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©  Azimuth  thruster  for  use  in  ships. 
©  The  azimuth  thruster  includes:  an  outboard  housing  (26) 
mounted  within  a  substantially  conical  recess  (17)  to  turn 
about  a  vertically  axis,  the  conical  recess  formed  in  the 
bottom  of  a  hull  of  the  ship  to  converge  upwards;  a  turning 
unit  (23),  mounted  to  the  hull,  for  turning  the  outboard 
housing  about  the  vertical  axis;  a  propeller  shaft  rotatably 
supported  by  the  outboard  housing  to  cross  the  vertical  axis 
of  the  outboard  housing  with  an  acute  angle  (a);  a  propeller 
(42)  mounted  on  the  lower  end  of  the  propeller  shaft  to  be 
located  outside  the  outboard  housing  and  within  the  conical 
recess  and  to  provide  a  thrust  upwards  in  the  direction  of  the 
propeller  shaft;  and  a  propulsion  unit  (52)  for  rotating  the 

^   propeller  shaft. 
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 T h e   azimuth  thruster includes:  an  outboard  housing  (26) 
mounted  within  a  substantially  conical  recess  (17)  to  turn 
about  a  vertically  axis,  the  conical  recess  formed  in  the 
bottom  of  a  hull  of  the  ship  to  converge  upwards;  a  turning 
unit  (23),  mounted  to  the  hull,  for  turning  the  outboard 
housing  about  the  vertical  axis;  a  propeller  shaft  rotatably 
supported  by  the  outboard  housing  to  cross  the  vertical  axis 
of the  outboard  housing  with  an  acute  angle  (a);  a  propeller 
(42)  mounted  on  the  lower  end  of  the  propeller  shaft  to  be 
located  outside  the  outboard  housing  and  within  the  conical 
recess  and  to  provide  a  thrust  upwards  in  the  direction  of the 
propeller  shaft;  and  a  propulsion  unit  (52)  for  rotating  the 
propeller  shaft. 



BACKGROUND  OF  THE  INVENTION 

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   an  a z i m u t h   t h r u s t e r  

f o r   use   in  s h i p s ,   t h e   a z i m u t h   t h r u s t e r   b e i n g   m o u n t e d   t o  

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

H e r e t o f o r e ,   t he   t h r u s t e r   f o r   s h i p s   i s   m o u n t e d   to  t h e  

bow  or  s t e r n   o t h e r   t h a n   t h e   s c r e w .   Mos t   c o n v e n t i o n a l  

t h r u s t e r s   a r e   a  t y p e   of  t h e   t u n n e l   t y p e   oneway   t h r u s t e r  

d i r e c t e d   to  t h e   p o r t   and   s t a r b o a r d .   As  t he   360  d e g r e e  

r o t a t a b l e   t h r u s t e r ,   t h e r e   have  b e e n   d e v e l o p e d   the  Z - p e l l e r  

p r o p e l l e r   and  t h e   l i k e   t h r u s t e r s .   H o w e v e r ,   s i n c e   t h e s e  

t h r u s t e r s   have   a  s t r u c t u r e   such   t h a t   t h e   p r o p e l l e r   t h e r e o f  

p r o j e c t s   d o w n w a r d s   f r o m   t he   b o t t o m   of  t h e   s h i p ,   t h e y   a r e  

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

d e p t h   of  w a t e r   in  s h a l l o w   s e a ,   p a r t i c u l a r l y   nea r   quay  a n d  

h e n c e   a re   no t   w i d e l y   u s e d .  

To  a v o i d   t h i s   d i s a d v a n t a g e   t h e r e   i s   p r o p o s e d   a  c o n e -  

j e t   t h r u s t e r   in  J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  5 8 - 3 5 9 1 9 ,  

p u b l i s h e d   on  A u g u s t   5,  1983 ,   ( c o r r e s p o n d i n g   to   West  G e r m a n  

P a t e n t   A p p l i c a t i o n   No.  P  2 7 5 7 4 5 4 . 5 ) ,   in  w h i c h   a  

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

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

t h e   b o t t o m   t h e r e o f   and   d i r e c t e d   o b l i q u e l y   downward ,   i s  

r o t a t a b l y   r e c e i v e d   in  a  r e c e s s   f o r m e d   i n   t he   b o t t o m   of  a  

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

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

SUMMARY  OF  THE  INVENTION 

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  

to  p r o v i d e   a  360  d e g r e e   r o t a t a b l e   a z i m u t h   t h r u s t e r   w h i c h  

is   l e s s   c o m p l i c a t e d   in  s t r u c t u r e   and  i s   o p e r a b l e   at   a  

r e l a t i v e l y   s m a l l   d e p t h   of  w a t e r ,   p a r t i c u l a r l y   n e a r   q u a y .  
With   t h e s e   and  o t h e r   o b j e c t s   in   v i e w   the   p r e s e n t  

i n v e n t i o n   p r o v i d e s   an  a z i m u t h   t h r u s t e r   f o r   a  s h i p ,  

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

s u b s t a n t i a l l y   c o n i c a l   r e c e s s   to   t u r n   a b o u t   a  v e r t i c a l l y  

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

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

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



v e r t i c a l   a x i s ;   a  p r o p e l l e r   s h a f t   r o t a t a b l y   s u p p o r t e d   b y  

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

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

on  t h e   l o w e r   end  of  t he   p r o p e l l e r   s h a f t   to  be  l o c a t e d  

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

and  to   p r o v i d e   a  t h r u s t   u p w a r d s   in  t h e   d i r e c t i o n   of  t h e  

p r o p e l l e r   s h a f t ;   and  a  p r o p u l s i o n   u n i t   f o r   r o t a t i n g   t h e  

p r o p e l l e r   s h a f t .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.   1  i s   a  p a r t i a l   v e r t i c a l   s e c t i o n   t a k e n   a l o n g   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  a  s h i p ,   i l l u s t r a t i n g   an  a z i m u t h  

t h r u s t e r   c o n s t r u c t e d   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 ;  

FIG.   2  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   the   l i n e  

I I - I I   in  FIG.   1 ;  

FIG.   3  i s   an  e n l a r g e d   p l a n   v i e w   of  t h e   t u r n i n g   u n i t   i n  

F IG.   1;  a n d  

FIG.   4  i s   an  e n l a r g e d   v e r t i c a l   s e c t i o n   of  the   a z i m u t h  

t h r u s t e r   in  FIG.  1 .  

DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to  FIGS.  1  and   2,  r e f e r e n c e   n u m e r a l   10 

d e s i g n a t e s   a  h u l l   of  a  s h i p ,   i n   t h e   b o t t o m   12  of  wh ich   i s  

f o r m e d   a  c o n i c a l ,   more  e x a c t l y ,   f r u s t o c o n i c a l   r e c e s s   14 

w h i c h   c o n v e r g e   u p w a r d s .   As  c l e a r l y   shown  in  FIG.  4,  a  

c y l i n d r i c a l   c a s i n g   16  v e r t i c a l l y   p a s s e s   t h r o u g h   a  f r a m e  

18,   w h i c h   d e f i n e s   t he   top   of  t h e   f r u s t o c o n i c a l   r e c e s s   1 4 ,  

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

t h e   f r a m e   18  to  be  r o t a t a b l e   a b o u t   i t s   a x i s .   78  and  82  

i n d i c a t e   b e a r i n g   members   and  s e a l i n g   member  r e s p e c t i v e l y .  

The  c y l i n d r i c a l   c a s i n g   16  has   a t   i t s   t op   a  worm  gea r   20  

i n t e g r a l l y   and  c o n c e n t r i c a l l y   f o r m e d   w i t h   i t ,   the   worm 

g e a r   20  e n g a g i n g   a  worm  22  w h i c h   f o r m s   p a r t   of  an  o u t b o a r d  

h o u s i n g   t u r n i n g   u n i t   23  m o u n t e d   on  t he   f r a m e   18  w i t h i n   a  

t h r u s t e r   room  25.  The  c y l i n d r i c a l   c a s i n g   16  i s   r o t a t e d   b y  

a  h y d r a u l i c   o i l   mo to r   60  ( F I G .   3)  t h r o u g h   the   worm  22  a n d  

t h e   worm  g e a r   20.  At  t he   b o t t o m   end   24  of  t h e   c y l i n d r i c a l  

c a s i n g   16  t h e r e   is  p r o v i d e d   an  o u t b o a r d   h o u s i n g   26  w h i c h  

h a s   a  h o l l o w   t u b u l a r   p o r t i o n   28  and   a  p r o p e l l e r   s h a f t  

s u p p o r t i n g   p o r t i o n   30  i n t e g r a l l y   f o r m e d   w i t h   the   t u b u l a r  



p o r t i o n   28  and  h a v i n g   a  t e a r d r o p   or  s t r e a m l i n e   s h a p e .   T h e  

t u b u l a r   p o r t i o n   28  of  t he   o u t b o a r d   h o u s i n g   26  i s  

c o n c e n t r i c a l l y   and   w a t e r t i g h t l y   b o l t e d   to   t he   l o w e r   end   24  

of   t he   c y l i n d r i c a l   c a s i n g   16  as  shown  in  FIG.  4.  A 

v e r t i c a l   s h a f t   32  c o a x i a l l y   e x t e n d s   t h r o u g h   and  r o t a t a b l y  

s u p p o r t e d   by  the   c y l i n d r i c a l   c a s i n g   16  and  the   t u b u l a r  

p o r t i o n   28  of  t h e   o u t b o a r d   h o u s i n g   26  t h r o u g h   b e a r i n g  

m e m b e r s   76  and  76,  t he   v e r t i c a l   s h a f t   32  h a v i n g   an  u p p e r  

b e v e l e d   g e a r   34  m o u n t e d   a t   i t s   u p p e r   end  and  a  l o w e r  

b e v e l e d   gea r   36  a t   i t s   l o w e r   e n d .   A  p r o p e l l e r   s h a f t   38  i s  

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

p o r t i o n   30  of  t h e   o u t b o a r d   h o u s i n g   26  t h r o u g h   b e a r i n g  

m e m b e r s   74  and  74  to   c r o s s   t he   a x i s   of  the   v e r t i c a l   s h a f t  

32  a t   an  a n g l e   @.  The  l o w e r   end  40  of  the   p r o p e l l e r   s h a f t  

38  p r o j e c t s   form  t h e   p r o p e l l e r   s h a f t   s u p p o r t i n g   p o r t i o n   3 0  

a n d   has   a  p r o p e l l e r   42  m o u n t e d   on  i t   to  p r o v i d e   a  t h r u s t  

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

s h a f t   38.  80  d e s i g n a t e s   a  s e a l i n g   member .   The  u p p e r  
b e v e l e d   gea r   34  of  t h e   v e r t i c a l   s h a f t   32  e n g a g e s   a  d r i v e  

b e v e l e d   g e a r   42  m o u n t e d   on  an  o u t p u t   s h a f t   44  of  a  

p r o p u l s i o n   u n i t   46  and  the   l o w e r   b e v e l e d   g e a r   36  e n g a g e s   a  

d r i v e n   b e v e l e d   g e a r   48  m o u n t e d   on  an  u p p e r   end  p o r t i o n   5 0  

o f   t h e   p r o p e l l e r   s h a f t   38.  Wi th   s u c h   a  c o n s t r u c t i o n ,   t h e  

d r i v i n g   f o r c e   of  t h e   p r o p u l s i o n   u n i t   46  is   t r a n s m i t t e d   t o  

t h e   p r o p e l l e r   s h a f t   38  t h r o u g h   t h e   o u t p u t   s h a f t   44,  d r i v e  

b e v e l e d   g e a r   42,  u p p e r   b e v e l e d   g e a r   34,  v e r t i c a l   s h a f t   3 2 ,  

l o w e r   b e v e l e d   g e a r   36  and  d r i v e n   b e v e l e d   g e a r   48,  t h e r e b y  

r o t a t i n g   the   p r o p e l l e r   42.  F u r t h e r ,   a c t u a t i o n   of  t h e  

t u r n i n g   u n i t   23  r o t a t e s   t he   c y l i n d r i c a l   c a s i n g   16  and   t h e  

o u t b o a r d   c a s i n g   26  to   t h e r e b y   t u r n   t h e   p r o p e l l e r   42  a b o u t  

t h e   a x i s   of  t he   v e r t i c a l   s h a f t   3 2 .  

In  t h i s   e m b o d i m e n t ,   t he   i n c l i n e d   a n g l e  a   d e f i n e d  

b e t w e e n   the   a x i s   of  t h e   v e r t i c a l   s h a f t   32  and  t h e  

p r o p e l l e r   s h a f t   38  i s   s e t   to   65°  and   the   i n c l i n e d   a n g l e  
f o r m e d   b e t w e e n   t h e   w a l l   of  t he   r e c e s s   14  of  t he   h u l l   b a s e  

l i n e   or  the   h o r i z o n t a l   l i n e   H . B . L .   i s   s e t   to  250.   T h e  

a n g l e   a  is  g e n e r a l l y   in  t he   r a n g e   f r o m   45°  to   75°  and   t h e  



a n g l e   8  i s   g e n e r a l l y   in  t he   r a n g e   f r o m   150  to   450 .   T h e  

s h a p e   of  t h e   r e c e s s   14  need   no t   be  e x a c t l y   f r u s t o c o n i c a l ,  

a n d   may  be  s u b s t a n t i a l l y   c o n i c a l .  

The  p r o p u l s i o n   u n i t   46  i n c l u d e s   a  ma in   e n g i n e   5 2 ,  

w h i c h   i s   c o n n e c t e d   to  t he   o u t p u t   s h a f t   44  t h r o u g h   a  c l u t c h  

54  w h i c h   i n c o r p o r a t e s   an  o i l   h y d r a u l i c   pump  ( n o t  

s p e c i f i c a l l y   shown)   i n t o   i t .   The  o u t p u t   s h a f t   44  i s  

p r o v i d e d   w i t h   an  a i r   b r a k e   56  f o r   p r e v e n t i n g   t h e   r o t a t i o n  

of   t h e   p r o p e l l e r   42  when  t he   c l u t c h   54  i s   d i s e n g a g e d .   T h e  

t u r n i n g   u n i t   23  i n c l u d e s   t he   o i l   h y d r a u l i c   pump  w h i c h   i s  

i n c o r p o r a t e d   w i t h i n   t he   c l u t c h   54,  an  o i l   h y d r a u l i c   m o t o r  

60  ( F I G .   3)  a c t u a t e d   by  t he   h y d r a u l i c   pump,   a  c o o l e r   6 2  

f o r   c o o l i n g   t h e   o p e r a t i n g   o i l ,   a  f i l t e r   64  f o r   f i l t e r i n g  

t h e   o p e r a t i n g   o i l   and  an  o i l   pump  66  f o r   l u b r i c a t i n g  

r o t a t i n g   p o r t i o n s   of  t he   u n i t .   The  r o t a t i o n   of  t h e   o i l  

h y d r a u l i c   m o t o r   60  i s   t r a n s m i t t e d   t h r o u g h   t h e   worm  22,  t h e  

worm  g e a r   20,  and   t h e   c y l i n d r i c a l   c a s i n g   16  to   t h e  

o u t b o a r d   h o u s i n g   26.  The  r o t a t i o n   a n g l e   of  t h e   o u t b o a r d  

h o u s i n g   26  i s   d e t e c t e d   by  a  t u r n i n g   a n g l e   d e t e c t o r   6 8 .  

The   o u t b o a r d   h o u s i n g   26  i s   p r o v i d e d   a t   i t s   t u b u l a r   p o r t i o n  

28  a n d   p r o p e l l e r   s h a f t   s u p p o r t i n g   p o r t i o n   30  w i t h   s e v e r a l  

f a i r i n g   or  s t r a i g h t e n i n g   p l a t e s   70.  72  d e s i g n a t e s   a  

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

p l a t e   70  f o r   a t t a c h i n g   i t   to   t he   o u t b o a r d   h o u s i n g   26  a n d  

h a s   a  s t r e a m l i n e   s h a p e .   FIG.  1  i l l u s t r a t e s   a  s t a t e   i n  

w h i c h   t h e   p r o p e l l e r   42  i s   d i r e c t e d   t o w a r d   t h e   s t e r n   ( t o  

t h e   l e f t ) .   When  t h e   p r o p u l s i o n   u n i t   46  i s   a c t u a t e d   i n  

t h i s   s t a t e ,   t h e   p r o p e l l e r   42  i s ,   as  p r e v i o u s l y   d e s c r i b e d ,  

r o t a t e d   to   t h e r e b y   p r o d u c e   a  t h r u s t   a t   t h e   same  a n g l e   a s  

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

and   p a r a l l e l   to   t h e   a x i s   of  t h e   p r o p e l l e r   s h a f t   38.  T h u s ,  

t h e   s h i p   is  p r o p e l l e d   to   t he   r i g h t   in  F IG.   1.  D u r i n g   t h i s  

o p e r a t i o n ,   w a t e r   f l o w s   in  t he   form  of  an  a r c   a l o n g   t h e  

w a l l   of  t he   r e c e s s   14  f rom  t h e   r i g h t   t o   t h e   l e f t   in  F I G .  

1.  S i n c e   t h e   o u t b o a r d   h o u s i n g   26  i s   p r o v i d e d   w i t h   t h e  

s t r a i g h t e n i n g   p l a t e s   70,  w a t e r   f l o w s   t o   t h e   p r o p e l l e r   42  

s m o o t h l y   or  l e s s   t u r b u l e n t l y .   Thus ,   t h e   e f f i c i e n c y   of  t h e  



p r o p e l l e r   42  is   i n c r e a s e d   and  t h e   g e n e r a t i o n   of  c a v i t a t i o n  

i s   r e d u c e d .   F u r t h e r ,   t he   o s c i l l a t i o n   of  t he   b o t t o m   12  o f  

t h e   s h i p   due  to  t u r b u l e n t   f l o w   i s   r e d u c e d .  

In  o r d e r   to  c h a n g e   the   d i r e c t i o n   of  t h r u s t   of  t h e  

p r o p e l l e r   42,  t h e   t u r n i n g   u n i t   23  i s   a c t u a t e d   to   t h e r e b y  

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

w i t h   the   o u t b o a r d   h o u s i n g   26.  FIG.   2  shows  t h e   o u t b o a r d  

h o u s i n g   26  t u r n e d   90°  f rom  t he   p o s i t i o n   in  FIG.  1.  T h e  

o u t b o a r d   h o u s i n g   26  may  be  r o t a t e d   360°  or  more  and   e q u a l  

t h r u s t   is  o b t a i n e d   a t   any  t u r n e d   p o s i t i o n   of  t he   o u t b o a r d  

h o u s i n g   2 6 .  

The  number   and  d i m e n s i o n s   of  t h e   s t r a i g h t e n i n g   p l a t e s  

70  d e p e n d   on  d i m e n s i o n s   of  t h e   p r o p e l l e r   42  b u t   t h e  

s t r a i g h t e n i n g   p l a t e s   70  a r e   n o t   n e c e s s a r i l y   p r o v i d e d .  

The  p r o p u l s i o n   u n i t   and  t h e  t u r n i n g   u n i t   a re   n o t  

r e s t r i c t e d   to  t h o s e   shown  in  t h e   d r a w i n g s .   For  e x a m p l e ,  

t h e   d r i v e n   b e v e l e d   g e a r   48  may  be  m o u n t e d   on  t h e   p r o p e l l e r  

s h a f t   38  as  i n d i c t e d   by  t h e   p h a n t o m   l i n e   in  FIG.  4,  i n  

w h i c h   c a s e   the   l o w e r   b e v e l e d   g e a r   36  is   m o d i f i e d   to   e n g a g e  
t h e   d r i v e n   b e v e l e d   g e a r   i n d i c a t e d   by  the   p h a n t o m   l i n e .  

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

w h e e l s   shown  in  t h e   d r a w i n g s   or   o t h e r   t r a n s m i s s i o n   m e a n s  

may  be  a d o p t e d .  

Whi le   t he   i n v e n t i o n   has   b e e n   d i s c l o s e d   in   s p e c i f i c  

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

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

m e a n i n g   a l l   m o d i f i c a t i o n s   and  c h a n g e s   t h a t   come  w i t h i n   t h e  

t r u e   s cope   of  t h e   i n v e n t i o n .  



1.  An  a z i m u t h   t h r u s t e r   f o r   a  s h i p ,   c o m p r i s i n g :  

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

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

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

to   c o n v e r g e   u p w a r d s ;  

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

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

a  p r o p e l l e r   s h a f t   r o t a t a b l y   s u p p o r t e d   on  t h e   o u t b o a r d  

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

w i t h   an  a c u t e   a n g l e ;  

a  p r o p e l l e r   m o u n t e d   on  a  l o w e r   end   of   t h e   p r o p e l l e r  

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

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

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

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

2.  An  a z i m u t h   t h r u s t e r   as  r e c i t e d   in   C l a i m   1,  w h e r e i n  

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

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

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

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

t h e   t u b u l a r   p o r t i o n .  

3,  An  a z i m u t h   t h r u s t e r   as  r e c i t e d   i n   C l a i m   2,  w h e r e i n  

t h e   a c u t e   a n g l e   i s   w i t h i n   a  r a n g e   of  a b o u t   45  t o   a b o u t  
7 5 ° ;   and  w h e r e i n   an  a n g l e   f o r m e d   b e t w e e n   t h e   w a l l   of  t h e  

c o n i c a l   r e c e s s   and  a  h o r i z o n t a l   l i n e   i s   w i t h i n   a  r a n g e   o f  

a b o u t   15  to   a b o u t   4 5 ° .  

4.  An  a z i m u t h   t h r u s t e r   as  r e c i t e d   in   C l a i m   3,  w h e r e i n  

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

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

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



5,  An  a z i m u t h   t h r u s t e r   as  r e c i t e d   in   C l a i m   4 ,  

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

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

s u p p o r t e d   on  an  apex  p o r t i o n   of  t he   w a l l   of  t he   c o n i c a l  

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

c o n c e n t r i c a l l y   w a t e r t i g h t l y   b o l t e d   to   t h e   u p p e r   end  of  t h e  

t u b u l a r   p o r t i o n   of  t h e   o u t b o a r d   h o u s i n g ;   a  worm  g e a r  

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

c y l i n d r i c a l   c a s i n g ;   and  a  worm  e n g a g i n g   w i t h   t he   worm 

g e a r .  

6.  An  a z i m u t h   t h r u s t e r   as  r e c i t e d   in  C l a i m   5,  w h e r e i n  

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

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

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

o u t b o a r d   h o u s i n g ,   t he   v e r t i c a l   s h a f t   c o n n e c t e d   a t   an  u p p e r  
end   p o r t i o n   t h e r e o f   to   a  p r i m e   m o v e r ;   a  f i r s t   b e v e l e d   g e a r  
m o u n t e d   on  t h e   l o w e r   end   of  v e r t i c a l   s h a f t ;   and  a  s e c o n d  

b e v e l e d   g e a r   m o u n t e d   on  t h e   p r o p e l l e r   s h a f t   to   engage   t h e  

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

to   t h e   p r o p e l l e r   s h a f t .  
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