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©  A  Watercraft  fitted  with  water-jet  propulsion  units,  and  a  water-jet  propulsion  unit  for  watercraft. 
©  A  watercraft  is  provided  with  at  least  two  water-jet 
propulsion  units  (3,4)  which  are  mounted  in  the  stern  part  of 
the  craft  symmetrically  on  both  sides  of  the  centre  line  '5  /^k 
thereof.  Each  propulsion  unit  includes  a  pump  having  a  ^ ^ ^ ^ ^ ^ - r    ̂ ly&flwV"1̂  
pump  housing  (5)  which  incorporates  an  inlet  opening  "=>@""  rjy   ̂  ̂ EjAjyu  14 connected  to  a  water-supply  channel  (6)  and  an  outlet  5~i4=3^vi\C 
opening  located  outwardly  and  rearwardly  of  a  transom  (1)  -  «  .  @  p  .  In  .'  r 
of  the  craft.  The  outlet  opening  is  connected  to  a  tube  (9)  15,  /  j  vIt" 
which  can  be  pivoted  about  a  vertical  axis  for  directing  the  /  I  \)A 
propelling  water  jet  in  a  desired  direction.  The  pivotable  tube  /  j  '\A 
(9)  carries  a  reversing  device  (13)  which  can  be  adjusted  *  "x 
between  an  inactive  and  an  active  position  and  which,  when  J  ft 
occupying  its  active  position,  deflects  the  propelling  water  jet 
obliquely  forwardly  and  towards  the  side  of  the  craft  remote 
from  the  centre  line  thereof,  preferably  in  a  substantially 
horizontal  plane,  so  that  the  deflected  water  jet  passes 
substantially  outwardly  of  the  near  side  of  the  hull  of  the 
craft. 
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(D A  watercraft  is  provided  with  at  least  two  water-jet 
propulsion  units  (3,4)  which  are  mounted  in  the  stern  part  of 
the  craft  symmetrically  on  both  sides  of  the  centre  line 
thereof.  Each  propulsion  unit  includes  a  pump  having  a 
pump  housing  (5)  which  incorporates  an  inlet  opening 
connected  to  a  water-supply  channel  (6)  and  an  outlet 
opening  located  outwardly  and  rearwardly  of  a  transom  (1) 
of  the  craft.  The  outlet  opening  is  connected  to  a  tube  (9) 
which  can  be  pivoted  about  a  vertical  axis  for  directing  the 
propelling  water  jet  in  a  desired  direction.  The  pivotable  tube 
(9)  carries  a  reversing  device  (13)  which  can  be  adjusted 
between  an  inactive  and  an  active  position  and  which,  when 
occupying  its  active  position,  deflects the  propelling  water  jet 
obliquely  forwardly  and  towards  the  side  of  the  craft  remote 
from  the  centre  line  thereof,  preferably  in  a  substantially 
horizontal  plane,  so  that  the  deflected  water  jet  passes 
substantially  outwardly  of  the  near  side  of  the  hull  of  the 
craft. 



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

w i t h   w a t e r - j e t   p r o p u l s i o n   u n i t ,   in  a c c o r d a n c e   w i t h   t h e  

p r e a m b l e   o f   C l a i m   1,  and   t o   a  w a t e r - j e t   p r o p u l s i o n   u n i t  

f o r   w a t e r c r a f t .  

In  p r i n c i p l e   a  w a t e r - j e t   p r o p u l s i o n   u n i t   f o r   w a t e r -  

c r a f t   c o m p r i s e s   a  pump,   n o r m a l l y   a  p r o p e l l e r   pump,   m o u n t e d  

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

c r a f t ,   a n d   c o n n e c t e d   t o   a  w a t e r - s u p p l y   c o n d u i t   w h i c h   e x t e n d s  

f r o m   an  i n t a k e   o p e n i n g   n o r m a l l y   a r r a n g e d   in  t h e   b o t t o m   o f  

t h e   c r a f t .   The  pump  o u t l e t   i s   l o c a t e d   e x t e r n a l l y   of   t h e  

h u l l   of   t h e   w a t e r c r a f t ,   b e h i n d   t h e   t r a n s o m ,   a n d   i s   d i r e c -  

t e d   so  t h a t   t h e   j e t   o f   w a t e r   g e n e r a t e d   by  t h e   pump  l e a v e s  

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

t i o n ,   to   p r o p e l   t h e   w a t e r c r a f t   f o r w a r d s .   At  t h e   o u t e r   e n d  

of  t h e   o u t l e t   e x t e r n a l l y   of   t h e   h u l l   t h e r e   i s   n o r m a l l y  

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

o p e n i n g   a n d   c an   be  swung   a b o u t   a  s u b s t a n t i a l l y   v e r t i c a l  

a x i s ,   t o   c h a n g e   t h e   d i r e c t i o n   of   t h e   p r o p e l l i n g   w a t e r   j e t  

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

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

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

f o r   e x a m p l e ,   w h i c h   c an   be  s w u n g   i n t o   t h e   p a t h   of  t h e   w a t e r  

j e t ,   e i t h e r   in  t h e   f i x e d   o u t l e t   c h a n n e l   or   in   t h e   p i v o t a b l e  

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

w a t e r c r a f t ,   o r   i m m e d i a t e l y   b e h i n d   t h e   o u t l e t   o r i f i c e   o f  

t h e   t u b e ,   so  as   t o   d e f l e c t   t h e   w a t e r   j e t   o b l i q u e l y   f o r w a r d s ,  

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

a n d / o r   r e v e r s i n g   t h e   c r a f t .  

In  t h o s e   w a t e r - j e t   p r o p u l s i o n   u n i t s   known  h i t h e r t o  

t h e   r e v e r s i n g   d e v i c e   i s   so  a d a p t e d   t h a t   when  o c c u p y i n g   i t s  

a c t i v e   p o s i t i o n   the   wa t e r   j e t   is  d e f l e c t e d   d o w n w a r d l y   a n d  

f o r w a r d l y   in   a  s u b s t a n t i a l l y   v e r t i c a l   p l a n e ,   so  as   t o   b e  

d i r e c t e d   b e n e a t h   t h e   b o t t o m   of   t h e   c r a f t .   T h i s   h a s   c e r t a i n  

d i s a d v a n t a g e s ,   w h i c h   a r e   p a r t i c u l a r l y   m a n i f e s t   in   t h e  

c a s e   of   c e r t a i n   t y p e s   of   w a t e r c r a f t .   Fo r   e x a m p l e ,   in  t h i s  



known  a r r a n g e m e n t   t h e   f o r w a r d l y   and  o b l i q u e l y   d o w n w a r d l y  

d i r e c t e d   w a t e r   j e t   w i l l   p a s s   c l o s e   t o   t h e   b o t t o m   of   t h e  

c r a f t   a n d   t h e r e w i t h   in   t h e   n e a r   v i c i n i t y   o f   t h e   i n t a k e  

o p e n i n g   o f   t h e   u n i t   w a t e r - s u p p l y   c h a n n e l .   T h u s ,   q u i t e   a n  

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

i n t o   t h e   w a t e r - s u p p l y   c h a n n e l   and   f e d   t o   t h e   pump,   m e a n i n g  

in  r e a l i t y   t h a t   w a t e r   w i l l   be  r e c y c l e d   t h r o u g h   t h e   u n i t   b y  

t h e   p u m p .   As  w i l l   be  u n d e r s t o o d ,   t h i s   g r e a t l y   r e d u c e s   t h e  

r e v e r s i n g   t h r u s t   g e n e r a t e d   by  t h e   u n i t   and   t h e   t h r u s t  

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

t h a t   t h e   f o r c e   a c t i n g   on  t h e   c r a f t   t o   s l o w   down  a n d / o r   t o  

r e v e r s e   t h e   same  i s   s m a l l e r   t h a n   d e s i r e d .   A l t h o u g h   t h e  

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

c e s   w i l l   be   f u l l y   s u f f i c i e n t   in  t h e   c a s e   of   many  t y p e s   o f  

w a t e r c r a f t ,   o t h e r   w a t e r c r a f t   r e q u i r e   t h e   l a r g e s t   r e v e r s i n g  

t h r u s t   p o s s i b l e .   T h i s   i s   p a r t i c u l a r l y   t r u e   o f   m i l i t a r y  

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

w h i c h   i t   s h a l l   be  p o s s i b l e   t o   p r o p e l   t h e   c r a f t   o n t o   a  

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

r e v e r s e   t h e   c r a f t   o f f   t h e   b e a c h .   I t   w i l l   be   u n d e r s t o o d   t h a t  

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

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

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

b o t t o m   i n   t h e   s h a l l o w s   a d j a c e n t   t h e   s h o r e .   When  u s i n g   a  

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

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

i s   made   s t i l l   m o r e   d i f f i c u l t   by  t h e   f a c t   t h a t   t h e   o b l i q u e l y  

d o w n w a r d l y   a n d   f o r w a r d l y   m o v i n g   j e t   of  w a t e r   c o n t r o l l e d   b y  

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

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

o f   t h e   c r a f t ,   t h e r e b y   t o   p r e s s   t h e   f o r w a r d   p a r t   o f   t h e  

c r a f t   h a r d e r   a g a i n s t   t h e   b e a c h   or   t h e   w a t e r   b o t t o m .   T h e s e  

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

w a t e r - j e t   p r o p u l s i o n   u n i t s   f o r   w a t e r c r a f t   o f   t h i s   t y p e ,  

d e s p i t e   t h e   f a c t   t h a t   t h e   u s e   o f   s u c h   u n i t s   i s ,   p e r   s e ,  

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

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

w a t e r c r a f t .   In  t h e   c a s e   o f   w a t e r c r a f t   u s e d   f o r   m i l i t a r y  



p u r p o s e s ,   t h e   u s e   of  w a t e r - j e t   p r o p u l s i o n   u n i t s   p r o v i d e d  

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

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

f o r w a r d l y   d i r e c t e d   w a t e r   j e t s   p r o d u c e d   when  t h e   r e v e r s i n g  

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

w a t e r   l a r g e   q u a n t i t i e s   of  a i r   w h i c h   c r e a t e   u n d e s i r a b l e  

d i s t u r b a n c e s   and   r e n d e r   t h e   u se   of   h y d r o p h o n e   e q u i p m e n t  

o n b o a r d   t h e   c r a f t   d i f f i c u l t .  

F o r   t h e   p u r p o s e   of   e l i m i n a t i n g   some  o f   t h e   a f o r e -  

m e n t i o n e d   d i s a d v a n t a g e s ,   i t   h a s   b e e n   p r o p o s e d   in   t h e   a r t ,  

f o r   e x a m p l e   US  P a t e n t   S p e c i f i c a t i o n   4 , 2 5 2 , 0 7 5 ,   t o   d e s i g n  

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

in  i t s   a c t i v e   s t a t e   t h e   w a t e r   j e t   d e v e l o p e d   by  t h e   pump  i s  

d i v i d e d   i n t o   two  j e t s   w h i c h   a r e   d i r e c t e d   o b l i q u e l y   f o r w a r d l y  

s y m m e t r i c a l l y   on  r e s p e c t i v e   s i d e s   of  t h e   j e t   p i p e   of   t h e  

u n i t .   A l t h o u g h   r e c y c l i n g   o f   w a t e r   t h r o u g h   t h e   u n i t   i s   a v o i -  

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

a  n u m b e r   o f   s e r i o u s   d i s a d v a n t a g e s .   Fo r   e x a m p l e   t h e   t w o  

w a t e r   j e t s   g u i d e d   by  t h e   r e v e r s i n g   d e v i c e   on  r e s p e c t i v e  

o p p o s i t e   s i d e s   of   t h e   j e t   p i p e   of  t h e   u n i t   s t r i k e   t h e   t r a n s o m  

of   t h e   c r a f t   a n d   t h e r e w i t h   e x e r t   a  f o r w a r d   t h r u s t   t h e r e o n ,  

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

u n i t .   In   t h e   c a s e   o f   w a t e r c r a f t   h a v i n g   a  r e l a t i v e l y   l o w  

t r a n s o m ,   t h e r e   i s   a l s o   a  r i s k   t h a t   c o n s i d e r a b l e   q u a n t i t i e s  

of  w a t e r   w i l l   be  s p r a y e d   i n t o   t h e   c r a f t .  

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n  

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

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

C l a i m   1,  w h i c h   i s   so  c o n s t r u c t e d   as   to   e l i m i n a t e ,   or   a t  

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

c i r c u m v e n t   t h e   d r a w b a c k s   p r e s e n t e d   by  t h e   a s s e m b l y   d e s c r i b e d  

and   i l l u s t r a t e d   in   t h e   a f o r e s a i d   U . S .   P a t e n t   S p e c i f i c a t i o n  

No.  4 , 2 5 2 , 0 7 5 .  

T h e s e   o b j e c t s   a r e   a c h i e v e d   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   in   t h a t   t h e   r e v e r s i n g   d e v i c e   of   e a c h   of  t h e   t w o  

w a t e r - j e t   u n i t s   i s   so  f o r m e d   and  a r r a n g e d   on  t h e   p i v o t a b l e  

t u b e   t h a t   when  a  r e s p e c t i v e   d e v i c e   o c c u p i e s   i t s   a c t i v e  

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



f o r w a r d s   t o w a r d s   t h a t   s i d e   o f   t h e   c r a f t   r e m o t e   f r o m   t h e  

c e n t r e   l i n e   t h e r e o f ,   s u c h   t h a t   s a i d   d e f l e c t e d   w a t e r   j e t   : 

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

h u l l   a d j a c e n t   t h e   u n i t .  

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

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

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

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   in   m o r e   d e t a i l  

w i t h   r e f e r e n c e   t o   an  e m b o d i m e n t   t h e r e o f   i l l u s t r a t e d   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 u r e   1  i l l u s t r a t e s   s c h e m a t i c a l l y   t h e   s t e r n   p a r t   o f  

a  w a t e r c r a f t   f r o m   a b o v e   and   p a r t i a l l y   in  s e c t i o n ,   t h i s  

p a r t i a l   s e c t i o n a l   v i e w   b e i n g   t a k e n   on  t h e   l i n e   I - I   i n  

F i g .   2 ;  

F i g u r e   2  i s   a  s c h e m a t i c   s e c t i o n a l   s i d e   v i e w   of   t h e  

s t e r n   p a r t   of   t h e   w a t e r c r a f t ,   t a k e n   on  t h e   l i n e   I I - I I   i n  

F i g .   1;  a n d  

F i g u r e s   3 , 4   and   5  i l l u s t r a t e   s c h e m e n t i c a l l y  f r o m   a b o v e  

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

o f   r e s p e c t i v e   w a t e r - j e t   p r o p u l s i o n   u n i t s   shown  in   t h e i r  

a c t i v e   s t a t e s .  

F i g s .   1  a n d   2  i l l u s t r a t e   s c h e m a t i c a l l y   t h e   s t e r n   p a r t  

o f   a  w a t e r c r a f t ,   i n c l u d i n g   a  t r a n s o m   1  and   b o t t o m   2.  T h e  

i l l u s t r a t e d   c r a f t   i s   p r o v i d e d   w i t h   two   j e t   p r o p u l s i o n   u n i t s ,  

g e n e r a l l y   r e f e r e n c e d   3  a n d   4,  w h i c h   a r e   m o u n t e d   in   t h e   s t e r n  

s y m m e t r i c a l l y   on  b o t h   s i d e s   of   t h e   c e n t r e   l i n e   of   t h e   c r a f t .  

E a c h   of   t h e   j e t   p r o p u l s i o n   u n i t s   i n c l u d e s   a  p r o p e l l e r   p u m p  

h a v i n g   a  pump  h o u s i n g   5  w h i c h   i s   so  m o u n t e d   i n   t h e   t r a n s o m  

1  t h a t   t h e   i n l e t   t o   t h e   pump  h o u s i n g   5  i s   l o c a t e d  w i t h i n   t h e  

h u l l   of   t h e   v e s s e l ,   w h i l e   t h e   o u t l e t   o p e n i n g   f r o m   t h e   p u m p  

h o u s i n g   i s   l o c a t e d   e x t e r n a l l y   of   t h e   t r a n s o m   1  and   i s  

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

C o n n e c t e d   to   t h e   i n l e t   o f   t h e   pump  h o u s i n g   5  i s   a  w a t e r  

s u p p l y   c h a n n e l   6  w h i c h   e x t e n d s   f r o m   a  w a t e r   i n t a k e   7  i n  

t h e   b o t t o m   2  o f   t h e   c r a f t .   The  pump  i m p e l l e r   in   t h e  p u m p  

h o u s i n g   5  i s   d r i v e n   by  a  s h a f t   8  f r o m   a  d r i v e   m a c h i n e   ( n o t  

s h o w n )   m o u n t e d   w i t h i n   t h e   c r a f t .   C o n n e c t e d   t o   t h e   o u t l e t  

o p e n i n g   o f   t h e   pump  h o u s i n g   5  i s   a  p i p e   o r   t u b e   9  w h i c h   c a n  



be  swung  by  means   of  p i s t o n - c y l i n d e r   d e v i c e s   10  a b o u t   a  

s u b s t a n t i a l l y   v e r t i c a l   a x i s   11  i n  a   m a n n e r   t o   d i r e c t   t h e  

w a t e r   j e t   e x i t i n g   f r o m   t h e   o u t l e t   o p e n i n g   of  t h e   p u m p  

h o u s i n g   5  in  a  m a n n e r   t o   s t e e r   t h e   c r a f t   in   d i f f e r e n t  

d i r e c t i o n s .  

In  t h e   a f o r e d e s c r i b e d   r e s p e c t s   t h e   i l l u s t r a t e d   j e t  

p r o p u l s i o n   u n i t s   a r e   of  p r e v i o u s l y   known   c o n s t r u c t i o n .   T h e s e  

j e t   p r o p u l s i o n   u n i t s   a r e   d e s c r i b e d   m o r e   c l e a r l y   i n ,   f o r  

e x a m p l e ,   S w e d i s h   P a t e n t   S p e c i f i c a t i o n   424  8 4 5 .   Many  o t h e r  

e m b o d i m e n t s   of  j e t   p r o p u l s i o n   u n i t s   of   a  s i m i l a r   k i n d   a r e  

known  t o   t h e   a r t .   I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   two  j e t  

p r o p u l s i o n   u n i t s   3  and   4  m o u n t e d   on  t h e   w a t e r c r a f t   i l l u s t r a -  

t e d   by  way  of  e x a m p l e   in   t h e   d r a w i n g   a r e   c o n s t r u c t e d   i n  

m u t u a l l y   t h e   same  m a n n e r   in   t h e   a f o r e d e s c r i b e d   r e s p e c t s .  

I t   i s   p r e v i o u s l y   k n o w n ,   and   n o r m a l   p r a c t i c e   to   p r o v i d e  

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

w h i c h   t h e   p r o p e l l i n g   w a t e r   j e t s ,   w h i c h   a r e   d i r e c t e d   s u b s t a n -  

t i a l l y   r e a r w a r d l y   d u r i n g   n o r m a l   o p e r a t i o n   of   t h e   c r a f t ,   c a n  

be  d e f l e c t e d   so  as   t o   be  d i r e c t e d   s u b s t a n t i a l l y   f o r w a r d l y ,  

when  s e e n   in  t h e   n o r m a l   d i r e c t i o n   of   m o v e m e n t   of  t h e   c r a f t ,  

so  t h a t   t h e   c r a f t   c an   be  s l o w e d   down  a n d   r e v e r s e d .   T h i s  

r e v e r s i n g   d e v i c e   may  h a v e   a  n u m b e r   o f   d i f f e r e n t   f o r m s ,   a n d  

may  c o m p r i s e ,   f o r   e x a m p l e ,   a  s c o o p - l i k e   m e m b e r   o r   a  f l a p   o r  

some  l i k e   d e v i c e   a r r a n g e d   f o r   m o v e m e n t   f r o m   an  i n a c t i v e  

p o s i t i o n   t o   an  a c t i v e   p o s i t i o n   in   w h i c h   i t   i s   l o c a t e d   in  t h e  

p a t h   of  t h e   w a t e r   j e t ,   so  as   t o   d e f l e c t   t h e   j e t   t o   a  s u b s t a n -  

t i a l l y   f o r w a r d   d i r e c t i o n .   The  r e v e r s i n g   d e v i c e   i s   n o r m a l l y  

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

of  t h e   j e t   i s   e f f e c t e d   in   t h e   t u b e   or   i m m e d i a t e l y   b e h i n d   t h e  

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

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

As  b e f o r e m e n t i o n e d ,   when  a  c o n v e n t i o n a l ,   known  r e v e r s i n g  

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

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

s u b s t a n t i a l l y   v e r t i c a l   p l a n e ,   so  t h a t   t h e   w a t e r   j e t   p a s s e s  
down  b e n e a t h   t h e   b o t t o m   of   t h e   c r a f t .  

In   t h e   w a t e r - j e t   p r o p u l s i o n   u n i t   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n ,   h o w e v e r ,   t h e   r e v e r s i n g   d e v i c e   i s   s o '  



d e s i g n e d   t h a t   when  o c c u p y i n g   i t s   a c t i v e   s t a t e   t h e   w a t e r   j e t  

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

f r o m   t h e   c e n t r e   l i n e   of   t h e   c r a f t ,   so  t h a t   t h e   d e f l e c t e d  

w a t e r - j e t   p a s s e s   s u b s t a n t i a l l y   o u t w a r d l y   of   t h e   n e a r   s i d e  

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

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

s i o n   u n i t s   3  and   4  c o m p r i s e s   a  s c o o p - l i k e   e l e m e n t   13  w h i c h  

c a n   be  swung   i n t o   t h e   t u b e   9  by  m e a n s   of   a  h y d r a u l i c   p i s t o n -  

c y l i n d e r   d e v i c e   12  and   w h i c h   i s   a r r a n g e d   on  t h e   s i d e   of   t h e  

t u b e   9  r e m o t e   f r o m   t h e   c e n t r e   l i n e   o f   t h e   c r a f t ,   in   a  m a n n e r  

s u c h   t h a t   w i t h   t h e   r e v e r s i n g   d e v i c e   in   i t s   a c t i v e   s t a t e   t h e  

w a t e r   j e t   i s   d e f l e c t e d   o b l i q u e l y   f o r w a r d l y   in   a  s u b s t a n -  

t i a l l y   h o r i z o n t a l   p l a n e ,   away   f r o m   t h e   a f o r e s a i d   c e n t r e  

l i n e .   T h u s ,   when  r e v e r s i n g   o r   m o v i n g   t h e   v e s s e l   a s t e r n ,   t h e  

w a t e r   j e t s 1 4 , 1 5   d e f l e c t e d   by  t h e   r e v e r s i n g   s c o o p s   13  a n d  

i s s u i n g   f r o m   t h e   t u b e   p r o p u l s i o n   u n i t s   3 , 4   a r e   d i r e c t e d  

o b l i q u e l y   o u t w a r d l y   a n d   f o r w a r d l y   on  r e s p e c t i v e   s i d e s   o f  

t h e   c r a f t ,   as   i l l u s t r a t e d   s c h e m a t i c a l l y   in   F i g .   3 .  

A  w a t e r c r a f t   r e v e r s i n g   d e v i c e   o f   t h i s   d e s i g n   a f f o r d s  

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

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

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

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

c r a f t   be  s u b j e c t e d   t o   l i f t i n g   f o r c e s .   In  a d d i t i o n ,   s u b s t a n -  

t i a l l y   no  a i r   w i l l   be   d r a w n   down  i n t o   t h e   w a t e r   a r o u n d   t h e  

c r a f t .   The  w a t e r   j e t s   w i l l   a l s o   p a s s   o u t w a r d l y   o f   t h e   h u l l  

on  b o t h   s i d e s   o f   t h e   c r a f t ,   so  as   n o t   t o   s t r i k e   t h e   t r a n s o m  

t h e r e o f   o r   t o   c a u s e   w a t e r   t o   be  s p r a y e d   t h e r e i n t o   to   a n y  

a p p r e c i a b l e   e x t e n t .  

When  t h e   r e v e r s i n g   d e v i c e s   13  a r e   m o u n t e d   on  t h e  

p i v o t a b l e   t u b e s   9  u s e d   t o   s t e e r   t h e   c r a f t ,   t h e r e   i s   a f f o r d e d  

t h e   a d d i t i o n a l   a d v a n t a g e s   t h a t ,   a s   i l l u s t r a t e d   in  F i g .   4 ,  

t h e   w a t e r   j e t s   14  and   15  d e f l e c t e d   by  t h e   r e v e r s i n g   d e v i c e s  

13  a n d   i s s u i n g   f r o m   t h e   two   j e t   p r o p u l s i o n   u n i t s   3  and  4  , 

may  be   d i r e c t e d   i n   m u t u a l l y   d i f f e r e n t   d i r e c t i o n s   by  p i v o t i n g  

t h e   t u b e s   9.  In  t h i s   c a s e ,   t h e   c r a f t   i s   n o t   s o l e l y   s u b j e c t e d  

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

s i o n a l   f o r c e ,   by  m e a n s   o f   w h i c h   t h e   c r a f t   can   be  swung  o r  



" t w i s t e d "   f r e e   f r o m   a  b e a c h .   By  s w i n g i n g   t h e   t u b e s   9  o f  

t h e   two  j e t   p r o p u l s i o n   u n i t s   3 ,4   in   m u t u a l l y   o p p o s i t e  

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

w a t e r   j e t s   i s s u i n g   f r o m   t h e   two  u n i t s   s u b s t a n t i a l l y  

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

i l l u s t r a t e d   in  F i g .   5,  t h e r e b y   to   e x e r t   a  s t i l l   g r e a t e r  

r e a r w a r d   t h r u s t   on  t h e   c r a f t .  

I f   d e s i r e d ,   t h e   s i d e s   of  t h e   h u l l   a t   t h e   s t e r n   p a r t  

of   t h e   c r a f t   may  be  p r o v i d e d   w i t h   c a v i t i e s   or   r e c e s s e s   16  

o p e r a t i v e   in  a l l o w i n g   t h e   w a t e r   j e t s   to   p a s s   in  t h i s  

p o s i t i o n .  

I t   w i l l   be  u n d e r s t o o d   f r o m   t h e   a f o r e g o i n g   t h a t   m a n y  

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

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

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

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

to   d i r e c t   t h e   w a t e r   j e t s   in   a  s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e ,  

t h i s   i s   n o t   an  a b s o l u t e   r e q u i s i t e   of   t h e   i n v e n t i o n ,   s i n c e  

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

s i d e   and   away  f r o m   t h e   c e n t r e   l i n e   of  t h e   c r a f t ,   so  t h a t  

t h e   j e t s   p a s s   o u t w a r d l y   of   t h e   s i d e s   of   t h e   h u l l .  



1.  A  w a t e r c r a f t   p r o v i d e d   w i t h   a t   l e a s t   two  w a t e r - j e t  

p r o p u l s i o n   u n i t s   ( 3 , 4 )   m o u n t e d   on  t h e   s t e r n   p a r t   of   t h e  

c r a f t   s y m m e t r i c a l l y   on  b o t h   s i d e s   of  t h e   c e n t r e   l i n e   t h e r e o f ,  

e a c h   u n i t   ( 3 , 4 )   i n c l u d i n g   a  pump  and   a  pump  h o u s i n g   ( 5 )  

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

(6)  a n d   an  o u t l e t   o p e n i n g   l o c a t e d   e x t e r n a l l y   of   and  r e a r -  

w a r d l y   of   a  t r a n s o m   (1)  o f   t h e   c r a f t ,   t o   w h i c h   o u t l e t  

o p e n i n g   t h e r e   i s   c o n n e c t e d   a  t u b e   (9)  w h i c h   c an   be  p i v o t e d  

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

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

d i r e c t i o n ,   a n d   a  r e v e r s i n g   d e v i c e   (13)   m o u n t e d   on  s a i d   t u b e  

(9)  a n d   a r r a n g e d   f o r   m o v e m e n t   b e t w e e n   an  i n a c t i v e   and  a c t i v e  

p o s i t i o n   f o r   d e f l e c t i n g   s a i d   w a t e r   j e t   o b l i q u e l y   f o r w a r d l y  

in   r e l a t i o n   to   t h e   c r a f t ,   c h a r a c t e r i z e d   in   t h a t   t h e   r e v e r -  

s i n g   d e v i c e   (13)  o f   e a c h   u n i t   ( 3 , 4 )   i s   so  f o r m e d   a n d  

a r r a n g e d   on  t h e   p i v o t a b l e   t u b e   (9)  t h a t   when   t h e   r e v e r s i n g  

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

j e t   i s   d i r e c t e d   o b l i q u e l y   f o r w a r d s   a n d   t o w a r d s   t h e   s i d e  

r e m o t e   f r o m   t h e   c e n t r e   l i n e   of   t h e   c r a f t ,   so  t h a t   t h e  

d e f l e c t e d   w a t e r   j e t   ( 1 4 , 1 5 )   p a s s e s   s u b s t a n t i a l l y   o u t w a r d l y  

o f   t h e   s i d e   of   t h e   c r a f t   h u l l   a d j a c e n t   t h e   u n i t .  

2.  A  w a t e r c r a f t   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   s i d e s   of   t h e   h u l l   in   t h e   v i c i n i t y   of   t h e   s t e r n   t 

p a r t   o f   t h e   c r a f t   a r e   p r o v i d e d   w i t h   r e c e s s e s   (16)  o p e r a t i v e  

i n   a l l o w i n g   t h e   w a t e r   j e t s ( 1 4 , 1 5 )   d e f l e c t e d   by  t h e   r e v e r s i n g  

d e v i c e s   (13)   of   t h e   two  u n i t s   ( 3 , 4 )   t o   p a s s   b y .  

3.  A  w a t e r c r a f t   w a t e r - j e t   p r o p u l s i o n   u n i t   c o m p r i s i n g  

a  pump  h a v i n g   a  pump  h o u s i n g   (5)  w i t h   an  i n l e t   o p e n i n g   f o r  

c o n n e c t i o n   t o   a  w a t e r - s u p p l y   c h a n n e l   (6)  and   an  o u t l e t  

o p e n i n g   t o   w h i c h   t h e r e   i s   c o n n e c t e d   a  t u b e   (9)  w h i c h   c a n  

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

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

s e l e c t e d   d i r e c t i o n ,   and   a  r e v e r s i n g   d e v i c e   (13)  m o u n t e d   o n  

s a i d   t u b e   (9)  and   c a p a b l e   o f   b e i n g   a d j u s t e d   b e t w e e n   a n  

i n a c t i v e   a n d   an  a c t i v e   p o s i t i o n   so  as   t o   d e f l e c t   t h e   w a t e r  

j e t   o b l i q u e l y   f o r w a r d l y   as   s e e n   i n   t h e   n o r m a l   p r o p e l l i n g  



d i r e c t i o n   of   t h e   u n i t ,   c h a r a c t e r i z e d   in   t h a t   t h e   r e v e r s i n g  

d e v i c e   (13)  i s   so  f o r m e d   and   m o u n t e d   on  t h e   p i v o t a b l e   t u b e  

(9)  t h a t   in  t h e   a c t i v e   p o s i t i o n   of  t h e   d e v i c e   t h e   w a t e r   j e t  

i s   d e f l e c t e d   o b l i q u e l y   f o r w a r d l y   and   l a t e r a l l y   on  s o l e l y  

one  s i d e   of  t h e   p i v o t a b l e   t u b e   ( 9 ) .  

4.  A  w a t e r - j e t   p r o p u l s i o n   u n i t   a c c o r d i n g   t o   C l a i m   3 ,  

c h a r a c t e r i z e d   in  t h a t   when  o c c u p y i n g   i t s   a c t i v e   p o s i t i o n  

t h e   r e v e r s i n g   d e v i c e   (13)   d e f l e c t s   t h e   w a t e r   j e t   o b l i q u e l y  

f o r w a r d l y   and  l a t e r a l l y   in  a  s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e .  
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