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WW Il Aircraft Flies Again for NAWCAD Telemetry

Robert Kaper
Atlantic Ranges & Targets, Naval Air Warfare Center Aircraft Division (NAWCAD), Patuxent River, MD

rebuilt airplane that first took off before

D-Day is flying again for the Naval Air

Warfare Center Aircraft Division (NAW-

CAD), this time equipped with a first-of-
its-kind advanced airborne telemetry antenna—a
digitally controlled, phased-array system that can track
multiple targets at the same time.

Originally manufactured in 1944 at the Oklahoma
City Douglas Aircraft plant, the reborn C-47—the mil-
itary version of the DC-3 passenger and cargo plane—
has been almost completely rebuilt for telemetry. The
upgraded aircraft, now called the BT-67, has several
advantages over the modern aircraft that normally carry
flight test instruments for NAWCAD's Atlantic Ranges and
Targets (ART) Department at Naval Air Station Patuxent
River, Maryland. The BT-67 supports the East Coast test
and training missions of ART's Atlantic Test Ranges (ATR)
and Atlantic Targets and Marine Operations.

“More interior space, much greater tracking range
and longer endurance,” said Dennis Normyle, ART chief
architect. “It can stay 8 to 10 hours on station, a signif-
icant increase over typical range aircraft.”

At first glance, this might be a DC-3 heading toward occu-
pied France to drop paratroopers behind Wehrmacht lines.
But the sleek turboprop engines, telemetry antenna pod on
the belly, smaller antennas bristling from the fuselage and
chin-mounted weather radar identify it as a modern BT-67
equipped for ART test flight support.
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The RAPTR telemetry antenna fills the aircraft nose. The
weather radar formerly located here has been moved to the
bulbous chin housing below.

Owned and operated by AIRTec, Inc., of California,
Maryland, the BT-67 supports offshore testing beyond
the reach of land-based facilities. The aircraft relays
telemetry, communications, video, flight termination
and GPS signals back to ATR’s land facilities and records
all data onboard as well.

“Since it’s flying at altitude, it can relay signals from
a test aircraft far over the horizon,” said Dan Skelley,
lead engineer for the project.

Besides traditional open-air testing with ATR’s Real-
Time Telemetry Processing System, the aircraft serves as
a platform for tactical data links such as Link 16, Joint
Tactical Radio System (JTRS) and Tactical Target Net-
working Technology (TTNT), said Brady Lesko, AIRTec’s
director of telemetry programs and safety. “We can be a
relay node between aircraft, ships and ground installa-
tions for fleet exercises, and we can feed data we've col-
lected into the network as well.”

The BT-67 is equipped with Federal Aviation Admin-
istration-approved racks, power supply and antenna
hookups needed for data-processing and transmission
equipment along with plenty of space for control sta-
tion consoles and the people to operate them.
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Original aircraft record card for C-47 model number 42-93186 that became ART's new BT-67. Although difficult to decipher, it
contains a complete list of its destinations and dates until it ended up in Ontario, Canada, on June 5, 1946.

Recent and upcoming test exercises include:
Integration and initial ground testing of a work-
station/data-management console for the SPN-41
and SPN-46 landing systems. The capability
enables real-time, in-flight data analysis for at-sea
testing of landing systems for aircraft carrier and
landing helicopter assault ships.

A data relay event integrating a JTRS and TTNT ter-
minal to link multiple airborne and surface nodes
with each other and NAWCAD's Surface-Air Inter-
operability Lab at Pax River.

Upcoming Combat Ship Systems Qualification
Test events at the Surface Combat Support Center
at the NASA Wallops Flight Facility in Virginia. A
new payload will allow Link 16 connectivity
between test conductors and AEGIS surface com-
batants under test.

SM-6 missile surrogate testing at the White Sands
Missile Range to help quantify the BT-67’s digi-
tally controlled, phased-array telemetry antenna

for future off-shore testing events.

The BT-67’s unique telemetry antenna was designed
and built by Raven Defense, Albuquerque, New Mexico,
to ART's specifications. Known as the Raven Advanced
Phased-Array Telemetry Resource (RAPTR), it's the first of

Modern turboprop engines take the place of the radial piston
engines that powered the C-47 and DC-3. The fuselage was
lengthened 42 inches directly behind the cockpit for more
interior space and to keep the crew compartment ahead of
the new propellers on the turboprop engines, which extend
farther forward than the old piston engines.

its kind ever installed in an aircraft, Skelley said. “It's a
hybrid system with analog signals under digital control.”

The antenna consists of numerous tiny receiver ele-
ments installed in the aircraft nose. “The control system
varies the timing, or phase, of the elements’ outputs and

combines them in a way that allows the antenna to

42(4) » December 2021 | 225



Kaper

g T T

One of the BT-67’s big advantages for test support is the
roomy interior, with plenty of space for equipment consoles
and people to operate them.

track up to three targets,” he said.

The BT-67 also carries a legacy flat-panel array
antenna mounted in a belly pod. The unit can track a
single telemetry source by mechanically turning to fol-
low a target in flight.

The combination of a phased-array and flat-panel
antenna triples the tracking capability of ART’s standard
King Air range support aircraft, which carries only a sin-
gle flat-panel antenna. “With the older antenna we have
to make a decision: which signal to follow—one
weapon or one target,” Normyle said. “Now we can fol-
low three individual telemetry frequencies. For exam-
ple, we can track an F-18 firing a missile, the missile
itself, and the missile’s target all at the same time.
Future upgrades will expand that number.”

Direct project funding helped pay for the antennas
and mission support consoles. AIRTec purchased the
airplane and is responsible for all flight operations,
storage and maintenance, Lesko said.

“We only pay when we use it,” ART’s Normyle said.
“It's a simple fee-for-service.”

Basler Aircraft of Oshkosh, Wisconsin, builds the
BT-67 from old DC-3s and C-47s. “They scour the
world for ones in rebuildable condition,” Skelley said.
The aircraft ART uses is a rebuilt U.S. Army Air Forces
C-47 used for training during World War I1.

But the wartime roles of DC-3s and C-47s extended
far beyond training. C-47s towed gliders and dropped
paratroopers behind German lines on D-Day. And C-
47s and DC-3s flew supplies during the war over the
stormy Himalayas, “the hump,” from India to China to
fight the Japanese. The versatile aircraft also flew
resupply missions for the Berlin airlift during the post-
war Soviet blockade.
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Supreme Allied Commander General Dwight
Eisenhower said the C-47 was one of the four pieces of
equipment most important for winning World War 1I,
along with the bulldozer, jeep and two-and-a-half-ton
truck. “Curiously, none of these is designed for com-
bat,” he noted.

For its modern reincarnation, Basler completely
reskins the aircraft, lengthens the fuselage 42 inches
between the cockpit and wings, and replaces most of
the longitudinal stringers and other structural mem-
bers. The reborn BT-67 also sports a digital instrument
panel—a “glass cockpit”—additional fuel tanks in the
wings, and two turboprop engines in place of the old
radial piston power plants.

“The Federal Aviation Administration considers it a
new airplane,” said Lesko, a former airline and charter
pilot. “About all that's left is the wing support structure
that passes through the fuselage and the landing gear.”

The new BT-67 also improves on the endurance,
range, and cargo capacity that once made the piston-
engine DC-3s and C-47s the most popular airplanes in
the world. On the eve of World War II, DC-3 flights
made up 90 percent of international air traffic.

Taking cost effectiveness into account, Lesko said,
the updated BT-67 is superior to any modern aircraft
for ART’s T&E and training support mission.

“It's very stable and can fly at a slow speed that
makes it easier to stay in a designated test area,” he said.
“You can do 89 knots (92 mph) all day long.”

The large, old-fashioned tail rudder provides
another advantage over modern aircraft, he said. “The
plane can make flat ‘skid” turns with the rudder that
keep the wings level. With a conventional banking turn,
one wing drops down and can block telemetry signals
from reaching the antenna.”

And even with all this capability, it's comparatively

-t
The BT-67 has a new digital “glass cockpit”
C-47 panel.

in place of the old
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cheap to operate, Lesko said. He estimates it’s less than
one-fifth the cost of a similarly outfitted P-3 maritime
patrol aircraft and one-fourth the cost of a Dash 8, a
medium-size turboprop passenger aircraft.

“Greater endurance, longer range, roomy, slow and
cheap,” he said. “Douglas couldn’t have built a better
platform for telemetry — with modern upgrades, of
course. [t may not seem possible that a plane designed
in the 1930s could be superior to modern aircraft for
this range support mission. But it’s ideal for the role,

even though it doesn’t look much different from the
ones that were flying 85 years ago.” a

BOB KAPER is senior technical writer for the Atlantic
Ranges and Targets Department at Naval Air Station Patux-
ent River, MD. A former journalist and TV /video producer
in Washington, DC, Bob has worked for the Naval Air Sys-
tems Command at Pax in multiple communications roles
since 2005.

Test and Evaluation
Courses Offered

Short Courses: Presented by ITEA, Academia, and Industry Experts
Course Format: Online, Virtual, or In-Person
Course Duration: 1-5 day classes

A sample ITEA's multi-day courses:

Fundamentals of T&E Processes
Domainland Il
Instructors: Matt Reynolds and Larry Damann

What T&Ers Need to Know about Program Management and Systems
Engineering and Why

Domainland |l

Instructors: Dave Brown, PhD. and Dave Bell, PhD.

Cyber Security and Information Assurance
Domain I,Ill and IV
Instructors: Pete Christensen and Jean Petty (MITRE)

Operational Design of Experiments (OPDOE) for T&Er's
Domain | and IV
Instructor: Mark Kiemele, PhD. [Air Academy Associates)
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