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The Future Belongs to Those Who Can See It

fiDost thou love life? Then do not squander time, for that is the stuff life is madé of
Benjamin Franklin, Inventor

fil Like the dreams of the futuireébetter than
Thomas Jefferson

"Do not go where the path may lead. Go where there is no path and leave a trail..."
Ralph Waldo Emerson, Philosopher

" Any sufficiently advanced technology is indistinguishable from magic."
Arthur C. Clarke

"Mark my word: A combination airplane and motor car is comin
You may smile, but it will come."”
Henry Ford

"At first, people refuse to believe that a strange new thitepn be done, then they begin to
hope it can be done, then they see it can be doten it is done, and all the world wonders
why it took so long."

Secret Garden, Frances Hodgson Burnett

t

Alf you keep doing things tdief fseaarmentwarye s ulhtesn? .

Albert Einstein

"If you don't have a consensus that it is nonsense, you don't have a breakthrough.”
Burt Rutan, Scaled Composites

"When you design your aircraft, distort the
Prof. Ed Lesher, University of Michigan, Speed Record EngineeBuilder-Pilot

AThe greatest obstacle to scientific progress

Prof. Disney, Hubble Telescope Committee

"Those who say it cannot be done, should not interrupt the persbo isdoing it.o
Chinese Proverb

Doc Brown says to Marty at the end oBack to the Future
"Roads? Where we're going, we don't need roads."
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Chapter 1: Introduction

You may have seen flying cars in the popular media that shows them as science fiction or
cartoons or, worse yet, as reaorld failures and so you mayfeel that they are something
that will never happen. You may be pleasantly surprised to see, in thi®ok, apreliminary
design study that may lead to production and operation of thousands of practiclliyable
automobilesin the near future. The design is called the StrongMobile '"Magic Dragon'.

The problem to be solved recognizes that there are hundreds of cities that are hundreds of
miles apart, so many travelers want to travel betweeand within them on a doorto-door
basis without changing vehicles, with time to do some business and return hepall within

a single day. The problem may be solved with a system that melds the best capabilities of
road and air travel, called the StrongMobile AirCar Transport System, SMACTS.

SMACTS is intended initially for frequent, regional VIP business travel hat's expected to
be quicker, quieter, more costeffective, more convenient, and safer with more freedom and
less hassle than other current systems. The SMACTS is based upon the StrongMobile
Magic Dragon as the vehicle subsystem that could fit into the esting and forecast
combined aeronautical and highway systemsThe business travel market is expected to be
feasible because the users can offset much of the cost of the vehicle by avoiding wasting
time and related personnel costs, as contrasted to onlyiding automobiles. Furthermore,
users may expand their operating territories by flying.

The i nv adkgroand assan drcraft mechanic; an automaker worker; a military

pilot and system safety engineer aided in the development. Theeliminary studies have
beenpersonally-funded for decadesCurrently, the inventor is operating from the home
office near Dayton, Ohio, near the WrightPatterson Air Force Base, where he worked for
over twenty years in engineering, flight testing, and laboratory researchilhe StrongMobile
vehicle designs have been under study and development for over half a centufey are
considered to be ready for full scale development

You should note that the basic patents have long since expired and that all of the
information on the website is in the public domain However, there is muchmore that is not
included. One pertinent comment, about patents and intellectual property although it may
seem questionable, the inventor looks at it this way. He has published most of the chasge
to his last patent on the web and in professional publications, such as an SAE paper, to
make sure the invention is in the public domain so that the changes cannot be patented by
anyone else and so block progress. He realizes that investors would pretiehave
exclusivity; however, he feels that it's more important for many to compete on the basis of
merit, rather than assuring one party large profits. So, anyone may feel free to use any of
the features that he has published, with attribution tovww.strongware.com



The main purpose of the Dragon aircar is to provide a single vehicle for personal and
business dooito-door transportation. In addition, the recreational value as a sport vehicle
is appealing to many of us. The underlying theme dhe aircar is to trade off the high
cruise speed of the fast small aircraft for quicker and more convenient trips by reducing
the time lost in changing from automobile to airplane and vice versa. Likewise, the aircar
designtrades off the typical automobik's capacity for airplane components.

A typical round-trip day trip with a radius of 240 miles to destination is figured to take the
same time via Dragon aircar cruising at 140 knots as with a 200 knot airplane or 400 knot
airliner, due to the time savings for conversion from road to air and vice versa. For a
comparison with driving six days a week for a maximum usage, using an aircar would save
4 hours per trip, times 300 trips = 1,200 hours per years. This allows feveekend
recreational flying, maintenance, and weather, assuming that the pilot is instrument rated.
Assuming a load factor where 40% of the trips are by the pilot only and 60% include a
passenger, for a factor of 1.6, this gives 1,920 hours per yeHrone considers total wrap
around cost ard value of the users at about $00 per hour, the savings amount to about
$192,000 per year as compared to drivingThe $100 per hour cost includes items such as
medical plan, workers compensation, retirement plan, and support functiongzrom this,
oneshould subtract maintenance such as engine overhawabout $0,000,and the
difference in fuel costs. One may assume a fuel cost & er gallon for aviation fuel or
premium automotive fuel, fuel burn rates of 2 gallons per hour while driving and7-8
gallons per hour for flying. This results in $ per hour for driving and $30 per hour for
flying. Fuel costs for driving would be 10 hours at 8 per hour, or $30. Fuels costs for flying
would be 6 hours at 80 per hour, or $180. The difference would then be $50 per round
trip. The annual cost difference would then be $80 times 300 trips, or $5,000. This would
then result in a net savings of $07,000. The value of the time savings would quickly
provide recouping the investment inacquiring an aircar, with interest, in about two years.

The underlying benefit of business opportunities should also be considered. The aircar may
replacean automobile to a large degree, saving on thaiar expense. The ultimate benefits
that the aircar provides are: an increased radius of travel for business; or shorter

workdays to provide more personal quality time; or more time for vacation travel. You can
figure the times for your trips and see how much time you would save if you used an aircar
instead of driving your automobile. You can work out the cost comparisons for an aircar
versus a combination of a car and a planélhe pure recreational benefits of using an aircar
for getaways on weekends and vacatiorase a bonus.

Development and production of the "MagicDragon™ aircar is considered to be a viable
enterprise that would satisfy a niche market and provide a profitable venture for an
extensive period of time USA Today's Gary Stoller writes: *Flying Their Own Planes
Saves Timeto show examples of business people using their airplanegitimately, this may
involve several thousands of aircars in use within several years.



http://www.usatoday.com/money/2007-01-16-biz-pilots-usat_x.htm
http://www.usatoday.com/money/2007-01-16-biz-pilots-usat_x.htm

Chapter 2: Background

The problem to be solved recognizethat there are hundreds of cities that are hundreds of
miles apart, and many business travelers want to go between them quickly and easily on a
door-to-door daily basis. Unfortunately, the highway system is forecast to be more
congested and slower in theutture, with no relief in sight. Air travellers still need to

convert from one mode to another and use rentals for local traveHowever, many

travelers may ease their problems by driving and flying their StrongMobilespusiness
travellers may avoid wastingtime driving and converting and expand their territories. As
progress continues in both the automotive and aviation fields, interest in vehicles that can
be used in both areas continues. Automobiles are becoming lighter in weigintd more
efficient in propulsion. Airplanes are becoming easier to fland more efficient.

While many travelers may be contented with driving their cars on short trips and using
airliners for long trips, many others will feel that they are still lacking an efficient way of
travelling routine medium trips. Many, if not most, pilots must be content with renting or
leasing an airplane to fly and then renting a car at the destination. As one wag said it,
"Airplanes can take you from a place where you don't want to be to another placelvere
you don't want to beo The high cost and inconvenience aiwning andflying airplanes
discourages potential airplane owners and pilots who would prefer to use an attractive, and
practical aircar. Much of the inconvenience has been designed out of tMagic Dragon
aircars, such as

e dealing with tie-downsand handling wheel chocks
using stepstools to check fuel;
using steps ad handholds for entry and exit;
only one cabin door;
expense of hangaring;
noisy, too-narrow cabins;
steeringwhile taxiing with foot pedals
left and right brake pedals;
tow bars and towing machines;
elaborate engineand propeller displays and controls;
potentially lethal propeller; and
need for rental cars for local transportation at destinations.

When looking at Simplifying Obsolete Aviation Practices, "SOA® to cleanup messy
chores", much of this inconvenience could beasily eliminated.

The highway system is equivalent to a modern Utopia where one size fits all, regardless of
the individual requirements of travelers. Given the biological limits of humans, such as the
need for rest stops and sleep, and the capabilities of available modes of transport, the
distances to be traversed within those limits oftentimes simply do not permit reasonable
travel. Many potentially valuable and desirable trips are simply not madeat all, but many
could be made with StrongMobiles.



In the past, about a hundred different designs for "roadable airplanes” or "flying cars"
have been patented; a few were built and operated. However, they ng@ced rather

awkward and time-consuming ways to transform from car to plane and vice versa. Most of
them left their wings and tail at the airport, while others dragged thenbelow as trailers.
The inventor defines an "aircar' as a fully integrated airplaneand automobile, with
automatic powered transformation.

At a recent meeting of several aircar developers near Detroit, the consultant host,
Alexander "Sandy" Munro, asked why they thought the time was ripe for aircars.

The inventor replied that the availability of technology such as lowcost high power,
lightweight, fuel-efficient engines opened doors.

(The Dragon inventor was gratified to hear Sandy remark, after viewing the various design
presentations, that the Dragon was the only one thafppeared to be crashworthy.)

The main objective is to provide maximum value tdravelers, that is, production of units,
seatmiles oftravel; travel time avoided and enhanced qualities of life.

The BusinessPlan provides for bringing a new group of pele into aviation, rather than
relying only on the traditional group. However, it should benoted that the automotive and
aeronautical industries in the U.S.A. appear to be highly specialized nowadays and seem
reluctant to engage in producing vehicles thatequire "cross-over" technologies, such as
aircars, due to regulatory restrictions and liability concerns. Of course, as a Professional
Engineer specializing in System Safety, the inventor intends to comply with the regulations.
These are on the internetit Motor Vehicle Safety Standardsand Federal Aviation
Regulations The FAA provides guidance at:*FAA . Motor Vehicle Safety Standardsare

at http://www.nhtsa.dot.gov/nhtsa/Cfc title49/MotorVehicleSafety2006.htm.

The observation that traditional vehicle makers show such little interest in aircars may be a
blessng in disguise, since it reduces the competition for the fresh stauap business.
Therefore, it's more likely that far-sighted entrepreneurs will lead the production,
particularly in foreign countries. A very thorough review of the flyable car scenario mg be
viewed at Lionel Salisbury's* Roadable Timeswebsite.Until such time as developers
emerge, the main activity will continue to be concentrated on the 'grass roots' program.
Responses to the TACRA survey maigdentify both potential kit builders and users and
potential factory-built Dragon buyers. The inventor recognizes the simple fact, based on
the current indications, that the survey results may indicate a noizero probability of an
empty set, that is, thee may not be a viable market for aircars after all. IF such turns out
to be the way things go, then the inventor will simply build and operate his own Dragon.

Thomas Kuhn wrote about the cultural change process in his book, THE STRUCTURE

OF SCIENTIFIC REVOLUTION _, wherein he describes how people first reject a new idea
(denial), then oppose change (delusion), and finally, when the idea succeeds, say that they
knew all along that it was a good idea. Onmay assume that StrongMobiles will follow the
same process.

The *Synergy website contains an interetsng discussion of liability.


http://www.faa.gov/avr/air/ace/wichita_aco/safety.htm
http://www.nhtsa.dot.gov/nhtsa/Cfc_title49/MotorVehicleSafety-2006.htm
http://www.roadabletimes.com/
http://www.des.emory.edu/mfp/Kuhn.html
http://www.des.emory.edu/mfp/Kuhn.html
http://www.dual-use.com/liability_and_safety.html

Chapter 3: A Vision of the Future

Although no developers have shown any interest yet, you may imagine being in the
near future when they do massproduce kits or factory-built StrongMobiles. The following
story assumes that a realife miracle has occurred and a farsighted manufacturer makes
aircars. You can imagine there are many people who wouldn't think of climbing aboard a
small airplane, but who would have no problem getting into an aircar that looks and feels
like their own cars. Maybe you are an experienced private pilot, or maybeoy tried the
usual flying and gave it up due to the hassle and inconvenience, or, maykeu are a busy
traveler and have been attracted to flying and driving instead of only driving all day and
some nights.

You looked over the website and then got a demride in a StrongMobile and then signed
up as a launch customer when you compared your current business travel with the
advantages of using a Dragon. You bought or leased a StrongMobile from your dealer or
maybe it's in your organization's fleet. Maybe yair StrongMobile has a Commercial Off
The-Shelf, COTS, chassis from your favorite car manufacturer, with purposéuilt

airplane parts from your favorite airplane manufacturer.

Perhaps you and your team of a dozen or so Dragon Drivers have built your fleet
StrongMobiles from kits either at your team factory or atyour regional
StrongMobile factory or dealer with quick-build set-ups.

You have been trained in the systems and operations and gottgour check-out.
You have also becomesed to the peo@ gawking at your 'flying car'.

Now you have the freedom to simply get into your StrongMobile at home or work and
perform much of the pre-flight in your 'hangarage' out of the weather, since it's less than
twenty feet long and eight feet wide. You can & your passenger and about 130 pounds of
baggage or cargo or special purpose equipment. If you're travelling solo, you coulip up
the right seat to provide unobstructed space ttbad an extra195pounds.

If you're operating the recently conceivedour-seat StrongMobile, then you can load up
two more passengers and their baggage or you can remowesimply flip up the rear seats
and load up their equivalent in cargo, about00 pounds. You can drive with your
companion or your cargo to your local aiport or organizational airstrip or private road.

You feel right at home as you drive, with the familiar conventional automobile controls and
feeling. You can do your engine checks as you drive and warm up the engine and cabin (or
cool it with the Air Conditioning System, ACS. You could file your flight plan via cell

phone with FAA at home before you leavand check NOTAMs and TFRs

Many of the thousands of publieuse airports may be within ten to twenty miles of your
home base; perhaps you have accessthe many private or corporate airstrips.



You can forget about tiedowns and tow machines and hangar fees and othruisance
paraphernalia like them. Likewise, you can bypass the parking lots airline terminal s, car
rental, and the hassles they re@sent. You can refuel at an automotive service station with
automotive fuel http://www.aviationfuel.org/

When you arrive there, you can, like a magician, push the FLY button to transform your
Magic Dragon into an airplane. You may hear the electrical acators and motors

humming and the solenoid locks as the wings spread, the tailplane spreads, and the rear
bumper changes into a streamlined fairing in about one minute. If necessary, you stow the
front license.

You move the gearshift lever into Neutralthen over to the Fan position to engage the fan
and notice the jet breeze coming from the outlet nozzles. You lower the rudder pedals, line
up for take-off, and move the upper half of the steering wheel so you have a clear view of
the instruments and contols.

The true power of the 'Magic' is that it not only transforms the aircar from
automobile into airplane, but it also transforms the car driver into a pilotaviator.

You can then fly a few hundred miles in a few hours, extending your operating rargfar
beyond the typical distance you could drive your car in the same time, about twice as far.

If you have the turbocharged versions of converted automobile enginesd supplemental
oxygen then you can cruise faster and higher.

You will probably use the FAA's Wide Area Augmentation System, WAAS, for navigation
and approaches.

You might watch your Dragon's shadow passing the traffic on the highway below,
especially when traffic is slowed down or stopped due to congestion, construction,
accidents, orcurves. Maybe there's no road at all below, if your home base or destination is
beyond the shores on an island or peninsula or in the mountains.

You canplan your flight to bypassthe congested airspace around jetliner hubs and
denselypopulated urban areasand maintain a course that provides for gliding to an
emergency landing strip, should the engine quirom fuel exhaustion or failure.

On a clear day, you may occasionally see another aircar within a mile of your position. You
may be aware that you flying is so quiet to those folks on the ground that they will not
even notice yourStrongMobile Dragon flying over them.

Instead of the typical airline bag of nuts, you carsnackwith your favorite foods and
beveragesn the privacy and comfort of your StrongMobile.

You could land at an airport near your destination, push the ROLL button to transform
your Magic Dragon into automobile mode, and drive on to your business or recreation.



You can do faceto-face reattime meetings or load and/or unload yar cargo, or attend
events. Whenever you choose to, you could drive your Magic Dragon back to the airport
(the same or a different one), transform ifand fly to another destination, or fly it back to
your local airport, transform it , and then drive it to your home or business.

Note that, in contrast to traditional transformations between car and plane, you can spend
the time you saved during transformation in flying farther. As an example, if you spend a
half hour in a traditional transformation and only ten minutes with your Magic Dragon
(including refuelling), then you save a total of forty minutes and you can g0 miles

farther, at the same speeds.

Note that, for many trips, the Magic Dragon's cruise speed of 140 KTAS equates to a
traditional fast airplane cruising at about 200 KTAS, on a doo#to-door average speed
basis including transformation time.

The advantages of StrongMobile operation, with quick and easy transforming effort,
become even more apparent for cases where visits to multiple destiions are required, se
called 'round robins'. As an example, one may consider shorter trips of, say, two hundred
miles, visiting two or three destinations in one day. Some users may want to routinely trade
off the baggage capacity for fuel capacity so #y could eliminate a refueling stopThere is
space availablen the optional 50-gallon fuel tanks that could providean extra 10 gallons
one or two hours for more enduranceFor day trips with minimum baggage, the weight
allowance may be used for kingsize pilot and passenger. Obviously, you could make an
extended "Grand Tour" of several days or even weeks to many destinations. When the
work-week is done, you could use it foweekend recreational travel.

OR, Maybe you would prefer to charter a trip and have someone else do the operating for
you. You could simply call up your charter taxi service or corporate transportation office
and make arrangements.

OR, Maybe you have to move a few hundred pounds of urgent cargo a few hundred miles.
The seats may be made to be removable and replaced wibntainers for cargo.

Ditto for hiring a charter service with a chauffeur-pilot.

OR, Maybe you and your companionsvant to drive and fly your Dragon for the sheer
enjoyment of dancing with the winds and enjoying the bird'seye views, as you expand your
day-trip neighborhood beyond the airport gates

to experience high flight in the wild blue yonder.

OR, You can makelocal trips on the roads and highways, when it's more convenient to
simply drive your Dragon.

OR, If the weather is really foul, you can simply drive your Dragon.

The fiother side of the coim also has drawbacks, adescribedin the Magic Driver Ditty .



The Dragon Driver Ditty

Sing to tune of "If you're happy and you know it, clap your hands

Oh, there areno orange barrels in the sky,
You can leave them all blow you when you fly,
There may be thunderstorms and ice,
Otherwise, it's pretty nice,

But there are no orange barrels in the sky.

There are no impaired drivers in the sky,

You can leave them albelowyou when you fly,
Landing winds too strong and cross,

Don't go there, avoid the loss,

But there are no inpaired drivers in the sky,

There's nopotholes nor debris up in the sky,
You can leave them albelowyou when you fly,
There are flocks of ducks and geese,

That can interrupt your peace,

But there's no potholes nor debris up in the sky.

There are no congested highways in the sky,
You can leave them albelow you when you fly,
Sometimes congestion with ATC,

Makes conversation too busy,

but there are no congested highways in the sky.

There are no slowmoving trucks up in the sky,
You can leavethem all below you when you fly,
There may be thunderheads with hail

That can make your face turn pale,

But no slow-moving trucks up in the sky.

There are no lakes or rivers in the sky,

You can leave the bridgeébelow you when you fly,
There may be ceilings that are low,

That make flying a real "No-Go",

But, there are no lakes or rivers in the sky.

There are no speed limit signs up in the sky,

You can leave them albelow you when you fly,

You can travel twice as fast, and burn ugwice the gas,
But, there are no speed limit signs up in the sky,

There are no refueling stations in the sky,

You will leave them allbelow you when you fly,

So be sure supplies will last,

When the headwinds burn your gas,

6Cause t her e statioesimhesky.ef uel i ng



Chapter 4: A Typical Operation

When people ask, "What will a Magic Dragon do for me?", the inventor's answer is in

terms of the design specifications for making a mediumange day trip. Annual utilization

is envisianed as 1,000 flight hours, flying 20 hours on three days per week, plus monthly
weekend vacation trips. The road mileage is estimated as a dozen or so twemntye trips

per week, for an annual mileage of about 12,000 miles. You can compare it to making an
automobile trip in the same times covering less distance. Some operators might fly as much
as twice this.
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The standard trip is defined as a onalay 400-mile radius combination of road and flight
modes in a dozen phases:

. [ 7:30] Prepplanning in road mode and inspection at home;

. [ 8:00] Drive to home airport;

. [ 8:30] Transformation from road to flight mode (pre-flight checks);

. [ 8:35] Flight to destination;

. [11:40] Transformation to road mode;

. [11:45] Drive to final destination;

. [12:15] (Lunch) Conduct business or recreation for a couple of hours;

. [14:15] Drive to airport and refuel;

. [14:50] Transformation to flight mode;

10. [14:55] Flight to home airport;

11. [17:55] Transformation to road mode and refuel; and

12. [18:00] Drive to home by 18:30.

(' Trip is based on140 knots true/161 mph for about 420 nautical miles With an average
wind at cruising altitude of 6,000feet of about 20 knots, the actual groundspeed for a
round trip would be about 155 mph, for a 3Gknot wind, GS would be 148 mph, and so on.)

O©CO~NOOUTLEWNE

Many trips that cannot be done within schedule and budget constraints wittraditional
non-aircar technology maybe made easily with StrongMobiles.
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With a StrongMobile, you can drive to the airport, take off, fly up to the edge of a weather
system, land, drive to the other side of it, continue flight to his destination airport, and then
drive to his final destination. Magic Dragon Drivers may use combination trips to have
flexibility in selecting airports In general, you can plan your trip for various situations:
Plan A - VFR or IFR direct without problems [probability of about 80%]; or

Plan B - weather or TFR deviations of less than one hour [probability of about 15%]; or
Plan C - deviations of more than one hour, but less than two hours [probability of 3%]; or
Plan D - Driving only [probability of about 2%], or

Plan E - Airports and Roads closed [probability of less than 1%], or

Plan F - Aborted trip en route and overnight or more delay [probability of less than 1%].

Looking at it from another viewpoint, users may use the same time and extend their range
of operations. As an example, if one spends six hourglay in travelling by car to go on a
180-mile round trip, then he or she could extend the range to a round trip of over 420
miles, with reserves. The operating area is thereby quadrupled.

Example of 10-hour day trip with 3-hour stopover, contrasting travel
by road car (brown) and aircar (blue) from Cincinnati /Sporty's and others.
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Chapter 5: The BusinessModel for Full -ScaleDevelgoment and Production

When people ask me, "How much will a Magic Dragon cost to build and own and
operate?", the inventor's answer is, honestly, "Whatever people are willing to pay for it.".

A very rough estimate for a basic, homébuilt version, is about $60,000, with the cosif the
engine and power subsystems accounting for the lion's share. Buying a factdwyilt Magic
Dragon may cost twice as much to pay for labor and overhead, with savings in scale. Of
course, an aircar inherently is an automobile, so this must be factoradto the cost

equation, since it avoids the cost of an automobile. The savings in travel time and
convenience and extension of travel range would exceed the cost for many owners, renters,
or leasers. Insurance costs may be lower, due to the safety featudescribed atSafety,

Risk Management, and Legal Aspects

One may assume Magic Dragon life cycle of 10 years; calculations are for 10 years at 1,000
flight hours and 10,000 road miles per year. Fobusiness use, owners may expense the cost
of leasing or owning and operating their Dragons.

Investors andprospective buyers would be informed of TACRA survey results regarding
prices for manufactured or kit Dragons. During the survey period, a concurrehcost
analysis may be done to determine the required funding; when the investment required
and the survey match, the program light will turn green. As an example, "Plan A" would
involve 1,000 Dragoneers willing to deposit 10% of the price toward developmie with a
guaranteed delivery price of $200k for a manufactured and certified basic Magic Dragon.

Kit builders may plan on investing a few hundred dollars per week over a period of a few
years of parttime work. As an example, they may spend an averagd $400 per week over
three years, for a total of about $60,000, while working an average of about twenty hours
per week. The Dragon Lair central kit factory may provide the chassis and suspension with
the power subsystems, including transaxle and fariP lan B" might involve 1,000
Dragoneers willing to deposit 10% each for a guaranteed delivery price of H00k for a kit
they would build on the 51% rule, without certification.

In response to a Request For Information by the Air Forcé Agile Combat Support
Program, the project was submitted for consideration by the Mobilization Analysis
Working Group as a candidate for development beginning in 2010. The mission was
described as a light utility personnel/cargo transport to support forwad operating
locations. StrongMobiles might also be employed as manned observation platforms,
performing the Intelligence, Surveillance, and Reconnasance, ISR, mission, similar to the
inventor's experiences as a Forward Air Controller in Cessna €s andFord M -151sThe
submittal envisioned a fleet of 20 vehicleat a unit cost of $ 250Kand total Life Cycle Cost,
LCC, for research, development, test and evaluation and deployment of $29 million dollars.
The brief description notes that the cost for a StrogMobile is more than theLCC of a car
or an airplane, but is less than the.CC of a carand an airplane.


http://www.strongware.com/dragon/legal.htm
http://www.strongware.com/dragon/legal.htm
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The finances of the three main players in the buying or leasing scenario are described
below.

MANUFACTURER:

Develops aircar- invests $10Mfor engineering, tooling;

Sets up plant, human resources, suppliers, insurers for production;
Produces 2,000 units per year at unit cost of $75,000;

Produces parts for maintenance and repair;

Sells aircars and parts for 15% profit; and

Sets up dealetbuyer financing at 10%, earning 10%prime rate of ~6%.

DEALER/LESSOR:

Sets up sales and service, training, and leasing;

Purchases X aircars for $100,000 each at 8% interest for 20 years with monthly payments
of ~$2,000X;

Leases aircars for 100 hourper month, 1,000 hours per year, at $150 per flight hour;

Pays operation and maintenance costs of $75 per hour $7,500 per month each;

Pays for facility, employees, etc. ~$4,000 per month spread over X;

Earns profit of $15,000- $7,500- $2,000- $4,000= $1,500 per month each;

Performs service/maintenance/repair as required; and

Operates training center and chartertaxi services.

OWNER/LESSEE:

-Users cost $100 per hour each of two, operate flying 6+ hours per day, 25 hours per week,
100 hours per manth;

-Owner buys aircar on $120,000, 1-§ear 6% loan for $3,000 per month;

-Owner pays fuel, maintenance, insurance of $125/hr for 100 hrs, $12,500/mo;

-Owner avoids user costs of $200/hr for 100 hrs, $20,000/month;

-Lessee leases for $150 per hour tessees; or

-Cost avoidance of $200 per hour for each flight hour, based on typical trips, $20,000 per
month, saving

=$20,000- $15,000 lease cost = $5,000 per month.

Several ceowner organizations or individuals could timeshare use of their StrongMobiles
and share expenses. Other factors such as prestige, business opportunities, quality of life
for users should also be considered. After production of the tweeat verson gets
underway, the manufacturer may wish to pay off the starup loan or go into development
of the four-seat version. When the loans are paid off and production ramps up, then the
market may be ripe for lower-priced versions for a broader market.

The inventor will welcome any developers/venture capitalists to take the lead for the next
phase of designing and building the prototype and production versions of the
StrongMobiles. The inventor envisionsa potential market and a billion-dollar industry of
thousands of operators and passengers who could avoid millions of wasted hours while
driving on the highways and changing modes, within a decade from staup.
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Chapter 6: The History of the StrongMobile Project

Development of theStrongMobileshas been ongoing for forty years in several phases.

RASer: The RASer (inventor's initials), was designed originally in the late '50s as a

lifting -body aircar (U.S. Patent 2.923,494). The main difference between the RASer and
other roadable airplanes, officially called "autoplanes” by the U.S. Patent Office, was the
criteria that it be a one-piece vehicle, that is, no parts need be detached at any phase of
operation. This criteria then required that the wings be small enough to be ingtled

with the road vehicle. Previous aircarprojects, such as the Ford/Stout Skycar, the
Waterman Aerobile, the Fulton Airphibian, and the Taylor Aerocar, did require
detachments and thereby increased the required time for a conversion operation.

The problems with propeller stowage were alleviated with a design similar to the Coanda
1910 that had a nosenounted compressor with a short duct and side exhausts.

RASer was a vectored slipstream design; the stub wings relied on fan exhaust for lift. This
wasbased on the wingless NASA/Lippisch "Aerodyne" that resembled & t i paarel i B
Planed with a downward-vectored exhaust stream.

First thermojet airplane, Coanda 1910

The vectored fanstream design was later seen to be too risky due to the potential for
engine failure at low altitude, such as landing or takeff, and subsequent catastrophic loss
of lift with little potential for recovery. Also, the aircraft landing gear mounting was found
to be unsuitable due to weakness and the design had inadequate brakes for highway use.
Construction on a prototype RASer was begun, but abandoned due to extensive
relocations, time constraints, and the aforementioned design deficiensie
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StrongMobile

The RASer was then modified in 1963 with conventional swiradple wings as an
undergraduate Aeronautical Engineering Airplane Preliminary Design project. The
inventor's Instructor was the late Edgar Lesher, who held world speed records for
lightplanes; he advised the class to "distort the specifications”. The specifidah chosen to
be distorted came from my background in Detroit, that is, to distort by increasing the
production numbers by making the airplane roadable. The figure below shows the
preliminary design sketch for the project. The design was to have had a rdalrive via a
power take-off from the aircraft engine with a Dodge Flexidyne transmission and
lightweight, light duty differential gear by V -Plex. At full power for take-off, the jet
exhaust was calculated to be about 250 m.p.h., giving a boost to the wiogt lift, thus
retaining the RASer's vectored lift notion.




A small model of the StrongMobile was built and displayed at the
Experimental Aircraft Association's National Convention ca. 1965.
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L . Rudder
Spoiler aileron operation coordination is not
necessary

Less lift, more drag

Full-span flaps

More lift, but more Need rudder to
induced drag -~ offsetadverse yaw

T - Less lift, but less
) induced drag

Conventional aileron operation

Initial Test, CalTech Guggenheim ., ca 1970

L/D =5 without improvements

at 12 degree angle of attack.

L/D = 8 with improvements
Tufted 1:12 model for flow visualization.

("Keep the c.g. afoot in front of the wing.")
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The StrongMobile design wagested in the CalTech Guggenheim wind tunel as shown
above. The tests showed that the aft fuselagpdy and tailplane interfered with each other
and created a nozzle effect; this was cured by 1@esigning the aft fuselage to provide more
up-sweep towardghe tail; this also makes for a more stable reflexed fuselage airfoil.
Improvements to the 1/12th scale wind tunnel model were mainly removing the wheels and
smoothing over the wheel wells, similar to the retractable concept. The Cal Tech
technicians alsoremoved the wheels and filled in the wheel wells with clay and tested again;
with the streamlining, the lift/drag ratio was 8:1, which is quite acceptable by airplane
standards. The lower portions of the wheels will remain exposed for the initial engineeg
prototype, although the wheelwells may be more streamlined with retractable "slipper”
covers The model had a simulation of an engine cooling exhaust augmenter nozzle; this
cowling design showed separation and was changed.

Other improvements increase e L/D, such as eliminating the engine cooling
exhaust duct drag, increasing wingspan, and reontouring the turtleback to
reduce interference with the tailplane. Testing the current design is required.
The design was patented with US Patent 3,612,441%, Oct 1971.

The design was then put on the back burner, so to speak, as a result of

the vanishing lightplane market that was influenced by liability litigation and the fuel
crunch. The inventor continued to refine the design with several design improvesnts. The
rear end was changed to include aonvertible bumper fairing that provided better
crashworthiness. The large single dorsal fin was replaced with dual fins, a "pitail. The
biggest change was to enlarge the wing surface area to accommodate thdextiweight of
changing the design to use automotive suspension and drive train. The solution was to add
folding wingtips and stow them.The design was renamed "Magic Dragon".

A 1/12" scale tether model showed that the stability and center of mass were OK.
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A Y2 scale model was built and displayed at the Dayton Air Show. It had a fixed tailplane,
but was otherwise representative of the Magic Dragon design.

——

g
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Chapter 7: The 'Magic Dragon' Aircar Development Project

Designing the 'Magic Dragon' aircar prototype is a personal "labor of love" work in
progress. The project is personally funded by the inventor at a $5K per year level. The
design was begun several decades ago and immpements are made daily. The design is now
considered to be mature enough to proceed with prototype development, so, the inventor is
proceeding with developing his own Magic Dragon. The information provided here is
offered so that individuals, groups, or eganizations who are interested in building their

own Magic Dragons can participate in forming a cadre for further development. The Al

Car Research Association, TACRA, is being established this year, so anyone can join by
sending an application at*Associate Application.

Currently, work is concentrated on showing the fultsize mockup fotos at various meetings.
Long-range planning by the inventor working alone is that it will likely take about five
years to build, test, drive, and fly. An alternative is b enlist the support of aircar fans and
investors and developers.

One may reasonably assume that there are many folks who are not only curious about
aircars, but actually would buy or lease and use them if they were available. However, mass
production by an established manufacturer is controversial because of the potential for
liability litigation. The Magic Dragon Development Program is intended to provide an
alternative way for Magic Drivers to construct their aircars as homebuilt aircraft, with

plans and parts to be made available, in about two to four persogears of effort. Initially, a
group of builders and owneroperators may organize as a "Lead Cadre" to build two or

three or more Dragons, on a cawner basis. The organization may be formalized a& non
profit scientific research charitable organization. Some Dragons may be built for personal
use and some more to sell or lease to others and so pay for the personal Dragons.

A network of Dragoneer Centers with facilities for parts and kits, building, and testing may
be developed. Later on, the Centers may be used for training, rentals and leasing, and
servicing. Franchises may be used in cooperative consortiums for informatiesharing and
specialized building. Some teams may grow into production faaries, doing purchasing
and distributing, sub-assembly, and parts manufacturing for others. Eventually, some
teams may build Dragons for resale and become manufacturers.

Development and production of the "Magic Dragon" aircar is considered to be a vialel
enterprise that would satisfy a niche market and provide a profitable venture for an
extensive period of time. This may involve a planned operational use of, say, 10,000
Dragons in about 10 years, 20,000 in operation within 15 years, and, ultimately, &of
thousands of aircars in use within 20 years. Within a decade, FAA type certification may be
obtained to allow charter/taxi or other commercial use. There may be many other missions
that may be done better with Magic Dragons, such as defense liaisonaadual use

program. Others may include highurgency cargo.
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Chapter 8: Preliminary Design Overview

The inventor's background as a worker in the automobile industry, as an aircraft mechanic
in the Naval Air Reserve, as a Command Pilot and Aerospace Engineer in the Air Force,
and as an instrument rated Commercial Pilot gives him a broad view of the persah
transportation scenario.

When the inventor was studying Aero Engineering, his instructor, Ed Lesher (world
lightplane speed record holder) admonished students to "distort the specifications”, that is,
design something different. This inventor, having ben born and raised in Detroit, chose to
emphasize the potential production quantity as the primary driver. His preliminary design
of an aircar was graded "A+". The design was the basis for the second patent, #3612440,
the predecessor of the Magic DragonThe inventor then decided to improve the design to
incorporate a complete automobile aspect, rather than beingmited to a roadable airplane
design. This change required many redesigns taccommodatethe additional weight of
COTS automotive components.

The sketches at "Current Design Views" show the license and registration as "N142MD";
the "142" sums up the essence of the Magic Dragon as one "1" vehicle for "4" two "2"
modes of travelling, both driving and flying, This is without any changing of seats or
baggage from one vehicle to another and back again. Likewise, the Magic Dragon logo, in
the form of an Oriental ouri-bouri symbol, shows the flying and rolling modes working
together as a system, where there are some flying aspects in the rolling and weesa.

Several folks asked why the inventor calls the moelp of the StrongMobile the ‘Magic
Dragon'. He explained that, since all of the more obvious hames had already been used
previously by others, he chose to recognize that the fan blows out of th#is, so, it seemed
appropriate to call it "Puff, the Magic Dragon". It's also reminiscent of the primordial

flying dinosaurs, or pterosaurs. Persons who operate the Dragons may think of themselves
as "Dragon Drivers" or "Dragon Masters".

The main designdesiderata for the Magic Dragon are that it should be simple, safe,
convenient, and attractive. The last item is considered to be a parameter that is impossible
for the designer to measure, since, like beauty, this is in the mind of the potential users A
an example, the StrongMobilemock-up model has brought outcommentslike "Way Cool! -
Good Luck!" from the many folks who have seen it.

While the true beauty of the StrongMobiles can only be experienced in actual operation,
the design that provides the operation is very unigue.
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While it's relatively simple to set down the desired performance, the task of designing a
machine that has a god chance of achieving this performance is quite another thing.

Briefly, a two-seat StrongMobile trades the two rear seats of a typical automobile for its
flight components, or, said another way, it trades the two seats of a fogeat airplane for

the added weight of the road components. In the same way, the fogeat version trades off
two seats of a siseat airplane for road components or two seats of a speat automobile

for aircraft components. Thus, the users can pay just as much cost and burn twitlee gas

to carry half the payload in half the time, with freedom to choose their own times and
places and doofto-door convenience.

_(Even though the inventor was a member of Mensa and Intertel, and had the help of many
mentors stretching back to the bemnings of inventing, the design has been under study for
several decades on a spare time basis, due to the problems involved.)

The main features of the Magic Dragon are that:
1) itis a fully integrated automobile and airplane that carries its wings andail with it; and

2) transformation between airplane and automobile modes may be done with a push of a
‘((

button, like magic.
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Scale: 2p/" 1:48

This profile view shows the overall arrangement inside the StrongMobile.

Engine and road drive design is driven by the requirement for heawguty ‘workhorse’
operation with high availability and minimum maintenance. The use of converted
automobile engines and drive trains that can go for 100,000 miles between scheduled
maintenance actions (other than Lube, Oil, and Filter) is highly desired for maximum
availability.

The propulsion controls and instruments are simplified to eliminate traditional aircraft
items such as magneto switches, mixture controls, primer controlpropeller controls, cowl
flap controls, and so on. Fuel flow is measured via totalizer to reduce hazards of
exhaustion.
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2d degree pivot for 24" radius ENGTHE
14" whels with low-profile fir o
wheels with low-profile tires 4p/..

Top View of duct and front wheels

The ducted fanairflow is bifurcated to exhaust along the sides of the body and wing root,
so the top and bottom of the body are not exposed to the jetwash and so have less drag.

L

A

The fan may be custormmade COTS by manufacturers such as AeroComposites.comThe
fan may generate about 100 Ibs. per sq. ft. of pressure over 6 sqg. ft. for 600 Ibs. of thrust.



http://www.aerocomposites.com/
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The enclosed fan igxpected to reduce the noise level from about 107 pndB to about 70
pndB, as contrasted to a conventional propelleor a low-noise propeller.
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A conventional offthe-shelf automotive muffler system will be used.

safety The engine will be

frame stopped during fan

grill engaging & disengaging.

Fan is locked during road operation.

Th= fan clutch disk
may slide forward on the shaft
far esngagemsnt and aft ror
disengagement, on a
splined shaft. onto the
drive disk on the fan hub.

~_fan_ Clutch is spring-loaded
to engaged mode.

Retainer and front thrust
bearing transfers thrust
loads from fan hub to
front of body frame

Control rod

Nose alinement bearing

T
Clutch plate slides on w?-.:?;

shaft splines with key transaxle

Cage transfers thrust
from hub 1o body frame
Cluteh shown in road mode

Fan Ciutch Diagram
03/24/2006 12/26/08 8p/"

firewall —>»

Chassis Frame
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Some survey responses indicated a preference for a mechanical road drive; a transaxle
similar to the Corvette seems to be suitable; this would weigh about 250 pounds and cost
about $3,000. Some responses indicated a preference for a fan clutch; a designcept is
illustrated for satisfying this desiradatum. With a clutch gear, the duct exhaust doors are
unnecessary; however, without the fan airflow for cooling the engine, a separate electric
cooling fan system is needed and will be built into the protgpe as shown in the skett.
Adaptersfrom the engine to the fan ando the road drive shaft arerequired and must be
developed. The drive train uses a drive shaft from the engine to the rear wheel transaxle
unit. The preferred item is the Corvette transaxe, which has an excellent record, costs
about $3,000, and weighs about 250 pounds. Similar mechanisms may be adequate.

Note: Filler neck
collapses during
side impact.
Fuel tank 50x15x15 = 50 gals.
. Less shaft space = 40 gals. \

pl”

<)

naln rails driveshaft: Rev. 7/22/08
. X 5122109
Section thru station ~ 120

The fuel tank is located near the center of mass so the quantity does not affect balance
significantly in flight. It is mounted low on the frame under the maincrossbeam

The location also provides protection in the event of eear impact collision.
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SPECIFICATIONS:

Hei ght: 800 [ 203 c¢ m] Bodyarea: 135 sq ft[12.4 sq m]
Width: 920 [234 c¢m] Wing + body area: 230 sq ft [21 sq m]

Length: 196 40 [ 589 c Wing+bodyloading: 12.6 psf [603
Pascals
Cabinwi dt h: 600 [152 c¢ m]
Aspect Ratio: 6.7
Cabin height: 540 [137 c¢m]
Span loading: 100 Ib/ft [150 kg/m]
Front wheel tread: 666 [ 168 cm]
Tailplane area: 33 sq ft [3 sq m]
Rear wheel tread: 560 [142 cm]
Tail volume: 316 cu ft [8.8 cu m]
Wheel base: 1190 [302 c¢m]
Dihedral: 12 deg [0.2 1]
Weight ratio front/rear: 45/55

Turn radius: 2406 [7.32 m]
Fuel capacity: 40 gals [151]!
Baggage space: 120 h x 600d x300w
Pilot plus passenger weight: 390 IbEL77
[30cm h x 152 cm d x 76 cm w] kgl
Weight empty: 2130 Ibs [968 kg] Baggage weight allowance: 132 Ibs [60 kg]
Weight loaded: 2900 Ibs. [1,318 kg]
Curb weight: 2390 Ibs [1,086 kg] Performance with Eggenfellner Subaru::
Cruise speed: About 140 kts [260 kph]
Wi ngspan: 2906 [ 8. 84 mat8,000ft, burning about 7 gals/hr
Wing chord (avg.): 130 cm] at 65% power.

Wing area: 95 sq ft [8.7 sq m]
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Current StrongMobile Design 3-Views & Data Sheets

strongware.com/dragon/blu2bird
Height: 80" (6'8") =0 fapanar
Width: 92" (78" A
Length: 19' 9" g |
Cabin width: 60" w =
Cabin height: 54" — |\
Front tread: 66"
Rear tread: 56" ;
Wheelbase: 119" / 5
Weight ratio: 45/55 a7 N
Turn radius: 24'
Baggage space:
12" -18" high by |
60" deep by
30" wide,~12cu.ft.
Weight empty: 2130 Ibs.
Weight loaded: 2900 Ibs.
Curb v:eigh_t: 2390 Ibs.

e

hzal I
ex chgr 1 =/ ==;———-——;

Scale: 2p/" 1:48

B @

Rev 4/11/10

Magic Dragon Aircar by StrongMobile Systems Engineering Branch of Safety Analysis Systems Co.
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. bludbird.bmp

Wingspan: 29’
Wingchord: 4’ 6"avg.
Wing Area: 108 sq.ft.
Body Area: 122 sq.ft.
Wing+Body: 230 sq.ft
Wing+Body: 12.6 p/stf [\,

Fuel capacity: 40 gals.

with 132 Ibs baggage,
| pilot and passenger
@ 195 Ibs each or
pilot and 320 Ibs cargo
Weight empty: 2130 Ibs
Useful load: 770 Ibs.

= = — e = =5 = — =3

| |V Weight loaded: 2900 |bs
. Cruise = about 140kis
\”@E M Range = about 600 nm
SN with an hour reserve wi

Aspect Ratio
=6.7:1

Span Loading
=100 Ib./t.

Tailplane Area

=33sq.ft \ Eggenfellner/Subaru

ey Y 220 h.p.@ 65%,3600 rom
Tail Volume burning about 7 gai/hr
=3l6cu. f

for20 n.m.p.g. (23 mpg)

Dihedral = 12 deg » at 7-8.000 ft. MSL .
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G 5 PEF
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Magic Dragon Aircar by StrongMobile Systems Engineering Branch of Safety Analysis Systems Co. RAS

The option of retractable wheels is illustrated.
The turbocharged version of the converted Subaru engine is rated aB@ h.p.
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Weight Empty = 2200

Weight Loaded = 3000
Wingspan = 38 ft

Wing Area =152 sq ft

Wing + Body Loading = 11 psf

7/30/07

Printinaigins 0.1

Augusi7, 2004
"Magic Diagen” Aitcan by SuongMobile Systens Enginsering Bianch of Salely Analysis Systems Co.  RAS

Shorter Take-Off & Landing versions are feasible for those who desire more utility.
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Nominal Engine Powe:r = 300 hp
Weight Empty = 2500 ibs
Weight Loaded = 3900 Ibs

IRRE xzxxxxmrce

Length = 24'9"

4 M : -
oo : 1.5p”
4“ - Scale 1:66.6
Z — Puinl maigins 0.4
. Rev.B: 9/16/09

s — Rev. A adds 1'to tail length, Nov.2005
StrongMobile Aica by SuongMobile Systens Enginsering Branch of Salety Analysis Systeme Co,  RAS

Operators may choose to use two Dragons for many jobs that requifeur-seatcapacity or
use the fourseat version; however, the design and development of the feseat \ersion is
considered to be a challenging venturd-or those who need more capacity, a sizylinder,
four-seat stretched version may satisfy.
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bludbird

Nominal Engine Power = 300 hp
Weight Empty = 2500 Ibs

Length=24'9"
Weight Loaded =

4000 Ibs

Rev. A adds 1' to tail length, Nov.2005

FEXFEERERCE T

Rev.: 4/18/10

1.5p/
Scale 1:66.6

Printmaigins 0.4
Augusi 7, 2004

w-tuing Bianch vl Salety Analysis Systems Co,  RAS




Some who have a need for more speed may like the SpeeDragon concept.

The ultimate limousine/camper/cargo version.
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