
Designing the Invisible

I
magine being asked to design a product that is elec-
tromagnetically invisible, structurally impervious to 
the environment and mechanically rugged—yet with 

li� le mass. That is the daily challenge for the composite 
radome designers at Meggi�  Baltimore, Inc. (MBI). A ra-
dome’s purpose is to protect an antenna without perturb-
ing the electrical performance of the antenna and overall 
system. It shields the antenna from the environment 
while also mating with the platform hosting the antenna, 
the airframe of a � ghter, superstructure of a destroyer 
or trailer of a ground-based radar. Each platform adds 
unique environmental challenges, beginning with tem-
perature, vibration and severe mechanical loads. Fight-
ers � y faster than the speed of sound and withstand 
bird strikes, ships contend with the corrosive salt of the 
ocean and ground-based systems weather sand and dust, 
ice and snow.

To address these challenges, MBI brings more than 
50 years’ experience working with the chemistry of 
polymers and composites. This capability was born with 
Nurad, an antenna company formed in 1965. Nurad 
became part of Chelton Microwave, then Cobham. Meg-
gi�  acquired the composite radome capability from 
Cobham in late 2015, a high-tech complement to Meg-
gi� ’s broad composites capability. Today, MBI focuses 
on the design, manufacturing and repair of radomes 
and composite related antennas. The business primar-
ily serves the defense market and has quite a pedigree: 
products � ying on the B-1B, F-15, F-16, EA-18G, P-8, 
C-130 aircraft and many others, with Boeing, Cobham, 
Harris, L3, Lockheed Martin and Northrop Grumman 
long-term customers. The business is not strictly 
defense though, as the team developed the radome for 
Gogo’s 2Ku satellite in-� ight internet service used by 
many commercial airlines.

MBI has a fully vertically integrated capability, with 
a sta�  of 80 occupying a 75,000 square foot facility 
that houses engineering and manufacturing. Designers 
use a suite of computer-aided design tools for electro-
magnetic, mechanical and thermal simulation. Manufac-
turing capabilities include 5-axis CNC machines, large 
autoclaves and the capability to apply high performance 
paints and coatings; MBI can access the capabilities of 
the 10+ other Meggi�  Polymers and Composites sites, 
if required. Seven fully instrumented antenna ranges 
support evaluation and production testing and are also 
used by customers. The ranges include outside, com-
pact and far-� eld anechoic chambers, enabling testing 
from UHF to 50 GHz, which is being extended to 100 
GHz. These test ranges are available as a test service 
to MBI customers.

An antenna with a radome is an interdependent sys-
tem. Successful development requires close collabora-
tion between the customer and MBI technical teams. 
Once the speci� cations are de� ned, the composite 
radome design begins with electromagnetic simulation 
and creation of a � at sheet prototype for RF testing. 
The sequence proceeds to the mechanical design and 
fabrication of a form-� t prototype, tested with the 
antenna to compare the antenna’s performance without 
the radome and with it. Extensive far-� eld electrical 
tests are performed during development, and the test 
sequence is simpli� ed in production, usually just mea-
suring the radome’s S-parameters.

The Meggi�  Baltimore business is healthy and growing, 
re� ecting new development, production and spares orders. 
That is no surprise for a company with a successful 50+ 
year legacy designing the invisible.

www.meggi� baltimore.com
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