
Along the Delaware River, south of Philadelphia — a region 
rich in vertical flight history where pioneering aviation 
names like Boeing, Piasecki and Sikorsky still adorn 

rotary-wing manufacturing facilities — Dragonfly Pictures, Inc. 
(DPI) is designing, building and testing innovative unmanned 
helicopters.

DPI’s unmanned aircraft systems (UAS) have ranged from a small, 
electric-powered drone called the Whisper, because of its low 
engine noise, to the powerful DP-14 Hawk, a sleek tandem-rotor 
UAS capable of carrying more than 300 lb (135 kg) of medical 
supplies, or evacuating a single casualty from a hostile battle 
zone (see “Developments in Tandem: Dragonfly Pictures Tests 
UAVs,” Vertiflite, Jan/Feb 2014). 

The company’s latest focus is tethered unmanned helicopters — 
both large and small — that can be linked to either a boat or truck 
to extend the range of communications in the field or at sea.

Horse of a Different Color
The Unmanned Multirotor Aerial Relay (UMAR) is a tethered UAS 
that provides high bandwidth, over-the-horizon communications 
for increased situational awareness. Like a modern-day tall 
ship “crow’s nest,” the 26-inch (66 cm) high, 40 lb (18 kg), eight-
propeller drone can provide 360-degree coverage by elevating the 

antenna to 500 ft (152 m) — the length of the tether — which also 
provides power from a ship- or truck-based generator.

The tether system is actively managed, meaning it allows the 
aircraft to fly at a predetermined altitude, while always following 
the platform to which it is tethered. “We think that is a horse 
of different color,” said DPI founder Michael Piasecki. While 
free-flying aircraft can be extremely useful, he noted their flight 
endurance is limited by the weight and life of their power source, 
typically lithium ion batteries. 

Initially developed under a Small Business Innovation Research 
(SBIR) grant from the US Navy, the UMAR technology has been 
miniaturized to approximately 10 lb (4.5 kg), with a 250 ft (76 
m) power tether, and delivered to the Army and Marine Corps 
for testing. The Small Business Administration’s SBIR grant 
program seeks to encourage American small businesses to 
engage in federal research and development with the potential 
for commercialization. The competitively-awarded grants serve a 
dual purpose, according to the SBA: Enabling small businesses to 
explore their technological potential while providing the incentive 
to profit from commercialization. DPI has utilized numerous SBIR 
grants from the military, as well as demonstration contracts from 
the Defense Advanced Research Projects Agency (DARPA) to fund 
much of its work. 

DPI: Small Shop, Small 
Aircraft, Big Plans

By John M. Doyle

VTOL UAS developer Dragonfly Pictures innovates with unconventional approaches that 
provide significantly more performance at a fraction of the cost.

The Dragonfly 
Pictures DP-14 
Hawk is large 
enough for 
an unmanned 
casualty 
evacuation. It 
should fly this 
summer. (Photo 
by the author)
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The Navy was looking for an aerostat communications relay from 
an unmanned surface vessel in 2013 when Dragonfly Pictures 
proposed a small drone instead with unlimited endurance 
provided by the power cable/tether. UMAR provides bi-directional 
communications between the drone and the attached surface 
vehicle powering it. In contrast to a blimp-like aerostat, the UMAR 
can be launched quickly and move while airborne along with the 
boat or truck at the end of the tether. It can do it all for a less than 
the cost of a manned helicopter and operate for considerably 
longer than battery-powered, multi-rotor drones, according to 
Navy and DPI documents. 

UMAR is slated to be deployed for testing on Navy ships in the 
Middle East later this year. It can serve as an alternative to 
satellite communications, which are expected to be vulnerable, 
along with GPS, in conflicts with peer or near-peer adversaries 
with anti-satellite technologies. The solution to that threat is 
line-of-sight radio payloads on tethered drones that can be linked 
together like a daisy chain of surveillance ships, said Piasecki.

A Famous Name
The son of helicopter pioneer Frank Piasecki, who developed the 
first tandem-rotor powered helicopter in 1945, Michael Piasecki 
founded DPI in 1992 to combine his aviation background with 
what he learned in the motion picture industry. 

While Frank Piasecki taught Michael how to fly, his son leaned 
toward the arts at an early age. A talented artist and painter in 
high school, Piasecki followed his sister Lynn and brother Frank 
into the film industry after college and moved to New York City. 
There he combined his aviation knowledge with his artistic talent, 
working behind the camera. “I became an assistant cameraman 
and started taking freelance jobs hanging out of helicopters, or 
sitting in them,” especially during the music video craze in the 
1980s, he said, when directors sought to make their work stand 
out with unique shots from moving vehicles and aircraft. 

While working on a music video shoot over New York harbor, 
Piasecki came to realize how dangerous manned aerial 
photography could be. The director relayed his instruction over 
the radio (and the helicopter’s noise) to the assistant director who 
relayed it in turn to the pilot and cameraman to fly lower and 
get closer to a rented tugboat carrying a nearly naked woman 
swathed in silk veils. “The helicopter downwash was tremendous, 
much more than the art director could have imagined. Water 
was being spewed on the lady,” Piasecki said. As the rotor blades 
got perilously close to the tugboat’s mast, he thought everyone 
onboard the helicopter might wind up in the chilly waters of the 
East River, adding, “It was an accident waiting to happen.”

He started specializing in remote camera steering and stabilization 
technologies. The best digital video equipment was large, heavy 
and expensive, $10,000 a day for the cameras and crew to operate 
them on a manned helicopter. But Piasecki thought it didn’t 
need to be that expensive and got some impressive results when 
he experimented with a Sony Handycam mounted on a radio-
controlled model helicopter. “And so, I decided to pursue, through 
small helicopters, the same effect as you would try to get with 
manned helicopters and big expensive camera rigs,” he said.

Piasecki moved back to Philadelphia and became friends with 
pioneer cinematographer Garrett Brown, the inventor of the 
Steadicam camera stabilizer, which revolutionized film making. 
Steadicam allows camera operators to film a smooth, moving 

The Unmanned Multirotor Aerial Relay (UMAR) is a 
tethered UAS to provide over-the-horizon communications. 
(DPI video screen captures)

The 50 lb (23 kg) DP-6X Whisper integrated a 2 kW 
electric drive with a tandem-rotor layout to minimize noise 
signature. It first flew in 2007 and only had a 2.5 lb (1.1 kg) 
payload. (DPI photo)
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shot while walking. It stabilizes the camera without expensive 
and time-consuming setups of wooden tracks for camera dollies. 
Together they took another Brown invention, the Skycam — used 
to “fly over” sporting events like the Super Bowl — and successfully 
mounted it on Piasecki’s aircraft and demonstrated it to the Army. 
Brown wasn’t interested in working on anything for the military, 
but Piasecki saw the benefit that high-quality imagery offered for 
intelligence, surveillance and reconnaissance.

“I was fascinated by aerial imagery and was on a mission to find a 
better way of doing it,” he said. Long aware of the cost of aviation 
photography, “I thought if you could do it robotically, because 
you’re just lifting a camera, it shouldn’t be that difficult or that 
expensive,” Piasecki said. 

“I wasn’t an engineer. I was thrust into learning a bunch of things, 
firsthand, with no one really, to guide me,” Piasecki said. He 
started with the assumption that smaller was better, but he had 
to keep building bigger aircraft — first a 100 lb (45 kg) helicopter, 

DPI President Michael Piasecki shows one of their rotor 
blades in the DPI workshop. (Photo by the author)

The early DP-4 UAS flew mine countermeasures 
demonstrations but underscored the vulnerability of a tail 
rotor in unprepared areas. (Photo by the author)

then a 200 lb (90 kg) helicopter with a 15 lb (7 kg) camera rig — 
because the requirements kept on building. 

Why Dragonfly?
Piasecki said imagery was always his focus, so “I called the 
company Dragonfly Pictures because dragonflies have this 
incredible vision system that is stabilized. They dart around, 
but their 360-degree eyes are stabilized, and they remain stable, 
focused on the prey,” he noted, adding “I was trying to do the 
same thing mechanically with these robotic helicopters.”

Dragonfly Pictures, Inc. is based in Essington, Pennsylvania, south 
of Philadelphia, just behind Piasecki Aircraft and across Darby 
Creek from Boeing’s rotorcraft facilities. DPI’s workshops, sheds 
and offices sit beside the Delaware River, where Piasecki has 
conducted shipborne launches of his tethered vertical lift drones. 

The compound consists of an L-shaped series of double-wide 
trailers, which serve as offices, reception area and information 
technology labs. Two early-20th century factory buildings have 
been converted to workshops and aircraft storage areas. One, a 
brick building once used by a liquid oxygen supplier, houses a 
cluttered workshop where DPI engineers and technicians test 
aircraft and the durability of parts like rotor blades.

“This small workshop allows us to [continue] the rapid 
prototyping that we do,” Piasecki said, adding that it also serves to 
keep designers in touch with manufacturers. “It’s part of what we 
do. If you can’t build what you design, it’s of no use.” The company 
doesn’t make payloads, but “we make the platform and all the 
blades, the drive system and structure … we even make our own 
servos,” Piasecki noted. 

Hanging from the workshop ceiling are earlier, smaller unmanned 
helicopters like the DP-4, which in a two-month deployment to 
Hawaii’s Kaho’olawe bombing range in 1997, demonstrated its 
ability as a mine-detection platform, but also the vulnerability of 
tail rotors in a rugged environment. The last DPI drone with a tail 
rotor, the DP-5 Wasp, served as a platform to test DARPA’s Jigsaw 
laser radar 3D-imaging testbed, and demonstrated airborne live 
firing of a Metal Storm GE40 40mm grenade launching system 
before being retired. The Wasp was also an unsuccessful candidate 
for the Army’s cancelled Future Combat System.

The DP-14
A large shed houses DPI’s largest drone, the DP-14, formerly known 
as the Pelican, but now called the Hawk. It has a mammoth cargo 
bay that can carry supplies to troops in the field or evacuate a 
casualty from contaminated environments. With a cargo capacity 
of some 300 lb (135 kg), the DP-14 is slated to make its first flight 
in the coming weeks.

The sleek, white, tandem rotor unmanned helicopter is 
part of a joint project between the Army’s Telemedicine and 
Advanced Technology Research Center (TATRC) and the US 
Army Aeromedical Research Lab (USAARL) to research future 
operational concepts to leverage unmanned aircraft to support 
combat casualty care and force health protection missions. Under 
an Army SBIR contract, DPI will mature the DP-14 to support flight 
tests and field evaluations. A data acquisition system is being 
developed by USAARL to capture vehicle acceleration effects and 
environmental data within the DP-14’s cargo space.

Piasecki envisions the DP-14 as a forward delivery vehicle of 
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About the Author 
John M. Doyle spent 27 years as a writer and editor with the 
Associated Press and Aviation Week & Space Technology. As a 
freelance defense and aviation journalist, he writes frequently 
about the manned and unmanned vertical lift aircraft needs of the 
military, homeland security and private sector. His website is  

 4GWAR.wordpress.com and he can be reached  
at jmdoyle52@gmail.com. Michael Piasecki shows visiting Army researchers the 

unmanned DP-14 Hawk in 2016. (Photo by David McNally, 
Army Research Laboratory)

DPI’s DP-12 Rhino UAS can be seen here during a visit by 
US Army researchers in 2016. (Photo by David McNally, 
Army Research Laboratory)

“blood and medicine to combat medics” who need to stabilize 
patients. In another scenario, he said the DP-14’s cargo area is 
large enough to evacuate a casualty from the scene of a chemical, 
biological, radioactive or nuclear attack in isolation to prevent 
contaminating or infecting aid workers and flight crews. 

The predecessor to the DP-14, the DP-12 Rhino, which looked like 
a small version of the CH-47 Chinook heavy-lift helicopter, was 
developed under an earlier Army SBIR to develop an unmanned 
aerial system to reduce exposure of personnel and assets to 
Chemical, Biological, Radiological, Nuclear and Explosives 
(CBRNE) hazards. The Rhino, with autonomous capabilities and 
a payload capacity of 150 lb (68 kg), is currently not in service but 
is not being forgotten, Piasecki said, adding, “We have to basically 
change the engine from an old-style two-stroke to a modern 
two-stroke. That’s an effort we need some assistance with. The 
Rhino is designed to fit in the back of a pickup truck for transport. 
“There is a value in that for certain customers,” Piasecki said. “I 
expect that to be upgraded in the future, hopefully not too far in 
the future.”

1220 American Blvd. • West Chester, PA

610.436.9600
www.americanhelicopter.museum

WE PRESERVE, WE EDUCATE, WE INSPIRE

We Are MORE THAN A Museum!
The American Helicopter Museum displays over 
35 military and civilian helicopters and offers age 
appropriate programs that highlight the history, 

innovation and technology of vertical flight.

Visit our recently renovated Museum! 
NEW State-Of-The-Art Theater, Interactive Exhibits, 
Board Meeting Room and Class Room ~ making it 
the perfect venue to hold your SPECIAL EVENT: 

BIRTHDAY PARTIES, FAMILY GATHERINGS, 
CORPORATE RENTALS, HOLIDAY PARTIES & MORE!


