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Multikeeled  hull  (1)  having  an  inflatable  member  or 
members  (11)  constrained  to  lie  between  the  flexible  skin  (3) 
of the  boatand  a  reaction  surface  (4).  Preferably there  is  a  rigid 
deck  as  a  reaction  surface  (4)  overlying  the  flexible  skin  (3) 
with  two  parallel  inflatable  tubes  (11)  under  the  deck  spaced 
apart  by  a  distance  approximately  equal  to  half  the  width  of 
the  deck.  Between  the  keels  formed  by  the  tubes  (11)  the 
flexible  skin  (3)  forms  a  channel  which  is  self-adjusting 
(15,15')  according  to  the  loading  of  the  boat. 



T h i s   i n v e n t i o n   r e l a t e s   to   i n f l a t a b l e   b o a t s ,  

t h a t   is   b o a t s   h a v i n g   i n f l a t a b l e   f l o t a t i o n   m e m b e r s ,   a n d  

is   c o n c e r n e d   w i t h   the   k e e l   a r r a n g e m e n t s   of  s u c h   b o a t s .  

T h e r e   h a v e   b e e n   n u m e r o u s   p r i o r   p r o p o s a l s   r e l a t i n g  

to   the   u n d e r w a t e r   s u r f a c e   of  i n f l a t a b l e   b o a t s ,   and  i t  

h a s   a l s o   b e e n   s u g g e s t e d   t h a t   f o r   r i g i d - h u l l   b o a t s  

m u l t i - k e e l   u n d e r w a t e r   s u r f a c e s   s h o u l d   be  p r o v i d e d .  

Thus   in  B r i t i s h   P a t e n t   1 , 2 7 3 , 6 9 2   t h e r e   i s   d i s c l o s e d  

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

t w i n   k e e l   and  in  a  r e a r w a r d   s e c t i o n   w i t h   a  s i n g l e   k e e l .  

The  f o r w a r d   t w i n   k e e l s   may  e a c h   be  l o w e r a b l e   or  r a i s a b l e  

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

In  B r i t i s h   P a t e n t   1 , 3 1 9 , 0 7 2   t h e r e   i s   d i s c l o s e d  

an  i n f l a t a b l e   b o a t   in  w h i c h   t h e   s h a p e   of  the   h u l l   i s   a  

f u n c t i o n   of  t he   h u l l   c o n s t r u c t i o n   i t s e l f   of  a  n u m b e r  

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

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

h u l l .  

In  B r i t i s h   P a t e n t   1 , 3 6 2 , 6 7 7   t h e r e   i s   d i s c l o s e d   a n  

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

f l o a t a t i o n   m e m b e r s ,   a  f l e x i b l e   u n d e r w a t e r   s k i n ,   a  r i g i d  

d e c k   and  b e t w e e n   s a i d   s k i n   and  deck   an  i n f l a t a b l e   f o r m e r  

member   a l o n g   the   l o n g i t u d i n a l   c e n t r e - l i n e   of  t he   b o a t  

s h a p i n g   the   f l e x i b l e   s k i n   to  form  a  c e n t r a l   k e e l .  



H o w e v e r   in  none  of  t h e s e   p r i o r   a r t   p r o p o s a l s  h a s  

i t   b e e n  a p p e c i a t e d   or  s u g g e s t e d   t h a t   by  h a v i n g   a  b o a t  

w i t h  a   f l e x i b l e   u n d e r w a t e r   s k i n   and  i n f l a t a b l e   f o r m e r  

m e m b e r s   to  c a u s e   the   u n d e r s e a   s u r f a c e   of  t h e   b o a t   t o  

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

of  t he   p l a n i n g   c h a r a c t e r i s t i c s   of  t he   b o a t   to   t h e  

l o a d   c a r r i e d   in  the   b o a t   c o u l d   be  a c h i e v e d .  

The  p r e s e n t   i n v e n t i o n   is  c o n c e r n e d   to  fo rm,   b y  

i n f l a t i o n ,   a  m u l t i - k e e l   u n d e r w a t e r   s u r f f a c e .   T h e  

p r o p o s a l   u s e s   the   f l e x i b i l i t y   of  a  f a b r i c   s k i n ,  

s t r e t c h e d   ove r   s h a n e d   i n f l a t e d   f o r m e r s ,   to  a l l o w  

i n h e r e n t l y   the   a d a p t a t i o n   of  the   s h a p e   of  t h e  

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

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

u n d e r w a t e r   s u r f a c e   w h i c h   r e t a i n s   i t s   good  p l a n i n g  

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

of  p a r a l l e l   tw in   i n f l a t e d   f o r m e r s   ( p r e f e r a b l y   s e p a r a t e  



s a c s   or   t u b e s )   to   g i v e   a  g e n e r a l l y   W - s e c t i o n   u n d e r w a t e r  

s u r f a c e   i s   s i m p l e s t   and  a t   t h e   s a m e  t i m e   y i e l d s   v e r y  

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

may  be  a p p r o x i m a t e l y   50%  of   t h e   d e c k   w i d t h   of  t h e   b o a t ,  

when  o n l y   two  k e e l s   a r e  p r e s e n t .  

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

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

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

u n d e r ,   and   b e i n g   s u p p o r t e d   by ,   t h e   i n f l a t e d   b u o y a n c y   t u b e s  

of   t h e   b o a t .  

B o a t s   t h u s   c o n s t r u c t e d   may  be  of   any  a p p r o p r i a t e  

s i z e   b u t   e s p e c i a l l y   s u i t a b l e   w i l l   be  a p p l i c a t i o n   of   t h i s  

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

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

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

w h e r e i n :  

F i g u r e   1  i s   a  p l a n   v i e w   of   t h e   f o r w a r d   p a r t   of  t h e  

b o a t ;  

F i g u r e   2  i s   a  p e r s p e c t i v e   v i e w   of   t h e   f o r w a r d  

p a r t   of   t h e   b o a t ;  

F i g u r e   3  i s   a  p a r t i a l ,   d i a g r a m m a t i c ,   l a t e r a l  

s e c t i o n ;  

F i g u r e   4  i s   a  s i d e   v i e w   a n d  

F i g u r e s   5  and  6  show  f r o n t   v i e w s   of   t h e   b o a t   i n  

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

The  b o a t   1  h a s   t h e   u s u a l   U - s h a p e d   i n f l a t e d   b u o y a n c y  

t u b e   2  a t t a c h e d   t o   a  f l e x i b l e   f a b r i c   f l o o r   3  and  a  r i g i d  

d e c k   4.  The  d e c k   4  i s   made  up  o f   r i g i d   p a n e l s   e x t e n d i n g  

t h e   w h o l e   w i d t h   of   t h e   f l e x i b l e   f a b r i c   f l o o r .   A  f o r w a r d  

p a n e l   5  i s   a d a p t e d   to   t h e   s h a p e   o f   t h e   bow  of   t h e   b o a t ,  



a    p a n e l   6  a l l o w s   f o r   t h e   a s s e m b l y   of   t h e   f l o o r  

a n d  f o r   a c c e s s   to   i n f l a t a b l e   k e e l - f o r m e r s ,   and  a t   l e a s t   o n e  

r e a r   p a n e l   7  e x t e n d s   as  f a r   as  a  t r a n s o m   8  ( F i g u r e   4)  w h i c h  

c l o s e s   o f f   t h e   a f t e r   end  of  t h e   b o a t   and   to   w h i c h   ( a )   p o w e r  

u n i t ( s )   can   be  a t t a c h e d .  

The  p a n e l   6  h a s   p l a t e s   9  f i t t i n g   o v e r   t h e  

a d j a c e n t   e d g e s   o f   p a n e l s   5  and  7  and  h a s   e x p a n s i o n   b r a c e s   1 0  

b o l t a b l e   to   p a n e l   5  and   t h e n   e x p a n s i b l e   to   t i g h t e n   t h e  

f l o o r   i n   t h e   b o a t .   The  e d g e s   of   t h e   p a n e l s   a r e   t r a p p e d  

u n d e r   t h e   o v e r h a n g   of   t h e   i n f l a t e d   b u o y a n c y   t u b e   2  (  F i g u r e  3 ) .  

B e t w e e n   t h e   d e c k   4  and   t h e   f l o o r   3  t h e r e   a r e   f i t t e d  

two  p a r a l l e l   i n f l a t a b l e   t u b e s   11.   R e s p e c t i v e   i n f l a t i o n   v a l v e s  

12  a r e   a c c e s s i b l e   t h r o u g h   p a r t s   13  i n   t h e   p a n e l   6.  T h e  

t u b e s   11  a r e   s p a c e d   a p a r t   by  a b o u t   50%  of   t h e   w i d t h   o f   t h e  

d e c k   4 .  

When  t h e   b u o y a n c y   t u b e   2  and   t h e   k e e l - f o r m e r s  

11  a r e   i n f l a t e d   t h e   d e c k   4  p r o v i d e s   a  r e a c t i o n   s u r f a c e  

f r o m   w h i c h   t h e   t u b e s   11  a c t   to   p r e s s   t h e   f l o o r   3  d o w n w a r d l y  

to  f o rm  a  W  o r   c a t a m a r a n   s e c t i o n   w i t h   t w i n   k e e l s   1 4  

s e p a r a t e d   by  a  c h a n n e l   1 5 , 1 5 ' .   The  p a n e l s   of   t h e   d e c k   4  

a r e   s u p p o r t e d   by  t h e   o v e r h a n g  o f   t h e   b u o y a n c y   t u b e   2 .  

As  c an   be  s e e n   i n   F i g u r e s   5  a n d   6  t h e   i n h e r e n t  

c h a r a c t e r i s t i c   o f   a  f l e x i b l e   f l o o r   3  s u p p o r t e d   by  s p a c e d  

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

l o a d   b e i n g   e x p e r i e n c e d .   G r e a t e r   l o a d   d e e p e n s   t h e   c h a n n e l  

b e t w e e n   t h e   t w i n   k e e l s   14  ( 1 5 '   as   a g a i n s t   1 5 ) .   T h i s   g i v e s  

good  p l a n i n g   c h a r a c t e r i s t i c s   u n d e r   any   l o a d   c o n d i t i o n s ,  

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

b o t t o m e d   i n f l a t a b l e   b o a t s .  



1.  An  i n f l a t a b l e   b o a t   h a v i n g   a  k e e l   f o r m e d   b y  

i n f l a t i n g   an  i n f l a t a b l e   member  or  m e m b e r s   c o n s t r a i n e d  

to   l i e   b e t w e e n   a  f l e x i b l e   s k i n   of  t h e   b o a t   and  a  r e a c t i o n  

s u r f a c e   c h a r a c t e r i s e d   in  t h a t   a  m u l t i p l e   k e e l   ( 1 4 , 1 4 )   i s  

so  f o r m e d .  

2.  "   An  i n f l a t a b l e   b o a t   a c c o r d i n g   to   C l a i m   1 ,  

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

(4)  o v e r l y i n g   t h e   f l e x i b l e   s k i n   ( 3 ) .  

3.  An  i n f l a t a b l e   b o a t   a c c o r d i n g   to   C l a i m   1  o r  

C l a i m   2,  w h e r e i n   t h e   m u l t i p l e   k e e l   i s   a  t w i n   k e e l   w h o s e  

i n f l a t a b l e   m e m b e r s   a r e   two  p a r a l l e l   t u b e s   ( 1 1 , 1 1 ) .  

4.  An  i n f l a t a b l e   b o a t   a c c o r d i n g   to   C l a i m   3 ,  

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

o p e n i n g s   (13)  in  t h e   r i g i d   d e c k   ( 4 ) .  

5.  An  i n f l a t a b l e   b o a t   a c c o r d i n g   to   C l a i m   3 

or  C l a i m   4,  w h e r e i n   t h e   p a r a l l e l   t u b e s   ( 1 1 , 1 1 )   a r e   s p a c e d  

a p a r t   by  a  d i s t a n c e   e q u a l   to   h a l f   t h e   w i d t h   of  t he   d e c k .  
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