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A recent trip to Reno, Nevada, for the Aircraft  Electronics Association 
convention gave me the chance to fl y up from the big airport to Stead 
Field to spend the morning with John Parker in a setting less frazzled 
and intense than the Reno Air Races themselves. 

Parker, owner of American Air Racing, is in the off  season even more casual 
and laconic than during the races, which is saying something. His shop is tidy and 
undoubtedly productive, though during my visit Blue Th under was resting without 
an engine and work centered on other projects. 

I asked him about the new rules coming into eff ect this year—there’s a new Super 
Sport class that allows engines up to 1000 cubic inches as well as nitrous oxide injec-
tion and unlimited use of ADI, an alcohol-based antidetonation injection system—

and their eff ect on the outcome. “I don’t 
know that it’ll make a lot of diff erence 
this year,” he said. “But next year should 
be interesting. Th ough it would be a lot 
of work to make the Falconer engine 
much bigger than it is.” Th e current 600 
cubes is the limit without signifi cant 
modifi cations.

“Interesting” would describe what 
other Reno Air Races competitors will 
face when Blue Th under goes racing in 
2007. Parker is planning to use nitrous 
for more power and is working hard on 
perfecting the supercharger setup whose 
drive system failed him last year. (Th ese 
are very cool belt-driven superchargers 
that use proprietary fl uid couplings that 
are said to be more effi  cient than gears.) 
Parker noted that new developments 
cost money and that we’d been remiss in 
keeping his sponsors—primarily Snap-

On tools and Hartzell—in the news. Our bad. Good luck, John, and let’s hope for 
some good racing in 2007. Stiff  competition always spices up the show. 

And New Avionics at Sun ’n Fun
As we went to press, just a few days before heading east to Lakeland, word began 
trickling through that a host of new EFISes will appear at the show. Among them 
will be Grand Rapids Technologies’ new high-resolution EFIS, which will be larger 
and, supposedly, much crisper than its popular Sport versions. TruTrak will be show-

ing its new EFIS as well. Avidyne’s push 
into the Experimental market ought to 
off set Garmin’s delay of the G600.

Dynon is introducing fi rmware that 
will enable a revised layout for the D100 
and D180 screens. (See the ad on Page 7.) 
I’m excited about this update, which will 
be a freebie, because I’ve long moaned to 
the Dynon engineers that its numerals-
and-arrows implementation of vertical 
speed is, ummm, less than optimal. 

Th e new fi rmware will also integrate 
course deviation indicator functions on 
the main screen, giving you the choice of 
using the split attitude/horizontal situ-
ation indicator display or a single large 
format view. Also new is an expansion 
box that permits use of ARINC 429 
data stream, analog CDI/HSI connec-
tion and dedicated external knobs for 
course and heading. Knobs, I tell you...
knobs! Finally, Dynon is set to begin test-
ing on new fi rmware for the D120/180 
engine monitors to enable internal data 
logging. Woo-hoo...another item long 
on my wish list fi nally realized.

Th is category has responded incredi-
bly well to market forces. Dynon estab-
lished a credible feature-for-dollar target, 
Advanced Flight Systems slotted in above 
with more features and larger displays, 
while Grand Rapids returned the volley. 
Wonderful times.

Now let’s spread that disease to the 
rest of the stack. Except for autopilots, 
new WAAS hardware and audio panels, 
the rest of the stack is nearly stagnant. 
I’ve been wanting an IFR-approved GPS 
and it’s down to the Garmin GNS 420 
or the GNC 300. Maybe a used KLN-
94. Th at’s it for my budget.

I miss the days of large-scale competi-
tion, with companies like Bendix/King 
(now Honeywell, supposedly ready to 
reenter our market), Garmin, II Mor-
row, Northstar, Arnav and others bat-
tling it out with new product every year. 
We could sure use that kind of push 
today. Competition equals choices. �

Marc Cook has been in aviation journalism for 19 years and in magazine work for 25. 
He is a 3800-hour instrument-rated, multi-engine pilot with experience in nearly 150 types. 
He’s completed two kit aircraft , an Aero Designs Pulsar XP and a Glastar Sportsman 2+2.
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Competition: It’s good for everyone.

Photo: Richard VanderMeulen

Parker’s Blue Thunder, photo circa 2004, will 
do battle at Reno ’07 with more juice. 



Announcing Garmin’s new G900X™ kitplane installation program.
Now do-it-yourselfers don’t have to settle for semi-suite avionics. With 
the launch of Garmin’s new G900X series – and its installation network 
of factory-approved avionics dealers – builders of the popular Lancair 
and Van’s RV series* aircraft can now step up to the most proven, most
capable, most fully integrated “glass cockpit” ever to fly in any kitbuilt 
airframe. The dealer-supplied package comes with everything you need:
from GPS/Comm, transponder and AHRS sensors to audio panel, wiring 
harness, and drawings. So, you simply add the finishing touches. Garmin’s
new G900X: For your next kitplane cockpit, the choice is clear as glass.

To explore the possibilities, go to www.garmin.com 

Yes, there are other glass 
cockpit displays for kitbuilts.

End of comparison.

NASDAQ GRMN
*Garmin G900X packages are available for all new 4-place Lancair piston models, as well as all Van’s RV series products

configured for 2-across seating. For a list of approved avionics dealers, visit Garmin’s website.
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RICK LINDSTROM 
Now contemplating how to cash in his frequent-fl yer 
miles from the regular California-to-Florida trips nec-
essary to build his Corvair-powered Zenith, Lindstrom 
continues his narrative of the building process on Page 
29. Big decisions and small—which engine to choose 
(nearly a done deal before he even began, actually; more 
a case of which airplane to mate with the Corvair) and 
how to best build the airplane—are all part of the color-
ful journey to trade parts and money for an aircraft . 

DOUG ROZENDAAL
Designing a replica fi ghter is a tall order. Th e Legendary P-
51 retains the look and feel of a high-performance airplane 
in a package that an average private pilot can comfortably 
fl y around the patch or to the inevitable $200 pancake 
breakfasts on weekends. Doug’s experience in a variety of 
real warbirds, including the North American P-51 Mus-
tang, off ers him some useful perspective. His fl ight review 
begins on Page 10.

ED WISCHMEYER
Builder Lou Pappas fl ew “Th e Fastest Waiex on the Plan-
et” up to Tech Ed’s home base of Prescott, Arizona, this 
spring. Ed admired this beautifully built, fast and inex-
pensive airplane. Add the gorgeous countryside, good con-
versation and nice weather—and it was a great time. Ed’s 
fl ight review begins on Page 18, but also check out this 
month’s Designer Spotlight chronicling the life of Sonex 
creator John Monnett. Th at feature, penned by Tim Kern, 
begins on Page 22.
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“Superior's New XP-400 Engine™ is the only
one that delivers the extra performance 
and reliability that I was looking for.” 

Get your speed on with
Superior's new race proven

250HP XP-400SRE!

258MPH at Reno with 250HP! Need we say more?

Order your race-proven XP-400 Engine now: 800.277.5168

Watch our website www.xp-series.com/kitplanes for news and special offers on the XP-400!

Superior’s 220 h.p. XP-400 Engine 
delivers race-ready performance with: 
• Proprietary ESR Crankshaft
• Millennium™ angled head cylinders
• Roller lifter technology
• Unique balanced lubricating system
• ‘Unleash’ the 250 h.p. SRE version with racing

high performance pistons and a specially
designed racing camshaft. 

Unleashed photo by Chris Luvara

Scotty Germain, Owner/Pilot
Unleashed Racing Team



Objects on Your Lathe May Be Larger than They Appear
Th anks for the article on machining [Home Machinist, Part 2, May KITPLANES®]. 
Good to see more people thinking they can take on a new fi eld. One thing I want to 
point out, a little misleading. Th e swing of a lathe (12 inches over bed in your exam-
ple) is the diameter of the piece it can take. What you describe sounds more like the 
radius. A 12-inch swing lathe will have 6 inches to the fi rst thing the object will hit. 

FRED WILHELM

Fritz responds: “In the immortal words of Homer Simpson...D’oh! Th anks for the catch, 
and thanks for reading it so carefully.” It’s worth noting that the Home Machinist series 
has generated a ton of feedback to and dialogue with author Fritz. Good job, Bob.—Ed.

VNE on Your EFIS?
Ken Scott has done a great job of describing the situation of Vne at various altitudes. 
I’m wondering if the new generation of airspeed indicators (EFIS) are better tellers 
of the truth. Does the airspeed tape on these EFISes show a Vne that changes with 
altitude and temperature? Shouldn’t be too diffi  cult as the EFIS already knows these 
two parameters and has an onboard processor. 

BEVAN TOMM

As far as we know, none of the current EFISes change the indicated Vne based on alti-
tude or other atmospheric factors. Typically, the systems are programmed by the builder 
or installer according to the stated airspeed limitations for the aircraft .—Ed.

Don’t Like Certifi eds?
When I read your article “All About Avionics, Part 1,” I get a sense of disdain for the 
certifi ed avionics and the certifi ed aircraft . I am reading the article to learn how to 
update a 57-year-old Bellanca. Even though I have only one fuel-quantity gauge and 
a switch to show fuel levels for three fuel tanks, I need FAA approval to make the 
aircraft  safer. A little help with the information about what electronic displays have 
certifi cation of the feds would be appreciated.

JERRY CAMPBELL

It’s not so much disdain for certifi ed avionics and aircraft  as taking pleasure in the fl ex-
ibility we have in the Experimental world. For the moment, the only certifi ed EFISes 
we know of are the Avidyne Entegra, the Garmin G1000 and the Chelton. None of the 
others, to our knowledge, is certifi ed, though OP Technologies is working toward certifi -
cation. On the engine side, the J.P. Instruments EDM-930 comes in a certifi ed version, 
Xerion Avionix’s AuRACLE is going through the certifi cation process, Electronics Inter-
national has a few instruments approved as primary, and UMA makes a handful of 
TSO’ d gauges that may be installed based on your ability to get local approval.—Ed.

AA: Acronyms Anonymous
I love your magazine and will now have 12 issues coming to my door. I do have one 
problem though with all the acronyms. Now mind you, I’m ex-Navy and have my 
A&P license, but I’m a gearhead not a pilot. Most of the acronyms in your articles I’ve 
fi gured out because of advertisements in your magazine explaining them. Here are a 
few that have caused me trouble: EFIS, EMS, SLSA, LSA, CHT, Vne, STC. What 
about a list of general acronyms at the front of your magazine and an asterisk in the 
article to refer a new guy like me? Well, I hope this helps KITPLANES® to reach new 

guys like myself. Th ere are people out 
there who love planes but haven’t been 
immersed into the lingo yet.

JEFFREY L. BREWTON

Sometimes we get too excited and use 
shorthand when talking about Electronic 
Flight Information Systems, Engine Mon-
itoring Systems, Special Light Sport Air-
craft , (or even just Light Sport Aircraft ), 
how high our Cylinder Head Tempera-
tures are when fl ying near the Velocity [to] 
Never Exceed en route to obtaining a Sup-
plemental Type Certifi cate. Joking aside, 
we’ ll do our best to provide these and other 
terms in context.—Ed.

From the SeaRey Contingent
Aft er owning a SeaRey for 11 years, I 
have learned the history and the whys of 
the design. I know why there is a C hull 
and higher-power engines—because the 
SeaRey’s empty weights have steadily 
increased. While the empty weights are 
averaging 900-plus pounds, the max 
takeoff  weight remains at 1370 pounds. 
Your specs show a maximum gross 
weight of 1430 pounds, which is wrong. 
As for the C hull: It takes longer to get 
off  the water; it will porpoise because 
the center of buoyancy was moved aft ; 
and it’s an expensive upgrade to get a 
70-pound weight reduction. Also, the 
weight savings is dependent on the c.g. 
location. Some C hulls have to add nose 
weight. As you can tell, I’m not a fan 
of the “pointy step.” If your readers are 
interested in a SeaRey, my recommen-
dations are: 1. Visit the factory. 2. Fly it. 
3. Talk to as many owners as possible. 4. 
Get the facts on the Rotax engines from 
Lockwood Aviation, Inc. 5. If you don’t 
have a Seaplane rating, get one.

NORMAN F. GRACY

Progressive Aerodyne confi rms that the 
correct max-gross weight is 1430 pounds, 
as printed.—Ed. �
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item appeared, and then select the categories of information or individual advertisers you’re interested in. You’ll receive an e-mail.

Supermarine Aircraft  Pty Ltd.’s new Mk 26B 
Spitfi re 90% replica fl ew for the fi rst time this spring. 
Th e uneventful 20-minute “sortie” took place in Aus-
tralia on March 22. Aft er the landing, Managing 
Director and Designer Mike O’Sullivan said that 
everything was spot on, and nothing needed chang-
ing, according to a press release issued the same day. 
Th e test pilot then took over for an additional 45-

minute fl ight that put the plane through its paces, the company said. Th e consensus was that the 90% replica 
was even better to fl y, and to land and taxi than its 80% sibling. Th e Mk 26B is equipped with a GM/Isuzu 
supercharged V-6 engine. Further performance and prop testing was pending at press time.

For more information, call +61-7-3202-6919 or visit www.supermarineaircraft .com. A direct link can be 
found at www.kitplanes.com. �
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A new documentary fi lm, 
Silent Wings: Th e American 
Glider Pilots of World War 
II, chronicles the exploits 
of aviators who changed 
the face of the war through 
their glider fl ights, which 
were critical to wartime 
off ensives. Narrated by Hal 
Holbrook, the fi lm, which is 
available on DVD, features 
interviews with glider pilots 
of the era along with journal-

ists such as Andy Rooney and 
Walter Cronkite, who fl ew into Holland with the 101st Airborne 
Division in 1944. 

Th e fi lm traces early attempts to develop gliders, discusses the 
D-Day invasion at Normandy and moves on to Germany’s ulti-
mate surrender. Using archival footage and photographs, the doc-
umentary places the viewer at the center of the hazardous world 
of these glider pilots, who some say were the most uninhibited 
individuals to serve.

Th e DVD sells for $24.95. For more information, call 888/258-
5164 or visit www.inecom.com. A direct link can be found at 
www.kitplanes.com.

Van’s Aircraft  has announced that 
as of April, Experimental Lycoming 
engines on order at the company, or 
engines ordered as a part of Van’s 2007
allotment, will be off ered at signif-
icantly reduced prices. Depending on 
the model, reductions will range from 
$500 to $2900. 

Th e company also announced a new 
bundled engine and propeller option. 
Customers may choose to bundle a new 
Experimental Lycoming engine with a 
new Hartzell, Sensenich or MT prop 
into one transaction and receive an
additional $1000 discount.

For more information, call 503/678-
6545, or visit www.vansaircraft .com. 
A direct link can be found at www.
kitplanes.com.

Wag-Aero off ers its new deluxe tailwheel towbar. It uses a positive locking control cable to attach the 
towbar to the wheel from a straight-on position. No maneuvering or lift ing is required, 

and the towbar adjusts to various tailwheel sizes.
Th e price is $211. For more information, call 800/558-6868 or visit www.

wagaero.com. A direct link can be found at www.kitplanes.com.
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North American Aviation’s seminal Mustang lives on in the Legendary Aircraft kit.
BY DOUG ROZENDAAL

Photos: Richard VanderMeulen and Murry I. Rozansky

If imitation is the most sincere form 
of fl attery—and history assures 
us that it most certainly is—then 
the engineers and designers from 
North American Aviation in the 

early 1940s can continue to take great 
pride in their P-51 Mustang. More than 60 
years aft er the war that made the Mustang 
famous, builders and pilots are still trying 
to fi gure out ways to capture the mystique 
of this legendary fi ghter. 

Th e Mustang grew out of a desire for 
North American to license manufacture 
Curtiss P-40s for the WW-II eff ort. 
Th e North American folks told the War 
Department that they had an idea for a 
better airplane and asked for permission 
to build it. It was sketched out on a nap-
kin, and 120 days later it fl ew. 

Th e primary design goal of the Mus-
tang was to be effi  cient, so minimiz-
ing frontal area was key. A cowling was 
wrapped around the original Allison 
engine in the P-51A, and that set the 
fuselage width for the airplane. Powered 
by the U.S.-built Allison engine it was an 
incredible airplane, but the Allison was 
hampered at high altitude by its single-
stage supercharger. Th e British loved the 
airplane, but they wanted one with their 
own Rolls Royce Merlin engine and its 
two-stage/two-speed blower. Th e Merlin 

engine variant became the P-51B/C, and 
soon aft er that the airplane underwent 
a major redesign and became the most 
famous of the Mustangs, the P-51D. 
Outwardly the most obvious change was 
the bubble canopy. More than 9500 P-
51Ds were built, and estimates are that 
just 150 remain fl ying today. 

What is it about this airplane that 
seduces pilots? Th e answer: Everything. 
Th e Mustang has it all—speed, power, 
a distinctive sound, sexy lines and 
great fl ying characteristics. Real ones 
are beyond the fi nancial reach of most 
pilots, leaving  them wishing for a way 
to experience the Mustang. Unfi lled 
desire equals opportunity, and several 
entrepreneurs have tried to capitalize on 
a Mustang replica.

History in Scale
Th e list of replica Mustangs is long and 
spans from overgrown ultralights to 
scratch-built from plans exact repli-
cas. Th e Fighter Escort Wing P-51 was 
a 70%-scale composite airplane creat-
ed by Jim Kern, a Southern California 
businessman who had been a partner 
in the W.A.R. replica fi ghter business. 
Kern started a company called Task 
Research at Santa Paula Airport in Cal-
ifornia. Task built composite parts and 
tooling for another fl edgling business 
started at the same airport, Lancair. 
Aft er W.A.R., Kern was still interested 
in the replica fi ghter business and in the 
mid ’80s he began working on molds for 
a composite Mustang replica. 

Kern planned to fl y the airplane with 
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taking over the FEW P-51 were in the 
works when Kern and his son traveled 
to Florida, where Kern took a ride in a 
T-6. Sadly, he was killed when the T-6 
suff ered a structural failure. A group of 
kit owners decided to invest, and Hull-
inger bought the FEW P-51 project. It 
became the Legendary Aircraft  P-51 
and moved back to its starting point in 
Santa Paula.

Legendary Aircraft  parts are contract-
manufactured and compiled into kits at 
the facility in Santa Paula. Th irty-eight 
FEW/LA P-51 kits have been sold and 
11 are fl ying or fl yable. Nine of those 
airplanes have the new Legendary Air-
craft  3-inch chain PSRU installed, and 
seven more fi rst fl ights could occur by 
year’s end. 

Looking the Part, Even in Scale
Airplanes do not scale well, and aerody-
namic changes are needed to make a safe 
scale replica. Not all the replicas capture 
the essence of the original, but absent 
objects in the background for compar-
ison, the Legendary Aircraft  P-51 does 
look like a Mustang. 

Climbing into an unfamiliar airplane 
with a car engine is not something any-
one should take lightly, and Legendary 
Aircraft  demo pilot Will Tinsley gave 
me a complete prefl ight rundown on 
all of the systems. All were simple and 
straightforward except the landing-gear 
system. It was complex and has been 
redesigned in the subsequent models. 
Close attention was paid, but it was not 
enough, and the importance of simple 
standard systems would become clear 
before the fl ight ended.

Th e demo airplane is a two-seat TF 
model, but a 220-pound aviation scribe 
in the back would put the c.g. aft  of the 
limit. Tinsley fl ew the airplane around 
the fi eld, and as I watched from the 
ground the airplane accelerated brisk-
ly, took off  in a three-point attitude, and 
came around the pattern for a low pass 
followed by an uneventful three-point 
landing. 

Th en it was my turn. Th e cockpit was 
cozy with 20 inches between the can-
opy rails. Th e North American Mus-
tang has a crank that closes the canopy, 

an aluminum V-6, but that never mate-
rialized, and in 1992 the FEW P-51 fl ew 
with an Oldsmobile aluminum 215-
cubic-inch V-8. Kern went to Sun ’n Fun 
and Oshkosh selling kits. Th e lack of a 
good engine/prop speed reduction unit 
(PSRU) combination hindered sales. 
Kern continued to build and sell air-
plane kits in hopes that someone would 
come up with the needed fi rewall-for-
ward package. He moved Task Research 
to Ardmore, Oklahoma, where the com-
pany developed and built erosion boots 
for military helicopters, movie props 
and parts for Florida and Hollywood 
theme parks.

Here Comes Hullinger
Ed Hullinger, a mechanical engineer 
with extensive experience with Indycar 
racing teams and Honda’s Indycar pro-
gram, bought his Mustang kit in 1996. 
He was acutely aware of the need for a 
better engine/propeller combination. 
Hullinger says, “I would ask Kern about 
it, and his response was, ‘Get your air-
plane done. Somebody will build a 
fi rewall-forward package.’” Develop-
ment of a new engine/PSRU combo 
took a tremendous amount of time and 
eff ort. 

Eventually Hullinger left  Indycar 
racing and coincidentally moved to 
Santa Paula. Discussions of Hullinger 

and it requires help or reaching uncom-
fortably far back over your shoulder to 
pull it forward, much like several other 
Experimentals with sliding canopies. 

Th e airplane starts, well, like a car. 
Turn on the ignition/fuel injection 
computer and hit the starter, and the 
airplane is instantly idling smoothly 
at 800 rpm. Th e real Mustang requires 
three hands and an understanding of 
the relationship between air tempera-
ture, engine temperature and throttle 
position. Screw it up and there’ll be a 
good stack fi re, embarrassed pilot and 
kids looking for a weenie roast.

As we taxied out behind the Bonan-
za photo ship, the tailwheel steering was 
responsive without being twitchy. Just 
like its big brother, with the stick aft , the 
tailwheel steers with the rudder. Stick 
forward, the steering disengages and the 
tailwheel free swivels. Th e nose is high, 
but the visibility is good because like the 
real Mustang, the nose is narrow and 
small S-turns are all that is needed for 
clearance.

More Like a High-Perf Single
Th e pre-takeoff  routine is standard high-
performance single engine. Th e runup is 
simple: Cycle the prop and check the 
secondary ignition/fuel computer. Th e 
North American Mustang requires spe-
cial emphasis on the rudder trim. Hull-
inger and Tinsley both assured me that 
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Legendary Mustang continued

The landing gear spade doors and gear 
legs are close copies of the original.



elevator and rudder trim should be neu-
tral for takeoff . 

Smoothly pushing the throttle, the 
airplane accelerated quickly. Th e tail 
came up easily, and the airplane tracked 
straight down the runway with mini-
mal rudder input. Th e rudder pressure 
was light and responsive, and we were 
soon airborne. At full throttle and 4000 
engine rpm, the big Chevy was growl-
ing, but not complaining; it sounded 
and felt good. Gear up, power back to 25 
inches and 3500 rpm, and we were accel-
erating in climb. 

Th e downwind rejoin was a little late, 
but we caught up with the Bonanza, 
and the airplane settled in comfortably 
under the right wing of the A36 photo 
platform. Formation fl ying is an excel-
lent way to learn about the handling 
characteristics of an airplane. Control 
force harmony, visibility, even cock-
pit comfort all come together to make 
a good or bad fl ying machine. Th e big 
Mustang will settle into a comfortable 
slot on the wing of the lead, and so does 
this little one. 

Th e airplane moved eff ortlessly 
around the photo ship at the photog-
rapher’s direction. Mission complete, 
it was my chance to play. Th ere were 
no surprises. Th e nose of the airplane 
tracked the horizon and zipped around 
a steep turn. Th e roll rate is brisk, much 
faster than a real Mustang. Slow fl ight 
held no surprises, and unlike the big 
Mustang, the ailerons were nicely eff ec-
tive at low speed. Slowing further, there 
was a little rumble just before the air-
plane broke straight ahead. Ease off  the 
backpressure, add a touch of power, and 

the airplane was hooked up and climb-
ing. Stalling the North American is less 
predictable. 

Th e rudder forces in WW-II fi ghters 
are heavy, and every change in power or 
pitch requires an adjustment of the rud-
der trim. Th e Legendary P-51 has much 
lighter rudder forces than the big fi ght-
ers, and while it is possible to fl y an air-
plane that is out of trim, it’s diffi  cult to 
fl y it well. First-time fl iers will fi nd con-
tinuously trimming the rudder annoy-
ing, but it becomes second nature. 

Performance Numbers
Claimed stall is 59 mph indicated, and 
cruise speed is said to be 225 mph (195 
knots) with the Chevrolet LS-6 engine. 
Th e demo airplane pitot/static sys-

tem was not accurate, but as a check I 
fl ew beside the Bonanza and compared 
speeds; based on that, the claimed per-
formance is probably attainable. 

Th e trip back to the airport was 
comfortable, and entering the pattern 
tucked under the wing of the Bonanza, 
I saw its gear doors start to open. Even 
though I had been specifi cally briefed 
to pull the gear handle fully inboard to 
release the maingear doors before mov-
ing it forward, in my haste I neglected 
to do that. Th e left  gear and the tail-
wheel extended, but the right maingear 
was still up. I understood the emergen-
cy extension procedure, but Tinsley was 
in the Bonanza and talked me through 
a quick reset of the system, and the gear 
was soon down and locked. Clearly it 
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Ed Hullinger smiles after the writer brings his airplane back intact. Originally a builder, 
Hullinger has been instrumental in bringing the Legendary Mustang to life.



LEGENDARY
MUSTANG

Price ..............................................................................$69,500

Price with engine ...................................................... $104,500

Estimated completed price ......................$140,000 - $220,000

Estimated build time................................... 2000 - 3500 hours

Number fl ying (at press time) ...............................................11

Powerplant ............... Chevrolet LS-1/LS-6, 400-cubic-inch V-8

 ........................................................ 400 hp@4000 engine rpm  

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

Powerplant options...........................................Chevrolet LS-7 

AIRFRAME
Wingspan ................................................................... 25 ft 5 in 

Wing loading ........................................................  22.5 lb/sq ft

Fuel capacity....................................................................60 gal

Maximum gross weight ................................................2500 lb

Typical empty weight ....................................................1800 lb

Typical useful load...........................................................700 lb

Full-fuel payload .............................................................349 lb

Seating capacity ......................................................................2

Cabin width ....................................................................24.5 in

Baggage capacity ..............................................................50 lb

PERFORMANCE
Cruise speed ............................................225 mph (195 kt) TAS

 7000 ft@70% of max-continuous, 15 gph

Maximum rate of climb ..........................................3000+ fpm

Stall speed (landing confi guration) ............ 59 mph (51 kt) IAS

Stall speed (clean) ....................................... 74 mph (64 kt) IAS

Takeoff  distance (to clear 50-foot obstacle) .................1000 ft

Landing distance ........................................................... 1650 ft

Specifi cations are manufacturer’s estimates and 
are based on the confi guration of the demonstrator 
aircraft . As they say, your mileage may vary.
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Legendary Mustang continued

1. The small-block Chevrolet engine 
nestles neatly into the Legendary’s
 cowling. Electronic fuel injection takes 
care of power management. 2. A heavily 
revised chain-drive PSRU is a long way 
from the original reduction drives for
this project; it uses a 3-inch-wide Hy-Vo 
chain. 3. It’s a cozy cockpit, but work-
able. 4. The Legendary fi rewall-forward 
package retains much of the Chevrolet 
V-8’s components including serpentine 
drive and throttle body. A dedicated oiling 
system for the PSRU keeps the fl uids sepa-
rate. 5. Opening the maingear clamshell 
doors exposes much of the hydraulic 
system.

1

4

5

2

was my fault, but the system is too com-
plicated and, as mentioned, it has been 
improved on subsequent airplanes.

Th e Mustang slowed easily with the 
gear down, and with some fl ap extended 
it settled into the groove on fi nal at 90 
mph indicated. Crossing the threshold 
at 80, the mains rolled on smoothly and 
the tail came down in a slight crosswind 
with no tendency to wander.

Taxi in and turn off  the radios and the 
ignition/fuel injection (there is no mix-
ture lever to pull). Th ere are two things 
you do aft er a good fl ight and a smooth 
landing in a P-51. You slide back the 
canopy and you smile. I did both. 

3



High Marks on the PSRU
Any concerns that Hullinger hadn’t 
found a good engine/PSRU combo seem 
unfounded. Th e engine ran smoothly 
from start to fi nish in all phases of fl ight. 
Th ere was no howling or grumbling 
from the chain or the sprockets. Th e big 
Chevy seemed content and unstressed, 
even at full power. 

Th at said, any engine with a gearbox 
on the front is a more complex animal 
that requires a smooth hand and an 
understanding of the machinery. Why? 
Take the front wheel off  a bicycle, hold 
each end of the axle, and have some-
one spin it. Th en try to move the axle 
in any direction. Th e loads from pre-
cession are incredible. Now imagine a 
four-blade propeller spinning at nearly 
2000 rpm. Prudent pilots limit aero-
batics with geared engines to smoothly 
executed loops, rolls and combinations 
of the two.  

You Can Build It
So if the airplane looks good and fl ies 
well, two questions remain. Could I 

build it? And could I fl y it? Th e fl ying 
question is easy. Th e airplane not only 
handles well, it is easy to fl y. A well-
kept secret among those who fl y the big 
Mustang is that it is also facile to fl y. 
Th e diff erence is that the North Amer-
ican version has some snakes hiding in 
the corners of the envelope that will bite 
those who peer into the dark spots. Th e 
Legendary Aircraft  folks seem to have 
chased those away and have an airplane 
that anyone accustomed to the speeds of 
a Bonanza and the tailwheel manners of 
a Citabria should be able to fl y.

Th ere are lots of options for building 
the airplane. Legendary Aircraft  will 
sell the airplane as parts, much like you 
would fi nd in a Monogram box (of the 
scale model). Builder assistance is avail-
able at the headquarters in Santa Paula, 
or the kit comes in two diff erent fast-
build stages. Both the fuselage and wing 
are available in each stage. Th e fuselage 
Stage 1 has the two halves mated and 
bulkheads installed. Stage 2 includes the 
cowling, radiator doghouse and canopy 
installation. Th e Stage 1 wing has the 

spars and ribs installed in the top wing-
skin. Stage 2 closes the wings and seals 
the fuel cells. Th e tail, control surfaces 
and fl aps are all done by the builder. 

Two engine options are available. 
Th e LS-6 engine in the demo airplane 
is becoming obsolete. Hullinger says 
the Chevrolet LS-2 is a 400-cubic-inch 
engine that puts out 400 hp at full throt-
tle and 4000 rpm. Cruising at 3500 
rpm and 25 inches of manifold pressure 
yields 300 hp at the crankshaft . Th e LS-
7 option is 427 cubic inches, and Hull-
inger expects crankshaft  horsepower of 
470 at full power and 360 in cruise. He 
estimates that the PSRU claims 12-15% 
of the power.  Whatever choice is made, 
the fi rewall forward is preassembled 
and run for a minimum of 3 hours on 
the test cell before delivery, and it arrives 
in the engine mount ready to hang on 
the airplane. 

Home Again
Almost 15 years aft er the fi rst fl ight of 
the Fighter Escort Wing P-51, the air-
plane is back at its California home, and 
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VAN’S AIRCRAFT, INC
14401 NE KEIL ROAD AURORA, OREGON, 97002

503-678-6545  WWW.VANSAIRCRAFT.COM

TWO THOUSAND RV-8/8A 

KITS HAVE SHIPPED.

HERE’S WHY:

PERFORMANCE: 200 mph cruise 
speed, STOL performance, agile, docile, 
and balanced.

UTILITY: 700 lb useful load, two baggage 
compartments, room for two tall 
occupants. Operates easily from short 
grass strips.

CONFIDENCE: uses aircraft engines and 
aluminum construction -- systems proven 
by decades of experience.

SUPPORT:From a company that’s set the 
standard -- in quality, performance and 
customer service -- for 30 years.

TIME and EFFORT: No welding or metal 
forming required. Pre-punched, pre-
formed components f it perfectly.
Hundreds built and flown by people of 
every conceivable background.

REASONABLY PRICED: more
performance for the dollar than any 
airplane on the market today.  RV kits 
include all airframe components. Cowls, 
engine mounts and hardware are not 
extra cost items.

FUN:  It’s an RV...ask any pilot!

Send for comprehensive brochure/DVD (VHS video available). Only $16 postpaid in 
the USA/ $30 postpaid outside USA.

A MILESTONE IN THE AIR!



the nagging question that has plagued 
builders from the beginning seems to 
have an answer. Nine engines with over 
1000 hours in service without a failure 
is not the same as the 50 years of service 
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Legendary Mustang continued
rendered by the four- and six-cylinder 
Lycomings and Continentals powering 
most GA airplanes. And builders look-
ing for a simple, well-proven solution in 
a homebuilt airplane have a multitude 
of choices. But the simple fact is that 60 
years aft er the P-51 was totally obsolete, 

In 1985, I met Jim Kern, one of the founders of W.A.R., and was 
shown the fuselage plug in progress for the original single-seat 
FEW Mustang prototype. A few years later, as a foundation to 
develop my own ideas for auto-engine conversions, I opened an 
engine shop and we built an all-aluminum Chevy-based 90° V-6 for 
him. The fi rst fl ight of the FEW Mustang had been with a Morse 
Prowler conversion of the Olds 215 aluminum V-8 from the early 
1960s. They are good little engines of about 150-180 hp. Good as 
it was, this engine produced insuffi  cient power for the Mustang; 
Kern wanted 300 hp from the V-6, and it was never fl own.  

An auto-based V-8 is the logical choice to power a Mustang rep-
lica, and small numbers of them are fl ying. Is there really only a 
limited demand, or is it a Catch 22 problem of not having a proven 
off -the-shelf powerplant available?

In the early 1990s, to build a lightweight 300+hp V-8 meant 
buying an aftermarket aluminum cylinder block and building a 
custom engine. Because most of the customers were hot-rodders 
who had their own ideas about how an engine should be built, 
every engine was diff erent. This is still a common problem with 
auto-engine conversions. Developing meaningful service histories 
and fi xes to problems that would be widely applicable is one of the 
keys to a successful, reliable engine program. 

A workable PSRU was also diffi  cult if not impossible to fi nd. Kern 
was forced to build his own, a beefed-up Morse Hy-Vo chain-reduc-
tion box based on the late Fred Geschwender’s pioneering work. 
When Kern was unfortunately killed in an AT-6 accident several 
years ago, the project was taken up by Ed Hullinger as Legend-
ary Aircraft. Hullinger was originally one of the kit builders, and I 
doubt he had any idea of what he was getting himself into.

The Little Engine That Could
On the engine side, the situation is much improved. GM has 

developed its LS series of small-block V-8s. The R&D and produc-
tion tooling expenses of hundreds of millions of dollars is spread 
over such a large production volume that you can buy an all-alu-
minum 400-hp LS-2, weighing less than 400 pounds, for $5500. 
That is less than half the cost of building an all-aluminum engine 
of the older series and is incredible compared to the cost of aircraft 
engines. But it is a long-block engine in a box. It will not even run, 
as it does not come with an engine control unit (ECU), and there is 
no way to drive a prop. It is not yet an aircraft engine.

On the PSRU, Hullinger suff ered some failures in the design he 
inherited and was forced to redesign the bearing system (to use all 
rolling-element bearings) and the lubrication system to an inde-
pendent one for the PSRU using ATF (transmission fl uid) instead of 
the original engine-oil system. The units in the fi eld are building 
hours with no problems to date. 

Why not use toothed belts? They seem to work fi ne on smaller 
engines, but when you need to harness the higher horsepower of 
the LS series, it’s diffi  cult to make them compact and reliable. 

For the Legendary Mustang, the engine package is equipped 
with top line dual electronic controls for ignition and fuel injec-
tion plus the other features you would expect on a modern engine. 
An aircraft prop governor controls the custom 86-inch MT propel-
ler; an alternative PSRU ratio is available. The engine installation is 
clean and compact, as can be seen from the accompanying photo. 

It is too soon to know what a realistic TBO is, but the potential is 
there to exceed that of high-power, air-cooled engines. At $35,000, 
the new Legendary LS-2 package is not the mythical low-cost auto-
engine conversion, but at the fi rst overhaul it should really shine. 
You can get a new crate engine, sell your used engine to a hot-rod-
der, and overhaul the PSRU for less than $4000 out of pocket. The 
PSRU is available by itself for about $10,000. 

A historical note that this story reinforces is the importance of 
the development of aluminum to the birth of aircraft engines. In 
the early 1900s, engines were cast-iron monsters, slow turning and 
little better than steam engines without boilers. The use of alumi-
num made the engines lighter, able to turn faster, produce more 
power and run cool enough to fl y. Air-cooled aircraft engines would 
be virtually impossible without aluminum heads and pistons. The 
mass production of high-tech, aff ordable aluminum automotive 
engines today makes this the Golden Age for auto-engine conver-
sions—and not just for homebuilts. 

—Murry I. Rozansky

pilots and builders alike continue to try 
to capture the look and feel of America’s 
greatest fi ghter, the Mustang. �

For more information, call 805/525-5151, 
or visit www.legendaryaircraft .com. A 
link can be found at www.kitplanes.com.



MEETS PERFORMANCE
THE PURSUIT OF HAPPINESS 

When the pursuit leads you to
an engine purchase for
your experimental 
aircraft, be sure you 
have all the facts.

FACT: An impressive lineup
of fully assembled and 
tested non-certified engines,
built from 100% Lycoming
parts, including Lycoming’s roller
tappet technology, are offered
through an exclusive network of 
internationally recognized engine shops.

FACT: Through this exclusive network, Lycoming’s
Kit Engine product line delivers the power plant
solutions that experimental aircraft builders have
been asking for.

FACT: Lycoming Kit Engine parts are designed,
built and tested as a total system. All engine
parts are genuine Lycoming time-tested 
components that are built to our factory’s 
exacting specification.

For your experimental engine solution, 
please contact:

Aero Sport Power
2965 Airport Road

Kamloops, BC, Canada V2B 7W8
Phone: 250-376-2955

Barrett Precision Engine, Inc.
2870-B N. Sheridan Road

Tulsa, OK 74115
Phone: 918-835-1089

G&N Aircraft Inc.•1701 E. Main Street
Griffith, IN 46319 • Phone: 800-348-6504

Kendra Air Parts Inc • 8333 W. Doe Ave
Visalia, CA 93291• Phone: 559-651-8340

Penn Yan Aero • 2499 Bath Road
Penn Yan, NY 14527 • Phone 800-727-7230
Ext: 7215, 7265, 7205

Teledyne Matttituck Services
410 Airway Drive • Matttituck, Long Island 11952
• 800-624-6680

For more facts on the power of making 

the right choice, please visit us at

www.lycoming.com.

THOUGHT YOU COULDN’T GET AN ENGINE WITH AVAILABILITY, AFFORDABILITY

AND NO-HOLDS-BARRED AIRCRAFT TECHNOLOGY? THINK AGAIN. BACKED BY OVER 75

YEARS OF SATISFACTION, AT LYCOMING, THE POWER OF CHOICE IS IN YOUR HANDS.

© 2007 Lycoming. Lycoming Engines is an operating division of AVCO Corporation, a wholly-owned subsidiary of Textron Inc.



Cute as a bug, with serious 
bang for the buck is the 
Waiex (pronounced Y-X), 
a recent derivative of the 
equally cute Sonex. Using 

small four- or six-cylinder AeroVee and 
Jabiru engines, these fast, all-aluminum 
planes are becoming increasingly popular. 
Th e Waiex is one of the latest in the series, 
with a “Y” tail. Yes, there actually is a cute 
little rudder at the back of the fuselage 
and no, that’s not a V-tail—though the 
movable, mostly horizontal moving sur-
faces are in fact ruddervators, generating 
pitch and yaw forces with a control mixer. 
Th e stabilizers, with a lot of dihedral, help 
with eff ective vertical fi n area.

Lou Pappas is the proud builder of 

this Waiex, the fi rst one to fl y with the 
six-cylinder, 120-horsepower Jabiru 
3300 engine. How fast is it? Pappas says 
that with full throttle, 3300 rpm, at 
2500 feet, he showed a true airspeed of 
187 mph. Not shabby at all, especially 
when his total investment in the plane 
is only $40,000.

Building on a Budget
A fi nancial adviser by trade, Pappas built 
the Waiex inexpensively. He bought 
expendable tools, not investment-grade 
tools. For example, he used a $12 electric 
drill that lasted the project. A used tran-
sponder was $700. Originally, Pappas 
had an RV-9 tail kit, but considered the 
Waiex to be “half the cost, half the time 

to build and half the fuel burn.” Seven 
months later, aft er working 30 hours 
per week, he had the airplane ready to 
fl y. “Actually,” he says, “it could have 
been six months, but I was waiting for 
the new Dynon FlightDEK-D180 [com-
bined EFIS and engine monitor].”

Pappas designed the stunning paint 
job, too, masked off  the design, and had 
a friend, Bob Tolbert, shoot the paint 
in the same colors he had used on his 
two Mini Coopers and his Harley. Part 
of Pappas’ paint scheme is, of course, 
polished 6061-T6 aluminum. Pappas 
recommends polishing the skins before 
riveting so that you can have good back-
ing. Th ose skins come pre-punched to 
#40 holes, and the builder drills holes 

www.kitplanes.com

Monnett’s Y-tail treat tops the charts for value.
BY ED WISCHMEYER
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out to #30 or 21. Although the skins 
have pilot holes, the kit does not have 
matched-hole parts.

An Early Adopter
Pappas was an early builder, and the 
plans were coming out as he built. Th e 
“manual” is text on the plans sheets, 
but there is a supplemental guide to lead 
builders through the plans in the proper 
order. “Th e plans were very good,” he says. 
He built from the factory kit, but if you 
build from plans you’d have to buy the 
custom spar extrusions from the factory.

As with most planes, there are con-
struction tricks to be learned. For exam-
ple, it’s easier to rig the wings before the 
fi rewall is installed. And because the 
entire airplane is pop-riveted, “Don’t 
even start without a pneumatic pop rivet 
tool,” Pappas says. He was surprised to 
spend an entire month building brack-
ets from angle stock.

Th e upholstery was done locally at an 
upholstery shop, and Pappas was pleased 
with the results. It was also less expensive 
than the factory kit. Th e seating arrange-
ment worked great for Pappas at 5 foot 7 
inches, but with my long torso, I didn’t 
fi t in the plane without my head listing 
20° to port. Th e original Sonex can be 
built with the seat pans at two diff erent 
heights, but the Waiex and Xenos come 
with the lowered pans. Pappas modifi ed 
his pans for a higher seating position and 
consequently less headroom.

Becoming Accustomed
Pappas started out in ultralights, then 
moved to an SNS-9 HyperLight two-
seater. When time came to fl y the 
Waiex, he got some dual instruction in 
a Champ and a trigear Sonex. He had 
no real problems with the Waiex except 
that he used the lever-actuated mechan-
ical brakes on rollout more than neces-
sary. “Th ey’re really just for stopping,” 
he said. His Waiex uses the stock direct 
linkage to the tailwheel, which he says 

works well if you three-point it, pull the 
stick back and leave the rudders alone.

Similarly, during the fi rst four or fi ve 
hours, Pappas had trouble keeping the 
ball centered. Th e solution was to take 
his feet off  the rudder pedals, because he 
was giving the plane lots more rudder 
input than it needed.

Engine Details Revealed
Pappas’ Jabiru installation uses an Aero-
Carb (not the standard Bing), which is 
altitude compensating. According to 
Sonex Aircraft , the Bing carb is sensi-
tive to pressure in the cowling, and the 
altitude compensation gets confused on 
higher-speed aircraft  with a tight cowl. 
Th e bottom line is that in such instal-
lations the engine may not develop full 
power. Because the AeroCarb has no 
venturi, Pappas did not install carb heat. 

With fewer than 50 hours on the 
Waiex, Pappas has had no oil temper-
ature problems, but he says with the 
tight, stock cowling, cylinder head tem-
peratures “can be problematic on a hot 
day in climb.”

Let’s Launch!
With the side-hinged canopy, boarding 
is from the left . I scooted into the right 
seat, and Pappas took the left . Th e cock-
pit is 40 inches wide, but with a bench 
seat, you have to share that space, and we 
fi lled it, tightly. Call it negotiated seat-
ing. As Pappas puts it, “If I fl ew with 

two people a lot, I’d have gotten some-
thing wider.” Th en again, years ago 38 
inches was the standard width for a two-
seater. Th e instrument panel is also close 
to the pilots in the Waiex.

Th e Jabiru started instantly, and we 
taxied out. Th e brakes are controlled by 
a lever on the left  sidewall, next to the 
fl aps. Aft er checking the ignition and 
setting the fl aps, we were ready to go. A 
slow push on the throttle gave slow accel-
eration at mile-high Prescott Airport, 
and we lift ed off  at 60 mph. Climb rate 
was a satisfying 900 fpm at 76 mph. I did 
notice that even with the throttle on the 
left  sidewall, Pappas kept his left  hand 
on the stick and reached across with his 
right hand to adjust the throttle.

One of the interesting quirks in the 
Light Sport Aircraft  rules is that the 
maximum speed of 120 knots is based 
upon maximum continuous power at 
sea level. For the Jabiru 3300, that means 
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The polished skins of the Waiex refl ect 
altocumulus clouds in the Arizona sky.
The Waiex’s Y tail is certainly distinctive, 
and presumably lighter than a true three-
surface group.

Pappas designed the impressive paint 
scheme and masked it out himself. Note 
the blind (pop) rivets on the airframe—a 
tactic that helps reduce build time.



2750 rpm for Pappas’ engine. Howev-
er, once you’re up to 8000 feet, gaining 
2% true airspeed per thousand feet, you 
can go faster and still be legal. With this 
interpretation, we saw 138 knots true 
using 2800 rpm, 17 inches of manifold 
pressure and burning 5.7 gph, according 
to the Dynon. 

Quick in More Than One Way
A year ago, I’d had a chance to fl y a fac-
tory Sonex with the tricycle gear, and 
though it was not a full fl ight evalua-
tion, the sensitive handling in pitch and 
especially the landing put me on guard 
for this fl ight. On that landing, Sonex 
CEO Jeremy Monnett suggested that 
I hold a constant pitch attitude and 
stop the descent rate with power. Th at 
worked well enough, but what if you had 
to make a power-off  landing?

Th e fi rst hint that things were, shall 
we say, diff erent in the Waiex was that 

when I took the controls right aft er take-
off , I did a mild PIO—pilot-induced 
oscillation. I wasn’t able to hold precisely 
the pitch attitude I wanted. Granted, 
I’d just fl own an ILS in my Cessna when 
returning from the photo shoot, but that 
should not have numbed my Golden 
Touch.

In a 60° banked turn, the G-meter 
function recorded that we hit 2.8 G. 
I estimated that I was using 4 pounds 
of stick force on the ailerons, and only 
1 pound of force on the elevators. Yes, 
there are sailplanes that fl y with eleva-
tor forces that low, and I’ve fl own them, 
but there’s a big diff erence between 
having to fl y the plane all the time and 
having something that you can relax 
in. (Books say that jet fi ghters are oft en 
at 8 pounds per G to keep enthusiastic 
young fi ghter jocks from pulling the 
wings off .) 

Dutch rolls didn’t work out as well 
as I would have liked, either. I wasn’t 
keeping the heading absolutely locked 
in place, wasn’t holding a constant 
pitch attitude and saw pitch excursions 
starting the maneuvers. Some of it was 
me—I can admit that I was not having 
a good day—and some of it might have 
been the lateral dynamics of the aircraft . 
On the other hand, the marginal pitch 
stability undoubtedly meant that the 
workload was higher than normal for 
this maneuver. 

Th e last observation was doing basic 
stability tests. On one test, I trimmed 
for 90 mph—it took full nose down trim 
in Pappas’ airplane—and then slowly 
pulled the stick back to achieve 80 mph. 
I then released the stick, and the nose 
continued to climb. I started the return 
to level fl ight when the stall warning 
horn came on. On another test, I 
trimmed for 80 mph and then slowly, 
gently lowered the nose to 90 mph and 
released the stick. Th e airspeed contin-
ued to build, and I recovered to level 
fl ight as the Waiex passed 130 mph. 
Pappas has since observed that his 
spring-actuated pitch trim was out of 
adjustment on our fl ight, but the bottom 
line is that the airplane was observed to 
be divergent in pitch at these airspeeds. 
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Waiex. Y Not? continued

The Dynon FlightDEK-D180 provides virtually all the instrumentation you need—in one 
compact panel-mounted unit. Think about how expensive this capability would have 
been, including the GPS and autopilot, 10 or 20 years ago.

All the action is on the left side of the 
cockpit—fl aps, brakes, throttle, and trim 
knob (to the left of the transponder). This 
lets the pilot fl y left seat with right hand 
on the stick, except when he needs to 
adjust the avionics.

WAIEX
Price ..............................................................................$13,995

Estimated completed price ..........................$25,000 - $35,000

Estimated build time....................................... 500 - 700 hours

Number fl ying (at press time) .................................................8

Powerplant ..............................Jabiru 3300, 120 hp@3300 rpm

Propeller .............................. Sensenich two-blade fi xed-pitch 

Powerplant options.. AeroVee 2.0 (80 hp), Jabiru 2200 (80 hp)

AIRFRAME
Wingspan .........................................................................  22 ft 

Wing loading ....................................................... 11.73 lb/sq ft

Fuel capacity....................................................................16 gal

Maximum gross weight ................................................ 1150 lb

Typical empty weight ......................................................625 lb

Typical useful load...........................................................525 lb

Full-fuel payload .............................................................431 lb

Seating capacity ......................................................................2

Cabin width .......................................................................40 in

Baggage capacity ..............................................................40 lb

PERFORMANCE
Cruise speed ............................................135 mph (117 kt) TAS

 sea level@75% of max-continuous, 4.8 gph

Maximum rate of climb .............................................2000 fpm

Stall speed (landing confi guration) ............40 mph (35 kt) IAS

Stall speed (clean) .......................................46 mph (40 kt) IAS

Takeoff  distance ..............................................................300 ft

Landing distance .............................................................500 ft

Specifi cations are manufacturer’s estimates and 
are based on the confi guration of the subject aircraft , 
which was equipped with the Jabiru 3300 engine 
option. As they say, your mileage may vary.



Maybe the plane was tail heavy with 
two 190-pound pilots onboard? Aft er 
the fl ight, I asked Pappas to calculate 
the c.g. for our fl ight, and we were close 
to maximum gross weight. But we were 
also in the middle of the c.g. envelope 
at 25.5% mean aerodynamic chord. In 
other words, we saw pitch instability at 
a c.g. that should not have caused any 
problems. Pappas reports that he does 
not see the pitch divergence fl ying solo.

Some, but not all, of the observed 
phenomena may be attributable to the 
elevator linkage in this particular air-
plane. Th ere was 1/8 inch of slop in the 
elevator linkage, and that kind of slop 
might partially explain the phenomena 
observed in the Dutch rolls and in the 
PIO. However, that deadband would 
have no eff ect on the stick-free pitch 
instability.

Coming back over the high desert, 
Pappas fl ew the approach, with 80 mph 
on base and the second notch of fl aps, 
carrying 2100 rpm and keeping the 
rate of descent at a gentle 300 fpm. He 
slowed to 70 mph on fi nal with touch-
down at 65 mph.

The Bottom Line
Th e Waiex is one company’s clear vision 
of what a sport aircraft  should be. It has 
lots of bang for not much buck, and the 
Monnetts seem to me to be the kind of 
customer-oriented, honest folks who 
deserve your business. Even so, the Waiex 
has handling qualities that I think are 
outside the commonly accepted range. 
Pilots can become accustomed to these 
light pitch forces and the airplane’s 
unwillingness to return to trimmed air-
speed, but it will result in higher work-
load, particularly in turbulence. Builders 
considering fl ying the Waiex IFR should 
think long and hard about these quali-
ties. But pilots who can adapt to that 
handling, and who fi t physically within 
the aircraft , will join the growing ranks 
of enthusiastic owners. �

For more information, call Sonex 
Aircraft , LLC at 920/231-8297 or 
visit the web site at www.sonexaircraft .
com. A direct link can be found at www.
kitplanes.com.
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J
ohn Monnett has made a name 
for himself over his 30-plus years 
in homebuilding. Starting out 
as an aviator by avocation and an 
art teacher by vocation, he some-

how managed to blend the two skill sets to 
become a successful fi xture in the industry. 
In a sense, he’s still a teacher, with more to 
say about Experimental design than many. 
And he’s in good company, with stalwarts 
such as Chris Heintz (Zenith) and Dick 
VanGrunsven (Van’s), colleagues of the 
same generation. His airplanes’ combina-
tion of purposeful design, small size and 
apparent stylistic simplicity lures builders 
to think, “Yeah, I could do that.” 

John started learning proper design 
technique in his preteen years. His older 
sister, an artist and teacher, was his fi rst 

mentor. “I got started with model air-
planes, when my sister’s boyfriend was 
making solid-wood models in the early 
1950s,” he said. “On the fi rst one, I just 
glued the parts together without mak-
ing them round. When she saw it, she 
had me take it apart, carve and sand it, 
with the stern advice of ‘It’s gotta be 
done right.’” In high school, in 1959, 
John built his fi rst RC model, discov-
ering a truth that was to carry him into 
the present: “It was fun to build kit mod-
els,” he said, “but it’s more interesting to 
build models I’ve designed.”

RC models were an expensive hobby. 
“I had a nice radio,” John said, “but I 
kept crashing. I sold the RC equipment 
[in 1965], and had enough money to buy 
my 1940 Aeronca Defender, in a bushel 

basket. I rebuilt it during summer vaca-
tion in my parents’ one-car garage, 
wintered it in the back yard, and I got 
it fl ying the following summer.” John’s 
fi rst taildragger solo was in that Aeronca 
Defender, two weeks before he and his 
wife, Betty, were married, in 1966. “On 
our fi rst long cross country, Betty and I 
fl ew it from Chicago to Milwaukee to 
go to EAA.”

Betty was in the Northern Illinois 
University marching band when the 
two met. “During halft ime, I’d fl y an 
RC plane with a banner in tow for our 
homecoming queen candidate,” he said. 
“Th e band didn’t like it so much—it was 
a huge distraction.” Monnett’s banner-
towing RC plane eventually landed at 
the police station. “Th ey watched it for 
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1. Betty Monnett poses with the Teenie in the summer of 1968—prior to mods that made a diff erent airplane altogether. 2. John poses 
with the Monex at the Elgin, Illinois, Monnett Experimental Aircraft facility in 1979. 3. Pete Buck congratulates John after the fi rst self-
launched fl ight of the Monerai sailplane. 4. The Monnett family includes (left to right) Jason, Betty, John III, John and Jeremy. 5. Even 
as a lad, John had an adventuresome spirit. 6. The fi rst fl ight of the Sonerai 1, in July 1971, was a success. 7. The Barker engine on the 
Sonerai prototype (spring of 1971) was a disappointment. 8. In 1962, John was big into RC models. Here’s an early one. 9. The Xenos 
motorglider was inspired in part by John’s interest in sailplanes.

7 8 9

For this longtime innovator, simplicity is its own reward.
BY TIM KERN



me while I went to the game,” he said. 
He would also fl y it in the common areas 
on campus, between the dorms, despite 
the equipment’s unreliability. “Try that 
today!” he said. John also started fl y-
ing lessons in college. “When I got my 
license at NIU, in 1965, Betty was my 
fi rst passenger in a 150. I also fl ew Piper 
Colts and 172s.” 

Still, designing was in his blood. “For 
one RC design, I used two control line 
combat wings end-to-end with strip 
ailerons, and made an airplane I called 
Sonerai.” Th en, while still in college, 
Monnett was off ered a job designing 
kits for Top Flite Models, but declined 
in deference to his parents’ wish that 
he fi nish college. John kept to his stud-
ies and gymnastics competition as he 
completed his degree in art educa-
tion, honing foundry, sheet metal and 
welding skills along the way. He and a 
fraternity brother, Gary Hedges, rented 
Cessna 172s and would take pledges for 
rides, buzzing the frat house, but John 
still managed to graduate in one piece. 
Aft er college, he and Betty moved to 
Elgin, Illinois, and John started teach-
ing in another Chicago suburb, Arling-
ton Heights.

Ready to Build
John had the building bug…bad. “I 
rebuilt a J-4 and sold it,” he said. “Th en I 
started a Midget Mustang that I wanted 
to make into a two-place, but I realized 
I didn’t have enough money to fi nish 
it. I bought plans to a Jeannie’s Teenie, 
started building, got to about 75% com-
plete, and decided I needed to change the 
design drastically. I fi nished the ‘Mini 
Messashidt,’ powered by my own VW 
conversion, just prior to Oshkosh 1970.” 

Th e following year, John showed up 
at Oshkosh with his Sonerai Formula 
Vee Racer. “It took me nine months and 
$1200 to build that airplane,” he said. 
“Steve Wittman also showed up with 
his VeeWitt. We had the fastest VW-
powered aircraft  of the time.”

Time, or the lack of it, became a prob-
lem for the young teacher. John started 
Monnett Experimental Aircraft , Inc. in 
1972. “I formed the aluminum parts, 
canopies and cowlings in my garage,” 
he said. “We built our fi rst building in 
’74, when the Sonerai II and VW con-
version stuff  came out.” He had the shop 
at home, and he’d work all night. Th en 
he’d get up at 6 and drive from Elgin to 
Arlington Heights. Finally, Betty gave 
him a choice: teaching or airplanes. “It 
took me about a minute and a half,” 
John said. “In 1974, we went into the 
aircraft  business full time.”

Next came the Monerai, which was 
an outgrowth of John’s love for soar-
ing and his distaste for having to rely on 
ground and air support. Th e Monerai 
was a composite sailplane, one of the 
fi rst full-composite kits that could be 
built by someone with no prior knowl-
edge of composite practices. Th e later, 
all-metal Moni motorglider looked all-
airplane, from the V-tail to the specially 
commissioned KFM engine.

“When we built the Monerai in 1977, 
the ultralight movement was just get-
ting started,” Monnett said. “We needed 
similar engines, 25 horsepower or so, 
and eventually went to Japan to con-
vince Zenoah to build engines to self-
launch our glider.” At the same time, 
KFM was building two-stroke go-kart 
engines, and John suggested the compa-
ny make a two-stroke for airplanes, with 
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Designer Spotlight: Monnett continued

The Moni was powered by a 25-hp engine 
and had a 15.5-foot wingspan.

The Monex, in 1982. It still holds two world 
speed records.

The 40-hp “Mini Messashidt” has its mo-
ment in the sun at Oshkosh 1970.

The Monnett lineup: Monex, Moni, Mon-
erai and Sonerai II.



electric start. “Bruno Granna [owner 
of KFM] said yes, but he wanted a new 
airplane to showcase the new engine. 
We built the Moni, and they built serial 
number one. It started in December 
1980, and we had it at Oshkosh in ’81.”

Th e Smithsonian National Air and 
Space Museum, which houses a Moni 
(donated by homebuilder Harold C. 
Weston, in 1992), describes it as hav-
ing “…all the merits that so many lei-
sure pilots longed to fi nd in one aircraft . 
Th e Moni looked great just sitting on 
the ramp. It performed well and some-
one reasonably handy with average shop 
tools could construct one in their own 
garage.” First fl own in 1981, some 380 
Moni kits were sold prior to Monnett 
Experimental Aircraft ’s closure in 1986. 
Powered by a KFM 107 two-stroke, air-
cooled engine, the Moni could cruise 
at 120 mph or soar at a 20:1 glide ratio. 
According to the NASM, in early kits 
glue held the wings together, but aft er 
several failures in fl ight, the wing was 
redesigned for riveted construction. Th e 
Moni prototype now resides in the EAA 
Museum in Oshkosh.

Development Continues
Th e Sonerai was an unexpected player 
in the launching of Jabiru, whose own 
engine quest began when KFM built 
the Model 104, a 75-hp, four-stroke, 
four-cylinder powerplant, which John 
mounted to a Sonerai II. Unfortunately, 
both he and Cesare Bossaglia of KFM 
were disappointed in the 104-powered 
Sonerai. It just did not perform as well 
as the 2180cc VW-powered version, and 
Model 104 engine development ended. 

In 1986, a new, lighter 50-hp 112 
version was introduced. “Th e Jabiru 
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The 1971 Sonerai I Formula V racer struts 
its stuff .



aircraft  was designed to use this ver-
sion,” John said. “However, aft er 
Bossaglia’s death, KFM ceased build-
ing aircraft  engines, leaving Jabiru to 
develop its own replacement engine.” 
Although the Sonex fi rst fl ew with what 
would become the Jabiru 2200 (the air-
plane was designed for both that engine 
and the 3300), the AeroVee became the 
engine of choice. “Th ere’s probably more 
AeroVees in Sonexes than all the other 
engines put together,” John said.

A little-known Monnett design called 
the Monex is still the world’s fastest 

VW-powered airplane (in FAI class C-1-
AO, 300 kg takeoff , with pilot and fuel 
for 500 km). In 1982, test pilot Chuck 
Andrews went 100 km at 185 mph, and 
averaged 182 for 500 km in the 665-
pound airplane. “Chuck had also fl own 
in the 1982 Oshkosh 500 the day before 
with a corrected speed of over 235 mph 
for 500 miles,” John said.

Th e Monex was not pilot-friendly. 
“Pete Buck helped with construction 
and some of the design, and he and I are 
both very proud of it,” John said. “It was 
hard to fl y, but it went like stink.” It had 
44 square feet of wing—two-thirds that 
of a Formula One racer—and ran a VW-
based 2180cc engine with 11:1 compres-
sion. “It could run full-throttle for 500 
miles,” John said. “We wrecked it six 
times. It’s not a sport airplane to turn 
loose on the general fl ying public.” Sale 
of plans was never considered. 

In 1981, Monnett had moved to 
Oshkosh with the help of Steve Wit-
tman. Not long aft er, the market for 
ultralights faltered, taking much of the 
Experimental/Amateur-Built market 
with it. “Th ings slowed down by 1986, 
and I sold to British investors and the 
name changed to INAV,” John said. 
“But they went out of business in 1987. 
Th at’s how I lost a lot of money and was 
out of aviation for a while. I just didn’t 
have much control over that.” 
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Designer Spotlight: Monnett continued

Q: At what point in your life did you know you’d make a career in aviation? 
A: Sometime aft er I had.

Q: Which of your designs are you most proud of? 
A: Th e next one.

Q: What homebuilt aircraft designer do you most respect? 
A:  Steve Wittman.

Q: Other than the aircraft you’ve designed, which currently available homebuilt 
would you most like to own? 
A:  Not one comes to mind, which is why I do what I do.

Q: What’s the most signifi cant change you’ve seen in the homebuilt industry 
since you fi rst began designing aircraft? 
A: Th e transition from plans builders and innovators to aircraft  kit 
assemblers.

Q: What question do you hear most often from customers building 
your aircraft? 
A:   Does that price include the engine? 

Q: What’s the key for a company to stick around in the homebuilt industry?
A: Consistently delivered performance, economy and customer support.

—T.K.

for John Monnett

John and the Sonerai 1 make an appear-
ance at the 1972 Oshkosh convention.



John had a family to support, with 
kids getting ready for college, so prac-
ticality temporarily trumped ambition. 
“I sold the Cubs I used to rent so the 
boys would have at least a start on their 
college educations,” John said. “I got a 
job sweeping fl oors at a laser-engrav-
ing company. Within six months, I was 
marketing manager. It was interesting, 
but I kept telling Betty that when the 
kids got out of high school, I’d be out 
of there! Th e day the twins graduated, I 
gave my notice.”

Betty’s job gave John a little breath-
ing room. “I had started building com-
mercial display booths in my spare 
time,” John said. “Th e boys helped me 
restore an L-3, and I was back in the air 
again. In ’93, I built a new hangar and 
in a few years restored over a dozen Cub 
types to museum quality.” For example, 
John did all the basic restoration on an 
L-4 for Ken Kotik, an aviation artist. 
“He fl ies the hell out of that airplane, 
mock bazookas and all,” John said, 
“but it looks like the day it came out of 
the shop.”

John’s quality of work attracted eyes 
from around the world. “I rebuilt four 
Piper Vagabonds,” John said. “Two 
went to Italy because they met the 
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This is the drawing for the fi rst Sonerai—
an RC model.
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working on,” John said. Th e construc-
tion techniques are similar to the Moni 
and Monex. “You’ve got the Sonex and 
the sporty Y-tailed version Waiex,” he 
said. “Th e choice is what you think
is cooler.  If you want or need a motor-
glider you have the Xenos.” All three are 
the same, turtledeck-forward, though 
the Xenos has a diff erent airfoil and 
spoilers (not fl aps); the mixer is the 
same as on the Waiex. “Th ere’s a lot of 
interchangeable parts,” John said. “Th at 
makes for economy in kit production.”

Monnett designs are not only easy 
to build, but relatively inexpensive. 
“You can build a nice AeroVee-powered 
Sonex for $25,000,” John said. “I still 
think that’s too much money, but it’s a 
pretty good deal. It just shouldn’t cost 
more than an average new car.”

Art training has come in handy over 
the course of John’s career. “It’s an art to 
be creative without being complicated,” 
he said. “Th at’s the benefi t of art train-
ing. I am good at visualizing and put-
ting things together in my head, before 
I even start. I know how it’s going to go 
together, and I can see it that way. I’ve 
been fortunate to know people like Pete, 
who could get the same visual picture in 
their heads. Our engine guy’s the same 
way. I can describe a design idea over the 
telephone, and he’ll get it pretty close.”

Back to the Future
Team Monnett is a family aff air, and of 
John’s three sons, Jeremy is the only one 
who has really become deeply involved in  
engineering and fl ying; he now serves as 
CEO at Sonex. Betty doesn’t fl y, though 
she likes being a passenger; she handles 
accounting, HR and customer service at 
the company. John, now 63, was induct-
ed into the EAA Homebuilder’s Hall of 
Fame in 2001. He celebrates his birth-
day during AirVenture each year, and 
he still believes you are what you design. 
“When you put your work out, with 
your signature on it, it should refl ect 
your vision and philosophy. If people 
like it and want it, it doesn’t get better 
than that!”

Sonex sells a lot of plans, but the com-
pany would never survive on just that 
business, so continuing diversifi cation is 

key. “We’re looking at everything that’s 
green—conservation and money,” John 
said. Among his areas of interest are 
alternative fuels, alternative power and 
alternative arrangements in airplanes, 
particularly in the sport fi eld. “We’re not 
static,” he said, “but we’re also not going 
to produce too many diff erent designs 
with similar missions. Th at would con-
fuse people.” �

For more information on the Sonex or 
AeroVee conversions, call Sonex Aircraft , 
LLC at 920/231-8297 or visit the web 
sites at www.sonexaircraft .com or www.
aeroconversions.com. Direct links can be 
found at www.kitplanes.com.

Italian microlight rules. Th eir owner 
found out about Sonerais, and I shipped 
about nine used ones for the same pur-
pose, but they were right on the edge of 
the stall requirements.”

Th at owner in Italy then requested 
a side-by-side Sonerai that would meet 
the rules. John and Pete Buck again col-
laborated on the project. Th ey decid-
ed it would be better not to redesign 
the Sonerai, but to make a whole new 
airplane. John downplayed his role in 
the development: “My job is only con-
ceptual,” he said. “Pete’s is putting it all 
together.” And the Sonex was born.

Inspiration Versus Perspiration
John has had the same goal in mind for 
his designs since the beginning: Keep it 
simple and fun. “I’m a sport pilot and 
a private pilot with a seaplane rating,” 
he said. “Cross-country is boring, no 
fun. Sonex fi ts the European microlight 
rules and makes a fi ne homebuilt for the 
States.”

He tries to keep the builders’ interests 
at heart. “My design philosophy comes 
from being lazy,” he said. “I don’t like to 
spend a lot of time on a project, because 
it can get bogged down. I want to build 
an airplane and fl y it. You don’t need to 
make every detail Grand Champion, 
but it’s got to be utilitarian and fun to 
fl y. If it’s simple to build, you will have 
customers.”

John Moses Browning (1855-1926) 
also infl uenced John’s work and is one 
of his heroes. “He was very creative and 
could visualize how an idea could come 
together as a product,” John said. “He’d 
visualize, say, a machine gun, draw the 
parts on brown paper, have a machinist 
build one, holding up two fi ngers and 
saying, ‘Make them about that thick.’ 
And it would work.”

Alike But Diff erent
Although John’s airplanes look similar 
and share many of the same compo-
nents, they serve diff erent interests. 
“Th e Xenos, and even the Sonex/Waiex, 
are kind of reverse-engineered from a 
4/3-scale Moni project that Pete was 
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The Sonerai IIS stretched prototype
off ered builders more of a good thing.

On amphibious fl oats, the Sonex proto-
type looks ready for anything.

The Sonex prototype fl ies in 1998. For 
power, the Sonex can use the Jabiru 2200, 
3300 or the company’s AeroVee VW con-
version engine.



When we last left  Team 
Zodiac, we were 
marveling at the 
contents of the very 
fi rst Zodiac 601 XL 

quickbuild kit as it was being uncrated at 
William Wynne’s FlyCorvair hangar in 
Edgewater, Florida. We decided to get the 
fuselage on its wheels as soon as possible, 
in order to easily move the project around 
the already crowded hangar.

Team leader Gus Warren jumped in 
by locating the one-piece, aluminum 
maingear casting for drilling and shap-
ing, as I located the balance of parts 
needed to make the gear installation 
complete. Th e kit comes with 5x5.00 
wheels and tires at all locations, fea-
turing Grove hardware and brakes, 
and beautifully machined and fi nished 
axles, drilled and ready for mounting 
to the gear legs. (I admit to spending a 
fair amount of time admiring the fi n-

ish work on the shinier items when I 
should’ve been gathering and sorting 
these parts.) No matter. Warren’s fi rst 
order of business was to drill the gear leg 
to receive the axles and brake hardware, 
and to remove the required amount of 
aluminum from the leg to allow clear-
ance when everything was bolted in 
place. Using the template from the 
plans, a marker and an air-driven rotary 
rasp, the material removal was accom-
plished in short order.

A Few Words About the Plans
I have to say that the plans from Zenith 
are fi rst rate, supplied with plenty of 
detailed color photos on CD. However, 
those of us who depend on Macs are out 
of luck, as the CD has been engineered 
for Windows-compatible computers. 
Although the CD’s fi les are visible on a 
Mac, they don’t auto-execute in the pre-
scribed sequence as intended. 

Because the guys from FlyCorvair 
had built their own 601 project before 
this one, they still had a set of the old-
fashioned paper plans available, which 
simplifi ed the construction process 
even further. Th is set of plans had myr-
iad notes, measurements and comments 

scribbled in the margins, which was a 
priceless reminder of how the occasional 
mystery was solved in the past. Th e 
set of paper plans had the additional 
advantage of being instantly portable to 
wherever the information was needed, 
without lugging the work to a computer 
to the project. 

A Few More Words About Tools
Unless you’ve been down the metal air-
plane-building road before, I strongly 
recommend buying the set of pre-select-
ed hand tools from Zenith when order-
ing the kit. Th e Zenith tool kit is well 
thought out, and contains a wide selec-
tion of high quality tools that are more 
than up to the task of building one air-
plane, or several. Th ere’s no skimping 
on things like Cleco fasteners (in both 
1/8- and 5/32-inch sizes), #30 and 40 drill 
bits, a really nice air drill and pneumatic 
riveter, various clamps, a rivet spacer, a 
metric tape measure, left  and right metal 
shears and even a Sharpie.

Of course, the inclusion of the riv-
eter and drill assumes that you already 
have an air-compressor, and if you don’t, 
you should obtain one before your kit 
arrives. You could pull all of the supplied 
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Within 48 hours of opening the box, the very fi rst Zodiac 601 XL fast-build kit was up on 
its gear and happily rolling around the hangar.  Fast indeed!

The fuselage arrives fully assembled, with such niceties as the rudder pedals, baggage 
shelf, center console and seats already in place.

We fi nally get down 
to building, and the 
real fun begins.

BY RICK LINDSTROM



A4 and A5 blind rivets manually with a 
hand squeezer, but you’d most likely end 
up with one big Popeye arm well before 
you were anywhere near being ready 
to fl y. Likewise, you could use a set of 
metal fi les and rasps for removing good 
amounts of material from various cast-
ings and other components, but a rotary 
rasp chucked up in a drill motor makes 
it so much quicker and easier.

As far as large power tools go, the drill 
press got the most use during construc-
tion, ensuring that the few holes shot 
through thicker materials were, indeed, 
perpendicular to the surface. Other use-
ful, but by no means mandatory, large 
shop tools include a bench grinder, disk 
sander and band saw. I wouldn’t imme-
diately rush out and get these items 
upon ordering a kit unless I had other 
uses for them.

The Best Tool of All
I know this sounds trite, but your brain 
should be getting a good workout dur-
ing a project like this. It takes a bit of self 
discipline to avoid charging ahead aft er a 
cursory look at the plans, which usually 
results in having to call Roger at Zenith 
Aircraft  customer support to sheepishly 
order a new part to replace the one you 
just messed up. Once you thoroughly 
understand the goal of whatever pro-
cedure you’re undertaking, it’s advis-
able to double-check all measurements 
before actually removing or drilling 
metal. Rarely, you may fi nd a small error 

in the plans or something slightly out 
of whack in the kit components them-
selves. In our case, it didn’t take long for 
this to happen.

Back to the Fuselage
With the fuselage on its back, resting 
on padded sawhorses, the fi rst thing 
we needed to do was to drop the freshly 
drilled and machined maingear leg 
into the rectangular channel receptacle 
on the bottom. Because the maingear 
legs are sandwiched between two beefy 
plates, and held fast with threaded studs 
nesting in cutouts in the legs themselves, 
it seemed simple enough.

Using the air-driven rasp and pre-
cise measurements, Warren made four 
beautiful notches in the gear leg exactly 
as called for in the plans. However, 
when attempting to slide the gear leg 
into its channel, it was obvious that the 
four studs weren’t exactly where they 
should’ve been, interfering with suc-
cessful installation. Because the gear 
leg mounts come solidly riveted in place 
with the quickbuild kit, the solution 
was to make the notches twice as big as 
specifi ed to clear the studs.

Th en we discovered that one of the 
belly skins was slightly oversized, cover-
ing the channel a bit and also preventing 
the gear leg from dropping in. A few 
minutes with a fl at metal rasp, with its 

back and sides covered in duct tape to 
prevent damaging the innocent skins, 
trimmed the off ending skin back to 
where it belonged. We fi nally had the 
maingear casting in place, and bolting it 
presented no further challenges.

Moving on to the nosegear strut, 
we couldn’t fi nd the specifi ed spacers 
needed for the axle, so we made a set 
out of some suitable tube stock. Th en 
that we found the missing pair tucked 
away in a remote recess in the fuselage. 
Once the nosegear strut assembly was 
fi nished, complete with its bungee-cord 
suspension, the freshly portable fuselage 
was fl ipped onto its gear, ready to receive 
the balance of airframe components. 
Elapsed time since the crate arrived: a 
day and a half. 

Engine Building, Plan B
Originally, I had these tantalizing fan-
tasies about being able to move from the 
airframe project to building the engine 
a few feet away, keeping both on track 
schedule-wise. At the time, we thought 
we would be presenting the completed 
and fully fl ight-tested airplane to the 
world at AirVenture 2006, six months 
away. However, it quickly became 
apparent that my planned week-long 

30 KITPLANES   July 2007 www.kitplanes.com

Zodiac, Part 2 continued

A rotary air tool makes both coarse and 
fi ne material removal a snap.  The sharp 
edges are being knocked off  this gear leg 
prior to further assembly.

The full Zenith assembly manual is available on disk, complete with detailed photos in 
addition to traditional construction diagrams.  Mac users be warned: It’s currently in 
Windows format only. Project leader Gus Warren checks the construction manual on his 
laptop, which has the advantage of being able to travel to wherever it’s needed in the 
hangar.

This nose rib is indicative of the fi nish 
work already done at the factory, includ-
ing pre-drilling, fi nished lightening holes 
and even chromate applied to contact 
areas.



visits to the construction hangar were 
just not long enough to allow my per-
sonal involvement in both projects at 
the same time.

So another decision was made, allow-
ing the FlyCorvair team to proceed full 
bore without my help, building up the 
latest version of the Corvair powerplant 
using the latest in components and 
knowledge. My 164-cubic-inch engine 
hadn’t run for 30 years, so its reincar-
nation as a suitable aviation powerplant 
required a major overhaul where every 
component that was kept is reworked 
for maximum reliability and aviation 
compatibility.

From Duck to Swan
FlyCorvair’s chief engine builder Kevin 
Fahy has this process down to a science, 
with access to a hangar full of disassem-
bled Corvair powerplants awaiting their 
rebirth, and a respectable machine shop 
at his disposal a few feet away. Aft er 
carefully selecting a suitable cleaned 
and inspected crankcase, and a matched 
crankshaft  and camshaft , the engine is 
built to exacting tolerances. Th e crank-
case halves are mated together around 
a precise (and heavy) jig that perfectly 
mimics a freshly reground and nitrided 
crankshaft , and then a new fl at is ground 
where the halves join. Th is allows the 
subsequent reassembly to re-mate the 
halves exactly when all the parts are 
fi nally installed for real.

All of the engine components that 
are reused go through a full overhaul. 
Crankshaft s are typically reground 10- 
or 20-thousandths under sized, cylin-
ders are bored 20- to 30-thousandths 
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Hangar rat Merrill Isaacson can’t resist the 
allure of enlarging a few holes prior to riv-
eting.  He had so much fun, he ended up 
ordering his own Zenith 701 kit to build.

Think of it as your
very own first officer.

Monitor your engine and simplify your flight  
operations with five buttons. Yes, five! 

Take a virtual demo fl ight  at 
www.VerticalPower.com   
Call   (505) 715-6172 or visit us at 
Oshkosh Hangar B, Booth #2024

Cruise Mode

Wiring just got easier. Join the evolution 

from switches and circuit breakers to an 

intelligent, solid-state electrical system 

for your experimental aircraft. The system 

automatically determines the aircraft’s 

phase of fl ight and uses that context to 

control the electrical system and pilot 

display. Experience innovative features 

like an exterior lights check using a 

remote key fob, handling emergencies 

with a single button press, and displaying 

checklists when you need them. All this 

while still retaining full control of your 

electrical system.



pilots worry about having only one 
sparkplug per cylinder, as the Corvair 
head won’t accommodate a dual-plug 
design. But plug failure or fouling is rare 
with this motor.

Doing It Yourself
If you have the inclination and the time, 
you can take that old 1964 through 1969 
Corvair engine that’s collecting cobwebs 
in the corner of your garage and rebuild 
it yourself, assuming it meets the basic 
criteria spelled out by William Wynne 

engine, including a modifi ed rear acces-
sory case and oil top cover to allow the 
use of a remote oil fi lter and cooler, a 
deeper oil pan to increase oil capacity 
and enhance cooling, and a dual point-
and-coil ignition system that provides 
a reasonable level of redundancy. Some 

Master of the rotary air rasp, Gus Warren carefully notches the gear legs as specifi ed.  
Reality, however, required that the notches be much larger to accommodate the gear 
mounting studs (which obviously didn’t read the dimensions as listed in the plans).

over, and the camshaft s must meet new 
tolerances as well. Stronger forged pis-
tons replace the old cast variety; rod 
bolts and cylinder studs are replaced 
with much beefi er versions. Care-
fully selected cylinder heads are fully 
reworked with newer style valve seats 
eliminating the possibility of dropping 
one while in operation. New stainless-
steel intake and exhaust valves complete 
the picture, blessing the heads with a 
much higher level of reliability.

Th ere are many more enhancements 
that adorn a remanufactured Corvair 

With the fuselage inverted on a pair of 
padded sawhorses, the maingear as-
sembly drops into a recessed channel, 
and then is clamped in place with massive 
brackets.
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(aka “Th e Corvair Authority”) in his 
comprehensive manual. Th is is the real 
focus of FlyCorvair’s trade: providing 
the instructional materials necessary to 
allow the average builder to end up with 
a reliable and economical 100-plus-
horsepower engine. Th e manuals and 

DVDs take the novice through fi nding 
a good candidate engine, disassembling 
it for overhaul, and building it up with 
all the goodies that make it suitable for 
aviation use.

Some of the parts used in the automo-
tive installation will be kept, some dis-
carded and some actually have a trade-in 
core value. Th e distributor can be sent 
to FlyCorvair, along with the harmonic 
balancer, and freshly rebuilt ones will be 
returned for your use. But don’t worry 

if you accidentally throw out some cru-
cial part—GM made a whole bunch of 
Corvairs during its production run, and 
parts are still plentiful and inexpen-
sive. Chances are good to excellent that 
FlyCorvair has a suitable replacement 
somewhere in its well-stocked hangar.

I’ll Take That, and That, and That…
If you give some serious thought to 
all of the things that support an air-
craft  engine installation, especially the 
converted automobile variety, you’ll 
appreciate the depth of work that the 
FlyCorvair group has already accom-
plished beyond the enhancements to the 
engine itself. Front- and rear-mounted 
starters, alternators, intake manifolds, 
carburetors, cowls, nosebowls, spinners, 
propellers, prop hubs, air boxes, fi lters, 
batteries, baffl  ing, exhaust systems and 
motor mounts can all be easily ordered 
from the company.

Wynne’s interest in providing most 
things forward of the fi rewall goes 
beyond the mere fi duciary. He was 
involved in a serious stall/spin crash in 

The Corvair Authority himself, William 
Wynne, takes charge of the assembly of 
the double-layer nosegear yoke.

Even when the plans are followed 
precisely, small surprises are not uncom-
mon.  Note the lack of clearance between 
the valve cap and the bolt end.  Slightly 
longer axle bushings fi xed it nicely.
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his Corvair-powered Pietenpol years 
ago, when the pilot at the controls got 
too low and too slow. Although they 
both survived, Wynne was severely 
burned and spent many painful months 
in the hospital. A genuine concern for 
the safety of the people who end up 
fl ying behind a Corvair emerged, and 
Wynne has made signifi cant progress in 
making the Corvair installations as safe 
as possible by closely monitoring the 
stuff  that gets attached to such a con-

version. When a suitable part or acces-
sory isn’t available off  the shelf, it gets 
spec’d out to a trusted machine shop or 
other supplier (if not made in-house), 
eliminating a good deal of the uncer-
tainty of fl ying behind the untested and 
unknown. Th is strikes me as one of the 
best investments a builder can make.

The Herd Thickens
With every passing year, there are more 
and more Experimental types fl ying 
behind Corvair power. Wynne has 
designed and welded more than 30 dif-
ferent types of motor mounts to date, 
spread out among the diff erent compos-
ite, metal, and tube and fabric designs. 

If it sounds like I’m spending way too 
much time focusing on the engine instal-
lation in this segment, it’s because this 
crucial “make or break” consideration 
is best addressed as early on in the con-
struction process as possible. I’ve seen far 

too many perfectly good Experimental 
airframes never actually fl y when their 
builders found that the planned engine 
installations became too diffi  cult or too 
expensive to achieve.

Unless you have the time, money and 
engineering resources to pioneer an air-
frame and engine combination that’s 
never been tried before (and most of us 
don’t), it’s usually best to take advan-
tage of the hard work that’s been invest-
ed by others. Th ere’s nothing wrong 
with relying on the tried and true, espe-
cially if you’re a fi rst-time builder, or if 
you just want to be fl ying with a mini-
mum investment of time. Isn’t that what 
going through this process is ultimately 
all about?

In the next segment of this series, we 
tackle the most diffi  cult part of the kit 
(which you will fi nd surprising), and 
fi nish up most of the major airframe 
components. �
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Unlike many other designs, the Zodiac 601 mounts the nosegear strut directly to the 
fi rewall, not the motor mount. A large bungee cord is used to provide vertical shock 
absorption.  



J
ames P. Hauser’s excellent series of 
three articles for KITPLANES® 
(June 2004) presented valu-
able guidelines for a do-it-your-

self electronic fl ight instrument system 
(EFIS). Th ere is a growing synchronicity 
between the array of hardware available 
for such systems, the capabilities they 
can provide and the network of knowl-
edgeable builders interested in assem-
bling such systems. Th is article describes 
how building an eCFI (electronic Cer-
tifi cated Flight Instructor) into one’s 
EFIS can dramatically enhance safety.

Th e connection and soft ware features 
of homebuilt eCFIs will develop best 
with collaboration amongst kit aircraft  
builders and their consultants. Toward 
that end, I have begun an email list-serve 
of interested, knowledgeable builders 
and industry pros who want to network 
their talents. Send an email to cafe400@
sonic.net if you wish to join this list-
serve. By sharing their creations with 
others, builders who develop eCFIs will 
enhance personal aircraft  safety for all.

From Simple to Sophisticated
Th e more sensors, instruments, data-
streams and actuators that an eCFI 
has, the more functions it will be able 
to perform, and the more sophisticated 
and appropriate those functions will be. 

Many of the sensor technologies listed 
here were well established in military 
and airline use decades ago, but some 
are more recent. Following is a list of the 
things that should communicate with 
the eCFI, from basic to advanced.

Basic eCFI: Issues prompts, alerts and 
warnings, without command/control.

Its components are: GPS receiver 
(database, imaging, TAWS, etc. already 
inside the eCFI); ADAHRS (air data-
attitude heading reference system); 
intercom; engine monitoring sensors; 
fl at panel display(s); angle of attack 
sensor; G meter (digital); and warning 
buzzer or horn.

Intermediate eCFI: Includes all of the 
above, plus adding control of aircraft -
control actuators.

Advanced eCFI: Includes all of the 
above, plus control of avionics, auto-
landing, DAA (detect and avoid soft -
ware). It requries: a agnetically slaved 
compass; aircraft  communications radio; 
transponder; throttle servo or FADEC 
(full authority digital engine control); 
pilot health monitors (pulse oxymeter); 
strain gauges and position sensors from 
controls; strain gauges and squat switch-
es on landing gear; downlinked weather 
(satellite radio); uplinked traffi  c (ADS-
B, automatic dependent surveillance-
broadcast); FLIR—forward looking 

infrared (detection of runway obstacles, 
deer); and radar altimeter.

Th e basic eCFI can be programmed 
to monitor for changes or conditions 
that would merit these kinds of safety 
prompts and alerts:

Low on fuel
Engine temperature
Restricted area ahead
Lower nose, don’t stall
Pull up—terrain
Excessive bank angle
Water in fuel
Check landing gear at less than 300 

feet agl.
Induction icing: Use carb heat now!
Change in any engine temperature or 

pressure 
Terrain awareness warning system 

(TAWS)
Default back on aft er 30 seconds (tim-

ing may vary)
G forces
Engine out: Best glide is 120 mph 

(need thrustmeter or temp drop in 
EGT/CHT).

Carb heat. Maintain fl ying speed. 
Check fuel tank. Wind is 340° at 12.

Oxygen needed
Verbal to nearest airport: 334°, 9 

miles.
AOA excessive
If fl aps down (as for landing or take-

Homebuilt eCFI: toward plug-and-play systems
BY BRIEN A. SEELEY M.D., PRESIDENT, CAFE FOUNDATION

Come Fly with Me—The eCFI

Illustration/Photo: Brien Seeley, Marc Cook KITPLANES   July 2007 35

PART 2



36 KITPLANES   July 2007 www.kitplanes.com

See the path numbers on the fl ow chart for each action described 
below. This example is for an eCFI that has a force-feedback control 
stick with mechanical linkage to ailerons and elevator. Each blue 
box represents either hardware or software or combined hard-
ware/software units.

In this example, a pilot is fl ying at 2000 feet eastbound past the 
South Tower of the Golden Gate Bridge and under the San Francisco 
Class B airspace. Wishing to sightsee along the Embarcadero shore-
line toward the Bay Bridge and AT&T Park, the pilot decides to turn 
right when above Pier 39 to head toward the Bay Bridge. 

1) With intent to turn right, the pilot rotates the control stick to 
the right with no fore/aft elevator input.

2) The Pilot-PAV Interaction Manager (PPIM) is set for “active” 
mode, in which the eCFI is “on-duty” in a shared control arrange-
ment with the pilot. This means that eCFI pathways 2 through 16 
are all potentially active. The movement of the control stick, via 
rotary position sensors, is conveyed to the PPIM. The PPIM’s rotary 
position sensors are also strong, clutch-coupled DC servo motors 
that can provide force feedback to the stick and can actually move 
the controls of the aircraft. The Pilot Decisions Interface (PDI), 
along path 2, observes that the pilot makes no change in throttle 
setting, heading bug, GPS waypoint or com radio frequency.

3) The PPIM asks the eCFI if a level right turn is “acceptable and 
safe” at this point in the fl ight.

4) Using Static Data from path number 7, the eCFI tells the PPIM 
that it has received and understands that inquiry and that an air-
space fl oor limit of 1500 feet will be approached if the requested 
level right turn is executed. Path 16 is used by the PPIM to send 

Operational Example of the eCFI Decision and Command Flow Paths

fl ashing on-screen and audio 
intercom warning/alerts to the 
pilot indicating “Airspace fl oor 
ahead.” Absent acknowledgment 
from the pilot, the PPIM uses 
path 15 to apply a slight rumble 
vibration to the control stick.

Paths 5, 6 and 8: The eCFI 
simultaneously receives and 
examines the current weather, 
traffi  c, engine temperatures and 
pressures, along with the fi led 
fl ight plan for compatibility with 
the action intended, a level right 
turn. Just like a human CFI, the 

eCFI examines questions such as: Does nearby traffi  c confl ict with 
the intended path? Would the new direction aim toward adverse 
weather? Will there remain suffi  cient fuel to reach the fl ight plan’s 
destination airport?

9) The eCFI decides that a level right turn is unacceptable 
because the fl oor of the local Class B airspace ahead is 1500 feet. 
The eCFI therefore creates an appropriate revision to the intended 
fl ight path. The revision will command that the aircraft descend to 
remain under the 1500 foot fl oor of the airspace.

10) The Ideal Actions processor complies and computes the ideal, 
allowable path and power setting for the aircraft to follow.

11) The Actuators unit evaluates incoming Motion Data (path 
number 13) and blends these with the ideal path/power from the 
Ideal Actions processor. This results in the proper amount of for-
ward stick movement and force being sent to the control system 
actuators. No change in throttle is needed.

12) The aircraft responds to these corrections as the actual stick 
force and motion applied by the pilot are modifi ed by a resistance 
force to the pilot’s attempt to hold the aircraft level. Right turn-
ing is allowed, and the descent is accomplished by a forward stick 
motion.

13) The resultant descending right turn is executed by the air-
craft. The aircraft’s changing position is continuously monitored by 
the system as eCFI operation remains active.

Path 14 is not active since no eCFI radio communications are 
needed. 

The 1a and 2a Fly-By-Wire inner loop control circuit does not 
apply here with mechanical control linkages.                       —B.S.

Figure 1. The chart at left was 
derived with guidance from 
Ken Goodrich at NASA, whose 
great work on the Naturalistic 
Flight Deck inspired these 
articles.



off ), give wind, if calculable.
Th e intermediate eCFI, by adding 

control actuators, becomes capable of 
maneuvering the aircraft  in time to 
avert problems that the basic eCFI can 
only announce. Th is amounts, in eff ect, 
to having a smart autopilot. Th e eCFI’s 
actuators for each aircraft  control must 
be limited by a clutch or other means 
so as to be over-powerable by the pilot 
in the event of some system error. Lim-
ited actuator power demands that the 
aircraft ’s control system be designed to 
have low friction, and have a trim system 
that can keep maneuvering forces and 
control breakout forces manageable. 
Such features distinguish the excel-
lent side-stick control system from the 
Questair Venture, whose design will be 
presented in Part 3 as a model for kit air-
craft  builders to emulate.

Th e advanced eCFI is the fullest and 
the best expression of the safety enhance-
ment potential in a self-aware aircraft . 
By coupling the eCFI to the avionics, 
a vast expansion of information and 
safety enhancements becomes possible. 
However, this degree of sophistication 
will need to evolve from those with spe-
cial computer skills and background. To 
facilitate such evolution, the previous-
ly mentioned eCFI interest group will 
share ideas on the web and on hardware 
lists through AeroElectric’s Bob Nuck-
olls, along with open source code and 
an eff ective partnership with avionics 
manufacturers who have the informa-
tion needed for interoperability. Web 
video demonstrations and fl ight expe-
rience sharing will further the urgently 
needed progress in this area.

Th e block diagram (Figure 1) shows 
the decision and command fl ow paths of 
an eCFI. Th e sidebar provides an example 
that illustrates how these paths work.

Th e CAFE Foundation, in conduct-
ing NASA’s $250,000 fl ight competi-
tion on August 4-12, will be assessing 
and crediting those aircraft  that dem-
onstrate eCFI functionality. (See http://
cafefoundation.org/v2/pav_ pavchal
lenge.php). Part 3 of this series will pres-
ent nuts and bolts hardware examples to 
help kit builders get started in building 
their own eCFIs. �
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airplanes compared to the bad looking 
composite airplanes. Don’t see any real 
dogs, do you? Hmmm…must not be 
that hard.

Preparation Begins
OK, let’s get to it. What’s it take to get 
off  to a good start in this venture? Well, 
start with the right tools—as we have 
been saying all along—a dedicated cut-
ting table, a portable composites bench, 
a lot of rubber gloves and the patience of 
a turtle with an arthritic hip…at least at 
the beginning.

If you want to ensure success, start 
small with a guaranteed win. What’s the 
worst that can happen? Somebody might 
challenge you to something more diffi  -
cult. With that in mind, let’s follow Dave
Saylor of Aircraft ers in the glass layup 
around the front of an RV-10’s windscreen. 
It’s a task almost everyone has to do, be it 
on an all (well, mostly) aluminum RV or 

www.kitplanes.com

You walk past an airplane that has wings so smooth 
and free of ripples that it’s hard to see where the air 
ends and the paint surface begins. It seems to say, “Go 
ahead, punk, make my day” to every bug and bird in 
the vicinity, just daring them to try something that 

might stick to it. And you wonder how many gazillion hours were 
spent sanding that puppy.

Well, there’s good news and there’s bad news. Th e good news 
is that it’s all in the preparation. Th e bad news is that it’s all
in the preparation. But unlike painting aluminum where no 
amount of paint will make a bad surface look good, composite 
construction allows you to sneak up on perfection.

Now that I’ve got you discouraged, go back out to the tie-
downs and look at the percentage of really nice composite 

In Part 3, we look at how to 
go about basic preparations.

BY BOB FRITZ

Dave Saylor and his crew at work at 
Aircrafters.
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mega-plastic Lancair IV.
Th e fi rst thing to do is get out the 

blue painter’s tape and tape off  the bot-
tom 3 inches or so of the inside of the 
windscreen. We’re going to be applying 
glass to the outside of this area, so paint-
ing the inside fl at black means you don’t 
look at the inside of the layup from the 
pilot’s seat when we’re done. You’ll also 
fi nd that, unlike the tan tape, the bright 
blue color makes fi nding torn bits of it 
really easy. 

Next, we need to fi ll in the gaps and 
irregularities on the area to which we 

intend to apply glass. Don’t get too 
wrapped up in achieving super smooth-
ness here; there will be multiple layers 
of glass over this zone, so the small dis-
continuities that result can be addressed 
later.

Filler Material Here
Over the course of this series we’re 
going to be working with three simi-
lar materials: millfi ber, microballoons 
and fl ox. Micro, or Q-cell, as it’s some-
times called, looks like powdered sugar 
and fl ows almost like water. Under a 

microscope you’ll see tiny glass spheres, 
hence the “balloons.” If you’re famil-
iar with Bondo as used on cars, you’ve 
already used micro; it consists of micro 
mixed into polyester resin. We want 
something a bit stronger, so we’re using 
micro mixed with either vinylester resin 
or epoxy resin.

Millfi ber: Th at’s short for milled fi ber. 
It’s just fi berglass that’s been chopped 
into tiny pieces. Flox (are you ready for 
this?) is really short-length strands of 
cotton. Each of these has its own unique 
use based primarily on strength, with 
millfi ber the strongest and micro the 
weakest. Th erefore, we would use micro 
for non-load-bearing fi ller around a 
windshield. 

To mix the micro into the resin, we 
have to fi rst mix the resin. It’s critical 
that you follow the directions of your 

kit manufacturer for this. As was dis-
cussed in a previous issue, kit aircraft  
use either vinylester resin or epoxy resin. 
VR is a three-part mix consisting of the 
base resin, a promoter and a catalyst. 
Buying promoted VR makes the mixing 
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Micro mixed to the consistency of creamy peanut butter is great for fi lling sharp corners.

A fi t like this makes for a winner.Here are the three pimary fi llers, left to right: millfi ber, microballons and fl ox.

Even this tab can be buried and lost under 
properly applied glass.



easier, but it does have a shorter shelf 
life of three to six months. Un-promot-
ed VR, however, has an almost indefi -
nite shelf life. Care must be taken when 
mixing un-promoted VR, as combining 
promoter and catalyst results in an exo-
thermic reaction—that’s a six-bit word 
meaning it gets hot, dangerously hot. 
Th e procedure is to mix the promoter 
into the base resin, then add the cata-
lyst. It’s not a diffi  cult job, just another 
step that must be done correctly.

Epoxy resin is a two-part system and, 
while this is a bit simpler, it does tend to 
cause skin sensitization so gloves are nec-
essary. And once sensitized, you could 
be stuck with an airplane to which you 
are allergic! Gloves should be worn with 
both types of resin simply to keep the 
sticky mess off  your skin.

Now that the resin is mixed, we can 
add the micro to diff erent consistencies 
based on their use. Here, we’ll mix about 
fi ve parts micro to one part resin by vol-
ume. Micro is of such a low density that 
mixing it thoroughly can be diffi  cult, 
but you have about an hour before it sets 
up, so keep at it until it’s a uniform color. 
Th e resulting mix can then be easily 

applied with a wood tongue depressor. 
Two safety notes here: First, dry 

micro is extremely lightweight; a sneeze 
can blow it all over the shop and you 

don’t want to inhale it. Second, never 
use it between layers of fi berglass; it has 
poor structural strength and you’ll be 
building in a weak point. Yes, here it’s 
the base layer, but this application is 
not load bearing, that is, it’s not holding 
anything in place other than itself.

On the subject of mixing, there are 
two schools of thought: Measure the 
materials by weighing them on a scale, 
or measure them out with a pump. Both 
methods are perfectly valid, and your 
kit manufacturer will most likely rec-
ommend one or the other. However, be 

The by-volume mixing pump is an indispensable dispenser. So to speak...

A couple hundred grand for an airplane, 
and it all comes down to a little wood 
block to ensure that you get the right 
amount of epoxy each time.

Work the fi rst layer gently, and don’t worry about loose threads. They can be fi xed later.
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aware that both have advantages and 
disadvantages:  A pump is fast because 
you simply adjust it to the ratio required, 
and then lower and lift  the handle to get 
the perfect amount of two components. 
Th e downside is that a pump can clog, so 
you’ll have to periodically check that it’s 
clear. Scales are clog-proof, but are slower 
and require active attention to the num-
bers (Let’s see, was it 3:2 or 2:3?).

Here’s a neat tip: Once the ratios are 
adjusted, you can set the quantity dis-
pensed by placing a wood block under 
the pump handle. It will limit the down-

stroke so that when you release the lever, 
the amount you get in that non-waxed 
cup will always be the same. Label the 
sides of the block with the quantities 
you use most oft en and then simply fl ip 
the block to the required quantity.

Laying It On
As was described last month, cut your 
glass strips to length and transport them 
carefully to the work site. Using the fi rst 
of a boxful of brushes, Saylor applied a 
liberal coating of the resin directly to 
the masked area. I was then surprised to 
see him lay the strips onto the resin base 
without fi rst soaking them in resin. His 
reasoning was that it is easier to position 
dry strips on a non-horizontal surface. 
(Hmmm, seems to work well.)

Here’s where the big advantage of 
composites shows up. Th ose nasty look-
ing little aluminum tabs that posi-
tion the windshield simply become lost 
under the layers of cloth.

Van’s specifi es seven layers in this area 
and, while you could do it with seven 
strips, Saylor used 14 strips laid down 

Repeat after me: Air goes under the wing, 
not in it.

in interleaved layers like a deck of cards 
that have been shuffl  ed but not aligned. 
Shorter pieces are easier to position.

Each layer went on dry and was gen-
tly slathered with resin. Gently is the 
operative word here; you can and will 
undoubtedly pull some threads out of 
the weave. Not to worry, though. Gen-
tle use of the brush in a poking motion 
will smooth out the wrinkles, and you’ll 
be able to sand the loose threads smooth 

when everything is nice and hard.
Take a close look at the photo, though, 

and notice that in addition to loose 
threads and wrinkles, there are white-
ish spots. Th at’s air. You want air under 
the wings, not under the glass. Get the 
air out by continuing to gently smooth 
the layer.

Th is is a step-and-repeat operation 
until you get all the layers down. It’s 
also an opportunity to have a friend 
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help. Promise them some fl ight time 
when you’re done, promise them dinner, 
promise to help on their airplane, but do 
this with a buddy. It’s much easier and 
more than twice as fast.

We’ve been fairly liberal in slapping on 
the resin, and now we’re going to get rid of 
some it by adding a layer of peel ply. Th is is 
a 3- to 4-inch-wide strip of Dacron cloth 
that we simply apply over the entire layup. 
Previously we noted that the strength of 
the assembly comes primarily from the 
fi ber not the resin. In fact, more resin 
won’t make the assembly stronger, it’ll 
just be heavier. Peel ply won’t stick to 
the resin, so we can use a stubby brush to 
squeeze out the excess resin.

Again, this is a good time to go 
aft er the bubbles. Don’t go overboard, 
though; you have to leave some resin 
in. Just smooth it out and give a rough 
shape to the entire layup. An option 
with large, fl at surfaces is to put a layer 
of thin plastic over the peel ply and drag 
a squeegee across the surface to squeeze 
out the excess.

Leave the plastic, if you use it, and 
the peel ply in place for 24 hours and go 
clean up the work area. I hope you put a 

liner in the trash can. A friend of mine, 

who shall remain nameless, did not, 

and at the end of the week had to throw 

away the can. Th ere was a solid mass of

brushes and remnants stuck to the sides, 

much to the amusement of observers.

Ready, Set, Peel
Now we get to why it’s called peel ply; 

you peel it off  when the resin is fully set. 

Don’t forget to do this! I’ve heard of one 

poor soul who did not realize that it has 

only slightly better adhesion than air, 

and wondered why parts kept falling off  

every time he washed his plane. 

One last tip: If you want to get a per-

fect fi t between two existing parts, such 

as the plastic that wraps around the 

aluminum surfaces of the tail, put some 

release tape (super-thin packaging tape 

works well) on the aluminum and a bit 

of resin on the mating part. Slip the two 

parts together and hold them in place 

until the resin has set. When you sepa-

rate the parts you can remove the release 

tape and install the part, and you’ll fi nd 

that the gap is gone.

Th at’s all there is to it. Go give it try 

on something simple, and next time 

we’ll take up a larger project. �
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A layer of fi ller was used between the fairing and the wing leading edge. After comple-
tion, this wedge will be fi lled on the outside, never to be seen.
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Traditionally, we’ve all thought 
of an autopilot as something 
that big airplanes have for 
fl ying in the clouds, not some-
thing we use for weekend 

pancake runs. But aft er a harrowing expe-
rience during VFR conditions—I had 
inadvertently bumped the trim switch 
screwing the cap on my drink bottle and 
found myself upside down—I was con-
vinced to install an autopilot into the old 
RV-6. I’m telling you honestly that from 
now on any Experimental aircraft  I build 
or own will have an autopilot in it long 
before I spend money on other gadgets. 
Simply put, an autopilot is one of the most 
useful, practical and safety-improving 
pieces of equipment you can add.

As you may or may not be aware, 
there are numerous autopilot manufac-
turers in the business, but for the pur-
pose of this article we’re going to focus 
mainly on the most popular options for 
your Experimental aircraft . (Only one 
manufacturer of traditional certifi ed 
autopilots, S-Tec, is interested in Exper-
imentals.) Th e predominant autopilots 
in homebuilt aircraft  are made by Blue 

Mountain Avionics, Navaid Devices, 
Trio Avionics and TruTrak Flight Sys-
tems, along with S-Tec.

More Features, Less Cost
Th ese autopilots are popular because 
they combine great features, newer 
technology and lower prices—largely 
the result of not being certifi ed—and 
have proven themselves in the fi eld. 
(Although it should be noted that 
Experimental-class autopilots likely 
have not been subjected to the rigorous 
development testing and production 
quality assurances that are required of 
autopilots for certifi ed aircraft . It’s not 
that they’re less robust or durable—they 
may well be substantially better, partic-
ularly next to the old analog Georges—
but it’s that we don’t really know.) As 
that comparison suggests, today’s auto-
pilots are largely soft ware driven, so 
updates and new features are oft en just 

a bit of code away, and that’s not the case 
with the older analog-style units. 

In addition, all the current Experi-
mental-class autopilots are what’s 
known as rate based. Th at is, they take 
rate sensors, solid-state gyros in eff ect, 
and command the aircraft  to either fol-
low a certain kind of rate—say, to make 
a standard-rate turn toward a desired 
track—or null the rate to keep the air-
plane from turning. Th ey also use solid-
state pressure transducers to maintain 
altitude and/or follow a preset climb or 
descent rate. Old-style autopilots, the 
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Autopilots are more 
than a nice-to-have 
accessory. Here’s how 
to decide which is 
best for you.

BY STEIN BRUCH

The TruTrak ADI Pilot II combines the 
company’s attitude indicator and two-axis 
autopilot, which has much of the same 
functionality as the DigiFlight series.



likes of which you’ll fi nd in that creaky 
Cessna across the way, are oft en position 
based, which requires a connection to 
the attitude indicator and/or directional 
gyro. Position-based systems used to be 
the gold standard for smoothness, but 
the new rate-based systems are just as 
good, and they have the benefi t of being 
mostly or totally self-contained.

So with all that in mind, let’s have a 
closer look at the autopilot off erings for 
Experimental aircraft .

Blue Mountain Avionics
Better known for its EFISes, Blue 
Mountain also off ers an add-on auto-
pilot. Its autopilot is unique in that it 
is not a stand-alone system—you must 
have a BMA EFIS to run it. Moreover, it 
won’t couple directly to any third-party 
GPS or nav/com like other off erings in 
this category. Nevertheless, this autopi-
lot forms a powerful package with the 
EFIS that provides a great deal of capa-
bility. Th is includes the ability to follow 
a selected course or heading (via a bug 
on the EFIS), track and fl y a GPS fl ight 
plan from the BMA internal GPS, track 
and fl y an external VOR/ILS signal 
via an SL30 nav/com (run through the 
EFIS), as well as altitude hold and verti-
cal speed hold.

Th e Blue Mountain servos are now 
moderately sized (past servos were some-
what large and heavy) and use much 
smaller high-torque DC servo motors 
with an integral magnetic clutch that 
physically disconnects the servos from 
the control system when not engaged, 
helping to reduce friction. Th e autopilot 
option from BMA comes with cabling 
for the servos, but no mounting hard-
ware for specifi c aircraft .

Pros: Aff ordable two-axis autopilot 
add-on to existing BMA EFISes with lots 
of features.  Will fl y coupled approaches 
with the BMA EFIS. 

Cons: Must be installed with a BMA 
EFIS; no stand-alone system available.  
No factory install hardware. Servos 
are somewhat larger and heavier than 
competitors’.

Price: $3500.

Navaid Devices
Navaid Devices, Inc. is perhaps one 
of the few companies directly respon-
sible for the popularity of autopilots in 
homebuilt aircraft . A number of years 
ago, Navaid was the only company that 
off ered a truly aff ordable wing leveler/
autopilot to the Experimental aircraft  
owner. Founded on the principle of get-
ting autopilots in homebuilt airplanes, 
Navaid became tremendously success-
ful by off ering a nice functional unit at 
the lowest price possible. Th e company’s 
single product (the AP-1) replaces the 

turn coordinator in your aircraft , and 
is a stand-alone single-axis wing leveler/
autopilot that will act as either a simple 
wing leveler or follow a desired heading. 
When installed with the Porcine Smart 
Coupler II option, the autopilot can fol-
low a GPS course.

While this autopilot has seen a lot of 
popularity, it has been surpassed in large 
numbers by the autopilots off ered from 
TruTrak and Trio. Another item to note: 
Navaid specifi cally does not recommend 
its autopilot for IFR. We think this auto-
pilot is still a viable option, but given the 
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Here’s a good application for a VFR panel. The TruTrak ADI Pilot I acts as an attitude indi-
cator and wing-leveler autopilot in this RV-7. 

The Blue Mountain Avionics autopilot add 
on—it is not available as a stand-alone 
unit—includes two servos, a control mod-
ule and wiring harnesses.

This Chelton EFIS shows the approach that 
the TruTrak DigiFlight II-VSGV is fl ying in a 
strong crosswind.



multitude of off erings from competitors 
it’s just not as popular anymore. 

Pros: Lowest priced autopilot on the 
market. Provides nice basic functional-
ity while replacing the turn coordinator 
in the cockpit. 

Cons: Not as feature-rich as compet-
ing autopilots.

Price: $1300.

S-Tec/Meggitt
S-Tec has been manufacturing autopi-
lots for many years. It is unique in this 
group of companies in that it is the only 
one whose products are also approved 
for installation in certifi ed aircraft . 
Drawing on its many years of experience 
in general aviation, the product line 
covers a wide array of products, from 

stand-alone single-axis autopilots all the 
way to multi-axis systems that will fl y 
fully coupled GPS and ILS approaches. 
At one point, S-Tec was one of the few 
manufacturers that off ered autopilots to 
homebuilders, but as of the past couple 
of years the company has seen its mar-
ket share in Experimental aviation sig-
nifi cantly eroded by companies such as 
TruTrak and Trio. S-Tec equipment is 
high quality, well proven and reliable, 
but in our experience from a price/value 
standpoint TruTrak and Trio have them 
beat by a large margin. 

Pros: System is certifi ed and available 
for installation in certifi ed airplanes.  
Proven reliability.

Cons: High price point compared to 
competing Experimental systems; a lack 
of functionality compared to equivalent 
competitors’ units.

Price: $3700-18,000.

Trio Avionics
Founded in 2000 by Sid Tolchin, Chuck 
Busch and Jerry Hansen, Trio Avionics 
set upon a goal of producing a modern, 
feature rich, reliable and aff ordable auto-
pilot for Experimental aircraft . Trio’s 
modern off erings use the latest in digital 
microprocessors, solid-state gyros and 
miniaturized electronic components. 

Th e EZ Pilot was Trio’s fi rst off ering. 
It is a single-axis wing leveler/autopilot 
that incorporates a number of unique 
features. Th e roll control has an auto-
matic servo disconnect on takeoff , and 
there is an automatic 180° turn feature 
that will allow the aircraft  to reverse 
course with the push of a single button. 
Th e EZ Pilot fi ts into a standard 3.125-
inch instrument hole, so it can replace 
the turn coordinator or turn-and-bank 
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This Chelton EFIS close-up illustrates the 
DigiFlight II-VSGV just completing the in-
bound procedure turn. Notice the 31-knot  
crosswind, and the accuracy with which 
the airplane is fl ying the approach.

Diane at TruTrak builds some servos. 
TruTrak has shipped more than 8000 
servos in a variety of confi gurations, 
controlling planes from small LSAs up to 
jet aircraft.

TruTrak DigiFlight II-VSGV fl ies an approach while coupled to the Chelton EFIS with GPS 
Steering Mode (“GPSS” on the screen) and GPS Vertical Mode (“GPSV”) enabled. In Tim 
Olson’s RV-10 pictured here, he has installed a switch to select the autopilot source 
between the Chelton EFIS and Garmin GNS 480. Note, also, the autopilot master switch in 
plain view.

Bill does the fi nal test on a TruTrak Sorcerer autopilot at the factory. The Sorcerer is 
TruTrak’s fl agship autopilot, complete with altitude preselect and VOR/LOC/ILS coupling.



use a nice single button, with a dynamic 
display along with a dedicated knob for 
controlling functionality. Th e actual 
button is a small screen that displays 
various bits of data, depending on the 
mode the pilot has selected. Trio also 
off ers optional automatic pitch trim. 
Th is allows the autopilot to adjust an 
electric trim servo on the aircraft , and 
also to optionally eliminate the stick-

mounted trim button, as the elevator 
trim can be controlled via the autopilot 
control knob.

Both the roll and pitch autopilots 
from Trio use their own servo. It con-
tains two microprocessors for redun-
dant safety monitoring. Th e servo will 
disconnect itself if it detects any unusual 
activity that would aff ect the safety of 
operation. It also contains a supervisory 
processor, which will alert the pilot if/

instrument. Available with two display 
types (vacuum fl uorescent or LCD), the 
EZ Pilot allows the builder to choose the 
display that will off er the best readabil-
ity in a particular cockpit environment. 

Th ere are several modes to the EZ Pilot, 
including the TRK (track) mode, which 

will follow a GPS fl ight plan from most 
panel-mounted and portable GPSes. In 
the CRS (course) mode, a ground vec-
tor can be chosen by the pilot, and the 
autopilot will fl y this course within 1°. 
Th e INT (intercept) mode is used to 
return to a previous fl ight plan if you’ve 
maneuvered the aircraft  away from the 
track for traffi  c or weather avoidance. 
Additionally, the EZ Pilot allows you to 
fl y an off set of 1 mile to the left  or right 
of a fl ight-plan track. Trio claims this 
feature is “to avoid heavy traffi  c on the 
center of a busy airway.” Our experience 
is that while this is a neat feature, it’s not 

particularly relevant to the aircraft  or 
fl ight plans that we fl y. Th e majority of 
Experimental aircraft  on cross-countries 
are not fl ying airways, but instead going 
direct. In fl ight levels this could be use-
ful, but on normal VFR fl ights it’s just 
not a huge must-have. In all modes, the 
pilot may adjust a variety of gains in the 
system to control the turn rate and bank 

angle of the autopilot.
EZ-1, EZ-2 and EZ-3. 

In the past couple of years, 
Trio has also introduced 
its EZ series of altitude-
hold autopilots. Th ey use 
solid-state MEMS gyros 
and accelerometers, as 
well as precision altitude 
and airspeed sensors. Trio 
has smartly built in a 
number of safety features 
including G-force and 
airspeed limits to keep the 
pilot from overstressing or 
inadvertently stalling the 
aircraft . 

Th e basic EZ-1 is an 
altitude-hold-only system 
meant to be used with a 

wing leveler, of course. Th e EZ-2 adds 
climb and descent capability with user 
settable airspeed limits (precluding the 
autopilot from stalling the aircraft ). 
Th e EZ-2 also allows the pilot to climb 
or descend at a preset airspeed or verti-
cal speed. Th e latest rendition of the 
altitude hold series is the EZ-3, which 
has all the features above, but adds alti-
tude pre-select (allowing a pilot to set 
a desired altitude). Th e autopilot will 
climb or descend at a given airspeed/
vertical speed until it reaches the pre-
selected altitude.

All of the EZ altitude-hold autopilots 
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The TruTrak DigiFlight II series looks the 
same from the front regardless of the 
options loaded inside. 

TruTrak provides special mounting systems for some 
aircraft. Two servos fi t into this Glastar Sportsman under 
the front row of seats. Thin bridle cables will be wrapped 
around the grooved capstans and clipped to the main 
control cables.

The Navaid Devices autopilot is an eff ec-
tive and low cost roll-axis-only autopilot.
It can maintain simple wings-level fl ight
or follow a simple GPS-defi ned track.

The TruTrak Sorcerer autopilot is the redesign of TruTrak’s previous top system, the DFC-
250, and is now the most capable autopilot for Experimental aircraft builders/owners.
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The EZ-Pilot roll-axis autopilot is not only 
a capable autopilot, but also replaces your 
turn-and-bank indicator.

when it detects items such as a clutch 
malfunction. Th e servo will also obey G-
force limitations dictated by the control 
electronics and sound an alarm, as well 
as disconnect the servo if it approaches 
or detects such limits being reached. 

Installation and setup of the Trio Avi-
onics autopilots is relatively easy. Trio 
does not provide any direct mounting 
kits for specifi c aircraft , but a number 
of vendors provide installation kits and 
harnesses for popular aircraft  such as the 
RV series.

Pros: Lots of functionality packed 
into a very aff ordable package.  Unique 
features like the “single button 180 
degree turn” and three levels of altitude 
hold autopilots. EZ pilot available with 
diff erent displays for a variety of cock-
pits. Works well with the Navaid servo.

Cons: No factory install hardware; 
autopilot mounts “behind panel” with 
no machined bezel.

Price: $1770-2400.

TruTrak Flight Systems
Co-founded in 1999, by Jim Younkin 
and Chuck Bilbe, TruTrak has been 
responsible for more autopilots being 
installed into Experimental aircraft  
than any other manufacturer. Before 
looking in detail at TruTrak, it’s wise to 
look into the past of the founders. 

As one of the original developers of 
the modern autopilot, Younkin’s his-
tory with gyros and autopilots spans 
from the 1950s to the present. As the 
sole designer of the Century III auto-
pilot, Younkin has been issued multiple 
patents for autopilot and instrument 

All-cylinder EGT/CHT analyzer
functions for 4, 6 or 9 cylinder engines.

All-cylinder EGT/CHT analyzer
functions for 4, 6 or 9 cylinder engines.

$995$553$473

Automated Engine
Monitoring...

Automated Engine
Monitoring...

4-cylinder2-cyl 4-stroke2-cyl 4-stroke2-stroke

Actual Size 6"W x 2.75"H x 2.5"D

Prices include probes. www.GRTavionics.com

Grand Rapids Technologies, Inc.

616 245-7700 Fax 616 245-7707

..of up to 29 parameters with 62 alarms.
From RPM to peak-detection leaning, the
EIS does it all. Includes graphical and
digital displays, customizable screens, and
alarms with external warning light. Models
for engines up to 9-cylinders. Find out
why the EIS is the choice of thousands of
pilots.

all

3133 Madison Ave SE, Grand Rapids, MI 49548

AIRCRAFT TOOL 
SUPPLY COMPANY

www.aircraft-tool.com

What is a TimeRite?
The TimeRite story began a little 
over 60 years ago when in 1945 
it was adopted by the US Army 
Air Corps to aid in setting piston 
engine timing for its high-perfor-
mance airplanes. This remarkable 
tool proved to be so successful 
that it quickly made its way to 
the general aviation market, and 
by 1948 there were over 10,000 
units in circulation worldwide. 
What makes the TimeRite so ef-
fective is its simplicity. By using 
specialized arms and calibrated 
scales, the TimeRite accurately 
locates Top Dead Center (TDC) 
and then enables you to set the tim-
ing angle with dead-on accuracy. 
Aircraft Tool Supply Company 
is the proud manufacturer of the 
TimeRite since acquiring all rights 
in 1985. Each unit is precisely 

assembled by hand and tested 
to the strictest standards at our 
plant in the USA to preserve the 
original craftsmanship that has 
made it so famous. No detail is 
overlooked -- from its polished 
Bakelite cap right down to its 
signature double-chrome finish.
It’s no wonder that mechan-
ics today treat their 50 year 
old TimeRites like a precious 
collector’s item, passing them 
down from father to son. It’s a 
classic that is truly timeless…

PO Box 370 Oscoda, 
Michigan 48750

Voice: 989-739-1447
Fax: 989-739-1448

Call today for your 
FREE catalog featuring  
over 3,000 tools... and 
ask for Diana to get 
your bonus FREE GIFT.

1-800-248-0638



Trio Avionics EZ series of altitude-hold 
autopilots off ers a range of great function-
ality including vertical speed, altitude pre-
select, as well as climbing and descending 
on airspeed.

into the same box.
Lastly, and at the top of functionality 

for the DigiFlight II autopilots, is the 
DigiFlight II-VSGV, which keeps the 
vertical speed and GPSS, but adds func-
tionality for vertical GPS navigation. 
Th is means that when you couple this 
autopilot to an appropriately equipped 
EFIS like a Grand Rapids/Chelton/OP 
Technologies, or an appropriate naviga-
tional instrument (such as the Garmin 
GNS 480) the autopilot will accept and 
command the aircraft  in both lateral 
GPS navigation as well as vertical GPS 
navigation. Th is allows the pilot to fl y 
GPS approaches, and in the case of the 
aforementioned EFISes, ILS approaches 
through the EFIS boxes themselves. At 
this time, the 480 is the only box that 
will communicate those commands 
directly to the VSGV, but the Chelton, 
Grand Rapids and OP Technologies 

design. Co-founder Bilbe likewise has 
a rich history of experience with avion-
ics such as the King transponders and 
Arnav instruments. Needless to say, 
these guys know their stuff .

TruTrak off ers a large range of autopi-
lots from the basic single-roll-axis Digi-
trak, to the fully functional Sorcerer.

Pros: Large variety of functionality 
to fi t a wide array of airplanes and bud-
gets  Flexible upgrade/trade-in program.  
Easy install with included hardware kits 
and optional harnesses. Th ousands of 
units fl ying from LSAs to L-39 jets.

Cons: Not much, really. Can be 
slightly challenging to set up initially, and 
something of a trial to fi gure out which of 
the many models best fi ts your needs.

Altrak. Th is single-axis-pitch auto-
pilot is a simple and inexpensive way to 
add altitude hold to your aircraft . Using 
only a 5/8-inch hole with a single button 
on the face of the panel (which is 0.7 
inch square), the functionality couldn’t 
be easier. Reach the altitude you want, 
and push the ALT button. Th e autopilot 
now holds the selected altitude. Option-
ally, you can add the VS (vertical speed) 
to the Altrak, which allows the pilot to 
simply turn a small dial up or down to 
command a vertical climb or descent.

Price: $1695-1995.
Digitrak. Th e Digitrak roll autopilot 

is a single-axis autopilot available in a 
2.25-inch or 3.125-inch mounting. It 
off ers a GPS-slaved, solid-state direc-
tional gyro that, when coupled to a GPS, 
allows the pilot to fl y either a GPS fl ight 
plan (GPS NAV), GPS track or, in the 
case of a GPS failure, magnetic heading.

Price: $1695-1745.
Pictorial Pilot. Th e Pictorial Pilot 

off ers the same functionality as the 
Digitrak autopilots, but adds the 
convenience of the TruTrak picto-
rial turn-and-bank indicator com-
bined with the roll-axis autopilot. 
Available in 2.25- or 3.125-inch size.

Price: $2095-2145.
ADI Pilot I and II. Th e ADI Pilot I 

is simply the TruTrak ADI with a single 
roll-axis autopilot installed, and it has 
the same functionality as the Digitrak 
and Pictorial Pilot. Th e ADI Pilot II has 
the same core functionality of the ADI 
I, but adds another axis: altitude hold. 
Both ADI Pilots use the TruTrak ADI 
display, which can double as a backup 
attitude instrument.

Price: $2795-3995.
DigiFlight II. Th e DigiFlight II series 

of two-axis autopilots represent the mid-
range off erings from TruTrak. Available 
as a simple two-axis autopilot with alti-
tude hold and roll-axis autopilot func-
tionality of the Digitrak, the DigiFlight 
can be upgraded with another three 
options that can simply be broken down 
into added functionality.

Th e DigiFlight II-G adds GPS steering 
(GPSS). Do not mistake GPSS for GPS 
Nav, which most basic wing levelers such 
as the Digitrak and EZ-Pilot both off er. 
GPSS, when coupled with the appropri-
ate GPS outputting ARINC commands 
(not merely the standard RS-232 output 
of most handheld GPSes), will steer the 
aircraft  in anticipation of turns, whereas 
simple GPS Nav will fl y the aircraft  past 
a waypoint, then back to the appropri-
ate track; GPSS allows the autopilot to 
see the approaching turn and, with the 
correct mathematical anticipation, turn 
the aircraft  ahead of the waypoint and 
allow it to roll out of the turn on the 
next desired course.

Next, we have the DigiFlight II-VS. 
Th is unit has no GPSS, but adds vertical 
speed functionality to the altitude hold, 
allowing the pilot to select a desired 
climb or descent rate.

If you put the two previous models 
together, you now have the DigiFlight 
II-VSG, which combines both the verti-
cal speed and the GPS steering functions 
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The S-Tec System 30 is a two-axis autopi-
lot with the control system and primary 
instrument—in this case, a turn coor-
dinator—located in a single 3.125-inch 
instrument. It can be coupled to a GPS or 
VOR/LOC.

Trio principals: Jerry Hansen, Chuck Busch 
and Sid Tolchin.



Soldering components on a circuit board 
takes a delicate touch, as demonstrated 
by Jeanie at Trio Avionics.
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CONTACT INFORMATION

Blue Mountain Avionics

423/496-3510

www.bluemountainavionics.com

Navaid Devices

423/267-3311

www.navaid-devices.com

S-Tec/Meggitt

940/325-9406

www.s-tec.com

Trio Avionics

619/448-4619

www.trioavionics.com

TruTrak Flight Systems

479/751-0250

www.trutrakfl ightsystems.com

EFISes will all work beautifully with 
this version of the DigiFlight.

Th e DigiFlight II is available in either 
2.25-inch round or the new FlatPack 
1.25-inch x 4.25-inch mount.

Price: $3850-5225.
DFC-200. Th e DFC-200 is the lower 

priced, upper range two-axis autopi-
lot from TruTrak. It is the lowest price 
autopilot on the market that off ers 
direct coupling of the autopilot to a nav-
igation radio. Th is functionality allows 
the pilot to fl y a directly coupled VOR/
LOC/ILS approach, as well as reverse. 

It’s all about choices - 
or

- For experimental aircraft - 

Either choice will improve your engine’s performance.

Industry Standard
“Silver Hawk EX”

Cutting Edge
“Eagle EMS”

Electronic engine management system

14800 40th Ave NE • Marysville, Washington 98271
Ph: 360-651-8282 • Fax: 360-651-8080

Web: www.precisionairmotive.com

• models from 950 to 3500 MTOW

• basic and ultra-quick-build options

• floats: straight and amphibious

www.murphyair.com (604) 792-5855

Chilliwack, British Columbia, Canada

Experimental & Light Sport (E-LSA)
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It was never in doubt that I’d have a full-featured autopilot in my 
Glastar Sportsman 2+2. What’s more, I knew from reading the 
literature and talking to avionics shops that the current crop of 
Experimental-only autopilots off ered a lot of capability.

Finally I settled on the TruTrak DigiFlight II, but spent a bit more 
time trying to decide which one. Vertical-speed-select was some-
thing I’d always wanted, so that put me in the DigiFlight II VS series. 
I also wanted GPS Nav mode, which all of these had, but was eager 
to try GPS Steering, which anticipates course changes and begins 
the turn so that the airplane rolls out on the proper heading; with 
plain GPS Nav, the autopilot fl ies through the waypoint, corrects on 
the other side and tends to overshoot the course a couple of times. 
So that put me on the II VSG. Hoping one day to take advantage of 
VNAV/LNAV approaches, I bumped up one more to the VSGV, which 
has GPS Vertical Nav as well.  Even with all the features, the VSGV 
is only $5225, a lot cheaper than certifi ed autopilots but a signifi -
cant bump up from the basic DigiFlight II at $3850. The only major 
feature lacking here is VOR/ILS coupling, which can be found in the 
upper-end AP100 or Sorcerer, some $1700 dearer.

Installation proved simple. TruTrak makes a mounting plate for 
the Glastar that resides beneath the seat pans. Connecting the bri-
dle cables from the servo capstans to the control cables was fairly 
easy, but there is a minor interference issue between a small pro-
tecting tab on the pitch servo and the topmost elevator cable on 

TruTrak DigiFlight ll-VSGV: Living with It.

my airplane; a bit of anti-chafe material keeps the tab from chew-
ing through the cable. (I haven’t heard of this with other Sports-
man aircraft, so it could be my example.)

If anything, the challenge comes from setup. TruTrak allows 
front-panel fi ne-tuning to the nth degree. Thankfully, you can 
tweak the various settings literally “on the fl y.” These include mini-
mum and maximum speeds, roll rates and limits, pitch sensitivity 
and authority, to name just a few. As recommended, I started out 
on the baseline settings but spent several fl ights arriving at a more 
or less fi nal confi guration. While the fl exibility is wonderful, the 
manual could be a lot more clear about what each adjustment does 
and how the various settings interact. I had to be very careful to 
make one change at a time to keep moving forward, and even then 
I had to watch the autopilot carefully during the fi rst encounters 
with turbulence. After all this painstaking setup, the DigiFlight 
fl ies the aircraft beautifully.

I’m still working through some serial-data issues. Recall that I 
have a Garmin GPSMAP 496 in the airplane, so I’m stuck with an 
RS-232 data stream only. I’ll need an ARINC 429 data output to run 
the GPSS and GPS Vertical Nav functions, which, one fi ne day after 
my budget recovers, might be in the cards. For now, though, the 
Garmin seems to be fi ghting the autopilot and HSI functions on the 
Dynon EFIS-D100. The deal is that I want to use the com auto-tune 
function from the 496 with my Garmin SL30, but that requires a 
9600-baud data output rate. It’s beginning to look like the auto-
pilot wants 4800 baud to be happy, even though there’s an option 
for it to accept data at 9600 baud. So I may have to tune the radio 
by hand—oh, dear!

For the moment, at the faster data rate, I’m seeing frequent 
serial dropouts, at which point the autopilot reverts to heading hold 
from its internal magnetometer. Although it has been calibrated, 
that heading never seems to be exactly the track the airplane was 
on when the data stream was intact. Wandering ensues.

A very few other complaints can be directed at the DigiFlight, 
but they’re extremely minor in the grand scheme. One, the selec-
tor knob—used to set desired heading/track and rate of climb or 
descent—has very light detents; it’s too easy to overshoot the 
desired setting. Also, the graphical “waterfall” trim indicator—
my system does not have the automatic pitch trim, so it’s up to the 
pilot to make the adjustment—is not the most intuitive method 
I’ve seen. The S-Tec I had on my old Bonanza had two lights, UP and 
DOWN, that were more easily understood.

Overall, though, the DigiFlight has been marvelous, an autopilot 
with a long list of features at what must be seen as a rock-bottom 
price (given those features) that has been as reliable as a rubber 
doorstop and considerably better at fl ying the airplane. I call that a 
win-win situation.            —Marc Cook

This DigiFlight II-VSGV is in the basic heading- and altitude-
hold mode. The term “HDG” in the upper left corner means 
that it has not synched up with the onboard GPS to receive 
ground track info; otherwise, it would say “TRK.” 
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MANUFACTURER MODEL SIZE (inches) INSTRUMENT 
REPLACEMENT

TRACK GPS NAV 
(follow GPS NAV)

GPS 
STEERING

ALTITUDE 
HOLD

VERTICAL SPEED 
HOLD

ALTITUDE 
PRESELECT

Blue Mountain Avionics

EFIS/One Autopilot 4x8x2 X X X X X X

Navaid Devices

AP-1 3.125 round Turn Coordinator X X

S-Tec (Note: S-Tec’s line includes several other models, but these are the most popular for Experimental applications.)

System 20 3.125 round Turn Coordinator X X Optional

System 30 ALT 0.7 square button X

System 50 3 ATI mount Turn Coordinator X X Optional X

Trio Avionics

EZ-Pilot 3.125 round Turn Coordinator X X

EZ-1 1.5x2 rectangular X

EZ-2 1.5x2 rectangular X X

EZ-3 1.5x2 rectangular X X X

TruTrak Flight Systems

Altrak (VS) 0.7 button X Optional

Digitrak 2.25 or 3.125 X X

Pictorial Pilot 2.25 or 3.125 Turn Coordinator X X

ADI Pilot I & II 3.125 Roll & Pitch (ADI) X X Option (ll)

DigiFlight II 2.25 or rectangular X X X

DigiFlight II-G 2.25 or rectangular X X X X

DigiFlight II-VS 2.25 or rectangular X X X X

DigiFlight II-VSG  2.25 or rectangular X X X X X

DigiFlight II-VSGV 2.25 or rectangular X X X X X

DFC-200 6.25 radio stack X X X X X

RV-10AP 6.25 radio stack X X X X X X

AP-100 6.25 radio stack X X X X X

Sorcerer 6.25 radio stack X X X X X X
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Additionally, the DFC-200 has vertical 
speed, GPS NAV and GPS steering. 

Available in a standard 6.25-inch 
radio stack mount or standard 3.4-inch 
ATI mount.

Price: $6900.
Sorcerer, RV-10 Autopilot, AP-100. 

Th ese represent TruTrak’s top off erings. 
Th e Sorcerer is the most feature-packed 
autopilot available to Experimental 
aircraft  owners today. Functionality 
includes GPS slaved solid-state DG, 
VOR/ILS/LOC VNAV coupling, 
selected angle intercept, GPS nav mode, 

GPS lateral steering, GPS vertical steer-
ing, selected vertical speed climbs and 
descents, altitude hold, altitude pre-
select, altitude selector with 50-foot 
resolution for approaches, selectable 
airspeed for altitude transition (in addi-
tion to vertical speed) and a built-in dig-
ital altimeter. All of these functions are 
packaged nicely in a standard 6.25-inch 
radio stack mount, with separate but-
tons for most functions. Additionally, 
the Sorcerer off ers a unique down/up 
rocker switch for climbs and descents. 

Th e AP-100 is basically the same as 
the Sorcerer, but without the altitude 
pre-select function, and it’s priced lower. 

Th e RV-10 autopilot was developed spe-
cifi cally for the RV-10 aircraft  and was 
meant to be installed with an appropri-
ately equipped EFIS (Chelton, Grand 
Rapids or OP Technologies). It off ers 
the same functionality as the Sorcerer, 
but removes the capability to directly 
couple to NAV/ILS receivers, instead 
relying on the EFIS to provide that 
information.

Price: $6900-9500.
It should also be mentioned that 

TruTrak off ers a yaw damper option 
($2500) to its Sorcerer line of autopilots, 
as well as an optional automatic pitch 
trim module ($975). TruTrak is also the 



NON-GPS 
NAV 
COUPLING

VERTICAL GPS AUTOMATIC 
PITCH TRIM

YAW DAMPER CONTROL 
WHEEL STEERING

MOUNTING 
HARDWARE 
INCLUDED

INSTALL HARNESS PRICE NOTES

X X X Included $3500 The BMA autopilot must be integrated to a BMA EFIS.  

Does not connect directly to any nav radios.

VOR $1300

VOR/LOC Optional $4500 Can be installed in certifi ed aircraft.

Optional $3650

Optional $7300

X Optional Optional $1770 Available with either LCD or PLED display. Compatible 

with Navaid servos. Packed with features!

 Optional X Optional $1795 Basic altitude-hold autopilot.

Optional X Optional $2070 Same as EZ-1, but adds vertical speed, rate or airspeed 

based.

Optional X Optional $2395 Same as EZ-2, but adds altitude preselect. Automatic 

pitch trim is $225.

Standard Optional $1650 For vertical speed option, add $300.

X Standard Optional $1695 Add $50 for 3.125 inch size.

X Standard Optional $2095 Add $50 for 3.125 inch size.

X Standard Optional $2795 Add $1200 for second axis (ADI-I is roll only; ADI-II is roll 

and pitch).

X Standard Optional $3850

X Standard Optional $4225

Optional Optional X Standard Optional $4350 The DigiFlight II series will couple NAV/ILS with high-end 

EFISes such as GRT, OP Tech and Chelton.

Optional Optional X Standard Optional $4725

X Optional Optional X Standard Optional $5225

X Optional Optional X Standard Optional $6900 Also available in 3-inch ATI.

X Optional Optional X Standard Optional $7250

X X Optional Optional X Standard Optional $6900

X X Optional Optional X Standard Optional $9500 Soon to be available in 3-inch ATI.
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only manufacturer reviewed here that 
supplies a full installation kit includ-
ing mounting hardware for most of the 
popular homebuilts being constructed. 
Th e company is also unique in that it 
off ers a whole range of servos to drive a 
large range of aircraft , from the new crop 
of small LSAs, to pretty good size planes 
such as L-39s, heavy twins and more.

Summing Up
As you can see there is a huge variety of 
autopilot options currently available to 
homebuilders. Th e reality is that two 
companies are leading the market. 
TruTrak has a clear lead, while Trio is 

following with a steady stream of 
improvements to its already popular 
autopilots. Look for new and exciting 
products from both of these compa-
nies (including an EFIS from TruTrak 
that will also act as a digital autopilot 
controller). Th ere are rumors of new 
autopilots being developed by other 
manufacturers, but at the time of this 
writing those companies could not con-
fi rm their expected date of delivery for 
those products.

My opinion is that you can’t go wrong 
with Trio or TruTrak. Both companies 
are run by phenomenal people who truly 
love and support Experimental aviation. 

Both have a great history of providing 
good customer support and good, reli-
able products. Whichever company or 
product you choose, you’ll fi nd it to be 
a great help fl ying your plane. It’ll make 
you safer both in and out of the clouds, 
as well as reducing your workload on 
long and short trips. Like I said to begin 
with, it should be one of the fi rst items 
you save money for on your project! 

If you have specifi c questions for author 
Stein Bruch, or have certain projects you’d 
like us to cover, email us at editorial@
kitplanes.com with “About Avionics” in the 
subject line. �
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“T
he most important 
thing to keep in mind 
is that there must be 
a logical solution to 

the problem. (Th is isn’t always true, but 
it’s good to keep a positive attitude.)”—
Anonymous

You opened the box and there it is, 
that new three-in-one machining cen-
ter. You fi nally got your own milling 
machine, lathe and half-inch drill press. 
You know right where it’s going to go, 
so out comes the base. You level it, and 
then get an engine hoist and couple of 

friends to help you get the machine in 
place. Looks great!

But then your buddy says, “Hey, what’s 
all this stuff  in the box?” You don’t want 
to sound like a complete dork, so you 
say, “Th at’s the stuff  in the box.”

Although it varies greatly with the 
price of the machine, in the box you 
might fi nd a three-jaw and a four-jaw 
chuck, a toolpost, vises, cutting tools and 
clamping essentials. Th ere are probably a 
lot of hand wheels, levers and other bits 
that need to be installed as well. Each 
machine is diff erent, but if you’re sharp 
enough to build an airplane, those will 
be easy to fi gure out.

The Lathe Section: Chucks
First let’s go to the lathe. Securely and 
accurately clamping the material you’re 
going to cut is essential. If the material 
is cylindrical, it’s fairly easy with a three-
jaw chuck because there’s a spiral gear-
ing inside it that moves all the jaws at 
the same time. It’ll take care of 99% of 
the work you do on the lathe. But if you 
want to cut a 2-inch-diameter pocket 
into material that’s not cylindrical, you 

need the four-jaw chuck. On it, all the 
jaws move independently. With the aid 
of a dial indicator on a magnetic base, 
you can adjust the position of the mate-
rial with great precision. However, it is 
usually easier to simply set up the mill to 
do that same operation, so it’s likely that 
the three-jaw chuck is all you’ll ever use.

Tools and Toolposts
Th e toolpost is the next biggie. Th is 
is what holds the lathe cutting tool. 
If you took a high school metal-shop 
class you’ll think that this is a hot setup 
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What’s in the box, 
and how to accessorize.

BY BOB FRITZ

The three-jaw chuck will take care of 99% 
of your lathe needs.

For the other 1% of your lathe needs, 
you’ll want a four-jaw chuck. Note how the 
material is neither round nor on center, 
which allows us to put a hole of any size or 
shape in any location.
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because it holds four tools at one time 
and can be rotated to get the next tool. 
And while it will work, it’s oft en more 
of a hindrance than a help because those 
other three tools usually get in the way.

For about $160 you can, and should, 
buy a quick-change lathe toolpost set 
and relegate the other one to the “Inter-
esting doorstop you’ve got there, Vern” 
category. It comes with not only a cou-
ple of holders for the cutting tools, but 
a boring tool holder (it’s actually quite 

interesting once you get to know it), 
a knurler for making a good gripping 
surface on a shaft , and a parting tool 
holder for cutting off  the fi nished part 
without taking it out of the lathe. We’ll 
discuss using all these in some detail in 
future articles, but for now just know 
that you’ll fi nd the tools useful, and the 
ability to use just one tool while having 
quick-change is a real pleasure.

Where do you put these cutting tools 
and the toolpost? Why, on the com-
pound slide, of course. Wasn’t that obvi-
ous? No, of course not! Take a look 
at the photo of the toolpost. See that 
mechanism that sits at a funny angle? 
Th at’s the compound slide. Th e cross 
slide lets you move the cutting tool in 
the Y axis (that’s in-out), and the bed 
carries the cross slide, toolpost and cut-
ting tool in the X axis (that’s left -right). 
If you want to make a cut at 23.5°, that’s 
where the compound slide comes in. 
Loosen the locking nuts, rotate it to the 
angle you want, check the clearances, 
use the levers on the cross slide and the 
bed to lock them in position, and then 
turn the compound slide’s own hand 
wheel to put that nice big bevel on the 
round stock. Easy.

Th e lathe cutting tools usually come 
in two classes: carbide and high-speed 
steel (HSS). Carbide lasts longer and is 
thrown away when it chips or goes dull. 
HSS can be resharpened and formed to 
make a special shape, but it takes a bit 
of skill and a fi ne-grit wheel. Th is is the 
old technology and not what I’d recom-

mend for a beginner. Th e pros use them 
only for special jobs.

Th e carbide type tools are divided 
into two types: one-piece and change-
able insert. One-piece tools are about 
$2-$3 each, which is tempting, as you’ll 
need at least two types, a left -cutting 
and a right-cutting, and several of each 
because they can’t be sharpened; you 
just throw them away. Th at’s about $25.

Th e insert-type tool costs about $3 
per insert plus the cost of the holder. You 
can get a decent set of holders for less 
than $50, and now it’s starting to look 
expensive. Th e inserts, however, have six 
cutting edges instead of one, so the entire 
setup could have been paid for with the 
second order of one-piece tools. 

An added bonus to the insert-type 
tool is that the cutting edges are usually 
formed so that the chips break into little 
bits instead of coming off  as long wires. 
Th at makes for much easier cleanup.
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Turning the small crank on this compound 
slide will cut a taper on the aluminum 
bar. Note that this toolpost allows a quick 
change of tools by simply rotating the red 
knob.

This ordinary drill chuck is held into this 
R-8 collet purely by the tight fi t of a Morse 
taper.

They’re not sexy, but these parallel bars 
are as indispensable as a good vise.

One good use of parallels is to hold the 
material perpendicular to the drill axis but 
above the bottom of the vise. This allows 
you to drill through the material without 
drilling into the vise.

Center drills come in diff erent diameters 
and lengths. They’re inexpensive, so buy 
a variety.



Right now somebody out there is say-
ing, “What about TiN and cobalt?” TiN 
is short for titanium nitride. It’s a gold-
colored, super-hard coating. Great stuff  
for keeping the edges sharp, but once 
it wears off  you have a snazzy fi shing 
weight. Cobalt tools are really hard and 
they don’t wear off  like TiN, but they’re 
more expensive and they chip just roll-
ing around in a drawer; if you drop it 
once, you can drop it a second time into 
the trash.

The Mill Section
Th e milling head is a bit diff erent in that 
the part doesn’t spin, the tool does. In 
the box you’ll probably fi nd a drill chuck 
attached to an R-8 collet, maybe a cou-
ple of other empty R-8 collets and some 
end mills.

Take one of the R-8 collets and look 
at it, and you’ll see in a moment how it 
works and that it fi ts only one size of 
end mill. Conclusion? If you need a dif-
ferent size end mill you need a collet to 
go with it. One quick aside: R-8 collets 
are threaded on the inside, and 5-C col-
lets are threaded on the outside. Th e R-8 
is more common, but be aware of what 
you have, because you will want to buy 
a set of collets and a set of end mills to 
go with them. You can purchase a nice 
set of end mills for about $60 and a set 
of matching collets with a holder for 
around $50. 

Th at pretty much covers the useful, 
basic items in the box, but to really get 
rolling you’ll need a few other items.

Th ere was a humorist/singer back in 
the 1950s by the name of Oscar Brand, 
who wrote a song about a guy who 
bought a humble little MG sports car. 
Th en the guy bought accessories, lots 
of accessories. By the time he was done 
he had spent enough on accessories that 
he could have had a new Aston Mar-
tin. Although you certainly don’t have 
to, you can do that with a three-in-
one machine, and it will be a lot of fun 
because you’ll fi nd virtually all of the 
accessories useful.

The Vise and its Accessories
First, there is the vise. It’s a simple clamp, 
but don’t be fooled into thinking that a 

vise is just a vise. Th is is what’s gong to 
hold your part 75% of the time, and if 
it doesn’t hold that part solidly without 
damaging it, well, it’s worse than use-
less. It’s not a simple matter of honk-
ing down on the handle and just getting 

The triangles are carbide cutting tools that can be rotated as the edge dulls.

Skybolt sells this special tool for installing 
quarter-turn fasteners, but it’s more fun to 
make it. In the next installment, we’ll do 
just that—including the knurling.

From left to right: the knurling tool holder, 
the boring bar holder, the toolpost, two 
cutting tool holders and the cutoff  tool 
holder. These are some of the nicest ways 
to make your lathe a quick and fun addi-
tion to your shop.
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A vise like you’ve seen in a profession-
al machine shop goes for about $600, 
so that should be a clue to its impor-
tance. You don’t have to spend that 
much, though, to get an acceptable one. 
I found one for $100 that works fi ne and 
rotates about the vertical axis. I’ll buy a 
good angle vise later when I need it.

Two things that were probably not
in the box, but should have been, are a set 
of parallels and a few center drills. Th e 
parallels position your material in the 
vise so that the bottom of the material 
is perpendicular to the end mill or drill. 
Th e center drills are perfect for starting a 
hole in curved material. Imagine using a 
6-inch-long, number 40 drill on tubing; 
it would jump around more than a break 
dancer on his fi ft h cup of espresso.

Th at covers what’s in the box and sug-
gests some upgrades. About now you’re 
wondering where those bargains are. 
Well, go to www.use-enco.com and order 
the catalog. You’ll alternate between 
drooling and glazing over. Don’t be 
intimidated by the sheer volume of parts; 
the company has a great tech support 
crowd to help you fi nd the right item.

When you come up for air, fi nish 
organizing your stuff , and next month 
we’ll do a simple lathe project where 
we’ll actually build a useful item that 
could save you a few bucks. It’s a tool 
for inserting those snazzy quarter-turn 
cowl fasteners from Skybolt.

Editor’s note: If you have specifi c questions 
for author Bob Fritz, or if you have certain 
projects you’ d like us to cover, email us at 
editorial@kitplanes.com with “Home 
Machinist” in the subject line. �

tighter. Oh, no. Th e jaws of the vise 
should be, and remain, parallel. Th is is 
not simple because the tightening screw 
usually is not in line with the part being 
clamped; hence, it has a tendency to 
push the moving jaw out of parallel with 
the stationary jaw. Th e result? Parts that 
move. Th at movement is frequently fur-
ther into the path of the end mill, which 
cuts a huge gouge into the material and 
maybe even breaks the end mill. Bang is 
not a good sound in the shop.

Not everything in the box is useful. 
For instance, there might be a vise that 
can be tilted up on an angle. With it 
you can hold the part at an angle to the 
table, which would let you cut a bevel or 
even a V-shaped groove. Th is would be a 
great feature, if it worked, and if it held 
the part fi rmly in place. But take a closer 
look. First, check the moving jaw. Does 
it have a lot of play? Does it wiggle left  
to right and up and down? Not good. If 
all it has are a couple of thumb screws 
to hold its position against the power 
of the end mill it’s another interesting 
doorstop.

This is a usable toolpost, but not a great one.
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A set of eight R-8 collets will handle 
most end mills.

Free 400+ Page

Catalog

#1 In

Customer

Service:
Whatever you’re

looking for, we have

the qualified and

experienced stafff to

make your visit the

most enjoyable ever.

Wicks Aircraft Supply:

Highland, IL

&

Arlington, WA

www.wicksaircraft.com

Call us for a free catalog

800-221-9425



58 KITPLANES   July 2007 www.kitplanes.com

Mel Bina’s Velocity STD RG
My Velocity Standard RG N14B made its fi rst fl ight in May 2004, follow-
ing an 11-year build time. It’s powered by a 200-hp Lycoming IO-360 CIC 
with a Catto three-blade prop. Th e airplane is IFR-equipped with a full 
Apollo stack including an MX20 multi-function display. Th e panel also 
includes a Century 200 autopilot with a slaved HSI. I designed a NACA 
duct engine cooling at about the same time that the factory did. However, 

my ducts are in the cowl versus the factory’s on the fuselage top. Th e system works well in the Arizona heat. Th e airplane is a joy 
to fl y, and I am very pleased with the performance. Th anks to many friends in Tucson EAA Chapter 81 for their help along the 
way. I should also mention that I received a Kit Built Champion Award at Air Venture Oshkosh 2004.

PUSHERPILOT@WMCONNECT.COM

Submissions to “Completions” should include a typed, double-spaced description (a few paragraphs only—250 words maximum) of the project and the fi nished aircraft. Also include a good color 
photograph (prints or 35mm slides are acceptable) of the aircraft that we may keep. Please include a daytime phone number where we can contact you if necessary. Also indicate whether we may pub-
lish your address in case other builders would like to contact you. Send submissions to: Completions, c/o KITPLANES® Magazine, 203 Argonne Ave., Suite B105, Long Beach, CA 90803. Digital submissions 
are also acceptable. Send text and photos to editorial@kitplanes.com with a subject line of “Completions.” Photos must be high-resolution—300 dpi at a 3 x 5 print size is the minimum requirement.

Tim Olson’s RV-10
Aft er just over 24 months of building, I took my RV-10 for its 
fi rst fl ight on February 12, 2006. Build time was about 1900 
hours. On my fi rst fl ight, it fl ew hands-off  straight, and I was 
shocked to fi nd myself climbing at over 2100 fpm when solo. 
I’m using an Aerosport IO-540 with a Hartzell blended air-
foil prop. To meet my agreement with my daughters, our fi rst 
trip was to Sun ’n Fun and Disney.

Th e plane is well equipped, having a three-screen Chel-
ton system including TIS and WSI Wx. Most of the build is 
documented at www.MyRV10.com. It takes you from crate to 
fl ight, and with the help of my fellow RV-10 builders, it’s get-
ting even easier for anyone to fi nish a kit. I owe the success of 
the project to my wife. Without her assistance and attitude, 
this dream would have never come true.

TIM@MYRV10.COM

Jim Bean’s RV-8
RV-8 N99JA is fi nally fl ying aft er six years and 2700 hours. It 
has an IO-360 with one LightSpeed [electronic ignition] and 
one magneto. It is set up as a traveling machine rather than 
an aerobat with full IFR and single-axis autopilot. I wish to 
thank EAA Chapter 528 for holding six monthly meetings 
(annually) in my shop and giving lots of suggestions. Also I 
wish to thank Tech Counselor Russ Faller for his help, the 
use of his hangar for fi nal assembly and for the fi rst fl ight 
testing. Finally, thanks to Ed’s Aircraft  Refi nishing for the 
amazing paint job.

JIM-BEAN@ATT.NET



Ron Johnstone and Wilf Dugas’s 
Christavia Mk 1
Ron Johnstone purchased the plans for 
the Christavia in 1983, and Wilf Dugas 
joined the project in 1995 to work
on the completion. Th e fi rst fl ight 
occurred on July 4, 2003. Many non-
structural changes delayed the fi rst 
fl ight. Th e engine is a 100-horsepower 
CAM 100, 5800 rpm on takeoff . Th e 
aircraft  is equipped with a three-blade, 
72-inch Warp Drive propeller with a 
nickel leading edge, and maroon gel coat 
with white tips. Th e VW radiator and 
our designed air scoop result in no cool-
ing problems. Th ere is a trapdoor into 
the radiator compartment to provide 
cabin heat. Th e custom-designed muf-
fl er is stainless steel with a stainless-steel 
screen inside. Th e interior is completely 
fi nished. Brakes were installed for the 
rear pilot. We made bubble plexiglass 
windows including some for the luggage 
compartment. Th e door is gull wing, 
seaplane style. Th e plane stalls under 40 
mph; cruise is 90 mph. It is equipped 
with Garmin GPS, transponder 
and encoder, dash-mounted radio and 
mounted portable Icom radio. C-GZUO 
is an easy taildragger to fl y.

RONROSE@ROGERS.COM �
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level between the inlet of the oil pump 
and the centerline of the propeller shaft . 
Too high, and oil can fi ll the crankcase 
within hours aft er shutdown; too low 
and you risk starvation, which is quickly 
followed by large-scale damage. Th is is a 
factor worth watching on any 912-pow-
ered airplane you fl y or own, but critical 
if you’re building now.

Cooler Talk
Oil coolers are part of most installa-
tions. Some systems run a thermostat, 
but all are basically alike. Assuming 
the oil tank is positioned properly and 
the new-style (square-head) dipstick is 
incorporated, look for places where air 
can be trapped in the oil system. Th e 
most common error found here is that 
oil coolers are plumbed with the inlet 
and outlet on the bottom (there is no 
way to purge the air from the cooler) or, 
in vertical installations, people run oil 
in the top fi tting and out the bottom (so 
there is no way to assure that the cooler 
is fi lled). 

An engine is working hardest at take-
off  and climb, so understand where the 
oil is being picked up from the engine. 
Th e 912 has two oil pickup points on 
the bottom of the case. Th e one near the 
prop hub would be low when a pusher 
is climbing; the one farther from the 
prop hub would be low when a tractor is 
climbing. (Use the low position!)

Speaking of installations, be sure to 
plumb the oil tank correctly. Both main 
tank fi ttings have identical threads, and 
are labeled. (“IN” refers to “into the 
tank.” Th at line comes from the engine.) 
Th e oil tank’s inlet is angled, forcing the 
returned oil to swirl along the walls of 
the tank, cooling it and separating some 
solids (including much of 100LL’s lead). 
It’s a good idea to clean the oil tank at 
each oil change.

Th e 912s are choosy about their oil. 
Because of the engine’s high operating 
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The Lockwood School: Learning 
the Rotax 912 from the inside out.

Tim Kern’s start in homebuilding came early, as he helped his dad build Luscombes and a 
wood glider as a kid. Since then, he’s been involved in building three homebuilts: a Preceptor 
Pup, a Range Rider and a Baby Lakes. From a professional background in motorcycles and 
auto racing, Tim began his aviation career at Mosler Engines in 1990. Visit his web site at 
www.timkern.com.

Rotax’s popular 912 is an airplane engine, and it must be respected as one. 
However, it must not be treated as one of the aircraft  engines we’ve known 
for so long. In this paradox lies the reasoning behind the Rotax 912 training 
class that I took at the Lockwood Aviation facility in Sebring, Florida.

Run by Dean Vogel (former test pilot and development guy at Cirrus, 
among other things), the school, formally known as the Aero Technical Institute, 
off ers both a two-day Line Maintenance 
course (which I attended) and a three-
day Repair Facility course (for those who 
have taken the fi rst course and plan to do 
repair work).

Th ere were 15 of us, ranging from 
our twenties to seasoned in age, repre-
senting a cross-section of builder and 
business interests. Two airframe manu-
facturers sent folks to the school; a fl ight 
school had a mechanic there; another 
student operated a glider-tow operation; 
and individuals were building or fl ying 
a variety of 912-powered aircraft . 

A Diff erent Animal
Vogel got right to the point: “You don’t 
treat a Rotax 912 like a Lycoming, any 
more than you’d treat a Lycoming like a Chevy.” He also gave us our post-graduation 
mission: “When you see somebody doing something dumb with a Rotax, please have 
the [guts] to step up and say something.” Aft er completing this course, you’ll know 
enough to help keep others from doing stupid things as well as have the tools to take 
your own 912 safely to TBO, which was originally pegged at 600 hours but has risen 
in steps to the current 1500 hours.

Critical to health in the 912, and something Vogel made clear right away, is its 
oil. For long life, it needs to be warm enough (before takeoff ), clean enough (all 
the time), and there should be plenty of it (also, all the time). Some 912s cost more 
money to maintain than they should because of oil problems, and those problems 
can all be avoided, starting with a proper installation of the external system. Th e 
remote oil tank (the 912/914 engines are dry-sump designs) must maintain its oil 

Paperwork and manuals. Get used to 
them, as they’re part of the ownership 
experience. The Lockwood school helps 
you navigate the system with ease.



rpm and integrated gearbox and clutch, 
the 912/914’s demands are more similar 
to motorcycles’ (high rpm, gearbox run-
ning in the engine oil, and wet clutch) 
than cars’ (no gearbox, dry clutch) or 
direct-drive airplane engines’ (no gear-
box, no clutch, low rpm). Use only 
motorcycle-blended synthetic oils in the 
914, and in the 912 whenever you can. 
Th ere is one caveat, however. Because 
synthetic oils don’t have the capacity to 
disperse tetraethyl lead, don’t use them 
with 100LL. If you need to use 100LL, 
run a mineral-base motorcycle oil, and 
change it twice as oft en. If you have a 
914, you’re stuck: According to Rotax, 
you should not use 100LL. Synthetic oil 
and unleaded mogas premium only! 

Vogel was clear about which oil fi l-
ters to use as well: Rotax only. Th at is 
not because Rotax makes a lot of money 
on its boutique brand; it’s because the 
(automotive division) Champion-made 
Rotax fi lter has all the features needed 
by the engine: a properly set bypass 
valve, a “fl apper” (anti-drainback) valve 
and a case that is able to withstand the 
vibrations of this particular engine.

Feed Your Engine
Oil starvation leads to problems smaller 
than sudden catastrophic failure. Th e 
912’s hydraulic valve lift ers, once starved 
of oil, may compress and stay that way. 
Not only will that hurt performance, it 
will cause devastating wear on the valve 
train. Th e school shows how to quickly 
detect lift er failure by comparing rocker 
arm lift , useful when buying used.

Speaking of buying used: Rotax con-
stantly improves its products. Some 
of the updates are recommended, and 
some are optional. New starters (the 
cad-plated ones) are higher torque, and 
are recommended for all 912S engines. 
Black-body carbs are newer, incorpo-
rating all running changes and are less 
likely to need replacement parts. Th ose 
are optional, but desirable. Using the 
new square-top dipsticks is, however, 
considered mandatory. Some case plugs 
now must use safety wire. Th e gearbox-
es have incorporated many changes over 

the years, including recent new values 
for breakaway torque.

All these tips and many more are 
explained in detail at the school. Rotax, 
in keeping with its program of running 
improvement, has a large library of Ser-
vice Instructions, Service Bulletins, and 
a few Airworthiness Directives (for the 
certifi ed engines). Vogel showed us how 
to navigate the system and how to sign 
up for automatic notifi cations by email.

Keeping its Cool, Lighting its Spark
Coolant is another, er, hot topic. Rotax 
allows two types of coolant: Dex-Cool 
(the orange stuff ) and Evans Water-
less Coolant. Th e traditional distilled 
water/antifreeze (the green stuff ) con-
tains anti-leak additives 
that can clog the Rotax’s 
tiny passages, so don’t use 
it. With Dex-Cool, be sure 
to use distilled water, as 
its purity gives corrosion 
less encouragement than 
tap water. Evans’s eff ect is 
ruined by any water. 

Th e 912s have used four 
diff erent ignition con-
fi gurations in their life-
time, and we learned to 
identify and troubleshoot 
all four. One important 
note when checking spark 
on all these Ducati-based 
electronic ignition sys-
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Ouch. The 912 is particular about getting 
the right amount of the right oil. This valve 
didn’t get what it needed; it seized in the 
guide and got hammered into the port by 
the piston.

This is the current engagement-dog 
design for the 912’s gearbox—note that 
there is a “fl at” portion in the dog that 
allows a tiny bit of slip when an over-
torque condition arises.

Dean Vogel teaches the Lockwood 
912/914 school in Sebring. Coolant is just 
one of the many topics he covers.

You’ll get plenty of hands-on experience in this course.



tems: Don’t use the old-school meth-
ods (like resting a spark plug on the 
cylinder fi ns) for checking the spark. 
“Spend $17.80 for an ignition spark 
tester,” said Vogel. “It’s so much cheap-
er than burning things up! Th e spark 
energy needs to go somewhere, and if 
you use your old system, you’ll likely 
burn up the modules.” He’s serious, and 
he even gave us the Matco tool number 
(IST2390). Usual rules apply. “When 
you disconnect something, label it,” 
Vogel admonished. “White wires, grey 
wires, pink wires, light blue wires—
aft er a while, they all look grey.”

The Day-to-Day Stuff 
We went from theory and classroom to 
daily operating considerations. From 
an operator’s point of view, the oil com-
ponent of prefl ight is more than just 
a look at the dipstick. Before every 
fl ight (or at least at the start of every 
fl ight day or whenever the engine has 
not run for 3 or more hours), the sys-
tem must be “burped” to move oil back 
into the tank. It’s simple and quick, but 
important: With the switches off , take 
the oil cap off  the tank, use the prop 
to bring the engine to compression, 
and hold it there. Repeat. Let the pres-
sure leak into the crankcase (not the 
same as turning the prop over a few 
times), until you hear the characteristic 
burp—and don’t ever turn the prop 
backward! (Turning it backward can 
suck oil out of the hydraulic lift ers.) 
Check the oil level, put the cap back 
on, and start the engine. Th e purging 
procedure is more involved with an oil 
change, system component change or 
if the engine has turned backward. We 

learned those procedures, too.
Th e 912 series likes to run at more 

than 5000 rpm in cruise. Th at is a func-
tion of its design, and it has to do with 
compression ratio, carburetion, harmon-
ics, gearbox and ignition timing. Vogel 
recommends an 1800-rpm idle. “Brakes 
are cheaper than gearboxes,” he says. If 
1800 is too fast to make a decent land-
ing approach, set your idle for as low as 
1400, but never less. Enjoy your lower 
approach speed, but remember to return 
to 1800 once the landing is made.

Hands-on Experience
Vogel took us through hands-on ses-
sions about setting and checking the 
gearbox’s overload clutch, rudimentary 
inspections and safety wiring, and gear-
box and carburetor assembly; then we 
went out to the fl ight line to practice 
synching the carbs.

Th e little things get attention. Vogel 
showed us the best way to safety-wire 
the exhaust system springs. (High-temp 
RTV damps harmonics and keeps wire 
and spring from sawing each other in 
two.) Automotive-style spring clamps
are used on coolant lines, Vogel 
explained, because they allow expan-
sion and contraction while maintaining 
relatively constant tension. Worm-strap 
clamps might be too tight in operation 
and loose when the engine is cold. Com-
pression checks are not performed exact-
ly as on cars or other airplane engines; 
Vogel explained and demonstrated the 
theory and practice of the Rotax meth-
od. Doing it Rotax’s way is by far the 
best way to get a long, happy life out of 
your 912 or 914. To this end, the class 
gives you the information you’ll need as 
an owner and operator to keep that little 
four-banger purring. �

For more information, call the Lock-

wood School at 863/655-5100 or visit

the web at www.aerotechnicalinstitute.

com. A direct link can be found at www.

kitplanes.com.

The 912 gearbox is unusual in aviation 
circles and so receives a lot of attention.
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M A R K E T P L A C E
This section is dedicated to aircraft and accessories for 

the new Sport Pilot and Light-Sport Aircraft category. 
For details on this new rule, go to: 

http://www.kitplanes.com/sportplanes

Aircraft manufacturers state that these designs meet the required light-sport aircraft 
specifications and can be operated within the performance limitations of the rule:

E-LSA and S-LSA manufacturers state that they meet the ASTM 
consensus standards. Aircraft may be available to register as Experimental/Amateur-Built, 

Experimental Light-Sport (E-LSA) or Special (ready to fly) Light Sport (S-LSA)
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No, we’re not talking about dirty old men in raincoats. Th is one is just a 
plain old update on homemade strobe lights. Way back in the “Stone 
Age,” I did an article on homebrew strobe lights (KITPLANES®, March 
1990). Using the technology of the day (bipolar transistors, opamp 
oscillators) we made a fairly nice little unit that fi red a moderately 

bright fl ash tube. Since then, a lot of the old parts have become obsolete, and we’ve 
found better ways of doing the design. Not only that, but by changing a few parts we 
now have control over exactly how much light this little rascal will put out.

Th is will probably be a three-parter. Th is month I’ll take you through the basic 
power supply design so that you have a feel for how to put together a strobe with a 
minimum parts count. Next month I’ll jazz it up with a trigger circuit that is inde-
pendent of the ship’s power voltage, and the following month I’ll take it on up to the 
level of a system that will rival anything on the market.

Now, the caution: We are playing around with voltages that can and will kill you. 
No, I’m not being melodramatic. A 100 μf capacitor charged to 450 volts will (at 

best) knock you on 
your keister or (at 
worst) persuade your 
heart that it has had 
enough for your life-
time; thy buddies will 
be buying beers for 
thy widow and con-
soling her in ways 
generally not accept-
able to thee.

What are we really 
doing? We are creat-
ing lightning inside a 
glass tube—nothing 
more. Th e physicist 
might say that we are 
creating a high-volt-
age plasma discharge 
inside of a low-pres-
sure gas container; 
I argue that we are 
striking a lightning 
bolt in a bottle.

Operative words: high voltage and 
low-pressure gas container. Somehow we 
have to create a high-voltage power sup-
ply and strike an arc inside of a glass tube 
fi lled with xenon. Why xenon? Because 
of all the “noble” gases, or those that do 
not form compounds, xenon glows with 
a blue-white light when an electric cur-
rent is passed through it. You’ve seen 
HID—for high-intensity discharge—
headlights (I thought the name came 
from HIDeously bright until I learned 
otherwise). HID is nothing more than 
a continuous relatively low power arc in 
a xenon bulb.

The Power Supply
Let’s do the power supply fi rst. What 
I need is a source of power that I can 
change around to give me anywhere 
from 300-450 volts at about 10 milliam-
peres. Th at should let me charge a capac-
itor of somewhere between 100-500 μf 
in a couple of seconds. Let’s take a time-
out here and see where those numbers 
came from.

Th e voltage comes directly from the 
manufacturer’s data sheet. Of the two 
fl ashtubes we are going to use in this 
series, one has a suggested supply volt-
age of 300 volts, and the other one has 
a suggested supply voltage of 450 volts. 
Not wanting to build a diff erent power 
supply for each of them, I came up with 
a way of making one supply, and all the 
parts of that supply do double duty.

Th e capacitor needs to be 100-500 
μf for a few reasons. First, anything less 
than 100 μf and the bulb fl ash is not very 
bright. Second, the more capacitance, 
the brighter the bulb. Th ird, these tubes 
are rated on “watt-seconds” (which is the 
same thing as joules). One of the bulbs 
is rated at 60 joules, and one is rated at 
30 joules. Unfortunately, the one rated 
at 60 joules (and thus twice as bright) 
has a normal lifetime of 10,000 fl ash-
es, while the one rated at 30 joules has 
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Jim Weir began acquiring Aero’Lectrics expertise in 1959, fi xing Narco Superhomers in exchange 
for fl ight hours. A commercial pilot, CFI and A&P/IA, Jim has owned and restored four single-
engine Cessnas. Th ese days, he runs RST Engineering and teaches electronics at Sierra College. 
Ask him questions at rec.aviation.homebuilt or visit his site at www.rst-engr.com/kitplanes.

Flash yourself, Part 1.

A look at the parts: T1 is the large transformer in the lower 
right corner; D1-D4 are just above. R2 is soldered to the top of 
the diodes; C1 is the large cylindrical object to the left of T1. 
Q1 and Q2 are the rectangular objects with holes in them to 
the left of and above C1. U1 is the little black blob between Q1 
and Q2. R1 is the white rectangular cube coming “out of the 
board” in the left corner. The fl ashtube parts in the upper right 
corner are used to test the power supply.



to fl ash. In a nutshell, it has to fl ash once 
a second (within some rather broad lim-
its), and it has to be bright. Let’s do the 
math for the little tube we are going to 
use this month.

If my bulb is rated for 10,000 fl ashes, 
and it has to fl ash once a second, how 
long until it burns out? Th at’s pretty 
easy: 10,000 seconds, or around 170 
minutes, or about 3 hours. Sheesh. 
Th at’s no good. Carry a couple of spare 
bulbs with me for a 6-hour cross-coun-
try? Ah, but if we run the bulb below its 
ratings, it will last a lot longer. In accor-
dance with the above formula, we are 
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only jamming 3 joules (or 300 volts at 

100 μf) into the bulb, and it should last a 

lot longer. How much longer? A general 

rule I’ve always used is that you get expo-

nential (using ε or 2.718 as the base) life 

for each doubling of the “safety factor.” 

Without going through a lot of hullaba-

loo, a 60-joule bulb being run at 3 joules 

ought to give you a lifetime increase of x 

148, or about 450 hours of life. Now we 

are talking real life, though not what I 

would have hoped, and for a fairly dim 

bulb. But it is a building block, and 

month aft er next with the big tube rated 

at 300,000 hours run at half or quarter 

ratings, it will get even better.

I think I’m going to stop right there. 

No sense in getting you all fi red up 

about a complex project when we can 

take it one step at a time. Th is month 

if you can assemble all the parts for the 

power supply, you will be doing quite 

well for yourself. Next month we’ll mate 

the power supply with the fl ash tube 

circuitry, and the month aft er that, we’ll 

take it big time with a large tube with 

some real pizzaz. Stay tuned. �

a lifetime of 300,000 fl ashes. What’s a 
joule (or watt-second)? Mathematically, 
J = 1/2 C V2, where J is the amount of 
joules, C is the capacitance (in farads), 
and V is the voltage across the capacitor 
(in volts).

Enough of the gobbledygook already. 
What does all this mean? Basically, the 
harder we push the tube, the shorter its 
life. It is a total trade-off  between light 
output and bulb lifetime. In standard 
category aircraft , Part 23 pretty well 
spells out exactly how bright the light 
must be and at what angle from the hor-
izontal. It also spells out how oft en it has 

Reference Designator Typical Mouser Part Number

C1 647-UVR2V101MHD

D1-D48 21-1N4007

R1 280-CR10-10-RC

R2 280-CR5-1000-RC

Q1-Q2 844-IRF740-PBF

T1 41FD010

U1 512-CD4049UBCN

The schematic.

Notes:

1.  R1 is chosen to give a maximum of 350 volts no load at the 300-volt output. 10 ohms works well. Use a 10-watt resistor here.

2.  R2 is chosen to give 300 volts at the 300-volts output in 1 second after fl ash. 470-1k ohms will do this fairly well. Use a 5-watt resistor here.

3.  U1 is a 6-section CMOS 4049 inverting buff er. Ground the INPUTS of all unused gates; leave the outputs fl oating. +12 to pin 1, ground to pin 8.

Pinout available online.

4.  Q1 and Q2 are power n-channel MOSFETs, part number IRF-740.

5.  C1 is a 100-uf 350-volt electrolytic capacitor.

6.  The waveform at the outputs of U1A2 andd U1A3 should be square waves at 15 kHz, 180° out of phase with one another.

7.  T1 is a 110 v : 6.33 v  @ 1 amp (center-tapped secondary) transformer.

8.  D1 - D4 are 1N4007 power rectifi er diodes.



The advent of the new Light Sport category of airplanes 
in the U.S. has led to the appearance of a large number 
of diff erent types of airplane. Th ese are being off ered 
for sale to fi ll the demand created by the new regula-
tions. Th e Light Sport airplanes that have appeared 

vary widely in just about every aspect, including confi guration,
construction material and engines. Each designer is trying to off er 
the airplane buyer a combination of characteristics that will be 
appealing enough to make the sale.

Th is month, I am going to comment about some of the attri-
butes that I believe are important in a sport airplane. Th is will 
be a slightly unusual column in that I will be stating some of my 
own opinions, rather than simple engineering facts. I will stick 
to discussing general attributes of airplanes rather than any sin-
gle machine or confi guration concept.

Some years ago, while preparing a forum for Oshkosh, I gen-
erated a list of what I considered to be important attributes for a 
personal airplane. To be acceptable and successful the airplane 
must have the following traits:

• Aff ordable
• Safely operable with modest pilot skills
• Comfortable cockpit environment
• “Good enough” performance.

Aff ordability
For a manufacturer to sell an airplane, there must be a customer 
who can aff ord to buy it. No matter how attractive the machine is, it will not sell if 
it costs too much. Sport airplanes are purchased with discretionary income, so they 
must be priced to fi t within the discretionary budget of a signifi cant portion of the 
population. Th ere must be enough potential buyers to sustain signifi cant produc-
tion numbers.

One price metric that seems reasonable is the price of a top-end luxury car. While 
these are priced high enough that they are not everyone’s ride, a lot of units are 
still sold in a year, far more than the entire production of single-engine airplanes 
in the best year ever in the U.S. In 1973, when I got my private pilot license, a new 

Cessna 150 Commuter cost the same as 
an average Cadillac Sedan De Ville. In 
2006, a typical new two-seat trainer, the 
Diamond DA-20, cost about 2.5 times 
the price of a top-of-the line Cadillac 
sedan. Not surprisingly, many fewer air-
planes were sold in 2006 than in 1973.

Safety and Flying Qualities
For some military missions, or for civil-
ian racing airplanes, it is sometimes 
necessary to accept some degrada-
tion in fl ying qualities or safety to gain 
performance, and these depend on a 

What makes for 
a good LSA?

Barnaby Wainfan’s day job is in aerodynamic design for Northrop Grumman’s Advanced Design 
organization where he is a principle engineer. A private pilot with single engine and glider 
ratings, Barnaby has been involved in the design of unconventional airplanes including canards, 
joined wings, fl ying wings and some too strange to fall into any known category.
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Aff ordable, safe, comfortable and good enough performance 
are the watchwords for designing a successful Light Sport 
airplane.



combination of pilot skill and/or ejec-
tion seats to keep everyone alive. 

Th e designer of a sport airplane does 
not have this luxury. Sport airplanes are 
operated for recreation, and sometimes 
for personal transportation. To be suc-
cessful, they must be able to be fl own 
safely. Th e sport airplane designer’s 
problem is somewhat amplifi ed by the 
skill level of the pilots for which the 
airplane is designed.

Because private fl ying is an activity 
that most people indulge in during their 
spare time, private pilots do not fl y any-
where near as much as commercial pilots 
who fl y for a living, or military pilots. 
Th e average private pilot is doing well 
to log 50 hours a year. Th e majority of 
this time is not spent doing profi ciency 
exercises and training. When you get 
a chance to go fl ying, you want to just 
enjoy the fl ight. 

A pilot who fl ies 50 hours or less a year 
can be profi cient enough to be safe fl y-
ing a well-behaved, forgiving airplane, 
but is unlikely to be skillful enough to 
compensate for poor fl ying qualities or 
other quirks of airplane behavior in a 
high-workload situation. Th e airplane 
should be stable enough, and have pre-
dictable enough control response so that 
the pilot can devote a signifi cant amount 
of attention to what is happening out-
side the cockpit, to communication and 
navigation, and still easily maintain con-
trol of the airplane.

Stall characteristics are an important 
facet of sport airplane safety. Despite 
the emphasis placed on stall avoidance 
in fl ight training, stall/spin accidents 
still account for between a quarter and 
a third of all fatal single-engine airplane 
accidents. Th e designer must realize that 
a signifi cant number of pilots will man-
age to enter an incipient stall near the 
ground despite their training. Th ere-
fore, it is important that the airplane 
give plenty of warning of the incipient 
stall, and retain stable roll damping 
and lateral control so that the pilot 
can avoid turning an incipient stall 

into a departure from controlled fl ight 
into an incipient spin. Ideally, the air-
plane should “warn and wait.” It should 
buff et to warn the pilot of the stall and/
or have an eff ective stall-warning device. 
But it should not do anything drastic 
during the buff et, so that the pilot has 
time to catch up with the airplane and 
lower the nose to reduce angle of attack 
and avoid the full stall. In the past few 
decades, several diff erent aerodynamic 
approaches to taming the stall have been 
developed that can provide these desir-
able characteristics.

One fi nal thought on fl ying qualities: 
A well-behaved airplane that handles 
nicely is a lot more fun to fl y than an air-
plane that makes you work hard at it.

Other Aspects of Safety
Stall speed. One of the single largest pre-
dictors of the severity of an accident is the 
speed of the airplane at ground impact. 
Th e stall speed requirements that are a 
part of the U.S. Light Sport rules and 
the Advanced Microlight rules abroad 
are major contributors to the safety of 
these airplanes. For airplanes that are 
not required to meet these rules, keep-
ing stall speed down is still worthwhile 
to enhance safety.

Parachute systems. Th e full-vehicle 
ballistic parachute system is, I believe, 
the single biggest improvement in light 
airplane safety to come along in many 
years. I am a fi rm believer in such sys-
tems, and I know two people who have 
used them in anger and are here to tell 
the tale. Many Light Sport airplanes 
off er such systems as either standard 
equipment or an option. It is worth every 
penny you spend to add the option.

Comfort. If we are fl ying for enjoy-
ment, we don’t want to be uncomfort-
able in order to have fun. While the 
cockpit of a sport airplane doesn’t have 
to be extremely luxurious, it should 
not be actively uncomfortable. A major 
improvement in newer airplanes is 
increased cabin size. People have got-
ten larger since the classic trainers were 

designed. Th e venerable Cessna 150, for 
example, is a fi ne little airplane in many 
ways, but if the two occupants of a 150 
are anywhere above the 50th percentile 
size they will get very cozy once the 
doors are closed.

More recently, designers have fi gured 
this out and increased shoulder room 
by as much as 5 inches over the 150. In 
the homebuilt world, a designer would 
be well advised to get some real data on 
the size of the people in the airplane-
buying population. A common mistake 
for fi rst-time designers is to fi t the cock-
pit to themselves. Th is works well if the 
airplane is for you alone, but unless you 
are on the large side of the population, it 
is likely to lead to an airplane that many 
potential buyers don’t fi t in.

Visibility. Another area that makes a 
huge diff erence in how pleasant an air-
plane is to fl y is the visibility out of the 
cabin. Th e layout of the seats, canopy, 
nose and windows should allow both 
the pilot and passenger to see a lot of 
sky and ground. We are fl ying to see the 
sights, and we also want to be able to see 
all the other airplanes that are out there. 
Good visibility enhances both enjoy-
ment and safety.

Performance
As I said in my list of desirable attributes 
at the beginning of this article, the per-
formance of the airplane must be “good 
enough.” What is good enough is a per-
sonal decision, but it is interesting to 
note that many more relatively aff ord-
able, moderate-performance airplanes 
with gentle fl ying qualities have been 
sold than more expensive high-perfor-
mance machines. For example, Cessna 
sold more than 37,000 172s in 25 years, 
while it took Beechcraft  50 years to sell 
less than half that number of Bonan-
zas. What this says to me is that, while 
high performance numbers are attrac-
tive when we are reading the brochure, 
raw performance becomes less impor-
tant when we make the decision about 
what to buy. �
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OWN A MACHINE SHOP

1-800-476-4849E xt.  KP

Or Visit us at www.smithy.com

GUARANTEED To pay for itself!
FREE!
Info
Kit
FREE!

Info Kit
Call 

Today!

“I can fix ‘most anything.  I don’t know how I lived
without my Smithy. It paid for itself in no time.” 

• Easy to use – No experience
required.

• Versatile – Fix or make almost
anything.

Do It Yourself on a Smithy Lathe•Mill•Drill!

• Affordable-- 7 models starting
at $999.      

• CNC Compatible

111 Airflow Drive
Spartanburg, SC 29306
(864) 576-4512
(864) 576-0201 (Fax)
www.airflowperformance.com
Email: airflow2@bellsouth.net

Aircraft Multi-point Fuel Injection
•  Operates all engines from 65 to 800 HP
•  Applications for V6/V8 engines
•  Manual Mixture Control
•  Bolt on Kits for Lycoming Engines
•  No Carburetor heat required
•  Instant throttle response
•  All Mechanical, No Electronics
•  Increases mid-range HP
•  Approved for Aerobatic use
•  Compatible with all Fuels
•  Precise Fuel Metering under all conditions

Track Using LORAN, VOR or GPS

Navaid Devices, Inc.
641 N. Market St. • Chattanooga, TN 37405

PH 423-267-3311 • FAX 423-756-6154
Web: www.navaid-devices.com

Email: navaid@bellsouth.net

AP-1 Autopilot
Still Affordable, Still Reliable Wing Leveler

www.ultrasport.rotor.com • asii@asiicopter.com

Hanger 21A Airport/P.O. BOX 14608, Newport News, VA 23608
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WORLD LEADER
In High-Duration Oxygen Systems

as the

Celebrating

25
YEARS

Phone (800) 237-6902 • www.aerox.com

Aviation Oxygen Systems

FastBuild Built-In Kits

for complete

Custom Installations

BUILDERS’MARKETPLACE  continued

Lightweight
Flywheel

Drive

GREAT PLAINS AIRCRAFT

Catalog: $4.00 US  •  $8.00 Overseas

PO Box 222 • Bennington, NE 68007
402-493-6507

Web Catalog:  www.gpasc.com

• 80 hp
• 21800cc
• 149.5 lbs.

• Bed mounted • 40 amps •
• Single/Dual Ignition • Electric Start •

 • Mechanical Fuel Pump •

VW Based Engines For Sport Aircraft



SAMPLE

www.avweb.com/kit

FREE
AVIATION NEWS

SAMPLE
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Mustang Aeronautics, Inc.
1470 Temple City, Dept. KP, Troy MI 48084
Phone 248-649-6818  Fax 248-649-0098

www.mustangaero.com

See website for HOS information & order form:
   www.InfinityAerospace.com

OR - Send a long SASE to:
        INFINITY Aerospace
        P. O. Box 12275, Dept. KP
        El Cajon, CA  92022

Military Style Stick Grip

∞ Comfortable, ergonomic design

∞ Right and Left hand models

∞ Tactile response switches

∞ Up to 13 functions in six switches

∞ Customizable switch configurations

∞ Fits stick diameters from 5/8" to 1-3/8"

∞ Comes custom wired for only $150

∞ Fighter heritage, Top Gun attitude

∞ Increased safety by having functions at your fingertips

$175

Service Is Our Specialty!

Airplanes • Engine Overhauls
Avionic Updates

Also. . .Kits
Start to Finish
800-999-3712

Aircraft Financing

*Sales, Service and Repairs
*Genuine Hirth Repair Parts

*One Year Warranty, 1,000 hour TBO
*BlueMax 2 Cycle Aviation Oil

HIRTH AIRCRAFT 
ENGINES-15-110HP

Recreational Power Engineering
5479 E. Co. Rd. 38,Tiffin, OH 44883

Phone 800-583-3306
Tech. Support (419) 585-7002

Fax (419) 585-6004 www.recpower.com



Of the dozen factory-built Light Sport Aircraft  (SLSAs) I have fl own 
since taking over “Light Stuff ,” the Italian Sky Arrow 600 has to rate 
as among the most unusual. As a tandem pusher, its appearance is 
certainly diff erent from the sleek low-wing tricycle gear SLSAs or the 
high-wing taildraggers. But there’s more to this unusual design than 

that. Th e Sky Arrow has quite a history.

A Bit of Background
Th e Sky Arrow line evolved from 
gliders produced by a small com-
pany named Meteor that was 
established in Italy shortly aft er 
WW-II. Meteor founder Furio 
Lauri, who was a resistance fi ghter 
during the war, injured his legs 
during a test fl ight, and he was 
partially crippled for the rest of 
his life. Th at relates to one of the 
Sky Arrow’s optional features.

Th e Sky Arrow confi guration 
was fi rst seen in mid 1980s drone 
designs intended for the Italian 
military, and the government 
largely subsidized development including fabrication of molds for the composite 
parts. According to Ron Hansen (one of the principals in the Hansen Air Group, 
which sells the Sky Arrow), the $8 million not spent by the manufacturer is a major 
factor in the price, which is lower than might be expected.

Because of his own disability, founder Lauri was interested in systems for disabled 
pilots, and the Sky Arrows—including the SLSA version—are approved for optional 
hand controls. Th e installation, which includes easily removed cockpit controls and 
electric rudder trim, costs $3800 and is being used by the Hansen Air Group to train 
and transition people who are without the use of their legs.

In the early ’90s, 14 Sky Arrow kits to be built in the Experimental/Amateur-
Built category were imported to the U.S. But at least one builder had a serious 
problem with the kit, and that option was discontinued. Currently there is a JAR/
VLA and FAR Part 23-certifi ed Sky Arrow (the 650 model) and the FAA-approved 
Sky Arrow 600 Sport. Maximum gross weight of the Sky Arrow 650 is 1433 
pounds—too heavy to qualify as an LSA.

The Airplane
Sky Arrows are made of structural car-
bon fi ber. Powered by versions of the 
ubiquitous Rotax 912 four-stroke, 
dual-ignition engine, they cruise near 
100 knots. Flight controls including 
sidesticks are fi tted in both cockpits, 
but instruments and engine start and 
stop switches are in the front seat only. 
Th e nosewheel free-casters, managed 
by application of diff erential braking. 
Th e brakes are actuated by pulling aft  
on a pair of small knobs on the right-
side  console. Th is feature was probably 
designed to accommodate pilots who 
are unable to use their legs.

Th e view from the front seat approx-
imates what you would see from a sin-
gle-seat jet fi ghter, and with a lever-type 
throttle on the left  sill, you’re justifi ed in 
thinking this must be what it’s like to be 
a fi ghter jock. In fact, the Hansen Air 
Group emphasizes a training advantage: 
From the front seat, solo fl ight looks the 
same as dual.

Th e Sky Arrow’s seats, cockpit con-
trols and general fi t and fi nish appear 
top quality. Many parts are machined 
from metal stock rather than being 
pressed from sheet metal or made of 
plastic. Th e 26-gallon fuel capacity 
(avgas or 91-octane auto fuel) yields a 
no-reserve range of 500 n.m. Empty 
weight is listed as 840 pounds; full-fuel 
useful load is therefore 328 pounds. 

What’s Included
Pacifi c Aerosystem, Inc. (with facilities 
in San Diego) imports the Sky Arrow 
600 ready for day and night VFR fl ight 
even though Sport Pilots are not per-
mitted to fl y at night. Th e standard 
equipment list includes cockpit heating, 
a lighting package (strobe plus position 
and landing lights), a com transceiv-
er, transponder, ELT, a Dynon D10A 
fl at-panel EFIS, and an in-panel dock 
for a Garmin 296/396/496 GPS (the 
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The Sky Arrow 600: a diff erent kind of LSA.

Dave Martin, who served as editor of this magazine for 17 years, began aviation journalism 
evaluating ultralights in the early ’80s. A former CFI (airplanes, gliders, instruments), he’s 
fl own more than 160 aircraft  types plus 60 ultralights (including a single-seat, no-basket hot 
air balloon). Now living at a residential airpark in Oregon, he fl ies his Spacewalker II homebuilt 
as a Sport Pilot.

Mike (left) and Mitch Hansen take turns demon-
strating the Sky Arrow 600 Sport. 



GPS itself is an option). Retail sales are 
handled by Pacifi c Aerosystem and the 
Hansen Air Group near Atlanta.

Th e total delivered price in Atlanta 
or San Diego is $79,500. (It went up 
more than 5% on June 1 because of the 
increasing value of the euro.) Transition 
training is available at both sites. Liabil-
ity and hull insurance are available to 
properly qualifi ed pilot owners.

Let’s Fly
You will meet the Hansen twins if you 
deal with the Hansen Air Group, which 
handles most of the eastern U.S. sales. 
Ron Hansen, however, lives in El Cajon, 
California, and represents the company 
there. Twin brother Jon and his sons 
Mike and Mitch man the offi  ce near 
Atlanta. Something runs in the family; 
Mike and Mitch are also twins.

Pacifi c Aerosystem, Inc., in San 
Diego, the Sky Arrow importer, deals 
with commercial customers and most 
retail sales in the West. Th e two com-
panies work closely. “We’re not really in 
competition,” said Howard Hawkins, 
vice president and general manager of 
Pacifi c Aerosystem.

I met Mitch Hansen on the ramp at 
last winter’s Sebring LSA Expo. He was 
fi nishing a demo fl ight with a paraplegic 
pilot who hadn’t fl own for 17 years and 
had piloted only Cessnas. He loved fl y-
ing the Sky Arrow with its hand control 
installed.

Mitch and I toured the airplane in 
postfl ight/prefl ight mode. With the 
hinged canopy swung open, Mitch 
manned the back seat as I climbed into 
the front. He described the nosewheel 
and brake system and engine startup. 
Moving slowly at fi rst, I found the two-
fi nger brake system easy to master. With 
the beefy canopy latch locked, we ran 
through the prefl ight list including sep-
arate magneto checks. 

We were ready. Mitch made the radio 
call as we swung onto Sebring’s main 
runway for takeoff . With power, the 
rudder became eff ective immediately 
even in a substantial crosswind. I rotat-
ed at 40 knots, and the Sky Arrow fairly 
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jumped into the air. Th e fi rst turn con-
fi rmed what I had heard about the Sky 
Arrow: that stick pressure for roll control 
is exceptionally light, and little rudder 
pressure is needed to stay coordinated. 
Th ere is also a good balance between roll 
and pitch control into and out of turns 
if you’re trimmed for straight and level. 
Th e electric pitch trim is sensitive, but I 
was warned and it wasn’t a problem.

We climbed to about 2000 feet msl
and I began my usual checks. Despite 
the large wing (31-foot span and 145 
square feet), rolling 90° (45° one way to 
the opposite 45°) with full defl ection 
takes less than 3 seconds—similar to 
most SLSAs I’ve sampled. As required 
by LSA consensus standards, the Sky 
Arrow demonstrates positive pitch sta-
bility; the airplane returns to trimmed 
airspeed and attitude a few slow cycles 
aft er it’s been pitched up or down. Stalls 
in both the departure (with some power 
on) and approach (at idle with fl aps 
extended) modes are docile if you keep 
the slip/skid ball near the center. (I 
never volunteer to check stall behavior 
in a skid or slip.) Both stalls were carried 
to the heavy buff et stage without wing 
drop or much of a pitch down.

In the front seat, visibility couldn’t be 
much better in any closed-cockpit air-
plane. Th e view is gorgeous. Most pilots 
wear good headsets these days, and 

wearing the supplied set in the Sky 
Arrow resulted in really quiet condi-
tions, even at full power. Aft er trim-
ming for hands off , I removed my 
headset and found that at least in the 
front seat, the Sky Arrow cockpit really 
is quiet. Behind me, Mitch, closer to the 
engine, no doubt benefi ted more than I 
from the noise-canceling headset.

Flying the plane level at full power 
demonstrated an aerodynamic fact of 
life. At nearly 25 feet in length and with 
its big wing, the Sky Arrow is larger and 
heavier than many LSAs, and top speed 
with the usual 100-horsepower engine 
pushed us along at 100 knots, slower 
than many LSAs, some of which can 
get to the maximum allowed 120 knots. 
Even in gusty air, the 600 feels like a 
heavier aircraft  despite its low-eff ort 
controls. Th at is, gustiness does not dis-
place the aircraft  much in any axis.

Blipping pitch trim made slowing to 
enter the pattern comfortable, and the 
60-knot approach and nose-high touch-
down felt like I’d done it before. I really 
like the way the Sky Arrow 600 feels 
and handles. �

For more information in the eastern U.S., 
contact the Hansen Air Group at www.
hansenairgroup.com or call 770/427-
6311. For the western U.S., visit www.
skyarrowusa.com or call 800/844-1441. 
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Great front-seat visibility and light, responsive controls are Sky Arrow attributes. 

KITS!

QUICK BUILD SPORT TRAINER KITS.
HAVE YOUR NOSTALGIC J-3 REPLICA

IN NO TIME!

WAG-AERO
1-800-558-6868

www.wagaero.com
store.wagaero.com

INCLUDES A FREE
SET OF SPORT TRAINER

DRAWINGS WITH THE PURCHASE OF A
QUICK BUILD KIT!

KIT67

FREE
BROCHURE!

FREE
CATALOG!

FREE
CATALOG!
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BD-MICRO TECHNOLOGIES, INC. The 
BD-5 People. FLIGHTLINE Series, enhanced
BD-5 kits - complete & predrilled for quick
assembly. BD-5J Microjet, BD-5T Turboprop,
BD-5B. 68-page info/catalog: $20 US, $25
Intn’l. www.bd-micro.com; 541-444-1343.

Aircraft for Sale: Projects
FISHER Tigermoth R-80 Walter Mikron 75
H.P. Everything to complete except final color.
1st rigging inspection complete. Engine on
mount $24,350.00 Pat 918-371-8740 or 
Patstewart123@aol.com

Aircraft Parts/Services

PROPELLER Speed Reduction Unit–2.17:1 and
2.85:1 ratio’s 6 pinion planetary gears heavy duty
precision built units ready to bolt on Subaru’s
and Rotary’s. javlakeca@yahoo.ca  www.
gappsru.com Fax: 604-820—9113, Ph: 604-
820-9088

TODD S CANOPIES — Supplier of canopies
and windows for kit and plans built aircraft.
Custom jobs welcome. 954-579-0874. Web-
site: www.toddscanopies.com

Throw Out Your Phillips Head Screws Replace
Them with Torx ® equivalent 100 degree flat
head machine screws 4-40x1/2, 6-32x1/2,
8-32x5/8, 10-32x3/4. Also many sizes of hex
socket cap screws, stainless and alloy. Order
online at www.microfasteners.com. Call 1-
800-892-6917 or email info@microfasteners.
com for free catalog.

WINDSHIELDS — WINDOWS — CANOPIES
for experimental and certified aircraft. Custom
jobs welcome. Half-price replacement war-
ranty covers damage during installation for
six months after purchase. AIRPLANE PLAS-
TICS, 9785 Julie Ct., Tipp City, OH 45371.
937-669-2677. Fax: 937-669-2777.

AIRCRAFT BEARINGS MS20218-1 & 2,
BCP4W10, BC4W10, & BC5W11 NEW and
TRACEABLE. E-mail: romamach@aol.com
Aircraft bearings in stock. Call for quote 815-
325-8894.

DISC BRAKES, WHEELS, TIRES. Chromoly
Axles for Challenger, Pulsar, Sonex! Tracy
O Brien Aircraft Specialties, Ph: 360-748-
4089. www.tracyobrien.com Email: tracy@
localaccess.com

Aircraft Plans
10 WOODEN designs, single & 2-seaters, s.b.s.
& tandem, fixed & retract. gear. Color catalog $25
USD. Sylvia Littner, 432 Hamel, St. Eustache,
Quebec, J7P-4M3 Canada. Ph: 450-974-7001
Email: slittner@videotron.ca

SONERAI SERIES of Sport Aircraft. Sonerai I,
midwing, single place, Sonerai II Original (LSA
optional) mid wing or low wing or Sonerai II
Stretch two place tandem low wing. II and II
Stretch have optional nose gear. 4130 steel fuse-
lage, fabric covering, and all aluminum foldable
or removable wings. Rugged aluminum landing
gear. Powered by dependable, inexpensive VW
based power plant. Plans built with many pre-
fab parts available. Video/DVD and Info Pack
$14.95. Plans $124.95 plus freight. Great Plains
Aircraft, PO Box 222, Bennington, NE 68007.
www.sonerai.com  402-493-6507. 

Aircraft Design/Services

Aircraft for Sale
Buy or sell your RV aircraft at www.vans.aero:
<http://www.vans.aero>. FREE classified list-
ings. All things RV, all for sale, all in one place.
www.vans.aero: <http://www.vans.aero>

Aircraft for Sale: Kits
AIRCRAFT DIRECTORY ONLINE — the most
up-to-date, comprehensive database of over
700 designs including: kits, plans, rotorcraft,
‘chutes, and trikes. Instant information in an
easy to use searchable format with photos,
design specs and e-mail and web links.
www.kitplanes.com/aircraftdirectory. For a
printed edition, call 800-622-1065 and order
the most recent Dec., Jan. & Feb. back issues.

GlaStar quick build project for basic kit price,
all S/Bs OK, conv. gear, some options, no
FWF, 901-494-9805, jay@miniCRETE.com

South Lakeland Sport Aviation Center locat-
ed at X49, 4 1/2 miles SW of Sun ’n Fun. Deal-
ers for RANS, CGS Hawk, Challenger, and
Flightstar. Full-time Sport Pilot & UL instruc-
tion. Builder support and DAR services avail-
able. Jay Kurtz, Lakeland, FL 863-701-0000,
www.liteplane.com

MURPHY REBEL kits, only $17,515 USD.
See this rugged, roomy, aluminum STOL at
Brampton, ON. A great LSA with a R-912.
Bob Patterson, 9-9, 7 days 905-457-5238.

TANGO II-two seats, 200 mph cruise on 180
hp, 8 GPH, guaranteed. Up to 2100-mile
range, 800 pound useful load. Stalls at 65
mph, operates off grass drips, fixed gear. Fast
build kit, $27,750. Build Center optional.
teamtango.com 352-528-0982.

THE CLASSIFIEDBUILDER 

LOEHLE AERO COATINGS

* Designed For All Types Of Aircraft- 
* Metal, Fabric Covered, & Composite 

* From Ultralights To Jet Fighters!

THE MOST ADVANCED SYSTEM 
ON THE MARKET TODAY!

380 Shippmans Creek Rd, Wartrace, TN 37183 USA
Ph: 931-857-3419 • Fax: 931-857-3908

www.loehle.com • email: paint2@loehle.com

JRW’S TIPPER FOR SLIDERS

Here’s an RV6/7 slider with our “TIPPER” system
installed. It’s easy to load and unload. All Aircraft 

quality, CNC, and anodized aluminum parts. 
Visit us: jrwengineering.com

JRW ENGINEERING AND DESIGN, INC.
2420 Orange Ave, Costa Mesa, CA 92627

Ph: 949-650-1452 • www.jrwengineering.com

COMBO LED STROBE SYSTEM

Two STROBE and LED position light 
heads, STROBE driver, wire, plugs, & 
mounting hardware. The power draw 

for entire system is 2 1/2 Amps. $388.

KUNTZLEMAN ELECTRONICS, Inc.
Phone: 610-326-9068 or www.KEstrobes.com

BEARHAWK FOUR-PLACE STOL

140-155 mph, Four 200 lb people w/baggage and 50 gal.
160-260 hp, 1100-1300 pounds useful. Huge baggage

doors, easy ground handling. Big guys fit fine. 
Quick-build/Components available.

AVIPRO AIRCRAFT, LTD
Ph: 602-971-3768

www.bearhawkaircraft.com

SPARS, STREAMLINE STRUTS, RIBS
6061T6 - EXTRUDED - CERTIFIED ANALYSIS

SPARS - 6 sections - 3" to 6 5/8"
STRUTS - Large, Small, Heavy Duty, Jury

RIBS - Stc’d, Experimental, Custom
Write/Call for free info:

CARLSON AIRCRAFT INC.
330-426-3934

www.sky-tek.com •  mlc@epohi.com

ENGINEERING SERVICES
Small to large design projects. Affordable. 

Experienced in aviation industry. Licensed professional
engineering staff. 3-D modeling, FEA, CAD drawings,

systems analysis.

FREE PHONE CONSULTATION
CALL: 509-543-3570
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THE CLASSIFIEDBUILDER  continued

EASY Eagle 1 LSA optional Bi-Plane. An

affordable single place VW powered fun air-

craft. Plans built for $10,000 or less. Many

pre-fab parts available. Plans $65.00 plus

shipping, includes wing construction DVD.

www.easyeagle1.com. Info pack $4.00. Great
Plains Aircraft, PO Box 222, Bennington, NE
68007. 402-493-6507.

WWW.VOLKSPLANE.COM - VP-1 PLANS
with FREE Lightplane Designers Handbook
$64. Includes VP Pilots Handbook, Interna-
tional Builders photos, Flight reports.

TEN half size WWII Fighter Planes plans and
parts. Info packs $10. War Aircraft Replicas,
PO Box 4087, Brandon, FL 33509.
www.waraircraftreplicas.com

CASSUTT Sport/Racer plans, parts, kits.
OR-65 Owl Race plans. National Aeronau-
tics Co. 303-940-8442. 5611 Kendall Ct #4,
Arvada, CO 80002 Cassutt.lornet.com
cassutts@aol.com

FLYING-FLEA MICA original french plans, ulti-
mate wings allow unbelievable STOL, increased
flight-speed although reduced engine. Ultralight
103 / 2-seater VW / Flying-Boat 3-seater. Still
quicker, cheaper built. Descathamica, 413
Ruben Torres #1 Brownsville, TX 78520.
Descathamica@g.mail.com

AIRCRAFT DIRECTORY ONLINE — the
most up-to-date, comprehensive database of
over 700 designs including: kits, plans, rotor-
craft, ‘chutes, and trikes. Instant information
in an easy to use searchable format with pho-
tos, design specs and e-mail and web links.
www.kitplanes.com/aircraftdirectory. For a
printed edition, call 800-622-1065 and order
the most recent Dec., Jan. & Feb. back issues.

Aircraft Wanted
PROJECTS/PARTS needed by Corner-
stone Ministry (501c3 non-profit Christian
foundation), teaching the Bible and serving
since 1968. We pick up and provide all doc-
umentation. Your donation is deeply appre-
ciated. 800-633-4369. planekit@aol.com
http://www.donateyourplane.com

FAMOUS COZY MARK IV

Most popular 4-place plans-built. Famous for highest
speed, performance, economy, best safety & builder 
support, lowest cost, & EZ build. Send for $10 info kit, 

$20 cd with newsletters #4 to #83 & $500 for plans.

AIRCRAFT SPRUCE
225 Airport Circle, Corona, CA 92880-2527

Ph: 877-4-Spruce or 951-372-9555
www.cozyaircraft.com

www.aircraftspruce.com

“OSPREY 2” AMPHIBIAN!

2-Place, all wood, 12 sec. water take-off, full builder
support, Oshkosh award winner. Info Pak $14 ($17

overseas), Plans $250 ($290 overseas).

OSPREY AIRCRAFT
3741 El Ricon Way, Sacramento, CA 95864

Email: gp-4@juno.com

“I made the mistake of ordering a Kitfox off of the internet!”

LIGHT THE PASSION WITHIN!

High Wing, All Metal, STOL, 6 Models
2 place-to-4 place, Range of Engines
Kits, Quick Build Kits, ELSA, SLSA

Rugged, Versatile, Tailwheel - Floats - Tri-gear

BUSHCADDY U.S.A
2307 W. Old Highway Rd., Morgan, Utah 84050

Ph: 801-755-9798, Contact: Rick Pewtress
www.BushCaddy.com • RickPew@msn.com

BEARHAWK PATROL (BUSH/AERO BAT)

Build from plans, all metal wing, 4130 tube fus. & tail. 
Tandem (2 place) cabin for (2) 300lb people, plus baggage 

& 55 gal. fuel. Plans $260.00, info pack $4.00.
R&B AIRCRAFT

Dept K, 2079 Breckinridge Mill Rd.
Fincastle, VA 24090
Ph: 540-473-3661

HTTP://bearhawkpatrol.tripod.com

PLANS - KITS - PARTS

Info Packs $10/ea + $3 Postage
Covering System - no ribstitching, no taping.

Lo cost  —  Lo labor  —  proven

www.falconaravia.com
Email: sales@falconaravia.com

FALCONAR AVIA INC.  Ph: 780-465-2024

BEARHAWK UTILITY/STOL

Build from plans, metal wing, tube fuselage. Four 200 lb 
people w/baggage and 55 gal. fuel, 140-155 mph. Plans, $285,
data sheet, $2.00. Quickbuild kit and components available.

R&B AIRCRAFT
Dept K, 2079 Breckinridge Mill Rd.

Fincastle, VA 24090
Ph: 540-473-3661 • www.bearhawkaircraft.com



KITPLANES July 2007 77

Avionics, Instruments

GPS, HEADSETS, AVIONICS sales, installa-
tions & service. Best prices on Garmin, S-Tec,
Bendix/King, Bose, Lightspeed, JPI. Gulf
Coast Avionics 800-474-9714 Lakeland, FL.
Shop on-line www.GCA.aero

Books and Manuals

AERONAUTICAL ENGINEERING BOOKS:
Over 90 titles in stoc k, personally reviewed
and recommended for airplane design.
WWW.DARCORP.COM is your one-stop, on-
line shop for new and hard-to-find aeronauti-
cal engineering books! DARcorporation, 1440
Wakarusa Drive, Ste 500, Lawrence, Kansas
66049, 785-832-0434, info@darcorp.com

WAAS manuals for the GNS 430W and 530W
are now available. Our task-oriented manuals
are simplified directions that lead you step-by-
step through all the operations. Includes
description of all pages. Our library includes:
The Garmin G1000, GNS 530 and 530W, GNS
480, GNS 430, and 430W, GPSmap 496, 396,
296,196 and 295, and Bendix/King’s KLN
89B/94, KLN 90B and KLN 900. IFR models
$44.95, hand helds $39.95. Add $6.00 for
S&H. Other than U.S. add $6 more. ZD Pub-
lishing, Inc. PO Box 3487 Wichita, KS 67201
888-310-3134 www.zdpublishing.com

LIGHT AIRPLANE CONSTRUCTION FOR
THE AMATEUR BUILDER. Mods, tools, jigs,
311 illustrations, 92 pgs., $45. LIGHT AIR-
PLANE DESIGN. Statistics, weights, simple
calculations, 61 illustrations, 80 pgs., $45.
LANDING GEAR DESIGN FOR LIGHT AIR-
CRAFT. 245 pgs., 463 illustrations, $65.
Books: mail/ins. USA $7, foreign $18. Paz-
many PL-9 Video: $30, mail: US $5, foreign
$18. PAZMANY AIRCRAFT CORPORATION,
(new address) PO Box 60577, San Diego,
CA 92166. www.pazmany.com Email:
info@pazmany.com Fax: 619-224-7358.

NEW! Practical Stress Analysis for Design
Engineers — Deluxe hardbound edition, 474
illustrations and drawings, 685 pages. Solutions
based on “real” aircraft structure. A simplified,
easy-to-understand reference book — contains
no complex mathematics. Aircraft designers
and experimenters can master the principles
and fundamentals of stress analysis. Price $98.
Satisfaction Guaranteed. Lake City Publishing
Company, Tel: 208-772-7721, www.psa1.com

Engines, Parts, Services
26 YEARS FLIGHT-PROVEN reduction drives
for 4.3L V-6 and 350 V-8 Chevy small block
engines. Belted Air Power, 1408 Western Ave.,
Las Vegas, NV 89102, Ph/fax: 702-384-8006.

ENGINES STARTING AT $200-GUARAN-
TEED. Kawasaki, Rotax, Hirth, and most
other brands. BEST reduction drives, carbu-
retors, and exhausts. Top-notch service from
our friendly staff. J-Bird, 210 Main St.,
Kewaskum, WI 53040, 262-626-2611.

VESTA INC. ENGINES/PSRU LS2 V8
engines 300-450HP, Honda V6 engines 180-
300HP, Honda 2.4L engines 100-150HP, Viper
V-10 and diesel engine development.
www.VestaV8.com 908-238-9522.

“The 912 Competition” Revealing DVD video
supplied by aircraft engine vendors providing alter-
nate choices for the Rotax 912. Includes: Corvair,
Subaru, VW, Suzuki, more. One stop engine shop-
ping $28.00. Free shipping. HomebuiltHELP
9186 County K Brussels, WI 54204 Details:
www.HomebuiltHELP.com

GESCHWENDER PSRU - BUSINESS FOR
SALE - Manufacture PSRU for V6 & V8 Chevy
engines - chain drive; 2:1 ratio; constant speed
or fixed pitch prop inventory, drawings, contacts
all included. www.alternate-airpower.com
worden@owt.com

MAGNITO for Sale. Drops into a Volkswagen
air-cooled engine in place of a distributor.
Fairbanks Morse. $200 including shipping.
815-878-5606.

GearedDrives.com - all gear driven PSRU-
new design- superior performance-includes
flywheel assembly-no extras to buy-fwf
engine solutions available 936-827-5126.

REVMASTER ENGINES FOR SPORT AIR-
CRAFT. Proven reliability since 1968. Com-
plete units 75-120 HP, Die cast RevFlow
injector carb 30-42mm. Engine parts avail-
able. REVMASTER AVIATION 760-244-3074,
www.revmasteraviation.com

LIGHT AIRCRAFT ENGINES. New, used,
rebuilt 4 to 135 HP engines, redrives,
exhausts in stock. C.D.I. conversions all
Rotax $275. Complete engines and crank-
shaft rebuild center, genuine Rotax parts all in
stock, quick turnaround. Our 26th year.
Airscrew Performance 623-842-3902.

RV-6, RV-7, RV-8, RV-9, RV-10, CH801,
AND GLASTAR ENGINE PACKAGE.
WWW.EGGENFELLNERAIRCRAFT.COM
386-566-2616.

GEO/SUZUKI Reduction Drive Kits for 1.0
thru 1.6 Liter - 62 to 140 hp. Manual “Con-
verting the Geo/Suzuki for Homebuilt Aircraft”
$49.95 + $8 s/h. Raven ReDrives Inc., 1025
Rosewood Ave., #100, Boulder, CO 80304.
Ph: 303-440-6234. www.raven-rotor.com

STRATUS 2000 INC.
Specializing in the Subaru Ea81 100+ HP engine: 

2.2 to 1 Belt Drive w/ prop extention, dual Bing carb kit,
Alternator kit, Cam grind, mounts, stainless steel muffler.

STRATUS 2000 INC.
5145 SE 3 Rd St., Corvallis, OR 97333

Tel: 541-754-4114 • Email: mjt@camano.net
www.stratus2000.homestead.com

NEW GENUINE LYCOMING EXPERIMENTAL
New genuine Lycoming experimental engines: 

16 models to choose, 160-300HP, roller technology
included, no cores required, balanced and dyno tested.

G&N AIRCRAFT, INC
800-348-6504 • www.gnaircraft.com

G-METER • VOLTMETER • CLOCK
FLIGHT TIMER • STOPWATCH

• FIVE FUNCTIONS in a 2 1/4" Instrument! •
• Instantaneous G Readings to +/- 9' G’s •

• Saves Max and Min G’s • 12 or 24 Hour Clock •
• Automatically Records Flight Time •

FLIGHT DATA SYSTEMS
346 Keokuk Street, Petaluma, CA 94952

Ph: 831-325-3131 • www.fdatasystems.com

ROTARY ENGINE CONVERSION PRODUCTS
Tracy Crook’s conversion guide $35

EFI/Ignition controller $875
2.176 and 2.85 ratio PSRUs  $2450/$2890

See our NEW engine monitors on web site

REAL WORLD SOLUTIONS
5500 NW 72 Way Bell, FL 32619

Ph: 386-935-2973 www.rotaryaviation.com

INTRODUCING “OPEN EAGLE”

Open Source Synthetic Vision for FlightGear

http://www.cobbin.com

NEW - COMPOSITE TECHNIQUES
Two new books for the homebuilder by Zeke Smith: 
One, is a new edition for the beginner; the second

book applies the technology to real structures.

FOR THE DETAILED STORY ON BOTH, SEE

www.aeronautpress.com

GT-50

ROTAX® AIRCRAFT ENGINES
Easy ordering - Fast Shipping - Expert Advice - Fair Price

New and Used Engines and Parts. Our commitment to Customer
Satisfaction and Technical Expertise guarantees premier service to

EVERY customer.

WWW.RTX-AV-ENGINES.ca
Info@rtx-av-engines.ca

1-866-418-4164 Toll Free
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HI-TECH FOAMS. Seat foam, sit for hours,

unsurpassed comfort and impact safety.

Noise and vibrarion foams for experimental

and general aviation aircraft. All products

meet FAR 25.853 and FAR 25.855 burn speci-

ficiations. Many kit drawings and seat pack-

ages available. Send SASE to: Hi-Tech
Foams, 3710 Airpark Rd., Lincoln, NE
68524, 402-470-2346, www.seatfoam.com

WWW.SportAircraftMarketplace.com -

Devoted exclusively to Sport Aviation! Buy -

Sell - Trade - Instructors - Schools. Advertise

until you sell for one small price! Visit us today.

Propellers, Services

PRINCE P-TIP Carbon Fiber Anti-vortex

design, automatic pitch control, increased effi-

ciency and noise reduction. Avid, BD-4, BD-5,

Cozy, Defiant, Glasair, Glastar, Kitfox, Lancair,

Long/Vari-Eze, RV’s, Sonex, T-18, UAV/RPV,

Velocity, Zenith. Continental, Jabiru, Lycoming,

Rotax, Subaru, Volkswagon. 2-Blade, Multi-

Blade, Scale, Wind Tunnel, Custom.  Computer

designed for all configurations. Repair and Over-

haul. Worldwide Exporting. Prince Aircraft Co.,
PO Box 2669-H, 6774 Providence St., White-
house, OH 43571. Phone: 419-877-5557; Fax:

419-877-5564; E-mail: propellers@aol.com
Website: http://www.princeaircraft.com
All major credit cards accepted.

SABER MANUFACTURING - World’s largest

manufacturer of the highest quality Prop
Extensions, crush plates, solid spacers, and

stainless steel replacement lugs. Your source

for extended thread prop bolts. Worldwide

distribution, 23 years of proven success, NO

failures! Web site: www.sabermfg.com Email:

sabermfg@alltel.net Phone: 817-326-6293.

PROPS INC. Quality & Performance for all

Homebuilt, Kitbuilt airplanes. Computer designed

and Hand Crafted. www.propsinc.net 354 SE

2nd St. Newport, OR 97365. 541-265-3032.

Instruction/Schools

CALIFORNIA SPORT AVIATION — Ameri-

ca’s leader in top quality Sport Pilot training.

DAR, SPE, SPFIE, LSRMA. Aircraft dealer.

californiasportaviation.com 916-488-2FLY

Light Sport Aircraft

LEARN ALL ABOUT LIGHT-SPORT AND
ULTRALIGHT AIRCRAFT from the world’s

oldest and largest magazine dedicated to

light-sport and ultralight aviation. In publica-

tion 31 years. Send for your free information

today. Light Sport and Ultralight Flying,
PO Box 6009, K-1 Chattanooga, TN
37401. Phone: 423-629-5375. Website:
www.ultralightflying.com.

NEW Sea Eagle Float System “LIGHTNING
BOLT” - Developed especially for 1430 lb LSA
category. Super fast lift off. Superior aerodynam-

ics. Designed to accommodate both fixed wing

and weight shift aircraft. System weights 165 to

215 lbs depending upon accessory package.

Super impact resistant Roto-Molded foam rein-

forced Polyethylene hulls. Strong trycycle

amphibian gear integral to float system.

Vis i t  us @ www.floatsLSA.com, email:

gary@floatslsa.com

Miscellaneous

VAN BUREN, ARKANSAS. Kitplanes and

other fine books, publications, and videos are

available at Dave’s Hobbies, 600 Main Street

in the Anheuser Busch Building. 479-471-
0750 www.daveswebshop.com

Helicopters/Rotorcraft

ROTORHEADS Newsletter–THE source for

Rotorway and other experimental helicopters.

www.rotorheads.net 601-544-0668.

Experimental Helo magazine. Dedicated to all

experimental and personal helicopters world

wide. Published 6 times/yr, full color. Subscribe

or renew ($35/yr for US subscriptions, add for

international.) check, MO, V/MC or PayPal.

More info online, call, or email. 760-377-4478;

eh@iwvisp.com; www.experimentalhelo.com

Sky Twister Helicopter the Builder. Who

demands the ultimate in Ultralight Flight! Plans

$125.00. Video & Info pkg $30.00. (Shipping in

U.S. included.) Ben Showers Aero 1040

Skyview Drive, Milton, PA 17847. PH: 570-

742-4080. E-mail: trikewings@hotmail.com

ROTORDYNE High performance bonded alu-

minum rotor blades: Proven Reliabil ity,

Advanced Airfoil Design, Custom Fit Service,

Worldwide Delivery. Call Rotordyne Aero

L.L.C. www.rotordyne.com   805-239-9714.

Homebuilders Supplies

TERMINALTOWN–Wiring supplies: mil-spec

terminals, tefzel wire, crimpers, heat shrink,

fuse blocks & cable ties. Terminal, connector

and fuse block kits. Online catalog–secure

ordering. www.terminaltown.com

AIRCRAFT DIRECTORY ONLINE — the

most up-to-date, comprehensive database of

over 700 designs including: kits, plans, rotor-

craft, ‘chutes, and trikes. Instant information in

an easy to use searchable format with photos,

design specs and e-mail and web links.

www.kitplanes.com/aircraftdirectory. For a

printed edition, call 800-622-1065 and order

the most recent Dec., Jan. & Feb. back issues.

HELP WITH YOUR HOMEBUILT

Nothing beats watching over someone’s shoulder to learn! 
How-to construction DVD’s: Electrical Wiring 101, 

Metalworking 101, Licensing a homebuilt, 
ROTAX ® engine repair, more! Previews at website:

HomebuiltHELP.com
9186 County K, Brussels, WI 54204

www.HomebuiltHELP.com

NO FAA REGULATIONS
BUILD A BOAT using proven plans & kits. Send $9.95 
for catalog of over 200 designs for power, sail, & row.

GLEN-L
Box 1804/KP, Bellflower, CA 90707

Ph: 562-630-6258 • WWW.GLEN-L.COM

TIRED OF ROTAX PRICES?

15-235hp • 2/3/5/7 cylinders
internal reduction or cog belt • 4 stroke reliabilty

electric start • alternator • dual ignition
VERNER ENGINES

FLYDIVER, LLC
Sales & Service: 360-490-6268

Sales@FlyDiver.com • www.FlyDiver.com

PAINT & BREATHE FRESH AIR

PAINT LIKE A PRO  •  CITATION-Combined HVLP, Paint
Sprayer & Respirator System  •  HOBBYAIR-Fresh Air 

Respirators  •  AXIS-HVLP Turbine Sprayers

BUILT WITH YOU IN MIND
www.axispro.com • email: jan@axispro.com

call for a Brochure: 888-458-1322
AXIS PRODUCTS, INC
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VESTA PROPELLERS: 150-800 HP,
hydraulic, electric, Two, three, and four blad-
ed hubs. Full feathering and Beta reverse
options. www.VestaV8.com 908-238-9522.

GSC SYSTEMS - Propelling the world since
1984. Best quality Eastern Maple Hardwood,
available in fixed pitch, ground adjustable 2- and
3-blade, 2-blade mechanical in-flight adjustable
and now available props for PPG market. Diam-
eters range from 36”-72” with option for leading
edge protection on all models. Outstanding
customer service. #8 2440 B 14th Avenue,
Vernon, BC V1T-8C1. 250-549-3772 ph, 250-
275-8441 fax. www.ultralightprops.com;
email: info@ultralightprops.com

IVOPROP. Inflight or ground-adjustable. Car-
bon/graphite fiber composite blades with
stainless steel leading edges. Number 2, 3- or
6-blade. No.1 selling prop in the world. Con-
stant speed electronic governor. Readily
reassembles from 3-blade into 2-blade config-
uration and one spare blade. Beautiful high-
gloss finish. Unique pitch adjustment, no pro-
tractor needed. Low drag hub. 30-day money
back guarantee. Ivoprop Corp., PMB #330,
15903 Lakewood Blvd., #103, Bellflower, CA
90706. Cal l : 800-FOR-PROP or 562-
602-1451. Fax: 562-602-1374. Website:
Ivoprop.com E-mail: Ivoprop@pacbell.net

Real Estate
121 ACRES with AIRSTRIP for sale. Timber,
excellent hunting. Located two hours NE of
Pittsburgh, PA.  Serious inquiries only. 717-
528-8108, patton@pa.net

UL & SLA’s— 80 acres, – 60% wooded,
1200ft grass air strip, 48’X75’ hanger, 4-bed-
room 3-bath home, large workshop, office,
horse barn, greenhouse, Wisconsin North-
woods, Email physical address for details.
normilu@nnex.net

Tools
METAL Aircraft Builders: New 18" deep riv-
eting yokes. Go to www.lowdermfg.com or
call 559-292-6629 for details. 

VISIT our website www.metalcrafttools.com
for information on our products & classes.
Call or write for free catalog: 931-707-7778
or 17 Park Lane Spur, Crossville, TN 38571.

METAL forming equipment and machines,
Welding supplies, and Handtools for Aircraft
Metalwork. See our incredible Air Power Hammers
- they shrink, stretch, curve flanges, turn edges, and
more. Complete product catalog on our website
at: www.tinmantech.com 530-292-3506 (CA).

Ultralight Aircraft

FALCON EAST, HEADQUARTERS for FAL-
CONS, XP, UL, new used, parts, owner’s assis-
tance. 845-528-8940. www.aerofalcon.com

www.quicksilverultralight.com
Ultralights, Sport Planes, New and Used,

Ultralight and Sport Pilot Training  
800-852-8756

Video Tapes & DVDs
TRAINING videos and DVDs for rent. Sporty’s
and King Schools available. Private, instru-
ment, CFI, plus A&P, and entertainment titles!
www.justplanevideos.com 601-544-0668.

CHALLENGER VIDEO, $10. Exciting 45-minute

VHS video of Quad City Ultralight’s Challenger II

and Challenger II Special. We will also include a

complete information package with prices. Send

$12 to QCU Aircraft Corp., PO Box 370,

Moline, IL 61266-0370. Web page: www.

quadcitychallenger.com Or call: 309-764-

3515. Fax: 309-762-3920. We accept Visa/MC.

RV Rudder Workshop - Watch and learn as

the rudder from a popular RV aircraft kit is

built and explained. A beginner's lesson in

riveting. Next best thing to attending a metal

workshop! DVD $32 HomebuiltHELP.com

920-825-7731.

AIRFRAME CONSTRUCTION TECHNIQUES:

4130 Steel Tube Fuselage. This DVD video

focuses on modern welding and construction

techniques, $45. To view previews or to place an

order, visit: www.jumprunenterprises.com

25+ METALWORKING videos & DVDs includ-

ing: Air Hammer Operations DVD (2Hrs. $60);

Advanced Techniques for the English Wheel

(2DVD set 2+Hrs. $65 - Learn to form a pol-

ished skin from 2024T3); Aluminum Gas Weld-

ing 2.1 “The Difficult” (NEW DVD. Covers weld-

ing, brazing, and soldering, and 5052 and 6061

alloys); 4130 Airframe Construction, Shaping

Wheel Pants, Fairings & Reverses, Basic Alu-

minum Damage Repair. Historical aviation met-

alworking videos & more. See our website for

details www.tinmantech.com 530-292-3506.

To place your ad in 
Kitplanes magazine,

phone: 717-433-7985
or email: ads@kitplanes.com

Fax: 717-427-1525

Rate/word:    1 time 6 times 12 times
$1.25    $1.15     $1.00

20 word minimum per ad.

4 word heading, 1" x 21⁄8” B/W photo, 
25 words of copy, plus your 
company name, address, 

and up to 3 contact numbers. 

1 time $188 • 3 times @ $177 ea. 
6 times @ $167 ea.
12 times @ $146 ea.

Digital Photo Specifications: 
1200 dpi resolution for B/W, 

Tiff and EPS formats accepted.

Classified Photo Box Ad Includes

Classified Box Ad

Subscriptions:
Ph: 800-622-1065 (US & Canda)  •  386-447-6318 (International)  •  Fax: 386-447-2321

ISSUE:  Sep ’07 AD CLOSE:  June 6, 2007
ON SALE: Aug 7, 2007

ISSUE:  Oct ’07 AD CLOSE:  June 27, 2007
ON SALE: Sept 4, 2007

ISSUE:  Nov ’07 AD CLOSE:  Aug 01, 2007
ON SALE: Oct 02, 2007

4 word heading, 25 words of copy, 
plus your company name, address, 

and up to 3 contact numbers. 
1 time $94 • 3 times @ $89 ea. 

6 times @ $84 ea.
12 times @ $73 ea.

Advertising Deadlines

To place your 
online ad, log on to 
www.kitplanes.com

Classified Line Ad

SENSENICH WOOD PROPELLERS
Designs for Continental, Lycoming, Rotax 912+, 
Jabiru, VW & most others. Competitive prices. 

65+ years of quality and experience.

SENSENICH WOOD PROPELLER CO., INC.
2008 Wood Court, Plant City, FL 33567

Ph: 813-752-3711 • www.sensenichprop.com

INTRODUCING THE “DOUBLE EAGLE”

2 Place Sports Plane powered by reliable 4 cyl. VW. 
Empty wt. 385#. Plans, videos, propeller hubs:

L. E. MILHOLLAND
PO Box 747, Brookshire, TX 77423

Ph: 281-375-5453 • Cell: 281-785-3777
Email: leonard@lemilholland.com • www.betterhalfvw.com
Kits & materials pkgs., welded fuselages: John Bolding,

281-383-0113. Estimated cost $5,000-$7,500.
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Zenith Aircraft Company

Kit Planes For The World™

www.zenithair.com
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