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54  Geotechnical  device. 
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A  geotechnical  device,  which  among  other  purposes  is 
useful  for  sampling  soil  or  rock  in  percussive  boring  or  rotary 
drilling  operations,  comprises  a  one-piece,  normally  flat  mem- 
ber  (1)  of  resilient  material,  having  a  continuous  circular  cir- 
cumference  and  having  at  least  one  projection  extending  from 
said  circumference  towards  or  beyond  its  centre.  In  one  pre- 
ferred  form  the  device  comprises  a  circular  disc  (1)  of  resilient 
material,  having  at  least  three  radial  cuts  or  slots  (2)  extending 
from  the  centre  of  the  disc  towards  its  circumference  and  hav- 
ing  one  or  more  concentric  ribs  (5)  between  the  centre  (3)  of 
the  disc  and  the  radially  outer  limit  (4)  of  the  cuts  or  slots  (2). 
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The  p r e s e n t   i n v e n t i o n   is   a  d e v i c e   h a v i n g   a  w i d e  

range   of  a p p l i c a t i o n s   in  the  f i e l d   of  g e o t e c h n o l o g y .  

In  p a r t i c u l a r ,   i t   is  of  v a l u e   as  a  f i t t i n g   a s s o c i a t e d  

wi th   the  d r i l l i n g   s t r i n g   in  p e r c u s s i v e   b o r i n g   a n d  

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

s o i l   or  rock  c o r e s .  

When  h o l l o w   c u t t i n g   shoes   or  b i t s   are   used   in  b o r i n g  

or  d r i l l i n g   to  o b t a i n   s o i l   or  rock   samples   f o r   the  p u r p o s e  

of  e s t a b l i s h i n g   the  n a t u r e   of  a  s o i l   or  rock   s u c c e s s i o n ,  

the   r emova l   of  a  sample   from  i t s   u n d e r g r o u n d   l o c a t i o n  

is   an  u n r e l i a b l e   o p e r a t i o n ,   d e p e n d i n g   upon  f r i c t i o n a l  

r e t e n t i o n   of  the   sample   w i t h i n   the   c u t t i n g   shoe  or  b i t .  

In  a  s i g n i f i c a n t   p e r c e n t a g e   of  b o r i n g s   or  d r i l l i n g s ,   when  

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

d i s c o v e r e d   t h a t   no  sample  has  been  r e t a i n e d .   One  a im  

of  my  i n v e n t i o n   i s   t h e r e f o r e   to  p r o v i d e   a  d e v i c e   by  m e a n s  

of  which  a  p o s i t i v e   p i c k - u p   of  samples   is  a c h i e v e d .  

The  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  my  i n v e n t i o n  

c o m p r i s e s   a  o n e - p i e c e ,   n o r m a l l y   f l a t   member  of  r e s i l i e n t  

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

h a v i n g   at  l e a s t   one  p r o j e c t i o n   e x t e n d i n g   from  s a i d  

c i r c u m f e r e n c e   t o w a r d s   or  beyond  i t s   c e n t r e .  

The  d e v i c e   may  be  made  of  a  wide  r ange   of  d i f f e r e n t  

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

n a t u r a l   and  s y n t h e t i c   r u b b e r .   The  p a r t i c u l a r l y   p r e f e r r e d  



m a t e r i a l   is  a  p o l y u r e t h a n e   h a v i n g   a  Shore  H a r d n e s s   of  45  

to  95.  This  m a t e r i a l   r e p r e s e n t s   the  b e s t   b a l a n c e   i n  

p r a c t i c e   be tween   the   v a r i o u s   f a c t o r s   of  p r i c e ,   r e s i l i e n c e ,  

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

The  d e v i c e   may  t a k e   a  v a r i e t y   of  fo rms .   Thus  i t   may  b e  

in  the   form  of  a  f l a t   a n n u l u s   wi th   a  s i n g l e   i n t e g r a l   p r o j e c t i o n  

e x t e n d i n g   t owards   or  beyond  the  c e n t r e   of  the   a n n u l u s   or  i t  

may  be  an  a n n u l u s   wi th   two  or  more  p r o j e c t i o n s .   The  p r o j e c t i o n  

or  p r o j e c t i o n s   may  be  p a r a l l e l - s i d e d   or  may  be  s e g m e n t s  

e x t e n d i n g   only  a  p a r t   of  the way  or  a l l   of  the   way  t o w a r d s  

the   c e n t r e   of  the  d e v i c e .   When  the  p r o j e c t i o n   or  p r o j e c t i o n s  

are   in  the  form  of  s e g m e n t s ,   t h e y   p r e f e r a b l y   i n d i v i d u a l l y  

i nc lose   an  ang le   of  not   more  t han   120  d e g r e e s .  

P r e f e r a b l y ,   each  p r o j e c t i o n   has  at  l e a s t   one  t r a n s v e r s e  

r i b ,   which  is  i n t e n d e d   to  i m p a r t   a d d i t i o n a l   s t r e n g t h   to  t h e  

p r o j e c t i o n   and  which  may  a l so   s e r v e   a  f u r t h e r   f u n c t i o n  

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

The  d i a m e t e r   of  the   d e v i c e   w i l l   depend  upon  the  s p e c i f i c  

p u r p o s e   f o r   which  i t   i s   to  be  used   bu t ,   in  the  case  of  i t s  

use  fo r   b o r i n g   or  d r i l l i n g ,   i s   d e t e r m i n e d   by  the  i n d d e  

d i a m e t e r   of  the   body  of  the  c u t t e r ;   in  such  a  c a s e ,   t h e  

o v e r a l l   d i a m e t e r   of  the   d e v i c e   p r e f e r a b l y   e x c e e d s   t h a t  

i n s i d e   d i a m e t e r   by  a  smal l   amount .   T y p i c a l l y ,   the   d e v i c e  

w i l l   be  be tween   a b o u t   1  cm.  and  about   2  m e t r e s   in  d i a m e t e r ,  

e s p e c i a l l y   be tween   abou t   5  cm.  and  about   40  cm.,  fo r   e x a m p l e  

abou t   12 .5   cm.  in  d i a m e t e r .  

The  t h i c k n e s s   of  the   d e v i c e   depends   upon  i t s   d i a m e t e r ,  

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

made  and  the  p u r p o s e   f o r   which  i t   i s   to  be  u s e d ,   among 



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

the  s h o r t e r   the  p r o j e c t i o n s ,   the   t h i n n e r   i t   can  b e .  

T y p i c a l l y ,   the   d e v i c e   may  be  1.5  mm  to  6 .0  mm.  or  more  

in  t h i c k n e s s ,   which  t h i c k n e s s   may  in  t u r n   be  e f f e c t i v e l y  

i n c r e a s e d   by  r i b s   of  h e i g h t   b e t w e e n   0 .5  and  1.5  mm. 

In  a  p a r t i c u l a r l y   p r e f e r r e d   form  of  my  d e v i c e ,   i t  

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

at  l e a s t   t h r e e   r a d i a l   cu t s   e x t e n d i n g   from  the  c e n t r e   o f  

the   d i s c   t o w a r d s   i t s   c i r c u m f e r e n c e ,   and  h a v i n g   one  o r  

more  c o n c e n t r i c   r i b s   l y i n g   b e t w e e n   the  c e n t r e   of  t h e  

d i s c   and  the  r a d i a l l y   o u t e r   l i m i t   of  s a i d   r a d i a l   c u t s .  

The  number  of  r a d i a l   c u t s   in  the   d i s c   is  p r e f e r a b l y   a t  

l e a s t   f o u r ,   but  a d v a n t a g e o u s l y   i s   h i g h e r   t han   t h i s   a n d  

may  be  as  h igh  as  f o r t y e i g h t ,   f o r   example .   P a r t i c u l a r l y  

good  r e s u l t s   a re   o b t a i n e d   when  the  number  of  c u t s   i s  

be tween   abou t   s i x   and  about   t w e n t y f o u r .   In  one  p r e f e r r e d  

form,  the   d i s c   has  t w e l v e   r a d i a l   c u t s .   I t   w i l l   be  u n d e r s t o o d  

t h a t   the   e f f e c t   of  the   cu t s   i s   to  d i v i d e   the   d i s c   i n t o   a  

l i k e   number  of  f l e x i b l e ,   r e s i l i e n t   s e g m e n t s ,   j o i n e d   t o g e t h e r  

at   t h e i r   c i r c u m f e r e n c e .  

A l t h o u g h   I  have  used  the   word  " c u t s "   to  d e s c r i b e   t h e  

r a d i a l   f e a t u r e s   which  s e p a r a t e   the   d i s c   s e g m e n t s ,   I  w o u l d  

e x p l a i n   t h a t   i t   is   no t   n e c e s s a r y   t h a t   t h o s e   f e a t u r e s   b e  

formed  by  c u t t i n g .   One  c o n v e n i e n t   way  of  making  the  d i s c  

is   by  m o l d i n g ,   in  which  case   the   " c u t s "   a re   an  i n t e g r a l  

f e a t u r e   of  the  d i s c .  



The  cu t s   p r e f e r a b l y   e x t e n d   a  major   p r o p o r t i o n   of  t h e  

d i s t a n c e   from  the   c e n t r e   of  the   d i s c   to  i t s   c i r c u m f e r e n c e ,  

t h a t   is  they   are   p r e f e r a b l y   at  l e a s t   50  per   c e n t   of  t h e  

d i s c   r a d i u s   in  l e n g t h .   More  p r e f e r a b l y ,   t hey   are   e q u a l  

to  be tween   65  and  90  per   cen t   of  the   d i s c   r a d i u s .  

The  d i s c ,   as  s t a t e d ,   has  one  or  more  c o n c e n t r i c  

r i b s   l y i n g   be tween   the  d i s c   c e n t r e   and  the   r a d i a l l y   o u t e r  

l i m i t   of  the  r a d i a l   c u t s .   The  number  of  such  r i b s   i s  

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

of  the   d i s c ,   the   s t r e n g t h   and  f l e x i b i l i t y   of  the   d i s c  

m a t e r i a l   and  the  d i a m e t e r   of  the   d i s c .   T y p i c a l l y ,   b e t w e e n  

two  and  t h i r t y   or  more  such  r i b s ,   e s p e c i a l l y   be tween   two  

and  t en   r i b s ,   are   p r o v i d e d .  

The  r i b s   may  be  of  any  d e s i r e d   c r o s s - s e c t i o n a l   p r o f i l e  

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

to  the   p r o j e c t i o n   or  p r o j e c t i o n s .   Thus  th4lymay  be  of  r o u n d e d  

or  a n g u l a r   p r o f i l e .   However,   i t   has  been  found  to  b e  

p a r t i c u l a r l y   a d v a n t a g e o u s   i f   the   r i b s   a re   of  i n w a r d l y -  

i n c l i n e d   s a w - t o o t h   p r o f i l e ,   t h a t   i s   i f   each  r i b   c r o s s -  

s e c t i o n   is   in  the   shape  of  an  i n v e r t e d   "V",  wi th   the  p o i n t  

t h e r e o f   g e n e r a l l y   t o w a r d s   the  c e n t r e   of  the  d i s c   or  o t h e r  

c i r c u l a r   d e v i c e .  

The  o p e r a t i o n   of  the  d i s c   i s   r e n d e r e d   much  more  e f f e c t i v e  

i f   means  are  p r o v i d e d   to  ho ld   i t s   o u t e r   edge .   For  e x a m p l e ,  

i f   the   edge  of  the   d i s c   is   c lamped   be tween  a n n u l a r   m e t a l  

members,  d i s t o r t i o n   of  the   d i s c   in  use  is  l i m i t e d   to  t h o s e  

a r e a s ,   namely  the  f l e x i b l e   s e g m e n t s ,   where  i t   is   d e s i r e d  

t h a t   i t   shou ld   o c c u r .   In  a  p r e f e r r e d   form  of  my  i n v e n t i o n ,  



the   edge  of  the   d i s c   i s   he ld   be tween   a b u t t i n g   s u r f a c e s   or  a  

p a i r   of  a x i a l l y   a l i g n e d   c y l i n d r i c a l   members.   A l t e r n a t i v e l y ,  

in  a n o t h e r   form  of  my  i n v e n t i o n ,   the   edge  of  the   d i s c   i s  

p r o v i d e d   with  one  or  more  u p s t a n d i n g   p r o j e c t i o n s ,   w h i c h  

engage  in  a  c o m p l e m e n t a r y   r e c e s s   in  the  c u t t e r   body  o r  

shoe  or  b i t   and  t h e r e b y   r e t a i n   the   d i s c   a g a i n s t   d i s t o r t i o n .  

In  use  of  my  i n v e n t i o n ,   the   f l e x i b l e   s egmen t s   d i s t o r t  

to  a l l o w   a  body,  f o r   example  a  c y l i n d r i c a l   sample   of  s o i l  

or  r o c k ,  t   pass   a x i a l l y   t h r o u g h   the   d i s c   but   the   r e s i l i e n c e  

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

the  s i d e s   of  the   body  or ,   in  the   case   of  a  body  of  f i n i t e  

l e n g t h ,   beh ind   the   body.   Movement  of  the   body  in  t h e  

r e v e r s e   d i r e c t i o n   i s   r e n d e r e d   ve ry   d i f f i c u l t   by  the  r e s i l i e n c e  

of  the   segments   and  the   d i s c   t h e r e f o r e   a c t s   in  the  m a n n e r  

of  a  one-way  v a l v e .   This  e f f e c t   is   s i g n i f i c a n t l y   e n h a n c e d  

i f   the   r i b s   are   of  s a w - t o o t h   s e c t i o n   as  d e s c r i b e d   a b o v e .  

By  v i r t u e   of  t h i s   e f f e c t ,   in  the   case   of  a  sample  of  s o i l   o r  

c l a y  f o r   example ,   the   m a t e r i a l   i s   r e t a i n e d   p o s i t i v e l y   w i t h i n  

the  c u t t i n g   shoe  or  b i t   and  is   n o t ,   as  has  h e r e t o f o r e   b e e n  

the   c a s e ,   d e p e n d e n t   upon  f r i c t i o n   a g a i n s t   the   i n s i d e   of  t h e  

shoe  or  b i t   to  e n s u r e   i t s   r e t e n t i o n .  

The  s a m p l e - r e t a i n i n g   e f f e c t   of  the   d e v i c e   a c c o r d i n g  

to  my  i n v e n t i o n   may  be  f u r t h e r   enhanced   by  u s i n g   two  o r  

more  such  d e v i c e s   in  a x i a l l y - a l i g n e d   s e r i e s .   Thus,  i n  

the   case   of  an  e l o n g a t e d   s a m p l e ,   the   sample  i s   t h e r e b y  

g r i p p e d   at  two  or  more  p o i n t s   a l o n g   i t s   l e n g t h .   F u r t h e r m o r e ,  

in  the  case   of  a  t y p i c a l   l a y e r e d   sample ,   the   l a y e r i n g   i s  



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

In  a  f u r t h e r   form  of  my  i n v e n t i o n ,   the  s a m p l e -  

r e t a i n i n g   d e v i c e   (or   d e v i c e s )   is   f i t t e d   over   a  b a l l - r a c e .  

In  t h i s   way,  the   d i s c   may  r o t a t e   or  r emain   s t a t i o n a r y   a s  

may  be  a p p r o p r i a t e   to  the  c i r c u m s t a n c e s .   Thus,   in  t h e  

case   of  r o t a r y   d r i l l i n g ,   when  the  sample  has  been  t a k e n  

and  is  s u b s e q u e n t l y   to  be  w i t h d r a w n ,   the  d i s c   may  r e m a i n  

s t i l l   wh i le   the  d r i l l   i t s e l f   is   r o t a t e d   d u r i n g   the  w i t h d r a w i n g  

s t e p .  

As  y e t a f u r t h e r   o p t i o n a l   f e a t u r e   of  my  i n v e n t i o n ,   when 

the  d e v i c e   is  in  use  f o r   p e r c u s s i v e   b o r i n g   f o r   example ,   a  

" c h u t e "   may  be  formed  w i t h i n   the   upper   end  of  the  c u t t e r  

body  so  as  to  d i v e r t   m a t e r i a l   which  p a s s e s   t h r o u g h   t h e  

c u t t e r   out   at  an  a n g l e   t h r o u g h   an  a p e r t u r e   in  the  s ide   o f  

the  c u t t e r   body.   In  t h i s   way,  a  l a y e r e d   sample  e n t e r i n g  

the   body  t h r o u g h   the   c u t t i n g   head  may  pass   c o n t i n u o u s l y  

t h r o u g h   the  body  and  out  t h r o u g h   the  s i de   a p e r t u r e ,  

p r e s e r v i n g   d i s c o n t i n u i t i e s   in  the   s t r a t u m .  

My  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d   w i t h  

r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F ig .   1  is   a  p l an   view  from  below  of  a  d i s c  

a c c o r d i n g   to  my  i n v e n t i o n ;   a n d  

F ig .   2  is   a  s e c t i o n a l   view  of  the   d i s c   o f  

F ig .   1,  r e t a i n e d   in  p o s i t i o n   in  a  c u t t i n g   h e a d .  

In  the  d r a w i n g s ,   the   d i s c   i l l u s t r a t e d   is  made  o f  

p o l y u r e t h a n e   of  Shore   H a r d n e s s   a p p r o x i m a t e l y   55  and  i s  

i n t e n d e d   fo r   use  when  d r i l l i n g   t h r o u g h   r e l a t i v e l y   s o f t  

c l a y .   For  s t i f f e r   c l a y ,   m a t e r i a l   of  Shore   H a r d n e s s  

abou t   90  is  p r e f e r r e d .  



The  d i s c ,   i n d i c a t e d   by  the  numera l   1,  has  t w e l v e  

r a d i a l   cu t s   2  which  e x t e n d   abou t   80  per   cen t   of  the   d i s t a n c e  

from  the  c e n t r e   of  the   d i s c   t o w a r d s   i t s   c i r c u m f e r e n c e .   The 

d i s c   c e n t r e   is  a p e r t u r e d   at  3  and  the  r a d i a l l y   o u t e r   e n d s  

of  the  cu t s   2  each  has  a  s m a l l   c i r c u l a r   ho le   4  a s s o c i a t e d  

wi th   i t .   Three  c o n c e n t r i c   c i r c u l a r   r i b s   5  p r o j e c t   f r o m  

the  u n d e r s i d e   of  the   d i s c   1  and  i n t e r s e c t   the   cu t s   2 .  

The  r i b s   5  are  of  s a w - t o o t h   p r o f i l e ,   as  shown  in  F ig .   2 ,  

h a v i n g   a  g e n e r a l l y   v e r t i c a l   f ace   5a  n e a r e r   to  the  c e n t r e  

of  the   d i s c   and  an  i n c l i n e d   f ace   5b  f u r t h e r   t h e r e f r o m .  

In  use ,   the   d i s c   1  is  d i s p o s e d   be tween   two  a x i a l l y  

a l i g n e d   c y l i n d r i c a l   members  i d e n t i f i e d   as  the   c u t t i n g   s h o e  

6  and  the  c u t t e r   b o d y  7   r e s p e c t i v e l y .   A  p e r i p h e r a l   s h o u l d e r  

8  on  the   d i s c   1  s e a t s   in  a  c o r r e s p o n d i n g l y   shaped   r e c e s s   9 

in  the   c u t t i n g   shoe .   The  c u t t i n g   shoe  6  has  m a c h i n e d  

c u t t i n g   f a c e s   10  and  11  by  means  of  which  the   d r i l l   c u t s  

i t s   way  i n t o   the  ground  unde r   e x p l o r a t i o n .   The  c u t t i n g  

shoe  6  and  c u t t e r   body  7  are   s e c u r e d   t o g e t h e r   by  means  

of  a  q u i c k - r e l e a s e   s q u a r e   screw  t h r e a d   12,  the   a b u t t i n g  

f a c e s   of  which  a re   t a p e r e d   to  form  a  s e c o n d a r y   l o c k i n g  

mechan i sm.   Thus,  when  the  componen t s   6  and  7  are  s c r e w e d  

t i g h t l y   t o g e t h e r ,   the   d i s c   1  is   s e c u r e l y   g r i p p e d   at  i t s  

edge  and  no  ma jo r   d i s t o r t i o n   is   p o s s i b l e .  

Clay  e n t e r i n g   the  lower   end  of  the  c u t t i n g   shoe  t h r o u g h  

the  a p e r t u r e   13  p u s h e s   a g a i n s t   the   r e s i l i e n t   d i s c   1  a n d  

p a s s e s   t h r o u g h   the   d i s c   i n t o   the   main  c u t t e r   body  7 .  

The  d i s c   1,  a i d e d   by  the   r i b s   5,  e f f e c t i v e l y   p r e v e n t s  

the   c l a y   from  l e a v i n g   the   c u t t e r   v ia   the  a p e r t u r e   13 



and  t h e r e b y   p o s i t i v e   p i c k - u p   of  a  sample  i s   a s s u r e d .  

My  g e o t e c h n i c a l   d e v i c e   has  been  d e s c r i b e d   a b o v e  

s p e c i f i c a l l y   in  the  c o n t e x t   of  c l ay   c u t t i n g .   H o w e v e r ,  

i t   has  numerous  o t h e r   g e o t e c h n i c a l   uses   which  d e r i v e  

c h i e f l y   from  i t s   one-way  a c t i o n .   Using  d i s c s   of  d i f f e r e n t  

c h a r a c t e r i s t i c s   w i t h i n   the  b road   r a n g e s   s p e c i f i e d   a b o v e ,  

i t   may  be  used  f o r   r e t r i e v i n g   c o r e s   of  s o i l   i n  

u n d i s t u r b e d   c o n d i t i o n   and  f o r   r e c o v e r i n g   s u b t e r r a n e a n  

rock   s a m p l e s .   I t   a l s o   o f f e r s   the   o p p o r t u n i t y   f o r  

r e c o v e r i n g   l o s t   d r i l l i n g   t o o l s   from  the  bo t tom  of  d e e p  

d r i l l - h o l e s ,   in  both   o n - s h o r e   and  o f f - s h o r e   l o c a t i o n s .  



1.  A  g e o t e c h n i c a l   d e v i c e   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   a  o n e - p i e c e ,   n o r m a l l y   f l a t   member  o f  

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

c i r c u m f e r e n c e   and  h a v i n g   at  l e a s t   one  p r o j e c t i o n  

e x t e n d i n g   from  s a i d   c i r c u m f e r e n c e   t o w a r d s   or  b e y o n d  

i t s   c e n t r e .  

2.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c la im  l ,  

c h a r a c t e r i s e d   in  t h a t   i t   is   made  of  a  s y n t h e t i c  

p l a s t i c s   m a t e r i a l   or  of  n a t u r a l   or  s y n t h e t i c   r u b b e r .  

3.  A  g e o t e c h n i c a l   d e v i c e   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 s e d   in  t h a t   i t   i s   made  of  p o l y p r o p y l e n e   o r  

p o l y u r e t h a n e .  

4.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c la im  3 ,  

c h a r a c t e r i s e d   in  t h a t   i t   is   made  of  a  p o l y u r e t h a n e  

h a v i n g   a  Shore   H a r d n e s s   of  45  to  9 5 .  

5.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  any  of  t h e  

p r e c e d i n g   claims,  c h a r a c t e r i s e d   in  t h a t   i t   c o m p r i s e s  

a  f l a t   a n n u l u s   wi th   two  or  more  p r o j e c t i o n s .  

6.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c l a im  5 ,  

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

h a v i n g   at  l e a s t   t h r e e   r a d i a l   cu t s   e x t e n d i n g   from  t h e  

c e n t r e   of  the   d i s c   t o w a r d s   i ts   c i r c u m f e r e n c e .  

7.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c l a im  6 ,  

c h a r a c t e r i s e d   by  b e t w e e n   abou t   s ix   and  about   t w e n t y f o u r  

r a d i a l   c u t s .  



8.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c la im  6  or  c la im  7 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   cu t s   a re   each  equal   to  b e t w e e n  

65  and  90  per   cen t   of  the   d i s c   r a d i u s   in  l e n g t h .  

9.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  any  of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   by  at  l e a s t   one  t r a n s v e r s e   r i b   o n  

each  p r o j e c t i o n .  

10.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c l a im  9,  c h a r a c t e r i s e d  

by  be tween   two  and  t h i r t y   c o n c e n t r i c   r i b s   d i s p o s e d   b e t w e e n  

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

the  p r o j e c t i o n s .  

11.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c la im  9  or  c la im  1 0 ,  

c h a r a c t e r i s e d   in  t h a t   the   r i b   or  r i b s   are  of  s a w - t o o t h  

p r o f i l e ,   i n c l i n e d   t o w a r d s   the  c e n t r e   of  the  d e v i c e .  

12.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  any  of  the   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   i t   is   c lamped  be tween   a n n u l a r  

meta l   m e m b e r s .  

13.  A  g e o t e c h n i c a l   d e v i c e   a c c o r d i n g   to  c l a im  12,  c h a r a c t e r i s e d  

in  t h a t   the  edge  t h e r e o f   is   h e l d   be tween   a b u t t i n g   s u r f a c e s  

of  a  p a i r   of  a x i a l l y   a l i g n e d   c y l i n d r i c a l   m e m b e r s .  
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