
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Off  ice  @  Publication  number:  0   0 1 7   9 1 0  

Office  europeen  des  brevets  A  1 

®  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  80101900.1  ©  Int.  CI.3:  B  63  B  1 / 1 6  

(22)  Date  of  filing  :  1  0.04.80 

©  Priority:  23.04.79  IL57116  ©  Applicant:  Steinberg,  Amiram,  Moshav 
Avlhayil42  910(IL) 

@  g ^ P ^ " 0 " 0 ^ ^ " 0 " 1 8 9 - 1 0 - 8 0   ©  Inventor:  Steinberg,  Amiram,  Moshav  Avihayil  42  91  0(IL) 

@  Representative:  Baillie,  lain  Cameron  et  ai,  c/o  Ladas  & 
@  Designated  Contracting  States:  DE  FR  GB  IT  NL  SE  Parry  Blumenstrasse  48,  D-8000  Munchen  2  (DE) 

ACTORUM  AG 

A  hull  for  a  small-size  marine  craft  comprising  a  main  por- 
tion  (71)  with  tail  surface  and  a  stabilizing  stern  portion  (72)  rig- 

idly  connected  to  the  main  portion  by  a  reduced-drag  tail  por- 
tion  (73). 



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

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

s u r f e r s ,   s u r b o a r d s   and  t h e   l i k e   and  i t   has   f o r   i t s   o b j e c t  

to  p r o v i d e   h u l l s   of  t h i s   k i n d   h a v i n g   an  i m p r o v e d   p e r f o r -  

mance   c h a r a c t e r i z e d   by  r e d u c e d   d r a g   and  an  i m p r o v e d   l i f t :  

d r a g   r a t i o   in   ca lm  and  r o u g h   w a t e r .  

Wi th   m a r i n e   c r a f t   of  t h i s   k i n d   t h e   l i f t   and  d r a g  

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

s i n g   s p e e d s   r e f e r r e d   to  as  t h e   p l a n n i n g   r a n g e .   W i t h i n  

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

and  c o n s e q u e n t l y   o n l y   a  l i t t l e   a d d i t i o n a l   power   i s   r e q u i r e d  

to  i n c r e a s e   t h e   c r u i s i n g   s p e e d .   A g a i n s t   t h i s ,   a t   low  a n d  

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

w i t h   an  i n c r e a s e   of  s p e e d   i s   s u b s t a n t i a l   and  c o n s e q u e n t l y  

a l s o   t h e   a d d i t i o n a l   power   r e q u i r e d   f o r   i n c r e a s i n g   t h e  

c r u i s i n g   s p e e d s .  
In  a  m a r i n e   c r a f t   of  t h e   k i n d   s p e c i f i e d   o n l y   a  

r e l a t i v e l y   s m a l l ,   e s s e n t i a l l y   c e n t r a l   zone   of  t he   h u l l ,   t o  

be  r e f e r r e d   to  h e r e i n a f t e r   as  " p l a n n i n g   a r e a " ,   p r o v i d e s  

t h e   p r e p o n d e r a n t   p o r t i o n   of  t h e   l i f t   d u r i n g   p l a n n i n g .   T h e  

p l a n n i n g   a r e a   i s   l o c a t e d   in  t he   maximum  beam  a r e a ,   i . e .   t h e  

b o r a d e s t   a r e a   and  a c r o s s   i t   t h e r e   e x t e n d s   t h e   f r o n t a l  

s t a g n a t i o n   l i n e ,   i . e .   t h e   l i n e   a l o n g   w h i c h   t h e   w a t e r   f l o w  

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



c o - c u r r e n t .   The  bow  in  many  c a s e s   p r o j e c t s   d u r i n g   p l a n n i n g  

on t   of  t h e   w a t e r   and  d o e s   t h u s   n o t   a f f e c t   t h e   l i f t   and  d r a g .  

The  a f t   or  s t e r n ,   on  the   o t h e r   h a n d ,   i s   as  a  r u l e   f u l l y   o r  

n e a r l y   f u l l y   w e t t e d   and  in  c o n s e q u e n c e ,   w h i l e   c o n t r i b u t i n g  

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

t h e   d r a g   of  t h e   c r a f t .  

B a s e d   on  t h e s e   o b s e r v a t i o n s ,   t h e   i n v e n t i o n  

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

a  ma in   p o r t i o n   w i t h   p l a n n i n g   s u r f a c e   and  a  s t a b i l i z i n g   s t e r n  

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

d r a g   t a i l   p o r t i o n .  

The  t e r m   " r e d u c e d - d r a g   t a i l   p o r t i o n "   means   t h a t  

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

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

d i m e n s i o n s   and  s h a p e .  

In  a c c o r d a n c e   w i t h   one  e m b o d i m e n t   of  t h e   i n v e n t i o n  

s a i d   t a i l   p o r t i o n   is   in  f o rm  of  a t   l e a s t   one  b a r .  

In  a c c o r d a n c e   w i t h   a n o t h e r   e m b o d i m e n t   of  t h e  

i n v e n t i o n   s a i d   t a i l   p o r t i o n   i s   i n   t h e   f o rm  of  a  c o n s t r i c t e d  

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

t h e   s t a b i l i z i n g   s t e r n   p o r t i o n .   I f   d e s i r e d ,   in   s u c h   a n  

e m b o d i m e n t   t he   t a i l   p o r t i o n   may  be  of  r e d u c e d   d e p t h   and  t h e  

t r a n s i t i o n   b e t w e e n   i t   and  t h e   m a i n   h u l l   p o r t i o n   t h u s   may  b e  

in  t h e   f o r m   of  a  s t e p   f o r m e d   a t   t h e   b o t t o m   of  t h e   h u l l  

b e t w e e n   t h e m .   In  t h i s   way  t h e   d r a g   of   t h e   t a i l   p o r t i o n   i s  
r e d u c e d   b o t h   due  to  t h e   c o n s t r i c t i o n   and  due  to  t h e  

r e d u c t i o n   of  t h e   d e p t h   t h e r e o f .   A l s o   due  to   t h e   s t e p  
b e t w e e n   t h e   t a i l   and  ma in   p o r t i o n s   and  a d d i t i o n a l   r e a r  

s t a g n a t i o n   l i n e   i s   f o r m e d   and  in   c o n s e q u e n c e   in  a d d i t i o n   t 0 7  

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

For   s t r i c t l y   c a l m   w a t e r   u s a g e   t h e   bow  a f f e c t s  

n e i t h e r   t h e   l i f t   nor   the   d r a g   d u r i n g   p l a n n i n g .   C o n s e q u e n t l y  

f o r   s u c h   u s a g e s   t he   s i z e   of  t h e   bow  in   a  h u l l   a c c o r d i n g   t o  

t he   i n v e n t i o n   i s   n o t   g o v e r n e d   by  c o n s i d e r a t i o n   of  p e r f o r -  

mance  and ,   i f   d e s i r e d ,   may  be  s m a l l   and  w i t h   a  f l a t t e n e d  



s t e r n .   F u r t h e r m o r e ,   f o r   s u c h   u s a g e s   t h e   bow  may  be  f l a t -  

b o t t o m e d .  

W h e r e ,   h o w e v e r ,   t h e   h u l l   a c c o r d i n g   to  t h e  

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

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

a r e a .   I f   d e s i r e d ,   t h e   bow  p o r t i o n   may  a l s o   be  f l a r e d  

t o w a r d s   t h e   s h e e r .  

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

i n v e n t i o n   may  c o m p r i s e   l o n g i t u d i n a l   s t r a k e s   in   t h e  

p l a n n i n g   a r e a ,   t h e   bow  a r e a   or  b o t h .   S t r a k e s   in  t h e  

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

the   l i f t   and  t r a n s v e r s a l   s t a b i l i t y   of  t h e   c r a f t .   S t r a k e s  

in  t h e   bow  a r e a   s e r v e   as  d e f l e c t o r s   in   t h a t   t h e y   d e t a c h  

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

w a v e s .   In  t h i s   way  t h e   w e t t e d   s u r f a c e   and  d r a g   of  t h e   h u l l  

a r e   d e c r e a s e d .   The  s t r a k e s   in   t h e   bow  a r e a   a l s o   e n s u r e  

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

i n t o   t h e   c r a f t .  

The  u p p e r m o s t   s t r a k e s   may  a l s o   s e r v e   as  h a r d  

c h i n e s   f o r   f l a t - s u r f a c e   c o n s t r u c t i o n .  

The  i n v e n t i o n   f u r t h e r   c o n c e r n s   a  m a r i n e   c r a f t  

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

The  i n v e n t i o n   i s   i l l u s t r a t e d ,   by  way  of  e x a m p l e  

o n l y ,   in   t h e   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  b o t t o m   v i e w   of  a  f l a t - b o t t o m e d  

c o n v e n t i o n a l   s u r f b o a r d ;  

F i g .   2  i s   an  e l e v a t i o n   of  t h e   b o a r d   a c c o r d i n g   t o  

F i g .   1  in   t h e   c o u r s e   of  c r u i s i n g   w i t h   a  l i f t   f o r c e  

d i s t r i b u t i o n   d i a g r a m ;  

F i g .   3  i s   a  b o t t o m   v i e w   of  one  e m b o d i m e n t   of  a  

h u l l   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 .   4  i s   a  b o t t o m   v i e w   of  a n o t h e r   e m b o d i m e n t  

of  a  h u l l   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 .   5  i s   a  b o t t o m   v i e w   of  y e t   a n o t h e r   e m b o d i m e n t  

of  a  h u l l   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 .   6  i s   an  e l e v a t i o n   of  t h e   h u l l   a c c o r d i n g  

to  F i g .   5  w i t h   a  l i f t   f o r c e   d i s t r i b u t i o n   d i a g r a m ;   ; 

F i g .   7  i s   a  p e r s p e c t i v e   v i e w   f rom  b e l o w   of  a n  

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

F i g .   8  i s   a  p e r s p e c t i v e   v i e w   f rom  b e l o w   o f  

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

The  s u r f b o a r d   10  shown  in  F i g s .   1  and  2  i s   f l a t -  

b o t t o m e d   and  has   a  f u l l y   f l a t   p l a n n i n g   a r e a   11  a c r o s s  

w h i c h   t h e r e   e x t e n d s   t h e   f r o n t a l   s t a g n a t i o n   l i n e   1 2 .  

In  F i g .   2  t he   s u r f b o a r d   i s   shown  d i a g r a m m a t i -  

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

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

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

c o n c e n t r a t e d   in   t h e   p l a n n i n g   a r e a   11  w h i l e   t h e   c o n t r i -  

b u t i o n   to  t h e   l i f t   of  t h e   a f t   p o r t i o n   13  i s   o n l y   m a r g i n a l .  

The  bow  p o r t i o n   14  p r o j e c t s   o u t   of  t h e   w a t e r   and  d o e s   = h u s  

no t   a f f e c t   t h e   l i f t .   As  can  f u r t h e r   be  s e e n   t h e   f l o w   o f  

w a t e r   r e l a t i v e   to  t h e   c r u i s i n g   s u r f b o a r d   10  r e v e r s e s   a s  

the   s t a g n a t i o n   l i n e   1 2 .  

The  h u l l   30  a c c o r d i n g   to  t h e   i n v e n t i o n   shown  i n  

F i g .   3  i s   d e s i g n e d   f o r   c a l m   w a t e r .   I t   c o m p r i s e s   a  m a i n  

p o r t i o n   31,   a  s t a b i l i z i n g   s t e r n   p o r t i o n   32  and  a  t a i l  

p o r t i o n   in   f o rm  of  a  b a r   33  c o n n e c t i n g   t h e   s t e r n   p o r t i o n   32  

to  t h e   ma in   p o r t i o n   31.  The  b a r   33  i s   d e s i g n e d   n o t   to   b e  

w e t t e d   or  to   be  w e t t e d   o n l y   s l i g h t l y   so  t h a t   o n l y   t h e  

s t a b i l i z i n g   s t e r n   p o r t i o n   32  i s   d r a g   p r o d u c i n g .   As  can  b e  

s e e n   t he   m a i n   p o r t i o n   31  of  t h i s   e m b o d i m e n t   i s   s o  

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

a r e a   34  and  i t   c o m p r i s e s   o n l y   a  s m a l l ,   f l a t t e n e d   bow  35  a n d  

a  s m a l l   a f t   p o r t i o n   36  to   w h i c h   t h e   t a i l   p o r t i o n   33  i s  

c o n n e c t e d .   The  s t a g n a t i o n   l i n e   i s   i n d i c a t e d   a t   37  and  i t  

i s   V - s h a p e d   due  to   t h e   g e o m e t r y   of  t h e   h u l l .  

The  h u l l   40  a c c o r d i n g   to  t h e   i n v e n t i o n   i l l u s t r a t e d  

in  F i g .   4  i s   d e s i g n e d   f o r   r o u g h   w a t e r   u s a g e .   I t   d i f f e r s  

f rom  t h a t   of  F i g .   3  by  t h e   s i z e   of  t h e   bow.  As  s e e n   t h i s  



h u l l   c o m p r i s e s   a  ma in   p o r t i o n   41,  a  s t a b i l i z i n g   s t e r n  

p o r t i o n   42  c o n n e c t e d   to  t h e   m a i n   p o r t i o n   by  a  t a i l  

p o r t i o n   in  fo rm  of  a  b a r   43  p r o j e c t i n g   f rom  t h e   a f t   46 

of  t h e   main   p o r t i o n   41.  The  p l a n n i n g   a r e a   44  in  t h i s  

e m b o d i m e n t   o c c u p i e s   o n l y   a  s e c t i o n   of  t h e   ma in   p o r t i o n  

41  and  in  f r o n t   t h e r e o f   t h e r e   e x t e n d s   f i n e - s h a p e d   bow  4 5 .  

As  in  t h e   e m b o d i m e n t   of  F i g .   3,  t h e   d r a g   o f  

the   t a i l   p o r t i o n   i s   m i n i m i z e d   and  i t   i s   w h o l l y   or  m a i n l y  

p r o d u c e d   by  t h e   s t a b i l i z i n g   s t e r n   p o r t i o n   42  w h i l e   b a r  

43  i s   n o t   or  a l m o s t   n o t   w e t t e d .  

The  s t a g n a t i o n   l i n e   47  i s   a g a i n   V - s h a p e d .  
The  e m b o d i m e n t   of  t h e   i n v e n t i o n   shown  in  F i g s .   5 

and  6  i s   in  p r i n c i p l e   s i m i l a r   to  t h a t   of  F i g .   4.  As  s h o w n  

the   h u l l   50  c o m p r i s e s   a  m a i n   p o r t i o n   51,  a  s t a b i l i z i n g  
s t e r n   p o r t i o n   52  and  a  c o n s t r i c t e d   t a i l   p o r t i o n   53 

m e r g i n g   i n t o   t he   m a i n   p o r t i o n   51  w i t h   t h e   f o r m a t i o n   of  a  

s t e p   54  so  t h a t   t h e   t a i l   p o r t i o n   53  is   of  r e d u c e d   d e p t h .  

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

p o r t i o n   53  t h e   d r a g   t h e r e o f   i s   r e d u c e d .  

S i m i l a r   as  in   F i g .   4  t h e   p l a n n i n g   a r e a   55  

o c c u p i e s   o n l y   a  f r a c t i o n   of   t h e   m a i n   p o r t i o n   51  and  i n  

f r o n t   t h e r e o f   t h e   h u l l   c o m p r i s e s   a  f i n e - s h a p e d   bow  5 6 .  

The  f r o n t a l   s t a g n a t i o n   l i n e   57  i s   a g a i n   V - s h a p e d   due  t o  

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

p l a n n i n g   a r e a   55.  Due  to  t h e   s t e p   54  in  t h i s   e m b o d i m e n t  

t h e r e   i s   f o r m e d   a  s e c o n d ,   r e a r   s t a g n a t i o n   l i n e   5 8 .  

As  can  be  s e e n   f r o m   F i g .   6  in  t h i s   e m b o d i m e n t  

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

l i k e   s h a p e .  

F i g .   7  shows  in   p e r s p e c t i v e   f rom  b e l o w   a n  

e m b o d i m e n t   of  t h e   i n v e n t i o n   s i m i l a r   to  t h a t   of  F i g .   4 .  

As  shown  t h e   h u l l   70  c o m p r i s e s   a  m a i n   p o r t i o n   71  and  a  

s t a b i l i z i n g   s t e r n   p o r t i o n   72  c o n n e c t e d   t h e r e t o   by  means   o f  

a  t a i l   p o r t i o n   in  fo rm  of  a  b a r   73.  The  l i n e s   d r awn   a c r o s s  

t h e   b o t t o m   of   t h e   m a i n   p o r t i o n   71,  one  of  w h i c h   i s   i n d i c a t e d  



at   74,  i n t e n d   to   show  t h e   f i n e - s h a p e   of  t h e   ma in   p o r t i o n  

and  i t s   bow  75  t h e   ( i m a g i n a r y )   s t a g n a t i o n   l i n e   i s  

i n d i c a t e d   a t   7 6 .  

The  h u l l   f u r t h e r   c o m p r i s e s   a  ma in   l e e b o a r d   77  

and  an  a f t   l e e b o a r d   7 8 .  

F i g .   8  shows  in   p e r s p e c t i v e   f rom  b e l o w   a n o t h e r  

e m b o d i m e n t   of  t h e   i n v e n t i o n ,   s i m i l a r   to   t h a t   of  F i g s .   5 

and  6.  As  shown  t h e   h u l l   80  c o m p r i s e s   a  m a i n   p o r t i o n   8 1 ,  

a  s t a b i l i z i n g   s t e r n   p o r t i o n   82  and  a  c o n s t r i c t e d ,  

c o n n e c t i n g   t a i l   p o r t i o n   83.  H e r e   a g a i n   t h e   l i n e s   d r a w n  

a c r o s s   t h e ' b o t t o m ,   o n l y   one  of  w h i c h   i s   i n d i c a t e d   a t   8 4 ,  
i n t e n d   to  show  t h e   f i n e   s h a p e   of   t h e   m a i n   p o r t i o n   81,  t h e  

bow  85  and  t h e   t a i l   p o r t i o n   83.  The  ( i m a g i n a r y )   s t a g n a t i o n  
l i n e   i s   i n d i c a t e d   a t   86.  T h i s   e m b o d i m e n t   as  w e l l   c o m p r i s e s  
main   and  a f t   l e e b o a r d s   87  and  8 8 .  

The  m a i n   p o r t i o n   f u r t h e r   c o m p r i s e s   a  number   o f  

c o n t i n u o u s   s t r a k e s   89  w h i c h   s e r v e   f o r   t h e   p u r p o s e   o f  

l a t e r a l   s t a b i l i z a t i o n   and  w a t e r   d e f l e c t i o n   as  e x p l a i n e d  

h e r e i n b e f o r e .  

The  t a i l   p o r t i o n   83  i s   of  l e s s e r   d e p t h   t h a n   t h e  

main   p o r t i o n   81,   a  s t e p   810  b e i n g   f o r m e d   b e t w e e n   t h e m .  

C o n s e q u e n t l y   t h e   r e d u c e d   d r a g   of  t h e  t a i l   p o r t i o n   i s   d u e  

b o t h   to   i t s   c o n s t r i c t i o n   and  to   i t s   r e d u c e d   d e p t h .  



1.  A  h u l l   f o r   a  s m a l l - s i z e   m a r i n e   c r a f t   c o m p r i s i n g  

a  ma in   p o r t i o n   w i t h   t a i l   s u r f a c e   and  a  s t a b i l i z i n g   s t e r n  

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

d r a g   t a i l   p o r t i o n .  

2.  A  h u l l   a c c o r d i n g   to   C l a i m   1  w h e r e i n   s a i d   t a i l  

p o r t i o n   i s   in   t h e   s h a p e   of  a t   l e a s t   one  l o n g i t u d i n a l   b a r .  

3.  A  h u l l   a c c o r d i n g   to   C l a i m   1  w h e r e i n   s a i d   t a i l  

p o r t i o n   i s   a  c o n s t r i c t e d   body   p o r t i o n .  

4.  A  h u l l   a c c o r d i n g   to   C l a i m   3  w h e r e i n   t h e   t a i l  

p o r t i o n   i s   of  r e d u c e d   d e p t h .  

5.  A  h u l l   a c c o r d i n g   to  C l a i m   4  c o m p r i s i n g   a  s t e p  

b e t w e e n   t he   ma in   and  t a i l   p o r t i o n s .  

6.  A  h u l l   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   t h e   ma in   body   p o r t i o n   c o m p r i s e s   s t r a k e s .  

7.  A  h u l l   a c c o r d i n g   to  C l a i m   6  w h e r e i n   t h e   s t r a k e s  

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

8.  A  h u l l   a c c o r d i n g   to   C l a i m   6  w h e r e i n   t h e   s t r a k e s  

e x t e n d   a l o n g   t h e   b o w .  

9.  A  h u l l   a c c o r d i n g   to   C l a i m   6  w h e r e i n   t h e   s t r a k e s  

e x t e n d   a l o n g   t h e   e n t i r e   m a i n   body  p o r t i o n .  

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

a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1  to  9 .  
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