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©  A  propulsion  system  for  water  vessels. 

©  A  propulsion  system  for  water  vessels  comprises  a  rotor  (14,  15)  located  at  the  rear  end  of  the  vessel 
body  (10),  which  rotor  rotates  inside  a  shroud  (12)  and  generates  a  thrust  force,  and  a  stator  (16,  17) 
located  behind  the  rotor  for  recovering  the  rotation  energy  created  of  the  rotor.  An  unexpected  high 
noise  reduction  is  accomplished  because  the  rotor  (14,  15)  is  mounted  on  a  hollow  drive-shaft  (19), 
through  which  an  axle  (18)  extends  which  is  fixed  to  the  body  (10)  of  the  vessel,  and  which  axle  support 
the  stator  (16,  17)  and  the  shroud  (12)  that  surrounds  the  rotor,  without  further  supporting  devices. 
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TECHNICAL  AREA 

The  present  invention  refers  to  a  propulsion  system  for  water  vessels,  comprising  a  rotor  located  at  the 
rear  end  of  the  vessel's  body,  which  rotor  rotates  inside  a  shroud  and  generates  a  thrust  force,  and  a  stator 

5  located  behind  the  rotor  for  recovering  the  rotation-energy  created  by  the  rotor. 

BACKGROUND  OF  THE  INVENTION 

Torpedoes  and  submarines  are  spool  shaped  vessels  that  are  propelled  below  or  at  the  surface  by  means 
10  of  propeller  drive.  To  avoid  the  torpedoes  from  rotating  around  its  longitudinal  axis,  they  normally  need  some 

device  for  recovering  the  rotation  energy  created  by  the  propeller. 
Counter  rotating  propellers  have  been  used  to  provide  propulsion  without  generation  of  torque,  see  e.g. 

SE  40408.  However,  the  solution  is  not  always  acceptable  under  military  circumstances,  where  nowadays  both 
high  speed  and  silent  propulsion  are  given  high  priority. 

15  A  propulsion  system,  designed  according  to  the  state  of  art  generally  designated  "pumpjet"  system,  for  tor- 
pedoes  or  submarines  is  designed  according  to  the  introduction  of  the  description,  whereby  the  shroud  is  sup- 
ported  by  a  number  of  supports  that  extend  in  different  radial  directions  from  the  vessel's  body.  The  stator  on 
its  part  is  fixedly  mounted  in  the  rear  part  of  the  shroud,  downstream  the  rotor. 

The  supports  placed  in  front  of  the  rotor  create  interferences  in  the  flow  to  the  rotor.  These  interferences 
20  can  cause  variations  in  stress  on  the  rotor  blades.  The  variations  in  stress  produce  a  striking  increase  in  noise 

radiating  out  from  very  strong  source  of  noise,  and  can  damage  the  surfaces  of  the  blade. 

THE  TECHNICAL  PROBLEM 

25  A  purpose  of  the  present  invention  is  to  provide  a  propulsion  device  that  is  very  silent  in  comparison  with 
a  conventional  pumpjet  system. 

THE  SOLUTION 

30  For  this  purpose,  the  propulsion  device  according  to  the  invention  is  characterized  in  that  the  rotor  is  mount- 
ed  on  a  hollow  drive-shaft,  through  which  an  axle  extends  which  is  fixed  to  the  vessel's  body  and  supports 
the  stator  and  the  shroud  that  surrounds  the  rotor. 

DESCRIPTION  OF  THE  DRAWINGS 
35 

The  invention  will  be  described  below  with  reference  to  the  embodiment  shown  in  the  enclosed  drawing, 
where: 
Fig.  1  schematically  shows  the  rear  part  of  a  torpedo  in  a  sectional  view  that  is  outfitted  with  a  conventional 

pumpjet  system, 
40  Fig.  2  in  a  corresponding  way  shows  the  rear  part  of  a  torpedo  with  a  propulsion  device  designed  according 

to  the  invention. 

DESCRIPTION  OF  EMBODIMENTS 

45  Fig.  1  shows,  in  a  broken  view,  the  rear  part  of  a  torpedo  body  10  that  is  equipped  with  a  conventional 
pumpjet  system.  It  includes  four  backwards  sloping  supports  11,  supporting  a  shroud  12. 

The  shroud  12  extends  backwards  past  a  rotor  with  rotor  blades  15  mounted  onto  axle  13  by  means  of  a 
boss  14,  and  supports  a  stator  located  downstream  the  rotor.  The  stator  is  located  at  a  short  distance  behind 
the  rotor  and  includes  a  stator  hub  16,  which  forms  a  hydrodynamic  advantageous  designed  extension  of  the 

so  boss  14,  and  a  number  of  stator  wings  17.  These  are  developed  so  that  the  rotation  that  arises  in  the  water  at 
the  passage  of  the  rotor,  and  which  creates  torquethat  endeavour  to  twist  the  torpedo  body,  said  rotation  is 
captured  and  converted  into  a  backwards  pointing  stream  counteracting  said  torque. 

The  same  reference  numbers  as  in  Fig.  1  is  used  for  the  same  components  as  for  the  propulsion  device 
according  to  the  invention,  shown  in  Fig.  2. 

55  The  rear  part  of  the  torpedo  body  10  is  equipped  with  a  fixed  axle  18,  on  which  a  concentrically  pivoted 
hollow  rotor  axle  19  supports  the  stator  hub  16.  The  hub  16  supports  the  stator  wings  17,  which  are  supporting 
the  shroud  12. 

The  shape  of  the  shroud  12  and  the  stator  16,  17  does  not  differ  considerably  in  Fig.  2  from  the  embodiment 

2 



EP  0  607  768  A1 

shown  in  Fig.  1  .  However,  it  is  advisable  to  adapt  said  forms  to  a  considerably  higher  range  of  speed. 
Calculations  have  shown  that  the  emission  of  noise  by  the  arrangement  according  to  Fig.  2,  is  essentially 

much  lower  than  with  conventional  supports,  and  in  the  magnitude  of  at  least  20  dB. 
Calculations  of  the  cavitation  have  shown  that  the  cavitation-f  ree  speed  at  a  certain  depth  can  be  2-3  times 

5  higher  by  the  arrangement  according  to  Fig.  2.  This  means  that  a  vessel  with  a  pumpjet  system  designed  ac- 
cording  to  the  present  invention,  can  be  propelled  very  si  lently  at  substantially  higher  speeds  than  what  is  pos- 
sible  with  a  conventional  arrangement,  since  the  cavitation  normally  causes  a  very  high  noise-emission. 

The  invention  is  not  limited  to  the  above  described  embodiment.  Instead  more  variations  are  conceivable 
within  the  scoop  of  the  following  claims. 

Claims 

1  .  A  propulsion  system  for  water  vessels,  comprising  a  rotor  (14,  1  5)  located  at  the  rear  end  of  the  vessel's 
15  body  (10)  which  rotor  rotates  inside  a  shroud  (12)  and  generates  a  thrust  force,  and  a  stator  (16,  1  7)  located 

behind  the  rotor  for  recovering  the  rotation-energy  created  by  the  rotor, 
characterized  in, 
that  the  rotor  (14,  15)  is  mounted  on  a  hollow  drive-shaft  (19),  through  which  an  axle  (18)  extends  which 
is  fixed  to  the  vessel's  body  (1  0)  and  which  supports  the  stator  (1  6,  1  7)  and  the  shroud  (12)  that  surrounds 

20  the  rotor. 

2.  A  propulsion  system  according  to  claim  1  , 
characterized  in, 
that  the  shroud  (12)  is  only  connected  with  the  fixed  axle  (18)  via  the  stator  (16,  17). 
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