=3

Elite Planes And High AM

Sentember /October 2006

——

TERRAFUGIA

MIT: Finally

A Real Air Car

THE IDEA'S BEEN AROUND, BUT NOW

AIR CARS!

% 5 headmg aantemporary efforts to perfect a
: :roadable alrcraft of course, he has along
5 line of predecessors to thank.
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IT HAS CAUGHT THE ATTENTION OF MIT

By Pamela Lee

Not long after the Wright brothers
successfully demonstrated the via-
bility of sustained flight in 1903 at
Kitty Hawk, N.C., enterprising inven-
tors became interested in integrating
aviation to motor vehicle technology.
Fifteen years later, in 1918, Felix Lon-
gobardi secured the first patent for
a flying car-type vehicle. This multi-
dimensional “combination vehicle”
was an aircraft/automobile/gunboat,
which, as it turns out, remained an
idea that existed only on paper.
Though he didn't receive the patent,
Glenn Curtiss had been working on
designs for the Autoplane since 1917.
The three-winged Curtiss Autoplane
received a patent in 1919; though
Curtiss achieved a handful of skips,

the Autoplane was not capable of o

sustained flight.

It wasn't, however, until Waido'_
Waterman came along that a flying.
- car actually, well, flew. The Arrow-

bile, developedin 1937, wasahybrid
- Studebaker-powered aircraft with.a =

~ propeller at the car’s rear. Though

~ several Arrowbiles were produced
and were, reportedly, capable of sus-
tained flight, lack of funding prevented
the project from further development.

In 1950, Robert Fulton's Airphibian

became the first roadable aircraft to
be certified by the Civil Aeronautics
Administration (aka the CAA, which
later became the FAA). Unlike its pred-
ecessors, Fulton's Airphibian was a
~ plane that was adaptable to the road,
rather than a car adaptable for avia-
tion. Though the vehicle could quickly
convert into a car (with its remov-
able wings) and was technically a
success, the project was not then

seen as a marketable design.
In the late 1940s, the ConvAIRCAR

took the stage as the most viable road- -

able aircraft in the race to get a
car/plane on the market. With the end
‘of World War i, flying cars were an
escape that signified the great future
that would follow the world's emer-
gence from years of constant war-
fare. Additionally, aircraft manufacturers
were shifting from military to con-

sumer pr’oducﬁon. Consolidated Vul-

tee Aircraft Company in San Diego,
Calif,, was just such a company that
invested heavily in developing its fly-
ing car technology. Consolidated Vul-
tee asserted, “The market for this
flying automobile will be far greater
than a conventional light plane because
the purchasers can obtain daily use
from the car to get more out of his
[sic] investment.”

Central to the ConvAIRCAR were

its flight attachments, which an owner

would attach to or detach from an
ostansibly'.or_dihary motor vehicle.
The ConvAIRCAR could get 45 miles

7) The Transition may be the first
successful personal air vehicle.

2) The dual-use vehicle has a length of
20 feet.

3) From the pack, the dual-use m
bears closer resemblance to an akplam
than to a car, underscoring that it's a
roadable airplane rather than a flying car.

4) In driving mode, the vehicle’s 27-foot
wings fold for easy on-the-ground -
movnmnnt 5

5) The 'I'rnnsﬂ:un viewed from the front,
as it “transitions” between flying and
driving modes.
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per gallon and had a “plastic-impreg-
nated” fiberglass body that weighed
725 pounds. All signs pointed to go,
but ConvAIRCAR's rise came to an
end after it crashed during a test flight.

Portending the utility of light hel-
icopters, Ford Motor Company per-
formed serious studies on the
practicability and achievability of a
flying car in the 1950s. Ford con-
cluded that the roadable plane would
indeed be technically feasible and
economically sound, and could be
marketed to several spheres: police
and emergency services, the military
and personal luxury transportation—
all of which are spheres now served
by rotary crafts. In the 1970s, Ford
considered marketing and producing
Moulton Taylor’s Aerocar—the clos-
est any flying car has come to being
mass produced—but the plan never
took flight. As with its fellow prede-
cessors, Taylor’s Aerocar suffered
from its desire to be two things at
once but not performing very well in
either capacity.

Nowadays, 29-year-old graduate
student Carl Dietrich, who studies
aeronautics and astronautics at the
Massachusetts Institute of Technol-
ogy, is at the forefront of emerging
roadable aircraft technology, a mar-
riage between aviation and motor
vehicle technology. He won the 2006
Lemelson-MIT Student Prize, which



avgarcis $30,000 to the student with
the most innovative project. He's cur-
rently working on the “Transition,” so-
called because it's a vehicle that will
be able to transition from the road to
the air and back again. So far, the pro-
totype resembles a compact SUV with
wings that can fold up. “Aerospace
engineering and dual-use vehicles
have been a lifelong interest for me”
says Dietrich. "A place like MIT has
tremendous resources for*new ven-
tures, and roadable aircraft are just

that. In the past, a number of ven-
tures have been developed and have
tried to generate interest from car
manufacturers. The volumes we intend
to produce don't justify car manu-
facturer involvement.”

Dietrich, who hopes that the Tran-
sition will be a reality by 2009 or 2010,
says, "We expect to have a flying pro-
totype around the end of 2008, then
we'd like to have our first delivery at
the end of 2009. The reason for the
big lag between the first prototype

in ing the vehicle

Moulton Taylor's Aerocar had removable wings and offered a unique blend of

flying and driving. Though Ford
during the 1970s, the Aerocar was never mass produced.

and its delivery is that we need to
crash test the vehicle. We have to
destroy the first few products off the
line. Not many aircraft developers have
to do that. We, however, have to
demonstrate that the vehicle will be
safe [as a car] through a crash.” Diet-
rich also asserts that the development
team is looking into a ballistic recov-
ery system, like the one employed in
Cirrus aircraft, for the Transition. How-
ever, he's unsure whether regulations
will permit the dual-use vehicle to be
equipped with such devices. “We're
not sure if driving around with a little
rocket is going to be okay,” he adds.

The PhD candidate told Bloomberg
News that about 75 pilots have
expressed interest in putting deposits
on the groundbreaking plane, which
will be offered at an introductory
price of $148,000. Dietrich formed
Terrafugia (an amalgamation of Latin
words for “escape” and “land”) with
fellow MIT students Anna Mracek
and Samuel Schweighart—all three
hold private pilot licenses—to develop
the Transition.

“We're still at a very early stage,”
notes Dietrich. “We've got a design
of the vehicle's outer mold line—we
know what its outside shape is going
to look like, so we can predict all the
aerodynamic forces through a high-
level of accuracy. We know how it
should behave aerodynamically. We're
at the early stages of designing the
Transition's internal parts.”

Rather than a replacement, the
Transition would serve as an alternate
for the family car. The vehicle would
weigh nearly 1,320 pounds, hold at
least two adult passengers plus their
luggage, use a 100 hp engine and
travel 500 miles on a full gas tank.
The owner would store the Transition
in a garage, just like any other car,
then drive it to the nearest local air-
port and lower the 27-foot wings for
takeoff. The Transition would cruise
at a typical general aviation altitude
of several thousand feet, with the abil-
ity to climb as high as 12,000 feet.
The vehicle could transition back into
a car after landing.

“It should make traveling 100- to
500-mile distances a lot more con-
venient,” stresses Dietrich. You drive
to the nearest general aviation air-



WORLD CLASS PRODUCTS

wWorld wWide Service and Support

When you think Audio Control Panels and Intercom

Systems -

think PS Engineering. Our products

incorporate technological innovations that
simply are not available in other products

sy e ENGINEERING
™ ) INCORPORATED

Sound Quality. Sound Engineering.
www,ps-engineering.com
(800) 4272376 It BG5-GRB-5800

and high
adventure

Call 800.283.4330

or visit us anline at

www.pilotjournal.com

to subscribe today!

84 Pilot Journal

We are SPECIALISTS in audio control. It is
not a sideline for us, it's what we do.

We have introduced industry firsts like the
IntelliVox automatic VOX circuit'and digital
recording along with hi-fi stereo inputs.

Our exclusive ProSupport program enhance
our three year audio panel -
warranty with guaranteed l
warranty exchange units ~ Front .- |
and low fixed out of Panel
warranty repair fees. Utility §=2

port. With a few exceptions, there's
typically a general aviation airport
within 20 to 30 miles of wherever you
live, so traveling by roadable aircraft
makes a lot of sense. You bypass any
traffic along the way, you land at the
airport nearest your destination, plus
you save yourself the hassle of mov-
ing bags between car and airplane,
as well as hangar fees.”

The FAA's fall 2004 decision to cre-
ate the new light sport aircraft cate-
gory has further facilitated the process
of bringing the Transition into the air
for the Terrafugia team. “Once that
came out, it seemed like a huge oppor-
tunity from a business point of view.
Lots of people have made roadable
aircraft, but nobody has succeeded
on the business side,” says Dietrich.
Under the relaxed LSA regulations,
which reduce the training required for
piloting such vehicles, the Transition
would be categorized as a personal
air vehicle requiring a sport pilot’s
license to fly. Pilots of such aircraft
could have access to the more than
5,000 local airports in the United States,
many of which are underutilized.

Dietrich, however, wants to stress
that this is not a flying car. “The term
‘flying car’ makes you think of George
Jetson; itimplies that any Joe Schmoe
can just drive it around without a
pilot’s license. We're a little paranoid
that the Transition is going to be con-
fused with that image. There are some
very important distinctions. You need
to be trained to use our vehicle. To
take full advantage of the Transition,
you'll need a pilot's license. One big
advantage is that if the weather gets
bad, you can divert to the nearest
airport, and then keep driving under
the weather. Whereas, if you're just
flying, you'll have to wait until con-
ditions are flyable. The Transition is
really a roadable airp/ane, an airplane
that has the additional feature of being
able to drive on the road.” Now that’s
the kind of car most piiots wouid iike
to see in the passing lane!

For more on the Transition, log on
to Terrafugia’s Website at www.terra
fugia.com. P)
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