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All aircraft are defined by their mis-
sion. People hauling. Utility. Speed. 
Maneuverability and aerobatic prow-
ess. Sex appeal. No sense denying it: We 
choose aircraft kits and make the com-
mitment to build them based on an ever-
shifting set of needs and desires—often 
not the same thing. 

What if the mission objective is to fly 
a four-place airplane in the flight levels 
with turbine speed and piston efficiency 
on a high-performance, single-engine 
acquisition budget? Most experienced 
pilots and aircraft owners would say, 
“Yeah, right.” Or perhaps, “You’re 
dreaming.” Just as there’s no free lunch, 
aircraft that are capable of continent-
crossing speeds at the altitudes where 
certain kinds of weather cease to be an 
issue are unlikely to be available without 
a generous bank balance.

Efficiency as a Key Component
Burt Rutan recognized the lost work of 
the main wing lifting the downforce of 
the tail and designed a family of canard 
airplanes that included the Long-EZ. 
Rutan’s quest for efficiency most likely 
came from looking at the Wright broth-
ers, who were severely horsepower lim-
ited. In time, the Long-EZ morphed into 
a wide-body design with side-by-side, 
three- to four-place seating called the 
Velocity, thank you very much, Danny 
Maher. Maher started selling kits in 
1985, and today nearly 700 kits have been 
sold and 500 aircraft are flying. Through 
it all, these canard designs managed to 
make speed and efficiency their calling 
cards, offsetting their basic unsuitability 
for really rough, short airstrips.

Duane Swing built a Velocity in 
1989 and designed several modifica-
tions including retractable landing gear. 
Finally, Swing bought the company in 
1992. For a company to flourish and 
grow it needs a steady stream of new 
and better products. To fill that need, 
in 1997 Swing designed a larger version 
of the kit called the Velocity XL. The 

original design, the SE, was intended 
for 160 to 220 horsepower. The XL was 
intended for naturally aspirated six-cyl-
inder engines up to the 310 hp Conti-
nental IO-550. 

Engine Matters
When Ronald Stevens was looking for 
a replacement for his Cirrus SR-22, he 
came to Velocity. He wanted a comfort-
able, capable, cross-country airplane 
that would be much faster than his Cir-
rus. There had been one previous TSIO-
550-powered Velocity, but Stevens 
wanted to use an engine from Perfor-
mance Engines in La Verne, California, 
and add air-conditioning to the mix, 
and he was willing to fund the develop-
ment costs to do it. 

The engine is a ported and polished 
version of the TSIO-550-E with forged 
high-compression pistons and other 
tweaks that help safely raise maximum 
rpm to 2800. Performance Engines 
claims the modifications in total yield 
400 horsepower—that’s a 50-hp bump 
over the most stout version of the TSIO-
550 as available from Continental. Well, 
this should be interesting.

Horsepower joins with aerodynamic 
efficiency for superlative performance 
in the Velocity. Composite construc-
tion allows the airplane to have a sleek 
skin for low parasite drag while retain-
ing a comfortable cabin that would be 
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Gull-wing doors and the newly introduced 
sidestick option provide easy access to 
the spacious and comfortable front seats. 
The sill is low enough that clambering in 
proves easy.

The NACA duct on the nose routes fresh 
air through an oil heat exchanger to pro-
vide windshield defrost. Additional heat 
comes from a conventional heat muff on 
the exhaust cross-over pipe.



nearly impossible to design or build 
using aluminum. The combination 
of the gull-wing doors and the newly 
designed optional sidestick provide easy 
access to the front seats; rear seat access 
is tougher. (Neither your grandmother, 
nor your girlfriend in a dress will want 
to climb in back.) But anyone who is 
agile will have no problem and find the 
rear seats comfortable with acceptable 
legroom, even for a 6-foot-3, 220-pound 
aviation writer. The low-cabin appear-
ance of the airplane, due to its shal-
low side windows and high beltline, is 
largely an optical illusion; the place for 
people inside is notably large.

Panel Full o’ Pixels
A spacious instrument panel is unclut-
tered by two Garmin G900X screens 
and the three standby instruments. 
The last Velocity we tested had a then-
leading-edge Grand Rapids suite, but 

the two big-screen Garmins give the 
Velocity a true “big airplane” appear-
ance from the pilot’s seat. An overhead 
panel has engine starting and light-
ing controls. It would be a problem for 

those visually impaired by “short arms 
syndrome,” but for a myopic, advanc-
ing in years pilot accustomed to peering 
over the top of the spectacles, it worked 
perfectly. Luxurious glove leather covers 
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Velocity continued

Garmin’s G900X suite is new to the Velocity. Also of note are the PS Engineering DVD entertainment system (with three screens total), 
TruTrak Sorcerer autopilot and air-conditioning controls at the top of the center console. 

Stick ‘em up! The panel has ample space for the Garmin G900X and the standby steam 
gauges with luxury automobile styling and ergonomics.



seats generously padded with closed-cell 
polyurethane foam. It sat as comfort-
ably as it looked.

The fit and finish of the airplane on 
the outside is smooth and sleek. Many 
canard airplanes have a spartan exterior 
appearance, but Stevens has incorpo-
rated contemporary graphics appropri-
ate to the modern lines of the airplane. 
Not only did it look good inside and 
out, it looked fast.

Fast is a good thing when flying 
airplanes, but not a good thing when 
moving them on the ground. Photo 
flights almost always occur in the early 
morning or late evening when the light 
is low. When I saw where the airplane 
was parked in the display area on the 
grounds, I was convinced that we would 
never get it to a taxiway to fly in the 
morning light. But the patient Velocity 
crew worked carefully and efficiently 
to snake the airplane out, and in what 
seemed like only a few minutes, we were 
on a taxiway ready for start. 
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Velocity tXl-5
Kit price with quickbuild options ................................ $56,500
Estimated completed price ..................... $200,000 - $250,000
Estimated build time.............................................. 1800 hours
Number flying (at press time) ...............................................16
Powerplant .........................Continental TSIO-550, 310-400 hp
Propeller ................................ MT four -blade, constant-speed
Powerplant options............................ Continental IO-520/550

AirfrAme
Wingspan .........................................................................  31 ft 
Wing loading ........................................................  20.0 lb/sq ft
Fuel capacity....................................................................93 gal
Maximum gross weight ................................................2900 lb
Typical empty weight ....................................................1750 lb
Typical useful load ......................................................... 1150 lb
Full-fuel payload .............................................................606 lb
Seating capacity ......................................................................5
Cabin width ....................................................................47.5 in
Baggage capacity ............................................................100 lb

PerformAnce
Cruise speed ........................................... 288 mph (250 kt) TAS
 25,000 ft @ 75% of max-continuous, 24.5 gph
Maximum rate of climb ............................................. 1600 fpm
Landing speed (canard a/c don’t “stall”) ....86 mph (75 kt) IAS
Minimum speed .......................................... 75 mph (65 kt) IAS
Takeoff distance ............................................................ 1300 ft
Landing distance ........................................................... 1500 ft

Specifications are manufacturer’s estimates and  
are based on the configuration of the demonstrator 
aircraft. As they say, your mileage may vary.

READY, 
 

STABLE
WILLING

®

208.337.5111
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Continental Breakfast
Starting the Velocity is textbook Con-
tinental. After a little fuel boost, bump 
the starter and the big six in the back 
of the airplane comes to life. With the 
doors open there is no prop blast, and 
the exhaust noise is directed behind 
you. The gull-wing door, pulled down, 
shut with the feeling of a car door, and 
moving the latch forward to lock it gave 
the feeling of a pressurized airplane. 
With the door closed the cabin was 
eerily quiet. Demo pilot John Abraham 
reached down to turn on the climate-
control system and selected 68°. Within 
moments a cool breeze was flowing from 
the overhead vents.

The airplane taxis like any other cast-
ering nosewheel airplane. It is annoying 
to drag a brake, but differential braking 
works fine. The rudders are small and 
ineffective at taxi speed. The airplane 
did not show much tendency to weath-
ervane, but the winds were light. At 
the end of the runway the runup was 
standard with one exception: There is 
no trim indicator. The trim system is a 
spring cartridge, and the elevator tab on 
the canard is in plain view of the pilot. 
Abraham told me to trim the elevator 
trailing edge down, one finger width for 
solo, two with passengers, and add a fin-
ger for full fuel.

Above: A plenum chamber reduces cooling drag and increases cooling effectiveness. 
Ensuring that this highly tuned six-cylinder powerplant remains under thermal control is 
not the work of a moment. Below: A four-blade MT pusher propeller allows for a smaller 
diameter, resulting in lower tip speeds that increase efficiency, more ground clearance 
and reduced noise.

The main landing gear is a beefy built-up 
composite structure and, when retracted, 
is almost entirely concealed by simple 
gear doors.
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Gear Up, Let’s Go
An electric hydraulic pump in the nose 
compartment raised the gear, and the 
speed and climb rate continued to accel-
erate. We flew the short distance from 
Lakeland, Florida, to Plant City to meet 
up with the photo platform and photog-
rapher Richard VanderMeulen.

This was my first flight in a canard 
airplane. I was interested to learn how 
they handled and flew. My instincts told 
me that the airplane might be pitchy 
and light, but the powerful trim sys-
tem and fairly heavy control pressures 
make the airplane stay where you put it 
in pitch and roll. The airplane was yaw 
stable, and the rudders did little until 
about half deflection, then responded 
as normally. The sidestick option might 
reduce the control movement and hence 
the leverage contributing to the control 
forces. Rolling left was especially heavy 
due to the geometry of how your arm 
interfaces with the stick.

Many of the canard airplanes of the 
Rutan legacy have belly-mounted speed 
brakes. This one did not. Slowing to the 
120-KIAS gear speed required some 
forethought but was not a particular 
challenge. The gear extended without 
noticeable effect on the trim, and Abra-
ham recommended a final approach 
speed of 85 to 90 KIAS. Speed control 

The TSIO-550 has a wastegate con-
troller that manages manifold pressure 
and allows for full throttle on takeoff. 
It spooled up smoothly without over-
boosting. The initial acceleration was 
brisk. The small rudders require a signif-
icant deflection to maintain directional 
control, and my first takeoff wandered 
a bit off center. At about 70 knots indi-
cated (KIAS), the nose got light and a 
small tug on the outboard stick got us 
in the air. (I have not flown the previous 
center-stick arrangement, but the new 
sidestick setup allows for a single set of 
central engine controls and the possi-
bility of an instructor in the right seat 
catching your mistakes without having 
to literally fight over the stick.)

The aileron control forces felt heavy 
on the ground, and they were also heavy 
in the air. Again, a spring cartridge pro-
vides aileron trim, and there is no indi-
cator other than stick position. As the 
airplane left the ground, it was slightly 
out of roll trim and responded accord-
ingly. The heavy roll forces require a 
firm push on the stick, but while firm, 
it must be finessed to prevent over-cor-
rection. It’s a curious quirk that the aile-
rons require considerable force but are 
very effective in the initial few degrees 
of control movement. Once the trim was 
centered, the roll was not an issue. 

What’s in 
the Box

The Velocity comes in a variety of con-
figurations, priced by the factory minus 
engine, avionics, paint and interior. A 
basic kit includes all the major airframe 
components, including many pre-
formed composite parts. The fuselage 
shell is premolded, split horizontally. In 
the basic kit, the foam wing and canard 
cores are pre cut; the main and auxiliary 
spars are preformed.

According to the company, 80% 
of the kits sold go out in the full 
quickbuild format. The FastBuild wings, 
canard and tipsails are finished through 
primer, including installation of inter-
nal radio antennas. That option adds 
$13,000 to the base kit. (The price listed 
in the specifications table includes the 
major quickbuild components.) 

A FastBuild fuselage option ($9000) 
includes pre-installed bulkheads, 
firewall, conduit ducts, nosegear, 
maingear, axles, tires and tubes, and 
windshield. The fuselage halves are 
permanently joined, glassed and 
finished through primer.

—Marc Cook



It is not the airplane’s strong suit. It is a 
challenging airplane to fly precisely in 
proximity to another airplane. It wasn’t 
scary, but there was some turbulence 
and it was hard work. 

After the photos I got another shot 
at a landing, and while it was better, I 
wasn’t satisfied. We left the photo plane 
behind, swapped seats, and departed to 
climb up into the flight levels. Abraham 
knew the control pressures and posi-
tions, and his takeoff lacked the bobble 
in roll that had plagued me both times.

The Velocity XL is a purpose-built 
airplane. It is intended to be a high-
altitude, cross-country cruiser. With 

airframe meant the only way to slow 
down was with the brakes. They were 
effective, and we cleared the runway. I 
did not have canard flying figured out, 
but I would get another chance.

Slot into a Learning Experience
I have opined on these pages before that 
flying in formation is an excellent way 
to really learn how to precisely control 
an airplane. Joined up with an A-36 
Bonanza, we orbited for the photos 
that share the pages with this text. Most 
Velocity pilots will seldom find them-
selves in close formation with other 
airplanes. Probably that’s a good thing: 

was straightforward, but it requires pre-
cise movement of the stick. 

I was told the drill was to fly it on like 
a wheel-landing in a taildragger. Had it 
actually been a taildragger, there would 
have been an incredible bounce, because 
I failed to sufficiently arrest the descent 
rate prior to impact and the mains 
arrived firmly—followed immediately 
by the impact of the nosewheel. The 
composite maingear legs and aluminum 
nosegear strut took it in stride without 
any tendency to bounce, and we rolled 
down the runway. The combination 
residual thrust of the four-blade MT 
composite propeller and the slippery 

Engine controls are located where the 
pilot’s hand naturally rests.
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The rear seat can be configured spaciously for two passengers, or cozy for three. Leg-
room is comfortable for most, and adequate for even the tallest passengers.
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the two of us and full tanks, we weighed 
in at just less than 3000 pounds—
well below the airplane’s 3350-pound 
maximum gross weight, set above the 
factory’s max of 2900 pounds by the 
builder. The initial climb was done at 
35.5 inches of manifold pressure (MP) 
and 2700 rpm, burning 40 gallons per 
hour to yield a climb rate of 1700 fpm 
at 145 KIAS. That heady rate of climb 
continued up to 15,000 feet, where we 
commanded the TruTrak Sorcerer auto-
pilot to maintain 160 KIAS for cooling. 
This dropped the climb rate to 800 fpm, 
but passing FL180 the G900 was show-
ing 216 KTAS—in the climb.

At FL210 we leveled off and reduced 
power to 31 inches/2550 rpm, leaned 
to 26 gph on the rich side of peak, and 
waited for the airplane to stabilize. 

Rocket 
Wrangling

In 2008, Rocket Racing League 
purchased Velocity Aircraft as a way 
of ensuring its supply of airframes for 
the rocket-powered racing endeavor. 
In the time since, RRL has, according 
to Velocity representatives, kept its 
hands off, allowing the Sebastian, 
Florida, company to continue its 
efforts in the kit business. 

Two demonstration aircraft flew 
this year at the Tulsa Air and Space 
Museum airshow in late April, but 
progress has been slower than 
expected. Velocity stands ready to 
build the six airframes anticipated to 
be part of the racing league, but had 
not, at press time, received the order 
to start them. 

—M.C.

AIRCRAFT TOOL
SUPPLY COMPANY

Toll Free: 1-800-248-0638

www.aircraft-tool.com

AIRCRAFT ENGINE STAND KIT
Our new engine stand requires ABSOLUTELY 
NO WELDING. We ship it to you in a compact 
11”x11”x36” box (which makes shipping costs 
downright reasonable), with everything you need 
to get going. All you need to supply are a couple 
of 1/2” wrenches and a little elbow grease. 

p/n 65530C

Works with all Continental 
and Lycoming engines.

*Shown how you will receive 
your Engine Stand Kit.
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Come Back, Joneee
Getting to altitude in the Velocity is easy. 
Getting down requires some planning. 
Selecting a 190 KIAS airspeed hold in 
the autopilot and reducing the power 
slowly to 17 inches yielded a 1500-fpm 
descent—you would, of course, want to 
make that reduction from cruise power 
as gradual as you can manage. Caution 
would be warranted when hand flying, 
because the smooth contour of the fuse-
lage and the tight-fitting doors belied 
the fact that we were flying near the 200 
KIAS redline. That, and you’re eating 
airspace rapidly.

The Florida heat was kicking up some 
turbulence as we descended, and at the 
high indicated airspeed the canard was 
flexing in the bumps. Probably no more 
than the tail of a conventional airplane, 
but the tail is not in your field of view—
if it was, we might fly slower in turbu-
lence. Abraham said the canard could 
withstand in excess of 25,000 pounds 
of weight, far beyond anything we were 
experiencing in the chop.

Once below 10,000 feet, we canceled 
our IFR flight plan and sampled some 
air work. Steep turns required signifi-
cant nose-up trim or significant force, 
but were manageable. Power-off stalls 
were exactly like Rutan told us years ago. 
The canard is mounted with 3° more 
incidence than the main wing. Pull the 
stick full aft and at about 67 KIAS the 
canard stalls first, the nose settles, the 
airspeed increases, the nose comes up 
again, and the whole affair repeats itself. 
Add some power and the only difference 
is that instead of settling, the airplane 
does a stair-step climb. The rudders and 
ailerons are totally effective throughout. 
It is that simple.

That’s How You Do It
With Abraham flying we entered the 
pattern for a “demo” landing. I watched 
as he flew it right onto the runway with 
a slight flare, touched down smoothly, 
and then held the nose off until the 
canard gave up its lift and the nose 
settled to the pavement. He proved 
what I knew: For the earlier landings, 
the problem was with the pilot, not the 
plane. And to be fair, it was not a prob-

for a given IAS, TAS will increase 2% of 
IAS for every 1000-foot increase in alti-
tude. That means if the same power is 
available, for every flight level increase, 
the TAS will increase by 3.3 knots. The 
engine has plenty of manifold pressure 
available to produce cruise power at that 
altitude. Had the time and temperatures 
permitted, the airplane would have 
exceeded 250 KTAS at FL250. 

 Slippery airplanes seem to just go faster 
and faster, easing up to the ultimate 
cruise velocity over a longer period than 
slower, draggier ships. After a few min-
utes at FL210, the indicated airspeed 
settled on 167 knots, which the G900X 
computed to be 238 knots true (KTAS). 

The secret to operating piston engines 
in the flight levels is cooling. Doing so 
successfully requires a well-designed 
cowling system for a stressed turbo-
charged engine. At 26 gph, the engine 
was operating well rich of peak and 
using fuel to keep the CHTs below the 
yellow arc of 420° F. Abraham said the 
owner had not explored climbing and 
cruising on the lean side of peak EGT 
or TIT (turbine-inlet temperature). 
The plane was adequately instrumented 
for lean-of-peak operations, and several 
TSIO-550 operators successfully use 
LOP to keep their engines cool. This 
might be an option to improve efficiency 
and operate at higher altitudes. 

Let there be no mistake: 238 knots 
in a homebuilt at FL210 is an impres-
sive feat. An old rule of thumb says that 

Velocity continued

A fixed position trimtab, affectionately 
called the sparrow strainer, provides pitch 
feedback and increases pitch stability.
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lem, simply a matter of learning to fly a 
different aircraft.

So what does it cost? The company lit-
erature shows a budget breakdown that 
includes almost everything but air in the 
tires, except labor as part of a builder-
assistance program. Total: $318,000. 
That’s a Garmin G900X-equipped, five-
seat, mid-200-knot airplane. It’s fair to 
ask how Stevens did relative to his old 
Cirrus SR-22. The Cirrus is much slower 
and more expensive, he said.

The Velocity turbo was designed to 
be efficient and fly fast. Handling char-
acteristics were further down the prior-
ity list. Nothing about the handling is 
spooky—quite the opposite, actually; 
the airplane has forgiving handling. It 
just lacks the pleasant control forces and 
harmony that draw some pilots to an air-
plane. Other pilots like to rotate, estab-
lish a climb, engage the autopilot and 
be on their way. Like so many things, it 
boils down to personal preference and 
mission suitability. If your mission is to 
go fast in the flight levels in an uncon-
ventional aircraft that is, as these things 
go, pretty affordable given the speed, the 
Velocity is your answer. J

For more information, call 772/589-
1860 or visit www.velocityaircraft.com. 
Find a direct link at www.kitplanes.com.

DOUG ROZENDAAL
Doug’s pilot certificate 
requires two cards and 
includes ratings in busi-
ness jets, WW-II bombers, 
transports and fighters, as 
well as seaplanes, glid-
ers and the coveted “All 
Makes and Models of 
Single and Multi Engine 
Piston Powered” endorse-
ment. He holds a low alti-
tude aerobatic waiver and 
flies airshows in the P-51, 
T-6, 
Rocket, 
and 
RVs.
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