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5j)  Device  for  steering  a  ship's  bow  and  device  constructed  as  a  built-in  unit. 

Device  for  steering  a  ship's  bow  with  the  aid  of  a  direc- 
tional  water  stream.  According  to  the  invention  the  interior  of 
the  ship  comprises  a  tunnel,  a  screw  propeller  pump  followed 
by  a  guide  blade  wheel,  said  tunnel  having  a  discharge  open- 
ing  directed  substantially  vertically  and  holding  a  control- 
grating  adapted  to  rotate  about  a  vertical  axis  and  having  a 
plurality  of  equally  directed  blades  with  a  vertical  inflow  rim 
and  an  outflow  rim  imparting  to  the  outflow  of  water  a  hori- 
zontal  speed  component  which  is  in  a  fixed  position  relative  to 
the  grating. 



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  w i t h   t h e   a i d   of   a  d i r e c t i o n a l   w a t e r   s t r e a m .   T h e  

d e v i c e s   of  t h i s   k i n d   h i t h e r e r o   e m p l o y e d   i n v o l v e   t h e   p r o b l e m s  

of  low  e f f i c i e n c y   and  low  p r o p e l l i n g   p o w e r  s o   t h a t   t h e y   do  n o t  

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

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

p o w e r   and  has   a  h i g h   d e g r e e   of  e f f i c i e n c y .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   i n t e r i o r   of  t h e   s h i p  

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

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

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

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

e q u a l l y   d i r e c t e d   b l a d e s   w i t h   a  v e r t i c a l   i n f l o w   r im  and  an  o u t f l o w  

r im  i m p a r t i n g   to   t h e   o u t f l o w   of  w a t e r   a  h o r i z o n t a l   s p e e d   c o m -  

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

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



p r o p e l l e r   pump  i t   can   be  e n s u r e d   t h a t   t h e   w a t e r   f l o w i n g   t o -  

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

The  w a t e r   s t r i k i n g   t h e   b l a d e s   of   t h e   c o n t r o l - g r a t i n g   w i l l ,  

t h e r e f o r e ,   n o t   e x e r t   a  t o r q u e   on  t h e   c o n t r o l - g r a t i n g   and  in   a l l  

p o s i t i o n s   of   t h e   g r a t i n g   t h e   same  h o r i z o n t a l   s p e e d   c o m p o n e n t  
w i t h   r e s p e c t   to   t h e   g r a t i n g   w i l l   be  o b t a i n e d .   T h i s   m e a n s   t h a t  

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

r e c t i o n .   S i n c e   t h e   w h o l e   d e v i c e   i s   l o c a t e d   i n s i d e   t h e   s h i p ,  

p r o j e c t i n g   p a r t s   l i k e l y   to   be  r e a d i l y   d a m a g e d   in  t h e   k n o w n  

d e v i c e s   a r e   o m i t t e d .  

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

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

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

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

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

t h e   s h i p   and  to   o p e n   o u t   in   t h e   b o t t o m   of  t h e   s h i p ,   t h e   d i s -  

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

e n t r a n c e   o p e n i n g   f u r t h e r   to   t h e   r e a r .   Thus   t h e   r i s k   of  t h e   a i r  

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

m i z e d .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   e n t r a n c e   o p e n i n g   of   t h e  

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

o b j e c t s .   Thus   d a m a g e   of  t h e   d e v i c e   by  s u c h   o b j e c t s   i s   a v o i d e d .  

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

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

can  be  a c t u a t e d   by  m e a n s   of  a  f l o a t   and  a  f l o a t   s w i t c h .   I f ,  
f o r   e x a m p l e ,   in   an  e m p t y   v e s s e l   a i r   h a s   e n t e r e d   t h e   t u n n e l  

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

o u t   of  o p e r a t i o n ,   t h e   w a t e r   w i l l   h a v e   f l o w e d   o u t   of  t h e   t u n n e l .  

Owing  to   t h e   low  p r e s s u r e   a i r   pump  and   t h e   f l o a t   s w i t c h  t h e  

a i r   w i l l   a l w a y s   be  a u t o m a t i c a l l y   s u c k e d   o u t ,   so  t h a t   t h e   t u n n e l  

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

u s e .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   s c r e w   p r o p e l l e r   may  b e  

c o u p l e d   w i t h   a  D i e s e l   e n g i n e   by  m e a n s   of  a  b e l t   t r a n s m i s s i o n .  

The  D i e s e l   e n g i n e   c a n ,   t h e r e f o r e ,   be  d i s p o s e d  a t   t h e   s i d e   o f  



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

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   s p a c e   b o u n d e d   on  t h e  

l o w e r   s i d e   by  t h e   s h i p ' s   b o t t o m   and  on  t h e   t o p   s i d e   by  t h e  

h o r i z o n t a l   p a r t   of  t h e   t u n n e l   and  on  t h e   f r o n t   and  r e a r   s i d e s  

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

of  t h e   t u n n e l   may  be  c l o s e d   on  t h e   s i d e s   by  p a r t i t i o n s   p r o -  

v i d e d   w i t h   an  i n l e t   and  an  o u t l e t   f o r   t h e   c o o l i n g   w a t e r   o f  

t h e   D i e s e l   e n g i n e .  

F u r t h e r m o r 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 ,  

p a r t i t i o n s   may  be  d i s p o s e d   in  t h e   c l o s e d   s p a c e   f o r   c o m p e l l i n g  

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

w a t e r   s p a c e .  

In  t h e   d r a w i n g  

f i g .   1  i s   a  p l a n   v i e w   of  a  p a r t l y   d e v e l o p e d   b o w  

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

in   f i g .   1 .  

F i g u r e   2  shows  o n l y   t h e   b o t t o m   1  of  t h e   s h i p   e q u i p p e d  

w i t h   t h e   d e v i c e   and  a t   2  t h e   l o w e r   e d g e   of  t h e   bow  i s   j u s t  

v i s i b l e .   The  d e v i c e   c o m p r i s e s   a  t u n n e l   3  h a v i n g   an  e n t r a n c e  

o p e n i n g   4  and  a  d i s c h a r g e   o p e n i n g   5  s a i d   o p e n i n g s   l y i n g   in  t h e  

b o t t o m   1  of  t h e   s h i p .   The  t u n n e l   3  e x t e n d s   in   t he   d i r e c t i o n   o f  

l e n g t h   of  t h e   s h i p   and  in  t h e   h o r i z o n t a l   p a r t   a  s h a f t   6  i s  

p r o v i d e d   w i t h   a  pump  i m p e l l e r   7,  s a i d   s h a f t   b e i n g   j o u r n a l l e d  

in  a  b e a r i n g   8  and  a  s h a f t   p i p e   9.  The  s h a f t   6  i s   f u r t h e r m o r e  

j o u r n a l l e d   in   b e a r i n g s   10  and  11  and  i s   p r o v i d e d   w i t h   a  p u l l e y  

12.  W i t h   t h e   a i d   of  t h i s   p u l l e y   12  t h e   s h a f t   6  can  be  d r i v e n  

v i a   a  b e l t   13  t o g e t h e r   w i t h   t h e   i m p e l l e r   7  by  a  D i e s e l   e n g i n e  

14,  r e p r e s e n t e d   s c h e m a t i c a l l y .   A f t e r   t h e   i m p e l l e r   7  i s   d i s p o s e d  

a  g u i d e   b l a d e   w h e e l   15.  The  f i x e d   g u i d e   b l a d e s   16  of  t h e   w h e e l  

15  e n s u r e   t h a t   t he   s t r e a m   p r o d u c e d   by  t h e   i m p e l l e r   7  p a s s e s  
f r e e   of  r o t a t i o n   to  t h e   d i s c h a r g e   o p e n i n g   5.  In  t h e   d i s c h a r g e  

o p e n i n g   i s   a r r a n g e d   a  g r a t i n g   17  c o m p r i s i n g   b l a d e s   18.  T h i s  

g r a t i n g   17  can  be  r o t a t e d   w i t h   t h e   a i d   of  a  s h a f t   19  e x t e n d i n g  

t h r o u g h   a  p i p e   20  and  p r o j e c t i n g   o u t   of  t h e   t u n n e l .   The  v e r -  

t i c a l   s h a f t   19  can  be  r o t a t e d   w i t h   t h e   a i d   of  a  t r a n s m i s s i o n  

d e v i c e   21  and  an  e l e c t r i c   m o t o r   22  c o u p l e d   h e r e w i t h .   T h e  

e l e c t r i c   m o t o r   22  may  be  r e m o t e - c o n t r o l l e d ,   f o r   e x a m p l e ,   i n  



t h e   w h e e l - h o u s e   of  t h e   s h i p .  

The  b l a d e s   18  h a v e   v e r t i c a l   i n f l o w   r i m s   23  a n d  

t h e   o u t f l o w   r i m s   24  a r e   d i r e c t e d   so  t h a t   t h e   s t r e a m   l e a v i n g  

t h e   b l a d e s   18  has   a  h o r i z o n t a l   c o m p o n e n t .   The  g r a t i n g   17 

i s   f a s t e n e d   in   a  d i f f u s o r - s h a p e d   r i n g   2 5 .  

The  i n l e t   o p e n i n g   4  h o l d s   a  g r a t i n g   26  f o r   r e t a i n i n g  

u n w a n t e d   o b j e c t s ,   w h i c h   m i g h t   be  c a r r i e d   by  t h e   w a t e r   i n t o   t h e  

t u n n e l .  

A  s p a c e   27  i s   b o u n d e d   on  t h e   l o w e r   s i d e   by  t h e   s h i p ' s  

b o t t o m ,   on  t h e   t o p   s i d e   by  t h e   h o r i z o n t a l   p a r t   of  t h e   t u n n e l   3 ,  

on  t h e   r e a r   s i d e   by  t h e   w a l l   28  of   t h e   i n f l o w   bend   and  a t   t h e  

f r o n t   s i d e   by  t h e   w a l l   p o r t i o n   29  of   t h e   o u t f l o w   b e n d .   On 

t h e   s i d e s   s a i d   s p a c e   i s   b o u n d e d   by  w a l l s   ( n o t   shown)  so  t h a t  

t h e   s p a c e   27  i s   c l o s e d   on  a l l   s i d e s .   W i t h   t h e   s p a c e   27  c o m m u -  

n i c a t e   an  i n l e t   30  and  an  o u t l e t   31  c o m m u n i c a t i n g   w i t h   t h e  

D i e s e l   e n g i n e   14.  T h r o u g h   t h e   i n l e t   30  t h e   c o o l i n g   w a t e r   p a s s e s  

i n t o   t h e   s p a c e   27.  By  means   of  t h e   p i p e   32  t h i s   c o o l i n g   w a t e r  

i s   d i s t r i b u t e d   in   t h e   s p a c e   27  and  by  p a r t i t i o n s   33  t h e   w a t e r  

i s   c o m p e l l e d   to   f l o w   a l o n g   t h e   o u t e r   s i d e   of  t h e   s p a c e   2 7 .  

T h r o u g h   a  p i p e   34  h a v i n g   c o l l e c t i n g   a p e r t u r e s   t h e   c o o l i n g   w a t e r  

i s   d i s c h a r g e d   t h r o u g h   t h e   o u t l e t   31.  The  w a t e r   f l o w i n g   t h r o u g h  

t h e   t u n n e l   3  and  t h e   w a t e r   f l o w i n g   a l o n g   t h e   s h i p ' s   b o t t o m  

i n t e n s e l y   c o o l   t h e   c o o l i n g   w a t e r   i n s i d e   t h e   s p a c e   2 7 .  

On  t h e   t o p   s i d e   t h e   t u n n e l   3  has   a  r e c t a n g u l a r   o p e n i n g  

35  c l o s e d   by  a  c o v e r   36.  Via   t h i s   c o v e r   t h e   g u i d e   b l a d e   w h e e l  

15  and  t h e   p r o p e l l e r   7  can   be  r e m o v e d . T o   t h e   c o v e r   36  i s  

f a s t e n e d   a  p l a t e   37,  w h i c h   f o r m s   a  p r o l o n g a t i o n   of   t h e  

c i r c u l a r   p a s s a g e   of   t h e   t u n n e l   3.  B e t w e e n   t h e   p l a t e   37  and  t h e  

c o v e r   36  i s   l o c a t e d   a  f l o a t   37a ,   w h i c h   can   b l o c k   an  o p e n i n g  

38  w i t h   t h e   a i d   of  a  f l a p   39.  W i t h   t h e   o p e n i n g   38  c o m m u n i c a t e s  

a  c o n d u i t   40  h a v i n g   a  c l o s i n g   member   41.   F u r t h e r m o r e   a  s w i t c h  

42  i s   p r o v i d e d   f o r   s w i t c h i n g   on  an  a i r   pump  ( n o t   s h o w n ) ,  

i n   t h e   c a s e   t h a t   t h e   f l o a t   37a  d r o p s   as  a  r e s u l t   of  t h e   p r e s e n c e  
of   t h e   a i r .   The  pump  n o t   shown  i s   c o n n e c t e d   w i t h   t h e   c o n d u i t  

4 0 .  

The  d e v i c e   o p e r a t e s   as  f o l l o w s .   When  t h e   s h i p   e q u i p p e d  

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

in   a  s t a t i o n a r y   p o s i t i o n   and  i f   i t   i s   d e s i r e d   to  d i s p l a c e   t h e  



s h i p ' s   bow  to  one  s i d e ,   t h e   D i e s e l   e n g i n e   14  i s   s w i t c h e d  

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

a i d   of  t h e   s c r e w   p r o p e l l e r   pump  7.  Owing  to   t he   g u i d e   b l a d e s  

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

d i s c h a r g e   o p e n i n g   w i t h o u t   r o t a t i n g .   Owing  to   t h e   b l a d e s   18  o f  

t h e   c o n t r o l - g r a t i n g   t he   w a t e r   f l o w s   o u t   w i t h   a  h o r i z o n t a l  

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

m o t o r   22  t h e   g r a t i n g   can  be  s e t   in  a  p o s i t i o n   s u c h   t h a t   w i t h  

r e s p e c t   to   t h e   s h i p   t he   h o r i z o n t a l   v e l o c i t y   c o m p o n e n t   b r i n g s  

a b o u t   t h e   d e s i r e d   d i s p l a c e m e n t   of  t h e   s h i p ' s   b o w .  

S i n c e   t h e   d i s c h a r g e   o p e n i n g   5  i s   l o c a t e d   n e a r   t h e  

s h i p ' s   bow,  w i t h   an  empty   s h i p   a i r   m i g h t   g e t   i n t o   t he   t u n n e l  

3  so  t h a t   t h e   t u n n e l   e m p t i e s .   Then  t h e   f l o a t   d e v i c e   37a  w i t h  

t h e   f l a p   39  and  t he   s w i t c h   42  i s   o f   i m p o r t a n c e .   T h a n k s   t o  

t h i s   f l o a t   d e v i c e   t he   a i r   pump  ( n o t   shown)  e n s u r e s   t h a t  

a i r   i s   i m m e d i a t e l y   s u c k e d   o u t   so  t h a t   t h e   t u n n e l   3  i s   a g a i n  

f i l l e d   w i t h   w a t e r   and  i s ,   t h e r e f o r e ,   a l w a y s   r e a d y   f o r   u s e .  

S i n c e   t h e . w a t e r   e n t e r s   t he   d i s c h a r g e   o p e n i n g   w i t h o u t   r o t a t i o n ,  

t h e   same  s t e e r i n g   e f f e c t   i s   o b t a i n e d   in  a l l   d i r e c t i o n s ,  

w h i l s t   no  a d d i t i o n a l   d i r e c t i o n a l   f o r c e   i s   e x e r t e d   on  t h e  

c o n t r o l - g r a t i n g .  

The  d e v i c e   shown  may  be  c o n s t r u c t e d   as  a  b u i l t - i n  

u n i t ,   w h i c h   can  be  r e a d i l y   m o u n t e d   in   a  v e s s e l .   I t   i s   o n l y  

n e c e s s a r y   to   c u t   o p e n i n g s   in  t h e   s h i p ' s   b o t t o m ,   w h e r e   t he   i n l e t  

and  o u t l e t   o p e n i n g s   of  t he   u n i t   can  be  c o n n e c t e d .   In  t h i s   w a y  

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  can   be  s i m p l y   and  r e a d i l y  

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



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  w i t h   t h e   a i d  

o f   a  d i r e c t i o n a l   w a t e r   s t r e a m   c h a r a c t e r i z e d   by  a  t u n n e l   l o c a t e d  

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

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

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

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

s h a f t   and  h a v i n g   a  p l u r a l i t y   of   b l a d e s   e x t e n d i n g   in  t h e   s a m e  

d i r e c t i o n   and  h a v i n g   a  v e r t i c a l   i n f l o w   r im  and  an  o u t f l o w   r i m  

i m p a r t i n g   to   t h e   o u t f l o w   uf   w a t e r   a  h o r i z o n t a l   s p e e d   c o m p o n e n t  
w h i c h   i s   in   a  f i x e d   p o s i t i o n   w i t h   r e s p e c t   to   t h e   g r a t i n g .  

2.  A  d e v i c e   as  c l a i m e d  i n   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   v e r t i c a l   s h a f t   of  t h e   c o n t r o l - g r a t i n g   i s   p r o v i d e d   w i t h  

a  t r a n s m i s s i o n   d e v i c e   and  a  d r i v i n g   d e v i c e   h a v i n g   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 .  



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

in  t h a t   t h e   t u n n e l   e x t e n d s   s u b s t a n t i a l l y   in  t he   d i r e c t i o n  

of  l e n g t h   of  t h e   s h i p   and  o p e n s   o u t   in  t he   s h i p ' s   b o t t o m ,  

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

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

t h e   r e a r .  

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   e n t r a n c e   o p e n i n g   of  t h e  

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

j e c t s .  

5.  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 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   a t   t h e   h i g h e s t   p o i n t   of  t h e  

t u n n e l   a  c o n n e c t i o n   i s   p r o v i d e d   f o r   a  low  p r e s s u r e   a i r   p u m p ,  
w h i c h   can  be  a c t u a t e d   by  m e a n s   of  a  f l o a t   and  a  f l o a t   s w i t c h .  

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 he   p r e c e 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   s c r e w   p r o p e l l e r   pump  i s  

c o u p l e d   by  means   of  a  b e l t   t r a n s m i s s i o n   w i t h   a  D i e s e l   e n g i n e .  
7.  A  d e v i c e   as  c l a i m e d   in  c l a i m   6  c h a r a c t e r i z e d   i n  

t h a t   t h e   s p a c e   b o u n d e d   on  t h e   l o w e r   s i d e   by  t he   s h i p ' s   b o t t o m ,  

on  t h e   t o p   s i d e   by  t h e   h o r i z o n t a l   p a r t   of  t he   t u n n e l   and  a t  

t h e   f r o n t   and  t h e   r e a r   by  w a l l   p o r t i o n s   of  the   b e n d s   j o i n i n g  
t h e   o p e n i n g s   of  t h e   t u n n e l   i s   c l o s e d   on  t h e   s i d e s   b y  

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

c o o l i n g   w a t e r   of  t h e   D i e s e l   e n g i n e .  

8.  A  d e v i c e   as  c l a i m e d   in  c l a i m   7  c h a r a c t e r i z e d   i n  

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

c o o l i n g - w a t e r   s p a c e .  
9.  A  d e v i c e   c o n s t r u c t e d   as  a  b u i l t - i n   u n i t   f o r   a  

s h i p   f o r   s t e e r i n g   t h e   s h i p ' s   bow  w i t h   t he   a i d   of  a  d i r e c t i o n a l  

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

a  s c r ew  pump   p r o p e l l e r   a f t e r   w h i c h   is   d i s p o s e d   a  g u i d e   n l a d e  

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

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

c o m m u n i c a t i o n   w i t h   o p e n i n g s   in   t h e   s h i p ' s   b o t t o m ,   s a i d   d i s -  

c h a r g e   o p e n i n g   h o l d e r   a  c o n t r o l - g r a t i n g   a d a p t e d   to  r o t a t e  

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

t e n d i n g   in  t h e   same  d i r e c t i o n   and  h a v i n g   a  v e r t i c a l   i n f l o w   r i m  



and  an  o u t f l o w   r im  i m p a r t i n g   to   t he   o u t f l o w   of   w a t e r   a  

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

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

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

d e v i c e   h a v i n g   an  e l e c t r i c   m o t o r ,   w h i c h   can  be  r e m o t e - c o n -  

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

t u n n e l - s h a p e d   p a r t   and  h a v i n g   a  c o n n e c t i o n   f o r   a  low  p r e s s u r e  
a i r   pump,   w h i c h   can   be  c o n t r o l l e d   by  means   of  a  f l o a t   and  a  

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

D i e s e l   e n g i n e   and  by  l a t e r a l l y   c l o s i n g   by  m e a n s   of  p a r t i t i o n s  

a  s p a c e   b o u n d e d   on  t h e   l o w e r   s i d e   by  t h e   s h i p ' s   b o t t o m ,   o n  

t h e   t o p   s i d e   by  a  h o r i z o n t a l   p a r t   of  t h e   t u n n e l - s h a p e d   p a r t  

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

j o i n i n g   t h e   o p e n i n g s   of   t h e   t u n n e l - s h a p e d   p a r t ,   s a i d   p a r -  
t i t i o n s   j o i n i n g   t h e   s h i p ' s   b o t t o m   on  t h e   l o w e r   s i d e ,   a n d  

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

of  t h e   D i e s e l   e n g i n e ,   s a i d   s p a c e   b e i n g   p r o v i d e d   w i t h   p a r t i t i o n s  

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

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