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Valve  system  for  controlling  the  direction  of  fluid  discharge  from  a  nozzle. 

A  valve  is  provided  for  a  fluid  ducting  system,  particu- 
larly  a  ships  bow  thruster  system,  comprising  a  pair  of  par- 
allel  side-by-side  vanes  (17)  which  are  pivotally  mounted 
on  parallel  shafts.  A  drive  (20)  to  the  shafts  enables  the 
vanes  to  be  pivoted  in  unison  or  in  a  contradirection.  When 
fitted  in  a  ships  bow  thruster  system  (1)  and  at  the  outlet 
ends  (5)  of  opposed  ducting,  the  vanes  can  be  pivoted 
appropriately  for  the  controlled  discharge  of  pumped  fluid 
in  the  ducting  and  thereby  permit  backwards,  forwards  or 
sideways  thrust  to  be  created  for  ship  manoeuvering. 



The  p resen t   invention  r e l a t es   genera l ly   to a  valve  sys tem  for  u s e  

in  conjunction  with  the  d i scharge   nozzle  of  a  fluid  ducting,  and  m o r e  

p a r t i c u l a r l y   to  a  valve  cont ro l led   t h r u s t e r   sys tem  for  use  in  m a r i n e  

craft .   More  espec ia l ly   the  sys tem  can  be  used  in  a  s h i p s '  

bowthrus t ing   s y s t e m .  

In  the  mar ine   indust ry   it  is  e s tab l i shed   p rac t i ce   to  fit  ships  wi th  

bow  th rus t ing   devices  to  improve   manoeuve rab i l i t y ,   thereby  r e d u c i n g  

dependence  on  tugs  when  moving  in  confined  waters   such  as  in  r i v e r s ,  

canals   or  when  docking  or  undock ing .  

Bow  th rus t ing   sys tems   typical ly  consist   of  a  pump,  which  may  b e  

driven  by  a  diesel   engine,  e lec t r ic   or  hydraul ic   motor ,   d i s c h a r g i n g  

through  a  sys tem  of  ducting  and /o r   flow  control   d e v i c e s .  

With  these  previous   bow  t h r u s t e r   sy s t ems ,   the  d i rec t ion   of  t h r u s t  

obtainable  only  provided  s ideways  motions,   p a r t i c u l a r l y   to  give  a 

turning  action  to  the  ship,  or  a l t e rna t ive ly -on ly   f o r e - a n d - a f t   t h r u s t s  

for  forward   or  r e v e r s e   motion  of  the  sh ip .  

The  p re sen t   invention  provides   a  valve  sys tem  for  the  duc t ing  

of  a  ship  t h r u s t e r   device  enabling  the  device  to  convenient ly  p r o v i d e  

var ious   d i rec t ions   of  thrus t   so  as  to  give  se lec t ive ly   forward   o r  

r e v e r s e   motions  of  the  ship  or  s ideways  motion  of  the  sh ip .  

Accord ing   to  one  aspect  of  the  p resen t   invention  there  is  p r o v i d e d  

a  valve  sys tem  for  use  in  the  d i scharge   nozzle  of  a  fluid  duc t ing ,  

said  valve  sys tem  compr i s i ng   a  pair  of  vanes  pivotal  about  p a r a l l e l  

axes,  the  a r r a n g e m e n t   being  such  that  the  vanes  are  pivotal  in  u n i s o n  

to  cont  rol  the  d i rec t ion   of  fluid  d i scharge   from  the  nozzle  and  in  a  

c o n t r a - d i r e c t i o n   for  c losure   of  the  n o z z l e .  

When  the  above  valve  sys tem  of  the  p resen t   invention  is  p r o v i d e d  

in  a  t h r u s t e r   sys tem  for  use  in  mar ine   craft  including  ducting  in  o r  

a s soc i a t ed   with  the  hull  of  the  craft ,   which  ducting  includes  a  d i s c h a r g e  

outlet  d i scharg ing   ex terna l ly   of  the  hull  and  means  for  d i rec t ing   a  

fluid  flow  through  the  ducting  to  the  d i scharge   outlet,  the  valve  s y s t e m  

is  located  at  the  d i scharge   outlet  to  control   the  d i rec t ion   of  fluid  flow 

from  the  ou t l e t .  

P r e f e r a b l y   the  ducting  leads  to  two  opposed  d i scharge   outlets  e a c h  

with  an  a s soc i a t ed   valve  ys tem.   The  above  t h r u s t e r   sys tem  of  t he  



presen t   invention  can  be  suitably  located  t r a n s v e r s e l y   in  the  bow  of  a  

ship  to  faci l i ta te   m a n o e u v e r a b i l i t y   and  control   of  the  sh ip .  

The  or  each  valve  means  c o m p r i s e s   a  pair  of  pa ra l l e l   vanes  p i v o t a l  

about  pa ra l l e l   axes:  thus  the  vanes  can  pivot  in  unison  to  control   t h e  

d i rec t ion   of  the  fluid  d i scharge   or  be  p ivoted ' in   a  c o n t r a - d i r e c t i o n   to  

close  the  d i scharge .   Thus  with  opposed  t r a n s v e r s e   d i s cha rges   in  a  

ship 's   b o w - t h r u s t i n g   sys tem,   by  se lect ive   operat ion  of  the  v a l v e  

sys tem  it  is  poss ible   to  achieve  des i r ed   sideway  movements   and  a l s o  

fo rward   and  r e v e r s e   motions:  turning  movement s   are  also  p o s s i b l e .  

Fluid  or  water  flow  in  the  ducting  can  be  produced  by  a  pump  o r  

i m p e l l e r ,   and  in  a  ship  this  pump  is  p r e fe rab ly   located  in  a  h o u s i n g  

at  the  bottom  of  the  ship  and  intakes  through  an  ape r tu re   in  t h e  

ships  bot tom  while  d i scha rg ing   no rma l ly   into  the  fluid  ducting  w h i c h  

can  extend  t r a n s v e r s e l y .   The  ducting  d i scharge   is  p r e f e r a b l y   in  t he  

form  of  a  f r u s t r u m   with  the  vane  pivotal  axes  at  the  inlet  end  and  t he  

valve  vanes  can  be  motor   c o n t r o l l e d .  -  

An  embodiment   of  the  p resen t   invention  will  now  be  de sc r ibed   by  

way  of  example  with  r e f e r e n c e   to  the  accompanying   drawings  where in :  -  

Fig.  1 shows  a  bottom  view  of  a  bow  t h r u s t e r   sys tem  in  a  ship,  i n  

a cco rdance   with  the  p resen t   i nven t ion .  

Fig.  2  shows  a  c r o s s - s e c t i o n a l   side  elevation  the  t h r u s t e r   s y s t e m  

of  Fig. 1,  a n d  

Figs .   3  to  8  show  var ious   opera t iona l   modes  of  the  valve  means  of 
the  t h r u s t e r   sys tem  of  Figs.   1 and  2. 

R e f e r r i n g   to  Figs.   1  and  2,  a  t r a n s v e r s e   t h r u s t e r   1  is  fitted  into  a  

ship 's   hull  2  towards   the  bow  thereof ,   and  c o m p r i s e s   a  t r a n s v e r s e  

duct  3  close  to  the  bottom  4  of  the  hull  2  and  a  pair  of  v e n t u r i - t y p e  

d i s c h a r g e s   (  or  nozzles)   5  at  opposite  ends  of  the  duct  3  d i s c h a r g i n g  

ex te rna l ly   of  the  hull  2.  A  c e n t r a l  l a t e r a l   duct  6  opens  into  t h e  



t r a n s v e r s e   duct  3  and  houses  a  pump  7  compr i s ing   an  axial  f low 

impe l l e r   8,  flow  to  the  impe l l e r   8  being  via  a  f r u s t r u m   inlet  9 

at  the  ships  bottom  4.  The  impe l l e r   is  mounted  on  a  shaf t  

rotor   10  and  located  by  a  thrus t   collar   11  and  a  sleeve  b e a r i n g  

12,  and  the  rotor   10  is  driven  by  a  suitable  motor  (not  shown)  

e.  g.  e lec t r ic   or  hydraul ic   motor  or  a  diesel   engine,  via  a  r i g h t  

angle  gearbox  13  the  outlet  14  from  which  is  connected  to  t he  

rotor   10  by  coupling  15.  The  weight  of  the  pump  rotat ing  e l e m e n t  

and  the  pump  axial  hydraul ic   thrust   is  c a r r i ed   on  a  t h r u s t  

bear ing   located  in  the  right  angled  gearbox.  A  shaft  seal  (25) 

is  fitted  to  the  rotor   10  below  the  coupling  15. 

The  pump  7  is  set  at  as  low  as  possible   re la t ive   to  the  b o t t o m  

of  the  ship  to  ensure  that  the  impe l l e r   8  is  fully  submerged   u n d e r  

all  condit ions  of  ship  loading.  The  d i s cha rges   5  on  the  o t h e r  

hand  may  or   may  not  be  submerged   under  all  loading  c o n d i t i o n s .  

Control   of  flow  from  each  of  the  d i s cha rges   5  is  achieved  by  

d ive r t e r   valves  16  each  compr i s ing   a  pair  of  pa ra l l e l   a e r o f o i l  

vanes  17  fixed  to  pa ra l l e l   ro ta ry   shafts  18  suppor ted   in  b e a r i n g s  

19.  The  shafts  18  are  ro ta ted   by  motors   20  (e. g.  e l e c t r i c a l   o r  

hydraul ic)   via  gearboxes   21,  and  it  is  a  feature  of  the  a r r a n g e m e n t  

that  the  shafts  18  (  and  vanes  17)  of  each  valve  16  can  be  r o t a t e d  

in  unison  or  in  a  c o n t r a - d i r e c t i o n .   A  c a n   be  seen  in  Fig.  1 

each  d i scha rge   5  includes  a  diverging  outlet  f r u s t r u m   22,  and  

the  axes  of  the  shafts  18  of  each  valve  16  are  located  in  the  p l ane  

containing  the  f r u s t r u m   inlet  end  with  a  portion  of  each  v a n e  

pro jec t ing   into  the  f r u s t r u m .  

In  opera t ion   of  the  t h r u s t e r   1,  e.  g.  when  the  ship  is  m a n o c u v e r i n g  

in  confined  waters   or  is  docking  or  undocking,  the  pump  7  is  d r i v e n  

to  d i scharge   water   into  the  duct  3  and  the  des i red   manoeuvre   i s  



achieved  by  cont ro l led   th rus t ing   d i scharge   of  the  water   by  m e a n s  

of  d i v e r t e r   valves  16,  as  is  i l l u s t r a t ed   in  Figs.   3  to  6  and  

outlined  as  fo l lows:  

Fig.  3  For   s ideways  motion  to  port  ( lef twards)   the  port  valve  16 

is  c losed  by  c o n t r a - r o t a t i o n   of  vanes  17  to  bring  the  vane  l e a d i n g  

tips  into  engagement   with  duct  3  and  all  the  th rus t ing   d i s c h a r g e  

is  in  a  no rma l   d i rec t ion   via  the  s t a r b o a r d   d i scharge   5. 

Fig. 4  This  is  s i m i l a r   to  Fig.  3  but  with  the  set  up  for  s i d e w a y s  

motion  to  s t a r b o a r d   (  r i g h t w a r d s ) .  

Fig. 5  In  this  a r r a n g e m e n t   the  vanes  17  of  each  valve  16  are  p i v o t e d  

in  unison  but  with  the  vanes  of  one  valve  opposite  to  those  of  t he  

other  to  give  r e v e r s e   m o t i o n .  

Fig. 6  In  this  case  the  vanes  17  are  opposi tely  pivoted  re la t ive   t o  

Fig.  5  for  fo rward   m o t i o n .  

It  is  also  poss ible   to  impar t   turning  movement   oy  pivoting  t h e  

vanes  17  in  unison  as  shown  in  Figs.   7  and  8:  this  opera t iona l   mode  is  m o r e  

effective  where  the  t h r u s t e r   is  located  c lose r   to  the  cent re   of 

turning  (  centre   of  gravity)   of  the  s h i p .  

Where  the  t h r u s t e r   is  at  a  subs tan t ia l   dis tance  from  the  centre  of 

turning,   it  will  be  app rec i a t ed   that  the  a r r a n g e m e n t s   of  Figs.   a n d  

2  will  also  impar t   turning  m o v e m e n t s .  

Valve  posi t ion  se lec t ion   can  be  c a r r i e d   out  r emo te ly   e.  g.  f rom  t h e  

s h i p ' s  b r i d g e  c o n t r o l   r o o m .   The  angle  of  pivoting  of  each  vane  m a y  

b e  var ied   for  fine  m a n o e u v r e s ,   and  the  th rus t - can   be  adjusted  b y  

varying  the  pump  speed  to  give  a l t e ra t ion   of  the  w ater  flow  t h r o u g h  

the  duc t ing .  

The  above  valve  a r r a n g e m e n t   provides   efficient  control   of  t he  

d i rec t ion   of  the  d i scharg ing   flow  and  hence  co r r e spond ing ly   e f f i c i en t  

t h rus t ing   in  any  of  the  des i r ed   d i rec t ions   as  d e s c r i b e d .  



1.  A  valve  sys tem  for  use  in  a  d i scha rge   nozzle  of  a  f lu id  

ducting  including  pivotal  vane  means  c h a r a c t e r i s e d   in  that  a 

pair   of  vanes  (17)  are  provided  pivotal  about  p a r a l l e l   axes  (18) 

the  a r r a n g e m e n t   being  such  that  the  vanes  (17)  are  pivotal  in  

unison  to  control   the  d i rec t ion   of  fluid  d i scha rge   from  the  

nozzle  (5)  and  in  a  c o n t r a - d i r e c t i o n   for  c losure   of  the  nozz le (5 ) .  

2.  A  valve  sys tem  as  c la imed  in  claim  1,  c h a r a c t e r i s e d   in  

that  the  vanes  (17)  are  c a r r i ed   by  ro ta table   shafts  (18) 

3.  A  valve  sys tem  as  c la imed  in  claim  1  or  2,  c h a r a c t e r i s e d  

in  that  the  pivotal  vanes  (17)  are  driven  by  motor  m e a n s  

( 2 0 , 2 1 ) .  

4 .   A  valve  sys tem  as  c la imed  in  any one  of  the  p receding   c l a i m s ,  

c h a r a c t e r i s e d   in  that  the  vanes  (17)  are  located  at  the  s m a l l e r   i n l e t  

end  of  a  f r u s t r u m   d i s cha rge   portion  (22)  of  the  nozzle  (5). 

5.  A  t h r u s t e r   sys tem  for  use  in  mar ine   craft  including  duc t i ng  

for  loca t ion   in  the  hull  of  the  c r a f t ,   the  ducting  having  a  d i s c h a r g e  

outlet  d i s cha rg ing   ex te rna l ly   of  the  hull,  means  for  d i rec t ing   a  

fluid  flow  through  the  ducting  to  the  d i scharge   outlet  and  control   m e a n s  

for  con t ro l l ing   the  flow  d ischarge ,   c h a r a c t e r i s e d   in  that  valve  m e a n s  

(16)  are  provided  c o m p r i s i n g   a  pair   of  pa ra l l e l   vanes  (17)  at  t he  

d ischarge .   outlet  (22)  and  pivotal  about  pa ra l l e l   axis,   the  vanes  (17) 

being  pivotal   in  unison  to  control   the  d i rec t ion   of  fluid  flow  f r o m  

the  d i s cha rge   outlet  (22)  and  in  a  c o n t r a - d i r e c t i o n   to  p rec lude   f lu id  

d i s c h a r g e   from  the  d i scha rge   outlet  (22).  

6.  A  t h r u s t e r   sys tem  as  c la imed  in  claim  5,  c h a r a c t e r i s e d   in  t h a t  

two  opposed  d i scha rge   outlets  (22)  are  provided  each  including  one  of 

said  valve  means  (16) .  

7 .   A  t h r u s t e r   sys tem  as  c la imed  in  c la ims  5  or  6  c h a r a c t e r i s e d   in  

that  the  valve  means  (16)  are  located  in  the  throat   of  a  v e n t u r i - n o z z l e  

d i s cha rge   (5).  



8.  A  t h r u s t e r   sys t em  as  c la imed  in  claim  7,  c h a r a c t e r i s e d   in  

that  the  axes  (18)  of  the  vanes  (17)  are  located  at  the  inlet  end  o f  

the  outlet  d iverg ing   portion  (22)  of  the  nozzle  (5)  with  a  port ion  o f  

each  vane  (17)  pro jec t ing   into  said  d iverging  port ion  (22) .  

9.  A  t h r u s t e r   sys tem  as  c l a i m e d   in  any  one  of  c la ims   5  to  8 

c h a r a c t e r i s e d   in  that  the  vanes  (17)  are  mounted  on  ro ta tab le   s h a f t s  

(18)  which  are  dr iven  by  motor   means  (21,  22).  
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