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METHOD OF FORMING A PARABOLIC ANTENNA 

BACKGROUND OF THE INVENTION 

The increased reliance of multi-band, broad band, 
and higher frequency devices has introduced a com- 5 
plexity, sophistication, and tightness of mechanical tol 
erances heretofor not required or even contemplated in 
guidance systems and componentry. Simultaneously, 
however, there has been a strong, but con?icting, de 
mand for cost reduction and lighter weight components 10 
with greater production simplicity. 
One such component subject to these diverse de 

mands is a microwave parabolic seeker antenna. This 
antenna, which may operate in the Ka-band with Casse 
grainian feed, consists of a feed horn antenna incorpo- 15 
rated into the center of a parabolic re?ector by sup 
ports so that energy collected by the parabola is picked 
up by the scanning center of the hyperbolic re?ector 
and focused into the horn antenna and then fed 
through a section of waveguide. 20 
While prior art production methods, exempli?ed in 

US. Pat. Nos. 2,689,304, 2,742,387, 3,167,776, 
3,169,311, 3,187,064, 3,381,371, 3,383,152 and 
3,390,214 can be utilized to produce a microwave par 
abolic seeker antenna, there is a pressing need for a 25 
lower cost, lighter weight antenna having improved re 
liability and batch production capability. 

SUMMARY OF THE INVENTION 

The invention is directed to a method of forming a 30 
parabolic antenna almost entirely with plastic materi 
als. The techniques of injection molding, vacuum form 
ing, pressure forming, foaming, and chemical plating 
are integrated into an overall process around a basic set 
of tooling which is utilized repeatedly throughout the 35 
process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of the basic tooling for the 
method of the present invention. 
FIG. 2 is a sectional view of the assembled tooling of 

FIG. 1. 
FIG. 3 is a perspective view of the concave epoxy 

paraboloid produced in the assembled tooling of FIG. 
2' 45 

FIG. 4 is a perspective view of the tooling for holding 
the parabola blank. 
FIG. 5 is a sectional view of the concave epoxy para 

boloid, the parabola blank holding tooling, and the 
basic tooling assembled in a press. 
FIG. 6 is a perspective view of the parabola formed 

by the assembled tooling of FIG. 5. 
FIG. 7 is an exploded view of the tooling for forming 

the plastic mounting plate. 
FIG. 8 is a sectional view of the assembled tooling of 

FIG. 7. 
FIG. 9 is a perspective view of the mounting plate 

formed in the tooling of FIGS. 7 and 8. 
FIG. 10 is a sectional view of the tooling for forming 

the plastic collar. 
FIG. 11 is a perspective view of the plastic collar 

formed in the tooling of FIG. 10. 
FIG. 12 is a perspective view of the plastic collar of 

FIG. 11 assembled with the mounting plate of FIG. 9. 65 
FIG. 13 is a sectional view of the plastic collar and 

mounting plate assembled in the basic tooling of FIG. 
1 to form the parabola assembly. 
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2 
FIG. 14 is a perspective rear view of the parabola as 

sembly formed in the tooling of FIG. 13. 
FIG. 15 is an exploded view of a parabolic antenna 

including the parabola assembly formed in the assem 
bly of FIG. 13. 
FIG. 16 is a perspective view of an assembled para 

bolic antenna produced in accordance with the method 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED, 
EMBODIMENTS 

Some of the basic tooling for the manufacturing 
method of the present invention is illustrated in FIGS. 
1 and 2. This tooling, shown in an exploded view in 
FIG. 1, comprises a hollow cylindrical mold ring 10, a 
?at circular cover plate 12, and a convex paraboloid 
circular plate 14. The mold ring 10, cover plate 12 and 
convex paraboloid plate 14 may all be machined from 
aluminum. A tape-controlled lathe can be utilized to 
produce the convex paraboloid surface 15 on plate 14 
to the surface of revolution y= V 8x where y defines 
the length along the radius of the circular parabola 
from the point of origin and x de?nes the depth of the 
parabola at point y. 

In order to assemble the mold ring 10, cover plate 12 
and convex paraboloid plate 14 into the mold assembly 
16 of FIG. 2, a plurality of holes 18 are drilled and 
tapped through the mold ring 10, with aligned holes 20 
drilled through the cover plate 10 around the periphery 
thereof. The holes 18 are threaded on each side to ac 
cept right hand threads. Around the periphery of the 
convex paraboloid plate 14, a plurality of holes 22 are 
drilled through. The cover plate 12 additionally in 
cludes a plurality of holes 24 drilled through the plate 
in the central portion thereof and including a central 
hole 25. 
Before the mold assembly 16 is formed, the interior 

mold surfaces of the mold ring 10, cover plate 12 and 
convex paraboloid plate 14 are highly polished and 
then waxed. The mold ring 10 is then placed over the 
convex paraboloid plate 14 with the threaded mold ring 
holes 18 aligned with the peripheral holes 22 of the 
convex paraboloid plate 14 and then fastened together 
with a plurality of threaded bolts or screws 23 which 
extend through the holes 22 into the threaded holes 18. 
A room temperataure curing plastic, such as stycast 

epoxy, is poured into the mold ring 10 over the convex 
paraboloid plate 14 to completely ?ll the mold ring 10. 
The cover plate 12 is then placed over the ?lled mold 
ring 10 and the mold assembly 16 is fastened together 
with a plurality of threaded bolts or screws which ex 
tend through the cover plate 12 and into the tapped 
holes of mold ring 10. Any excess epoxy can ooze out 
of the mold assembly 16 through the holes 24 and 25 
in the cover plate 12. 
After the epoxy is cured in the mold assembly 16 for 

24 hours at room temperature, the cover plate 12 and 
convex paraboloid 14 are removed from the mold ring 
10. The concave epoxy paraboloid 28 formed in the 
mold ring 10 does not adhere to the waxed interior sur 
faces of the plates 12 and 14. This concave epoxy para 
boloid 28 in the mold ring 10 is shown more clearly in 
FIG. 3 and is ready to be used in later steps in the fabri 
cation process. 
The next step in the method is to assemble the para 

bolic re?ector blank holding tool 30 shown in FIG. 4. 
The re?ector blank 32, which is a ?at copper or copper 
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plastic sheet, such as 10 mil thick polyethylene plastic 
coated on both sides with 1 02. copper or 20 mil thick 
polyole?n plastic with 1 mil thick highly polished cop 
per on both sides, is held between a holding tool upper 
ring 34 and a holding tool lower ring 36. The upper and 
lower rings 34 and 36, of a material such as aluminum, 
are held together by a plurality of screws 38 which also 
extend through guide posts 40 extending upward from 
the upper ring 34. 
As shown in FIG. 5, the assembled holding tool 30 is 

placed over the concave paraboloid 28 in the mold ring 
10. The lower ring 36 fits over the mold ring 10 such 
that the periphery of the blank 32 rests on the top of 
the mold ring 10. The convex paraboloid plate 14 is 
then placed over the holding tool 30 with the convex 
paraboloid surface 15 towards the parabolic re?ector 
blank 32. The guide posts 40 center the convex para 
boloid plate 14 over the blank 32. 
The above assembly is then placed into a press having 

a base 42 and ram 44. The blank 32 is then pressure 
formed into the parabolic re?ector 46 of FIG. 6 by the 
exertion of a nominal press force, between 50 and 500 
lbs. With the assembly removed from the press, the 
convex paraboloid plate 14 and the holding tool 30 can 
be removed and a plurality of holes 46 drilled in the rim 
50 of the parabolic re?ector 46 alinged with the holes‘ 
18 in the mold ring 10. 
The thus formed parabolic re?ector 46, which can be 

gold plated if desired, has a coordinate surface within 
0.002 inches of the convex paraboloid surface of plate 
14. Little or no springback has been evidenced upon 
removal from the tool. Protection from dust, foreign 
particles, and contamination was also afforded during 
forming. 
The injection mold tooling of FIGS. 7 and 8 is used 

to form the mounting plate 52 of FIG. 9. The mold 54 
is assembled to a cover plate 13 by means of pins 56 ex 
tending from the mold 54 through holes 21 in the cover 
plate 13 to form a mold cavity 60 in which the mount 
ing plate 52 is formed. Threaded metal inserts 62 are 
inserted into the mold cavity 60 through the holes 27 
in the cover plate 13. A rectangular insert 64 is also in 
serted into the cavity 60 at the center thereof. A ?ll 
hole 29 is drilled through the cover plate 13. 
With the mold tooling assembled as shown in FIG. 8, 

the mounting plate 52 is formed by injecting high den 
sity ABS (Acrylonitrile Butadiene Styrene) plastic into 
the mold cavity 60 via the ?ll hole 29. An injection 
molding temperature of 375°F with a mold pressure of 
9750 psig will produce satisfactory results. 
As illustrated in FIG. 9 the threaded metal inserts 62 

are molded in place into the mounting plate 52. These 
inserts 62 can later be used to attach RF elements to 
the mounting plate 52. The rectangular insert 64, when 
removed from the mounting plate 52, leaves a rectan 
gular slot 66 in the mounting plate 52 which can later 
be used to hold the base of a waveguide feed born. 
The mold ring 10 is placed around a circular base 

plate 31 and is then utilized to form a plastic collar 68 
as shown in FIG. 10. A l/l6 inch thick white ABS plas 
tic is vacuum formed (pulled down) over the ring 10 
utilizing standard vacuum forming techniques. Any ex 
cess plastic on the outside of the mold ring 10 is re 
moved and the collar rim 70 trimmed. Holes 72 aligned 
with the holes 18 in the mold ring 10 are drilled in the 
collar rim 70. The central portion of the collar base 74 
is then cut out as illustrated in FIG. 11. The mounting 
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4 
plate 52 of FIG. 9 and the plastic collar 68 are then 
bonded together with a resin adhesive as shown in FIG. 
12. 
The parabolic antenna 76 of FIG. 15 is produced in 

the assembled tooling of FIG. 13. The copper-plastic 
parabolic re?ector 46 of FIG. 6 is placed over the con 
vex paraboloid plate 14 with the rim holes of parabolic 
re?ector 46 aligned with the plate holes 22. The plastic 
collar 68 and mounting plate 52 in mold ring 10 are 
then placed over the parabolic re?ector 46 and plate 
14 with the collar rim holes 72 and ring mold holes 18 
aligned with holes 48 and 22 in the parabolic re?ector 
46 and plate 14 respectively. 
The prescribed quantity of 2-lb polyurethane foam is 

then inserted into the cavity 78. The cover plate 12, 
with holes 22 aligned with the holes 72, 18, 48 and 22, 
is then placed over the mold ring 10 and bolted into 
place. Venting of any gases is accomplished through 
the feed horn slot 66 in the mounting plate 52 and the 
central hole 25 in the cover plate 12. Screws 80 may be 
inserted into the threaded inserts 62 in the mounting 
plate 52 through holes 24 in the cover plate 12 to pre 
vent any polyurethane foam from ?lling the inserts 62. 
The entire assembly of FIG. 13 is then placed in an 

oven to cure the polyurethane foam. A convection 
oven at 160°F for 2 hours has been found to be satisfac 
tory. On removal from the oven and cooling to room 
temperature, the unit is disassembled. The parabola 
rim 50 and plastic collar rim 70 are then trimmed to 
produce the parabolic antenna 76 shown in FIG. 14 
(rear view) and in FIG. 15 (front view). By this tech 
nique, no wax is required to prevent adhesion of the 
polyurethane foam to any metal surface of the mold 
since the mold is completely protected by the plastic 
con?guration and is an integral assembly. After curing 
an extremely strong, rigid, lightweight parabolic an 
tenna 76 is thus produced in which the parabolic re?ec 
tor 46 is fully supported. 

In order to make a complete parabolic antenna as 
sembly as shown in FIG. 16, four equidistant holes 84 
are drilled into the re?ective surface 86 of the parabola 
assembly 76, as illustrated in FIG. 15. A rectangular 
slot 88 is also machined through the parabolic antenna 
22 in alignment with the slot 66 in the mounting plate 

As illustrated in FIG. 15, a plastic waveguide feed 
horn 90 is press ?tted into the slot 88 in the parabolic 
antenna 76. A threaded plastic hyperbola 92, having a 
copper plated hyperbolic surface 94, is screwed into a 
plastic mounting structure 96 having four legs 98 which 
are press ?tted into the four holes 84 in the re?ective 
surface 86 of the parabolic antenna 76. The legs 98 
support a threaded hollow tube 100 in which the hyper 
bola 92 is threadally disposed. A notch 102 is provided 
at one end of the hyperbola 92 to facilitate adjustment 
thereof in the threaded hollow tube 100. The complete 
functional parabolic antenna assembly is shown in FIG. 
16. 

In the above manner, a complete parabolic antenna 
can be produced from plastic materials with great ease 
of manufacture and with considerable savings in cost 
and weight over conventional structures. In addition, a 
truly functional design is produced with increased reli 
ability. 
While speci?c embodiments of the invention have 

been illustrated and described, it is to be understood 
that these are provided by way of example only and 
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that the scope of the invention is to be determined by 
the proper scope of the appended claims. 
What I claim is: 
1. A method of forming a parabolic antenna compris 

ing the steps of: 
molding a concave epoxy paraboloid mold; 
disposing a parabolic re?ector blank over the con 
cave epoxy paraboloid mold; 

pressure forming the parabolic re?ector blank into 
the concave epoxy paraboloid mold to form a para 
bolic re?ector; 

molding an antenna mounting plate; 
forming a plastic collar for the parabolic re?ector; 
bonding the antenna mounting plate to the plastic 

collar; 
assembling the parabolic re?ector together with the 

plastic collar and mounting plate; and 
inserting a plastic material between the parabolic re 
?ector and the bonded plastic collar and mounting 
plate. 

2. The method of claim 1 and including the steps of 
mounting a plastic waveguide feed horn and a plastic 
hyperbola on the parabolic antenna. 

3. A method of forming a parabolic antenna compris 
ing the steps of: 
forming a mold to mold a concave epoxy paraboloid, 

said mold comprising a hollow cylindrical mold 
ring disposed between a plate having a convex par 
aboloid surface and a ?rst ?at cover plate; 

molding a concave epoxy paraboloid in the mold; 
disposing a parabolic re?ector blank between the 
convex paraboloid surface plate and the concave 
epoxy paraboloid; 

pressure forming a parabolic re?ector from the para 
bolic re?ector blank disposed between the convex 
paraboloid plate and the concave epoxy parabol 
oid; 

forming a mounting plate injection mold with a sec 
ond ?at cover plate and a mold plate; 

injection molding an antenna mounting plate in the 
mounting plate injection mold; 

vacuum forming a plastic antenna collar around the 
hollow cylindrical mold ring; 

bonding the antenna mounting plate to the antenna 
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6 
plastic collar; 

assembling the parabolic re?ector and the bonded 
antenna plastic collar and mounting plate within 
the cylindrical mold ring between the convex para 
boloid plate and the ?at cover plate; and 

inserting a plastic material between the parabolic re 
?ector and the bonded antenna plastic collar and 
antenna mounting plate. 

4. The method of claim 3 and including the steps of 
mounting a plastic waveguide feed horn and a plastic 
hyperbola on the parabolic antenna. 

5. The method of claim 3 wherein said mold ring, said 
convex paraboloid plate and said ?rst ?at cover plate 
are formed from aluminum. 

6. The method of claim 5 wherein the convex para 
boloid mold surfaces are polished and waxed before the 
concave epoxy paraboloid is molded. 

7. The method of claim 6 where said concave epoxy 
paraboloid is molded from a room temperature curing 
epoxy. 

8. The method of claim 7 wherein said concave 
epoxy paraboloid is molded from stycast epoxy. 

9. The method of claim 8 wherein said stycast con 
cave epoxy paraboloid is cured for 24 hours. 

10. The method of claim 3 wherein said parabolic re 
?ector blank is held between two holding rings. 

11. The method of claim 10 wherein said parabolic 
re?ector blank is a thin copper sheet. 

12. The method of claim 10 wherein said parabolic 
reflector blank is a polyethylene plastic sheet coated on 
both sides with copper. 

13. The method of claim 10 wherein said parabolic 
re?ector blank is a polyole?n plastic sheet coated with 
polished copper on both sides. 

14. The method of claim 10 wherein said pressure 
formed parabolic re?ector is gold-plated. 

15. The method of claim 3 wherein said antenna 
mounting plate is molded of high density ABS plastic. 

16. The method of claim 3 wherein said antenna plas 
tic collar is vacuum formed of white ABS plastic. 

17. The method of claim 3 wherein the plastic mate 
rial used in the last step is polyurethane which is then 
oven cured at l60°F for 2 hours. 

* * * * * 


