o p e ,   in  t he   m a n n e r   d i s c l o s e d   and  c l a i m e d   in  o u r  

p u b l i s h e d   E u r o p e a n   P a t e n t   A p p l i c a t i o n   No.  9 3 0 0 8 .  

R e f e r r i n g   to   F i g u r e   2,  a  s p o r t s   p l a y i n g   s u r f a c e  

s u i t a b l e   f o r   u se   as  a  r u n n i n g   t r a c k   s u r f a c e ,   f o r   e x a m p l e ,  

is   l a i d   on  a  s u i t a b l y   p r e p a r e d   b a s e   10  and  c o m p r i s e s  

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

been   f o r m e d   by  i n t r o d u c i n g   on  one  s i d e   of  t h e  

n e e d l e - p u n c h e d   w a d d i n g   a  l a y e r   11  of  an  a d h e s i v e ,   w h i c h  

is  t h e n   c u r e d .   The  f r e e   f i b r e s   12  u p s t a n d i n g   f rom  t h e  

b a s e   l a y e r   1  a r e   s p r i n k l e d   w i t h   r u b b e r   p a r t i c l e s   13  of  a  

maximum  p a r t i c l e   d i m e n s i o n   of  a b o u t   0 . 2 5   to   0 . 7 5  

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

p i l e   by  b r u s h i n g   or  r u b b i n g .   The  r u b b e r   i s   s u i t a b l y   a  

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

0 . 5   to   2 .5   k g m - 2 .  

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

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

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

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



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

a m o u n t   of  w e a r .  

F i g u r e   3  r e p r e s e n t s   a  p o r t i o n   of  a  s p o r t s   p l a y i n g  

s u r f a c e ,   f o r   e x a m p l e   a  s o c c e r   p i t c h .   A  s u i t a b l y - d r a i n e d  

b a s e   30,   f o r   e x a m p l e   a  l a y e r   of  s a n d ,   is  p r e p a r e d ,   and  a  

w a d d i n g   31  a p p r o x i m a t e l y   18  mm  t h i c k   of  a  t y p e  

h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   1,  i s  

l a i d   t h e r e o n .   Sand  32  h a v i n g   r o u n d e d   g r a i n s   of  m a x i m u m  

d i m e n s i o n   up  to   2  mm  i s   i n t r o d u c e d   i n t o   t h e   w a d d i n g   u n t i l  

t he   w a d d i n g   is  f i l l e d   to  t h e   h e i g h t   of  t h e   f i b r e s  

t h e r e i n .   A  c o n v e n t i o n a l   a r t i f i c i a l   t u r f   33  is   t h e n   l a i d  

on  t o p .   The  s u r f a c e   is   r e l a t i v e l y   q u i c k   and  i n e x p e n s i v e  

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

c o m p a r a b l e   w i t h   a  good   q u a l i t y ,   good   c o n d i t i o n ,   n a t u r a l  

t u r f   p i t c h   in  i t s   p l a y i n g   c h a r a c t e r i s t i c s .  

F i g u r e   4  shows  t h e   use  of  t h e   w a d d i n g   of  t h e   t y p e  

h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   1  in  a  

m i x e d   n a t u r a l   and  s y n t h e t i c   p l a y i n g   s u r f a c e .   A  bed  40  o f  

s a i d   or  s o i l   or  o t h e r   g r o w t h   med ium  is   l a i d   on  a  

s u i t a b l y - d r a i n e d   s u r f a c e .   The  w a d d i n g   41  is  l a i d   on  t o  

t he   bed  40  and  i s   f i l l e d   w i t h   s a n d ,   s o i l   or  o t h e r  

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

g r a s s   p l a n t s   42  have   t h e i r   r o o t s   43  w i t h i n   t he   bed  4 0 ,  

and  a r e   p r o t e c t e d   f r o m   damage   by  t h e   w a d d i n g   and  i t s  

p a r t i c u l a t e   f i l l i n g .   The  g r a s s   i s   c u t ,   w a t e r e d   and  f e d  

in  c o n v e n t i o n a l   m a n n e r ,   and  t h e   s u r f a c e   can  be  s p i k e d   a s  

n e c e s s a r y   to  m a i n t a i n   t h e   d r a i n a g e   and  s t r u c t u r e   of  t h e  

t u r f .  

F i g u r e   5  i l l u s t r a t e s   a  v a r i a t i o n   on  t he   s t r u c t u r e  

i l l u s t r a t e d   in  F i g u r e   4.  An  a r e a   of  s o i l   is   f i r s t  

e x c a v a t e d   to  g i v e   a  s h a l l o w   p i t   50,  in  the   b a s e   of  w h i c h  

d r a i n a g e   s l i t s   51  a r e   c u t   and  f i l l e d   w i t h   g r a v e l   or  t h e  

l i k e .   If   n e c e s s a r y ,   p o r o u s   d r a i n a g e   p i p e s   may  be  l a i d   i n  

t h e   b a s e s   of  t h e   s l i t s .   The  p i t   50  i s   l i n e d   w i t h   a  l a y e r  

52  of  a  w a t e r - p e r m e a b l e   m e m b r a n e ,   f o r   e x a m p l e   a  n o n - w o v e n  



s y n t h e t i c   f i b r e   m a t e r i a l ,   and  t h e n   f i l l e d   w i t h   s a n d   4 0 .  

The  w a d d i n g   41  is   l a i d   and  g r a s s   s e e d e d   in  i t   in  t h e  

m a n n e r   h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   4 .  

The  r e s u l t i n g   s u r f a c e   i s  s u i t a b l e   f o r   use   as  a  s o c c e r  

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

A  c o m p a r i s o n   of  t h e   b a l l - b o u n c e   c h a r a c t e r i s t i c s   o f  

s u r f a c e s   p r e p a 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   may  b e  

made  by  a  s i m p l e   t e s t ,   in  w h i c h   a  c r i c k e t   b a l l   and   a  

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

a  s u r f a c e ,   and  t he   h e i g h t   of  t h e   f i r s t   b o u n c e   i s  

m e a s u r e d .   B o u n c e   h e i g h t s   a r e   e x p r e s s e d   as  a  p e r c e n t a g e  

of  t h e   d r o p   h e i g h t .   F i r s t l y ,   by  way  of  c o m p a r i s o n   o n l y ,  

an  e n v e l o p e   c o n t a i n i n g   a  l a y e r   of  s a n d   37  mm  t h i c k   w a s  

p r e p a r e d   in  t h e   m a n n e r   d e s c r i b e d   in  our   p u b l i s h e d  

E u r o p e a n   P a t e n t   A p p l i c a t i o n   N o .  9 3 0 0 8 ,   on  a  c o n c r e t e  

b a s e .  

S e c o n d l y ,   a  15  mm  t h i c k   w a d d i n g ,   of  t h e   t y p e  

d e s c r i b e d   h e r e i n ,   h a v i n g   a  w e i g h t   of  1 . 1   k g m  2 ,   a n d  

f i l l e d   w i t h   s a n d ,   was  u s e d   and  t h i r d l y ,   a  15  mm  w a d d i n g  

f i l l e d   w i t h   r u b b e r   p a r t i c l e s   was  u s e d .  

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

o b t a i n e d   f o r   t h e s e   s u r f a c e s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t ,   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 ,   s u r f a c e s   can  be  p r o d u c e d   h a v i n g   w i d e l y  



d i f f e r i n g   c h a r a c t e r i s t i c s   and  t h e s e   s u r f a c e s   may  b e  

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

The  w e i g h t   p e r   s q u a r e   m e t r e   of  t h e   open   f i b r o u s  

s t r u c t u r e   may  be  e x t r e m e l y   l i g h t ,   f o r   e x a m p l e   as  low  a s  

250  grms  f o r   a  12  mm  t h i c k   l a y e r .   The  s t r u c t u r e   i s  

t h e r e f o r e   n o t   on  i t s   own  s u i t a b l e   f o r   a r t i c i f i a l   t u r f   o r  

as  an  u n d e r l a y / s h o c k   pad  and  i t   i s   o n l y   when  f i l l e d   w i t h  

the   p a r t i c u l a t e   m a t e r i a l   t h a t   t he   d e s i r e d   c h a r a c t e r i s t i c s  

a r e   o b t a i n e d .  



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

s p o r t s   p l a y i n g   s u r f a c e   or  u n d e r l a y / s h o c k   pad  s t r u c t u r e ,  
c h a r a c t e r i s e d   by  p r o v i d i n g   w i t h i n   s a i d   s t r u c t u r e   a  l a y e r  
of  an  open   f i b r o u s   s y n t h e t i c   m a t e r i a l ,   and  d i s t r i b u t i n g   a  

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

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

r e d u c e d .  

2.  A  m e t h o d   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   in  t h a t  

t h e   p a r t i c u l a t e   m a t e r i a l   c o m p r i s e s   s a n d   or  s o i l .  

3.  A  m e t h o d   a c c o r d i n g   to  C l a i m   1  or   2,  c h a r a c t e r i s e d   i n  

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

r u b b e r   or  a  p l a s t i c s   m a t e r i a l .  

4.  A  m e t h o d   a c c o r d i n g   to   C l a i m   1,  2  or   3,  c h a r a c t e r i s e d  

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

5.  A  m e t h o d   a c c o r d i n g   to   C l a i m   4,  c h a r a c t e r i s e d   in  t h a t  

t h e   w a d d i n g   has   v e r t i c a l ,   h o r i z o n t a l   and  a n g u l a r   f i b r e s  

50%  to   75%  of  t h e   f i b r e s   b e i n g   v e r t i c a l   or  s u b s t a n t i a l l y  

v e r t i c a l .  

6.  A  m e t h o d   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   t he   t h i c k n e s s   of  t h e   l a y e r   o f  

f i b r o u s   m a t e r i a l   is   4  mm  to  37  mm. 

7.  A  m e t h o d   a c c o r d i n g   to  C l a i m   6,  c h a r a c t e r i s e d   in  t h a t  

s a i d   t h i c k n e s s   is   a t   l e a s t   1 2 . 5   mm. 

8.  A  m e t h o d   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 ,   w h e r e i n  

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

c h a r a c t e r i s e d   by  c u l t i v a t i n g   g r a s s   or   t h e   l i k e   in  s a i d  

l a y e r .  

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

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

p e r m e a b l e   to  w a t e r ,   c h a r a c t e r i s e d   in  t h a t   a  f i r s t   l a y e r  

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

v e r t i c a l ,   h o r i z o n t a l   and  a n g u l a r   f i b r e s   of  s y n t h e t i c  

m a t e r i a l   i s   l a i d   on  top  of  t h e   f i r s t   s u r f a c e   t he   o p e n  



f i b r o u s   m a t e r i a l   b e i n g   s u b s e q u e n t l y   s u b s t a n t i a l l y  

c o m p l e t e l y   f i l l e d   w i t h   a  p a r t i c u l a t e   m a t e r i a l   to   f o rm  a  

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

to  p r o d u c e   a  d e s i r e d   c o m p r e s s i b i l i t y   of  t he   c o m p o s i t e  

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

a r t i f i c i a l   t u r f   m a t e r i a l   i s   l a i d   on  t o p   of  t h e   c o m p o s i t e  

l a y e r .  

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

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

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

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

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

v e r t i c a l ,   h o r i z o n t a l   and  a n g u l a r   f i b r e s   of  s y n t h e t i c  

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

c o m p l e t e l y   f i l l e d   w i t h   a  p a r t i c u l a t e   m a t e r i a l   to   f o rm  a  

c o m p o s i t e   l a y e r ,   and  in  t h a t   g r a s s   s e e d   is  p l a n t e d   i n t o  

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

open  f i b r o u s   m a t e r i a l   b e i n g   f o r m e d   s u c h   t h a t   t h e   g r a s s  
when  g rown  has   r o o t s   w h i c h   p a s s   t h r o u g h   t h e   f i b r o u s  

m a t e r i a l   i n t o   t h e   f i r s t   s u r f a c e .  
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