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©  Rigid  marine  sail  and  method  of  folding  said  sail. 

A  marine  sail  comprising  a  right-hand  and  left-hand  sail 
portion  (7A,  7B)  pivoted  to  a  common  vertical  axle  (14) 
spaced  forward  of  a  mast  (6)  of  a  ship.  The  sail  portions  are 
arranged  to  substantially  surround  the  mast  to  present  a 
substantially  streamlined  cross-sectional  shape  when  in  the 
folded  position,  whereby  to  reduce  wind  resistance  when  the 
sail  is  not  deployed.  The  mast  can  be  allowed  to  rotate  freely 
and  is  nearer  the  leading  than  the  trailing  edge  of  the  folded 
sail,  whereby  the  folded  streamlined  sail  tends  to  align  itself 
with  the  wind  direction. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  r i g i d   m a r i n e   s a i l s  

and  to  m e t h o d s   f o r   f o l d i n g   s a i d   s a i l s .   These   s a i l s  m a y  

be  f i t t e d   to  a  s h i p   f o r   s e l e c t i v e   d e p l o y m e n t   e f f e c t i v e l y  

to  u t i l i z e   wind   f o r c e   on  a  voyage   of  the   s h i p .  

I t   ha s   r e c e n t l y   been   p r o p o s e d   to  mount   one  or  m o r e  

s a i l s   on  an  e n g i n e - d r i v e n   s h i p   f o r   e f f e c t i v e l y   u t i l i z i n g  

wind  f o r c e   on  a  v o y a g e   of  the  s h i p   w i t h   a  v i ew   to  s a v i n g  

e n e r g y .   A  c o n c e i v a b l e   s a i l   to  be  m o u n t e d   on  a  s h i p   is  t h e  

c o n v e n t i o n a l   s a i l   made  of  c a n v a s   f i t t e d   to  the   m a s t .   S u c h  

a  s a i l   r e q u i r e s   h o w e v e r   much  t ime  and  l a b o u r   f o r   s e t t i n g  

and  f u r l i n g   t he   s a i l .  

To  a v o i d   t h i s   i n c o n v e n i e n c e ,   a  g e n e r a l l y   r i g i d   s a i l  

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

a p p l i e d   to  r e i n f o r c e d   r i b   members  was  i n v e n t e d   to  t a k e   t h e  

p l a c e   of   t he   a b o v e - m e n t i o n e d   c a n v a s   s a i l .   S i n c e   t h i s   r i g i d  

s a i l   can  a u t o m a t i c a l l y   be  opened   and  c l o s e d ,   i t   p e r m i t s  

s o l v i n g   t he   a b o v e - m e n t i o n e d   p r o b l e m .  

As  shown  in  F i g .   1,  the   p r e s e n t   i n v e n t o r s   have  p r e -  

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

m e n t i o n e d   r i g i d   s a i l s :  

A  r i g i d   s a i l ,   d i s c l o s e d   in  J a p a n e s e   P a t e n t   P r o v i s i o n a l  

P u b l i c a t i o n   No.  4 7 , 9 9 4 / 8 0   d a t e d   A p r i l   5,  1980,   which   c o m -  

p r i s e s :  

a  mas t   2  v e r t i c a l l y   f i t t e d   t h r o u g h   a  mas t   s u p p o r t  

( n o t   shown)   o n t o   the  deck  of  a  s h i p   1;  s a i d   v e r t i c a l   m a s t  

2  b e i n g   r o t a t a b l e   a r o u n d   the  a x i s   t h e r e o f ;  

a  r i g i d   s a i l   4  f i t t e d   to  s a i d   mast   2  p a r a l l e l   w i t h  

the   a x i s   t h e r e o f ;   s a i d   r i g i d   s a i l   4  c o m p r i s i n g   a  c e n t r a l  

s a i l   p o r t i o n   4A  f i x e d   t h r o u g h   a  f i x t u r e   3  to  s a i d   mast   2 ,  

and  a  l e f t   s a i l   p o r t i o n   4B  and  a  r i g h t   s a i l   p o r t i o n   4C  b o t h  

f i x e d   to  t he   r e s p e c t i v e   s i d e   edges   of  s a i d   s a i l   p o r t i o n  

4A  so  as  to  p e r m i t   the   o p e n i n g   and  c l o s i n g   m o t i o n s   of  t h e  

r i g i d   s a i l   p o r t i o n s   4B  and  4C;  

c y l i n d e r s   5A  and  5B  f o r   o p e n i n g   and  c l o s i n g   s a i d  



l e f t   s a i l   p o r t i o n   4B  and  s a i d   r i g h t   s a i l   p o r t i o n   4 C ;  

w h e r e b y   s a i d   s a i l   p o r t i o n s   4B  and  4C  a r e   o p e n e d   a n d  

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

5A  and  5B  ( h e r e i n a f t e r   r e f e r r e d   to  as  t h e   " p r i o r   a r t " ) .  

H o w e v e r ,   s i n c e   t he   r i g i d   s a i l   in  t he   a b o v e - m e n t i o n e d  

p r i o r   a r t   i s   f o l d e d   to  fo rm  a  t r i a n g u l a r   c r o s s - s e c t i o n a l  

s h a p e ,   t he   r i g i d   s a i l   d e v e l o p s   h i g h   wind   r e s i s t a n c e   on  a  

v o y a g e   a g a i n s t   t he   w i n d   and  in   ca lm  w e a t h e r .  

A  p r i n c i p a l   o b j e c t   of  t he   p r e s e n t   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  m a r i n e   s a i l   and  a  m e t h o d   f o r   f o l d i n g   s a i d  

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

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

may  be  f o l d e d   i n t o   a  s h a p e   p e r m i t t i n g   m i n i m i z a t i o n   of  s u c h  

w i n d   r e s i s t a n c e .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o v i d e d  

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

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

p l o y e d  a n d   f o l d e d   p o s i t i o n s   r e l a t i v e   to  a  m a s t   of  a  s h i p ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   s a i l   p o r t i o n s   ( 7 A , 7 B )   a r e   a r r a n g e d  

so  as  to  s u b s t a n t i a l l y   s u r r o u n d   s a i d   m a s t   (6)  to  p r e s e n t  

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

s a i d   f o l d e d   p o s i t i o n .  

In  a n o t h e r   a s p e c t   t he   i n v e n t i o n   p r o v i d e s   a  m e t h o d  

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

h a n d   s a i l   p o r t i o n   and  a  r i g h t - h a n d   s a i l   p o r t i o n   m o v a b l e  

b e t w e e n   d e p l o y e d   and  f o l d e d   p o s i t i o n s   r e l a t i v e   to  a  m a s t  

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

as  to   s u b s t a n t i a l l y   s u r r o u n d   s a i d   m a s t   to  p r e s e n t   a  s u b s t a n -  

t i a l l y   s t r e a m l i n e d   c r o s s - s e c t i o n a l   s h a p e .  

An  e m b o d i m e n t   of   the   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,  

by  way  of  e x a m p l e ,   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 i g .   1  i s   a  p l a n   v i ew  i l l u s t r a t i n g   the   o p e n e d   a n d  

c l o s e d   s t a t e s   of  a  r i g i d   m a r i n e   s a i l   of   t he   p r i o r   a r t ;  

F i g .   2  i s   a  p a r t i a l l y   c u t a w a y   p e r s p e c t i v e   v i e w   i l l u s -  

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

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



,  F i g .   3  i s   a  p l a n   v i ew   i l l u s t r a t i n g   the  s a i l   in  t h e  

d e p l o y e d   s t a t e ;  

F i g .   4  i s   a  p a r t i a l l y   c u t a w a y   p e r s p e c t i v e   v iew  i l l u s -  

t r a t i n g   the   f i t t i n g   c o n s t r u c t i o n   of  the  s a i l   and  a  u n i v e r s a l  

b e a r i n g   t h e r e f o r ;  

F ig .   5  is   a  p a r t i a l l y   c u t a w a y   p l an   view  i l l u s t r a t i n g  

the   f i t t i n g   c o n s t r u c t i o n   of  a  m o v a b l e   rod  of  the  s a i l   a n d  

the   u n i v e r s a l   b e a r i n g ;  

F i g .   6  i s   a  p a r t i a l l y   c u t a w a y   p e r s p e c t i v e   v iew  i l l u s -  

t r a t i n g   the   d e p l o y e d   and  f o l d e d   s t a t e s   of  the  s a i l ;  

F ig .   7  is   a  p l a n   v iew  i l l u s t r a t i n g   the  s a i l   in  t h e  

f o l d e d   s t a t e ;  

F ig .   8  is  a  p a r t i a l l y   c u t a w a y   s i de   view  of  the  s a i l  

and  mast   m o u n t i n g   a s s e m b l y ;   a n d  

F i g .  9   is   a  p a r t i a l   s e c t i o n a l   f r o n t   view  i l l u s t r a t i n g  

the   mast   f i x i n g   m e c h a n i s m   of  the   s a i l .  

With  a  v iew  to  s o l v i n g   the   a b o v e - m e n t i o n e d   p r o b l e m  

i n v o l v e d   in  the   p r i o r   a r t ,   i . e . ,   t he   r i g i d   s a i l   s t i l l   e x p o s e d  

to  a  h i g h   wind  r e s i s t a n c e   even   in  the  f o l d e d   s t a t e ,   we  c a r -  

r i e d   out  e x t e n s i v e   s t u d i e s .   As  a  r e s u l t ,   we  o b t a i n e d   a  

f i n d i n g   t h a t   the   a b o v e - m e n t i o n e d   p r o b l e m   c o u l d   be  s o l v e d  

by  f o l d i n g   the   r i g i d   s a i l   so  as  to  g ive   a  s t r e a m l i n e d   c r o s s -  

s e c t i o n a l   s h a p e .   Thus  a  r i g i d   s a i l   and  a  method  f o r   f o l d i n g  

a  r i g i d   s a i l   was  d e v e l o p e d ,   w h i c h   c o m p r i s e s :  

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

and  a  r i g h t   s a i l   p o r t i o n ,   f i t t e d   to  the  mast  of  a  s h i p ,  

so  as  to  s u r r o u n d   s a i d   m a s t ,   w h e r e b y   s a i d   r i g i d   s a i l   h a s  

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

Now,  the  r i g i d   m a r i n e   s a i l   in  an  embod imen t   of  t h e  

p r e s e n t   i n v e n t i o n   is  d e s c r i b e d   w i t h   r e f e r e n c e   to  the   d r a w -  

i n g s .  

In  F i g s .   2  and  3,  6  is  a  mast   f i t t e d   v e r t i c a l l y   t o  

the   deck  of  a  s h i p   t h r o u g h   a  mas t   s u p p o r t   d e s c r i b e d   l a t e r ;  

7  is   a  r i g i d   s a i l   c o m p r i s i n g   two  s a i l   p o r t i o n s   7A  and  7B 

which   are  f i t t e d   to  the   mas t   6  s y m m e t r i c a l l y   so  as  to  p e r m i t  



t h e   o p e n i n g   and   c l o s i n g   m o t i o n s   of   t he   r i g i d   s a i l   7,  a n d  

one  s i d e   e d g e   of   e a c h   of  t h e   s a i l   p o r t i o n s   7A  and  7B 

i s   a d j a c e n t   to  e a c h   o t h e r ;   8  i s   a  f i t t i n g   m e c h a n i s m   f o r  

s u p p o r t i n g   t h e   s a i l   p o r t i o n s   7A  and  7B  a t   t he   a b o v e -  

m e n t i o n e d   one  s i d e   edge   of   e a c h   of   t h e   s a i l   p o r t i o n s   7A 

and  7B  so  as  to  p e r m i t   t he   o p e n i n g   and  c l o s i n g   m o t i o n s   o f  

t he   r i g i d   s a i l   7  r e l a t i v e   to  t he   m a s t   6;  9  i s   an  o p e n i n g /  

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

7A  and  7B  s y m m e t r i c a l l y   r e l a t i v e   to  t he   m a s t   6;  and  10  i s  

a  s h r o u d i n g   p l a t e .  

The  s a i l   p o r t i o n s   7A  and  7B  a re   s y m m e t r i c a l   i n  

s h a p e   w i t h   e a c h   o t h e r ,   w h i c h   fo rm  r e s p e c t i v e   c u r v e d   p o r t i o n s ,  

and  c o n s i s t   of  t h i n   p l a t e s   11  made  of  a  m e t a l   or  a  s y n t h e t i c  

r e s i n   and  r i b s   12  a s s e m b l e d   in  l a t t i c e   s h a p e   f o r   r e i n f o r c i n g  

t h e   t h i n   p l a t e   11.  The  s a i d   p o r t i o n s   7A  and  7B  a r e   p r o v i d e d  

w i t h  i n w a r d l y   c u r v e d   a r c u a t e   s u r f a c e s   13A  and  13B  m e e t i n g  

t h e   s h r o u d i n g   p l a t e   10  in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

a b o v e - m e n t i o n e d   one  s i d e   edge   of  t he   s a i l   p o r t i o n s   7A  a n d  

7B.  

The  f i t t i n g   m e c h a n i s m   8  c o m p r i s e s   a  f i t t i n g   a x l e  

14  and  a  p l u r a l i t y   of  b r a c k e t s   15A  and  15B.  The  f i t t i n g  

a x l e   14  i s   f i x e d   to  t he   m a s t   6  t h r o u g h   a  p l u r a l i t y   of  f i x t u r e s  

16  in  p a r a l l e l   w i t h   t he   m a s t   6,  and  has   a  l e n g t h   s u b s t a n t i a l l y  

e q u a l   to  t he   l o n g i t u d i n a l   l e n g t h   of  t he   r i g i d   s a   7.  T h e  



b r a c k e t s   15A  and  15B  a r e   f i x e d   a t   an  end  t h e r e o f   to  t h e  

r e s p e c t i v e   c u r v e d   s u r f a c e s   13A  and  13B  of   t h e   s a i l   p o r t i o n s  

7A  and  7B  a t   p r e d e t e r m i n e d   i n t e r v a l s   in  a  v e r t i c a l   d i r e c -  

t i o n .   At  t h e   o t h e r   ends   of  t he   b r a c k e t s   15A  and  15B,  h o l e s  

17A  and  17B  f o r   p a s s i n g   t he   f i t t i n g   a x l e   14  a r e   p r o v i d e d .  

Thus  the   s a i l   p o r t i o n s   7A  and  7B  a re   s u p p o r t e d   by  t h e  

b r a c k e t s   15A,  15B  and  the   f i t t i n g   a x l e   14  p a s s i n g   t h r o u g h  

the   h o l e s   17A  and  17B  of  the   b r a c k e t s   15A  and  15B  so  as  t o  

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

7A  and  7B  r e l a t i v e   to   t h e   m a s t   6 .  

The  o p e n i n g / c l o s i n g   m e c h a n i s m   9  c o m p r i s e s   a  m o v a b l e  

rod   18,  a  l i f t   means   19  and  c o n n e c t i n g   r o d s   20.  The  m o v a b l e  

rod   18  i s   f i t t e d   to  t he   mas t   6  t h r o u g h   a  p l u r a l i t y   of  g u i d e  

members   21  so  as  to  be  v e r t i c a l l y   m o v a b l e   in  p a r a l l e l   w i t h  

the   m a s t   6.  The  l i f t   means  19  is   to  c a u s e   v e r t i c a l   m o v e m e n t  

of   the   m o v a b l e   rod   18,  c o m p r i s e s   a  c y l i n d e r ,   and  i s   f i x e d  

to  t he   l o w e r   p a r t   of   t he   m a s t   6.  The  c o n n e c t i n g   r ods   20  a r e  

p r o v i d e d   a t   p r e d e t e r m i n e d   i n t e r v a l s   in  a  v e r t i c a l   d i r e c t i o n  

n e a r   t h e   c u r v e d   s u r f a c e s   13A  and  13B  o f  t h e   s a i l   p o r t i o n s  

7A  and  7B.  Ends  of  one  s i d e   of  the  r o d s   20  a r e   c o n n e c t e d  

to  t he   p o r t i o n s   n e a r   the   c u r v e d   s u r f a c e s   13A  and  13B  of  t h e  

s a i l   p o r t i o n s   7A  and  7B  t h r o u g h   r e s p e c t i v e   u n i v e r s a l   b e a r i n g s  

22A  a t   p r e d e t e r m i n e d   i n t e r v a l s   in  a  v e r t i c a l   d i r e c t i o n  ( s e e  

F i g .   4 ) .   The  ends   of  the   o t h e r   s i d e   of  t h e   r o d s   20  a r e  

c o n n e c t e d   to  the   rod   18  t h r o u g h   the  o t h e r   r e s p e c t i v e   u n i v e r s a l  



b e a r i n g s   22B  a t   p r e d e t e r m i n e d   i n t e r v a l s   in  a  v e r t i c a l  

d i r e c t i o n   ( s e e   F i g .   5 ) .   T h u s ,   t h e   m o v a b l e   rod   18  i s  

v e r t i c a l l y   d r i v e n   by  a c t u a t i n g   s a i d   l i f t   means   19,  w h e r e b y  

the   s a i l   p o r t i o n s   7A  and  7B  a r e   o p e n e d   and  c l o s e d   a r o u n d  

t he   f i t t i n g   a x l e   14  t h r o u g h   t h e   a c t i o n s   of  t h e   m o v a b l e   r o d  

18  and  t h e   p l u r a l i t y   of   c o n n e c t i n g   r o d s   20,  and  the   o p e n i n g  

and  c l o s i n g   m o t i o n s   of  t h e   s a i l   p o r t i o n s   7A  and  7B  a r e  

s y m m e t r i c a l   r e l a t i v e   to  t h e   m a s t   6  ( see   F i g s .   6  and  7 ) .  

The  s h r o u d i n g   p l a t e   10  i s   f i x e d   to  the   f i t t i n g  

a x l e   14  t h r o u g h   a  p l u r a l i t y   of   f i x i n g   r o d s   23  in  p a r a l l e l  

w i t h   the   f i t t i n g   a x l e   14  in   f r o n t   of   the   same  r e l a t i v e   t o  

the   m a s t   6.  The  s h r o u d i n g   p l a t e   10  has   t h e   same  l e n g t h  

a s  t h e   l o n g i t u d i n a l   l e n g t h   o f   t h e   s a i l   p o r t i o n s   7A  a n d   7B,  

and  has   a  s e m i - c y l i n d r i c a l   s h a p e . . O n   the   b o t h   s i d e   e d g e s  

of  t he   s h r o u d i n g   p l a t e   10,  a  p l u r a l i t y   of  n o t c h e s   24  a r e  

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

d i r e c t i o n ,   and   t h e   p l u r a l i t y   of  b r a c k e t s   1 5 A  a n d   15B  a r e  

f i x e d   a t   e n d s   t h e r e o f   to  one  s i d e   e d g e s   of  t h e   c u r v e d  

s u r f a c e s   13A  and  13B  a f t e r   p a s s i n g   t h r o u g h   t he   r e s p e c t i v e  

n o t c h e s   24.  T h u s ,   t h e   s h r o u d i n g   p l a t e   10  c o v e r s   t he   g a p  

b e t w e e n   t h e   s i d e   e d g e s   of  t he   r e s p e c t i v e   c u r v e d   s u r f a c e s  

13A  and  13B  of   t h e   s a i l   p o r t i o n s   7A  and  7B,  w h i c h   gap  i s  

p r o d u c e d   when  t he   s a i l   p o r t i o n s   7A  and  7B  a re   c l o s e d  

r e l a t i v e   to  t h e   m a s t   6 .  



The  s h r o u d i n g   p l a t e   10  i s   n o t   a l w a y s   n e c e s s a r y ,  

b u t   i t   is   p o s s i b l e ,   by  p r o v i d i n g   t h e   s h r o u d i n g   p l a t e   1 0 ,  

to  k e e p   a  more  p e r f e c t l y   s t r e a m l i n e d   c r o s s - s e c t i o n a l  

s h a p e   of  t he   r i g i d   s a i l   7  in   a  s t a t e   w h e r e   t he   s a i l   p o r t i o n s  

7A  and  7B  a r e   c l o s e d .  

Now,  t he   a b o v e - m e n t i o n e d   m a s t   s u p p o r t   is   d e s c r i b e d  

in  t he   f o l l o w i n g   p a r a g r a p h s .  

As  shown  in  F i g s .   8  and  9,  t h e   m a s t   s u p p o r t   25  

c o m p r i s e s :   a  r o t a t i n g   b a s e   29  f i t t e d   t h r o u g h   b e a r i n g s   28A 

and  28B  o n t o   a  f i x e d   b a s e   27  w h i c h   i s   f i x e d   o n t o   the   d e c k  

26;  a  m a s t   s u p p o r t i n g   c y l i n d e r   30  f i x e d   t h r o u g h   b e a r i n g s  

42A  and  42B  v e r t i c a l l y   o n t o   the   r o t a t i n g   b a s e   29  f o r  

s u p p o r t i n g   t he   l o w e r   end  of  t he   m a s t   6;  a  r o t a t i o n   c o n t r o l  

means   31  f o r   c o n t r o l l i n g   r o t a t i o n   of   t he   r o t a t i n g   b a s e   2 9 ;  

and ,   a  m a s t   f i x i n g   m e c h a n i s m   32  f i t t e d   to  t h e   u p p e r   e n d  

of  t he   m a s t   s u p p o r t i n g   c y l i n d e r   3 0 .  

The  r o t a t i o n   c o n t r o l   means   31  c o m p r i s e s :   a  f i x e d  

g e a r   33  f i x e d   h o r i z o n t a l l y   in  t he   r o t a t i n g   b a s e   29;  a  

r o t a t i n g   g e a r   34  m e s h i n g   w i t h   t he   f i x e d   g e a r   33;  and,   a  

m o t o r   35  p r o v i d e d   on  the   r o t a t i n g   b a s e   29  f o r   r o t a t i n g  

the   r o t a t i n g   g e a r   34.  Thus ,   by  a c t u a t i n g   the   m o t o r   3 5 ,  

the   r o t a t i n g   b a s e   29  i s   r o t a t i v e l y   and  h o r i z o n t a l l y   d r i v e n  

r e l a t i v e   to  t he   f i x e d   b a s e   27  t h r o u g h   the   g e a r i n g   of  t h e  



g e a r s   33  and  34,  and  t h i s   c a u s e s   t h e   m a s t   6  to   r o t a t e  

i n t e g r a l l y   w i t h   t he   m a s t   s u p p o r t i n g   c y l i n d e r   3 0 .  

The  m a s t   f i x i n g   m e c h a n i s m   32  c o m p r i s e s :   a  p a i r  

of   a n n u l a r   f i x e d   f r i c t i o n   p l a t e s   36A  and  36B;  a n d ,   a  

r o t a t i n g   f r i c t i o n   p l a t e   37.  The  f i x e d   f r i c t i o n   p l a t e s  

36A  and  36B  and  t h e   r o t a t i n g   f r i c t i o n   p l a t e   37  a r e  

p r o v i d e d   in   an  e n l a r g e d   p o r t i o n   38  p r o v i d e d   on  t h e   t o p  

of   t he   m a s t   s u p p o r t i n g   c y l i n d e r   30.  The  f i x e d   f r i c t i o n  

p l a t e s   36A  and  36B  a r e   p r o v i d e d   w i t h   a  p l u r a l i t y   o f  

t h r o u g h - h o l e s   39A  and  39B  a t   p r e d e t e r m i n e d   i n t e r v a l s  

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

h o r i z o n t a l l y   f i x e d   to  t he   i n n e r   s u r f a c e   of  t he   e n l a r g e d  

p o r t i o n   38  by  a  p l u r a l i t y   of   t h r o u g h - b o l t s   40  p a s s i n g  

t h r o u g h   t h e s e   h o l e s   39A  and  39B.  The  r o t a t i n g   f r i c t i o n  

p l a t e   37  i s   h o r i z o n t a l l y   f i x e d   to   t he   o u t e r   s u r f a c e   o f  

t he   m a s t   6,  and  i s   s a n d w i t c h e d   b e t w e e n   the   f i x e d   f r i c t i o n  

p l a t e s   36A  and  36B.  The  f i x e d   f r i c t i o n   p l a t e s   3 6 A  a n d  

36B  a r e   m u t u a l l y   f i x e d   by  t i g h t e n i n g   a  p l u r a l i t y   c f  

p r e s s u r e   b o l t s   41  s c r e w e d   i n t o   the   u p p e r   w a l l   of  t h e  

e n l a r g e d   p o r t i o n   38,  and  a r e   m u t u a l l y   r e l e a s e d   by  l o o s e n -  

i n g   t he   p l u r a l i t y   of  p r e s s u r e   b o l t s   41.  T h u s ,   thE:  m a s t   6 

i s   f i x e d   to  t he   m a s t   s u p p o r t i n g   c y l i n d e r   30  by  t i g h t e n i n g  

t h e   p l u r a l i t y   of   p r e s s u r e   b o l t s   41,  and  i s   r e l e a s e d  

r e l a t i v e   to  t he   m a s t   s u p p o r t i n g   c y l i n d e r   30  by  l o o s e n i n g  



t he   p l u r a l i t y   of   p r e s s u r e   b o l t s   41.  T h e r e f o r e ,   when  t h e  

r i g i d   s a i l   7  i s   e x p o s e d   to   w ind   r e s i s t a n c e   in   a  c l o s e d  

s t a t e   w h e r e   t h e   s a i l   p o r t i o n s   7A  and  7B  a r e   c l o s e d ,   t h e  

r i g i d   s a i d   7  r o t a t e s   a r o u n d   t he   m a s t   6  d e p e n d i n g   u p o n  

t h e   w i n d   d i r e c t i o n   t o w a r d   t h e   d i r e c t i o n   in   w h i c h   t h e  

s h r o u d i n g   p l a t e   10  b e c o m e s   o p p o s i t e   to  t he   w i n d   d i r e c t i o n .  

T h i s   i s   b e c a u s e   t he   m a s t   6  l o c a t e s   e c c e n t r i c a l l y   n e a r   t h e  

s h r o u d i n g   p l a t e   10  s i d e   of   t he   r i g i d   s a i l   7  in   t he   c l o s e d  

s t a t e   w h e r e   t h e   s a i l   p o r t i o n s   7A  and  7B  a r e   c l o s e d .   As  a  

r e s u l t ,   i t   i s   p o s s i b l e   to  m i n i m i z e   a l w a y s   t h e   wind   r e s i s t -  

a n c e   to  w h i c h   t he   r i g i d   s a i l   7  i s   e x p o s e d ,   i r r e s p e c t i v e   o f  

t he   w i n d   d i r e c t i o n .  

A c c o r d i n g   to  t h e   m e t h o d   of  the   p r e s e n t   i n v e n t i o n ,  

as  d e s c r i b e d   a b o v e   in  d e t a i l ,   i t   i s   p o s s i b l e   to   f o l d   a  

r i g i d   s a i l   so  as  to  g i v e   a  s t r e a m l i n e d   c r o s s - s e c t i o n a l  

s h a p e ,   and  t h u s   to  m i n i m i z e   the   w i n d   r e s i s t a n c e   to  w h i c h  

t h e   r i g i d   s a i l   is   e x p o s e d   on  a  v o y a g e   u n d e r   c a l m ,   t h u s  

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



1.  A  g e n e r a l l y   r i g i d   m a r i n e   s a i l . c o m p r i s i n g   a  l e f t -  

h a n d   s a i l   p o r t i o n   and  a  r i g h t - h a n d   s a i l   p o r t i o n   m o v a b l e  

b e t w e e n   d e p l o y e d   and  f o l d e d   p o s i t i o n s   r e l a t i v e   to  a  m a s t  

of   a  s h i p ,   c h a r a c t e r i s e d   in   t h a t   s a i d   s a i l   p o r t i o n s   ( 7 A , 7 B )  

a r e   a r r a n g e d   so  as  to  s u b s t a n t i a l l y   s u r r o u n d   s a i d   na s t   ( 6 )  

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

when  in  s a i d   f o l d e d   p o s i t i o n .  

2.  A  s a i l   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   i n  

t h a t   s a i d   s a i l   p o r t i o n s   a r e   p i v o t a b l y   m o v a b l e   b e t w e e n   s a i d  

p o s i t i o n s   a b o u t   a  common  v e r t i c a l   a x i s   (14)   s p a c e d   f o r w a r d  

of  s a i d   m a s t   ( 6 ) .  

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

i s e d   by  means   (41)   p e r m i t t i n g   s u b s t a n t i a l l y   f r e e   r o t a t i o n  

of  s a i d   m a s t   and  f o l d e d   s a i l   a b o u t   t he   a x i s   of  s a i d   m a s t ,  

and  in  t h a t   s a i d   mas t   i s   n e a r e r   t he   l e a d i n g   t h a n   t i e   t r a i l i n g  

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

s a i ]   t e n d s   to  a l i g n   i t s e l f   w i t h   t he   wind   d i r e c t i o  

4.  A  s a i l   a c c o r d i n g   to  a n y  o n e   of  c l a m s   1  to  3' 

c h a r a c t e r i s e d   by  a  s u b s t a n t i a l l y   s e m i - c y l i n d r i c  1   v e r t i c a l  

s h r o u d   p l a t e   (10)   p o s i t i o n e d   f o r w a r d   of  s a i d   mast  to  f o r m  

the   l e a d i n g   edge   of  s a i d   s t r e a m l i n e d   c r o s s - s e c t i o n   w h e n  

the   s a i l   i s   f o l d e d .  

5.  A  m e t h o d   of  f o l d i n g   a  g e n e r a l l y   i g i d   m a r i n e  

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

s a i l   p o r t i o n   m o v a b l e   b e t w e e n   d e p l o y e d   and  f o l e d   p o s i t i o n s  

r e l a t i v e   to  a  mas t   of  a  s h i p ,   c h a r a c t e r i s e d   by  f o l d i n g   s a i d  

s a i l   p o r t i o n s   so  as  to  s u b s t a n t i a l l y   s u r r o u n d   s a i d   m a s t  

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

6.  A  m e t h o d   a c c o r d i n g   to  c l a i m   5  c h r a c t e r i s e d   b y  

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

a x i s   s p a c e d   f o r w a r d   of   s a i d   m a s t .  
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