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@  Mooring  device. 

©  A  device  for  mooring  a  floatable  body,  such  as  a  ship  (1  2),  to 
a  mooring  tower  (1),  comprising  two  tension  members  (8,  9), 
rotatable  around  a  horizontal  axis  (6)  and  supported  by  the  tower 
(1  )  at  both  sides  thereof  and  each  tensioned  by  a  weight  (10),  the 
respective  ends  of  said  members  each  being  connected  through 
a  rigid  arm  (11)  to  the  floating  body  (12),  in  which  each  of  said 
members  (8,  9)  has  a  smaller  stiffness  against  displacement  in 
the  direction  of  the  rigid  arm  (11)  than  in  the  direction  perpendicu- 
lar  thereto. 
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 A devi f mooring a floatable body, such as a ship (12), to 
a  mooring  tower  (1),  comprising  two  tension  members  (8,  9), 
rotatable  around  a  horizontal  axis  (6)  and  supported  by  the  tower 
(1)  at  both  sides  thereof  and  each  tensioned  by  a  weight  (10),  the 
respective  ends  of  said  members  each  being  connected  through 
a  rigid  arm  (11)  to  the  floating  body  (12),  in  which  each  of  said 
members  (8,  9)  has  a  smaller  stiffness  against  displacement  in 
the  direction  of  the  rigid  arm  (11)  than  in  the  direction  perpendicu- 
lar  thereto. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  d e v i c e   f o r   m o o r i n g   a  f l o a t a b l e  

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

t e n s i o n   m e m b e r s ,   r o t a t a b l e   a r o u n d   a  h o r i z o n t a l   a x i s   a n d  

s u p p o r t e d   by  t h e   t o w e r   a t   b o t h   s i d e s   t h e r e o f   and  e a c h  

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

e a c h   b e i n g   c o n n e c t e d   t h r o u g h   a  r i g i d   arm  to   t h e   f l o a t i n g  

b o d y .  

Such  a  m o o r i n g   d e v i c e   i s   known  f rom  t h e   F r e n c h   P a t e n t  

S p e c i f i c a t i o n   2 , 4 2 0 . 4 7 5 .   In  t h i s   known  m o o r i n g   d e v i c e   t h e  

t e n s i o n   member s   a r e   in   t h e i r   w h o l e   r i g i d   s t r u c t u r e s .   As  

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

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

a x i s .   H o w e v e r ,   in  p r a c t i c e   wave  m o v e m e n t s   and  c u r r e n t s   o c c u r  

w h i c h   t e n d   to   b r i n g   a b o u t   s u c h   m o v e m e n t s ;   p r e v e n t i n g   t h e m  

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

s t r u c t u r e .  

The  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   8 2 2 0 1 3 0 0 . 9   in  t h e   name  o f  

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

m e m b e r s   a r e   s u p p o r t e d   by  t h e   t o w e r   in  s u c h   a  way  t h a t   t h e y  

can  move  in  a l l   d i r e c t i o n s   s o t h a t   t h e   a b o v e m e n t i o n e d   h e a v y  



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

t o w e r   as  a  r e s u l t   of  s i d e w a y s   m o v e m e n t s   of  t h e   t e n s i o n  

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

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

and   c o s t l y   s t r u c t u r e .  

The  i n v e n t i o n   a ims   to   p r o v i d e   a  m o o r i n g   s y s t e m   h a v i n g   t h e  

a d v a n t a g e s   of  t h e   a b o v e   d e s c r i b e d   known  m o o r i n g   s y s t e m s  

b u t   w i t h o u t   t h e   d i s a d v a n t a g e s   t h e r e o f .  

A c c o r d i n g   t o   t h e   i n v e n t i o n   e a c h   of  s a i d   m e m b e r s   h a s   a  s m a l l e r  

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

arm  t h a n   in   t h e   d i r e c t i o n   p e r p e n d i c u l a r   t h e r e t o .  

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

r e m a i n   l i m i t e d   w h i l e   t h e   m o o r e d   f l o a t i n g   body   c a n  

e x e c u t e   m o v e m e n t s   p a r a l l e l   t o   i t s e l f   w i t h o u t   t h e  

d a n g e r   of  d a m a g i n g   t h e   t o w e r .   In  a  s i m p l e   and  a d v a n t a g e o u s  

e m b o d i m e n t   e a c h   of  s a i d   t e n s i o n   m e m b e r s   i s   c o n s t r u c t e d  

f r o m   a t   l e a s t   two  i n t e r c o n n e c t e d   p a r t s   a t   l e a s t  

one   of  w h i c h   f o r m e d   or   s u s p e n d e d   in  s u c h   a  way  t h a t  

t h i s   member   can   e x c l u s i v e l y   c a r r y   o u t   m o v e m e n t s   in   t h e  

d i r e c t i o n   of   t h e   r i g i d   a r m .  

In  a  p r e f e r r e d   e m b o d i m e n t   o f ' e a c h   of  s a i d   t e n s i o n   m e m b e r s  

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

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

to   t h e   u p p e r   p a r t   in   s u c h   a  way  t h a t   t h e   end  t h e r e o f  

c o n n e c t e d   t o   t h e   r i g i d   arm  i s   a b l e   to   e x e c u t e   m o v e m e n t s  

in   t h e   d i r e c t i o n   to   and  f rom  t h e   t o w e r .  

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

of   c h a i n s   or   s i m i l a r   m e m b e r s .   They  can  a l s o   c o n s i s t  

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

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

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



P r e f e r a b l y   e a c h   r i g i d   e l e m e n t   can   r o t a t e   a r o u n d   an  a x i s ,  

c o a x i a l l y   t h e r e w i t h ,   w i t h   r e s p e c t   to   t h e   u p p e r   p a r t .  

In  a  p r e f e r r e d   e m b o d i m e n t   t h e   h o r i z o n t a l   h i n g e   a x i s  

a r e   c a r r i e d   by  a  j i b   w h i c h ,   r o t a t a b l e   a r o u n d   a  v e r t i c a l  

a x i s ,   i s   s u p p o r t e d   by  t h e   t o w e r .  

A l s o   an  e m b o d i m e n t   i s   p o s s i b l e   in   w h i c h   t h e   u p p e r   p a r t  

of  e a c h   t e n s i o n   member   c o n s i s t s   of  a  t r i a n g l e   s t r u c t u r e  

made  up  by  two  c h a i n s   or  s i m i l a r   m e m b e r s ,   i n t e r c o n n e c t e d  

a t   t h e i r   l o w e r   e n d s ,   or  an  e m b o d i m e n t   in   w h i c h   t h e   l o w e r  

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

c o n n e c t e d   to   t h e   r i g i d   arm  v i a   a  h o r i z o n t a l   p i v o t   a x i s  

p a r a l l e l   to   t h e   j i b .  

The  i n v e n t i o n   w i l l   be  c l a r i f i e d   on  t h e   h a n d   of  t h e   d r a w i n g .  

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

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

F i g .   lb  shows   a n o t h e r   e m b o d i m e n t   of  t h e   t e n s i o n   member   u s e d  

t h e r e i n ;  

F i g .   lc  shows   an  a l t e r n a t e   e m b o d i m e n t   of  s a i d   t e n s i o n  

m e m b e r ;  

F i g .   2  i s   a  s i d e   v i e w   of  t h i s   d e v i c e .  

In  t h e   f i g u r e s   r e f e r e n c e   n u m e r a l   1  d e n o t e s   a  m o o r i n g   t o w e r  

r e s t i n g   on  t h e   s e a b e d   2;  t h i s   t o w e r   c a r r i e s   a t   t h e   u p p e r  
end  3,  r o t a t a b l e   a r o u n d   a  v e r t i c a l   a x i s   4,  a  j i b   5.  T o  

t h i s   j i b   5  a r e   c o n n e c t e d ,   e a c h   one  r o t a t a b l e   a r o u n d   a  

h o r i z o n t a l   a x i s   6,  t h e   r e s p e c t i v e   u p p e r   p a r t s   7  o f  

t e n s i o n   m e m b e r s   w h i c h   a r e   as  a  w h o l e   d e n o t e d   by  r e f e r e n c e  

n u m e r a l s   8,  9.  T h e s e   u p p e r   p a r t s   7  a r e   r i g i d   s t r u c t u r e s .  

Each  of  t h e s e   t e n s i o n   m e m b e r s   c a r r i e s   a t   t h e   l o w e r   end  a  

w e i g h t   10  and  i s   f u r t h e r m o r e   w i t h   t h e   l o w e r   end  c o n n e c t e d  

to   one  end  of  a  r i g i d   arm  11  of  w h i c h   t h e   o t h e r   end   i s  



c o n n e c t e d   to   a  f l o a t i n g   body   to   be  c o n n e c t e d   to   t h e  

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

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   t e n s i o n   m e m b e r s   8,  9 

e a c h   h a v e   l e s s   s t i f f n e s s   a g a i n s t   d i s p l a c e m e n t s   i n  

t h e   d i r e c t i o n   of  t h e   r i g i d   a rms   11  t h a n   in  t h e   d i r e c t i o n  

p e r p e n d i c u l a r   t h e r e t o .   To  t h i s   end  in   t h e   shown  e m b o d i m e n t  

t h e   l o w e r   p a r t s   13,   14  r e s p e c t i v e l y   of  t h e   t e n s i o n  

m e m b e r s   8  and  9  r e s p e c t i v e l y   a r e   of  s u c h   a  s t r u c t u r e  

or  c o n n e c t e d   in   s u c h   a  way  w i t h   t h e   u p p e r   p a r t   7  t h a t  

t h e   l o w e r   e n d s   15,   16  r e s p e c t i v e l y   t h e r e o f ,   c o n n e c t e d  

to   t h e   r i g i d   arm  11,   can   e x e c u t e   m o v e m e n t s   in   t h e  

d i r e c t i o n   of  t h e   t o w e r   and  away  f r o m   t h e   t o w e r ,   s u c h  

as  i n d i c a t e d   by  t h e   a r r o w s   17.  As  a  r e s u l t   w h i l e  

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

of  t h e   j i b   5  t h e   s h i p   12  can   e x e c u t e   a p p r e c i a b l e   m o v e -  

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

d a n g e r   of  d a m a g i n g   t h e   t o w e r   1 .  

F i g .   la   shows   two  p o s s i b l e   e m b o d i m e n t s   of  t h e   l o w e r   p a r t  
of  t h e   t e n s i o n   m e m b e r s :   t h e   l e f t h a n d   s i d e   of  t h e   f i g u r e  

shows   how  t h e   l o w e r   p a r t   of  t h e   t e n s i o n   member   8 

c o n s i s t s   of  a  c h a i n   or   c a b l e   13  w h i l e   t h e   r i g h t h a n d  

p a r t   of  t h e   f i g u r e   shows   an  e m b o d i m e n t   in   w h i c h   t h e  

l o w e r   p a r t   i s   a  r i g i d   e l e m e n t   18  w i t h   a t   t h e   u p p e r  
end  a  c o u p l i n g   19  p e r m i t t i n g   m o v e m e n t s   a r o u n d   an  a x i s  

c o a x i a l   w i t h   t h e   a x i s   of  t h e   e l e m e n t   18;  t h i s   c o u p l i n g  

19  h i n g e s   a r o u n d   a  h o r i z o n t a l   a x i s   20  w h i c h   c r o s s e s  

t h e   a x i s   6  p e r p e n d i c u l a r l y   and   i s   c o n n e c t e d   to   t h e  

r i g i d   u p p e r   p a r t   7 .  

F i g .   lb  shows   a n o t h e r   p o s s i b l e   e m b o d i m e n t   of  t h e   t e n s i o n  

m e m b e r s :   in   t h i s   e m b o d i m e n t   t h e   t e n s i o n   member   20  



c o n s i s t s   of  an  u p p e r   t r i a n g l e   21,  made  up  by  c h a i n s  

or  s i m i l a r   m e m b e r s   22,  23  w h i c h   a r e   i n t e r c o n n e c t e d  

by  t h e i r   l o w e r   e n d s   a t   24  to   t h e   c h a i n   25  w h i c h  

c a r r i e s   a t   i t s   o t h e r   end  t h e   w e i g h t   10  and  t h e   a r m  

1 1 .  

F i g .   lc   shows   an  e m b o d i m e n t   in  w h i c h   t h e   l o w e r   p a r t  

of  t h e   t e n s i o n   member   3)  c o n s i s t s   of  a  r i g i d   s t r u c u c t u r e  

31,  c o n n e c t e d   t h r o u g h   a  h o r i z o n t a l   h i n g e   a x i s   32  t o  

t h e   r i g i d   arm  11;  t h e   u p p e r   p a r t   33  i s   a  c h a i n .   A l s o  

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

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

m o v e m e n t s   as  d e s c r i b e d   a b o v e   mus t   be  i n s e r t e d   a t   t h e  

e n d s   t h e r e o f .  



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

s h i p   ( 1 2 ) ,   to   a  m o o r i n g   t o w e r   ( 1 ) ,   c o m p r i s i n g   two  t e n s i o n  

m e m b e r s   ( 8 , 9 ) ,   r o t a t a b l e   a r o u n d   a  h o r i z o n t a l   a x i s   ( 6 )  

and  s u p p o r t e d   by  t h e   t o w e r   (1)  a t   b o t h   s i d e s   t h e r e o f  

and  e a c h   t e n s i o n e d   by  a  w e i g h t   ( 1 0 ) ,   t h e   r e s p e c t i v e   e n d s  

of  s a i d   m e m b e r s   e a c h   b e i n g   c o n n e c t e d   t h r o u g h   a  r i g i d  

arm  (11)   t o   t h e   f l o a t i n g   body  ( 1 2 ) ,   c h a r a c t e r i z e d   i n  

t h a t   e a c h   of  s a i d   m e m b e r s   ( 8 , 9 )   has   a  s m a l l e r   s t i f f n e s s  

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

arm  (11)   t h a n   in  t h e   d i r e c t i o n   p e r p e n d i c u l a r   t h e r e t o .  

2.  M o o r i n g   d e v i c e   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 z e d  

in   t h a t   e a c h   of  s a i d   t e n s i o n   member s   ( 8 , 9 )   i s  

c o n s t r u c t e d   f rom  a t   l e a s t   two  i n t e r c o n n e c t e d   p a r t s  

(7 ,   13,   14;  22,   25;  31,  32)  a t   l e a s t   one  of  w h i c h   f o r m e d  

or  s u s p e n d e d   in  s u c h   a  way  t h a t   t h i s   member   c a n  

e x c l u s i v e l y   c a r r y   o u t   m o v e m e n t s   in  t h e   d i r e c t i o n  

of  t h e   r i g i d   a r m .  

3.  M o o r i n g   d e v i c e   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d  

in   t h a t   of  e a c h   of  s a i d   t e n s i o n   member s   ( 8 , 9 )   t h e   u p p e r  

p a r t   ( 7 ) ,   c o u p l e d   to   t h e   t o w e r   ( 1 ) ,   i s   a  r i g i d   s t r u c t u r e ,  

and   t h e   l o w e r   p a r t   ( 1 3 , 1 4 )   i s   of  s u c h   a  s t r u c t u r e   o r  

c o n n e c t e d   to   t h e   u p p e r   p a r t   in   s u c h   a  way  t h a t   t h e   e n d  

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

m o v e m e n t s   in  t h e   d i r e c t i o n   to   and  f rom  t h e   t o w e r .  

4.  M o o r i n g   d e v i c e   a c c o r d i n g   to   c l a i m   3  c h a r a c t e r i z e d   i n  

t h a t   t h e   l o w e r   p a r t s   (13)   of  t h e   t e n s i o n   m e m b e r s   c o n s i s t  

of  c h a i n s   or  s i m i l a r   m e m b e r s .  



5.  M o o r i n g   d e v i c e   a c c o r d i n g   to   c l a i m   3  c h a r a c t e r i z e d  

in  t h a t   t h e   l o w e r   p a r t   of  t h e   t e n s i o n   m e m b e r s   c o n s i s t  

of  r i g i d   e l e m e n t s   (14)   e a c h   i n t e r c o n n e c t e d   t h r o u g h   a t  

l e a s t   one  s e c o n d   h i n g e   a x i s   (20)   w h i c h   c r o s s e s   t h e  

f i r s t   one  p e r p e n d i c u l a r l y ,   to   t h e   r e s p e c t i v e   u p p e r   p a r t .  

6.  M o o r i n g   d e v i c e   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 z e d  

in  t h a t   e a c h   r i g i d   e l e m e n t   (14)  can  r o t a t e   a r o u n d   a n  

a x i s   ( 1 9 ) ,   c o a x i a l l y   t h e r e w i t h ,   w i t h   r e s p e c t   to   t h e  

u p p e r   p a r t .  

7.  M o o r i n g   d e v i c e   a c c o r d i n g   to   c l a i m   3-6  c h a r a c t e r i z e d  

in  t h a t   t h e   h o r i z o n t a l   h i n g e   a x i s   (6)  a r e   c a r r i e d   by  a  

j i b   (5)  w h i c h ,   r o t a t a b l e   a r o u n d   a  v e r t i c a l   a x i s ,   i s  

s u p p o r t e d   by  t h e   t o w e r   ( 1 ) .  

8.  M o o r i n g   d e v i c e   a c c o r d i n g ' t o   c l a i m   1  c h a r a c t e r i z e d  

in  t h a t   t h e   u p p e r   p a r t   of  e a c h   t e n s i o n   member   ( 2 0 )  

c o n s i s t s   of  a  t r i a n g l e   s t r u c t u r e   (21)   made  up  by  t w o  

c h a i n s   ( 2 2 , 2 3 )   or  s i m i l a r   m e m b e r s ,   i n t e r c o n n e c t e d   a t  

t h e i r   l o w e r   e n d s .  

9.  M o o r i n g   d e v i c e   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 z e d  

in  t h a t   t h e   l o w e r   p a r t   of  e a c h   t e n s i o n   member   (30)   i s  

a  r i g i d   s t r u c t u r e ,   (31)   c o n n e c t e d   to   t h e   r i g i d   arm  v i a  

a  h o r i z o n t a l   p i v o t   a x i s   (32)  p a r a l l e l   to   t h e   j i b   ( 5 ) .  






	bibliography
	description
	claims
	drawings
	search report

