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®  A  rigid  arm  single  point  mooring  system. 
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A  mooring  device  is  disclosed,  consisting  of  a  single 
point  mooring  (SPM) -  buoy  or  tower -  and  a  rigid  arm  (15). 
The  stationary  part  (4)  of  the  SPM  is  anchored  to  the  sea 
bottom.  The  rotatory  part  (8)  of  the  SPM  and  the  rigid  arm 
(15)  are  free  to  rotate  about  the  verticl  axis  (A-A)  of  the  SPM. 
The  rigid  arm  (15)  is  connected  to  the  single  point  mooring 
by  a  hinge  arrangement  (9)  pivotable  about  a  horizontal  axis 
(B-B).  A  further  hinge  may  be  provided  in  the  rigid  arm  (15) 
dividing  the  rigid  arm  into  two  independently  movable 
frames  to  allow  for  independent  pitch  and  roll  motions  of  the 
buoy  and  vessel  in  relation  to  the  rigid  arm.  The  vessel  is 
connected  to  the  rigid  arm  (15)  by  two  tension  members  (6, 
7)  which  could  be  chains,  cables  or  bars.  The  rigid  arm  (15)  is 
ballasted  at  the  vessel  end.  The  weight  of  the  rigid  arm  (15) 
and  its  ballast  (13,  14)  and  the  loading  on  the  tension 
members,  combine  to  produce  a  restoring  force  and  moment 
which  prevent  the  vessel  (1)  from  riding  up  to  the  SPM  or 
Jack-knifing  of  the  assembly  when  the  rigid  arm  (15)  moves 
out  of  line  with  the  centre  line  of  the  vessel  (1). 





The  i n v e n t i o n   r e l a t e s   to  a  s i n g l e   po in t   r i g i d   arm  m o o r i n g  

system,  as  d e s c r i b e d   in  European  p a t e n t   a p p l i c a t i o n   no.  81201274 .8  

and  concerns   an  improvement  on  t ha t   mooring  system  with  r e s p e c t   t o  

a  s i n g l e   p o i n t   mooring  buoy,  of  which  the  p r i n c i p l e   is  known  per  s e  

from  e a r l i e r   p a t e n t   a p p l i c a t i o n s ,   l a i d   open  to  p u b l i c   i n s p e c t i o n .  

The  s i n g l e   po in t   mooring  buoy  r e f e r r e d   to  h e r e t o f o r e   i s  

u s u a l l y   a  f l o a t i n g   body  anchored  with  anchor  chains   to  the  seabed.   A 

r o t a t i n g   t a b l e   on  top  of  t h i s   buoy  a l lows  a  v e s s e l   to  be  c o n n e c t e d  

to  t h i s   buoy  and  thus  permi ts   the  v e s s e l   to  swing  f r e e l y   around  t h e  

buoy,  w h i l s t   assuming  the  p o s i t i o n   of  l e a s t   r e s i s t a n c e   to  t h e  

e n v i r o n m e n t .  

I t   is  the  genera l   o b j e c t i v e   of  the  p r e s e n t   i n v e n t i o n   t o  

provide   a  novel  type  of  mooring  device  for  mooring  a  vesse l   on  t h e  

su r face   of  a  body  of  water  to  the  f l o o r   of  t h a t   body  of  w a t e r .  

Compared  with  the  s i n g l e   point   mooring  system,  known  from  e a r l i e r  

p a t e n t   a p p l i c a t i o n s ,   the  buoy  is  here  r e p l a c e d   by  a  c o n s t r u c t i o n  

( h e r e a f t e r   r e f e r r e d   to  as  " tower" ) ,   which  is  f ixed  r i g i d l y   to  t h e  

seabed.  The  tower  may  take  any  conven ien t   shape,  viz .   be  a  s i n g l e  

p i l e ,   a  t r a d i t i o n a l   t r u s s   type  p l a t f o r m ,   j a c k e t   or  a  braced  pipe  t y p e  

l ike   the  Tr ipod  tower.   This  tower  may  be  anchored  to  the  seabed  by  

e i t h e r   g r a v i t y   or  by  p i l e s .  

The  r e q u i r e d   f l e x i b i l i t y   for  the  mooring  system  is  p r o v i d e d  

by  the  r i g i d   arm  mooring  as  de sc r i bed   in  p a t e n t   a p p l i c a t i o n   no.  

81201274.8.   In  t h a t   a p p l i c a t i o n   a  Y-shaped  r i g i d   arm  is  d i s c l o s e d  

having  an  a x i a l   hinge  in  the  middle  l e g  o f   the  Y. 

There  are ,   however,  in  p r a c t i c e   c i r c u m s t a n c e s   in  which  t h e  

f l e x i b i l i t y   thus  ob t a ined ,   is  not  s u f f i c i e n t .   There fo re   the  r i g i d  

arm  as  d e s c r i b e d   in  the  above  p a t e n t   a p p l i c a t i o n   is  here  f u r t h e r  

improved  by  p r o v i d i n g   t o r s i o n a l   f l e x i b i l i t y   in  the  r i g i d   arm  i t s e l f  

i n s t ead   of  p r o v i d i n g   a  separa te   a x i a l   r o t a t i o n a l   j o i n t   between  t h e  

tower  and  the  r i g i d   arm.  

Accord ing ly   the  i nven t ion   p r o v i d e s   a  mooring  device  f o r  

mooring  a  ve s se l   f l o a t i n g   on  the  su r f ace   of  a  body  of  water ,   c o m p r i s i n g  

a  s ing le   po in t   mooring  (SPM)  f ixed  to  the  f l oo r   of  said  body  of  w a t e r ,  

a  r i g i d   arm  being  connected  with  i t s   one  end  to  said  SPM  and  with  i t s  



o the r   end  to  said  v e s s e l ,   in  which  the  connec t ion   between  the  SPM 

and  the  r i g i d   arm  occurs   in  a  f ixed   or  in  a  p i v o t a b l e   manner,  s a i d  

r i g i d   arm  being  f ree   to  r o t a t e   about  the  v e r t i c a l   axis   of  the  SPM, 

whereas  the  connec t ion   between  the  r i g i d   arm  and  the  ve s se l   o c c u r s  

via  two  p i v o t a b l e   t e n s i o n   members  which  are  a t t a c h e d   to  the  r i g i d  

arm  a t   the  v e s s e l   end,  sa id   p i v o t a b l e   t en s ion   members  b e i n g  

s e p a r a t e d   by  a  c e r t a i n   d i s t a n c e .  

In  a  f i r s t   embodiment  t h i s   is  r e a l i z e d   by  an  a x i a l  

r o t a t i o n a l   connec t ion   which  is  l oca t ed   in  the  r i g i d   arm. 

It   is  of  p a r t i c u l a r   advantage  t ha t   the  r i g i d   arm  i s  

Y - s h a p e d .  

P r e f e r a b l y   the  middle  leg  of  the  Y-shaped  r i g i d   arm  is  p r o v i d e d ,  

at  each  of  i t s   ends,  with  an  ax i a l   h inge,   p r o v i d i n g   a  f l e x i b l e   j o i n t  

between  the  SPM  and  the  r i g i d   arm,  and  a  f l e x i b l e   j o i n t   between  o n e  

of  the  s ide  legs  and  t h e  r e m a i n d e r   on  the  Y-shaped  r i g i d   arm. 

The  same  degree  of  f l e x i b i l i t y   can  be  o b t a i n e d   by  a  m o o r i n g  

dev i ce ,   in  which  the  r i g i d   arm  c o n s i s t s   of  two  t r i a n g u l a r   f r a m e s  

i n t e r c o n n e c t e d   via  h inges   a l lowing   an  independen t   h inging  of  the  two 

frames  in  r e s p e c t   of  each  o the r   and  thereby   an  a x i a l   r o t a t i o n   of  t h e  

r i g i d   arm  between  the  SPM-connection  and  the  v e s s e l - c o n n e c t i o n .  

The  above  advan tages   can  be  ob ta ined   whether  the  SPM  i s  

c o n s t i t u t e d   by  a  buoy  or  ano ther   anchor ing   s y s t e m .  

Accord ing ly   in  the  f i r s t   case  the  SPM  is  p rovided   by  a  

buoy  whose  s t a t i o n a r y   p a r t   is   anchored  to  the  f l o o r   of  said  body  o f  

water   by  means  of  cha ins ,   cab les   or  the  l i k e .  

In  ano ther   case  the  s t a t i o n a r y   p a r t   of  the  SPM  c o n s i s t s   o f  

a  p i l e   system  (tower  or  the  l ike )   s t and ing   on  or  in  the  seabed  a r o u n d  

which  p i l e   system  the  r i g i d   arm  is  r o t a t a b l e .  

An  a d d i t i o n a l   advantage  can  be  o b t a i n e d ,   i f   b a l l a s t   w e i g h t ( s )  

are  l o c a t e d   in  the  r i g i d   arm. 

Fu r the r   i t   may  be  recommandable  t h a t   t h e  t e n s i o n   members 

c o n s i s t   of  chains  or  cab les   which  can  be  suspended  through  the  a n c h o r  

chain   hawses  of  the  v e s s e l .  

P r e f e r e n t i a l l y   t he re   are  hinges  between  the  buoy  and  t h e  

r i g i d   a rm.  

I t   may  be  of  p a r t i c u l a r   i n t e r e s t   t h a t   t he re   is  a  buoyancy  
chamber  in  the  r i g i d   arm. 



F u r t h e r   and  a d d i t i o n a l   o b j e c t s   and  advantages   of  the  p r e s e n t  

i n v e n t i o n   wi l l   become  appa ren t   to  those   s k i l l e d   in  the  a r t   when 

c o n s i d e r i n g   the  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   and  accompanying  

drawings ,   wherein  l i ke   e lement   have  been  given  l ike   numbers,  in  w h i c h  

is  shown  i n  

Fig.  1  a  p e r s p e c t i v e   view  of  an  embodiment  of  the  r i g i d   arm 

of  the  i n v e n t i o n ,   made  in  the  form  of  a  Y,  in  Fig.  1A  a  d e t a i l   t h e r e o f ;  

Fig.  2  a  schemat ic   view  of  ano ther   embodiment  of  the  r i g i d  

arm  formed  as  a  polygon  and  in  which  the  SPM  is  formed  as  a  t o w e r ;  

Fig.   3  ano the r   embodiment  of  a  tower  used  as  SPM. 

As  may  be  seen  from  Fig.   1,  the  vesse l   1  is  moored  to  t h e  

f loo r   of  a  body  of  water   2  by  means  of  two  t ens ion   members  6,  7,  a  

r i g i d   arm  15,  a  s t a n d a r d   type  of  s i n g l e   po in t   mooring  c o n s t i t u t e d   by  

a  buoy  3,  and  one  or  more  anchor  c h a i n s  5 .   The  s ing le   p o i n t   m o o r i n g  

buoy  3  is  of  a  type  known  to  those   s k i l l e d   in  the  a r t ,   and  c o n s i s t s  

of  a  buoy  body  4  on  which  the  t u r n t a b l e   8  is  f ree   to  r o t a t e   about  t h e  

v e r t i c a l   axis   A-A  of  the  buoy  body  4.  The  buoy  body  4  is  a t t a c h e d   t o  

the  f l o o r   of  the  body  of  water  2  by  means  of  one  or  more  a n c h o r  

chains  5.  The  r i g i d   arm  15  is  a t t a c h e d   to  the  s ing le   p o i n t   moor ing  

buoy  3  by  means  of  the  hinges  9.  These  hinges  9  allow  r e l a t i v e   movement 

between  the  buoy  3  and  the  r i g i d   arm  15  about  the  h o r i z o n t a l   axis   B-B. 

In  Fig.   1  a  f i r s t   embodiment  of  the  r i g i d   arm  15  a c c o r d i n g  

to  the  i n v e n t i o n   is  shown,  which  s e rves   as  b u f f e r   or  d i s t a n c e   h o l d e r  

between  a  s i n g l e   p o i n t   mooring  buoy  3  and  a  t anker   1,  for  example  

a  s to rage   t anke r .   The  r i g i d   arm  has  here  the  shape  of  a  Y  and  has  a t  

two  l o c a t i o n s   a  h inge ,   viz.   a  f i r s t   hinge  10  in  the  middle  leg  19  o f  

the  Y  near   the  buoy  3,  and  a  second  hinge  21  at  the  o ther   end  o f  

the  middle  leg  19  where  the  fork  b e g i n s ,   c o n s i s t i n g   of  two  s i d e - l e g s  

11,  12.  By  the  p o s i t i o n i n g   of  these   two  hinges  10,  21  when  s e e n  

in  the  drawing,   the  r i g h t   hand  s ide  leg  11  and  middle  leg  19  a r e  

p i v o t a b l e   with  r e s p e c t   to  the  l e f t   hand  side  leg  12.  Both  s i d e - l e g s  

carry  b a l l a s t s   13  and  14  at  t h e i r   e x t r e m i t i e s   coupled  to  t e n s i o n  

chains  6,  7  running  upwards  to  the  v e s s e l   1. 

The  second  hinge  21  c o n s i s t s   of  a  disc  22  and  a  c e n t r i n g  

pin  23,  which  is  l o c a t e d   in  a  bore  24  in  the  middle  leg  19  of  the  Y. 

The  l e f t   hand  side  arm  12  on  the  Y  is  connected  to  the  hinge  21  v i a  

an  ex tens ion   26  connected   to  the  d isc   22;  vide  Fig.  1A. 



As  may  be  seen  from  Fig.   2  the  ves se l   34  is  moored  t o  

the  f loor   of  a  body  of  water  by  means  of  two  anchor  cha ins   37,  a  r i g i d  

arm  36,  a  r o t a t i o n a l   t ab l e   38  and  a  s t r u c t u r e   (" tower")   r i g i d l y  

a t t ached   to  the  seabed  33.  

The  r o t a t i n g   t a b l e   38  pe rmi t s   the  v e s s e l   to  swing  f r e e l y  

around  the  tower  to  take  up  the  p o s i t i o n   of  the  l e a s t   r e s i s t a n c e   t o  

wind  and  weather .   The  r i g i d   arm  p i v o t s   in  r e l a t i o n   to  t h i s   r o t a t i n g  

t ab le   around  an  axis   y-y,  th rough   h inges   41,  the reby   a l l o w i n g  

independent   p i t c h   motions  of  the  v e s s e l   r e l a t i v e   to  the  t o w e r .  

Hinges  at  the  r i g i d   arm  end  12  and  at  the  v e s s e l   c o n n e c t i o n  

po in t   13  allow  for  e x c u r s i o n s   of  the  v e s s e l   due  to  surge  and  sway.  R o l l  

motions  of  the  v e s s e l   r e l a t i v e   to  the  tower  are  a l lowed  by  two 

b a s i c a l l y   t r i a n g u l a r   frames  14  and  15,  which  are  coupled  t o g e t h e r  

at  t h e i r   base  and  hence  form  the  r i g i d   arm  36.  The  h inges   47  and  48 

allow  the  r i g i d   arm  to  be  " fo lded"   in  i t s e l f ,   around  ax i s   y - y  

and  thus  allow  independen t   r o l l   between  the  tower  s ide   end  of  t h e  

r i g i d   arm  and  the  v e s s e l   s i d e .  

The  r e s t o r i n g   fo rces   r e q u i r e d   to  balance  e n v i r o n m e n t a l   f o r c e s  

ac t i ng   on  the  t anke r   is  g e n e r a t e d   by  a  weight  49  which  forms  a  p a r t  

of  the  r i g i d   arm.  This  weight  can  be  permanent  or  mobi le ,   d e p e n d i n g  

on  the  a p p l i c a t i o n   of  the  mooring  s y s t e m .  

The  p roduc t   is  c a r r i e d   up  the  tower  through  r i g i d   p i p i n g  

50  to  the  top  of  the  t ower  ,   where  a  f l u i d   swivel  mounted  on  a  s e c o n d  

r o t a t i n g   t ab le   40  a l lows  for  o r i e n t a t i o n   of  the  p ip ing   towards  t h e  

v e s s e l .   The  p i p i n g   con t inues   to  the  v e s s e l   in  a  manner  d e s c r i b e d  

in  pa t en t   a p p l i c a t i o n   no.  8 1 2 0 1 2 7 4 . 8 .  

In  Fig.  3  is  shown  ano the r   embodiment  of  the  tower  o r  

p i l e   system  31  of  Fig.  2 .  

The  tower  60  c o n s i s t s   of  a  number  of  p i l e s   61,  which  

are  s l a n t i n g   and  which  are  u n i t a r y   in  the  upper  p a r t   or  top  62  o f  

the  tower,  but  spread  out  in  the  lower  r e g i o n  n e a r   the  sea  b o t t o m  

63.  Around  the  upper  pa r t   of  the  tower  is  mounted  the  r o t a t o r y   p a r t  

or  ro to r   64  of  the  SPM.  This  r o t o r   64  is  connected  to  the  r i g i d   arm 

66,  the  l a t t e r   being  connected   with  i t s   other   end  via  cha ins   67 

to  the  vesse l   68 .  

The  p roduc t   is  c a r r i e d   up  t h e  t o w e r   through  r i g i d   p i p i n g  

(not  shown)  to  the  top  62  of  the  tower  60,  where  a  f l u i d   swivel  69 



mounted  on  a  second  r o t a t i n g   t ab le   71  a l lows  for  o r i e n t a t i o n   o f  

the  p i p i n g   72  towards  the  vesse l   68.  The  p ip ing   72  con t i nues   v i a  

s e c t i o n s   73-80  to  the  vesse l   68 .  



1.  A  mooring  dev ice   for  mooring  a  v e s s e l   f l o a t i n g   on  t h e  

su r f ace   of  a  body  of  wa te r ,   compr is ing   a  s i n g l e   po in t   moor ing  

(SPM)  f ixed  to  the  f l o o r   of  said  body  of  wa te r ,   a  r i g i d   arm  b e i n g  

connected   with  i t s   one  end  to  said  SPM  and  with  i t s   o ther   end  t o  

sa id   v e s s e l ,   in  which  the  connec t ion   between  the  SPM  and  the  r i g i d  

arm  occurs   in  a  f i x e d   or  in  a  p i v o t a b l e   manner,  sa id   r i g i d   a rm 

being  f ree   to  r o t a t e   about   the  v e r t i c a l   axis   of  the  SPM,  w h e r e a s  

the  c o n n e c t i o n   between  the  r i g i d   arm  and  the  v e s s e l   occurs   v i a  

two  p i v o t a b l e   t e n s i o n   members  which  are  a t t a c h e d   to  the  r i g i d  

arm  at  the  v e s s e l   end,  sa id   p i v o t a b l e   t e n s i o n   members  b e i n g  

s e p a r a t e d   by  a  c e r t a i n   d i s t a n c e .  

2.  The  mooring  device   of  claim  1,  f u r t h e r   compr is ing   a n  

a x i a l   r o t a t i o n a l   c o n n e c t i o n   which  is  l o c a t e d   in  the  r i g i d   arm.  

3.  The  mooring  device   of  claim  1  or  2,  in  which  the  r i g i d  

arm  is  Y - s h a p e d .  

4.  The  mooring  device  of  claim  3,  c h a r a c t e r i z e d   in  t h a t   t h e  

middle  leg  of  the  Y-shaped  r i g i d   arm  is  p rov ided ,   at  each  of  i t s  

ends,  with  an  a x i a l   h inge ,   p rov id ing   a  f l e x i b l e   j o i n t   between  t h e  

SPM  and  the  r i g i d   arm,  and  a  f l e x i b l e   j o i n t   between  one  of  the  s i d e  

legs  and  the  r ema inde r   on  the  Y-shaped  r i g i d   arm.  

5.  The  mooring  device  as  claimed  in  c la ims  1  or  2,  in  w h i c h  

the  r i g i d   arm  c o n s i s t s   of  two  t r i a n g u l a r   frames  i n t e r c o n n e c t e d   v i a  

hinges   a l lowing   an  i n d e p e n d e n t   h ing ing   of  the  two  frames  in  r e s p e c t  

of  each  o t h e r   and  t h e r e b y   an  ax ia l   r o t a t i o n   of  the  r i g i d   arm  b e t w e e n  

the  SPM-connection  and  the  v e s s e l - c o n n e c t i o n .  

6.  A  mooring  device   as  claimed  in  any  of  claims  1-5,  in  w h i c h  

the  SPM  c o n s i s t s   of  a  buoy  whose  s t a t i o n a r y   p a r t   is  anchored  to  t h e  

f loor   of  sa id   body  of  water  by  means  of  cha ins ,   cab les   or  the  l i k e .  

7.  A  mooring  device   as  claimed  in  claim  1  or  2,  in  which  t h e  

s t a t i o n a r y   p a r t   of  the   SPM  c o n s i s t s   of  a  p i l e   system  (tower  or  the  l i k e )  

s tanding   on  or  in  the  sea  bed  around  which  p i l e   system  the  r i g i d   arm 

is  r o t a t a b l e .  

8.  The  mooring  system  of  claim  1-7,  f u r t h e r   compr i s ing   b a l l a s t  

weight  (s)  l o c a t e d   in  the  r i g i d   arm. 



9.  The  mooring  system  of  any  of  the  p r e c e d i n g   c l a ims ,   w h e r e i n  

the  t e n s i o n   members  c o n s i s t   of  chains   or  cab les   which  can  be  s u s p e n d e d  

through  the  anchor  chain  hawses  of  the  v e s s e l .  

10.  The  mooring  device  of  any  of  the  p r e c e d i n g   c l a ims ,   f u r t h e r  

compr i s ing   h inges   between  the  buoy  and  the  r i g i d   a rm.  

11.  The  mooring  device  of  any  of  the  p r e c e d i n g   c l a ims ,   f u r t h e r  

compr i s ing   a  buoyancy  chamber  in  the  r i g i d   arm.  



As  may  be  seen  from  Fig.  2  the  v e s s e l   34  is  moored  t o  

the  f l o o r   of  a  body  of  water  by  means  of  two  anchor  cha ins   37,  a  r i g i d  

arm  36,  a  r o t a t i o n a l   t a b l e   38  and  a  s t r u c t u r e   (" tower")3/   r i g i d l y  

a t t a c h e d   to  the  seabed  33.  

The  r o t a t i n g   t a b l e   38  p e r m i t s   the  v e s s e l   to  swing  f r e e l y  

around  the  tower  to  take  up  the  p o s i t i o n   of  the  l e a s t   r e s i s t a n c e   t o  

wind  and  weather .   The  r i g i d   arm  p i v o t s   in  r e l a t i o n   to  t h i s   r o t a t i n g  

t a b l e   around  an  axis x-x -y-y,  t h rough   h inges   41,  t h e r e b y   a l l o w i n g  

i n d e p e n d e n t   p i t c h   mot ions   of  the  v e s s e l   r e l a t i v e   to  the  t o w e r .  

Hinges  at  the  r i g i d   arm  end  12  and  at   the  v e s s e l   c o n n e c t i o n  

p o i n t   43  a l l ow   for  e x c u r s i o n s   of  the  v e s s e l   due  to  surge  and  sway.  R o l l  

m o t i o n s  o f   the  v e s s e l   r e l a t i v e   to  the  tower  are  a l lowed  by  two  

b a s i c a l l y  t r i a n g u l a r   frames  44  and  45,  which  are  coupled   t o g e t h e r  

a t  t h e i r   base  and  hence  form  the  r i g i d   arm  36.  The  h i n g e s  4 7  a n d   48 

a l l o w   the  r i g i d   arm  to  be  " f o l d e d "   in  i t s e l f ,   around  a x i s  y - y  

a n d   thus  allow  i n d e p e n d e n t   r o l l   between  the  tower  s ide   end  of  t h e  

r i g i d  a r m   and  the  v e s s e l   s i d e .  

The  r e s t o r i n g   f o r c e s   r e q u i r e d   to  ba lance   e n v i r o n m e n t a l   f o r c e s  

a c t i n g  o n   the  t a n k e r   is  g e n e r a t e d   by  a  weight   49  which  forms  a  p a r t  

o f  t h e   r i g i d   arm.  This  we igh t   can  be  permanent   or  mobi le ,   d e p e n d i n g  

on  the  a p p l i c a t i o n   of  the  mooring  s y s t e m .  

The  p r o d u c t   is  c a r r i e d   up  the  tower  through  r i g i d   p i p i n g  

50  to  the  top  of  the   t o w e r  ,   where  a   f l u i d   swivel   mounted  on  a  s e c o n d  

r o t a t i n g   t ab l e   40  a l lows   for   o r i e n t a t i o n   of  the  p i p i n g   t owards   t h e  

v e s s e l .   The  p ip ing   c o n t i n u e s   to  the  v e s s e l   in  a  manner  d e s c r i b e d  

in  p a t e n t   a p p l i c a t i o n   no.  8 1 2 0 1 2 7 4 . 8 .  

In  Fig.  3  is  shown  ano the r   embodiment  of  the  tower   o r  

p i l e   system  31  of  Fig.   2 .  

The  tower  60  c o n s i s t s   of  a  number  of  p i l e s   61,  w h i c h  

are  s l a n t i n g   and  which  are  u n i t a r y  i n   the  upper  p a r t   or  top  62  o f  

the  tower,   but  sp read   out  in  the  lower  r e g i o n . n e a r   the  sea  b o t t o m  

63.  Around  the  upper  p a r t   of  the  tower  is  mounted  the  r o t a t o r y   p a r t  

or  r o t o r   64  of  the  SPM.  This  r o t o r   64  is  connec ted   to  the  r i g i d   arm 

66,  the  l a t t e r   be ing   connec t ed   with  i t s   o the r   end  via  c h a i n s   67 

to  the  v e s s e l   68 .  

The  p r o d u c t   is  c a r r i e d   up  the  tower  th rough   r i g i d   p i p i n g  

(not  shown)  to  the  top  62  of  the  tower  60,  where  a  f l u i d   sw ive l   69 
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