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©  Underwater  ground  working  apparatus. 
©  A  platform  is  positioned  at  or  above  the  water  level  with  a 
leg  extending  downwardly  into  the  water,  and  means  (10)  for 
working  the  ground  are  mounted  on  the  leg  with  control 
means  being  provided  either  on  the  platform  or  arranged  for 
underwater  control  by  a  diver.  Cameras  or  other  sensors  (44) 
may  be  provided  on  the  platform  to  monitor  the  underwater 
operation.  The  working  means  can  be  one  of  a  number  of 
devices  such  as  a  grab  or  drill  on  the  end  of  a  hydraulically 
powered  articulated  arm  powered  by  a  generator  on  the  plat- 
form.  The  apparatus  is  useful  in  underwater  digging,  excavat- 
ing,  compacting  and  drilling  and  avoids  the  need  for  manual 
work  by  divers. 
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working  the  ground  are  mounted  on  the  leg  with  control 
means  being  provided  either  on  the  platform  or  arranged  for 
underwater  control  by  a  diver.  Cameras  or  other  sensors  (44) 
may  be  provided  on  the  platform  to  monitor  the  underwater 
operation.  The  working  means  can  be  one  of  a  number  of 
devices  such  as  a  grab  or  drill  on  the  end  of  a  hydraulically 
powered  articulated  arm  powered  by  a  generator  on  the  plat- 
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ing,  compacting  and  drilling  and  avoids  the  need  for  manual 
work  by  divers. 



T h i s   i n v e n t i o n   r e l a t e s   to  u n d e r w a t e r   g r o u n d  

w o r k i n g   a p p a r a t u s .  

In  u n d e r w a t e r   a c t i v i t i e s   such   as  u n d e r w a t e r  

c o n s t r u c t i o n   w o r k ,   i t   is  o f t e n   n e c e s s a r y   to  c a r r y   o u t  

v a r i o u s   o p e r a t i o n s   on  the   g r o u n d ,   f o r   e x a m p l e ,  

d i g g i n g ,   e x c a v a t i n g ,   c o m p a c t i n g   and  d r i l l i n g .  

H e r e t o f o r e ,   i t   has   been   u s u a l   for   d i v e r s   to  c a r r y   o u t  

such   work  m a n u a l l y ,   i f   i t s   n a t u r e   is  s u f f i c i e n t l y  

l i g h t ,   but   t h i s   work  has  been   s e v e r e l y   l i m i t e d   by  t h e  

r e s t r i c t e d   c a p a c i t y   of  what   a  d i v e r   can  do  m a n u a l l y  

and  b e c a u s e   of  t he   d i f f i c u l t y   of  m o v i n g   in  w a t e r ,  

p a r t i c u l a r l y   in  g r e a t e r   d e p t h s .   I t   has   a l s o   b e e n  

known  to  use  an  o r d i n a r y   b u l l d o z e r   but   t h i s   of  c o u r s e  

can  o n l y   o p e r a t e   in  v e r y   s h a l l o w   w a t e r   owing   to  t h e  

f a c t   t h a t   some  c o m p o n e n t s   of  the   b u l l d o z e r ,   such   a s  

the   e x h a u s t   p i p e ,   must   r e m a i n   above   w a t e r .  

The  i n v e n t i o n   a c c o r d i n g l y   p r o v i d e s   u n d e r w a t e r  

g r o u n d   w o r k i n g   a p p a r a t u s   c o m p r i s i n g   a  p l a t f o r m   f o r  

l o c a t i o n   g e n e r a l l y   above   an  u n d e r w a t e r   s i t e   at  w h i c h  

w o r k i n g   is  d e s i r e d   to  be  c a r r i e d   o u t ,   t he   p l a t f o r m  

b e i n g   p o s i t i o n e d   in  use  at  or  above   w a t e r   l e v e l ,   a 

l eg   m o u n t e d   on  the   p l a t f o r m   and  e x t e n d i n g   in  u s e  

g e n e r a l l y   d o w n w a r d l y   t h e r e f r o m   i n t o   t he   w a t e r ,   m e a n s  

m o u n t e d   on  the   l e g  f o r   w o r k i n g   the   g r o u n d   g e n e r a l l y  

be low  the   p l a t f o r m ,   and  means  fo r   c o n t r o l l i n g  



o p e r a t i o n   of   t h e   w o r k i n g   m e a n s .  

P r e f e r a b l y ,   t h e   l e g   i s   a r r a n g e d   so  t h a t   i t   c a n  

e n g a g e   t h e   g r o u n d   i n   u s e   t h e r e b y   to   s t a b i l i s e   t h e   l eg   a n d  

t h e   w o r k i n g   m e a n s .  

The  w o r k i n g   m e a n s   may  a d v a n t a g e o u s l y   be  m o u n t e d   f o r  

m o v e m e n t   g e n e r a l l y   up  and  down  on  t h e   l e g .  

The  l e g   may  be  m o u n t e d   f o r   g e n e r a l l y  v e r t i c a l   m o v e -  

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

m e a n s   f o r   r a i s i n g   and   l o w e r i n g   t h e   l e g .   O p t i o n a l l y ,   t h e  

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

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

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

m e a n s   m o u n t e d   on  t h e   p l a t f o r m   f o r   e n g a g i n g   t h e   g r o u n d   w h e r e -  

by  t o   s t a b i l i s e   t h e   p l a t f o r m ,   and  means   f o r   r a i s i n g   a n d  

l o w e r i n g   s t a b i l i s i n g   m e a n s   r e l a t i v e   t o   t h e   p l a t f o r m .  

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

s u p p o r t   t h e   p l a t f o r m   a b o v e   t h e   w a t e r   l e v e l .  

I t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e   t e r m   " p l a t f o r m "   i s  

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

b o t h   b u o y a n t   v e s s e l s   and   n o n - b u o y a n t   s t r u c t u r e s   w h i c h   a r e  

s u p p o r t e d   on  s t i l t s   e x t e n d i n g   down  t h r o u g h   t h e   w a t e r   t o  

t h e   g r o u n d .  

E m b o d i m e n t s   of   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   b y  

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

i n   w h i c h :  

F i g u r e   1  i s   a  d i a g r a m a t i c   p l a n   v i e w   of   a p p a r a t u s  



e m b o d y i n g   the   i n v e n t i o n ;  

F i g u r e   2  is  a  s i d e   e l e v a t i o n   of  the   a p p a r a t u s   o f  

f i g u r e   1 :  

F i g u r e s   3,  4  and  5  a re   p e r s p e c t i v e   v i e w s   o f  

d i f f e r e n t   f o r m s   of  leg   or  s t i l t   f o r   use  in  t h e  

a p p a r a t u s   of  F i g u r e s   1  and  2 ;  

F i g u r e   6  is  an  e n l a r g e d   e l e v a t i o n   s h o w i n g   t h e  

g r o u n d   w o r k i n g   means  of  the   a p p a r a t u s   of  f i g u r e   1 ;  

F i g u r e   7  is  a  s e c t i o n a l   p l a n   of  p a r t   of  the   m e a n s  
of  f i g u r e   6 ;  

F i g u r e   8  is   a  s e c t i o n a l   p l a n   of  a  m o d i f i e d   g r o u n d  

w o r k i n g   means   used   in  c o n u n c t i o n   w i t h   a  l eg   o f  

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

F i g u r e   9  is  an  e l e v a t i o n   s h o w i n g   the   g r o u n d  

w o r k i n g   means   of  F i g u r e   8 , a n d  

F i g u r e s   10  to  15  a re   e l e v a t i o n s   s h o w i n g   v a r i o u s  

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

U n d e r w a t e r   g r o u n d   w o r k i n g   a p p a r a t u s   g e n e r a l l y  
i n d i c a t e d   1  c o m p r i s e s   a  p l a t f o r m   in  t he   form  of  a 

b u o y a n t   p o n t o o n   2  wh ich   is  f o r m e d   by  s e v e r a l   b u o y a n c y  

c o m p a r t m e n t s   3  s e c u r e d   t o g e t h e r .   T h i s   s e c t i o n a l  

c o n s t r u c t i o n   a l l o w s   fo r   e a se   of  t r a n s p o r t   by  s h i p   o r  

o v e r l a n d .   S e c u r e d   to  the   c o m p a r t m e n t s   3  a r e   f o u r  

s l e e v e s   5  in  each   of  which   is  m o u n t e d   a  r e s p e c t i v e  

s t i l t   4  f o r   e n g a g e m e n t   w i t h   the   sea   bed  8.  T h e  

s t i l t s   4  may  be  of  c i r c u l a r   or  r e c t a n g u l a r   c r o s s  

s e c t i o n   as  shown  in  F i g u r e s   3,4  and  5  and  in  F i g u r e s  



1  and  2  a r e   shown  as  c i r c u l a r .   The  s l e e v e s   p r o v i d e  

f o r   t h e   s t i l t s   4  to  a s c e n d   and  d e s c e n d   r e l a t i v e   t o  

the   p o n t o o n   2  and  t h e r e   is   an  a p p r o p r i a t e   m e c h a n i c a l  

i n t e r e n g a g e m e n t   ( s u c h   as  r ack   and  p i n i o n )   b e t w e e n   t h e  

s t i l t s   4  and  t h e i r   r e s p e c t i v e   s l e e v e s   5  f o r   r a i s i n g  

and  l o w e r i n g  t h e   s t i l t s   4  r e l a t i v e   to   t h e   p o n t o o n   2 .  

The  s t i l t s   4  shown  in  F i g u r e s   3  and  5  have   t e e t h   17 

w h i l s t   in   F i g u r e   4  the   s t i l t   is  p r o v i d e d   w i t h  

i n d e n t a t i o n s   18  so  t h a t   in  each   c a s e   t he   s t i l t   4  may 

a c t   as  a  r a c k   c o - o p e r a t i n g   w i t h   a  s u i t a b l e   p i n i o n  

( n o t   s h o w n )   w i t h i n   the   s l e e v e   5.  Power   f o r   r a i s i n g  

and  l o w e r i n g   the   s t i l t s   4  is  p r o v i d e d   by  power   u n i t s  

41  and  e a c h   s t i l t   can  be  c o n t r o l l e d   i n d e p e n d e n t l y .  

R e f e r e n c e   n u m e r a l   44  r e f e r s   to  a  p r o f i l e r   m a c h i n e  

w h i c h   r u n s   on  r a i l s   42  m o u n t e d   on  t h e   p o n t o o n   2,  t h e  

f u n c t i o n   of  t he   p r o f i l e r   m a c h i n e   b e i n g   to  p r o v i d e  

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

d e c k .   The  m a c h i n e   may  i n c o r p o r a t e   s e n s o r s   such   a s  

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

o b t a i n i n g   m e a s u r e m e n t s   of  the   p r o f i l e   of  t he   sea   b e d  

and  may  i n c o r p o r a t e   c o m p u t e r   c o n t r o l .  

S e c u r e d   to  one  of  the   c o m p a r t m e n t s   3  is   a  s l e e v e  

7  in   w h i c h   i s   a d j u s t a b l y   m o u n t e d   a  l e g   6  s i m i l a r   t o  

t h e   m o u n t i n g   of  s t i l t s   4  in  s l e e v e s   5  and  may 

s i m u l a r l y   be  of  c i r c u l a r   or  r e c t a n g u l a r   s e c t i o n   a n d  

f o r m i n g   a  r a c k   as  in  F i g u r e s   3,  4  and  5.  The  s l e e v e  

7  p r o v i d e s   f o r   v e r t i c a l   m o v e m e n t   of  the   leg   6 

r e l a t i v e   to  the   p o n t o o n   2  and  t h e r e   is  a g a i n   a 

m e c h a n i c a l   d r i v e   c o n n e c t i o n   b e t w e e n   the   s l e e v e   7  a n d  

l e g   6  to   r a i s e   and  l o w e r   t he   l e g .   As  can  be  s e e n  

f r o m   f i g u r e   2,  t he   leg  6  can  e n g a g e   the   g r o u n d   8  i n  

use   to  p r o v i d e   s t a b i l i t y   f o r   the   l eg   and  f o r   w o r k i n g  

means   10  w h i c h   i s   m o u n t e d   on  the   l e g .   O p e r a t i o n   o f  

t h e   w o r k i n g   means   10  is  c o n t r o l l e d   f rom  an  o p e r a t i o n  



and  can  a l s o   be  r a i s e d   and  l o w e r e d   to   a  l i m i t e d  

e x t e n t   on  the   leg   6  by  means   of  h y d r d a u l i c   rams  12 

e a c h   a t t a c h e d   at  one  end  to  the   t u r n t a b l e   11  and  a t  

t he   o t h e r   end  t o  a   b a s e   p l a t e   13  w h i c h   r e s t s   on  t h e  

sea   bed  8.  H y d r a u l i c   m o t o r s   14  p r o v i d e   f o r   r o t a t i o n  

of  t he   t u r n t a b l e   11  a b o u t   the   l eg   6  by  means  of  a 

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

s p r o c k e t s   or  the   l i k e .   A  boom  20  is  p i v o t e d   to  t h e  

t u r n t a b l e   11  and  can  be  r a i s e d   and  l o w e r e d   by  m e a n s  

of  a  p a i r   of  h y d r a u l i c   rams  21.  An  arm  22  is  p i v o t e d  

in  t u r n   to  the   boom  20  and  is  m o v a b l e   r e l a t i v e  

t h e r e t o   by  a  h y d r a u l i c   ram  23.  P i n c e r s   24  a r e  

p i v o t e d   to  the   arm  22,  o p e r a t i o n   of  t he   p i n c e r s   b e i n g  

by  r e s p e c t i v e   h y d r a u l i c   rams  25  each   p i v o t e d   at  o n e  

end  to  a  p i n c e r   24  and  p i v o t e d   at  t he   o t h e r   end  to  a 

r e s p e c t i v e   t r u n n i o n   26  s e c u r e d   to  t he   arm  22.  T h e  

p i n c e r s   24  a re   shown  in  a  c l o s e d   p o s i t i o n   in  s o l i d  

l i n e s   in  f i g u r e   6,  g h o s t   l i n e s   s h o w i n g   the   p i n c e r s  

o p e n .   R e f e r e n c e   n u m e r a l   28  r e f e r s   to  a  h y d r a u l i c  

c o n t r o l   u n i t   fo r   the   s u p p l y   of  h y d r a u l i c   f l u i d   to  t h e  

m o t o r s   14  and  rams  12,  21,  23  and  25.  R e f e r e n c e  

n u m e r a l   29  d e s i g n a t e s   a  c o u n t e r w e i g h t   m o u n t e d   on  t h e  

t u r n t a b l e   11.  In  o r d e r   to  l o c k   the   t u r n t a b l e   11 

r e l a t i v e   to  the  leg   6,  means  in  the   form  of  h y d r a u l i c  

c y l i n d e r s   30  a re   m o u n t e d   on  the   t u r n t a b l e   11  t o  

o p e r a t e   l o c k i n g   b o l t s   3 1 .  

F i g u r e s   8  and  9  show  an  a l t e r n a t i v e   a r r a n g e m e n t  

in  w h i c h   the   leg   6  is  of  r e c t a n g u l a r   c r o s s   s e c t i o n .  

In  F i g u r e   9  the   w o r k i n g   means  10  is  shown  in  v a r i o u s  

s t a g e s   of  l i f t i n g   o b j e c t s .  

F i g u r e   lO  shows  an  a l t e r n a t i v e   w o r k i n g   m e a n s  

1 0 ' i n   the   form  of  a  m e c h a n i c a l   g r a b   wh ich   is  p i v o t e d  

to  t he   t u r n t a b l e   11  in  p l a c e   of  the   p i n c e r   a s s e m b l y  



2 0 - 2 6 .   The  g r a b   a s s e m b l y   c o m p r i s e s   a  ' b r a c k e t   33 

p i v o t e d   to  the  t u r n t a b l e   11,  a  h y d r a u l i c   ram  34  b e i n g  

c o n n e c t e d   t h e r e b e t w e e n .   A  f i r s t   p a r a l l e l   p a i r   o f  

a rms   35  is   p i v o t e d   to  the   b r a c k e t   33  at  one  end  a n d  

to  b o t h   a  l i n k   36  and  a  s e c o n d   p a i r   of  p a r a l l e l   a r m s  

37  a t   t he   o t h e r   e n d . .   The  s e c o n d   p a i r   of  arms  37  a r e  

p i v o t e d   to  a  l i n k   38  to  w h i c h   is  s e c u r e d   one  of  a 

p a i r   of  g r a b   member s   39,  3 9 ' .   The  o t h e r   g r ab   m e m b e r  

39 '   i s   p i v o t e d   to  the   l i n k   38  and  is  m o v a b l e   r e l a t i v e  

to  t h e   f i r s t   g r a b   member  39  by  means   of  a  h y d r a u l i c  

ram  40.   Movement   of  t he   l i n k a g e   3 5 - 4 0   r e l a t i v e   t o  

t h e   b r a c k e t   33  i s   a c h i e v e d   by  v i r t u e   of  a  h y d r a u l i c  

ram  32  p i v o t e d   at   i t s  o p p o s i t e   end  to  the   b r a k c e t   33 

and  t h e   u p p e r   arm  35.  The  g r a b   a s s e m b l y   10'  is  s h o w n  

in  d i f f e r e n t   p o s i t i o n s   in  g h o s t   l i n e s   in  f i g u r e   1 0 .  

In  u s e ,   t h e   p o n t o o n   w i t h   t h e   s t i l t s   4  and  l eg   6 

r a i s e d   i s   f l o a t e d   ou t   on  the   w a t e r   to  a  p o s i t i o n  

g e n e r a l l y   a b o v e   t he   u n d e r w a t e r   s i t e   a t   wh ich   work  i s  

to  be  c a r r i e d   o u t .   The  s t i l t s   4  and  l eg   6  a re   t h e n  

l o w e r e d   so  as  to  e n g a g e   the   g r o u n d   and  t h e i r   m o v e m e n t  

r e l a t i v e   to   t h e   p o n t o o n   2  i s   c o n t i n u e d   so  t h a t   t h e  

p o n t o o n   is   r a i s e d   b o d i l y   o u t   of  t he   w a t e r   as  shown  i n  

f i g u r e   2.  In  t h i s   p o s i t i o n ,   i t   w i l l   be  a p p r e c i a t e d  

t h a t   t h e   e f f e c t   of  waves   and  t i d e   is  c o n s i d e r a b l y  

l e s s   on  the   a p p a r a t u s   t h a n   w i t h   t he   p o n t o o n   in  t h e  

w a t e r .  

F i g u r e   11  shows  a  v a r i a t i o n   in  w h i c h   the   leg  6  i s  

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

a d j u s t a b l e   r e l a t i v e   to  t he   p o n t o o n   2.  T h i s   i s  

a c h i e v e d   by  means   of  a  p i v o t a l   c o n n e c t i o n   b e t w e e n   t h e  

s l e e v e   7  and  t he   p o n t o o n   2.  R e f e r e n c e   n u m e r a l   46  

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

c o n t r o l   u n i t   28  and  the   o p e r a t i o n   c o m p a r t m e n t   4 3 .  



The  w o r k i n g   means  shown  in  f i g u r e   11  i s ' s i m i l a r   t o  

t h a t   of  f i g u r e s   1 , 2 , 6 , 7 , 8   and  9  e x c e p t   t h a t   a  s c o o p  

50  i s   p r o v i d e d   p i v o t e d   to  the   arm  22  in  p l a c e   of  t h e  

p i n c e r s   24  and  is  o p e r a t e d   by  a  s i n g l e   h y d a u l i c   r a m  

25.  As  w i l l   be  a p p r e c i a t e d ,   t he   a n g u l a r  

a d j u s t a b i l i t y   of  the   l eg   6  i n c r e a s e s   the   v e r s i t i l i t y  

of  t he   a p p a r a t u s ,   a l l o w i n g   i t   to  be  used  for   e x a m p l e  

f o r   the   g r a d i n g   of  a  s l o p e   5 1 .  

In  F i g u r e   12,  t he   p i n c e r   a s s e m b l y   10  is  b e i n g  

u s e d   f o r   b u i l d i n g   up  p i l e s   of  b o u l d e r s   , 5 2 ,   f o r  

e x a m p l e ,   in  the   c o n s t r u c t i o n   of  a  b r e a k w a t e r .  

O p e r a t i o n   of  the   l eg   6  and  p i n c e r   a s s e m b l y   10  a re   i n  

t h i s   i n s t a n c e   b e i n g   o p e r a t e d   r e m o t e l y   by  a  d i v e r   53 

by  means   of  a  c o n t r o l   box  54  c o n n e c t e d   to  the   c o n t r o l  

c o m p a r t m e n t   43  by  a  f l e x i b l e   c o n t r o l   l i n e   55.  T h i s  

is  an  a l t e r n a t i v e   to  c o n t r o l l i n g   the   leg   and  a s s e m b l y  

10  f rom  the   c o n t r o l   l o c a t i o n   43  i t s e l f   and  v i e w i n g  

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

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

u n d e r w a t e r   m o u n t e d ,   f o r   e x a m p l e ,   on  the   l eg   6  or  o n e  

of  t he   s t i l t s   4 .  

In  f i g u r e   13,  the   a p p a r a t u s   has  been   used  in  t h e  

c o n s t r u c t i o n   of  a  p i p l i n e   u n d e r   the   sea  bed .   Us ing   a 

m o d i f i e d   w o r k i n g   means   10'   w h i c h   has  g r a b   members   57 

in  p l a c e   of  the   p i n c e r s   24,  o p e r a t i o n   is  as  f o l l o w s .  

F i r s t l y ,   a  t r e n c h   60  is  dug ,   t he   d r e d g e d   sand  o r  

o t h e r   m a t e r i a l   61  b e i n g   p l a c e d   on  one  s i d e .   A 

b e d d i n g   l a y e r   of  sand   62  is  t h e n   c o m p a c t e d   i n t o   t h e  

b a s e   of  the   t r e n c h   60  and  on  t h i s   the   p i p e s   63  a r e  

l a i d .   Some  of  t he   m a t e r i a l   61  is  t h e n   p l a c e d   i n t o  

the   t r e n c h   at   64  and  65  f o l l o w e d   by  a  l a y e r   of  s t o n e s  

66.  F i n a l l y ,   a  l a y e r   of  t he   d r e d g e d   m a t e r i a l   61  i s  

c o m p a c t e d   on  top   of  the   s t o n e s   66  at  67.  For  t h e  



p u r p o s e s   of  c o m p a c t i o n ,   t he   g r a b   members   57  a r e  

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

c o m p a c t i n g   t o o l   may  be  used   m o u n t e d   on  the   t u r n t a b l e  

1 1 .  

In  f i g u r e   14,  a  m o d i f i e d   t u r n t a b l e   11 '   has   t w o  

f o r m s   of  w o r k i n g   means   m o u n t e d   t h e r e o n .   On  the   r i g h t  

hand   s i d e   is   a  s c o o p   a s s e m b l y   l i k e   t h a t   in  f i g u r e   6 

w h i l e   on  t he   l e f t   hand  s i d e   a  rock   b r e a k e r   56  i s  

p i v o t e d   to  t he   arm  22  in  p l a c e   of  the   s c o o p   50.  w h e n  

d r e d g i n g ,   i t   i s   no t   uncommon  f o r   h a r d   l a y e r s   of  r o c k  

to  be  e n c o u n t e r e d   and  t h e s e   need   a  r ock   b r e a k e r   to  b e  

d e a l t   w i t h .   By  p r o v i d i n g   f o r   two  w o r k i n g   means   i n  

t h i s   way ,   two  a r e a s   can  be  w o r k e d   s i m u l t a n e o u s l y  

a n d / o r   d u a l   f u n c t i o n   p r o v i d e d   by  one  t u r n t a b l e .   T h e  

r i g h t   h a n d   w o r k i n g   means   is  a d d i t i o n a l l y   p r o v i d e d  

w i t h   an  i n j e c t o r   pump  58  to  suck   up  m a t e r i a l   l o o s e n e d  

by  t h e   s c o o p   50.   The  d r e d g e d   m a t e r i a l   p a s s e s   t h r o u g h  

a  f l e x i b l e   h o s e   59  c o n n e c t e d   to  t he   pump  58  and  i s  

d i s c h a r g e d   i n t o   a  b a r g e   7 0 .  

In  f i g u r e   15  a  d r i l l i n g   a s s e m b l y   72  i s   p i v o t e d   t o  

t he   t u r n t a b l e   11.  T h i s   a s s e m b l y   c o m p r i s e s   an  arm  73  

p i v o t e d   to  t h e   t u r n t a b l e   11  and  moved  r e l a t i v e  

t h e r e t o   by  a  h y d r a u l i c   ram  74.  A  h y d r a u l i c   m o t o r   75  

is   p i v o t e d   to  t h e   o u t e r   end  of  t h e   arm  73  and  i t s  

o r i e n t a t i o n   r e l a t i v e   t h e r e t o   i s   a d j u s t e d   by  a 

h y d r a u l i c   ram  76.   The  m o t o r   d r i v e s   a  d r i l l   77  to  f o r m  

h o l e s   78  in  t h e   g r o u n d   and  i n t o   w h i c h   p i l e s   79  may  b e  

d r i v e n   by  a  h y d r a u l i c   v i b r a t i o n   hammer  ( n o t   s h o w n )  

w h i c h   may  be  a t t a c h e d   to  t he   arm  7 3 .  

I t   w i l l   be  a p p a r e n t   t h a t   the   a b o v e   d e s c r i b e d  

a p p a r a t u s   can   be  u s e d   f o r   a  v e r y   l a r g e   v a r i e t y   o f  

p u r p o s e s   and  has   t he   g r e a t   a d v a n t a g e   t h a t ,   b e c a u s e  



t h e   w o r k i n g   means   is  f u l l y   s u b m e r g e d   d u r i n g  

o p e r a t i o n ,   i t   is  no t   s u s c e p t i b l e   to  a d v e r s e   s u r f a c e  

c o n d i t i o n s   such   as  bad  w e a t h e r   and  w a v e s .   I t   a l s o  

has   the   a d v a n t a g e   of  e l i m i n a t i n g   the   d a n g e r   of  i n j u r y  

to  a  d i v e r   w o r k i n g   u n d e r w a t e r   o r ,   in  t he   c a s e   o f  

u n d e r w a t e r   c o n t r o l   by  a  d i v e r ,   r e d u c i n g   such   d a n g e r  

to  a  m i n i m u m .  



1.  U n d e r w a t e r   g r o u n d   w o r k i n g   a p p a r a t u s  

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

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

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

p o s i t i o n e d   in  use   a t   or  a b o v e   w a t e r   l e v e l ,   a  l e g  

m o u n t e d   on  t he   p l a t f o r m   and  e x t e n d i n g   in  u s e  

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

m o u n t e d   on  t h e   l e g   f o r   w o r k i n g   t he   g r o u n d   g e n e r a l l y  

b e l o w   t h e   p l a t f o r m ,   and  means   f o r   c o n t r o l l i n g  

o p e r a t i o n   of   t he   w o r k i n g   m e a n s .  

2.  A p p a r a t u s   as  c l a i m e d   i n   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   l e g   is   a r r a n g e d   so  t h a t   i t  

c an   e n g a g e   t h e   g r o u n d   in  u s e   t h e r e b y   to   s t a b i l i s e   t h e  

l e g   and   t h e   w o r k i n g   m e a n s .  

3.  A p p a r a t u s   as  c l a i m e d   in  e i t h e r   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 h e   w o r k i n g   means   i s  

m o u n t e d   f o r   m o v e m e n t   g e n e r a l l y   up  and  down  on  t h e   l e g .  

4.  A p p a r a t u s   as  c l a i m e d   in   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 h e   l e g   i s   m o u n t e d   f o r  

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

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

l o w e r i n g   t h e   l e g .  

S.  A p p a r a t u s   as  c l a i m e d   in  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   l e g   i s   m o u n t e d   s u c h  

t h a t   i t s   o r i e n t a t i o n   is   a n g u l a r l y   a d j u s t a b l e   r e l a t i v e  

to  t h e   p l a t f o r m .  

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

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



w h e r e b y   to  s t a b i l i s e   t h e   p l a t f o r m ,   and  means   f o r  

r a i s i n g   and  l o w e r i n g   t h e   s t a b i l i s i n g   means   r e l a t i v e  

to  t h e   p l a t f o r m .  

7.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   6 

c h a r a c t e r i s e d   in  t h a t   t he   s t a b i l i s i n g   means   i s  

o p e r a b l e   to  s u p p o r t   t h e   p l a t f o r m   a b o v e   t h e   w a t e r  

l e v e l .  

8.  A p p a r a t u s   as  c l a i m e d   in  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   c o n t r o l   means   i s  

o p e r a b l e   f rom  a  l o c a t i o n   on  the   p l a t f o r m .  

9.  A p p a r a t u s   as  c l a i m e d   in  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   c o n t r o l   means   i s  

o p e r a b l e   f rom  an  u n d e r w a t e r   l o c a t i o n .  
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