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(57)  A  device  to  reverse  the  screw-propeller  thrust, 
with  functions  of  hydrodynamic  brake  and  rudder. 

The  object  of  the  invention  is  to  provide  a  simple 
and  efficient  device  which  carries  out  the  reversal  of  the 
screw-propeller  thrust  in  a  short  time,  with  a  hydrody- 
namic  brake  and  rudder  capability. 

Said  device  has  a  couple  of  main  movable  compo- 
nents  facing  each  other,  with  vertical  axes  of  rota- 
tion(7,8).  One  main  movable  component  has  two 
secondary  plane  vertical  surfaces(9,  1  0)  one  of  which  is 
movable(9),  the  other(10)  is  fixed.  When  the  two  main 
components  make  an  angle  with  its  vertex  on  the  oppo- 
site  side  of  propeller,  this  shape  first  makes  the  device 
cause  the  division  of  the  propeller  flow  followed  by  the 
reversal  of  it.  Without  the  propeller  thrust,  the  device 
operates  like  a  hydrodynamic  brake.  When  the  two  main 
movable  components  rotate  in  parallel  fashion,  they  will 
operate  like  a  
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Description 

[0001  ]  A  device  to  reverse  the  screw-propeller  thrust, 
with  the  functions  of  hydrodynamic  brake  and  rudder. 
[0002]  In  the  naval  field,  the  reversal  of  the  motion  of  5 
craft  is  generally  achieved  by  means  of  reversing  gears. 
This  solution  is  quite  for  limited  power  engines,  while 
other  systems  are  recommended  for  bigger  power 
engines  especially  for  those  used  by  ships.  The  sys- 
tems  used  for  the  reversal  of  the  movement  of  ships  are  to 
usually:  turbines  for  moving  backwards,  variable  screw 
pitch,  stop  and  reverse  the  direction  of  rotation  of  the 
main  engine. 
[0003]  The  present  invention  concerns  a  device  that 
carries  out  three  different  functions:  to  reverse  the  ts 
screw-propeller  thrust,  hydrodynamic  brake  and  rudder 
functions.  The  first  and  the  third  functions  can  also  be 
performed  by  a  naval  jet,  whose  power  flow  creates  the 
pulsion  force.  In  naval  jet  propulsion  the  rudder  function 
is  generally  carried  out  by  turning  the  jet  flow  horizon-  20 
tally.  Instead,  the  reversal  of  the  propulsion  force  is  car- 
ried  out  by  means  of  a  big  spoon-like  tool  which,  when 
placed  in  front  of  the  jet  flow,  directs  it  underneath  the 
keel  of  the  craft.  As  of  the  moment  no  device  is  being 
used  with  a  specific  hydrodynamic  brake  function,  a  25 
function  obtained  with  a  statical  structure.  Further,  no 
ship  has  in  use  any  system  placed  behind  the  propeller 
to  reverse  the  screw-propeller  thrust. 
[0004]  This  invention  seeks  to  provide  a  simple,  eco- 
nomical  and  efficient  device  that  can  carry  out  the  30 
reversal  of  the  screw-propeller  thrust  in  a  short  time, 
without  changing  the  direction  of  rotation  of  the  main 
engine.  In  addition,  the  device,  which  is  the  object  of  the 
invention,  can  be  used  like  a  hydrodynamic  brake,  so 
that  it  will  be  possible  to  reduce  and  stop  the  ship  head-  35 
way  without  the  engines.  Finally,  the  device  operates 
normally  like  a  main  rudder. 
[0005]  On  the  basis  of  the  present  invention,  this 
object  is  accomplished  in  a  device,  placed  behind  the 
propeller,  consisting  of  two  main  movable  components  40 
which  can  be  rotated  on  their  vertical  axes.  When  rotat- 
ing  together  in  parallel  manner  they  constitute  the  rud- 
der.  When  rotating  in  opposite  directions.thus  forming 
an  angle  with  its  vertex  on  the  opposite  side  of  propeller, 
the  device  serves  to  reverse  the  screw-propeller  thrust.  45 
In  the  above  condition,  with  a  much  larger  spread  of  the 
angle,  and  without  the  propulsion  force  of  propeller,  the 
device  will  operate  like  a  hydrodynamic  brake.  This 
device,  which  is  the  aim  of  the  invention,  will  have  a 
number  of  advantages  as  a  result.  Since  the  two  main  so 
movable  components  rotate  together  in  parallel  fashion, 
they  will  function  as  a  rudder.  And  as  the  two  main  com- 
ponents  constitute  a  directed  duct  for  the  propeller  flow, 
the  rudder  effect  is  improved. 
[0006]  In  order  to  obtain  the  reversal  of  the  screw-pro-  55 
peller  thrust,  it  is  enough  to  rotate  the  two  main  movable 
components  in  the  opposite  directions  so  as  to  get  an 
angle  with  its  vertex  on  the  opposite  side  of  propeller.  As 

a  result,  it  is  not  necessary  to  operate  on  the  rotating 
direction  of  the  main  engine  but  to  reduce  its  power.  No 
reversing  gears,  no  moving  astern  turbine,  no  variable 
screw  pitch  is  required,  with  economical  advantages, 
and  above  all  the  operating  time  of  the  reversal 
manoeuvering  is  quite  immediate  and  the  effectiveness 
of  the  device  is  more  than  seventy  percent  of  the  at  the 
disposal  of  the  ship  propeller  power. 
[0007]  By  changing,  also  in  asymmetrical  fashion,  the 
spread  of  the  angle  formed  by  the  two  movable  compo- 
nents,  it  is  possible  to  change  the  direction  of  the  pro- 
peller  thrust  as  one  wishes,  from  a  maximum  inverse 
axial  propeller  thrust  to  a  maximum  side  propeller 
thrust,  as  a  result  there  will  be  greater  advantages  in 
steering  the  ship.  Moreover,  the  effectiveness  of  the 
device  is  not  connected  with  the  naval  propulsion  sys- 
tem  which  is  used. 
One  more  advantage  of  the  device,  object  of  the  inven- 
tion,  is  that  it  can  be  used  like  a  hydrodynamic  brake. 
Without  the  use  of  the  propeller,  by  rotating  the  two 
movable  components,  in  order  to  form  an  angle  with  its 
vertex  on  the  opposite  side  of  the  propeller,  and  adjust- 
ing  this  angle  from  approximately  zero  to  a  flat  angle  or 
more,  it  will  be  possible  to  reduce  and  stop  the  ship 
headway. 
[0008]  The  control  system  of  such  a  device,  object  of 
the  invention,  is  slightly  more  complex  than  what  it  is 
necessary  for  a  normal  main  rudder,  so  that  reliability  of 
service  is  improved. 
[0009]  The  invention  will  now  be  described  by  means 
of  an  example  and  with  reference  to  the  accompanying 
drawings  in  which: 

Figure  1  is  a  perspective  view  illustrating  the  device, 
object  of  the  invention,  in  reversal  of  the  screw-pro- 
peller  thrust  order,  the  plane-fixed  trapezoidal  sur- 
faces  are  in  exploded  view;  and 
Figure  2  is  a  perspective  view  illustrating  the  device, 
object  of  the  invention,  in  rudder  order,  the  plane- 
fixed  trapezoidal  surfaces  are  in  exploded  view. 

Figure  1  illustrates  the  two  main  movable  components 
with  the  principal  plane  vertical  surfaces  1,2  of  different 
vertical  width,  each  of  them  has  two  plane-fixed  sur- 
faces  3,4,5,6  which  are  at  right  angles  to  them.  Both 
main  movable  components  rotate  on  their  vertical  axes 
7,8  and  these  axes  are  fixed  to  the  respective  principal 
plane  vertical  surfaces  1,2. 
[0010]  The  main  movable  components,  which  has  the 
principal  vertical  surface  of  smaller  vertical  width  2,  has 
two  secondary  plane  vertical  surfaces  9,10,  one  of  them 
is  fixed  10  and,  with  its  horizontal  sides,  it  10  is  joined  to 
the  posterior  part  of  the  horizontal  free  sides  of  the  two 
plane-fixed  surfaces  5,6  which  are  at  right  angles  to  the 
principal  plane  vertical  surface  of  the  smaller  vertical 
width  2.  The  other  secondary  plane  vertical  surface  9  is 
movable,  and  through  the  hinge  1  3  and  with  its  front  ver- 
tical  side  it  9  is  joined  to  the  front  vertical  side  of  the  sec- 
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ondary  plane-fixed  vertical  surface  10.  The  secondary 
plane  movable  vertical  surface  9  has  on  each  of  its  hor- 
izontal  sides,  the  upper  and  lower  sides,  one  appendix 
1  1  to  which  corrispondence,  on  each  plane-fixed  sur- 
face  5,6  at  right  angles,  a  part  of  circular  corona-shaped  5 
area  12,  whose  centre  angle  has  its  vertex  in  the  hinge 
13,  is  missing. 
[0011]  Two  trapezoidal  plane  surfaces  14,15,  here  in 
exploded  view,  parallel  to  the  horizontal  plane  passing 
through  the  longitudinal  axis  of  the  device,  object  of  the  10 
invention,  form  the  fixed  structure.  These  two  trapezoi- 
dal  plane  surfaces  14,15  are  placed  between  the  pro- 
peller  and  the  axes  of  rotation  7,8  outside  the  two  main 
movable  components. 

15 
Claims 

1.  A  device,  object  of  the  invention,  which  performs 
the  functions  of  the  reversal  of  the  screw-propeller 
thrust,  hydrodynamic  brake  and  rudder,  character-  20 
ised  in  having  at  least  two  main  movable  compo- 
nents  with  the  principal  plane  vertical  surfaces(1  ,2) 
of  different  vertical  width  between  them  and  of 
quadrangular  shape,  each  of  which  has  two  plane- 
fixed  surfaces(3,4,5,6)  which  are  at  right  angles  to  25 
these  two(1,2),  both  main  movable  components 
rotate  on  their  vertical  axes(7,8)  and  these  axes  are 
fixed  to  the  respective  principal  plane  vertical  sur- 
face(1  ,2),  the  main  movable  component  which  has 
the  principal  plane  vertical  surface  of  the  smaller  30 
vertical  width  (2),  has  two  secondary  plane  vertical 
surfaces(9,10),  one  of  which  is  fixed(10)  and  it(10) 
has  its  horizontal  sides  joined  to  the  posterior  part 
of  the  horizontal  free  sides  of  the  two  plane-fixed 
surfaces(5,6)  which  are  at  right  angles  to  the  princi-  35 
pal  plane  vertical  surface  of  the  smaller  vertical 
width(2),  the  other  secondary  plane  vertical  sur- 
face^)  is  movable,  and  with  its  front  vertical  side 
it(9)  is  joined  through  the  hinge(13)  to  the  front  ver- 
tical  side  of  the  secondary  plane-fixed  vertical  sur-  40 
face(10),  the  secondary  plane  movable  vertical 
surface(9)  has  on  each  of  its  horizontal  sides,  the 
upper  and  lowers  ones,  one  appendix(1  1)  to  which 
corrispondence,  on  each  plane-fixed  surface  at 
right  angles(5,6),  a  part  of  circular  corona-shaped  45 
area(12),  whose  centre  angle  has  its  vertex  in  the 
hinge(13),  is  missing,  two  trapezoidal  plane  sur- 
faces(14,15),  parallel  to  the  horizontal  plane  pass- 
ing  through  the  longitudinal  axis  of  the  device,  form 
the  fixed  structure,  said  trapezoidal  surfaces(1  4,15)  so 
are  placed  between  the  propeller  and  the  axes  of 
rotation(7,8)  outside  the  main  movable  components 
which  have  the  principal  plane  vertical  sur- 
faces(1,2),  further  more  the  framework  made  of 
bars  and  spars  forms  the  support  structure  of  the  55 
device  which  is  the  object  of  the  invention. 

2.  The  device  as  claimed  in  Claim  1,  characterised  in 

that  the  principal  plane  vertical  surface(2),  of  the 
main  movable  component  with  the  two  secondary 
plane  vertical  surfaces(9,10),  has  a  smaller  vertical 
width  than  the  one(1)  of  the  other  main  movable 
component. 

3.  The  device  as  claimed  in  Claim  1  ,  characterised  in 
that  both  principal  plane  vertical  surfaces(1  ,2)  have 
fixed  to  each  one  of  their  horizontal  sides,  the  upper 
and  lower  ones  and  for  all  their  length,  a  plane-fixed 
quadrangular-shaped  surface(3,4,5,6)  at  right 
angles  to  the  respective  principal  plane  vertical  sur- 
face(1  ,2),  as  said  plane-fixed  quadrangular-shaped 
surfaces(3,4,5,6)  overhanging  towards  the  longitu- 
dinal  axis  of  the  device,  object  of  the  invention. 

4.  The  device  as  claimed  in  Claim  1  ,  characterised  in 
that  the  secondary  plane  movable  vertical  sur- 
face^)  has  a  more  limited  vertical  width,  appendi- 
ces(1  1)  excluded,  than  the  internal  vertical  width  of 
the  principal  plane  surface(2). 

5.  The  device  as  claimed  in  Claim  1  ,  characterised  in 
that  the  position  of  the  main  movable  component 
with  the  two  secondary  plane  vertical  sur- 
faces^,  10)  can  be  at  the  right  side  or  at  the  left 
side,  looking  from  stem  to  stern  of  the  ship,  with  ref- 
erence  to  the  longitudinal  axis  of  the  device,  object 
of  the  invention. 

6.  The  device  as  claimed  in  Claim  1  ,  characterised  in 
that  the  secondary  plane  vertical  movable  sur- 
face^)  has  on  each  one  of  its  two  horizontal  sides, 
the  upper  and  lower  aides,  one  appendix(11) 
obtained  in  this  case  by  extension  of  one  part  of  the 
plane  surface  that  forms  the  secondary  plane  verti- 
cal  movable  surface(9),  in  any  case,  this  appen- 
dix(1  1)  can  be  substituted  by  any  other  equivalent 
pin. 

7.  The  device  as  claimed  in  Claim  1  ,  characterised  in 
that  the  main  movable  components,  by  rotating  in 
opposite  directions  on  their  vertical  axes(7,8),  can 
get  a  "V"  shape  with  its  vertex  on  the  opposite  side 
of  the  propeller. 

8.  The  device  as  claimed  in  Claim  1  ,  characterised  in 
that  the  secondary  plane  vertical  surfaces(9,  1  0)  by 
rotating  of  the  main  movable  components,  as 
claimed  in  Claim  7,  get  a  "V"  shape  with  its  vertex 
on  the  same  side  of  the  propeller. 

9.  The  device  as  claimed  in  Claim  1  ,  characterised  in 
that  the  outlines  of  the  surfaces  whose  device, 
object  of  the  invention,  is  made  up,  for  purposes  of 
construction  and/or  use,  can  be  modified  or 
changed  always  on  the  basis  of  the  concept  of  the 
invention. 
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10.  The  device  as  claimed  in  Claim  1,  characterised  in 
that  it  is  made  of  various  metals  and/or  in  reinforced 
plastic  materials  and/or  in  reinforced  synthetic  res- 
ins  and/or  in  other  materials  having  equivalent 
mechanical  properties.  5 
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