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©  Reflecting  parabolic  antenna  for  e.m.  wave  reception  and  related  manufacturing  method. 

©  Parabolic  reflecting  antenna  and  related  manu- 
facturing  method,  said  antenna  comprising  a  plastic 
material  body  (1)  obtained  by  injection  molding  and 
encasing  a  net  (4)  of  electrically  conductive  material 
having  the  joint  function  of  electromagnetic  reflector 
and  stiffening  framing  for  the  body. 
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The  present  invention  relates  to  a  reflecting 
parabolic  antenna  for  receiving  high  frequency  e.m. 
waves  such  as  those  used  in  satellite  communica- 
tion  and  having  a  stiff  mechanical  structure,  weath- 
er  resistant,  simple  to  install  and  at  the  same  time 
unexpensive  and  series  producible  with  manufac- 
turing  methods  which  assure  repeatability  of  char- 
acteristics  and  product  quality. 

The  antenna  of  the  present  invenzion  com- 
prises  an  injection  mold  plastic  body  encasing  an 
electrically  conductive  net  structure  performing 
both  the  e.m.  radiation  antenna  reflecting  function 
and  the  plastic  body  mechanical  stiffening. 

As  known  plastic  material  are  not  conductive 
and  result  transparent  to  the  electro  magnetic 
waves. 

Therefore  e.m.  radiation  reflecting  antennas  are 
generally  made  with  metal  sheet  mechanical  struc- 
tures  suitably  shaped  and  reinforced,  or  even  by  a 
plastic  material  mechanical  structure  which  must 
be  coated  with  metal  based  paints  or  with  metallic 
sheets  or  fabrics  subsequently  applied  to  a  suitably 
shaped  plastic  support. 

Mold  formed  antennas,  obtained  with  more 
handicraft  than  industrial  processes  are  also  known. 

The  process  consists  in  the  laying  of  a  first 
protective  coating  of  thermosetting  resin  or  "gel 
coat"  on  a  mold  surface,  in  the  laying  down  of  a 
second  layer  of  thermosetting  fluid  material  having 
good  resiliency,  in  the  laying  down  of  a  conductive 
net  on  the  resilient  layer  and  in  superposing  them  a 
thermoforming  plastic  sheet  so  that  by  closing  and 
heating  the  mold  a  composite  laminated  structure 
having  the  desired  form  is  obtained. 

This  process  is  described  for  instance  in  US-A- 
4,648,329. 

Other  methods  consist  in  the  pressure  ther- 
moforming  on  suitable  molds  of  laminated  com- 
pounds  comprising  at  least  a  conductive  layer  and 
a  layer  of  thermoforming  plastic  material. 

In  the  prior  art  antennas  several  problems  are 
encountered:  generally  expensive  treatment  are  re- 
quired  for  protecting  the  metal  structure  from 
weather  agents,  mostly  acting  on  the  structure  by 
chemical  way. 

When  the  mechanical  structure  is  made  in 
plastic,  stiffening  ribs  and  adequate  protection  are 
needed  to  provide  the  required  stiffness  and  resis- 
tance  to  the  weather  agents  (which  in  this  case  act 
mostly  by  mechanical  and  physical  way)  at  the 
detriment  of  the  product  economy. 

Even  the  embodiments  using  composite  ma- 
terials,  mold  formed  or  prelaminated  and  then  mold 
thermoformed,  are  obtained  with  very  elaborate 
and  expensive  manufacturing  processes  and  there- 
fore  are  quite  expensive. 

These  problem  and  disadvantages  are  over- 
come  by  the  reflecting  antenna  which  is  the  object 

of  the  present  invention  and  by  the  related  manu- 
facturing  method  which  leads  to  an  antenna  formed 
by  a  plastic  body  obtained  by  injection  molding 
and  encasing  a  conductive  material  net. 

5  The  plastic  body  obtained  by  injection  molding 
performs  a  protective  action  of  the  reflecting  struc- 
ture  in  conductive  material  encased  therein  and 
further  provides  a  relatively  resilient  mechanical 
support  to  the  reflecting  structure,  overcoming  the 

io  need  of  particular  protective  treatments. 
The  conductive  material  net  encased  therein 

may  be  made  with  mechanically  stiff  materials  pro- 
viding  to  the  plastic  body  some  kind  of  framing, 
hence  adequate  stiffness  and  moreover  resistance 

75  to  the  weather  agents  which  acts  in  mechanical 
and  physical  way  (wind,  thermal  stresses,  UV  radi- 
ation  and  so  on. 

The  features  and  the  advantages  of  the  present 
invention  will  appear  more  clearly  from  the  follow- 

20  ing  description  of  a  preferred  form  of  embodiment 
and  from  the  enclosed  drawings  where: 

-  figure  1  is  a  rear  view  of  a  reflecting  antenna 
in  accordance  with  the  present  invention, 

-  figure  2  is  a  schematic  lateral  section  view  of 
25  a  reflecting  antenna  in  accordance  with  the 

present  invention, 
-  figures  3,4,5  shows,  in  enlarged  view,  a  detail 

of  the  figure  2  section. 
Referring  to  figure  2  the  reflecting  antenna 

30  comprises  a  reflecting  parabolic  element  1  and  a 
receiving  element  2  located  at  the  focus  of  the 
parabolic  element. 

The  receiving  element  is  commonly  named  as 
"illuminator". 

35  The  illuminator  2  is  removably  and  rigidly  con- 
nected  to  the  reflector  1  by  means  of  an  arm  3. 

The  reflector  is  formed  by  a  plastic  material 
body,  obtained  by  thermoplastic  resins  injection 
molding,  such  as  for  instance  ABS,  PVC, 

40  polyesther  and  so  on,  possibly  including  reinforcing 
fillers  such  as  fiber  glass,  carbon  fiber  or  even 
mineral  fillers  and  protective  additives. 

As  better  shown  in  figure  3,4,5  showing  in 
enlarged  view  a  portion  of  reflector  1  (identified  by 

45  the  numeral  6A  of  figure  2)  a  net  4  in  conductive 
material,  such  as  steel,  iron,  brass,  bronze,  is  en- 
cased  in  the  plastic  material  body. 

The  net  4  may  be  obtained  from  interweaved 
or  welded  wires,  with  or  without  surface  protection 

50  against  oxidation,  which  protection  is,  in  large  mea- 
sure,  rendered  superfluous  by  the  protection  pro- 
vided  by  the  encasing  plastic  body. 

The  net  4  may  also  be  formed  in  fiberglass  or 
carbon  fiber,  metallized  by  suitable  processes 

55  (sputtering  -  vacuum  metallization  electrochemical 
deposition). 

A  composite  structure  as  the  one  described  is 
obtained  with  the  following  process. 

2 
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The  metallic  net  4  is  blanked  and  cut  in  the 
desired  shape  and  preformed  according  to  the 
parabolic  profile  required  by  the  antenna. 

Then  it  is  inserted  in  a  mold  having  a  predeter- 
mined  shape,  corresponding  to  the  one  of  the 
antenna.  The  net  is  held  in  the  desired  position  by 
means  of  reference  clamping  posts. 

Once  the  mold  is  closed,  an  injection  press 
provides  to  inject  the  thermoplastic  material  into 
the  mold,  encasing  the  net  4  in  a  plastic  body. 

A  fundamental  problem  in  this  process  is  the 
precise  positioning  and  clamping  of  the  conductive 
net  in  the  mold,  the  net  forming  the  reflective 
element. 

In  fact  the  injection  of  the  plastic  material  may 
cause  displacement  of  the  net,  the  displacement 
modifying  the  profile  and  reducing  the  reflector 
efficiency. 

Therefore,  according  to  a  further  aspect  of  the 
present  invention  the  net  4  is  formed  from  fer- 
romagnetic  material  (iron/steel)  and  the  manufactur- 
ing  process  is  conducted  in  amagnetic  material 
molds  having  suitable  electromagnets  in  one  of  the 
two  mold,  or  even  having  steady  or  removable 
permanent  magnets. 

In  this  way,  the  net  4  may  be  positioned  in  the 
mold  and  clamped  therein  by  means  of  magnetic 
forces. 

Figures  3  and  5  show  for  instance  the  arrange- 
ment  of  the  reflecting  net  4,  encased  in  the  plastic 
due  to  magnetic  attractive  forces  exerted,  during 
the  forming  process,  in  the  direction  of  the  one  or 
the  other  of  the  mold  surfaces. 

Figure  4  shows  the  case  in  which  the  net  is 
positioned  by  clamping  posts,  resulting  in  corre- 
sponding  impressions  6  of  the  plastic  body. 

It  is  clear  that  in  the  same  forming  and  reflector 
encasing  process,  male  or  female  couplings  can  be 
obtained  with  the  same  molding  operation,  such  as 
a  recess  5  for  fixing  an  illuminator  supporting  arm 
3  to  the  reflecting  element  or  such  as  a  seat  7  for 
fixing  the  antenna  set  to  a  steady  or  revolving 
support. 

Stiffening  ribs  can  be  easily  obtained  in  the 
same  way. 

Therefore  the  injection  molding  forming  pro- 
cess  allows  to  obtain  in  simple  and  repeatitive  way 
parabolic  reflectors  having  low  cost,  high  quality, 
high  antenna  electric  efficiency  and  at  the  same 
time  the  structural  elements  providing  the  remov- 
able  coupling  with  the  illuminator,  so  that  the  an- 
tenna  set  is  easily  transportable  and  installable. 

Claims 

1.  Reflecting  antenna  for  receiving  electromag- 
netic  waves  characterised  in  that  comprises  a 
plastic  material  body  (1)  formed  by  injection 

molding  and  an  electrically  conductive  net  (4) 
encased  in  said  plastic  material  (1). 

2.  Reflecting  antenna  according  to  claim  1  ,  where 
5  said  body  (1)  comprises  a  coupling,  integral  to 

said  body  (1)  for  removably  hooking  an  il- 
luminator  supporting  arm  (3),  and  means  (7) 
integral  to  said  body  (1)  for  fixing  to  an  an- 
tenna  support. 

10 
3.  Method  for  manufacturing  reflecting  antennas 

for  receiving  electromagnetic  waves  character- 
ized  by  the  following  orderly  steps: 

-  blanking  and  preforming  of  an  electrically 
is  conductive  net, 

-  insertion  of  said  electrically  conductive 
net  in  a  plastic  material  injection  mold, 

-  clamping  of  said  net  in  said  mold,  by 
positioning  means, 

20  -  injection  in  said  mold  of  plastic  material 
englobing  said  set. 

4.  Method  according  to  claim  3  where  said  per- 
formed  net  being  in  ferromagnetic  material, 

25  said  clamping  is  performed  by  electromagnetic 
means  provided  in  said  mold. 

5.  Method  according  to  claim,  3  where  said 
preformed  net  being  in  ferromagnetic  material, 

30  said  clamping  is  performed  by  magnetic 
means  provided  in  said  mold. 

3 



EP  0  595  418  A1 

F I C 7 . 3   F I G .   4   F I G .   5  



J  European  Patent  EUROPEAN  SEARCH  REPORT  ^  
Office  Ep  93  20  2974 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE APPLICATION  (Int.CI.5) 

X 
Y 

X 
Y 

DE-A-39  11  445  (RING.HANS-GEORG) 
*  claims  1,2,4-9;  figures  1,2  * 

DE-U-90  01  255  (HAGENBUSCH.GUNTHER) 
*  claims  1,2,7,13;  figures  1-4  * 

PATENT  ABSTRACTS  OF  JAPAN 
vol.  Oil,  no.  292  (E-543)19  September  1987 
&  JP-A-62  090  003  (SHINOKAWA  TETSUSUKE)  24 
April  1987 
*  abs t rac t   * 

US-A-3  607  569  (GREENWELL) 
*  abs t rac t ;   f igures  5-7  * 

US-A-3  395  209  (MILLARD) 
*  claim  1;  f igures  1-3  * 

PATENT  ABSTRACTS  OF  JAPAN 
vol.  015,  no.  129  (M-1098)28  March  1991 
&  JP-A-03  015  509  (KASAI  KOGYO)  23  January 
1991 
*  abs t rac t   * 

The  present  search  report  has  been  drawn  up  for  all  claims 

1,3 
2 

1 
2 

1,3 

3-5 

3-5 

3-5 

H01Q15/14 
H01Q15/16 

TECHNICAL  FIELDS 
SEARCHED  (Int.C1.5) 

HOiq 

Place  of  search 
THE  HAGUE 

Dale  of  completion  of  the  search 
1  February  1994 

Examiner 
Angrabei  t,  F 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
F  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

