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©  A  device  for  controlling  the  bow  of  a  ship. 

The  device  comprises  a  propeller  housing  (5),  arranged  in 
the  bottom  (3)  in  the  interior  part  of the  ship,  and  a  propelling 
screw  (10)  which  is  e.g.  rotatably  driven  by  a  hydromotor  (18) 
connected  with  a  hydropump  being  joined  to  a  diesel  engine. 
The  propeller  housing  is  essentially  rotation-symmetrical  to  a 
standing  axis  of symmetry  and  open  and  tapering  towards the 
ship's  bottom  and  the  main  spindle  is  rotatably  journalled  in 
and  coaxial  with  the  housing  with  the  aid  of  main-spindle 
bearing  means  (7).  The  propeller  shaft  (9)  is  transversely  jour- 
nailed  with the  aid  of propeller-shaft  bearing  means  (14),  so  as 
to  be  rotatable  at  an  acute  angle to the  main  spindle  (8)  and  the 
main  spindle  with  the  propelling  screw  is  rotatable  by  rotary 
means.  The  propeller  screw  may  be  supplied  with  a  jet  tube 
(31)  and  the  bottom  of  the  propeller  house  with  guide  blades 
(92). 



The  i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   s t e e r i n g   a  

s h i p ' s   bow,  c o m p r i s i n g   a  p r o p e l l e r   h o u s i n g   a r r a n g e d   in  t h e  

b o t t o m   in  t h e   i n t e r i o r   p a r t   of  t he   s h i p ,   a  p r o p e l l e r   s h a f t  

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

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

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

In  t he   E u r o p e a n   P a t e n t   A p p l i c a t i o n   7 9 , 1 0 3 1 1 1 , 5   a  

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

s a t i s f a c t o r i l y .   The  p r o p e l l e r   h o u s i n g   is  in  t h i s   c a s e   a  t u n -  

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

t a n c e   f rom  t he   f o r m e r ,   b o t h   p o r t s   b e i n g   l o c a t e d   in  the   b o t t o m  

of  t h e   s h i p .   The  p r o p e l l i n g   s c r e w   is   m o u n t e d   in  the   t u n n e l .  

The  p r o p e l l i n g   s c r e w   s u p p l i e s   a  p r o p u l s i v e   f o r c e   by  s u c k i n g  

in  w a t e r   t h r o u g h   t he   i n l e t   p o r t   and  by  p r e s s i n g   i t   o u t  

t h r o u g h   the   o u t l e t   p o r t .   The  d i r e c t i o n   in  wh ich   the   p r o p u l -  

s i v e   f o r c e   is   o p e r a t i n g   can  be  v a r i e d   f o r   s t e e r i n g   the   s h i p ' s  

bow  by  means   of  a  g u i d e - b l a d e   g r a t i n g   r o t a t a b l y   j o u r n a l l e d   i n  



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

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

n e n t .   By  t u r n i n g   t h e   g u i d e - b l a d e   g r a t i n g   t he   d i r e c t i o n   o f  

t h i s   h o r i z o n t a l   m o t i o n   c o m p o n e n t   i s   v a r i e d .   H o w e v e r ,   f o r  

s m a l l   s h i p s   t h i s   c o n s t r u c t i o n   is   e x c e s s i v e l y   b u l k y   and  c o m -  

p l i c a t e d .  

The  o b j e c t   of  t h e   i n v e n t i o n   is  to  p r o v i d e   a  d e v i c e  

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

d i m e n s i o n s ,   w h e r e a s   i t   p r o v i d e s   n e v e r t h e l e s s   t he   same  s a t i s -  

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

b u i l t   i n ,   as  t h e   known  d e v i c e   d o e s .   T h i s   is  a c h i e v e d   in  t h a t  

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

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

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

n a l l e d   in  and  c o a x i a l   w i t h   t he   h o u s i n g   w i t h   t he   a i d   of  m a i n -  

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

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

m e a n s   so  as  to   be  r o t a t a b l e   a t   an  a c u t e   a n g l e   to   t he   m a i n  

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

s c r e w   i s   r o t a t a b l e   by  r o t a r y   m e a n s .   In  t h i s   way  a l l   m o v a b l e  

p a r t s   w i t h   t h e   e x c e p t i o n   of  t he   d r i v i n g   means   f o r   t he   p r o p e l -  

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

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

r e c t i o n   of  s a i d   p r o p u l s i v e   f o r c e   a r e   b o t h   s a t i s f a c t o r i l y   p e r -  
f o r m e d   by  s a i d   u n i t .  

When  in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   t he   d r i v i n g  

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

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

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

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

d e r a b l y   s i m p l e r .   When  in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   t h e  

h y d r a u l i c   i n l e t   and  o u t l e t   c o n d u i t s   f o r   t he   h y d r o m o t o r   e x t e n d  

t h r o u g h   t h e   m a i n   s p i n d l e ,   t h e r e   i s   no  need   to   use   v u l n e r a b l e  

f l e x i b l e   c o n d u i t s .  

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

s u r r o u n d e d   by  a  j e t   t u b e ,   as  a  r e s u l t   of  w h i c h   t he   e f f i c i e n c y  

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

i m p r o v e d .  



A c c o r d i n g   to  t he   i n v e n t i o n   t h e   r o t a r y   means   may  
c o m p r i s e   an  e l e c t r i c   m o t o r   r e m o t e - c o n t r o l l e d   f rom  the   b r i d g e .  

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

w i t h   r e f e r e n c e   to   an  e m b o d i m e n t   shown  in  t h e   a c c o m p a n y i n g  

d r a w i n g s .  

F i g .   1  i l l u s t r a t e s   a  s h i p   h a v i n g   in  i t s   bow  a  

d e v i c e   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 .  

F i g .   2  i s   an  a x i a l   s e c t i o n a l   v i e w   of  p a r t   of  t h e  

d e v i c e   shown  in  F i g .   1 .  

F i g .   3  shows   a  f u r t h e r   d e v e l o p e d   e m b o d i m e n t   of  a  

d e v i c e   in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   in  w h i c h   the   c o n -  

s t r u c t i o n   of  F i g .   2  i s   e m p l o y e d .  

F i g .   4  is   a  p a r t i a l   e l e v a t i o n a l   v iew  c o r r e s p o n d i n g  

to   F i g .   3  of  a  v a r i a n t   of  t h e   e m b o d i m e n t .  

F i g .   5  i s   a  b o t t o m   v iew  of  t h e   d e v i c e   shown  in  F i g .  

4 .  

The  s h i p   1  i s   e q u i p p e d   in  t h e   b o t t o m   3  n e a r   t he   bow 

2  w i t h   a  d e v i c e   4  a c c o r d i n g   to  t h e   i n v e n t i o n   f o r   s t e e r i n g   t h e  

bow  2  of  t he   s h i p   1.  By  means   of  s u c h   a  d e v i c e   4  the   s h i p   1 

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

The  d e v i c e   4  c o m p r i s e s   a  s u b s t a n t i a l l y   r o t a t i o n -  

s y m m e t r i c a l   p r o p e l l e r   h o u s i n g   5  w e l d e d   in   t he   b o t t o m   3  a n d  

h a v i n g   a  s t a n d i n g   a x i s   of  s y m m e t r y   11.   The  f i g u r e s   show  t h e  

p r o p e l l e r   h o u s i n g   5  in  t h e   fo rm  of  a  t r u n c a t e d   c o n e .  A t   t h e  

t o p   t h e   p r o p e l l e r   h o u s i n g   5  has   a  c o v e r   6.  As  an  a l t e r n a t i v e ,  

o t h e r   s h a p e s ,   f o r   e x a m p l e ,   p a r t   of  a  s p h e r e   a r e   p o s s i b l e .   T h e  

p r o p e l l e r   h o u s i n g   5  i s   t a p e r i n g   d o w n w a r d s   and  open  on  t h e  

b o t t o m   s i d e .   In  t h e   c o v e r   6  of  t he   p r o p e l l e r   h o u s i n g   5  a  m a i n  

s p i n d l e   8  is   j o u r n a l l e d   by  m a i n - s p i n d l e   b e a r i n g   means  7,  s o  

as  to   be  r o t a t a b l e   a b o u t   t he   a x i s   of  s y m m e t r y   11  of  t he   p r o -  

p e l l e r   h o u s i n g   5.  The  m a i n - s p i n d l e   b e a r i n g   means   7  c o m p r i s e   a  

b e a r i n g   h o u s i n g   47  w e l d e d   to   t he   c o v e r   6,  in  wh ich   h o u s i n g   a  

b a l l   b e a r i n g   48  and  a  s l i d i n g   b e a r i n g   49  a r e   m o u n t e d .   T h e  

b a l l   b e a r i n g   48  i s   f i x e d   a x i a l l y   in  t h e   b e a r i n g   h o u s i n g   47 

3on  t h e   b o t t o m   s i d e   by  a  r i n g   56  s u p p o r t e d   f rom  a  s h o u l d e r   55  

and  on  t he   t op   s i d e   by  a  top   c o v e r   51  f a s t e n e d   by  b o l t s   50  t o  

t h e   b e a r i n g   h o u s i n g   47.  The  s l i d i n g   b e a r i n g   49  is  s u p p o r t e d  



on  t he   b o t t o m   s i d e   by  a  l o w e r   c o v e r   53  f a s t e n e d   by  b o l t s   5 2  

t o   t h e   b e a r i n g   h o u s i n g   47.   T h e  b a l l   b e a r i n g   48  i s   a x i a l l y  

f i x e d   to   t h e   ma in   s p i n d l e  8 ,   s i n c e   i t   i s   l o c k e d   b e t w e e n   a  

b e a r i n g   n u t   54  and  a  s h o u l d e r   57  of   t h e   m a i n   s p i n d l e   8 .  

A  p r o p e l l e r  s h a f t   9  i s   r o t a t a b l y   j o u r n a l l e d   w i t h  

t h e   a i d   of  p r o p e l l e r - s h a f t   b e a r i n g   m e a n s   14  a t   an  a c u t e   a n g l e  

a  t o   t h e   m a i n   s p i n d l e   8  and  c o n n e c t e d   h e r e w i t h .   In  t h e   e m b o -  

d i m e n t   shown  t h e   a n g l e  a   is   of   t h e   o r d e r   of  m a g n i t u d e   of   3 0  

to   60  d e g r e e s ,   p a r t i c u l a r l y   40  d e g r e e s .   To  t h e   p r o p e l l e r  

s h a f t   9  a  p r o p e l l i n g   s c r e w   10  i s   s e c u r e d   by  b o l t s   41.   T h e  

p r o p e l l e r - s h a f t   b e a r i n g   means   14  c o m p r i s e   two  s e l f - a d j u s t i n g  

b a r r e l   b e a r i n g s   15,  16  m o u n t e d   in  a  b e a r i n g   s l e e v e   40,   s a i d  

b e a r i n g s   a b s o r b i n g   b o t h   the   r a d i a l   f o r c e s   a n d  t h e   a x i a l   p r o -  

p u l s i v e   f o r c e .  

The  p r o p e l l e r   s h a f t   9  and  h e n c e   t he   p r o p e l l i n g  

s c r e w   10  a r e   r o t a t a b l y   d r i v e n   by  d r i v i n g   m e a n s   17.  In  t h e  

p r e f e r r e d   e m b o d i m e n t   of  f i g s .   2  and  3  t h e s e   d r i v i n g   m e a n s - 1 7  

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

t r a n s m i s s i o n s i s   a l s o   p o s s i b l e .   The  d r i v i n g   means   17  s h o w n  

c o m p r i s e   a  h y d r o m o t o r   18  h a v i n g   a  h o u s i n g   42,   a  r o t o r   ( n o t  

shown)   of   known  t y p e   j o u r n a l l e d   in  t he   h o u s i n g   42,  an  o u t p u t  

s h a f t   19  and  an  i n l e t   p o r t   26  and  an  o u t l e t   p o r t   27  f o r   h y -  

d r a u l i c   f l u i d .   At  one  end  of  t h e   o u t p u t   s h a f t   19  t h e   h o u s i n g  

42  has   s e c u r e d   to  i t   t h e   b e a r i n g   s l e e v e   40  by  means   of   b o l t s  

44.   At  t h e   o t h e r   end  t h e   h o u s i n g   42  i s   r i g i d l y   f a s t e n e d   b y  

b o l t s   43  to   t h e   p a r t   79  of   t h e   m a i n   s p i n d l e   8  a r r a n g e d   a t   t h e  

a n g l e   a.  The  o u t p u t   s h a f t   19  of   t h e   h y d r o m o t o r   18  c o m p r i s e s   a  

p o r t i o n   46  h a v i n g   e x t e r n a l   k e y - t o o t h i n g ,   w h i c h   e n g a g e s   a  c e n -  

t r a l   h o l e   83  in   t h e   p r o p e l l e r   s h a f t   9  h a v i n g   i n t e r n a l   k e y - w a y  

t o o t h i n g .   In  t h i s   way  t h e   s h a f t   19  is   o n l y   l o a d e d   by  t o r s i o -  

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

a r e   t r a n s f e r r e d   v i a   t h e   b e a r i n g s   15,  16  and  t h e   b e a r i n g  

s l e e v e   40  to   t h e   h o u s i n g   42  of   t h e   h y d r o m o t o r   18.  The  h y d r o -  

m o t o r   18  i s   f ed   by  p r e s s u r i z e d   o i l   s u p p l i e d   by  a  pump  21  d r i -  

ven   by  a  d i e s e l   a g g r e g a t e   20.  The  o i l   is  p a s s e d   f rom  a  s u m p  
22  t h o u g h   a  c o n d u i t   45  t o w a r d s   t h e   pump  21,  w h i c h   p r e s s e s   i t  

i n t o   a  s u p p l y   c o n d u i t   24.  The  s u p p l y   c o n d u i t   24  i n c l u d e s   a n  

o v e r f l o w   v a l v e   25  h a v i n g   an  o p e n   and  a  c l o s e d   p o s i t i o n .   T h e  



r a t e   of   f l o w   to  t h e   h y d r o m o t o r   18  i s   c o n t r o l l e d   by  c o n t r o l -  

l i n g   t h e   s p e e d   of   t h e   d i e s e l   e n g i n e   20.  The  o v e r f l o w   v a l v e   25  

i s   in  c l o s e d   p o s i t i o n   d u r i n g   o p e r a t i o n   and  is  o p e n e d   when  t h e  

d i e s e l   e n g i n e   20  i s   w o r k i n g   in  t h e   i d l e   s t a t e   and  t he   s c r e w  

10  has   to  s t a n d   s t i l l .   The  s u p p l y   c o n d u i t   24  c o m m u n i c a t e s  

w i t h   an  i n l e t   c h a n n e l   12  in  t he   m a i n - s p i n d l e   b e a r i n g   means   7 .  

The  i n l e t   c h a n n e l   12  c o m m u n i c a t e s   w i t h   a  f i r s t   a n n u l a r   c h a m -  

b e r   58  f o r m e d   b e t w e e n   a  s e a l i n g   s l e e v e   29  and  t h e   b o r e   30  o f  

t h e   b e a r i n g   h o u s e   47,  s a i d   c h a m b e r   c o m m u n i c a t i n g   t h r o u g h  

b o r e s   5 9  i n   t h e   s e a l i n g   s l e e v e   29  w i t h   a  s e c o n d   a n n u l a r   c h a m -  

b e r   60  b e t w e e n   t he   main   s p i n d l e   8  and  the   s e a l i n g   s l e e v e   2 9 .  

The  m a i n   s p i n d l e   8  has   a  c e n t r a l   b o r e   61  c l o s e d   a t   t h e   top   b y  

a  s c r e w   p l u g   62.  The  c e n t r a l   b o r e   61  has   b e l o w   a  p o r t i o n   63  

of   l a r g e r   d i a m e t e r .   T h i s   p o r t i o n   63  i s   d i v i d e d   by  a  s l e e v e   64  

r i g i d l y   f i x e d   in  t h e   main   s p i n d l e   8  i n t o   a  c y l i n d r i c a l   s u p p l y  
c h a n n e l   p o r t i o n   65  and  an  a n n u l a r   o u t l e t   c h a n n e l   p o r t i o n   66  

c o a x i a l   w i t h   t h e   f o r m e r ,   s a i d   p o r t i o n s   b e i n g   c o m p l e t e l y   s e p a -  
r a t e d   f r o m   one  a n o t h e r   by  t he   s l e e v e   64.  The  p r e s s u r i z e d   o i l  

f l o w s   f rom  t h e   s e c o n d   a n n u l a r   c h a m b e r   60  t h r o u g h   t r a n s v e r s e  

b o r e s   67  in   t h e   m a i n   s p i n d l e   8,  t h e   p o r t i o n   82  of  t he   c e n t r a l  

b o r e   61  and  t h e   s u p p l y   c h a n n e l   p o r t i o n   65  t o w a r d s   t he   i n l e t  

26  of  t h e   h y d r o m o t o r   18.  A f t e r   h a v i n g   p a s s e d   t h r o u g h   t h e  

m o t o r   18  t h e   o i l   f l o w s   ou t   of  t he   o u t l e t   27  i n t o   a  d r a i n i n g  

c h a n n e l   p o r t i o n   68,  w h i c h   c o m m u n i c a t e s   w i t h   t h e   o u t l e t   c h a n -  

n e l   p o r t i o n   66.  F r o m . t h i s   p o r t i o n   t h e   o i l   f l o w s   t h r o u g h  

t r a n s v e r s e   b o r e s   69  in  t he   ma in   s p i n d l e   8  i n t o   a  t h i r d   a n n u -  

l a r   c h a m b e r   70  f o r m e d   b e t w e e n   t he   b e a r i n g   h o u s i n g   47  and  t h e  

m a i n   s p i n d l e   8  c o m m u n i c a t i n g   w i t h   t h e   o u t l e t   c h a n n e l   13.  F r o m  

t h i s   c h a n n e l   t h e   o i l   g e t s   i n t o   t he   d r a i n   c o n d u i t   28.  The  o i l  

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

28  b a c k   i n t o   t he   sump  22  or   back   to   t he   pump  21.  The  s l i d i n g  

b e a r i n g   49  of  t he   m a i n   s p i n d l e   8  i s   l u b r i c a t e d   by  h y d r a u l i c  

o i l   s u p p l i e d   on  t he   b o t t o m   s i d e   t h r o u g h   the   o i l   c h a n n e l   71  

and  on  t h e   t o p   s i d e   f rom  t he   t h i r d   a n n u l a r   c h a m b e r   70.  T h e  

b e a r i n g s   15  and  16  of  the   p r o p e l l e r - s h a f t   b e a r i n g   means   a r e  

a l s o   l u b r i c a t e d   by  h y d r a u l i c   o i l .   For  t h i s   p u r p o s e   a  s e a l   o f  

t h e   o u t p u t   s h a f t   19  n o r m a l l y   p r o v i d e d   in  t he   h y d r o m o t o r   18  i s  



r e m o v e d   so  t h a t   l e a k a g e   o i l   is  r e c e i v e d   in  t h e   a n n u l a r  

b e a r i n g   s p a c e   72.   T h e  a n n u l a r  b e a r i n g  s p a c e   72  i s   s e a l e d   a t  

t h e   p r o j e c t i n g   of   t h e   p r o p e l l e r   s h a f t   9  by  o i l   a r r e s t e r s   7 8  

on  t h e   p r o p e l l e r   s h a f t   9.  T h e  b e a r i n g   s l e e v e   40  i n c l u d e s   a n  

G - r i n g   73  to   p r e v e n t   o i l   f r om  l e a k i n g   away  or  w a t e r   f rom  g e t -  

t i n g   i n .  

The  sump  22  i s   m o u n t e d   a t  s u c h   a  l e v e l   in  t h e   s h i p  

1  t h a t   t h e   o i l   l e v e l   in   t h e   sump  22  i s   a l w a y s   a b o v e   t h e   w a -  

t e r l i n e   37  in   t h e   l o a d e d   s t a t e .   T h e r e f o r e   t h e   o i l   p r e s s u r e  

p r e v a i l i n g   a n y w h e r e   in   t h e   p a r t   of   t h e   d e v i c e   4  l o c a t e d   i n  

t h e   w a t e r   i s   h i g h e r   t h a n   t he   w a t e r   p r e s s u r e   s o  t h a t  w a t e r   i s  

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

l e r - s h a f t   b e a r i n g   means   14  and  i n t o   t h e  s l i d i n g   b e a r i n g   49  o f  

t h e   m a i n - s p i n d l e   b e a r i n g   means   7 .  B y   p r o v i d i n g   t h e   o i l   c h a n -  

n e l s   12 ,   13  shown  in  t he   ma in   s p i n d l e  8   and  t h e   m a i n - s p i n d l e  

b e a r i n g   m e a n s   7  f l e x i b l e   c o n d u i t s  a r e   n o t   r e q u i r e d .   In  t h e  

t o p   c o v e r   51,   t h e   s e a l i n g   s l e e v e  2 9 ,   t h e  s l i d i n g   b e a r i n g   4 9 ,  

t h e   s l e e v e   64  and  t h e   m a i n  s p i n d l e  8  a n d   in  t he   f a s t e n i n g  

b a s e   of  t h e   h y d r o m o t o r  1 8   s e a l i n g   m e a n s   73,   f o r   e x a m p l e ,   O -  

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

d u c t i n g   t h e   o i l   w i t h   r e s p e c t   to  one  a n o t h e r   and  to   t he   s u r -  

r o u n d i n g s .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t he   p r o p e l l i n g   s c r e w   1 0  

may  be  s u r r o u n d e d   by  a  j e t   t u b e   3 1 ,  w h i c h   i m p r o v e s  t h e   e f f i -  

c i e n c y   of   t h e   p r o p e l l i n g   s c r e w   10  and  h e n c e   t he   m a n o e u v r a -  

b i l i t y   of   t h e   s h i p   1 .  T h e   j e t   t u b e   31  i s  c o n n e c t e d   by  m e a n s  

of   s u p p o r t s   74  w i t h   t h e   main   s p i n d l e  8 .   The  s u p p o r t s  7 4   h a v e  

a  low  f l o w   r e s i s t a n c e   in   t h e   d i r e c t i o n  o f   f l o w   7 5  o f   t h e  

w a t e r .   As  s t a t e d   a b o v e ,  t h e   m a i n  s p i n d l e   8  i s   r o t a t a b l y   j o u r -  

n a l l e d   i n   t h e   m a i n - s p i n d l e   b e a r i n g  m e a n s   7.  In  o r d e r   to   b e  

a b l e   to  t u r n   t h e   ma in   s p i n d l e   8  w i t h   t he   h y d r o m o t o r   18  a n d  

t h e   p r o p e l l i n g   s c r e w   10  and  h e n c e   to   v a r y   t h e   d i r e c t i o n   i n  

w h i c h   t h e   p r o p u l s i v e   f o r c e  p r o d u c e d   by  t h e   s c r e w   10  i s   o p e r a -  

t i n g ,   r o t a r y   m e a n s   32  a r e   p r o v i d e d .   In  a  p r e f e r r e d   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  m e a n s   c o m p r i s e   an  e l e c t r i c   m o t o r  

35  f a s t e n e d   to   t h e   p r o p e l l e r   h o u s i n g  5 ,   a  r e d u c t i o n  d r i v i n g  

g e a r   39  c o u p l e d   h e r e w i t h ,   a  c h a i n   s p r o c k e t   3 4  f a s t e n e d   to  t h e  



o u t p u t   s h a f t   76  t h e r e o f   and  a  c h a i n   s p r o c k e t   33  c o u p l e d   w i t h  

t h e   f o r m e r   t h r o u g h   a  c h a i n   36  shown  s c h e m a t i c a l l y   a n d  

f a s t e n e d   to  t he   main   s p i n d l e   8 .  

The  d i e s e l   a g g r e g a t e   20,  t he   o v e r f l o w   v a l v e   25  a n d  

t h e   e l e c t r i c   m o t o r   35  a r e   p r e f e r a b l y   c o n n e c t e d   w i t h   c o n t r o l -  

m e m b e r s   80  shown  s c h e m a t i c a l l y   on  the   b r i d g e   86  so  t h a t   t h e  

s h i p   1  can   be  r e a d i l y   s t e e r e d   f rom  the   b r i d g e   86  e v e n   in  n a r -  

row  w a t e r w a y s .   W i t h   t he   ma in   s p i n d l e   8  a  p o s i t i o n   p i c k - u p   38 

is   c o n n e c t e d ,   w h i c h   is  c o u p l e d   w i t h   a  p o s i t i o n   i n d i c a t o r   81  

on  t h e   b r i d g e   86  w i t h   t he   a i d   of  w h i c h   t he   d i r e c t i o n ,   i n  

w h i c h   t h e   p r o p u l s i v e   f o r c e   of  t he   d e v i c e   4  i s   o p e r a t i n g ,   c a n  

be  d i s p l a y e d   on  the   b r i d g e   8 6 .  

The  p r o p e l l e r   h o u s i n g   5  of  the   e m b o d i m e n t   shown  i n  

f i g s .   4  and  5  h a s   t he   s h a p e   of  a  t r u n c a t e d ,   o c t o g o n a l   p y r a m i d  

h a v i n g   e i g h t   s i d e   f a c e s   90  r a t h e r   t h a n   t h a t   of  a  t r u n c a t e d  

c o n e .   B e l o w ,   t h e   h o u s i n g   5  has   an  e i g h t - s i d e d   g r a t i n g   9 1 .  

The  g r a t i n g   91  c o m p r i s e s   r a d i a l l y   e x t e n d i n g   c a r r i e r s   93,  b e -  

t w e e n   w h i c h   g u i d e   b l a d e s   92  a r e   a r r a n g e d .   The  g u i d e   b l a d e s   9 2  

fo rm  in  t h e   g r a t i n g   91  a  p l u r a l i t y   of  h o r i z o n t a l   s e c t i o n s   o f  

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

w i t h   one  a n o t h e r   and  w i t h   t he   p r o p e l l e r   h o u s i n g   5.  The  w a t e r  

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

s t r o n g e r ,   h o r i z o n t a l   c o m p o n e n t   by  the   g u i d e   b l a d e s   92  of   t h e  

g r a t i n g   9 1 .  

F i g .   4  shows   an  e x h a u s t   s y s t e m   94  c o m m u n i c a t i n g  

w i t h   t h e   p r o p e l l e r   h o u s i n g   5.  T h i s   s y s t e m   s e r v e s   f o r   e v a c u a -  

t i n g   a i r   f rom  t h e   p r o p e l l e r   h o u s i n g   5,  w h i c h   a i r   may  p e n e -  

t r a t e   i n t o   t h e   h o u s i n g   when  t h e   w a t e r l i n e   of  t h e   s h i p   1,  f o r  

e x a m p l e ,   in  t h e   n o - l o a d   s t a t e ,   is  l o w e r   t h a n   the   l e v e l   of  t h e  

c o v e r  6 .  

The  e x h a u s t   s y t e m   94  c o m p r i s e s   a  l e v e l   s w i t c h   99  

a r r a n g e d   in  a  s u c t i o n   h o u s i n g   95  f o r   s w i t c h i n g   on  and  o f f   a n  

e x h a u s t   pump  103  ( n o t   shown)   in  d e p e n d e n c e   upon  the   w a t e r  

l e v e l   98.  The  s u c t i o n   h o u s i n g   95  c o m m u n i c a t e s   t h r o u g h  

' s l o t - s h a p e d   o p e n i n g s   96,  97  w i t h   the   i n t e r i o r   of  the   p r o p e l -  

l e r   h o u s i n g   5.  The  e x h a u s t   pump  103  is   c o n n e c t e d   t h r o u g h   a  

s u c t i o n   c o n d u i t   102  w i t h   t he   v a l v e   h o u s i n g   101  of  a  v a l v e  

104.   The  v a l v e   h o u s i n g   101  c o m p r i s e s   a  f l o a t i n g   b a l l   1 0 0 ,  

w h i c h   c l o s e s   t he   s u c t i o n   c o n d u i t   102  when  the   w a t e r   l e v e l   98  



i s   s u f f i c i e n t l y   h i g h .  

The  use   of  an  e x h a u s t   s y s t e m   94  i s   n o t   l i m i t e d   to  a  

d e v i c e   h a v i n g   an  e i g h t - s i d e d   p r o p e l l e r   h o u s i n g   5.  The  s y s t e m  

may  as  w e l l   be  e m p l o y e d   w i t h   a  f r u s t o c o n i c a l   p r o p e l l e r   h o u -  

s i n g   5.  M o r e o v e r ,   a  j e t   t u b e   may  a l s o   b e  u s e d   in  an  e i g h t -  

s i d e d   p r o p e l l e r   h o u s i n g   5 .  



1.  A  d e v i c e   f o r   s t e e r i n g   a  s h i p ' s   bow,  c o m p r i s i n g   a  

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

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

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

t a b l y   d r i v e n   by  d r i v i n g   means   and  a  p r o p e l l i n g   s c r e w   f a s t e n e d  

to   s a i d   s h a f t ,   c h a r a c t e r i z e d   in  t h a t   t he   p r o p e l l e r   h o u s i n g   i s  

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

t r y   and  o p e n   and  t a p e r i n g   t o w a r d s   t h e   s h i p ' s   b o t t o m ,   in  t h a t  

a  main   s p i n d l e   is  r o t a t a b l y   j o u r n a l l e d   in  and  c o a x i a l   w i t h  

t h e   h o u s i n g   w i t h   t he   a id   of  m a i n - s p i n d l e   b e a r i n g   m e a n s ,   i n  

t h a t   t he   p r o p e l l e r   s h a f t   is  t r a n s v e r s e l y   j o u r n a l l e d   w i t h   t h e  

a i d   of   p r o p e l l e r - s h a f t   b e a r i n g   m e a n s ,   so  as  to  be  r o t a t a b l e  

a t   an  a c u t e   a n g l e   to  t he   ma in   s p i n d l e   and  in  t h a t   the   m a i n  

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

m e a n s .  



2.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i z e d   i n  

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

to  t he   m a i n   s p i n d l e   and  d r i v i n q  t h e   p r o p e l l e r s h a f t . a n d   a  

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

c o n d u i t s   and  d r i v e n   by  a  d i e s e l   a q q r e q a t e .  

3.  A  d e v i c e   as  c l a i m e d   in  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   h y d r a u l i c   c o n d u i t s   e x t e n d  p a r t l y   t h r o u g h   t h e  

m a i n   s p i n d l e .  

4.  A  d e v i c e   as  c l a i m e d   in  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 ,   c h a r a c t e r i z e d   in  t h a t   t h e   p r o p e l l e r   s h a f t   b e a r i n g  

means   and  t h e   m a i n - s p i n d l e   b e a r i n g   means   a r e   l u b r i c a t e d   w i t h  

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

5.  A  d e v i c e   as  c l a i m e d   i n  a n y   one  o f  t h e   p r e c e d i n g  

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

a  j e t   t u b e .  

6.  A  d e v i c e   as  c l a i m e d   in  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 ,   c h a r a c t e r i z e d   in  t h a t   t h e  r o t a r y   means   c o m p r i s e   a  

r e m o t e - c o n t r o l l a b l e   e l e c t r i c   m o t o r .  

7.  A  d e v i c e   as  c l a i m e d   in  a n y  o n e   o f  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   in  t he   p r o p e l l e r   h o u s i n g ,   a t  

t h e   l e v e l   of   t h e   s h i p ' s   b o t t o m ,   g u i d e   b l a d e s   d i r e c t e d   o u t -  

w a r d l y   e x t e n d   in  d o w n w a r d   d i r e c t i o n .  

8.  A  d e v i c e   as  c l a i m e d   in   a n y  o n e   o f  t h e  p r e c e d i n g  

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

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

b e i n g   c o n t r o l l e d   by  c o n t r o l - m e a n s   r e s p o n d i n g   to  t h e   w a t e r  

l e v e l   in   s a i d   h o u s i n g .  
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