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©  A  linear  actuator  (1)  for  actuating  the  feed  device 
(204)  of  a  parabolic  antenna  in  relation  to  the  reflec- 
tor  (202),  to  permit  reception  from  variously  located 
satellites.  The  actuator  (1)  comprises  a  cylindrical 
casing  (3)  housing  an  electric  motor  (5)  for  powering 
a  screw  (9)  housed  in  a  tubular  body  (7)  extending 
axially  from  one  end  of  the  casing  (3).  The  screw  (9) 

is  fitted  with  a  slide  (98)  housed  in  the  tubular  body 
(7)  and  presenting  a  recirculating-ball  nut  screw 
(114)  connected  to  the  screw  (9);  and  the  slide  (98) 
is  also  connected  to  a  support  (120)  projecting  from 
the  tubular  body  (7)  and  supporting  the  feed  device 
(204). 
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The  present  invention  relates  to  a  linear  ac- 
tuator,  particularly  for  actuating  the  feed  device  of  a 
parabolic  antenna. 

Parabolic  antennas  are  known  comprising  a 
parabolic  reflector,  and  a  feed  device  located  at  the 
focus  of  the  reflector  and  which  receives  elec- 
tromagnetic  radiation  reflected  by  it. 

Parabolic  antennas  of  this  type  are  convenient- 
ly  used  for  receiving  electromagnetic  signals  trans- 
mitted  by  satellite,  particularly  television  satellites. 

Some  parabolic  antennas  also  feature  an  ac- 
tuating  device  for  moving  the  parabolic  reflector  by 
varying  the  tilt  of  the  reflector  axis  in  relation  to  the 
horizontal,  for  receiving  signals  from  variously  lo- 
cated  satellites. 

Known  actuating  devices  however  are  extreme- 
ly  complex  (and  expensive)  and  require  at  least  two 
distinct  connecting  cables:  one  for  carrying  the 
signal  received  by  the  feed  device;  and  the  other 
for  carrying  the  actuating  device  supply  and  control 
signals. 

Other  parabolic  antennas  for  receiving  signals 
from  different  satellites  feature  a  horizontally-fixed 
reflector;  the  feed  device  is  movable  by  a  linear 
actuator  in  relation  to  the  reflector;  and  one  cable  is 
provided  for  carrying  both  the  signal  received  by 
the  feed  device  and  the  actuator  supply  and  control 
signals. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  highly  efficient,  highly  reliable  linear  actuator 
for  actuating  the  feed  device  of  a  parabolic  an- 
tenna. 

According  to  the  present  invention,  there  is 
provided  a  linear  actuator  as  described  in  Claim  1  . 

A  non-limiting  embodiment  of  the  present  in- 
vention  will  be  described  by  way  of  example  with 
reference  to  the  accompanying  drawings,  in  which: 

Figure  1  shows  a  partially  sectioned  side  view  of 
an  actuator  in  accordance  with  the  teachings  of 
the  present  invention; 
Figure  2  shows  a  partially  sectioned  bottom  plan 
view  of  the  Figure  1  actuator; 
Figures  3  and  4  show  larger-scale  views  of  a 
detail  of  the  Figure  1  actuator; 
Figure  5  shows  a  section  along  line  V-V  in 
Figure  4; 
Figure  6  shows  a  section  along  line  VI-VI  in 
Figure  1  ; 
Figure  7  shows  an  example  application  of  the 
actuator  according  to  the  present  invention. 

Number  1  in  Figures  1  and  2  indicates  a  linear 
actuator,  in  particular  for  actuating  the  feed  device 
of  a  parabolic  antenna. 

Actuator  1  comprises  a  tubular  casing  3  hous- 
ing  a  d.c.  electric  motor  5;  and  an  elongated  tubu- 
lar  body  7  extending  axially  from  one  end  of  tubu- 
lar  casing  3  and  housing  a  screw  9  movable  an- 
gularly  by  motor  5. 

More  specifically,  tubular  casing  3  comprises  a 
cylindrical  tubular  wall  11  coaxial  with  an  axis  14; 
and  a  front  cap  16  closing  a  first  end  opening  18  of 
casing  3. 

5  Front  cap  16  comprises  a  first  cylindrical  por- 
tion  16a  fitted  inside  tubular  casing  3  and  present- 
ing  an  annular  shoulder  20  contacting  the  periph- 
eral  end  edge  21  of  opening  18. 

Front  cap  16  also  comprises  a  second  cylin- 
io  drical  portion  16b  integral  with  and  smaller  in  diam- 

eter  than  first  portion  16a,  and  extending  axially 
from  first  portion  16a  and  outwards  of  casing  3. 
Front  cap  16  presents  a  cylindrical  through  hole  24 
coaxial  with  axis  14  and  housing  a  ball  bearing  26 

75  supporting  a  first  end  portion  9a  of  screw  9. 
Tubular  casing  3  also  presents  a  second  end 

opening  29  closed  by  a  rear  cap  32  extending 
integrally  towards  casing  3  from  a  parallelepiped 
box  35  perpendicular  to  axis  14. 

20  More  specifically,  box  35  is  made  of  plastic 
material,  and  comprises  a  rectangular  wall  37  per- 
pendicular  to  axis  14  and  integral  with  cap  32;  four 
rectangular  lateral  walls  38  integral  with  wall  37; 
and  a  rectangular  cover  40  opposite  wall  37  and 

25  which  snaps  on  to  the  end  edges  38b  of  lateral 
walls  38. 

Rear  cap  32  comprises  a  first  cylindrical  tubu- 
lar  wall  42  extending  integrally  from  wall  37  and 
fitted  inside  casing  3;  and  a  second  cylindrical 

30  tubular  wall  44  extending  coaxially  with  axis  14 
from  the  free  end  of  tubular  wall  42  towards  front 
cap  16.  Second  tubular  wall  44  is  smaller  in  diam- 
eter  than  first  wall  42,  is  connected  to  first  wall  42 
by  radial  spokes  47  extending  between  facing  por- 

35  tions  of  walls  42  and  44,  and  houses  a  Hall  effect 
sensor  50  the  function  of  which  is  described  later 
on. 

Box  35  is  fixed  to  tubular  casing  3  by  means  of 
screws  52  extending  parallel  to  axis  14  from  rear 

40  cap  32  to  front  cap  16,  and  which  present  threaded 
end  portions  52f  screwed  inside  holes  formed  in 
front  cap  16. 

Electric  motor  5  is  housed  inside  casing  3 
between  rear  cap  32  and  a  circular  flange  55  which 

45  is  perpendicular  to  axis  14  and  presents  peripheral 
edges  55p  contacting  an  annular  shoulder  58  of 
tubular  wall  1  1  . 

Electric  motor  5  is  controlled  by  an  electronic 
circuit  61  formed  on  a  rectangular  printed  circuit 

50  board  housed  inside  box  35  and  fixed  to  wall  37  by 
cylindrical  spacer  elements  63.  Electronic  circuit  61 
is  connected  to  Hall  effect  sensor  50,  and  presents 
an  input/output  terminal  conveniently  formed  by  a 
connector  66  fitted  to  wall  37  of  box  35. 

55  Motor  5  comprises  a  cylindrical  housing  69 
coaxial  with  axis  14  and  presenting  a  first  end  wall 
69a  contacting  peripheral  end  edges  of  tubular  wall 
44,  and  a  second  end  wall  69b  contacting  and 
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fitted  to  flange  55  by  means  of  screws  71  . 
Motor  5  presents  an  output  shaft  73  presenting 

a  first  end  73a  extending  perpendicularly  from  wall 
69b  and  engaging  a  through  hole  75  formed  in 
flange  55  and  coaxial  with  axis  14.  Output  shaft  73 
is  connected  to  screw  9  by  a  reduction  gear  trans- 
mission  77  comprising  a  first  gear  80  fitted  to  end 
73a  of  shaft  73  and  meshing  with  a  second  gear  81 
larger  in  diameter  than  first  gear  80  and  supported 
on  a  shaft  82  extending  parallel  to  axis  14  between 
flange  55  and  front  cap  16. 

Transmission  77  also  comprises  a  third  gear  83 
integral  with  and  smaller  in  diameter  than  second 
gear  81,  and  which  is  supported  on  shaft  82  and 
meshes  with  a  fourth  gear  84  fitted  to  first  end  9a 
of  screw  9. 

Output  shaft  73  of  electric  motor  5  presents  a 
second  end  73b  extending  perpendicularly  from 
wall  69a  and  supporting  a  cylindrical  permanent 
magnet  87  housed  inside  second  tubular  wall  44 
and  cooperating  with  Hall  effect  sensor  50. 

Elongated  tubular  body  7  comprises  a  cylin- 
drical  tubular  wall  89  coaxial  with  axis  14  and 
presenting  a  first  end  portion  89a  screwed  on  to 
portion  16b  of  cap  16,  and  a  second  end  portion 
89b  with  an  opening  90  closed  by  a  plug  91  . 

More  specifically,  plug  91  is  made  of  plastic 
material,  and  comprises  a  circular  wall  92  per- 
pendicular  to  axis  14;  and  a  cylindrical  tubular  wall 
93  integral  with  wall  92  and  which  snaps  inside 
tubular  body  7.  Circular  wall  92  is  integral  with  a 
tubular  body  94  coaxial  with  axis  14,  extending 
inside  tubular  body  7  towards  cap  16,  and  defining 
a  bush  for  supporting  a  second  end  portion  9b  of 
screw  9  which  extends  coaxially  with  axis  14  along 
the  full  length  of  tubular  body  7. 

Tubular  body  7  also  presents  an  elongated 
rectangular  opening  96  with  rounded  shorter  edges, 
and  which  extends  parallel  to  axis  14  along  sub- 
stantially  the  full  length  of  tubular  body  7. 

Tubular  body  7  houses  a  slide  98  movable 
along  screw  9  between  a  first  limit  position  adja- 
cent  to  front  cap  16,  and  a  second  limit  position 
adjacent  to  plug  91  . 

Slide  98  (Figures  3,  4,  5)  comprises  a  first 
elongated  parallelepiped  body  99  in  turn  presenting 
lateral  end  portions  102  contacting  and  sliding  with 
very  little  friction  along  the  cylindrical  inner  surface 
of  tubular  body  7,  and  a  longitudinal  through  open- 
ing  105  engaged  by  screw  9.  Slide  98  also  com- 
prises  a  tubular  body  108  extending  axially  from 
one  end  of  parallelepiped  body  99  and  which 
presents  a  central  hole  111  coaxial  with  axis  14 
and  communicating  with  longitudinal  opening  105 
in  parallelepiped  body  99.  Internally,  tubular  body 
108  defines  a  recirculating-ball  nut  screw  114  con- 
nected  to  screw  9  and  which  provides  for  low- 
friction  displacement  of  body  108  and  of  slide  98 

integral  with  body  108. 
With  reference  to  Figure  6,  slide  98  is  fitted 

with  a  support  120  which  comprises  a  substantially 
C-shaped  portion  121  externally  surrounding  tubu- 

5  lar  body  7;  and  a  connecting  appendix  123  extend- 
ing  between  a  first  end  121a  of  C-shaped  portion 
121  and  slide  98  and  through  opening  96. 

Support  120  is  fitted  to  slide  98  by  means  of 
two  screws  125  fitted  through  appendix  123  and 

io  presenting  end  portions  screwed  inside  threaded 
holes  formed  in  parallelepiped  body  99. 

With  reference  to  Figure  1,  support  120  also 
comprises  a  curved  C-shaped  end  portion  129 
comprising  two  diverging  arms  129a,  129b  extend- 

15  ing  from  a  second  end  121b  of  C-shaped  portion 
121.  The  ends  of  arms  129a,  129b  are  fitted,  e.g. 
screwed,  to  the  end  portions  of  a  C-shaped  half 
ring  132  opposite  end  portion  129  and  defining, 
with  end  portion  129,  a  circular  opening  135  for 

20  housing  a  feed  device,  in  particular  a  cylindrical 
tubular  feed  device  204  (Figure  7). 

Tubular  body  7  also  presents  an  assembly 
plate  140  (Figure  6)  secured  to  body  7  by  screws 
143  extending  through  body  7  and  presenting  end 

25  portions  screwed  inside  threaded  holes  formed  in  a 
mating  body  146  housed  in  body  7. 

Figure  7  shows  a  preferred  application  of  ac- 
tuator  1  wherein  a  parabolic  antenna  200  com- 
prises  a  parabolic  reflector  202,  and  a  feed  device 

30  204  facing  the  opening  of  reflector  202  and  fitted  to 
support  120  of  actuator  1.  Feed  device  204 
presents  an  output  (not  shown)  connected  by  a 
coaxial  cable  206  to  circuit  61  which  sends  the 
signal  received  by  feed  device  204  to  an  electronic 

35  control  unit  207  for  decoding  the  signal  received  by 
antenna  200  and  for  controlling  actuator  1  . 

Electronic  circuit  61  is  also  supplied  by  control 
unit  207  with  signals  for  controlling  electric  motor  5 
and  generated  by  a  remote  control  208  cooperating 

40  with  control  unit  207. 
Parabolic  reflector  202  is  supported  on  a  verti- 

cal  rod  210  extending  between  a  base  (not  shown) 
secured  to  a  fixed  structure  such  as  a  roof,  and  a 
rear  portion  (not  shown)  of  reflector  202.  Parabolic 

45  antenna  200  also  comprises  a  rod  215  sloping  in 
relation  to  rod  210  and  extending  upwards  from  a 
bottom  peripheral  portion  of  reflector  202  to  an  end 
portion  220  facing  the  opening  of  reflector  202. 

End  portion  220  is  also  secured,  e.g.  by  means 
50  of  bolts  (not  shown),  to  assembly  plate  140  of 

actuator  1  (Figure  6). 
In  the  above  position,  axis  14  of  actuator  1  is 

parallel  to  the  plane  (not  shown)  through  the  end 
edges  of  reflector  202,  and  feed  device  204  is 

55  located  close  to  the  focus  of  reflector  202. 
In  actual  use,  power  is  transmitted  by  transmis- 

sion  77  from  motor  5  to  screw  9  which  is  thus 
rotated  to  move  nut  screw  114  and  slide  98  along 
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tubular  body  7. 
The  position  of  slide  98  along  tubular  body  7  is 

detected  by  a  position  sensor  (ENCODER)  formed 
by  Hall  effect  sensor  50  and  magnet  87.  More 
specifically,  for  each  turn  of  magnet  87,  sensor  50 
supplies  a  voltage  pulse,  which  pulses  are  detected 
and  counted  by  circuit  61  for  determining  the  num- 
ber  of  turns  of  the  shaft  of  motor  5  (and  hence  the 
position  of  slide  98)  in  relation  to  a  reference. 

The  position  of  feed  device  204  in  relation  to 
reflector  202  may  thus  be  regulated  according  to 
the  command  imparted  by  remote  control  208. 
More  specifically,  feed  device  204  may  be  posi- 
tioned  at  or  moved  away  on  either  side  of  the  focus 
of  reflector  202. 

Moving  feed  device  204  in  relation  to  reflector 
202  makes  it  possible  to  receive  signals  from  dif- 
ferent  television  satellites.  More  specifically,  posi- 
tioning  feed  device  204  at  the  focus  of  reflector 
202  provides  for  receiving  a  first  satellite  whose 
signal  is  propagated  in  a  direction  parallel  to  the 
axis  of  reflector  202;  and  moving  feed  device  204 
in  relation  to  the  focus  provides  for  receiving  sig- 
nals  propagated  in  a  direction  at  an  angle  to  the 
axis  of  reflector  202.  The  intensity  of  these  signals 
is  less  than  that  of  the  signal  from  the  satellite 
oriented  optically  with  the  reflector,  but  is  neverthe- 
less  sufficient  for  ensuring  good  reception. 

The  advantages  of  the  present  invention  are  as 
follows. 

Slide  98  travels  along  the  guide  by  means  of  a 
screw  connected  to  a  recirculating-ball  nut  screw, 
thus  providing  for  low-friction,  low-power  displace- 
ment  of  the  feed  device  and  hence  high  efficiency 
of  the  actuator  as  a  whole. 

By  virtue  of  presenting  an  extremely  straight- 
forward  structure  and  small  number  of  component 
parts,  actuator  1  provides  for  fast,  low-cost  manu- 
facture  and  a  high  degree  of  reliability.  Tests  have 
shown  the  actuator  to  be  capable  of  operating 
satisfactorily  within  an  extremely  wide  temperature 
range  (-30  °  C  +  40  °  C)  with  no  noticeable  variation 
in  the  current  absorbed  by  motor  5  and  hence  with 
substantially  constant  energy  absorption. 

Claims 

1.  An  actuator  for  actuating  the  feed  device  (204) 
of  a  parabolic  antenna  (200);  characterized  in 
that  it  comprises: 

-  a  screw  (9)  movable  angularly  by  drive 
means  (5); 

-  a  slide  (98)  traveling  axially  along  said 
screw  (9); 

-  recirculating-ball  screw-nut  screw  con- 
necting  means  (114)  interposed  between 
said  slide  (98)  and  said  screw  (9);  and 

-  a  support  (120)  for  said  feed  device 
(204);  said  support  (120)  being  fitted  to 
said  slide  (98). 

5  2.  An  actuator  as  claimed  in  Claim  1,  character- 
ized  in  that  it  comprises  a  casing  (3)  housing 
said  drive  means  (5);  and  an  elongated  tubular 
body  (7)  extending  from  said  casing  (3); 

said  tubular  body  (7)  axially  housing  said 
io  screw  (9),  and  said  slide  (98)  traveling  axially 

inside  said  tubular  body  (7); 
said  tubular  body  (7)  also  presenting  an 

elongated  opening  (96)  extending  axially;  and 
said  support  (120)  presenting  a  portion 

is  (123)  engaging  in  sliding  manner  said  opening 
(96)  and  secured  to  said  slide  (98). 

3.  An  actuator  as  claimed  in  Claim  2,  character- 
ized  in  that  said  support  (120)  comprises  a 

20  central,  substantially  C-shaped  portion  (121) 
externally  surrounding  said  tubular  body  (7); 
and  a  connecting  appendix  (123)  extending 
from  a  first  end  (121a)  of  the  central  portion 
(121)  to  said  slide  (98)  and  through  said  open- 

25  ing  (96). 

4.  An  actuator  as  claimed  in  Claim  2  or  3,  char- 
acterized  in  that  said  support  (120)  also  com- 
prises  a  curved  C-shaped  peripheral  portion 

30  (129)  comprising  two  diverging  arms  (129a, 
129b)  extending  from  one  end  (121b)  of  said 
support  (120); 

the  ends  of  said  arms  (129a,  129b)  being 
connected  to  end  portions  of  a  C-shaped  half 

35  ring  (132)  fitted  opposite  said  C-shaped  pe- 
ripheral  portion  (129)  and  defining,  together 
with  said  C-shaped  peripheral  portion  (129),  a 
circular  opening  (135)  for  housing  said  feed 
device  (204). 

40 
5.  An  actuator  as  claimed  in  one  of  the  foregoing 

Claims  from  2  to  4,  characterized  in  that  said 
casing  (3)  is  a  substantially  cylindrical  tubular 
casing,  and  houses  said  drive  means  (5)  inter- 

45  posed  between  a  rear  body  (32)  closing  a  rear 
opening  of  said  tubular  casing  (3),  and  a  flange 
(55)  perpendicular  to  said  casing  (3). 

6.  An  actuator  as  claimed  in  Claim  5,  character- 
50  ized  in  that  said  rear  body  (32)  comprises  a 

substantially  cylindrical  cap  extending  integ- 
rally  from  a  flat  wall  of  a  box  (35)  fitted  to  said 
tubular  casing; 

said  actuator  (1)  comprising  electronic 
55  means  (61)  for  controlling  said  drive  means 

(5);  said  electronic  means  (61)  being  housed  in 
said  box  (35). 

5 



7  EP  0  655  796  A1  8 

7.  An  actuator  as  claimed  in  Claim  6,  character- 
ized  in  that  said  cap  (32)  comprises  an  inner 
tubular  body  (44)  housing  a  cylindrical  magnet 
(87)  rotated  by  said  drive  means  (5)  and  coop- 
erating  with  a  Hall  effect  sensor  (50)  fitted  to  5 
said  cap  (32). 

8.  An  actuator  as  claimed  in  one  of  the  foregoing 
Claims  from  2  to  7,  characterized  in  that  said 
casing  (3)  is  a  substantially  cylindrical  tubular  10 
casing,  and  presents  a  front  opening  (18) 
closed  by  a  front  body  (16); 

said  front  body  (16)  being  fitted  to  a  first 
end  portion  (89a)  of  said  elongated  tubular 
body  (7)  extending  axially  from  the  front  body  is 
(16)  itself;  and 

said  front  body  (16)  presenting  a  central 
through  hole  (24)  engaged  by  a  first  end  por- 
tion  of  said  screw  (9). 

20 
9.  An  actuator  as  claimed  in  Claim  8,  character- 

ized  in  that  it  comprises  a  reduction  gear 
transmission  (77)  housed  in  said  casing  (3)  and 
interposed  between  the  output  shaft  (73)  of 
said  drive  means  (5)  and  said  first  end  portion  25 
(9a)  of  said  screw  (9). 

10.  An  actuator  as  claimed  in  Claim  8  or  9,  char- 
acterized  in  that  said  tubular  body  (7)  presents 
a  second  end  portion  (89b)  closed  by  a  plug  30 
(91)  defining  a  bush  (94)  for  supporting  a  sec- 
ond  end  of  said  screw  (9). 

11.  An  actuator  as  claimed  in  any  one  of  the 
foregoing  Claims,  characterized  in  that  said  35 
slide  (98)  comprises  an  elongated  body  (99) 
presenting  lateral  end  portions  (102)  contacting 
and  sliding  with  very  little  friction  along  the 
cylindrical  inner  surface  of  said  tubular  body 
(7);  40 

said  elongated  body  (99)  presenting  a  lon- 
gitudinal  through  opening  (105)  engaged  by 
said  screw  (9);  and 

said  recirculating-ball  nut  screw  (114)  be- 
ing  formed  on  a  body  (108)  connected  to  said  45 
elongated  body  (99). 
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