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Electric '"Multicopter' takes to the sky

By Mark Tutton, CNN

November 18, 2011 - Updated 1814 GMT (0214 HKT,

The e-volo Multicopter’ makes s maiden manned voy

STORY HIGHLIGHTS

« The German-made "Multicopter”
has made its first manned flight

- Itis powered by 16 small rotor
blades, fueled by lithium
batteries

+ Creators say finished model
could be used as an air taxi

We see it
becoming a

(CNN) - It may lack the grace of an airship, or the class of Concorde,
but the "Multicopter” has a style all of its own.

This somewhat awkward looking vehicle is the work of German
company e-volo and a prototype has just made its first manned flight,
after completing unmanned trials.

With e-volo's Thomas Senkel strapped into the center of its
four-limbed frame, it flew for one minute and 30 seconds over a field
in Southern Germany, powered by 16 small rotor blades.

E-volo says its creation is powered entirely by lithium batteries and
can carry a load of around 80kg -- about as much as it weighs.

Watch "Multicopter's” first manned flight
While the maiden flight may not have lasted long or

covered much distance, it was enough to convince its
designers that it has the potential to develop further. "It

widespread form could go longer,” said e-volo's Alexander Zosel. “But for

of personal
transport.

safety we decided before the take off to fly one minutes 30
seconds.”

"This was a proof of concept, not really safe to fly,” he
added. "We work on a prototype that we will fly in summer
2012 very safely.”
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Helicopters Go Electric

Electric flight takes on the final frontier

HE PAST six months have

seen some remarkable

advances in the budding
world of electric flight, in a
realm where until now internal-
combustion engines have held
firm: helicopters. Three separate
demonstrations—of an electrically
assisted helicopter and two tiny
but fully electric choppers—
suggest that the era of electric
whirlybirds can’t be far away.

The first development took

place in early July 2011, when
pilots at Eurocopter, the world’s

SPECTRUM.EEEORG

largest helicopter manufacturer,
based in Marignane, France, test-
flew a single-engine chopper that
had been fitted with lithium-ion
batteries and an auxiliary electric
motor intended to help out in case
of engine failure. Helicopter pilots
deal with such emergencies using
atechnique called autorotation,
‘which requires some deft
manipulation of the helicopter’s
rotor when power first cuts out
and again when the helicopter
nears the ground. According to
Jean-Michel Billig, executive vice-

president for R&D at Eurocopter,
the hybrid electric system his
group designed provides the brief
bursts of power needed at those
two critical moments. “We're
not talking about minutes here—
we’re talking about seconds,”
says Billig. With the new system,
engine-off landings were
“extraordinarily comfortable” from
the pilot’s perspective, he says.
Eurocopter is not the only
helicopter manufacturer
experimenting with electric power.
Since 2008, Sikorsky Aircraft
Corp. has been working to remove
the normal piston engine from
asmall helicopter, a Sikorsky
$-300C, and replace it with an
electric motor, a demonstration
project it calls Firefly. Sikorsky,

JANUARY 2012 -

BATTERIES
INCLUDED:
Sixteen
brushless motors
sent Thomas
Senkel flying for
the first time this
past October.
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Autonomous helicopters

Robocopter arrives

After d drones, pilotless heli

sare taking to the sky to deliver

suppliesto troops

UN.\MN,\ D attack aircraft, such as
Predator and Reaper, have become a
familiar part of modern warfare. But an
army, famously, marches on its stomach,
and campaigns can be lost as easily by a
lack of supply as by a lack of firepower.
That, combined with the increasing squea-
mishness of rich countries about taking ca-
sualties, is leading to the use of a new type
of drone in the form of unmanned heli-

mous flight was carried out in a joint ven-
ture with Lockheed Martin, a big Ameri-
can defence contractor. By August the two
K-MAXs had flown 485 autonomous sor-
ties carrying over 900 tonnes of cargo.

The k-MAX was selected because it can
carry over 2,700kg, which is more than its
unladen weight. Unlike many large fixed-
wing drones, which are flown under re-
mote control by ground-based pilots, a

5

copters to deliver supplies. Pioneered by
the armed forces, these hovering robots
will also find civilian roles.

Two unmanned helicopters have been
flying experimental combat missions de-
livering goods to American marine out-
posts in Afghanistan since December 201.
The project has been such a success it has
twice been extended and may well run un-
til September 2013. The helicopters in ques-
tion are modified versions of the k-MAX,
built by Kaman, an American aerospace
firm. They are used in anumber of military
roles and in civilian jobs, such as logging
and power-line construction, as a sort of
airborne sky-crane cum delivery truck.

Strange bird

The x-mMAX (pictured above) is a “syn-
chropter”, with two sets of intermeshing
blades, synchronised so as not to hit each
other. It looks ungainly, but it is a robust
system. The rotors turn in opposite direc-
tions to cancel out torque, the twisting ac-
tion which requires conventional helicop
ters to use a tail rotor-a hazardous
appendage. The modification for autono-

fied k-max flies autonomously
along a programmed course using GPs to
navigate via specified way points. It can
also be operated by remote control. The
craft use a number of sensors, some of
which Lockheed Martin is keeping mum
about. These give the helicopter an aware-

Volocopter under human control

The Economist September 15th 2012
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ness of its surroundings which is precise
enough for it to land in total darkness. The
American army is interested in adding a
sophisticated camera to survey landing
sites and spot potential threats. The cam-
era could also help direct a helicopter from
the ground and be used in civilian roles,
like fire fighting or search and rescue.

The army has also suggested fitting
some form of self-defence, like a gun
which the camera could be used to aim. At
present the K-MAX has no defensive sys-
tems, but Lockheed Martin says the heli-
copters could easily be fitted with armour,
machine-gun pods or flares which could
be fired as decoys to divert ground-
launched missiles. But this would eat into
its cargo-lifting capacity.

The unmanned K-MAX carries its cargo
externally on a 25-metre cable. The heli-
copters are monitored as they fly autono-
mously to a forward operating base, where
a marine controller on the ground takes
over using a portable device to direct the
drop. However, the helicopters can deliver
a load to given co-ordinates without any
human intervention. Jim Naylor of Lock- »
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MEGAPIXELS T e
First Flight

Last October, near Karlsruhe, Germany, Thomas Senkel completed
the first manned flight of an electric multicopter, fluing it 10 feet off
the ground for 90 seconds. Senkel, a physicist and paraglider pilot
who helped found the company E-volo to build the craft, invented

it after seeing a YouTube video of a German hobbyist's remote-
controlled hexacopter in action. Multicopters are more stable and
easier to control than helicopters. They're also potentially safer: The.
craft can land even after four of its 16 rotors, each of which has its
own battery-powered motor, have failed. Multicopters could also be
fitted with a parachute (which would be caught in the overhead rotor
on a helicopter). E-volo says it will build a two-seat multicopter by the
spring and begin selling the craft for recreational purposes next year.
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The Volocopter VC200
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Easy to use




e-volo
Complicated electronics — easy mechanics
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,Ready for the Maiden Flight"
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