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Aircraft  designers who want 
their creations to go fast 
have a couple of basic paths 
to follow: reduce drag or 
increase horsepower. When 

you’re working with an existing design—
with the hard structural and aerodynamic 
work done and paid for—the decisions 
become easier to make. Slimming the 
profi le is diffi  cult, and every incremental 
reduction in drag comes at an increasingly 
higher price—the knot-per-dollar ratio 
changes for the worse with each clever 
drag-reducing detail. And, depending 
upon the airplane’s specifi c mission, cer-
tain avenues are blocked anyway. Reduce 
tail volume or wing area and pay the price 
in stability or utility.

Th e other route: more power. Histori-
cally this has come from a larger engine. 
But as the Velocity already packed a Con-
tinental IO-550 behind the fi rewall, the 
options here—short of, say, hanging a 
Pratt & Whitney R-985 back there—are  
limited. Moreover, as any aerodynami-
cist will tell you, dramatically increasing 
sea-level horsepower won’t dramatically 
increase sea-level speed.

No surprise, then, to fi nd the latest 
development of the popular Veloc-
ity canard four- or fi ve-seater comes 
via a pair of Garrett turbochargers. 
While the sea-level power is the same 

as the normally aspirated IO-550’s—
310 horsepower —the twin turbos help 
maintain this power well into the Flight 
Levels. Performance, predictably, fol-
lows suit. From a claimed 205-knot 
cruise for the non-turbo version, the 
TXL is said to cook along at 250 knots 
true at Flight Level 250.

Back to the Future
Unquestionably the Velocity is the fruit 
of Burt Rutan that has not fallen far 
from the tree. More directly, the Veloc-
ity traces its roots to Danny Maher, who 
adapted the Long-EZ design into a four-
placer back in 1984. Th e trademarks 
remain—forward canard, swept wing, 
tipsails as vertical stabilizers and rud-
ders (and, as with the Rutan designs, the 
rudders swing outward only)—but the 
details have changed tremendously since 
the early days, as we’ll see. 

Onetime Velocity builders, the father 
and son team of Duane and Scott 

Swing, eventually bought Maher out 
in 1992 and have continued to develop 
the Velocity. Th e design literally grew 
from the original Velocity, with a larger 
wing and canard, substantially greater 
interior volume, progressively brawnier 
engines, fully retractable gear, gull-wing 
doors and myriad improvements to 
the way the design is kitted. Today, the 
lineup consists of the SE, meant to carry 
160- to 200-hp four-cylinder engines; 
the XL, which is a foot longer, has more 
canard and wingspan, and is meant to 
hoist engines from 260 to 310 hp; the 
XL-5 variant, which employs structural 
modifi cations to the central keel to cre-
ate three-kids-abreast seating in Row 2 
but is otherwise similar to the XL; and 
the TXL turbo model. Moreover, any of 
these versions can be built as fi xed tricy-
cle gear or fully retracting models.

The Dash-5 Equation
As you’d expect, the airplane we fl ew 
was the Full Monty, an XL-5, retract-
able-gear variant with the turbo Con-
tinental chuffi  ng away out back. Th e 
XL-5 option package includes a revised 
interior structure that employs a carbon-
fi ber wrap on a truncated center keel 
section that would normally run fore 
and aft  between the rear seats. With this 
hump thus removed, a bench rear seat 
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Adding a twin-turbo Continental 550 helps the XL-5 tell density altitude to take a hike.
BY MARC COOK



can be fi tted, though the turbo dem-
onstrator had two sumptuously uphol-
stered buckets back there. 

Moreover, the XL-5 package includes 
heavy-duty brakes—that were eff ec-
tive in stopping the Velocity but about 
as numb as a lip full of Novocain—and 
additional baggage space. One way to 
get more cubby room inside the cabin is 
to build the fuel tanks a certain way. As 
is customary in the Rutan designs, fuel 
is carried in leading-edge strakes near 
the fuselage. Standard fuel capacity is 
70 gallons, but the inside bulkhead can 
be moved inward to accommodate up to 
93. Together with stronger gear legs, the 
Dash-5 upgrade permits a maximum 
gross weight of 2900 pounds, 100 more 
than the straight XL and a whopping 
600 more than the base SE.

It’ll Huff , and It’ll Puff …
Velocity has taken what many will feel is 
the smart route with the engine instal-
lation and ordered what is essentially 
an off -the-shelf package from Conti-
nental. Th e TSIO-550-C uses the more 
powerful crossfl ow cylinder heads, twin 
turbochargers and intercoolers. Th e pri-

mary modifi cation made by Velocity is 
to turn the turbo outlet pipes around so 
they face backwards toward the prop.

What’s more, this is a relatively under-
stressed version of the big Continental, 
limited to 35.5 inches of manifold pres-
sure for takeoff . Th ese same cylinders, 
on a diff erent spec engine, are asked to 
produce 350 hp. Th e engine’s 7.5:1 com-
pression ratio means that it sacrifi ces 
some fuel effi  ciency to the non-turbo 
550, but with the fuel injectors properly 
balanced, this engine is capable and con-
tented to run lean-of-peak EGTs to help 
win back some of that lost effi  ciency.

For cooling, a composite plenum is fed 
by two large NACA ducts on top of the 
rear fuselage. Th e intercoolers share the 
cooling-air fl ow, and there are smaller 
pickoff s to help cool accessories. Th ose 
circular outlets straddling the prop are 
supplemented by a pilot-adjustable cowl 
fl ap below the spinner on the centerline. 
It’s refreshing to see a kit manufacturer 
come to the conclusion that a high-per-
formance turbo engine has widely diff er-
ent cooling needs from takeoff  to cruise 
to high-speed descent, and put that con-
trol in the hands of the pilot. 

The Rest of the Beast
Current Velocity kits are what could be 
described as hybrids, part traditional 
Rutan and part thoroughly modern 
construction. In the standard kit, the 
fuselage arrives as two halves, split hor-
izontally. Th e fuselage, tipsails and the 
inboard strakes are vacuum-bagged, 
foam-core glass. Th e main wing and 
canard spars are premolded with the 
hardpoints installed. But the wings, 
canard, ailerons and elevator travel in 
the UPS truck as precut and indexed 
blue foam. True, this is a long way down 
the road from big blocks of foam, tem-
plates and hot-wire cutting, but there’s 
still a lot of “raw” glassing to be done.

Th ere’s a fi x, and it’s called quickbuild 
options. At Velocity, the fast-build kits 
give you completed wings, winglets, 
canard, with the ailerons and elevator 
premolded and fi nished through primer. 
A fast-build fuselage option—modu-
lar in the sense that you can combine 
quickbuild subkits with the standard 
kit—sees the factory join the fuselage 
halves permanently, install all internal 
bulkheads, and fi t the doors, side win-
dows and blank instrument panel. 
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Talk about equipped! N296TC carries a four-screen Grand Rapids suite, backed up by a Dynon D10A, GNS 480, MX20 multifunction 
display and TruTrak two-axis autopilot. Where’s the swimming pool? 



Costs are $11,500 for the wings and 
$7700 for the fuselage. As someone 
who has worked with glass–though not 
much with raw foam—it seems to me 
the costs are far outweighed by the ben-
efi ts, which include better quality on 
critical components like the wing shape 
and alignment, reduced build time (by 
an estimated 800 hours) and dramati-
cally reduced fi nishing eff ort.

Get In, Let’s Go
Th e TXL’s prime mission is clear: big-
time cross-country fl ying. In a nutshell, 
while it’s an entertaining airplane to fl y, 
it’s not optimized for banging around 
the pattern. So we set out for a long (ish) 
shakedown that would take me, com-
pany pilot John Abraham and Velocity 
techie Ken Baker to altitude for some 
airwork and then down to San Diego 
to pick up photographer Richard Van-
derMeulen. (Who, at about 6-foot-13, 
would make an excellent guinea pig to 
test back-seat room and comfort.)

Passengers can hop in through either 
gull-wing door and slide behind the 
front seats with ease. Th ere’s plenty of 
leg and shoulder room up front, and suf-
fi cient headroom. Th e windshield seems 
close, with dramatic A pillars that help 
form the few visual pitch references. 
(No worse than your fi rst few min-
utes in a twin-engine aircraft  and easily 

 KITPLANES   November 2007 13 

Twin entry doors swing up, a la a Mer-
cedes-Benz SL. Triangular protrusions 
form the leading edge of the wing strake.
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learned.) Th ose slit-like side windows 
are distinctive and also easily accommo-
dated aft er a bit of time.

Start-up is conventional Continental; 
with the whir and thrum well behind 
the cabin. Th e composite-skinned four-
blade MT propeller doesn’t have a lot of 
inertia, so the engine accelerates briskly. 
It’s also relatively small, so you need a bit 
more throttle than you’d think to get 
the TXL off  the chocks; as with the view 
out the windshield, the experience is dis-
tinctly jet like.

Ground steering is by diff erential 
braking, with the aforementioned feed-
back-free brakes and stiff  pedals conspir-
ing with a tight nosegear caster to make 
a jerky aff air. Later, Abraham did better, 
so chalk it up to pilot error. 

Initial acceleration seems slightly 
underwhelming given the horsepower, 
almost certainly because the canard 
design can’t spin a huge prop, but, 
according to my digital recorder, we hit 
60 knots indicated in 11 seconds and 
rotation speed of 70 knots 3 seconds 
later. I estimate ground roll through the 
intended rotation point of about 1500 
feet. Velocity lists the takeoff  distance as 
1300 feet, which might be possible with 
a full brakes-on, maximum-eff ort lunge.
According to the company, an accom-
plished Velocity pilot should be com-
fortable with a 2500-foot strip. Your 
mileage may vary.

Prior to takeoff , you’ll set the eleva-
tor trim by outside reference to elevator 
displacement, incremented in “fi ngers.” 
Th e heavier the airplane and the further 
forward the loaded cg, the more fi ngers 
you should be able to get between the 
canard top and the outboard end of the 
elevator. Our evaluation fl ight started 
at approximately 150 pounds under the 
maximum gross weight. For my fi rst 
takeoff , we misjudged the trim setting, 
so that aft er the power came smoothly 
up, the TXL began accelerating, and the 
target rotation speed of around 70 knots 
had come and gone; it required a big pull 
to rotate the nose. Th is pull, estimated 
at around 15 pounds, largely thwarted 
my attempts at smoothness and resulted 

in a post-rotation wing rocking. A few 
quick fl icks of the electric pitch trim set-
tled the airplane and relieved the control 
pressure, and it’s sure that pilots familiar 
with the airplane can better estimate the 
trim starting point. Get the gear stowed 
by 125 knots, and you’re good to go to 
the Flight Levels.

Getting Out of Town
Cleaned up and climbing, the TXL 
does extremely well. At 32 inches, 2600 
rpm and 110 KIAS, the demonstrator 
was climbing at 1300 fpm. Pitched over 
to 125 KIAS for better visibility and 

cooling, the rate of climb diminished to 
1100 fpm, still quite respectable. With 
turbocharging as your best friend dur-
ing higher-than-standard temperatures, 
this climb rate can easily be maintained 
into oxygen altitudes. Flattening the 
climb at 135 KIAS, we still could main-
tain 1000 fpm through 10,000 feet.

No question, the Velocity, particu-
larly at this weight and loading, is a 
trim-intensive airplane. Get it set, and 
it’s resolutely stable in pitch. In roll, the 
responses are much faster and the con-
trol forces much lighter than in pitch. 
It’s this characteristic—which would 
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Turbo Velocity continued

The base Velocity kit comes with all major airframe components less engine, propel-
ler, engine accessories not part of the OEM package, prop governor and hoses. It does 
include wheels, tires and brakes. The fuselage shell is provided split horizontally with 
the engine cowling part of the structure, to be separated by the builder. Many com-
ponents are preformed composites, including the main landing gear, air inlet scoops, 
maingear saddle, center keel, wiring duct, canard tips, fi rewall, instrument panel and 
glareshield. The main wings and canard start as precut foam. In the fast-build version, 
the fuselage is bonded together, the cowlings are cut free and fl anged; installation of 
major components is completed, including fi rewall, bulkheads, nosegear, maingear, 
axles, windshield and all side glass, doors and instrument panel. The fast-build wing 
option has all fl ying surfaces complete through primer. 
    —M.C.

What’s in the Box?

Minimal changes to the cowl were needed to accommodate the TSIO-550 engine. A 
manual cowl fl ap (center, below the spinner) helps pump more air through the plenum 
during takeoff  and climb.



technically be called a lack of harmony, 
though that sounds harsher than it’s 
meant to be—that takes the most accli-
matization by transitioning pilots. Baker 
pointed out that most pilots with high-
performance time learn to adapt to the 
Velocity in about 20 landings. He also 
pointed out that the bottom “feelers” on 
the tipsails are not structural and can be 
replaced without damaging the rest of 
the airplane. 

We continued our climb into thin air 
to see just how quick the TXL really is. 
Leveled off  at 16,500 feet at a typical 
cruise setting of 27 inches/2500 rpm 
and trimmed to a mixture lean of peak 
EGT resulting in 14.0 gph, we saw 223 
knots true according to the Grand Rap-
ids EFIS. A two-way speed run watching 
the GPS groundspeed disclosed an aver-
age of 210 knots. Even with the instru-
ment/static-system errors, that’s a heady 
number at this fuel fl ow, which pens out 
to around 63% power. Extrapolating up 
to FL250, assuming the traditional 2% 
per 1000 feet of TAS increase, the com-
pany’s claims of 250 KTAS are certainly 

reasonable at a higher power setting. In 
cruise, properly trimmed, the airplane 
is a delight. With speed, the roll forces 
increase and become more in line with 
pitch; and the airplane’s strong pitch 
stability—it begins an instant, strong 
return to trimmed airspeed from a pitch 
displacement either above or below the 
trimmed fl ight path—and high stick 
force per G proved confi dence inspiring.

Th ere are more reasons than fuel effi  -
ciency to run this engine lean of peak. 

During our climb, the center two cylin-
ders on each side exceeded 400° F, and 
would stay there during lean-of-peak 
cruise. Th e outboards were at or under 
380° F, so some fi ne-tuning of the ple-
num system might be in order. Here’s 
another example of the challenges inher-
ent in developing a happy turbo-engine 
package, as many others before Velocity 
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It’s a low-wing airplane with high-wing 
ground visibility; this is from the back seat. 
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1. A composite plenum chamber grabs 
cool air from atop the cabin and force-
feeds the cylinders and (seen outboard) 
the intercoolers. 2. Convenient cubbies 
reside in the leading edge of the strakes 
behind the door fairing. Don’t leave your 
keys out there. 3. For $8500, any of the 
current Velocity models can be fi tted with 
retractable gear, which folds neatly into 
the wing behind the strake. 4. Aside from 
reangled exhaust-side outlet pipes for the 
twin Garrett turbochargers, the Continen-
tal TSIO-550-C engine is as Mobile made 
it. 5. Twin scoops channel air to the engine 
compartment. 

1

3
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5

Turbo Velocity continued

VELOCITY TXL
Base kit price (excluding quickbuild options) ..............$54,350

Estimated completed price ......................$120,000 - $220,000

Estimated build time.............................................. 1800 hours

Number fl ying (at press time) ...............................................25

Powerplant .........Continental TSIO-550-C, 310 hp @ 2600 rpm

Propeller ................................. MT, four-blade constant-speed

Powerplant options...... Continental IO-550, Lycoming IO-540

AIRFRAME
Wingspan .........................................................................  31 ft 

Wing loading .......................................................  20.0 lb/sq. ft

Fuel capacity.................................................70 gal std (93 opt)

Maximum gross weight ................................................2900 lb

Typical empty weight ....................................................1790 lb

Typical useful load.........................................................1100 lb

Full-fuel payload .............................................................691 lb

Seating capacity ..................................................................4 -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, 17.5 gph

Maximum rate of climb ............................................. 1600 fpm

Stall speed (clean)* ..................................... 75 mph (65 kt) IAS

Takeoff  distance ............................................................ 1300 ft

Landing distance ........................................................... 1500 ft

Specifi cations are manufacturer’s estimates and 
are based on the confi guration of the demonstra-
tor aircraft . *Because the main wing is supposed to 
never stall in a canard-type aircraft , this fi gure is 
listed as “minimum speed” in the company’s speci-
fi cations.

have discovered. Even so, this instal-
lation is, overall, very well done, with 
good power control, superior smooth-
ness and generally good manners.

Oh the Places You Will Go
One benefi t of high cruise speed and 
comparatively low fuel burn is range. 
On a typical mission into the low teens, 
where oxygen demands aren’t as critical, 
the Velocity turbo will consume around 
10 gallons for takeoff  and climb to alti-
tude, leaving between 4.5 and 5 hours’ 
endurance with reserve on the full 93-
gallon tanks. Th at’s longer than most 
people want to sit in one place, though 
it’s defi nitely a nicely appointed, com-
fortable place. (Even the back seat, closer 
to the oily, noisy bits, is still fairly serene, 
with an unobtrusive rumble underpin-
ning a fair bit of wind whistle.) And, 
even with that fuel load, the cabin could 
still carry around 560 pounds of peo-
ple and stuff . Th at’s not quite four full-
size adults and baggage, but enough for 
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a family of four not heading for an NBA 
championship game.

Eventually, though, someone will 
have to use the restroom, or you’ll reach 
your destination, and it’ll be time to 
come down. Because the Velocity cruises 
so fast, one must take care to respect the 
200 KIAS Vne. Pull some power off , 
go to the rich side of peak to put some 
heat back into the cylinders, and down 
you come. Once slowed and brought 
into the airport environment, the pilot’s 
workload picks up. You’ll need to trim 
off  quite a bit of power to reach the 125-
KIAS gear speed; there are no other drag 
devices to help you besides the prop and 
throttle. As with the takeoff  and initial 
climb, the Velocity is trim intensive, but 
absolutely stays where you put it. Th e 
greatest challenge for the transitioning 
pilot is managing the control pressure 
diff erence between pitch and roll; the 
aileron forces lighten while the surfaces 
remain quite authoritative.

And, like all canards, the landing is 
nothing like a nose-high, full-stall aff air. 
Th e Velocity wants to be brought over 

the runway at a modest nose-high pitch 
attitude, with the pilot doing as little as 
possible with the ailerons to keep the 
wings level, and allowed to plop down at 
a constant pitch attitude. Descent rate 
is controlled mainly by power. I don’t 
fl y canards enough, so my fi rst landings 
always, well...do what a Hoover does; 
but they become good with practice. 

Cash or Check?
A Velocity SE starts at $31,950, with the 
XL going for $42,950. From there, add 
fast-build options if you like ($11,500 
for the wings; $7700 for the fuselage), 
retractable gear for $8500 and then 
budget $2900 for the XL-5 options. 
Powerplant choices will impact the 
bottom line. If you’re building an XL 
or XL-5, the opening gambit for a new 
engine is the Continental IO-550-C, 
at $51,950 with a three-year warranty. 
Th e Lycoming IO-540 (10 fewer hp) 
goes for $57,400 with a one-year war-
ranty. (Used versions of the Lycoming 
are far more plentiful than the Conti-
nental, but other IO-520/550 variants 

probably could be made to fi t. To get 
the turbo, prepare to spend $89,900, 
but that comes with all the turbo hard-
ware and a three-year warranty. MT 
props run $9500 for the three-blade and 
$10,200 for the quad-paddle item. Add 
in paint, interior, avionics—like the 
superb dual-GRT setup on the demon-
strator aircraft —plus the inevitable mis-
cellany, and you’ll have left  $200,000 in 
your wake. 

Adding speed and capability always 
costs more money, but it can pay back 
in surprising ways. Velocity’s tactic of 
strapping on a comparatively easygo-
ing turbo engine to a familiar, proven 
airframe provides not just extra speed 
but tremendous capability—to jump 
over and around weather, and climb to 
smooth, cool air—all without altering 
the XL-5’s personality or diminishing 
its can’t-stall safety margins. �

For more information, call Velocity Air-
craft  at 772/589-1860 or visit www.
velocityaircraft .com. A direct link can be 
found at www.kitplanes.com.
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