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Yes, I know it’s called a condition inspection. But it says something of my 
fi rst “annual” that I won’t have to take a bunch of pages to bore you with 
the gory details of the big open-up following a year of fl ying my Glastar 
Sportsman 2+2. One page will do the deed.

So, what did I fi nd? Well, to start: Taking the airplane apart is oft en the hard-
est part of the job. Case in point. You may recall from the paint part of the 18-Day 
Sportsman saga that all the wing access panels were in place for the painting. Each 
screw was practically drowned in white paint, making subsequent removal excruci-
ating. I tried every trick I know—super-sharp bits, a quick whack with a hammer, 
so-called “easy-out” bits—to salvage the screw heads to no avail. Removing them 
by drilling is not exactly effi  cient, but it’s just the start of the fun. Th en you have to 
remove the shank of the screw. In the end, I drilled the rivets out of 27 nutplates 
and replaced the lot. I got the process down to about 5 minutes per, which was more 

time effi  cient than trying to extract 
the screws by other means. It bears 
repeating: Don’t let the shop paint 
over the access panels in place with 
the screws. Ever!

Amid general tidying-up, I checked 
on a recent repair. We’d connected 
my B&C 60-amp with a 5/16-inch ter-
minal. Unfortunately, the alternator 
has a 6mm stud; 5/16 is nearly 8mm. 
Th e original terminal had fractured. 
I noticed taxiing in aft er a night fl ight 
that the alternator wasn’t staying on 

line—always be aware of changes, even small ones. Th ankfully, uber supply house 
McMaster-Carr had the proper terminal.

New fi nds included three rivets on the spinner backing plate reinforcements that 
had lost their heads; new, one-size-larger rivets were installed. I checked the track of 
the prop and the alignment of the spinner, and they were fi ne. Ted Setzer, who works 
in the Glasair Aviation Customer Assembly Center, said that broken rivets there is 
not completely unheard of. I’ll keep an eye on this one.

Next up was a slightly worrying surprise: One of the Swagelok fi ttings from the 
right main tank to the fuel selector was weeping, enough to leave a sticky stain on 
the fl oor below the console. Aft er draining the tank—this connector is between the 
tank and selector—I discovered that the tube had apparently pulled out slightly dur-
ing the original build, leaving a too-narrow swage. (Th e Swagelok fi tting makes its 
own swage on the tube, but that tube must be fully seated in the fi tting or it will 
leak.) Fortunately, there was enough line in the airplane to cut off  the end clean-

ly and install a new Swagelok. Problem 
solved, but I’ll make the fi rst few fl ights 
aft er inspection with the top off  the con-
sole just to keep an eye on it.

Th e fi nal item of repair concerned the 
brakes. I’d noticed throughout the sum-
mer that the left  Matco master cylinder 
would start showing bubbles in the line 
from the reservoir, no matter how thor-
oughly I bled the system. Th e pedal was 
fi rm and the Grove brakes worked great. 

Suspecting air was getting into the 
master cylinder from the end seals, I 
replaced them: no good. So I replaced 
the master cylinder assembly and did 
something I’d been meaning to do all 
summer—replace the clear fi rewall-
mounted reservoir and its unsightly 
lines with a pair of slick Grove reser-
voirs mounted right to the master cyl-
inders. (Fortunately, access to them is 
very good, else I would have left  the sys-
tem alone.) My big gripe with the origi-
nal setup is that the reservoir lines went 
from the cylinders down to the fl oor and 
then up to the reservoir. Any air would 
be trapped in that loop and never be 
allowed to escape through the reservoir. 
Bad deal, in my view. Now the brakes 
are perfect, the aft  side of the fi rewall is 
cleaner, and if the master cylinder is still 
admitting air into the reservoir fi tting, I  
can’t see it and so don’t care.

Before I could get down on the fl oor  
to bleed the brakes, I took the opportu-
nity to fi x something that’s been bother-
ing me almost since Day 1. We’d fi tted 
the main wheelpants tightly around the 
brake calipers, so that you must careful-
ly spread the rear half out and down to 
remove it. (Without removing the cali-
pers fi rst, of course.) Well, this was just 
dumb, fl at dumb. So I removed the lower 
section, reinforced the inside of the now-
cantilevered inside-front section of the 
pant, and gave myself 2-minute access to 
the brakes. Th eoretically better ways to 
do things inevitably lose to easy mainte-
nance. At least once a year. �

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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Surviving N30KP’s fi rst annual.

Photo: Marc Cook

One broken terminal, coming right up.



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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STEIN BRUCH
For the third installment of “All About Avionics,” Stein-
Air founder Stein Bruch takes us through his recommen-
dations on backup fl ight instruments for EFIS-equipped 
aircraft . Just when you thought your life was getting sim-
pler… Actually, his philosophy is sound: You want sensible 
backups in case your shiny new computer—that’s what an 
EFIS is, you know—shuts down at the worst possible time. 
His story begins on Page 42.

RICK LINDSTROM 
Longtime contributor Rick Lindstrom comes out of 
hibernation with a vengeance this issue, authoring two 
stories: the initial installment of his building-a-Zenith 
odyssey and a hugely useful discourse on noise-reduction 
strategies for small aircraft . Rick wanted a one-of-a-kind 
airplane, and in many ways his painted-and-polished, 
Corvair-powered 601 XL is it. Watch for the rest of the 
story this year. Volume 1 begins on Page 16. “Sound-
proofi ng Tactics” starts on Page 24. 

BRIEN SEELEY
You may remember Dr. Seeley from endeavors such as the 
CAFE Foundation’s “You’re Not As Fast As You Say You 
Are” fl ight reviews that put science in front of subjectifi -
cation and “Th e Barograph Th at Ate Cincinnati.” (OK, 
we’re making that last part up.) Brien brings us the fi rst epi-
sode of eCFI, an interesting example of combining avail-
able computing and control technologies to the problem of 
pilots doing stupid things when their fl ight instructors are 
watching someone else. Th is story starts on Page 31. 
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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



Power to the Machinist
As a toolmaker/machine builder and CNC machine shop owner, I thoroughly 
enjoyed your fi rst Home Machinist article. I, too, have a home shop that I use for 
wood and metal working. I have found, over 35 years in the business, that a Bridge-
port type vertical milling machine is the most versatile machine one can own. With 
more and more machine work being done on CNC machines, Bridgeport type 
machines are readily available on eBay at a reasonable cost, $500 to $4000. Many 
are equipped with full accessories i.e. DRO (digital read out) power feeds and vises. 
Most of these machines were manufactured with three-phase, 230/460-volt AC 
electric motors and are not compatible with 230-volt AC single phase residential 
power. I solved this problem by powering the three-phase motor through a VFD 
(variable frequency drive) that converts 230 single phase to 230 three phase and pro-
vides motor speed and direction control. I would be glad to share my experience.

STEVE ARBIZZANI

Bamboo and Visqueen?
Let me say amen to Paul Lund’s comments in the April issue. Please consider giving 
more attention to the lower cost homebuilts. I could relate much better to the lat-
est eff orts of the “bamboo-and-visqueen” set than the fellow who is trying to pick a 
color scheme for his new $200,000 Lancair. 

FRED WILHELM

Avionics Tips
Great timing on your subject of avion-
ics. I’m building a Mustang II. All of the 
fl ying will be daytime VFR. I would like 
to make a cross country trip of 500 n.m. 
maybe twice a year. I plan to use a Dynon 
FlightDEK-180 for simplicity, weight 
and money savings. My question to you 
is: Will you be covering the routing of 
wiring? What type wire, what type con-
nectors, etc. Also of interest, since this is 
my fi rst build, are the same questions as 
they relate to com radio, antennas, tran-
sponder, nav light systems, etc. 

BOYCE RAMPEY 

Good news for you, Boyce. We’ ll be cov-
ering all those subjects in this series, and 
have some information on lighting in this 
very issue.—Ed. �
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To submit a press release on a homebuilt-related product, e-mail a detailed description and high-resolution photograph to 

editorial@kitplanes.com. Mailing address is KITPLANES®, New Products, 203 Argonne Ave, Suite B105, Long Beach, CA 90803. 

Visit www.kitplanes.com/freeinfo.asp for information on “What’s New” items and advertised products. Select the issue in which the 

item appeared, and then select the categories of information or individual advertisers you’re interested in. You’ll receive an e-mail.

QC Avionix off ers a small 
(2x3x1.5-inch), lightweight 
(1.5 ounce) two-stage auto-

matic fl oat battery charger 
designed specifi cally for 12V lead

 acid rechargeable batteries. Th e charger 
delivers up to 0.5 amps, and upon reaching full charge automati-
cally switches to fl oat mode, which maintains the battery at full 
charge without overcharging. Th e charger can be left  connected 
indefi nitely to any 12V battery that can handle fl oat voltages of 
2.20-2.22V per cell without damage to either the battery or the 
charger. Two indicator lights show battery status: red for charging 
and green for fl oat mode. Reversing or shorting the battery con-
nections will not harm the charger. Four-foot battery cables are 
included.

Th e price is $69.95. A 10-foot extension cable is $24.95. For 
more information, contact QC Avionix at 978/897-3891, or visit 
the web site at www.qcavionix.com. A direct link can be found at 
www.kitplanes.com.
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Aviation Supplies & Academics has added 
new titles to its inventory of manuals and 
other educational media, among them Th e 
Pilot’s Manual: Ground School, Th e Pilot’s 
Manual: Instrument Flying, Dictionary of 
Aeronautical Terms, and the Rotax 912 
Engine Introduction DVD.

Th e Ground School manual (PM-2B) 
walks students through all they need to 
know to pass both the Private and Com-
mercial FAA Knowledge exams, including 
rules, procedures, aeronautical decision-
making, risk management, etc. 

Th e Instrument Flying manual (PM-
3B) uses building-block techniques 
drawn from experienced pilots to teach 
pilots how to fl y IFR. First comes the 
groundwork, followed by knowledge 
about departure, en route, terminal and 
approach procedures. All of the tasks 
from the FAA’s Practical Test Standards 
are covered, ASA says.

Th e Dictionary of Aeronautical Terms 
(4th Ed.) explains more than 10,000 
terms and includes nearly 500 illustra-
tions. Terms have been gathered from the 
FAA, AIM, and from other glossaries and 
manuals. An acronym listing and Morse 
Code chart are extras.

Th e Rotax 912 DVD off ers an over-
view of the engine’s basic components, 
fl uids, checking and changing oil, select-
ing proper fi lters, coolant options, elec-
trical system, cold weather ops, dual carb 
synchronization and idle speed, prolong-
ing engine life and reducing maintenance 
costs. 

Prices are: Ground School or Instrument 
Flying ($59.95 each); Dictionary ($19.95), 
Rotax 912 DVD ($49.95). For more infor-
mation, call 800/426-8338 or visit 

www.asa2fl y.com. 
Find a direct link 
at www.kitplanes.
com. �

Anywhere Map announced 
a new version of its PDA 
soft ware, Version 1.9. Th is 
release contains nearly 40 
enhancements and several 
new features, the company says. Among them is support for the 
Zaon XRX Traffi  c Scope.

In an ongoing eff ort to be responsive to its market, and with 
the help of an eight-person “beta team” of customers who use 
the product, development of the new version of Anywhere Map 
stayed true to its goal of improved fl ight management and safety.  
Th e company’s web site off ers a complete list of enhancements, 
but they include better weather status and reporting, more com-
plete one-tap fl ight-plan data, and better “painting” of military 
ops areas. Th e company is committed to continually improving 
the product for the end user, says Tom Reed, vice president of 
operations.

An annual subscription is $95. For more information, call 
800/292-1160, or visit www.anywheremap.com. A direct link 
can be found at www.kitplanes.com.
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John Thorp’s all-metal T-18 remains a viable plansbuilt design. 
BY MARC COOK

Photos: Richard VanderMeulen

Forty-fi ve years ago, while that 
lanky VanGrunsven boy was 
edging toward commercial 
greatness by modifying a Stits 
Playboy, one John Th orp was 

setting the homebuilt category to chat-
tering. His all-metal two-placer, called 
the T-18, was touted as easier to build and 
lighter than the dominant wood designs 
of the day. 

Moreover, it featured something 
slightly outrageous: match-hole tool-
ing, which located sheet-metal parts by 
way of aligning holes, thus eliminating 
(or at least greatly reducing) the need 
for jigs. VanGrunsven himself admits 
that the T-18 was infl uential to him, as 
was watching a Midget Mustang come 
together.

Th e designation of the T-18 suggests, 
accurately, that it was Th orp’s eighteenth 
design, some of which were produced 
while others were unrealized design 
studies. Cataloguers show 32 designs 
and derivatives between the early 1930s 
and the mid 1970s

Among those designs you might 
remember are the Piper Cherokee—
hmmm, we’ve vaguely heard of that 
one—and the Sky Skooter, which has 
evolved into the Indus T-211 LSA. A 
graduate of Boeing’s School of Aeronau-
tics, Th orp worked for Lockheed and is 
credited with the preliminary design of 
the P2V Neptune. Th e airplane before 
the T-18 would become the certifi ed 

Wing Derringer, a two-place, twin-
engine speedster that has been produced 
in amazingly small numbers considering 
its over-the-top cool factor.

Simpler Is Better
Th orp’s design philosophy, at least for 
the smaller craft , was that simplicity and 

low weight were key. Th e Piper Chero-
kee benefi ted from this ideology with 
a massively reduced parts count com-
pared with the tube-and-fabric Pacer/

Tri-Pacer series that was Piper’s main-
stay before, and it was light, simple to 
produce and, as a result, profi table. Th e 
greatness of this basic design is evident 
in its ability to grow from a modest 
four-place fi xed-gear single to a six-place 
retractable twin.

Th at the T-18 and Cherokee are relat-
ed is hardly debatable. Constant-chord 
wings mean straightforward structure 
underneath and increased parts com-
monality. A stabilator promises lower 
drag and less weight; it can be more 
eff ective than a horizontal stab/eleva-
tor combo, but requires greater care in 
development. And in a world dominat-
ed by stretched-skin aluminum or sleek, 
compound-curve composites, the T-18’s 
angular empennage can be seen for what 
it was: an attempt to make construction 
possible with a minimum of special tools 
and skills.

A successful plansbuilt design for 
many years, the T-18 evolved signifi cant-
ly. Th e T-18C was modifi ed with a fold-
ing (called “convertible”) wing designed 
by Lu Sunderland, who worked with 
Th orp for many years. A wide-body 
version, called the T-18CW, enjoyed 
an extra 2 inches of cabin width and 5 
inches of fuselage length. Th ere was also 
a version with the wide fuselage and the 
non-convertible wing with a new Sun-
derland airfoil. Finally, there was the 
S-18, for which kits are still available 
through Classic Sport Aircraft . (Clas-
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sic Sport is also developing a trigear ver-
sion.)

Power to the People
In the day, Th orp designed the T-18 to 
carry a Lycoming O-290-G, a ground-
power unit that was coming into the 
used market in great numbers. It could 
be modifi ed into an O-290-D, making 
125 horsepower. Today, those are rare 
engines and most T-18s being built (and 
many fl ying examples) use the O-320 
and O-360 engines. Th e O-320 is liter-
ally a good fi t because it has the same 
footprint as the 290 even if the acces-
sory layout and other details are diff er-
ent. According to data posted on the 
T18.net (a Th orp enthusiast web site), 
the design can use anything from the 
115-hp O-235 to a 180-hp O-360 with 
a constant-speed prop.

Th e airplane pictured here, owned by 
Barry Jay, sports a low-compression O-
320 making 150 hp and spinning a fi xed-
pitch prop. Jay’s airplane is an early T-18, 
built in the 1970s—likely started not far 
into the 1960s—and registered in 1971. 
As such, it’s of the narrow-fuselage vari-
ety with the cranked wings but no fold-
ing mechanism. Humans of modern 
size will immediately see why the T-18 
morphed into the widened S-18; two 
average-size males are closely elbow-to-
elbow once seated and only aft er a care-
ful dance to get onto the wing, past the 
close-fi tting canopy, and down into the 
seats. It looks like a mating ritual from 
Mutual of Omaha’s Wild Kingdom. 

Th e diminutive interior dimensions 
assert themselves once one is proper-
ly ensconced. Th e windscreen seems 
as a gun slit. Th e control stick tops just 
above the thigh, and the rudder pedals 
require no stretch at all for a 5-foot-9 
pilot. Aft er a brief tussle to free headset 
cords and to establish a pecking order—
much as you would in a Boeing’s coach-
class center seat—it’s time to fi re up. 
Jay’s O-320 kicks off  with a few strokes 
of the throttle, and the simple systems 
are quickly brought on line.

Jay was quick to get moving, grabbing 
the ATIS and moving inside the uncon-

trolled ramp toward the active, because 
the T-18 as confi gured is not over-
ly endowed with cooling capacity. It’s 
actually fi ne in the air, but the convo-
luted air path—it comes in high, drops 
through the cylinder fi ns and then back 
up the outer edges to exit alongside the 
fuselage—means ground cooling is mar-
ginal. Best to program the GPS before 
you start. It’s better for the passengers, 
of course, with the canopy back, elbow 
on the ledge, enjoying the breeze; the 
wingtip seems close enough to touch.

Hey-ho, Let’s Go 
A brief and normal runup is followed by 
taking the active. With power applied, 
the T-18 accelerates briskly, and it feels 
just slightly less energetic than my own 
215-hp Glastar Sportsman, which is as 
expected. Th e Th orp has a slightly better 
power-to-weight ratio but lacks a con-

stant-speed prop; the O-320 is turning 
an expected 2250 rpm during the take-
off  roll.

Th e tail comes up smartly at 40 mph 
IAS, and Jay does a slight rudder dance 
to compensate for the quartering tail-
wind—an artifact of Torrance wanting 
to use Runway 29 at just about anything 
short of a big east wind, or so it seems. 
Count a few more seconds and by 70 
mph IAS, we’re off . As you sit back there 
in the runup pad considering the long 
proboscis out the windshield, you prob-
ably don’t fi gure it to be such a good aid 
for tracking the white line, but it is: Any 
movement of the nose across the run-
way is immediately evident, and it seems 
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Th orp T-18 continued

The “cranked” wing outer panels improve dihedral eff ect.

Engine access is simplifi ed by removable 
cowling cheeks. In this case, they’re held 
by quarter-turn fasteners. Owner Barry Jay 
keeps his Thorp neat.



that a pilot with a reasonable skill set 
should at least recognize when the air-
plane is no longer aligned with the run-
way centerline. (Of course, what is then 
done with that information is an open 
question.)

I’m handed the airplane soon aft er 
departure and begin to delight in the 
T-18’s handling. While the airplane 
may seem stubby and a bit strange-
ly proportioned to those unfamiliar 
with it, the handling betrays no such 
quirks. It’s utterly conventional, in 
fact, with a strong tendency to main-
tain trimmed airspeed, little adverse 
yaw and nicely harmonized control 
pressures. You need not grab the stick 
with your whole fi st—good thing, as 
that might not be possible if you have 
running or cycling in your physical 
makeup—nor do you need to pinch 
it lightly between thumb and forefi nger. 
It’s just right, in fact. Modest control 
pressures get the job done the fi rst time.

With just 10.7 pounds of airplane for 
every horse to lift —OK, let’s call it clos-
er to 12 given that the fi xed-pitch prop 
limits climb rpm and therefore horse-
power—it’s no wonder the T-18 climbs 
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strongly. Our initial ascent at 110 mph 
IAS was 1500 fpm, with nearly 2000 
available at the best-rate speed near 90 
mph IAS. Holding 110 mph with an 
OAT in the low 70s, the hottest cylin-
der comes up to nearly 410°, so we shal-
low the climb a bit at 120 mph; even 
so, we’re maintaining better than 1000 
fpm. I calculated our takeoff  weight as 

1530 pounds, some 70 under maximum 
gross weight, so a true all-up climb rate 
would be lower, but not by a lot.

At the top of the climb, reach for-
ward along the center tunnel for the big 
knurled wheel to reset pitch trim. It’s 
geared perfectly for fi ne adjustments, 
which means you’ll be swiping at it a bit 

as the little Th orp accelerates. To com-
pensate for any roll asymmetry, tweak 
a small knob near the fl ap handle. It 
slightly extends or retracts one fl ap. 

Doing the Cruise
Th e Lycoming winds up to 2400 rpm 
easily at 5500 feet msl on 24 inches—
just under 70% power. Jay’s airplane does 

not have a fuel-fl ow meter, but the O-
320 should be consuming around 7.5 
gph at this power setting. With the 
27-gallon header tank—the only one 
in this airplane, and the standard T-
18 confi guration—that’s 3.6 hours 
absolute. Incidentally, the airplane 
weighs 1060 pounds empty, so with 
that tank full, it’ll have a 382-pound 
payload. Two skinny types might be 
able to use the whole 80 pounds of 
allowable baggage behind the seats.
Aft er becoming accustomed to the 

low nose attitude in cruise—something 
this pilot had to learn, at least initial-
ly—the T-18 accelerated to an indicat-
ed 146 mph. A two-way speed run at 
5500 feet msl yielded 155 mph TAS 
(135 KTAS). Other Th orp owners have 
seen cruise speeds near 180 mph TAS 
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1. Barry Jay’s T-18, built in the early 1970s, 
has been the benefi ciary of a panel 
upgrade. 2. Manual fl aps are operated 
by this Johnson bar. The small knob left 
and below the base of the bar slightly 
extends or retracts one fl ap for roll trim. 3. 
The T-18’s manual pitch trim is operated 
by this metal wheel well forward on the 
central tunnel. 4. John Thorp’s trademark 
stabilator is used on the T-18, fi tted with 
two trimtabs. 5. Side-exit cowling cleans 
up the belly, and gives the pilot fi rsthand 
notice of an oil leak.

1

3

4
2
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Th orp T-18 continued

THORP T-18
Used price .....................................................$20,000 - $50,000

Kit price (S-18) ..............................................................$18,500

Estimated completed price ..........................$30,000 - $50,000

Estimated build time.............................................. 2200 hours

Number fl ying (at press time) ....................400 (T-18 and S-18)

Powerplant .....................Lycoming O-320, 150 hp @ 2700 rpm

Propeller .............................. McCauley fi xed-pitch, two-blade

Powerplant options............................................... 115 - 180 hp

AIRFRAME
Wingspan ................................................................. 20 ft 10 in 

Wing loading ........................................................  18.6 lb/sq ft

Fuel capacity....................................................................27 gal

Maximum gross weight ................................................1600 lb

Typical empty weight ....................................................1050 lb

Typical useful load...........................................................550 lb

Full-fuel payload .............................................................392 lb

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

Cabin width .......................................................................38 in

Baggage capacity ..............................................................80 lb

PERFORMANCE
Cruise speed ............................................165 mph (143 kt) TAS

 7000 ft @ 75% of max-continuous, 8.4 gph

Maximum rate of climb ............................................. 1500 fpm

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

Stall speed (clean) .......................................68 mph (59 kt) IAS

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

(156 KTAS) with the 180-hp engine, 
and it seems reasonable that the 150-hp
version could run 160-165 mph at max-
imum-cruise power. (Th e usual caveats 
apply about prop choice and pitch, air-
frame cleanliness, engine condition and 
leaning tactics.)

That’s What We’re Talkin’ About!
Some designers and aircraft  owners go 
on and on about cruise performance—
raw speed or effi  ciency or how their 
airplanes shrink the world, and that’s 
fi ne. But the Th orp owner is apt to be 
more like Jay, enjoying the decent speed 
but relishing the airplane’s handling 
qualities. We alluded to this before, but 
it bears amplifi cation: Th is is one sweet 
airplane. With those stubby wings, 
you’d expect little adverse yaw, and in 
this case you’d be right. Guide the stick 
left  and right, and the nose follows faith-
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fully. In fact, it’s hard to resist the temp-
tation to overcompensate in pitch for 
the turn, but just a touch of back stick 
will hold altitude. Moreover, the T-18 
has commendably good pitch stability 
and stick force in that axis that seem just 
right. It’s stable and predictable, willing 
to return to trimmed airspeed quickly 
and elegantly—not sloppy like a Chero-

kee or super aggressively as, say, a Cessna 
Centurion. In the Van’s universe, the 
T-18 is closer to the RV-9 than the RV-6, 
7 or 8 series. Th orp’s airplanes are highly 
regarded for their handling, and the 
T-18 does nothing to diminish that 
reputation.

Stalls in Experimental aircraft  can 
be all over the map, but the Th orp is 
straightforward. Th e worst that can be 
said is that it gives very little warning—a 
slight burble that might be mistaken for 
an engine harmonic. At least that’s the 
case without stall strips. Th orp owners 
have tried stall strips on the wing, and 
report that they improve stall warning.

Th anks to generous airspeed limits—
Vne is 214 mph, Va is 160—you can 
bring the T-18 downhill at a good clip 
without running into the yellow arc. 
Landings work well either three-point 
or on the mains fi rst, but be careful of 
sink rate. Th e T-18 will come down in 
a hurry when power-off  and slow, and 
the tubular-steel gear—a big inverted 
U bolted to the engine mount at the 

fi rewall—is fairly unforgiving. Touch 
down with much sink rate, and you’ll 
get to log an extra landing or two before 
it settles down. Jay says he lands three 
point about half the time.

Is It for You?
Th ere is a reasonably good size fl eet of 
used T-18s in the world. (A great buy-
ing-used checklist can be found at www.
t18.net.) And the current S-18 kit can 
be built in approximately 2200 hours. 
While the Th orp doesn’t have the ava-
lanche of popular support of, say, the RV 
series, it’s a fi ne alternative for someone 
who wants a good-performing two-seat-
er that elicits a “Hey, that’s cool, what is 
it?” response instead of, “Oh, another 
RV.” You know who you are. �

For more information on the S-18, con-
tact Classic Sport Aircraft  at 559/539-
2755. Visit the company’s web site at 
www.classicsportaircraft .com. A direct 
link to the company’s site can be found at 
www.kitplanes.com.
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Sleek, sporty, and strong, the Arion 
Lightning gives you speed and rugged 

dependability—and does it all 
on a budget.

The Arion Lightning gives you the performance 
you may have thought was beyond your means—
and at a fraction of the cost of comparable sport 
aircraft. Contact Arion Aircraft today and see how 

smart and easy owning a Lightning can be. 
Arion Lightning—American made.
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In the early morning of November 
10, 2006, a certain Corvair-pow-
ered Zenith Zodiac 601 XL—
that would be mine—fl ew for the 
very fi rst time in the still morn-

ing air from Florida’s Massey Ranch Air-
park. Test-piloted by FlyCorvair.com’s 
Gus Warren, N42KP lift ed off  at 7:32 
EST, made a single left -hand circuit, and 
then lightly touched down and rolled 
out. Aft er taxiing back to the hangar and 
shutting down, Warren reported the fi rst 
fl ight as mostly uneventful, with the only 

new problems being an abnormally low 
fuel pressure indication and a pessimis-
tic EFIS display that continually thought 
the aircraft  was in a descending right turn. 
Th e plane itself, along with its converted 
and zero-time 100-horsepower Corvair 
engine, performed fl awlessly.

It’s always thrilling to see a brand 
new airplane make its very fi rst leap 
into the air, even when there are a few 
bugs still to be exterminated. In this 
case, the same leading-edge instrumen-
tation that was supposed to accurately 

report 42KP’s engine parameters and 
fl ight characteristics seemed to be mak-
ing halfh earted attempts under actual 
conditions. It was, once again, time to 
roll up the sleeves (yes, Florida does get 
a mite chilly in November) and track 
down the source of the discrepancies. 
Th at legendary and elusive perfect fi rst 
fl ight, with no problems whatsoever, 
would have to wait for another aircraft  
project in another time.

Not So Sudden Urges
I doubt many builders suddenly wake up 
on some random morning and exclaim 
“Huzzah! For I must certainly build an 
aeroplane!” I didn’t, either. But the urge 
had been gnawing at me for quite a few 
years, and it was only a matter of time 
until I took the plunge personal-like. As 
my KITPLANES® writing assignments 
have taken me further into the world 
of aircraft  instrumentation and avion-
ics, having my own Experimental/Ama-
teur-Built aircraft  to use as a research 
vehicle certainly seemed like too good 
of an excuse to put off  my own airplane 
project any longer.

www.kitplanes.com

This may look like a big crate on a fl atbed 
trailer, but it’s really the fi rst Zenith Zodiac 
601 XL fast-build kit. Add a builder, wait 
a bit, and voila! Your very own fl ying 
machine appears. 

Another of our own takes tool in 
hand to create a dream machine.

BY RICK LINDSTROM



Photos: Rick Lindstrom

Armed with a suffi  cient number of 
rationalizations to start my own project, 
I commenced to give serious thought to 
fi nding an aff ordable kit that someone 
with limited building experience could 
assemble and fl y in a short amount of 
time. Although there are many kits that 
fi t this description to a tee, there was 
another factor that would narrow the 
airframe search considerably.

What’s Good for General Motors
It’s no surprise to anyone who knows 

me personally that I have never been 
accused of being normal. So instead of 
taking the usual route of choosing an 
airplane kit and then searching for a 
suitable engine, I did it the other way 
around.

Having owned and maintained (and 
fi nancially supported) a fair number of 
certifi ed aircraft  and their engines, one 
of the most attractive aspects of build-
ing an Experimental airplane was the 
option of using an automotive conver-
sion powerplant. Not straying too far 

off  the aeromotive design 
reservation, the best of all 
worlds would be an inex-
pensive air-cooled auto 
engine that didn’t need 
a propeller speed reduc-
tion unit (PSRU) to drive 
the prop. With these two 
requirements, the number 
of eligible engines drops 
sharply, and the two likely 
contenders came down to 

either a Volkswagen or a Corvair con-
version.

Right about the time I was begin-
ning to compare the two designs, I was 
given an assignment to cover the work 
that William Wynne (aka “Th e Corvair 
Authority”) was doing at his hangar in 
Florida. Aft er meeting with Wynne at 
the next annual EAA convention, I was 
impressed by the depth and breadth of 
his experience in the Corvair conver-
sion world, and his personal zeal for the 
engine itself. Aft er interviewing quite 
a few pilots who had just fl own a wide 
variety of aircraft  types into that same 
convention behind Corvair power, 
I knew that I had stumbled upon an 
aff ordable, reliable, air-cooled, direct-
drive powerplant that an average human 
could successfully build under Wynne’s 
guidance. Which, of course, included 
me.

Having decided upon the engine up 
front narrowed the airframe search con-
siderably, but I still had a wide selection 
of kits from which to choose. Obviously, 
the larger and faster designs were out of 
the question given the power available 
from the typical 100-hp Corvair. And 
because it was likely that a small two-
seater was now in my future, an LSA 
compliant design seemed like a good 
idea as an investment for some future 
time should the process of renewing 
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Project lead Gus Warren (front) and Dave 
“The Bear” Vargesko get right to removing 
all the neat stuff  packed in and around the 
fuselage.  The fl at skins were ultimately 
discovered underneath.

Zenith’s people say the fuselage comes 
fully assembled in the fast-build kit, and 
they’re not kidding. Even the baggage 
shelf and center console supports are fully 
riveted in place.

Zenith has taken the op-
portunity to beef up the 
engine side of the fi rewall 
with the fast-build kit, with 
additional support and 
bracing for the nosegear 
fully in place.



my medical certifi cate no longer be the 
usual biennial slam dunk. A metal air-
plane seemed like a good idea, and it had 
to be easy to build because I still have a 
“real” job, a wife, kids, two dogs and a 
few other time commitments.

Beauty Airplane, Eh?
Aft er agonizing over the fi nal decision a 
bit, I decided to call Murphy Aircraft  in 
Chilliwack, British Columbia, and order 
a Rebel kit. I made my intentions known 
to them, and we began the usual dialog 
regarding availability, pricing, options, 
delivery dates, support, motor mount 
and cowling design assistance, and the 
rest of the usual things that interrupt 
your sleep when considering mating an 
automotive conversion engine to a kit 
airframe for the fi rst time. I began to 
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Zodiac, Part 1 continued

Zenith used every conceivable space available in the crate to ship 
the parts, and after removal, the pile grew to impressive propor-
tions very quickly.

Smaller parts and hardware are packed within a few cardboard 
boxes, but it’s a good idea to open them up and sift through the 
contents completely before setting to work.

Even the rudder pedals, master brake cylinders, and mounts for both are pre-installed in 
the fast-build version. The instrument panel and top skin are temporarily in place with a 
few blind rivets.



lose a fair amount of that sleep when I 
really started thinking about what is 
involved in blazing such new trails.

In a sudden and unexpected fi t of 
common sense, I recalled that Wynne 
had chosen a Zenith Zodiac 601 XL 
taildragger kit as his own fl ying test bed 
for the Corvair. Wynne’s team in the Fly 
Corvair hangar had completed their air-
plane in roughly 90 days from start to 
fi nish, and the Corvair/Zodiac combi-
nation had proved to be a good match-
up, indeed. So I asked myself, why was 
I heading off  in a completely diff er-
ent direction from one that already 
met every one of my requirements? 
Th e answer was obvious, including a 
self-admonition to “quit being stupid 
already.”

As my airplane project began to move 
from purely theoretical to reality, and 
real money was on the verge of being 
spent, I bounced the wisdom of my new 
fi nal decision off  Wynne and the folks 
at Zenith. Chris Heintz, chief designer 
and patriarch of the Zenith (an anagram 
for Heintz) clan, thought the Cor-
vair/601 combination was a very good 
choice. Zenith head of sales Sebastien 
Heintz then off ered the opportunity to 
purchase the very fi rst fast-build 601 XL 
kit being manufactured, and I was com-

pletely sold on the combination.
Wynne, having just gone through the 

601 XL build process 100 fl ight hours 
prior with his airplane, fully supported 
the concept. Furthermore, he graciously 
fl oated the idea of building my airplane 
in Florida at his shop, where the equip-
ment and expertise would be in great 
abundance compared to a solo eff ort in 
my meager T-hangar in California.

Th at did it. Although it meant a 
regular series of cross-country airline 
commutes to build my own airplane, 
the myriad benefi ts of having a fully 
equipped shop, right where the engine 
would be built, greatly outweighed the 
extra cost of several round-trip airline 
tickets. Because I would be building the 
fi rst fast-build 601 kit, and Wynne and 
crew had spent just under three months 
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Warren admires the fi nish work on a 
couple of control linkage components. In 
his mind, he’s already got them installed 
and is working on fi nal rigging.



Aft er the top was removed, all we 
could see were somewhat mysterious 
white, foam-wrapped shapes that had 
been carefully nested in whatever space 
happened to accommodate each item’s 
particular dimensions. Aft er removing 
the sides and ends of the crate in concert 

on their own 601 XL taildragger, I 
didn’t anticipate racking up too many 
frequent fl yer miles on Delta. With 
building excitement and just a bit of 
miserly regret, I sat down and wrote a 
couple of sizable deposit checks for an 
engine and airframe kit in the fall of 
2005.

As I was getting the fi rst fast-build 601 
XL kit, it would be a while before the 
big box would actually appear in front 
of FlyCorvair.com’s hangar at Massey 
Ranch Airpark (X51). Th is turned out 
to be a good thing, as eager as I was to 
start building. A later delivery gave me 
the opportunity to think through any 
changes or options I might want to 
include in the initial build process, and 
as it turned out, I ended up with more 
than initially planned.

Christmas in February
At around high noon on February 7, 
2006, Russ Lepre from the local Zenith 
distributor, Air Craft ers, pulled up in 
front of the hangar with a large rectan-
gular wood crate strapped down in the 
center of a vehicle hauler; my Zodiac had 
fi nally arrived. Aft er some box wran-
gling with a borrowed forklift , we had 
the box inside the hangar and were all 
dying of curiosity to see exactly what a 
fast-build kit looked like. Our mood was 
akin to kids on Christmas Eve—we were 
all dancing around in glorious impa-
tience, waiting for the fi rst panel of the 
crate to come open. 

This line of rivets on the fuselage is indica-
tive of the care given to the quality of 
Zenith’s blind rivet construction. While not 
absolutely perfect, it’s still pretty good.

William (The Corvair Authority) Wynne and Gus Warren use a length of angle iron and a 
C-clamp as a makeshift brace to support the maingear leg while holes are being drilled.

with removing the rest of the contents, 
it was time to unwrap the main attrac-
tion, the fast-build fuselage. We carefully 
peeled the foam wrapping away from its 
bulk, and in doing so, discovered a cor-
nucopia of small parts tucked in all of 
its various recesses. Aft er the ones that 
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Zodiac, Part 1 continued

Sitting upright on a pair of padded sawhorses, this Zodiac fast-build fuselage exhibited 
very few dings, dimples or hangar rash.



were easily visible were liberated from 
the confi nes of the structure, two of us 
lift ed the fuselage onto a padded pair of 
sawhorses and removed the balance of 
the foam padding.

Once the fuselage was fully exposed, 
naked to the world, we were collective-
ly stunned silent. None of us was quite 
prepared for the fully fi nished structure, 
which not only met all of our expecta-
tions, but also exceeded them substan-
tially. OK, a few of the top skins needed 
some fi nal riveting, but other than that, 
the fuselage was already done. Period.

Surprise, Surprise
I don’t know exactly what kind of insan-
ity grips people when a new aircraft  kit 
fi rst arrives, but we were all infected at 
this point. Th ere was no orderly removal 
and precise cataloging of items from the 
crate. Rather, project leader Gus War-
ren had removed the paperwork and 
construction manual (on CD), and was 
booting it up on a Windows XP lap-
top. Th at left  the usual gang of suspects 
at FlyCorvair, and me, to mimic kids 
under the Christmas tree, opening vari-
ous white foam-wrapped packages with 
suitable “oohs” and “ahhs.”

Finally, Gus opined that it would 
make sense to get the fuselage on its 
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Although you don’t absolutely need a drill 
press to build this kit, it does make work 
like this much quicker and easier. A second 
set of hands comes in handy occasionally 
as well.



gear, no matter what sequence the con-
struction manual suggested, so we could 
at least move it around the busy han-
gar. By that time, we had collected a 
huge pile of boxes and foam-wrapped 
items, with only a few easily identifi -
able. Although external content mark-
ings have now been greatly improved by 
Zenith, our pile of parts had no distin-
guishing marks to clue us in on the actu-
al contents of each package. So we began 
the task of unwrapping and cataloging 
the parts that we’d need to put the fuse-
lage on the gear, and sorting the rest into 
groups that would be needed later.

At the time, I found having to 
unwrap everything to fi gure out what it 
was a bit irritating. In retrospect, how-
ever, it turned out to be good thing, as 
we quickly knew if anything had been 
overlooked upon packing at the factory. 
Or so we thought. Some small nosegear 
axle bushings that were crucial to get-
ting the fuselage to roll around were 
missing, so replacements were immedi-
ately fabricated on the spot. Th e advan-
tage of building in a well-equipped shop 
became instantly apparent.

Of course, the missing bushings were 
fi nally discovered aft er new replace-
ments had already been craft ed, the 
package cleverly hidden inside a fuse-
lage recess we had somehow overlooked. 
We later became more thorough in our 
quest for kit parts before calling Zenith 
customer support to gripe about miss-
ing stuff . Th is strategy saved us quite a 
few red-faced apologies when allegedly 
missing items miraculously appeared.
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Zodiac, Part 1 continued

The old saw about measuring twice and 
cutting once applies here, too. Messing
up a major component like the gear leg 
assembly not only creates unwanted 
delays, but is expensive to remedy.

Warren dry fi ts an axle assembly to the 
gear leg to confi rm proper alignment 
before any excess aluminum is trimmed 
off  of the leg. An air-driven rotary rasp 
makes short work of this.



Perfection! (Well, Almost)
Th at’s not to say everything was sheer 
perfection aft er coming out of the crate. 
Th e dual control-stick option was miss-
ing, with the standard Y-stick in its 
place. Th e dual brake option was mostly 
there, with the second set of brake ped-
als mounted up, but the brake cylinders 
were AWOL. But overall, besides being 
incredibly well packed and protect-
ed, Zenith’s fi rst fast-build kit greatly 
exceeded our expectations for complete-
ness and component quality.

Later, while building the complete 
fuselage structure, we would discover 
a few things that needed some correc-
tion along the way, despite the factory-
complete nature of the kit. Because the 
whole amateur-built enterprise allowed 
by the FAA is solely dependent on the 
philosophy of “builder education,” it 
was tempting to think of these few, 
slight discrepancies as intentionally 
planted irregularities to see if builders 
really were paying attention and learn-
ing anything.

But most likely these things are due 

to the human factor ever-present when a 
factory employs fl esh-and-blood people 
to create aircraft  kits. Th e fi rst major les-
son I learned is that a small dose of skep-
ticism is required when working with 
a factory pre-built structure. It really 
doesn’t take long to fully inspect the 
work that’s been done before, and occa-
sionally you’ll fi nd a mis-drilled hole or 
a piece of sheet metal that’s slightly over 
or undersized. Th is may require ano-
ther measurement, a bit of trimming, or 
rarely, a new part from the factory to set 
things right. Overall, though, the satis-
faction gained from catching the rare 
anomaly greatly outweighs the extra 
eff ort to get things exactly right. And 
you’re learning along the way.

A Box o’ Knives
Th e fi rst lesson I learned from the kit 
was how incredibly sharp the edges of 
sheared sheet metal are, and I have a few 
small scars to prove it. Aft er that fi rst 
nick, I recalled the words of my metal 
shop teacher in middle school when he 
discussed the safety aspects of working 

with the shear. No kidding, you can’t 
be cavalier about carefully handling all 
of those parts that will ultimately fl y in 
tight formation as an airplane.

Once the metal part comes out of its 
protective foam or other packing, it’s 
incumbent upon the builder to treat it 
like a steak knife without a handle. Until 
those sharp edges yield to rounding and 
dulling with a fi le or a deburring tool, 
care must be exercised in handling the 
metal, and even moving yourself around 
the factory-built major components that 
take great delight in occasionally biting 
the unwary. Band-Aids and hydrogen 
peroxide are highly recommended.

Ready. Set. Build!
In our next installment, we’ll cover the 
recommended tools used for the fast-
build kit, and those shop items that 
make the process a lot easier. We’ll dis-
cuss the options available in converting 
the Corvair engine for aviation use and 
report on getting the fuselage on its gear 
plus mounting the powerplant to the 
fi rewall. �
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With age comes the 
natural desire to 
eliminate as many 
irritants as possi-
ble from your life. 

And noise is one of the big ones, given 
its ability to induce fatigue and even irre-
versible hearing loss when one is overex-
posed for long periods of time. Continual 
high sound pressure levels will eventually 
diminish the comfort of the crew and pas-
sengers, and therein lies the rub.

When I began my primary fl ight 
training, most pilots simply endured 
loud cockpit noise. Th e Cessna 150 Aer-
obat I fi rst fl ew rented for $5 per hour, 
the instructor got $4 and avgas sold for 
56 cents per gallon. If the airplane had an 
intercom (and most didn’t), you’d need 
to shell out well over a hundred bucks 

for a basic pair of uncomfortable head-
sets. For the same amount of money, I 
could buy more than 10 hours of dual. 
Besides, my instructor had no trouble 
communicating by shouting, with really
important messages driven home by the 
occasional swat with a rolled-up chart.

Unfortunately, the cost of a fl ight 
hour has gotten a lot more expensive. 
But the good news is that the cost of a 
good basic pair of headsets is still about 
the same, with myriad styles available 
from a wide variety of manufacturers. 
Th ere really isn’t any good excuse not 
to own a decent headset, one that will 
protect your hearing, augment radio 
communications and also stave off  any 
“correction smacks” from your instruc-
tor. (See the four-part headset review on 
www.kitplanes.com.)

OK, so you already have a good head-
set, one that provides 20 dB or better 
of noise attenuation. Isn’t that enough? 
Maybe. Or maybe not. Light aircraft , 
especially the amateur-built variety, are 
notorious for high cockpit noise levels. 

Beyond the Ears
About the time I was learning basic fl y-
ing skills, I was also working as an audio 
technician for a boutique stereo store 
in a Northern California college town. 
I was stunned to discover that we had a 
sizable customer base of the totally deaf, 
some of whom spent small fortunes on 
high-quality stereo gear. Th e owner of 
the store explained that these particu-
lar customers would “listen” to music by 
lying on the fl oor, with the soles of their 
bare feet very close to the speakers. Th e 
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A small investment in time and materials yielded big dividends.
BY RICK LINDSTROM

Soundproofi ng can make all the diff erence between arriving at 
your destination refreshed or distressed. Here, it seems to have 
done the trick.
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sound pressure from the speakers would 
stimulate the sensitive nerve endings on 
the bottom of their feet, allowing them 
to enjoy the music.

Other parts of the body are also sus-
ceptible to high sound pressure levels, 
especially bones in the skull. Anyone 
who’s had the “pleasure” of witnessing 
a low-level, high-speed, military aircraft  
fl yby (in full aft erburner, of course) can 
confi rm that the perceived sound per-

meates the entire body. Covering your 
ears helps, but the rest of your body just 
can’t help but resonate along with that 
spectacular sound of freedom.

One Man’s Meat Is Another 
Man’s Brussels Sprouts
You don’t need to make the annual 
trek to Oshkosh to fully appreciate this 
acoustic phenomenon. Th ere is an all-
too-common example that many of us 
experience each day. Th is occurs when 
we share the road with someone who has 
transformed his or her automobile into a 
rolling boom box. If you’ve been accosted 
by one of these, you have probably 
guessed that sound is just another form 
of energy. In the range of human hear-
ing, low bass frequencies take the most 
energy to reproduce. Th is explains why 
those cars are equipped with impres-
sive woofer arrays, huge power amps 
and additional automotive batteries to 
provide the massive power required to 
support very high sound pressure levels 
of low-frequency energy.
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These are all of the cut foam sections 
that were installed in the cabin aft of 
the fi rewall. Weight penalty? Less than 4 
pounds.

This 3/8-inch foam-backed rubber mat works well on the cockpit fl oor under the crew’s 
feet, but it is comparatively heavy at 1 pound per square foot.

You really don’t need any power tools to 
effi  ciently cut the foam to fi t. Measure, 
mark, cut, fi t, trim and glue. The square 
was nearby and came in handy.

The wing of the Zodiac 601 XL makes an 
acceptable impromptu workbench when 
covered with a moving blanket—as long 
as you’re careful not to drop anything with 
sharp edges.



A good part of those high-pressure, 
low-frequency pulses become mechani-
cal energy the moment they contact any 
of the body panels of the source vehi-
cle. If you crack your window open, 
you’ll hear the rattle of a car that’s try-
ing its best to come apart. Th e cumula-
tive eff ect of this ongoing vibration is 
an assembly of automotive components 
being converted to a mere collection of 
ever-loosening parts. Th e conversion of 
acoustic energy to mechanical vibration 
is an easy one where a surface, whose 
dimension is a mathematic subset of the 
off ending low frequency wavelength, 
resonates with every pulse. Truck lids 
and fenders come to mind.

Th e nature of physics also dictates that 
when sound waves meet an immovable 
object, the dissipated acoustic energy is 
converted to heat. In the practical world, 
the actual temperature increase is minor 
to the point of being for the most part 
unnoticeable. 

Aerial Considerations
Of course, light aircraft  generally 
don’t have huge woofers and amps as a 
source for noise. However, the physics 
are exactly the same, but with unmuf-
fl ed exhaust systems and propeller 
pulses beating against the fuselage and 
windows providing the lion’s share of 
unwanted acoustic energy. Figuring 
out how to best minimize the eff ect on 
the occupants of the airframe requires 
understanding what methods are usu-
ally employed when knocking down the 
sound pressure level (SPL) in any other 
noisy environment.

Where light aircraft  are concerned, 
there are a couple of eff ective strate-
gies in reducing cockpit noise: creat-
ing a sound barrier between the energy 
source and the cabin, and absorbing the 
sound once it enters the cabin. Using 
both methods in tandem is the most 
eff ective way of keeping as much sound 
as possible outside, and then dampening 
what manages to enter.

How Can You Tell?
A handheld sound pressure level meter is 
a handy device for determining numer-
ically how eff ective your soundproof-
ing eff orts are, and this is exactly what 
I used when I recently put the sound-
proofi ng theory to the test in my freshly 
completed Zodiac 601XL. Powered by 
a 110-horsepower Corvair automotive 
conversion that expels exhaust through 
twin unmuffl  ed pipes, my all-metal 601 
kit came with no factory soundproof-
ing, typical of most light airplane kits. 
So the fi rst order of business was to go 
fl y a bit and see exactly how loud the 601 
was with only the seat cushions and the 
pilot as sound-absorbing devices.

Since sound pressure is measured in 
decibels, it’s helpful to review how these 
little guys work. A decibel (abbrevi-
ated “dB” and named aft er none other 
than Alexander Graham himself) is the 
smallest amount of sound level change 
the average human ear can detect. Th e 
threshold of human hearing is -60dB, 
and the eardrum will rupture right 
around 160dB. So there’s a 220dB range 
of hearing to consider, from the 20dB 
whispers to 110dB front-row rock con-
certs and 140dB nearby jet engines. Just 
above the midpoint in this range, sound 
starts to be actually painful, but just 
pain itself isn’t an accurate precursor of 
temporary or permanent hearing loss. 
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Sounding Down continued

The “after” picture with half-inch foam 
insulation on the cockpit wall.  

The soundproofi ng foam comes in 48-
inch-wide rolls, from 1/8 to 2 inches thick. 
This huge 20-foot roll had a shipping 
weight of only 15 pounds.

The “before” picture of the right cockpit 
wall with no insulation. The sound pres-
sure level meter used for testing is shown 
in the foreground.



Another interesting thing about the 
decibel scale is that it’s not linear. To get 
a 10dB increase in sound pressure, the 
energy needed to achieve this also must 
increase by a factor of 10. For example, 
your home stereo will provide a good, 
listenable amount of sound on one 
watt or so, but to increase the sound by 
10dB, you’ll need 10 watts. If you want 
another 10dB increase, your power amp 
will now need to deliver 100 continu-
ous watts. Conversely, getting a 10dB 
decrease in sound pressure, especially 
anywhere near the 100dB level typical 
in the cockpits of light aircraft , repre-
sents a huge decrease of acoustic energy.

Hush, Little Zodiac
During the fi rst fl ight to establish a “no 
soundproofi ng” baseline, I took sound 
pressure measurements during taxi at 
about 1100 rpm, during runup at 2000 
rpm and during full-power takeoff  near 
3000 rpm. Like most light airplanes, the 
601 turned in fi gures typical of metal 
designs that fl y with 100-hp engines. 
Th e SPL during taxi was 90dB, 96 dur-
ing runup and 103 during the takeoff  
and initial climb.

Back in the hangar, it was time to 
take the fi rst stab at noise reduction. 
For this, I had two weapons provided 
by Bill Nash of Super Soundproofi ng 
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This vertical gap in the fi rewall allows 
for the rudder linkage to connect to the 
nosegear. It sealed up nicely with a bit of 
foam without impeding function.



in San Marcos, California. When I fi rst 
described this project to Nash, who has 
been in the aircraft  soundproofi ng busi-
ness for decades, he suggested two meth-
ods to attack the noise. Th ey showed up 
in the hangar as a 4-foot-wide roll of 
half-inch closed cell vinyl nitrile foam, 
and a 3/8-inch thick foam and rubber 
sandwich sheet, much heavier, but suit-
able for aircraft  fl oors beneath your feet.

Both are FAA approved for use in air-
craft , meeting the required burn resis-
tance and also being immune from 
soaking up water- or petroleum-based 
fl uids. Th e half-inch foam weighs in at 4 
ounces per square foot, while the foam-
backed rubber mat weighs just over a 
pound per square foot. With this in 
mind, and to keep the aircraft  as light as 
possible, I decided to use the mat only 
where the heels of the crew would actu-
ally contact the cockpit fl oor.

Nash also suggested that the most 
eff ective way to vanquish the cockpit 
noise was to start with the cabin-side 
fi rewall surface, and work aft  where the 
installed soundproofi ng would become 
progressively less eff ective the further 
it got from the source of the unwant-
ed sound. Unfortunately, easy access 
to the cabin side of the fi rewall and the 
fuselage bottom just below was next to 
impossible, given that the aircraft  was 
already assembled. First lesson learned: 
Th ink about soundproofi ng early on in 
the aircraft  project.

The fi rewall foam installation 
in process.

To trim accurately to match the curves, 
the author found that merely pressing the 
foam against a sharp edge resulted in a 
temporary impression that remained long 
enough to make the cut.

The fi rewall installation is 
complete (below).
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Sounding Down continued

Installing the foam on the engine side of the fi rewall took a lot of measuring and trim-
ming to get around protrusions, but it was much simpler than trying to reach the cabin 
side.



I Love Low Tech
Th e easiest place to start the soundproof-
ing was in the cabin, so that’s where I 
began. Admittedly, it meant starting 
with sound absorption instead of sound 
attenuating strategies, but on the other 
hand, I could fi rst see how eff ective 
cabin insulation alone would be. Install-
ing the half-inch foam on the inside of 
the fuselage skins was as straightfor-
ward as it gets, and is almost impossible 
to screw up.

Th e vinyl nitrile soundproofi ng foam 
is wonderful material to work with. It 
cuts easily with a pair of shears or an elec-
tric knife, can be stretched or compact-
ed slightly, and even holds an impression 
briefl y when pushed up against an edge 
(which makes precise measuring with 
a tape unnecessary in many cases). If 
cut slightly oversize, it will hold itself 
in position between stringers or form-
ers. It comes with a smooth side and a 
rough side, and it doesn’t really matter 
which goes against the skin. Either side 
attached easily with a can of automotive 
3M spray adhesive. It’s available in vari-
ous thicknesses between 1/8 inch and 2 
inches, so a really fi rst-rate soundproof-
ing job might require various sizes for 
maximum eff ectiveness with minimum 
weight penalty.

It took about four hours to measure, 
cut and install the cabin soundproof-
ing using only the half-inch foam and a 
34x5-inch strip of the heavy mat. Total 
weight penalty was 3.5 pounds, with 
the single piece of mat accounting for a 
full pound of that weight. Would cabin 
insulation alone have any noticeable 
eff ect on cockpit noise?

Back in the Air, Back to the Hangar
Th e answer is “Yes, surprisingly so.” At 
taxi, the drop in SPL was most notice-
able, decreasing from 90dB to 85dB. 
Runup SPL dropped from 96 to 94dB, 
and takeoff /climb SPL dropped from 
103dB to 101dB. Measurements record-
ed, I headed back to the barn.

Th e next sound-reducing strategy was 
to try blocking as much sound as possible 
from the engine and exhaust. Since the 
cabin side of the fi rewall was eff ectively 
out of reach for this test, the engine side 
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of the fi rewall came into play. Nash rec-
ommends two layers of at least half-inch 
foam, with a thin layer of aluminum, or 
even glue, between the two. Once again, 
the reality of the placement of many of 
the engine-side fi rewall mountings and 
accessories precluded a thick layer, so a 
single half-inch layer would have to suf-
fi ce.

Again, the easy workability of the 
foam made cutting various shapes to go 
around protruding hoses and the like a 
snap. In cases where the foam was inad-
vertently cut signifi cantly undersize, it 
didn’t mean tossing the piece and start-
ing over. A second fi ller piece could be 
cut in a few seconds and the edge glued 

to butt up against the original, with the 
only loss being a slightly visible seam.

Aft er a few hours of cutting and glu-
ing, and 1.5 pounds later, it was time to 
go fl y again. Across the board, the SPL 
dropped only a single decibel with the 
single half-inch layer on the engine side. 
Another lesson learned: Listen to Nash 
when he recommends two layers sep-
arated by glue or foil, for a noticeable 
decrease in cockpit SPL.

The Last Audible Gasp
Th e Zodiac 601 has a cavernous baggage 
compartment right behind the heads 
of the crew that closely resembles the 
inside of a giant cowbell. I couldn’t help 
but wonder if insulating the insides of 
this acoustically refl ective surface would 
help as dramatically as doing the inside 
of the cabin.

It took another few hours and also 
another 3 pounds of half-inch foam to 
insulate the top and sides of the baggage 
area, and off  I went again to measure 
the results. Th is latest addition knocked 
another 5dB off  the taxi SPL, down to 
79dB. Runup SPL came down 2dB to 
92, and takeoff /climb dropped out of the 
triple digits for the fi rst time to 99dB.

Some Sound Conclusions
If you still have easy access to the cabin 
side of the fi rewall, and the area of your 
fuselage nearest to the end of your 
exhaust pipes, now is the time to think 

seriously about soundproofi ng. It can 
be done aft er the fact, but may require 
partial airframe disassembly or some 
lengthy and uncomfortable contortions 
at the least.

Th ink carefully about the weight 
penalty associated with increasing
the thickness of the soundproofi ng 
material, saving the thickest and heavi-
est foam or multiple layers for the areas 
nearest the engine and prop. Th e total 
weight penalty can be minimized by 
graduating the thicknesses down the 
farther aft  you go. And choosing some-
thing like a lightweight starter or alter-
nator may completely off set the weight 
of soundproofi ng, although it will shift  
the c.g. aft  some.

Was it worth the time and the 8 
pounds? In my mind, absolutely. As 
Gus Warren, who has more than 400 
hours of time in a similar 601 remarked, 
“Wow! It’s much quieter than ours!” 
With results like that, who needs an 
SPL meter? �
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Sounding Down continued

Here’s the left side of the fi rewall with a 
half inch of foam between the engine 
noise and the cabin. Sound from the ex-
haust system mostly enters the cabin from 
the fuselage bottom just aft of the fi rewall.

The author’s Zodiac 601 XL is typical
of all-metal kit aircraft, which are
inherently noisy. In most cases, a few 
pounds of acoustic insulation go a long 
way toward creating a much nicer cabin 
environment.

After a few fl ights, the author decided 
to see how much cabin noise could be 
damped by treating the surfaces in the 
baggage compartment. The opposing, 
acoustically refl ective surfaces responded 
well to a layer of half-inch foam.



“Gauges are worthless 
unless you look at 
them”—Lyle S. Pow-
ell Jr.

Th is series of  arti-
cles is a tribute to all Certifi cated Flight 
Instructors (CFIs), whose combined 
skills have led to an astonishing statistic: 
Student pilot fl ights with human CFIs 
aboard have a lower fatal accident rate 
than even air carriers. Th is fact suggests 

that an electronic CFI (eCFI) might 
dramatically improve the safety of per-
sonal aircraft . Th e following fi ctitious 
story illustrates the point.

John carefully buckled his 4-year-old 
grandson, Nate, into the child restraint 
system in the back seat of his homebuilt 
Experimental aircraft , Alpha Tango. 
John had promised Nate a visit to the 
Pacifi c Coast Air Museum in Santa 
Rosa, California, a short 130-mile fl ight 

from Merced. Th e weather that morn-
ing was gorgeous and, aft er takeoff , 
John climbed to 6500 feet and then fl ew 
direct on a heading of 289°.

As Alpha Tango settled into a 130-
knot cruise in smooth air, John heard 
a voice in his headset say, “Tailwind is 
30 knots. Advise reduce power.” It was 
Alpha Tango itself, talking to John 
through an array of electronics that he 
had been developing for just over a year. 
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Uh, yeah. You could use one.
BY BRIEN A. SEELEY M.D., 

PRESIDENT, CAFE FOUNDATION

Come Fly with Me—the eCFI



Th e system, nicknamed the “eCFI” by 
John’s admiring hangar friends, was 
designed to serve as an electronic CFI 
like a second set of eyes and hands in the 
cockpit.

John was highly knowledgeable 
about electronics, having retired aft er 
20 years of designing soft ware that 
enabled sensors to talk to computers. 
His eCFI was modeled aft er the elec-
tronic assistant for personal air vehi-
cles (PAVs) being explored at NASA. 
It included 11 pounds of sensors, soft -
ware and servo controls that John had 
installed to operate Alpha Tango’s side-
stick control, fl aps, avionics and throt-
tle. A machinist friend had customized 
an electronic throttle servo from a late-
model car, and the side-stick control 
was a duplicate of that in the Questair 
Venture. John’s goal was to make Alpha 
Tango the safest plane in the sky.

A few minutes later, the eCFI issued 
a slightly gruff  “Ah-humm” in John’s 
headset. Surveying the cockpit, he real-
ized that while pointing out the sights 
to Nate he had drift ed 7° off  course 
and climbed 200 feet. As he made these 
adjustments, the eCFI said, “Better. You 
are in command.”

Although John knew his eCFI was 
no substitute for the real thing, he was 
delighted by the usefulness of the rel-
atively simple system. By monitoring 
the fl ight and his piloting actions, it 
would alert him to possible hazards. 
John found this capability helpful for 
both in-fl ight awareness and post-fl ight 
review. He found himself wanting to 
add more and more sophisticated mon-
itoring functions to the basic system. 
His latest project was programming 
the eCFI to initially present somewhat 
indirect prompts for minor problems, 
such as the sound “Ah-humm.” John felt 
that this would enhance his own pilot-
ing skills while the eCFI maintained its 
vigilance as a backup that monitored his 
corrections. Little did John know how 
important his eCFI would be that Sat-
urday with little Nate aboard.

As they fl ew over Mount Diablo, John 
heard the eCFI say, “John, blood oxygen 

slightly low.” John’s neighbor, a nurse 
anesthetist and pilot, had helped him 
integrate a pulse oxymeter into his eCFI. 
Th e oxymeter was unobtrusively clipped 
on his ear and continuously monitored 
his pulse and blood oxygen levels. His 
experience had convinced John to set 
6500 feet as his personal maximum 
altitude without supplemental oxygen. 
Smoking a pack a day had taken a toll, 
and experience with the eCFI had con-
vinced John that he needed to kick the 
habit.

Emergency
As Alpha Tango fl ew over Bennett Val-
ley just 12 miles from the Santa Rosa 
Airport, John felt himself losing his grip 
on the side stick. Th e weakness rapidly 
spread to his left  leg. Within seconds, 
John was unconscious from a stroke. He 
slumped in his seat with shallow breath-
ing, his hands folded in his lap and his 
legs curled under the seat. Like many 
children, little Nate, snug in the back 
seat, had fallen asleep and was unaware 
of his grandfather’s collapse or that he 
was now in a pilotless aircraft . However, 
Alpha Tango’s eCFI immediately sensed 
that something was very wrong.

Strain gauges on the control stick 
sensed that there was no longer any stick 
force being applied by the pilot. Other 

sensors detected that Alpha Tango 
had deviated from course in a steepen-
ing left  bank, and that it had lost alti-
tude and was increasing its airspeed in 
a dive. Th e wireless pulse oxymeter read 
John’s pulse at just 44 beats per minute 
and blood oxygen saturation below 90%
and falling. Programmed to recognize 
these ominous indications, the eCFI 
instantly launched the set of actions that 
John had also programmed and tested 
in case this very situation might occur.

eCFI to the Rescue 
First, the eCFI used its small but pow-
erful actuators to clutch the underpin-
nings of the control stick and halt the 
steepening spiral. It simultaneously pre-
sented three buzzes per second with a 
voice prompt to John’s headset that said, 
“Alert: Off -course, altitude loss” and 
applied a rumble strip type vibration 
to the side-stick controller, expecting 
John to wake up and correct the errant 
fl ight path. Sensing no response from 
John aft er 2 seconds, the eCFI assumed 
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eCFI continued

Studies have shown that student fl ights 
with human fl ight instructors aboard have 
a lower accident fatality rate than even 
air carriers. The electronic equivalent can 
serve almost as a co-pilot, monitoring a 
variety of functions and parameters that 
might otherwise go unnoticed.



full control, registering the situation as 
“possible pilot incapacitation.” It con-
tinued to issue alerts to John to no avail. 
He remained unconscious and did not 
respond with the necessary double click 
on the stick button that would have sig-
naled the eCFI to relax. Pilot incapaci-
tation was now confi rmed.

At this point, aft er re-trimming for 
straight and level fl ight, the eCFI used 
digital electronic commands to simulta-
neously perform multiple tasks:

1. It searched the GPS database for 
the nearest airports and gave priority 
to those that had rescue equipment and 
large runways. Santa Rosa (STS) was 
instantly identifi ed as suitable, being 
within fuel range, 11 miles away.

2. It set the transponder to the Emer-
gency Code of 7700.

3. It turned on special fl ashing land-
ing lights to indicate to others that 
Alpha Tango was now essentially a UAV 
(unmanned air vehicle).

Th e eCFI then selected the STS tower 
radio frequency of 118.5 MHz, and used 
its voice synthesizer to report as John had 

programmed it for this eventuality. Pro-
grammed to identify the airport, Alpha 
Tango’s position and predicament, and 
the runway with which it was aligned 
for the approach, the eCFI announced, 
“Santa Rosa Tower: Mayday, Mayday. 
Experimental Alpha Tango 11 miles 
South at 6500 feet. Pilot incapacitated. 
Landing Runway 32. Squawking 7700 
with fl ashing landing lights. Alert traf-
fi c. Repeat. Pilot is incapacitated. Th is is 
an automated message.”

Th e STS tower controller, who had 
already identifi ed the 7700 transpon-
der code on her radar scope, respond-
ed, “Alpha Tango, how do you hear?” 
Receiving no reply aft er two transmis-
sions, the controller announced that a 
pilotless aircraft  was approaching from 
the southeast for a straight-in landing 
on Runway 32 and that all runways and 
traffi  c patterns must be cleared immedi-
ately. Fortunately, traffi  c was light and 
all of the pilots quickly complied.

Meanwhile, the eCFI adjusted the 
throttle to initiate a 500-fpm descent 
while trimming Alpha Tango to 90 

knots. Pre-programmed with Alpha 
Tango’s known glide ratio of 16:1 and 
stall speed of 45 knots, the eCFI had 
fl own to a point 1500 feet agl and 4 
miles from the approach end of Run-
way 32, where it made a gentle turn to 
the fi nal approach heading of 320° and 
tracked inbound using the GPS sig-
nals. Since the eCFI had no actuators 
for Alpha Tango’s disc brakes, John 
had programmed it to check wind and 
to land into the wind. As Alpha Tango 
began its fi nal approach, the eCFI noted 
the requisite headwind, with its GPS 
groundspeed reading 15 knots less than 
the true airspeed.

Th e eCFI extended the fl aps and used 
the aircraft ’s automated gear-extension 
system to prevent a gear-up landing. 
It now re-trimmed to maintain a fi nal 
approach speed roughly 1.3 times the 
aircraft ’s stall speed. A slight crosswind 
required a crab of 3° to the right of the 
runway heading to maintain a ground 
track exactly aligned with the runway 
centerline.

Th e eCFI’s coupled approach was 
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near perfect. At a GPS height of 35 feet 
agl, cross-checked with local altimeter, 
Alpha Tango crossed the end of Run-
way 32. At this point, the eCFI began 
re-trimming to further reduce airspeed 
to just 5 knots above stall speed. Th is 
resulted in a gradual fl are as the aircraft  
settled into ground eff ect, just 4 feet off  
the pavement, wings level, nose high and 
3° to the right. As Alpha Tango’s left  
maingear squeaked onto the pavement, 
its tricycle gear righted the yaw angle 
as the other two tires touched down. 
As the landing gear’s “squat switch-
es” made contact, the eCFI closed the 
throttle and turned off  the magnetos as 
programmed in the “pilot-incapacitat-
ed” situation. Th e propeller stopped as 
the aircraft  slowly rolled to a halt in the 
gravel on the right side of the runway, 
not far from the fi re truck that had been 
alerted by the tower operator.

Happy Ending
Firefi ghters unbuckled a sleepy little 

Nate and drove him to the fi re station, 
while paramedics attended to John. 
Th e ground crew found Alpha Tango 
completely intact and turned off  its 
master switch as well as its independent 
power supply to the eCFI. As they rope-
towed the plane clear of the runway and 
toward the transient parking ramp, nor-
mal traffi  c pattern operations resumed 
at STS.

John was admitted in serious but sta-
ble condition to the local hospital. While 
Nate’s parents drove to Santa Rosa, the 
airport manager and rescue crew gave 
Nate a special tour of the fi re station and 
the Pacifi c Coast Air Museum.

Th is story brings up several questions 
about the eCFIs in our future:

1. Since pilot incapacitation is very 
rare, what other, more common types of 
accident might a homebuilt eCFI pre-
vent?

According to the 2004 Nall Report 
from AOPA’s Air Safety Foundation, 
pilots cause 78% of fatal accidents and 
mechanical or maintenance problems 
cause another 10%. Th e main causes of 

eCFI continued
fatalities in homebuilt aircraft  are as fol-
lows:

• 39% Maneuvering, with almost 
equal numbers due to loss of control and 
hitting terrain, wires or trees.

• 11% Weather, about 90% of these 
involved fl ying VFR into instrument 
meteorological conditions (IMC).

• 11% Fuel mismanagement.
• 8% Descent/approach. 
Together, these account for nearly 

70% of fatal homebuilt accidents. Th e 
extremely low accident rate of fl ights 
on which an active CFI is aboard would 
argue that the majority of such accidents 
could be prevented. It is not possible to 
have a real human CFI on every fl ight. 
However, eCFIs, even basic homebuilt 
ones, might someday substantially 
reduce these types of fatal accidents.

2. What kinds of things could an eCFI 
sense and do?

Homebuilt eCFIs could sense roll and 
pitch angles, angle of attack, G forces, 
airspeeds, altitude above ground level, 
and fl ap and landing gear position. Th ey 
could monitor fuel quantity, water-
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in-fuel, cabin carbon monoxide and 
smoke, as well as the pilot’s pulse, blood 
oxygen level and even alcohol breatha-
lyzer. Further, eCFIs could sense engine 
parameters such as CHT, induction 
icing, oil temperature/pressure, oil con-
tamination and fuel pressure. Higher 
tech devices could use uplinked data to 
monitor turbulence, weather, traffi  c and 
changes in airspace restrictions.

Prompts of graded urgencies issued 
by an eCFI could alert the pilot to any 
sensed parameters that were chang-
ing or out of normal range. Th is could 
include rising engine temperatures, 
induction icing or falling oil pressure. 
More sophisticated eCFIs could help 
avert loss of control, guide and control 
approaches, and forewarn of Controlled 
Flight Into Terrain (CFIT) using the 
GPS Terrain Awareness Warning Sys-
tem (TAWS). Th ese are all capabilities 
that an eCFI could implement with 
today’s technology.

NASA’s Naturalistic Flight Deck (NFD) was 
developed as part of its Personal Air Vehi-
cle Sector program. As the trendsetter for 
eCFIs, it has a very sophisticated “haptic 
control” system with fl y-by-wire control 
plus elaborate sensors and feedback for 
the pilot. A guiding principle for the NFD 
is that the pilot must remain engaged and 
participating rather than merely relying 
on fully automatic fl ight.
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By comprehensive, simultaneous
monitoring of multiple channels of 
information, the eCFI will provide a 
better scan than the best of pilots, but 
the brain of the eCFI must be pro-
grammed to correctly interpret the facts 
it detects and respond appropriately. It 
must present its information to the pilot 
in a way that is easy to comprehend. 
Each component of the eCFI system 
must be super reliable and redundant 
whenever possible. A failure of just one 
component must not result in failure 
of the entire system. All eCFI interven-
tions must be fail-safe and have internal 
self-checks that continuously validate 
their data’s integrity.

3. What about the time it takes for the 
eCFI to fi gure out that it must act?

Every fraction of a second counts 
as the eCFI analyzes the sensor data, 
decides what to do and then does it. Th e 
shorter the delay before intervention, 
the more types of accidents can be pre-

vented. Th e ideal system would assign 
a priority/time-pressure to each hazard 
and be able to react in nanoseconds if 
necessary.

Basic homebuilt eCFIs can be devel-
oped to provide valuable fi rst-alert 
capabilities that save lives. Th ese eCFIs 
would present lower time-pressure alerts 
such as to steer clear of restricted air-
space, staying on course/altitude, check-
ing fuel supply or engine temperatures. 
Basic eCFIs can evolve toward faster sys-
tems such as the seamless, near-instan-
taneous hazard awareness and aversive 



actions of NASA’s fl y-by-wire, force-
feedback side-stick in its Naturalistic 
Flight Deck (NFD).

Andy Hahn’s excellent report Next 
Generation NASA GA Advanced Con-
cept (available at http://cafefounda-
tion.org/v2/pav_pavchallenge_studies.
php) compares the operation of Ken 
Goodrich’s NASA NFD to riding a 
horse; thus, it is called “H-mode”:

“Th e H-mode is a full authority fl ight 
control system that, theoretically, is 
capable of fully autonomous fl ight. If 
the pilot stays fully engaged and makes 
no mistakes, then he will never know 
that the H-mode is there…Pilot and 
machine communicate intent through 
tactile feel and each does its part. Th e 
pilot does not directly manipulate con-
trol surfaces, just as the [horse] rider 
does not place each individual hoof… 
If the pilot tries to perform a dangerous 
maneuver, the H-mode will attempt to 
take corrective action, just as the horse 
will balk when the rider instructs it to 
do something that might harm it…the 
pilot is always in command and can 
always override the H-mode simply by 
applying more forces.”

4. How will eCFIs interface with avi-
onics?

Advanced eCFI systems must be able 
to operate avionics in order to make 
autopilot landings. For this important 
safety advance to happen, avionics man-
ufacturers and soft ware service compa-
nies need to participate by supplying 
reference guides that detail data streams 
and standardized interfaces (such as 
USB, NMEA, ARINC, etc.) to knowl-
edgeable eCFI developers. Such devel-
opers could then use that information 
to extend the capabilities of their eCFIs. 
Access to data streams from uplinked 
weather and traffi  c services could allow 
eCFIs to assist pilots in steering clear of 
thunderstorms, severe weather and traf-
fi c.

5. What if the eCFI-equipped aircraft  
attempted to auto-land at an extremely 
busy airport like LAX or O’Hare or at a 
smaller non-tower fi eld using Unicom?

Th e early versions of eCFIs will 

likely not have auto-landing capability 
and instead be much simpler monitor-
ing and alert systems. Once a life-sav-
ing auto-landing capability evolves, it 
should not imperil the lives of others. Its 
rare occurrence as an inconvenience or 
annoyance would, one hopes, be toler-
ated and accommodated by those in the 
existing ATC system, as in the case of 
Alpha Tango. With enough grass-roots 
adoption and quality development, dis-
ruptive technologies such as the eCFI 
can earn a place in ATC and the Next 
Generation Air Transportation System 
(NGATS).

6. Should an eCFI deploy a ballistic 
parachute?

Yes. Cases involving an unrecoverable 
spin or a structural failure from a mid-
air collision, if high enough AGL, are 
examples where assisted or even auto-
matic deployment of a vehicle parachute 
by the eCFI could save lives. In the 
Alpha Tango scenario, the eCFI landed 
an intact aircraft  at a place where skilled 
paramedic and fi re-fi ghting resources 
were alerted and on hand. Alpha Tango 
never lost control and no person or 
structure on the ground was injured.

7. Can an eCFI serve as a fl ight instruc-
tor to the pilot?

Unoffi  cially, yes. Although no replace-
ment for real CFIs, an eCFI could be an 

important tool in improving the quali-
ty of time spent with a CFI and in help-
ing pilots maintain profi ciency. NASA 
estimates that systems like the eCFI 
could off er a substantial time reduc-
tion in pilot training, thus reducing 
the cost of obtaining a pilot certifi cate. 
In addition to presenting a pilot with 
alerts, warnings and advice, eCFIs can 
record, grade and issue comments on a 
pilot’s performance on each fl ight. Th ey 
can score pilots on the tasks and sce-
nario drills normally taught by fl ight 
instructors and thus enhance the goals 
of the recently enacted FAA/Industry 
Training Standards (FITS) program 
(faa.gov/avr/afs/fi ts). Ideally, the future 
eCFI, like a human CFI, will be capable 
of salvaging a pilot’s deteriorating land-
ing or preventing loss of control through 
increasingly strong cues and interven-
tions, including ultimately taking con-
trol of the aircraft . Any eCFI that a pilot 
purposely disabled should be designed 
to turn itself back on aft er 30 seconds 
or so.

8. Are there any other benefi ts fr om the 
eCFI?

Yes. Th e eCFI could facilitate stan-
dardization of fl ight controls such as the 
side-stick controller and single power 
lever. It could also help personal air-
craft  develop consistent, user-friendly 
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When John and little Nate took off  in Alpha Tango, they never expected its homebuilt 
eCFI to save the day.



handling qualities similar to those found 
in rental cars. Such user-friendliness 
will be a key factor in growing general 
aviation’s user base in the second centu-
ry of fl ight. Th is is why user-friendliness 
will be a major factor in determining the 
winner of the $25,000 NASA Personal 
Air Vehicle Handling Qualities Prize 
in 2007 ( to learn more, visit www.cafe-
foundation.org).

In today’s airspace, the scarcest com-
modity in the cockpit is the pilot’s atten-
tion. Th e eCFI can tremendously extend 
that attention. However, as avionics and 
sensors have advanced to display more 
and more information, their complex-
ity demands that pilots take lengthy 
classes to learn how to master them. Th e 
head-down-display fi xation that pilots 
tend to get from the cluttered screens of 
today’s moving maps can be hazardous. 
Th e head-up-display (HUD) should 
become the new standard. Advanced 
displays with traffi  c/weather informa-
tion and synthetic vision will need sim-
plifying and standardizing to become 
more interpretable at a glance. Th is will 
demand attention to the neurology of 
how humans best perceive and act. Th e 
goal should be to develop eCFIs that 
reduce pilot workload while maximiz-
ing situational awareness. 

Builders of homebuilt aircraft  can be 
important contributors to such develop-
ment. Th e CAFE Foundation plans to 
openly share and promote eCFI tech-
nologies through its web site. A generic 
side-stick control, whose underpinnings, 
sensors and wiring harness could be fi t-
ted to many diff erent LSAs, PAVs and 
homebuilts, is a worthwhile and attain-
able design challenge for EAAers. With 
care taken to assure the pilot’s ability to 
maintain command with manual over-
ride, such devices could be rigged so as 
to safely fl ight-test them on VFR days in 
low-traffi  c areas.

Now is the time for EAA’s “garage 
bands” to start building eCFIs. If we are 
to grow general aviation’s user base to a 
sustainable size, we will need to adopt 
and implement technologies like the 
eCFI. Next month, in Part 2, we’ll look 
at some hardware solutions. �
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Do you fi nd operating a ballpoint pen a diffi  cult task? 
Is a layer cake with canned frosting a tough assem-
bly? No? Th en working with composites is within 
your grasp. Last month we reviewed the basic mate-
rials and found that one end of the fi ber spectrum 

is made up of boat hulls built of chopped E-glass held together 
with polyester resin; the other is multi-million-dollar aircraft  made 
of single-strand Kevlar and carbon fi ber laid down by multi-mil-
lion-dollar machines. We homebuilders are in the middle of those 
extremes, doing layups of cloth made of S-glass or E-glass, and using 
either epoxy resin (ER) when needed for strength and vinylester 
resin (VR) the rest of the time —or when the kit manufacturers 
choose to use each of those materials.

Typically, the choice is dictated easily by simply choosing the 
lowest cost material that meets the mission profi le. An excellent 
example is Van’s RV aircraft , which use vinylester resin on the 
wingtips and epoxy resin on the cowling. You can spot the dif-
ference easily enough; the VR parts are white, and the ER parts 
are a transparent greenish color. But with that choice comes a 
new set of decisions: What tools are needed?

Ever get really ticked off  when you see your screwdrivers being 
used to dig weeds? “^@#$%, use the right tool for that!” Uh, 
huh. Use the right tool. So it is with composites, and though 
a lot of these items look like refugees from a Chinese kitchen, 
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In Part 2, we’ll discuss what 
you’ll need in the way of tools, 
supplies and a workbench.

BY BOB FRITZ

Not likely to be mistaken for paint rollers, 
these are used in much the same way to 
smooth out the fi berglass.

The humble but noble tongue depressor. Shape it into a custom 
tool and let the epoxy coat it for extreme use.

The scissors are pricey, so labeling them 
will make them less likely to walk away.

No, it’s not a pizza cutter. It’s a rotary cut-
ter (aka circular razor blade). 



Photos: Bob Fritz and Courtesy the Manufacturers

they are no more so than a screwdriver 
is a weed digger. It works, but the right 
tool works better. 

So what’s diff erent about working 
with fi ber? Well, you have two basic 
materials to work with: cloth and resin. 
Unlike working with aluminum, you 
also have a timing issue. You can’t stop 
in mid operation and take it up tomor-
row without expecting some back up 
and restart. Th ere are also health issues 
that are unknown in metal work. And 
while the rivet bangers like a big work-
bench as much as anyone, for the glass 
guys it’s not an option.

Getting Started
Let’s begin with how to handle the 
materials. Th e fi rst thing you’ll need is 
a large, fl at, smooth surface devoted to 
cutting cloth. If you try working this 
stuff  on your regular workbench you’re 
asking for trouble for a couple of rea-
sons: One, the material needs to be kept 
clean. Th at means no oils, water or gen-
eral dirt should come in contact with 
the glass. Oil and dirt seem obvious as 
contaminants, but water? Yes, water. 
Th ere’s a coating on the fi bers that 

assists the epoxy in wetting the fi ber; 
water removes that coating. 

You’ve also noticed the black diagonal 
lines on the table. You might have heard 
your mother refer to a dress as having 
been cut on the bias. Th e term simply 
means cutting at an angle instead of 
straight across the material. It’s a way of 
keeping the cloth from de-weaving. Th e 
marks on the table are at 45° to the cloth 
and serve as a guide.

Th e second reason for a large, fl at 
workspace is that cut material tends to 
de-weave itself, so the less handling the 
better. More on this later.

As for the surface of the table, you 

should cover it with a smooth, plas-
tic sheet. Don’t use wood; the splinters 
will embed into the cloth. And forget 
metal; it will dull the cutters. Although 
Melamine looks nice, it too will cut and 
release contaminants. Plastic…that’s the 
ticket. 

Th e trick to cutting the fabric is to 
understand that it has a coating that 
encourages the movement of the fi bers 
over themselves; the stuff  is slippery. It 
can be a curse when cutting, but it’s what 
makes it conform to complex shapes. 

The Blade
Now that you have a table surface, you’ll 
want a cutting wheel. No, this is not a 
refugee from a pizza joint; it’s a circular 
razor blade. Th ese come in several sizes, 
but the 45mm diameter is the best all-
around tool for cutting long, straight 
lines and curved corners. Keep it on 
the worktable and don’t use it for any 
material that’s been soaked with resin. 
Th e solvents are hard on the handle, 
and though there are aluminum-han-
dle versions available, any contaminants 
remaining on the blade will ruin it for 
further use. 

Th ere are all-aluminum models that 
can be stored in a can of solvent, but 
that requires keeping a liquid in the cut-
ting area or doing a careful job of clean-
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The table and cloth rack are essential. The 
hat is optional.

Once you’re done cutting, you have to 
be careful moving the strips so that they 
don’t de-weave.



ing and drying prior to cutting on the 
table. Better to simply keep your cutting 
wheel clean and dry, advises Dave Saylor 
of Aircraft ers.

Now that you see the tool, let’s go 
back to the table and explain why we 
want this tool and that table. Once 
you’ve marked your cut with a Sharpie, 
you need to cut it out. But because the 
glass cloth is a loose weave, lift ing it off  
the table to get at it with scissors distorts 
the fabric. Remember that term “drape-
ability” from the fi rst installment of 
this series? It’s helpful when you want 
the fabric to conform to a compound 
curve, but in this operation it’s a hin-
drance. Th e solution is to cut the fabric 
without lift ing it off  the table. Using a 
cutting wheel against a fl at table does just 
that, and having a backing of fi rm plas-
tic ensures that the wheel cuts through 
the glass without dulling the blade.

Transporting the pieces to the work-
site is not a grab-n-go operation; you’ll 
get to your destination with loose 
threads all over the shop as the fabric de-
weaves itself. Instead, have a large board 
on which you can place the cut pieces 
and carry them to the worksite. A large 
sheet of paper will do if you have a help-
er to grab the corners. Th is is especially 
critical when doing a multi-piece layup 
such as the one around the leading edge 
of the windshield on the RV-10. (Hint: 

We’re demonstrating that operation in 
the next issue.) 

Scissors seem like an obvious require-
ment. But don’t plan on appropriating 
them from the sewing kit; there’s a dif-
ference in the hardness and the edge 
profi le on glass scissors that makes them 
work better. Good ones will cost about 
$30, so that should tell you something. 
You’ll fi nd these are useful to cut the 
wetted glass that overlaps into areas it 
shouldn’t.

If you’re going to add a bit of Kevlar 
to the project, then plan on buying spe-
cial scissors for that as well. Th ey look 
just like all the other scissors, so paint-
ing the handgrips a nice bright color 
would be a good way of diff erentiating 
your $60 purchase. Th e blades have tiny 
diamonds adhered to the edges. One use 
of these scissors on some material that’s 
been wetted with resin and the neigh-
bors will learn a whole new set of words 
not to be repeated in polite company 
when you discover that resin has coated 
the sharp corners of the diamonds and 
now they won’t cut hard butter. 

Dabbling in Fluids
Now that you have the material to the 
worksite, you’re ready to start playing 
with the liquids. Th at means latex gloves 
and lots of them. Ultra-cheap ones tear 
easily, and you’ll fi nd that they are more 
expensive because of it. But you don’t 
need surgery-qualifi ed ones either. Dave 

Using the rotary cutter is surprisingly easy. Just don’t trim your fi ngernails with it.
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ble. Resin has a hard time sticking to air, 
so white is not right.

Some of my favorite tools are not 
only the least costly, but they also get 
better with use. Th ey’re ordinary tongue 
depressors fi led and shaped to conform 
to most any job. Th ey get coated with 
the epoxy and when it dries, they’re 
harder and smoother than the original. 
Create a few of these in your shop and 
keep some in your shop coat. But wait 
until the epoxy has hardened or you’re 
in for a surprise when you grab one.

Here’s a disaster scenario: Th e epoxy 
is setting, and you see the need for a 
bit more cloth. Th ere’s only one prob-
lem. You suddenly fi nd that the tool you 
want grew legs and walked off . In 30 
minutes that epoxy will be jelling, and 
you are about to panic.

Your Workshop
Th e answer to this problem is not two 
or three of everything; that’s an unnec-
essary cost and means you have to keep 
track of more tools. You wouldn’t make 
dinner on your workbench; you’d go to 
the workshop specifi cally suited to the 
task, the kitchen. Th erefore, your com-
posites workshop needs one thing: a 
workbench sized so that the parts and 
all the right tools you need are close at 
hand. Th ere’s the key: close at hand. Th is 
will solve a lot of the problems. Build 
yourself a mobile work station devot-
ed to composite work. It only needs to 
be about 2x3 feet, on wheels, and with 
enough room to carry all the chemicals, 
tools, materials, gloves, measuring and 
clean-up supplies in one place. 

Next month we’ll start to discuss the 
specifi cs of how to use all of this in the 
fabrication of an actual aircraft . We’ll be 
following various stages of construction 
of a Lancair IV-P owned by Bill George 
(that’s him behind the cutting table), 
and whatever Dave Saylor of Aircraft -
ers in Watsonville, California, happens 
to be working on. To learn more about 
Aircraft ers, I’d recommend a visit to his 
web site: www.aircraft ersllc.com. �

progress with this series.
At fi rst glance, peel ply may seem to be 

a material more than a tool. However, its 
function is the same as the paint brush 
or roller. It’s a 2- to 3-inch-wide strip of 
Dacron that laminates onto the layup 
as the last layer and is used to squeeze 
out excess resin. It cures along with the 
rest of the material, but it doesn’t adhere 
to the resin. Saylor was adamant about 
its use: “More epoxy does not make a 
stronger component,” he said. “Using 
peel ply correctly will let you squeeze 
out the excess resin and give you a light-
er, smoother part.”  An added benefi t 
is that when you peel it off  you have a 
surface ready for further work without 
sanding. Handy stuff .

Among the essential tools is the hum-
ble 1-inch-wide paint brush. Buy the 
cheapest ones you can, and buy them 
by the box because you’ll throw them 
away aft er one use. Th e obvious uses are 
slathering on the epoxy and pushing 
the cloth into position; the not so obvi-
ous use is that when you cut them to 
about 3/8-inch, they also are perfect for 
smoothing out the bubbles under the 
peel ply. Th at white-ish dot (see photo) 
by the handle of the brush is an air bub-

Saylor recommends powdered gloves. 
“Th ey’re easier to put on, and the pow-
der is on the inside so it’s not a problem 
for the material,” he says. 

Rollers are used to squeeze out the 
bubbles and force the epoxy into the 
yarns on large, relatively fl at surfaces. 
At fi rst glance it would seem tempting 
to think these are great for use in curved 
areas, but in working on the RV-10 
windshield I found it easy to push too 
hard and displace the layer of cloth. Th e 
fl exibility of the paint brush reduced 
that tendency. However, you will need 
several sizes for large and small areas, 
and you don’t get these puppies at the 
local hardware store; they are not over-
priced paint rollers. For instance, there 
are various lengths and diameters, but 
also curved ones, fi nned ones, and some 
that look like a pizza wheel gone insane. 
We’ll describe the uses of each as we 

You want air over the wing, not in it.

A short brush is useful for getting the air 
bubbles out of the laminate.
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Now that you’ve fi nally 
decided which EFIS 
you’re going to buy, it’s 
time to consider backups. 
You’d think that with all 

the modern assortments of glass panel 
EFISes and graphical widgets, we’d pretty 
much have our panel complete, right?

Well, that’s almost true. If you’re plan-
ning on using your new plane only as a 
day/VFR fun fl yin’ weekend hamburg-

er/pancake getter, then the requirements 
for instruments and avionics are simple. 
You can get by with a single EFIS, add a 
GPS, com radio, transponder/encoder, 
engine instruments—and go fl y!

The IMC Plan
But if you plan on fl ying cross country 
or IFR, it’s prudent to back up those 
snazzy EFIS devices with secondary 
instrumentation that will keep you alive 
should the primary system or systems
go off -line. 

What do we mean by backup instru-
ments? Simply put, they are secondary 
redundant indicators or instruments 
that will give you basic fl ight informa-
tion should your primary system fail or, 
worse, become unreliable. (And here we 
don’t mean fail to work, but rather fail to 
give accurate readings, something that’s 
been known to happen and is very dif-
fi cult for a pilot to troubleshoot in the 
heat of battle.)

Historically, backups weren’t a big con-
cern because with the standard six-pack, 
they were by nature independent and to 

some extent redundant. All but the power 
system for the main gyros, of course, 
which was traditionally a vacuum pump 
mounted on the engine. History records 
that the dry vacuum pump can be either 
fairly reliable or not at all so. With two of 
the primary gyro instruments powered 
by it, the likelihood of two of the three 
keep-my-wings-on instruments failing 
at the same time was distressingly high. 
Th e bad thing about a vacuum system 
failure is that you normally have little 
warning, and unless you are specifi cally 
watching your suction gauge, you might 
not notice the vacuum system has failed. 
Th is means a slow decay of attitude
or directional indication, which has 
resulted in the deaths of many fellow 
aviators.

Normally backups are a completely 
diff erent system from the primary and 
should be powered either via a backup 
battery or a diff erent source than your 
primary fl ight system. Th at’s the goal 
of a good backup strategy: Separate the 
power sources and technology types so 
that the failure of one instrument won’t 

www.kitplanes.com

Backup instruments 
will be your very 
best friend should 
that EFIS go dim.

BY STEIN BRUCH

Jed at SteinAir is either setting up an audio panel 
or searching for game highlights.

A traditional, mechanical altimeter backs 
up this Chelton EFIS. The autopilot will 
keep the wings level should the EFIS blink 
out, and the altimeter will keep you out of 
the rocks.
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aff ect another, the failure of one power 
source won’t aff ect all the instruments, 
and so that an outside factor—light-
ning strike or P-static—won’t aff ect all 
of your instruments similarly.

In this installment, I’ll relate the 
experience I’ve had at SteinAir with 
various systems and components. But 
be warned these are somewhat subjec-
tive and murky waters. While I think 
our experience is valid, and the feedback 
from my customers accurate and worth-
while, this cannot be an end-all verdict 
on any system or component. Th ere are 
too many variables out in the real world 
for this to be true, so take my sugges-
tions for what they are: educated by 
experience but not necessarily the last 
word on the subject. 

A Surprising (Maybe) Suggestion
In my view, the best backup is an auto-
pilot, followed closely by having another 
attitude indicator or attitude direction 
indicator (ADI). Modern autopilots 
incorporate some sort of fl ight instru-
mentation, but more importantly they 
can fl y the airplane in conditions where 
the average pilot may get disoriented. 
Many pilots, even experienced aviators, 
can and will fi nd themselves in situa-
tions they didn’t intend to be in. In the 
case of the famous “declining weather” 
or inadvertent fl ight into IMC, switch-
ing on even the simplest autopilot will 
give you a better chance of surviving. 

All of today’s autopilots will fl y the 
airplane with a good deal of preci-
sion, and all of them will allow you to 
get out of trouble a lot more easily than 
you could before. (I won’t get into detail 
on the available systems because next 
month we’ll be doing an exhaustive 
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This Blue Mountain EFIS is backed up with a combination of traditional pitot/static instru-
ments and a TruTrak ADI. It’s important that the backup instruments remain close to the 
primary scan; way off  in right fi eld isn’t very useful.  

Backstopping a pair of Grand Rapids displays, the Blue Mountain G4 Lite is positioned so 
the copilot has something to play with on long cross-countries. It may not be positioned 
ideally for the pilot as a primary reference, but it’s sure better than nothing. 

Even though this F-1 Rocket panel is compact, there’s enough room for a pair of Cheltons 
and a Dynon EFIS-D10A backup. This is a smart form of electronic backup, using two 
distinctly diff erent designs and vendors.

This RV-7A panel employs a TruTrak ADI to ride shotgun for the Dynon EFIS-D100, but it 
also features traditional backups for airspeed and altitude, a two-axis autopilot and a 
Garmin GPS centrally mounted.



review of the available autopilots.) With 
our RV-6, we fl ew for several years with 
no autopilot because we fi gured “we like 
to fl y,” and “RVs are easy airplanes to 
fl y,” so we don’t need an autopilot. Th ree 
years ago we installed an autopilot, and 
frankly it’s such an amazing bit of tech-
nology that from now on any airplane 
we build will fi rst and foremost have an 
autopilot before I spend money on any 
other goodies! Th e autopilot will almost 
always fl y the airplane with more pre-
cision than a human (they don’t suff er 
from vertigo or spatial disorientation), 
and in IMC the autopilot is a valuable 
tool for not only fl ying the airplane, but 
relieving the pilot’s workload to focus 
on additional tasks, communication, 
chart reading or dealing with an engine 
problem.

Gyro-Based Backups for EFIS
A backup or secondary gyro (attitude 
indicator or ADI) is a wise addition to 
any panel. Our choice is electrical gyros, 
mainly because they have proven them-
selves to be much more reliable than 
their vacuum-powered brethren, plus 
vac systems add unneeded complex-
ity and weight and are prone to failure 
without much warning.

Falcon Gauge. Falcon off ers a vari-
ety of instruments including airspeed, 
altimeter, engine, clock, etc. It off ers 
both an electric and vacuum version 

of its attitude indicator, but it recently 
has been extremely hard to procure, and 
quality/reliability of these units hasn’t 
really stood up to the competition—par-
ticularly in terms of consistency. Many 
people are having good luck, but others 
have been unable to achieve acceptable 
results. Some of the Falcon instruments 
are great, and for the cost of the unit 
they seem aff ordable. But until the com-
pany improves its reliability and delivery 
schedule, we’re going to steer clear. 

Price: $1300.
Mid Continent Instruments. Mid 

Continent is the only manufacturer to 
off er a traditional attitude indicator/
gyro with an internal battery. Th e Life-
saver gyro’s internal battery provides 
up to 1 hour of usage with no external 
power required in the event of an emer-
gency. Th is 31/8-inch gyro is proving to 
be very popular. Input voltage can be 
10-32, meaning that it can be installed 
in either 14V or 28V aircraft  with ease. 
Mid Continent also manufactures a 

small 21/4-inch standby electric atti-
tude indicator, but it’s fairly pricey 
at about $3500.

Price: $4000 (31/8-inch electric 
Lifesaver gyro with internal battery).

RC Allen. Now manufactured by 
Kelly Manufacturing, RC Allen has 

been one of the industry leaders in 
gyro products for many generations. It 

off ers vacuum and electric instruments 

in a variety of confi gurations (lighting, 
caging and voltages). Th ere are literally 
thousands of these instruments fl ying, 
and overhaul services are still available. 
We’ve found them to be reliable, but 
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Falcon electric gyro—note the lighting wires along the top, forward edge.

Falcon turn coordinator.Falcon’s electric DG could be part of a 
backup suite or a primary heading indica-
tor for an all-electric, non-EFIS setup.

Falcon vacuum gyro.

Falcon 21/4-inch ASI.



as with any traditional gyro that uses a 
spinning mass of metal, they tend to be 
on the heavy side. We’ve not installed 
many of these gyros, but we do know 
many people fl ying behind them with 
good results.

Price: $2000 (electric).
Sigma-Tek. Formed aft er the spinoff  

of EDO-Aire from EDO in the early 
1980s along with the assets of ARC (Air-
craft  Radio Corporation), Sigma-Tek 
now is a popular manufacturer of vac-
uum-powered gyros. Th ese gyros have 
a proven history of reliable service with 
many units installed. We fl y behind a set 
of Sigma-Tek vacuum gyros in our RV-6 
and have had good luck with them over 
the past four years.

Price: $800 (vacuum only).
Sporty’s. Produced by Castelberry 

Instruments for Sporty’s, this TSO’d 
attitude indicator is indeed a quality 
31/8-inch instrument available in 14- or 
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RC Allen electric AI.

The Mid Continent Lifesaver gyro can be 
fi tted with an internal backup battery.

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



28-volt with built-in inclinometer and 
quick erect knob. It was designed to be a 
backup to traditional vacuum-powered 
gyros in production airplanes, replac-
ing the turn coordinator. Th is is a nice 
electric gyro, which is a good option for 
your Experimental or certifi ed plane. 
We’ve installed several of them and are 
impressed with their quality.

Price: $2000.
TruTrak Flight Systems. Th e ADI 

from TruTrak is hard to classify. It’s 
technically not a gyro, but then again 
it’s unique and really doesn’t fi t many 
current categories of instruments. Cre-
ated by Jim Younkin (holder of many 
aviation patents), this instrument at 

fi rst glance may appear to be an atti-
tude indicator, but it’s more. It diff ers 
in that it basically uses “gyro stabilized 
vertical speed” for its pitch presentation. 
Th e display includes GPS-derived head-

ing information (either from your exist-
ing GPS or from an internal, optional 
GPS module), a slip-skid ball and red-
lighted arrows under the horizon that 
fl ash and tell the pilot which way to 
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Traditional Backup Instruments

Mfr. ASI VSI ALT T/C

Falcon Gauge 3.125/2.25 in. 3.125/2.25 in. 3.125/2.25 in. single pointer 

only

14V or 28V electric, 3.125 in. only

Mid Continent 2.25 in. 2.25 in. three pointer 3.125 in.

UMA 3.125/ 2.25 in.  3.125/2.25 in. 3.125/2.25 in., both single 

pointer only

N/A

TSO’d

United Instruments 3.125 in. 3.125 in. 3.125 in. 3.125 in.

Gyro Backup Instruments

Mfr. Model / Series Type Volts Panel Tilt Lighting TSO’d

Falcon Gauge GH02V-3 Vacuum 0 or 8°

GH02E-3 Electric 14V or 28V 0 or 8° Optional

Mid Continent 4300 Lifesaver Electric 10-32V 0-20° Standard Y

4200 Electric 10-32V 0-20° Standard Y

RC Allen RCA 22 Vacuum 0 or 8° Optional Y

RCA 26 Electric 14V or 28V 0 or 8° Optional Y

Sigma-Tek ST 5000 Vacuum 0 or 8° Optional Y

Sporty’s 2060A Electric 14V or 28V 0° Standard Y

TruTrak (ADI) ADI Electric 12-28V 0° Standard

EFIS (for a more comprehensive guide to EFISes, see our May 2007 issue)

Blue Mountain Lite G4

Dynon D-10A

Stratomaster Horizon

This Harmon Rocket panel uses a TruTrak Pictorial Pilot turn-and-bank/autopilot as the 
main attitude backup instrument. 



move the stick in the event of an unusu-
al attitude. It takes a few minutes to get 
used to the reaction of this instrument, 
but you’ll fi nd that fl ying behind it for 
a while, and keeping the little airplane 
centered off ers you more precision than 
a standard attitude indicator—you just 
have to fl y it diff erently. Currently the 

ADI is the most popular standalone 
backup instrument we sell. Now off ered 
in the 31/8-inch size, TruTrak hopes to 
begin delivery of the 21/4-inch size with-
in the next several months. 

Price: $1350 (31/8-inch size with 
backup battery and internal GPS).

Another EFIS to the Rescue
Now that I’ve just fi nished expounding 
the virtues of gyros, I’ll perhaps sound a 
bit hypocritical when I say that I think 
many small self-contained EFISes are 

a better value as a backup instrument. 
For the same price or less than many 
available electric gyros, you will have an 
instrument that displays attitude indi-
cation, airspeed, altitude, heading and 
a variety of other information. Th ere 
are now many aff ordable EFISes on the 
market, but we’re going to limit this 
discussion to those that will fi t into a 
standard panel cutout (either 21/4 or 
31/8 inch).

Blue Mountain Avionics. Th e EFIS 
Lite G4 from BMA is a wonderful 
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T&B Price Notes

2.25-in. only, 10-30VDC $125 - $275 Off er true airspeed, dual range airspeed and lighted instruments. All instruments Non-TSO’d.

2.25/3.125 in. $700 - $3750 High quality certifi ed .

Inclinometer only. $130 - $320 Custom range markings available; used by many kit mfrs.

3.125 in. $420-$585 All are TSO’d. True airspeed available.

Inclinometer Backup Battery DG/Heading Size (in.) Depth (in.) Weight Price

3.125 6.5 2.5 lb. $385

3.125 6.5 2.5 lb. $1100 - $1200

Optional Optional 3.125 6.6 - 8.6 2.4-3.7 lb. $3900 - $4700

2.25 6 1.5 lb. $3200 - $3550

3.125 6 4.0 lb. $600 - $900

Optional 3.125 7 4.0 lb. $1900 - $2100

Optional 3.125 7.125 4.0 lb. $700 - $1640

Standard 3.125 6 3.8 lb. $1950

Standard (in  3.125-

in.)

Optional GPS Driven

(internal or exter-

nal) ground track

3.125/2.25 4.6 12 oz. $1100 - $1300

Optional 3.125 $3495

Optional 3.125 $2350 (w/backup battery)

3.125/2.25 $1095 (2.25-inch gyro w/com-

pass module) 

Even the comparatively small RV-4 panel can have backups. Here, a single-screen Grand 
Rapids EFIS has independent airspeed and altitude instruments plus a TruTrak Pictorial 
Pilot turn-and-bank instrument that houses an autopilot controller. Note the “natural” 
placement of the backup ASI and ALT, right next to the digital representations on the 
GRT.



little EFIS that mounts in a standard 
31/8-inch instrument hole. It comes 
with all of the functionality mentioned 
above, plus a WAAS GPS and terrain 
mapping. It also has the capability to 
communicate with the SL30 nav/com to 
display VOR/ILS information and act 
as an HSI/CDI. Th e EFIS Lite is avail-
able with a backup battery as an option. 
BMA is working hard to correct its his-
tory of delivery problems and reliabili-
ty issues. Th e current small EFISes that 
we’ve worked with from BMA appear to 
be nice boxes with nice functionality.

Price: $3495.
Dynon Avionics. Th e D-10A is 

another great little EFIS that mounts 
in a standard 31/8-inch instrument hole. 
While not quite as capable in function-
ality as the Blue Mountain, Dynon has 
literally thousands of these units in the 
fi eld with a high reputation for quali-
ty and delivery, and it is by far the most 
popular of the bunch. With its internal 
battery and optional communication 
with most GPSes and the SL30 radio, it 
can also act as an HSI/CDI. 

Price: $2350 (with backup battery).
Stratomaster. Th e Horizon attitude 

indicator  is relatively new to the market, 
and these “smart singles” (available in 
either 21/4 or 31/8 inch) are lightweight 
stand-alone, solid-state units. Th e mono-
chrome screen displays the horizon 
along with a slip-skid indication, and the 
optional compass module lets you dis-
play heading as well. We don’t have a lot 
of experience with these units, but the 
company seems solid, and the products 
appear to be a good value. Stratomaster 
also off ers a complete line of stand-alone 
digital singles such as altimeter, airspeed 
and VSI at reasonable prices.

Price: $1095 (21/4-inch gyro with 
compass module).

Instruments for Traditionalists
Beyond instruments to keep the wings 
level—more or less—you should consid-
er a backup airspeed and altimeter. 

Falcon Gauge. Falcon’s line of air-
speed indicators, G-meters and altime-
ters has proven to be a pretty good buy, 

being both reliable and aff ordable (much 
more so than the company’s gyros). Th ey 
currently off er both 21/4- and 31/8-inch 
altimeters and airspeed indicators. We 
especially like having a G-meter (aka 

“fun meter”) in our RV-6. Falcon also 
off ers a nice combination chronometer 
and clock, which has turned out to be an 
impressive unit.

Price: $125-275.
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Chelton with UMA backups.

This is a wise layout for backup instruments: Keep the secondaries in the pilot’s line of 
sight. It’s hard enough reverting to “steam gauges” at a moment’s notice.

Sigma-Tek gyros in an RV-6 panel—defi nitely old school but still viable.
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Sigma-Tek vacuum AI.

Mid Continent Instruments. Mid 
Continent off ers a TSO’d backup pack-
age of instruments that includes a 21/4-
inch airspeed indicator and a 21/4-inch 
three-pointer altimeter. While higher 
priced than others, these certifi ed instru-
ments are engineered by Aerosonic 
exclusively for Mid Continent and are 
very high quality.  Mid Continent cur-
rently off ers the only readily available 
21/4-inch sensitive altimeters with three 
pointers.  Both the airspeed and altim-
eter come standard with internal “long 
life” LED lighting.

Prices: $700-$3750.
UMA. Th ese are perhaps the most 

popular U.S.-made traditional instru-
ments available. UMA produces high 
quality airspeed indicators used by a 
number of kit manufacturers, along with 
a wide range of small-scale (1-, 11/4- and 
21/4-inch diameter) instruments. More-
over, UMA will do custom marking on 
any of its instruments for your aircraft . 
Th e company also off ers a full line of 
engine instrumentation. Lastly, UMA 
produces our favorite light bezels, which 
mount in between the panel and the 
instrument itself. We frequently install 
these instruments in many panels and 
are impressed.

Price: $420-$485.
United Instruments. Th ese are top 

of the line, high quality TSO’d instru-
ments that include altimeters and 
airspeed indicators. Th e United Instru-
ments equipment is higher priced than 
some others, but the company is also 
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one of the few manufacturers to off er 
fully TSO’d instrumentation backed by 
high historical levels of reliability and 
customer satisfaction. Lately, due to the 
delivery problems of other manufactur-
ers, the United Instruments units are 
the only readily available three-point-
er sensitive altimeters. Th e extra cost of 
these certifi ed models is not necessary 
when acceptable alternatives exist, but 

with altimeters specifi cally, there are 
few options available at the moment.

Price: $420-$585. 
Th ere are many more manufacturers 

off ering a greater variety of instrumen-
tation than ever before. With the cur-
rent generation of Experimental aircraft  
moving to more and more advanced 
cockpits, it’s sometimes easy to just 
assume that you’ll never have a fail-
ure. Th at being said, when you add up 
the total cost of your project, the extra 

money to equip it with 
a few stand-alone back-
up instruments won’t 
impact your overall bud-
get that much, and it may 
just save your bacon some 
day when you least expect 
it—and therefore most 
need it! 

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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Blue Mountain Avionics

423/496-3510

www.bluemountainavionics.com

Dynon Avionics

425/402-0433

www.dynonavionics.com

Falcon Gauge

847/487-9960

www.falcongauge.com

Mid Continent Instruments

(KS) 316/630-0101, (CA) 818/786-0300

www.mcico.com

RC Allen (Kelly Manufacturing)

800/RCA-GYRO

www.kellymfg.com

Sigma-Tek

316/775-6373

www.sigmatek.com

Sporty’s (Castelberry Instruments)

800/SPORTYS

www.sportys.com

Stratomaster (MGL Avionics)

310/534-2509

www.stratomaster.com

TruTrak Flight Systems

479/751-0250

www.trutrakfl ightsystems.com

UMA

Available from Aircraft Spruce & Specialty

 877/477-7823

 www.aircraftspruce.com

 www.umainstruments.com

United Instruments

316/636-9203

www.unitedinstrumentsinc.com

Miniaturization has its advantages. This Chelton duo is supplemented by a row of 21/4-
inch backup instruments. The airspeed, altimeter and VSI are from UMA; the ADI is from 
TruTrak; the CDI is from Mid Continent.

Mike at SteinAir checks the backup altimeter.
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A pair of 8-year-old girls 
approach the workshop, 
ice-cream cones in hand. 
First girl in a Lily Tomlin/
Edith Ann voice: “What-

cha buildin’, Mister?”
Hank: “An airplane”
Pause…lick…pause. First girl: “Does 

anyone know?”
My friend, Hank, loves to tell that 

story. He says that she said it with great 
concern. He’s working on his third air-
plane, so I guess by now the word is out.

Yep, number three. First, an RV-4, 
then a Lancair 235 with a Mazda rotary 
engine, now another RV-4 with a 
Lycoming O-290 built out of parts he 
had on the shelf. If you like to build, 

well…build. But for this sort of involve-
ment he defi nitely needs, and has, a 
home machining center. 

Last month in this series we described 
the lathe portion. Prior to that, we 
pointed out that it’s the perception, 
rather than the reality, that inhibits pop-
ping for $3000 for a machining tool, 
while 10 times that is OK for a boat. 
Th is month all that remains true, so let’s 
take a look at the mill head.

Th e milling head is the part of the 
mill-drill-lathe (three-in-one) machine 
I fi nd most useful. It’s the part that can 
cut a square hole or make a nice fl at spot 
for attaching some other part. Th ink 
of it as a rotary knife; the milling head 
is your handle, and the end mill is the 
blade. It’ll cut aluminum more easily 
than a jackknife cuts soft  wood, and 
you’ll fi nd that it’s really fun to watch 
the chips come fl ying off , exposing 
bright metal. 

Now before you get your knickers in 
a twist thinking that the required skills 
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are way beyond you, consider that both 
a surgeon and Tom Sawyer use knives, 
and so it is here. Th e surgeon has a high 
(you hope) skill level. But you’re like 
Tom…you’re whittling. By that, I mean 
that you should not be intimidated by 
the skill level of the professionals. Visu-
alize a more realistic goal, say, Crocodile 
Dundee “Nah, that’s a knife!”

What are we looking for in the 
mill head portion of our three-in-one 
machine? For starters, the same as on the 
lathe section. What’s stationary should 
be solid; what’s moveable should be 
easily moved; what’s adjustable should 
be easily adjusted. Specifi c to the mill 
head, however, we get a bunch of terms 
that might as well be Star Trek techno-
gibberish. 

Let’s check a set of specs for a typical 
machine and see if Geordi LaForge can 
explain.

Mill Spindle Center 
to Column (Throw) 16 inches
Translation: How far can you work from 
the edge of the material? Importance? 
Th at’s for you to decide, but 16 inches is 
average for this class of machine. What 
it amounts to is that you could drill a 
hole dead center in a 32x32-inch plate 

Comparing the options: 
the milling head.

BY BOB FRITZ

Speaking of knives, an end mill is sharp 
enough to cut your fi ngers even when not 
spinning. Here’s an intake manifold being 
modifi ed to take fuel injectors on my RV-6 
project. 



Photos: Bob Fritz and Courtesy the Manufacturers

of metal. Th at’s larger than I’ve needed 
on my projects. For me, it’s an 8 on the 
importance scale.

Quill Stroke 3.25 inches
Translation: Th is is how deep a hole can 
be drilled, and it rates an 8 on my impor-
tance scale. Th e quill itself requires a bit 
of explanation. It’s the cylinder of steel 
that supports the cutting tool. In the 
stability department, it’s the weak link 
in the entire system because it not only 
has to go smoothly up and down, it has 
to allow the cutting tool to rotate while 
resisting side loading in any direction. 
If you can get your hands on a machine 
prior to purchase, look closely at this 
component and make sure it moves 
smoothly up and down and in no other 
direction.

Quill to Table (Adjustable) 4-14 inches
Translation: On this machine, the whole 
mill head goes up 10 inches for extra 
working space. Th is gets a solid 9 on the 
Bobometer because it’s so useful in min-
imizing the quill extension. It stands to 
reason that if the quill has to resist side 
loads, the shorter the extension the bet-
ter; and being able to bring the head 
down to the work does just that.

Mill Table Size 9x19 inches
Th is one’s not even Klingon, so it’s fairly 
obvious. However, don’t be fooled into 
thinking it’s too small. With a bit of 
ingenuity you can clamp some pretty 
irregular sizes and shapes onto the table. 
We’ll show you some clamping tech-
niques in a later issue. Again, this is a 
high score of 8.

Mill Table Travel 10x23 inches 
You clamp your material to the mill table, 
and the amount of travel dictates the size 
of the working area. Th e smaller dimen-
sion is the Y direction travel; the larger 
dimension is the X direction travel. 
While a two-ton, $20,000 Bridgeport 
mill has something like 18x36 inches, 
I rarely used the extra area for anything 
other than a worktable when I had one. 
Bigger is better, but this is adequate for 
the home shop. 

Mill Table Powered L-R and F-R, Yes
Th is refers to having motorized travel of 
the mill bed. It’s nice, but vital only for 
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the best in surface fi nish, thread cut-
ting or computer control. I give it a 6 
only because you’re Crocodile Dundee 
here, remember? I’ve got powered L-R 
(Left -Right aka X axis) but use it only 
when making a cut longer than 2-3 
inches. Th e F-R (Front-Rear aka Y axis) 
is neat but not vital.

Spindle Taper R-8
Th is describes the outer shape of the 
collet that holds the end mill. Th ere are 
30+ shapes, but R-8 and 5C are the two 
most common, and there’s not much to 
recommend one over the other. Just 
know that they are not interchange-
able, with R-8 having a slight edge in 
commonality.

When you want to drill a hole you’ll 

A good machine allows movement of the 
entire milling head, thereby minimizing 
the amount of quill extension. That, in turn, 
keeps the end mill more stable. It also al-
lows for taller parts. Here, the head is all the 
way down. 

The T-nuts and slots along with the step-
blocks allow you to clamp down odd 
shapes...like intake manifolds.

Here’s one way of using the blocks to 
clamp a part above the bed. This allows 
you to cut through the part without cut-
ting the bed itself. If you had an Erector 
Set as a kid, you’ll love these.



fi nd that the drill chuck is a bit diff erent 
from what you’re accustomed to using 
on a dedicated drill press. In this case, 
the chuck is removable and will have the 
same tapered shape. 

Th e photo shows an R-8 collet with 
an end mill. It’s pretty obvious that 
you’ll need a set of collets to go with a 
set of end mills. Don’t panic, a nice set 
of collets can be had for less than $50; 
likewise a set of end mills.

Spindle Speeds (16) 125-2400
Th is comes under the Bill Gates scale 
of importance. If enough is OK, more
is better, and too much is just right. 
Th is is too much, so it’s just right. Seri-
ously, you’ll only use four or fi ve speeds, 
but the problem arises when the group 
of four or fi ve you want doesn’t include 
one that you have. I give this a 7 on the 
importance scale. 

Motor Horsepower 1.5
You don’t want a wimpy half or 
three-quarter horsepower motor. Th is 
gets an 8.

T-Slot Size
Th e T-slots are those grooves you see 
in the cross-slide table. Th ey’re used 
to bolt things down solidly so you can 
cut them. Most tables have two of these 
grooves, while some have three, and one 

brand has additional grooves that enter 
at 90° into the longest grooves. Th ree 
is better than two, and side grooves are 

better still for making a setup easy, so 
this gets an 8. 

As for the T-nuts that go into the 
groove, you’ll buy a set of them specif-
ically for your machine (they’re usu-
ally included on the better machines), 
so don’t worry about it. Score: 3 on the 
Bobometer.

Although the T-nuts are not a point 
in evaluating the mill itself, a bit of 
explanation of their use goes a long way 
in understanding the entire machine. 
Th e table, as I said, has slots in it and 
the T-nuts fi t in the slots. Here’s where 
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Home Machinist, Part 3 continued

 The major parts of the typical combina-
tion machine will vary in color and shape 
among models, but the basic parts are the 
same.

Here the milling head is all the way up. 
You can see the crank sticking out the top 
over at the left end. Make sure this adjust-
ment is easily accomplished on whatever 
machine you select.

An entire set of nuts and blocks is es-
sential. If it’s not part of the machine, then 
buy it. Next month, we’ll talk about acces-
sories and where to get them.

A quill stroke 
of 3-6 inches is 
typical. Gross 
vertical move-
ment is controlled 
with the 10-4 
o’clock handle, 
fi ne movement 
by the crank, and 
depth control to 
0.001-inch by the 
dial on the 10-4 
handle. 
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This is a typical R-8 collet. Each is sized
to match a diff erent size end mill. As you 
can see, the top end is threaded to pull 
the collet tight, while the keyway stops 
rotation as you do so.

it gets to be fun. You select the clamping 
pieces needed for your particular setup, 
align the material so that the travel of 
the table matches the fi nished cut, select 
the cutting tool and voila. You’re ready 
to start cutting. Just remember to clamp 
the material at a minimum of two places 
and as close to the cut as possible. 

As you can see, the sawtooth blocks 
allow you to adjust the height easily. Of 
course, if you don’t need to cut entirely 
through the material, you can build 
a shorter setup that clamps directly 
to the table. And that segues into the 
entire clamping setup. Th is is like 
that Erector Set you had as a kid: 
lots of fi ddly bits that help you build 
something substantial. 

Th is should help you understand 
the basic parts and specifi cations of 
the milling section. Next month we’ll 
expand on the accessories and discuss 
some of the things that come in the box 
with the mill. We’ll also examine a few 
of my favorite items and why they are 
indispensable in my shop. 

Now go lay out the area where you’re 
going to put this new machine! 

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. �
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When it comes to illu-
mination, whether 
for certifi ed planes 
or homebuilts, all 
lights are not created 

equal. So let’s say you’ve reached that point 
in your building project when it’s time to 
decide how you want to light the outside 
of your aircraft . Where do you begin? You 
could query the FAA’s web site for the 

Well, here’s a bit of aid. Aft er some 
legwork, we can off er a basic primer 
that may facilitate your aircraft  lighting 
deliberations. 

www.kitplanes.com

Eff ective exterior 
illumination can 
help you see and 
be seen when 
fl ying day or night.

BY MARY BERNARD

One anti-collision strobe on the vertical fi n (upper left) will usually meet the FAA’s 
minimum requirement. However, confi guration for other strobes varies with the design. 
Wingtip strobes that protrude beyond the wingtip, whose light converges 1200 feet fore 
and aft of the aircraft on its centerline are acceptable. Enclosed wingtip strobes require a 
third light on the tail or vertical stabilizer (lower left). Two fuselage-mounted strobes are 
necessary to achieve the required vertical anti-collision coverage (lower right). 

Anti-collision strobes must project light 
360° around the airplane’s vertical axis. 
Approved anti-collision systems must 
project light +/-30° above and below 
the horizontal plane of the aircraft (left). 
Anti-collision lights mounted on the 
wingtips must converge 1200 feet directly 
ahead and to the rear of the plane on its 
centerline, and if greater than that, a third 
light is needed. 

applicable regulations, but you might fi nd 
yourself lost in a bog where each step gets 
you no closer to the information you seek, 
especially if you don’t have a specifi c FAR 
section number at the ready. Your local 
FSDO might be helpful, but that could 
also be an exercise fraught with frustration 
and inconsistency. (Not all inspectors will 
be familiar with Experimental aircraft  and 
the freedom they aff ord.)



Illustration/Photos: Steve Karp, Jeff  Argersinger (Whelen Engineering), Marc Cook

The Fundamentals
As with so many other aspects of home-
building, much of the decision-making 
on lighting will be based on what type 
of fl ying you intend to do. If you’ll only 
fl y during daylight hours, you’re off  the 
hook—no exterior lighting is required. 
Th at’s right: nothing. Nada. Zip. 

Th e requirements change drama-
tically if you will be fl ying at night. 
Th en, you need position and anti-colli-
sion lights at a minimum. Th e reason-
ing is that if you’re up there mixing it up 
with other aircraft , you should all have 
at least the minimum allowable light-
ing devices installed. It’s pretty hard for 
other aircraft  to see a totally dark air-
plane at night.

What is the minimum? Th e FAA 
off ers dissertations on aircraft  lighting 
that include spectrometry analysis, tri-
stimulus colorimetry and luminescence 
effi  ciency studies. (Yes, your tax dollars 
are hard at work.) While interesting, 
how much this will inform your deci-
sion-making is an open question. But 
once you locate the applicable FAR sub-
sections, they do off er some guidance.

Basically for position lights you need 
an “aviation red” light on the left  side, an 
“aviation green” light on the right side 
and an “aviation white” taillight (FAR 
23.1389). Placement is critical to these 
lights’ eff ectiveness. For example, if you 
have too much spillover from your red 
and green position lights, they’ll cancel 
each other out.

Since mid 1977, a minimal anti-colli-
sion lighting system, which may include 
halogen, oscillating beacon or strobe, 
must produce a minimum of 400 ECP 
(eff ective candle power) in aviation red 
or white, 360° around the aircraft ’s ver-
tical axis and 75° above and below the 
horizontal plane (FAR 23.1401).  Th is 
coverage can be achieved with one or 
more lights.

But the minimums are just that, and 
no self-respecting pilot fl ying in busy 
airspace should be contented with the 
minimum.

Where do you install the lights? Posi-
tion lights appear on the wingtips and 
tail, but there is more leeway for anti-
collision strobes, which can go on the 
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Some of the lighting installations shown 
below might not pass muster with the 
FAA in terms of providing the requisite 
400 ECP or in terms of off ering suffi  cient 
shielding for the LED nav lights. Also, clear 
fairings alter the way light is distributed 
(due to refraction), which may prevent 
the lights from working the way they 
were intended to, resulting in insuffi  cient 
coverage.
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vertical fi n, the wingtips, and/or the 
fuselage. Th e location is determined by 
aircraft  design considerations, obstruc-
tions and power-supply issues. One 
anti-collision strobe light on the verti-
cal fi n meets the minimum requirement 
for most aircraft , and while it is oft en 
white, it can also be red or half white/
half red. If the plane is so equipped, the 
strobe must be used during daylight 
hours, and it can’t fl ash more than 180 
times per minute, or less than 40. Keep 
this specifi cation in mind when shop-
ping for strobes meant for vehicles other 
than aircraft .

Above the minimum, and in line with 
how certifi ed aircraft  are equipped, Eliz-
abeth Gonzalez, a technician at Aero-
fl ash Signal, says you may want to add 
wingtip strobes, a red beacon on the tail, 
and a white fl ashing strobe on the belly.

Fred Frazier, vice president of the 
Aviation Division at Whelen Engineer-
ing Company, asks one question when 
making lighting decisions: How much 
is your safety worth to you? He concurs 
that some sort of ground identifi cation 
light is good. “You want something that 
says the airplane’s on and we’re ready to 
move.”

Frazier also advises installing a land-
ing light, because being able to see 
what’s ahead of you on the runway just 
seems like a good idea. What type of 
landing light depends on how good your 
eyesight is and how fast your airplane 
goes; the general rule, he says, is that 
you should be able to see 3-4 seconds 
ahead so that you have time to take eva-
sive action should an incursion or other 
obstacle appear.

The Choices
Once you have the minimum require-
ments, the next step is choosing the 
lights you want from the myriad man-
ufacturers plying their wares. Th is isn’t 
just a matter of matching up the light’s 
specifi cations with the FAR regulation. 
Th e installation is design specifi c, and is 
dictated in part by the nature of the air-
craft  and its electrical system. For exam-
ple, says Gonzalez, placing the power 

supply next to the light is 
recommended. Howev-
er, some homebuilts lack 
adequate space to do 
this, so the power sup-
ply must be mounted in 
the fuselage. If you’re 
installing strobes, 
this necessitates using 
shielded cable from the 
power supply to the light to 
avoid high-voltage interference with 
radios and other equipment. Frequently, 
though, she says, installation problems 
result from bad grounding or poor con-
nections.

In addition to the traditional incan-
descent bulbs, one of the newer and 
continually evolving options is LEDs for 
a growing variety of applications. Fra-
zier sees LEDs as the future of aircraft  
lighting, and says Whelen is proposing 
the development of both an LED taxi 
light and a landing light in addition to 
its existing inventory.

One advantage of LEDs, Frazier says, 
is that they are low draw and require 
lighter wiring, which is a consideration 
when weight is an issue. “Let’s say you 
have an aircraft  with a 30-amp alterna-
tor. LEDs are good because they draw 
little current.” Th e LEDs are low noise, 
which means less interference poten-
tial for radios and other nav/com equip-
ment. “High voltage equals high noise,” 
Frazier says. Th e LEDs are also cool and 
long-lived. Although, it’s a bit of a mis-
nomer, an “LED strobe” is available, but 
it’s really a fl ashing LED. “Actual strobes 
are high-voltage devices,” Frazier said.

Another consideration is the size 
of the space in which the light will be 
mounted. Some strobes, for example, 
use a bayonet mount, which requires 
a certain depth of hole in order to be 
installed correctly. Th e LEDs don’t use 
this type of mount, so they’re a good bet 
when space is limited. Another plus is 
that the cost of LEDs is coming down 
even as the technology is improving. 
“Th ey’re getting brighter,” Frazier says. 
“We can do with three bulbs now what 
we used to do with six.”

Another development in recent years 
is HIDs or high-intensity discharge 

lights. Although it seems a contradic-
tion in terms, HIDs are actually strobes 
that are on continuously, much like 
the lights used on high-end automo-
biles. Frazier says Whelen isn’t willing 
to invest in the research for these at this 
point, and because HIDs are high inten-
sity, they’re potentially noisy. 

Build Your Own?
So why not just buy the individual 
components—bulb, lens and power 
supply—and build your own lights? 
Aerofl ash’s Gonzalez seemed puzzled 
by the question, but said she thought 
builders would want something that 
was approved and guaranteed to work. 
“How could they guarantee that in their 
garage?” Th e short answer is that you 
probably could assemble lights yourself, 
but you might not be in compliance with 

Three-in-one lights—forward and aft nav 
plus a strobe—can meet requirements 
with just two lamp assemblies.

Nope, it’s not an electric boot. It’s 
Whelen’s new strobe/LED nav light unit. 
The lens has a built-in magnifi er, and the 
retainer provides cutoff s for the nav light.
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Light It Up continued



FAA regs. Th e light assembly has to fi ll 
a certain coverage to be legal. Look for 
an Aero Lectrics column from Jim Weir 
on building your own strobes a bit later 
in the year. 

And what about the required colors, 
aviation red and green? Whelen pointed 
out that there’s more to it than meets 
the eye. To get an aviation red light, 
you start with an orange lens, because 
when it heats up to 300°, it gets darker 
and actually looks red. If it starts out 
red and gets hot, it will fall out of the 
acceptable spectrum. It’s not easy being 
green either. Th at is achieved with a blue 
lens and a specifi c yellow fi lament so 
that the combined eff ect is green. Th ese 
considerations, along with numerous 
FAA requirements is why “it takes 
about $100,000 to develop a new light,” 
Frazier says.

But if you’re slightly off  the mark or 
out of compliance, will you really get 
caught? Probably not, Frazier says, but 
such a violation, if detected by the FAA, 
could ground the airplane. One irony 
is that even approved lighting, if it’s 
installed incorrectly, may be out of reg. 
One of the trends in homebuilding, as 
in general aviation, is to enhance the air-
plane’s aerodynamic performance in any 
way possible, which sometimes means 

Strobe power supplies can be centrally mounted in the fuselage or separated and
located near the fl ash units themselves at the wingtip, as above.

putting a clear fairing over a light to 
reduce drag. If this is not the intended 
installation, it can aff ect the light’s abil-
ity to do its job (because of refraction), 
and may well fail to comply with FAA 
requirements. 

Another irony is that the FAA has 
exacting regulations for aircraft  light-
ing manufacturers, hence the elevated 
cost of research and development. But 
once the lights are out there in the world 
being used on real aircraft , the oversight 
is more lax. “Th e FAA inspectors are 
just not that educated [about lighting],” 
Frazier says.

And, realistically, the regs themselves 
are sometimes lacking. “FAA gives you 
interpretations,” Frazier says. “Th e FAA 
regs are ambiguous, but they’re holding 
us to strict requirements. It should be 
black and white. But that’s just the way 
it is.”

It boils down to is this: Whatever you 
can do within reason to enhance the vis-
ibility of your aircraft  is a worthwhile 
investment. Consider one study which 
showed that pulsed blue lights caused 
99% of birds exposed to them to exhibit 
alert behavior. If only to help man and 
beast keep out of each other’s way, let 
alone other aircraft , that’s a benefi t too 
signifi cant to be taken lightly. �
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Joe Hutton Jr.’s R-80 Tiger Moth
February 5, 2006, was a great day. We celebrated my father’s 
82nd birthday, and the DAR issued the Airworthiness Certifi -
cate for my R-80 Tiger Moth. Aft er fi ve years of mostly week-
end work totaling 1900 hours, our beautiful yellow biplane 
won “Best Fabric Homebuilt” at Sun ’n Fun 2006. It was 

also to be featured on the Outdoors Channel in an episode on aviation communities. Our Tiger Moth is equipped with dual
controls and complete day/night VFR instrumentation, in order to allow fl ying in Florida’s oft en congested airspaces. Due to 
its small 24-inch width and light 168-pound weight, the Jabiru 3300 is what we chose for power. Our airplane is decorated “per 
period” in the scheme of a British pre-WW-II trainer. Th e cowling and nose bowl are hand-formed aluminum, left  natural for 
contrast. My biggest “Th anks” goes out to my wife, Prudence. She is the biggest supporter in this project and is likewise looking
forward to watching many sunsets over the west coast of Florida very soon. Customer support from the entire staff  at Fisher Flying
Products, and Andy Sylvester with Suncoast Sportplanes Jabiru, has been excellent.

OCALA, FLORIDA
FLYJUMPDIVE@COMCAST.NET �

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 pho-
tograph (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 publish 
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.

Garrett Komm’s GK-1
I designed and built this ultralight Corsair replica by myself 
from scratch in a year and three months. Not being one to 
shy away from a dare from a fellow pilot, I felt it was up to
me to show just what could be accomplished when you put 
your mind to a project. I am glad to say it  is a very stable and 
docile plane to fl y. Power is from a Rotax 503, giving a cruise 
speed of 65 mph. It is one of a kind. Shown in the colors of 
Canadian war hero Lt. “Hammy” Gray, it was test-hopped 
on the 60th anniversary of his last fl ight on August 9, 1945. 
With over 50 hours on it as this is written, the only thing left  
is to retract the landing gear. Special thanks to Marilyn and 
all the guys at the Indus Airpark for their inspiration.

CALGARY, ALBERTA
KOMMAIR@TELUSPLANET.NET 

Blair L. Murray’s Challenger II
Th is is my third Experimental aircraft , a Challenger II. Wish 
I had built this one fi rst. Could have enjoyed a lot more fl ying 
time.  First fl ight was June 27, 2006. Wow!! A delight to fl y, 
forgiving and what a view from the cockpit. Power is a Rotax 
503 with electric start. I like it so much I became a dealer. 
My fi rst project was a 5151, then an Early Bird JN4D Jenny
replica. I am building a second Challenger II Special in my 
shop with the owners. Having fun in Pennsylvania.

KYLERTOWN, PENNSYLVANIA
BRMURRAY@PENNSWOODS.NET



Carefully disassemble the oil fi lter, 
setting aside the fi brous element on a 
clean surface. Look in the can itself, to 
see if there is any buildup. Wet, grey 
powdery stuff  is not a concern; colored 
powder, shiny powder, chunks or sliv-
ers may very well mean trouble. More on 
that shortly.

Remove the fi brous media from the 
spool with a serrated steak knife. Slice 
carefully between the edge of the media 
and the base of the spool all the way 
around. Filter media is actually a long 
band of pleated material joined by a metal 
strip. Carefully pry that strip off  the 
end. Expand the media over your clean 
surface and begin looking. Typically, 
the heavier components will be found 
at the apex of the crease; remember that 
the fi lter media is mounted “dirty side 
in” so that the oil will be headed from 
the center spool to the inside surface 
of the can. Th at inside surface is where 
you’ll see the action.

What’s in There?
Most of the time, you’ll fi nd little to 
worry about, but plenty to think about. 
You want to be aware of the overall 
level of wear in your engine, but you 
especially want to concern yourself 
with the rate of wear, and particularly 
of any change in that rate. To deter-
mine this rate, make detailed notes on 
what you fi nd: a teaspoon of grey mate-
rial, four fl ecks of ferrous metal small-
er than a pencil lead, that sort of thing. 
Photographs can always help your mem-
ory, and it’s not crazy to take pictures of 
every inspection. 

When you examine deposits in the 
can or on the fi lter element, there are 
three things to look for: material, 
shape and size. When you know the 
material, you’ll know where the wear is 
taking place. From size and shape, you 
will determine the source of the wear; or 
at least get close to it. Don’t panic over 
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Conducting an oil-fi lter autopsy.

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.

Last month in this space, we talked about oil-fi lter technology and concluded 
that cleaner oil is better. We also left  off  recommending regular oil and fi lter 
changes and echoed engine experts everywhere who say that looking inside 
the fi lter is a process well worth your time. Now we go beyond the should right 
into the hows and whys.

Th e purpose of an oil fi lter is to catch contaminants before they are allowed to 
run around inside your engine and do harm. For the most part, those contaminants 
are benign, the result of normal wear. But when things start to go awry inside your 
engine, oft en the fi rst clues can be found inside the paper folds of your oil fi lter.

Getting Inside
Every step of the process yields 
information, so don’t skip 
any. When you remove the 
oil fi lter, pour its oil through 
a white shop rag or a cof-
fee fi lter—assuming there is 
oil remaining in the can, of 
course—and look for any-
thing that stays behind. You 
will likely see carbon depos-
its (they look and feel like 
rough little black rocks) and 
possibly lead (rounded blobs 
or dark grey powder). Th ese 
are normal, and generally not 
harmful. If you see anything 
that has bright color or shine, 
though, pay attention.

Like anything in aviation, 
there’s a method to properly 
opening the oil fi lter. Filter 
cutters are designed to cleanly 
shear, rather than saw away at 
the exterior of the can. Using a 

hacksaw or bandsaw just puts chunks of metal into the mix. It’s true that few engine 
contaminants will come out with white paint—like the outside of a Champion oil 
fi lter—but cleanliness counts.

Opening an oil fi lter is an easy task often made more 
diffi  cult with the wrong tools. Use a special fi lter 
cutter to minimize the mess, and to keep fl ecks from 
the can from ending up in the media.



lead and carbon deposits. (Th ey squish 
easily or dissolve when faced with sol-
vents. Metal won’t do that.)

Determine the source of the contam-
inants. Penn-Yan Aero’s Bill Middle-
brook says it’s good to use a magnet to 
see if you’re making iron or steel. Bronze 
and aluminum can be washed with 
acetone, mineral spirits, lacquer thin-
ner or MEK. Th e color will give you a 
clue what you are looking at. If you get 
suspicious, don’t be bashful about using 
magnifi cation: anything from a mag-
nifying glass, to a jeweler’s loupe, to a 
microscope will help, and they are all 
cheaper than unnecessary engine work.

Iron and steel come mostly from 
piston rings, cylinder walls, cams or
tappets; sometimes from wristpins, oil 
pumps and gears. Aluminum in the oil 
usually is piston material, though some 
engines (such as the Rotax 912) run the 
camshaft  against the aluminum case, 

and aluminum in the oil may be a sign 
of wear in that area. Bronze is found pri-
marily in bearings and some accessory 
drive gears.

What to Do
When you fi nd metal in your oil, 
consult an expert—an oil analysis house 
or an engine overhauler. Your local A&P 
can be a good source, too, but the OA 
houses and overhaulers usually have a 
lot more specifi c knowledge. If you fi nd 
metal in your fi lter, put the whole mess 
in a plastic bag and bring it to an expert. 
Aft er you have performed several oil 
fi lter autopsies on your own engine, you 
will know what’s “normal” for it, too. 

If you have big chunks (like 1/64 inch 
or bigger), more than half a teaspoon 
of semi-solid goo, or anything unusu-
al or metallic, stop fl ying that engine. 
If you don’t plan to get an overhaul, at 
least get an expert opinion. Sometimes, 
the chunks are harmless (benign car-
bon can look like deadly metal); usually, 
they’re not. 

When something is outside the nor-
mal range, again, consult your expert. 
It’s possible that your engine isn’t dead, 
just sick, and it may get well on its own. 
Th ough mechanical illnesses rarely cure 
themselves, some do. Middlebrook cites 
the occasional wear that seems to go 
in phases, as piston pin plugs migrate. 
Made of aluminum or brass (or bronze), 

these pin locators occasionally move
slightly, shaving off  bits of themselves 
against the cylinder walls. Aft er a short 
period of wear, they re-establish their 
clearances, and the telltale aluminum, 
brass or bronze deposits return to normal 
levels. While you shouldn’t assume that a 
sudden aluminum storm in your oil fi l-
ter came from that source, an expert may 
be able to determine whether it did, and 
save you the cost of unnecessary work. 
But if it gets worse, you have a problem.

A Special Note About New Engines
Th ere’s no kind way to say this, but the 
fi rst time you open the fi lter on a new or 
just-overhauled engine, it’s going to be 
ugly. Th ose fi rst few hours are when the 
most wear takes place, and the aft ermath 
will show up in the fi lter. If it seems like 
the deposits are excessive, consult your 
engine maker or overhauler. Generally, 
you’ll be told to change the oil, fl y a bit 
more, and check the fi lter again aft er a 
short interval. If the prodigious deposits 
remain, then you can start working on 
a plan with your overhauler. It’s likely 
you’ll see deposits in that fi rst change 
that you’ll never see again as the lubes 
and sealants used when the engine was 
built slough off .

Other Sources of Contaminants 
If your engine suddenly starts making 
metal, consider some other sources. For 
example, a recent oil-cooler overhaul 
can leave nasty looking deposits, as can 
using a cooler that was on the engine or 
in the circuit during a catastrophic fail-
ure. In this case, have the cooler over-
hauled and use new lines. Th e same 
applies to external oil tanks on those 
engines so equipped.

Finally, be curious and cautious, but 
rational in your reaction. Don’t open up 
an engine on the basis of one oil sample 
or fi lter inspection. If you fi nd metal, 
consult the experts but also continue a 
course of remedial action—including a 
borescope inspection of the cylinders, 
for example—before committing the 
engine to an overhauler. �
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Use care to remove the fi lter element from 
the can and take a moment to inspect the 
inside of the can for debris and residue.

Removing the fi brous media from the 
holder can often be done by hand, but a 
serrated knife can be used to cut through 
the media.

Inspect each pleat inside and out. (See 
text for ways to identify certain wear 
particles.)
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Prelude: Th is time we are going to be talking about an antenna that is intend-
ed for the summer fl y-in season, and just as I started writing the article…it 
started to snow outside. Snurf.

If you will recall last month, I said that I was going to give you a few 
more cheap-’n-dirty antennas for your favorite ground station. Th e more 

I fi ddled (pardon, that’s heuristically experimented) with the concept, the more I 
remembered a few dozen times when I was called on to set up a ground station under 
less than ideal circumstances and usually under a tight time budget. Mostly, the call 
came early in the morning the day of the fl y-in when somebody remembered that 
the offi  ce folks were going to be busy with the gas truck and nobody was going to be 
monitoring the Unicom. Could you get over here in the next 10 minutes, please?

So I’d take the little handheld off  my 
desk, fi nd an old prototype antenna with 
a C-clamp to hold it to the car roof and 
off  I’d go. Not exactly what we’d like to 
show off  to our visiting pilots as the lat-
est in technology—more like Dogpatch 
Unicom. So let’s make an antenna that 
can be grabbed from the shelf, set up in 
less than 10 minutes, be stable in winds 
of 20 knots or less and look good. 

Far and away, a simple ground plane 
antenna is the cheapest, easiest and most 
non-critical antenna to tune that we 
have. Five metal rods, all the same length, 

one connector and bingo: instant antenna. However, getting that antenna upside of 
an 8-foot mast quickly, and without a lot of fooling around, isn’t all that simple…
until now.

Th e answer is to make the antenna part of the mast. You must know by now that 
I’m a fan of plastic water pipe for a lot of unusual uses. However, water pipe has one 
un-redeeming characteristic, which is that it is ungainly and diffi  cult to handle in 
long lengths. It takes up a lot of room when transporting it in 4- or 8-foot sections. 
However, to be a truly eff ective antenna, we need to get our radiating rod up well 
above people, automobiles and wings, which means at least 8 feet off  the ground. 
Th is is going to be a water pipe and brazing rod extravaganza.

Basically, we have an H-shaped base with the antenna mast coming out of the 
center crosspiece of the H. Th e H is stable from side to side, from corner to corner 
and from any angle in between. I had planned originally to simply slide the pipe 
sections into the fi ttings and have friction be my friend to hold the whole thing 
together. However, a 15-knot wind showed me the error of my ways. With that 

8-foot moment arm of the mast twist-
ing at the T-fi ttings that make up the H 
shape, the whole thing came tumbling 
down. Four well-placed anti-rotation 
pins stopped that foolishness.

The Ingredients
Here are step-by-step directions on how 
to make your fl y-in special quickbuild 
antenna with mast.
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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.

It takes brass to make this antenna.

From parts to working station in about 
4 minutes fl at. Station range is about 2 
miles; range with antenna is about 50 
miles.

This is the drilled cap with the ground 
plane radials.

The H base is ready for the antenna to be 
mounted.

The coax exits through the bottom Tee.



the shoulder of the connector well into 
the countersink (you will need as much 
thread of the connector on the outside 
of the cap as you can get).

2. Grind one end of the long brazing 
rod down until it fi ts into the center pin 
of the BNC connector. Solder this “radi-
ating rod” to the connector. Be generous 
with the solder.

3. Solder each one of the remaining 
four long brazing rods as a ground plane 
wire onto one of the solder lugs. Use a 
“lap joint” solder connection with the 
backside of the lug completely free of 
solder and rod. Keep the solder away 
from the center hole of the solder lug.

4. Insert the BNC connector/radiat-
ing rod through the inside of the drilled 
end cap so that the threads are stick-
ing through the outside of the cap. Put 
all four ground plane wire lugs over 
the connector threads and tighten the 
lock washer and nut of the connector to 
fi rmly hold the ground plane wires. Set 
the antenna aside for the time being.

5. Assemble the H base, starting 
with the center plastic Tee. Put two 24-
inch lengths of pipe into the “straight 
through” holes in the Tee, one com-
ing out from each side. Onto the ends 
of these pipes, put another Tee at right 
angles to the center Tee. Put two 24-
inch lengths of pipe into these two Tees 
to form the arms of the H. Put end caps 
onto all four ends of these pipes. Th is is 
the H base of the antenna and mast. Be 

Materials List:
5 each 0.094-inch brass/bronze braz-

ing rods 22.5 inches long (hardware 
store)

4 each ⅜-inch hole solder lugs (hard-
ware store)

1 each UG-1094 type BNC female 
chassis mount connector (Hobby 
Shack)

1 each RG-58 cable, 8 feet long with 
BNC (m) connectors on each end 
(Hobby Shack)

1 each RG-58 cable with BNC (m) 
connectors on each end long enough 
to reach your chosen radio location 
(Hobby Shack)

1 each BNC female coupler (barrel) 
(Hobby Shack)

10 each 1-inch Schedule 40 water 
pipes, 24 inches long (hardware store)

4 each 1-inch Schedule 40 Tee (hard-
ware store)

5 each 1-inch Schedule 40 end caps 
(hardware store)

3 each 1-inch Schedule 40 couplers 
(hardware store)

4 each brass/bronze brazing rods, 3 
inches long (hardware store)

Building It
1. Drill one of the end caps with a 3/8-
inch hole. Countersink the hole with a 
half-inch bit on the inside of the cap so 
that there is about 30-50 mils of plastic 
left  on the original hole size. Th e BNC 
connector should fi t into this hole with 
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Anti-rotation pins prevent the mast from 
turning in windy conditions.

Label your fi ttings to ensure the right fi t 
when you reassemble the antenna.

The schematic.

fi rm about inserting the pipes into the 
Tees. Put a vertical pipe into the center 
Tee to check for verticality.

6. Drill (0.094-inch) the Tees/pipes 
at locations a, b, c and d as shown in the 
diagram. Put a short brazing rod into 
each of these holes to act as anti-rota-
tion pins.

7. Onto the vertical pipe in the cen-
ter of the H, put another Tee. Run the 
coaxial cable through this Tee and out 
the top.

8. Run the coax through another sec-
tion of pipe, another coupler, another 
section of pipe, and so on until the four 
sections of pipe form a mast 8 feet high. 

9. Attach the BNC (m) cable coming 
up the mast to the BNC (f) connector 
inside the end cap that forms the 
antenna. Put the end cap on the top of 
the mast and you are done.

Hey, wasn’t that more fun than a 
human should be allowed? In the com-
ing months we are going to talk about 
LED replacements for nav lights, strobes 
and a whole bunch more. Stay tuned. �



Last month we began our discussion of slow fl ight with a look at the aerody-
namics of fl ying slowly, and how this aff ects the airplane in the traffi  c pat-
tern and on the approach to landing. Sometimes, however, an approach goes 
wrong in a way that makes a safe landing diffi  cult or impossible. Th is can hap-
pen because of a poorly executed approach, leading to the airplane being too 

high to land safely without overrunning or being laterally off set from the runway. Th e 
pilot cannot align the fl ight path with the runway without doing a dangerous amount of 
low-altitude, low-speed maneuvering.

Th e pilot may execute a perfect approach and be forced to abandon the landing 
because of other factors like an intrusion onto the runway by another airplane, an 
animal or a ground vehicle. A sudden 
atmospheric disturbance such as a very 
strong wind gust or wind shear can also 
ruin an otherwise fi ne approach. 

In any of these situations, the pilot 
must execute a missed approach or “go-
around.” In so doing, the airplane must 
transition safely from a gliding descent 
towards the runway to a full-power 
climb.

Going Around
Aft er the base-to-fi nal turn, the pilot 
slows the airplane to approach speed and 
confi gures it for the approach and land-
ing. Th e airplane is typically in a high-
lift , high drag confi guration. Th e fl aps are 
down and at or near maximum defl ection. 
Th e landing gear is extended, and the engine is throttled back to near idle power.

During the majority of the fi nal landing approach, the airplane is fl ying at about 
1.3 times its stall speed. For the airspeeds and approach slopes typical of light air-
planes, this leads to a descent rate of 300-500 feet per minute. For some airplanes, 
this sink rate is higher, and can exceed 1000 fpm. 

A go-around appears simple at fi rst: Simply add power and fl y away. In fact, there is 
a lot more happening than meets the eye. In order to go around, the pilot must arrest 
this descent rate, establish a positive rate of climb, and clean up the airplane aero-

dynamically so that it can climb away. 
All of these actions produce eff ects that 
require attention to keep the airplane 
under control.

Power Up
On approach, the engine is at or near 
idle power. To climb away, full power is 
needed, so the fi rst action a pilot takes 
to initiate the missed approach is to add 
throttle. Increasing power at approach 
speed has several signifi cant eff ects. Th e 
fi rst desirable eff ect is that the airplane 
will begin to accelerate, and the rate of 
descent will slow somewhat. Th ere will 
also be some signifi cant trim and con-

trollability eff ects that the pilot must 
attend to.

Some airplanes exhibit large changes 
in pitch trim when full power is applied 
in the approach condition. Th is is par-
ticularly true of airplanes that have 
eff ective fl aps in the propeller slip-
stream. Th e increased airspeed over the 
fl aps induced by the propeller increases 

Safely executing a go-around.

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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Low airspeed—during takeoff , landing 
or go-around—means that the control 
power of the fl ying surfaces is reduced, so 
larger inputs will be needed. 



the lift  of the fl aps, increases the nose-
down pitching moment the fl aps pro-
duce, and also changes the downwash 
from the fl aps that impinges on the hori-
zontal tail. Th e relative strength of these 
eff ects varies from airplane to airplane, 
but oft en the tail downwash eff ect dom-
inates and causes a strong nose-up trim 
change when power is applied. Because 
the airplane is already fl ying slowly, it is 
important for the pilot to oppose this 
nose-up trim change and not allow the 
airplane to slow down further in order 
to avoid a stall.

If the airplane has a single engine, 
there will also be a signifi cant yawing 
moment due to the P-factor caused by 
the additional power. Th e pilot must 
oppose this yawing moment with rud-
der to maintain control and keep the 
airplane in coordinated fl ight. 

As we saw last month, lower airspeed 
means that the control power of the fl y-
ing surfaces is reduced. Accordingly, the 
amount of rudder needed to keep things 
under control in a go-around may be 
quite large. If the airplane has enough 
power, it might not have enough rudder 
power to maintain control at full power. 
Th is is the case for many WW-II piston-
engine fi ghters, and also for some of the 
higher-power homebuilt singles. A sig-
nifi cant number of accidents have been 
caused by the pilot losing control when 
applying full power at low airspeed, and 
then running out of rudder to oppose 
the yaw caused by the high power. If the 
airplane has the potential for this kind 
of problem, the pilot must fi rst apply 
partial power, and then add more power 
once the airspeed has risen to the point 
where the rudder is powerful enough to 
maintain control.

Pull Up
Once power has been applied, the next 
step in the go-around is to pull the nose 
up to aim the fl ight path away from 
the ground and establish a climb. Th is 
pull-up should be a smooth maneuver 
rather than an abrupt one. It is impor-

tant to make sure that the pull is grad-
ual enough so that the airspeed remains 
constant, or starts to rise. Th e airplane 
is fl ying slowly when the pilot initiates 
the go-around, and allowing it to slow 
down any more could have serious con-
sequences. 

First, the airspeed is relatively near 
stall speed, so allowing it to drop too 
much can stall the airplane. Second, 
allowing the airplane to slow much 
below approach speed will place it on 
the back side of the power curve, where 
drag increases with decreasing air-
speed. Th is increased drag will hurt the 
airplane’s ability to accelerate and 
climb. In extreme cases, usually involv-
ing a combination of high gross weight, 
large fl ap defl ection and high/hot 
conditions, it is possible to slow an air-
plane to the point where it will not climb 
at full power unless the pilot fi rst drops 
the nose and gains airspeed. In such a 
fl ight condition, the pilot cannot arrest 
the sink rate of the airplane without 
fi rst losing additional altitude to gain 
airspeed. If this happens at very low alti-
tude or in a situation where the airplane 
must clear an obstacle, the result can be 
unfortunate for all concerned.

Clean Up
Once the sink rate has been arrested 
and the airplane is gaining airspeed, the 
pilot must then confi gure the airplane 
for climb. In general, this means raising 
the fl aps and landing gear. Both of these 
must be done cautiously.

In general, it is unwise to retract the 
gear until the airplane is clearly estab-
lished in a climb. Th ere are two reasons 
for this. First, if the go-around is initi-
ated at low altitude and low airspeed, 
the airplane is likely to continue to sink 
for a few moments aft er the pilot applies 
power. It is possible that the airplane 
will briefl y touch down before climbing 
away. If the gear is down, this is not an 
immediate problem. If the gear is either 
retracted or in transit, the most likely 
point of fi rst contact with the ground 

will be the prop rather than the land-
ing gear. At best, this will damage the 
prop tips, and make the subsequent trip 
around the pattern a nervous one. At 
worst, it will kill the engine and lead 
to an unplanned gear-up landing and 
aft ermath.

Another consideration is that, though 
the airplane will have lower drag with 
the gear fully retracted than it does with 
the gear down, it may well have higher 
drag with the gear in transit than it does 
gear down. Th e retraction sequence on 
some airplanes incorporates things like 
opening doors that are closed with the 
gear down or, as is the case with the 
high-wing Cessna retractables, the gear 
legs will rotate during the retraction 
sequence so that the wheels are fl ying 
sideways through the air for a while as 
the gear cycles. Th is temporary increase 
in drag can be a problem if the gear is 
cycling just as the airplane is at its mini-
mum airspeed, and the pilot is trying to 
get the airplane to accelerate and estab-
lish a climb.

Flaps should be retracted gradually. 
Highly defl ected fl aps produce a lot of 
drag, but they also produce a lot of lift . 
Retracting them reduces drag, but is 
also reduces lift  momentarily, until the 
pilot can compensate by increasing angle 
of attack. Retracting fl aps suddenly 
can cause the airplane to sink quite a 
bit and, if the airspeed is too low, cause 
a low-altitude stall. On high-power air-
planes this is not a big issue, because 
the airplane has enough power to climb 
acceptably with the fl aps down. On 
some lower-power trainers the rate of 
climb with full fl aps is marginal at best, 
so the pilot must maintain altitude, but 
not be aggressive about trying to initiate 
a climb until the airspeed has increased 
enough to allow the fl aps to be partially 
retracted without stalling the airplane. 
Once the fi rst 10-15° of fl ap retraction is 
accomplished, the airplane will begin to 
accelerate much better, and it will soon 
be possible to completely retract the 
fl aps and establish a normal climb. �
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BUILDERS’MARKETPLACE
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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
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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

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

BUILDERS’MARKETPLACE  continued

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

www.mustangaero.com
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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

Download the 11-part Build Your 
Metal Skills as a single PDF.

This must-have resource is 
illustrated for first-time 

metal-workers and old hands alike.
Most everything you need to 
know, from material handling 

and cutting to deburring, drilling 
and riveting is in this series.

$19.95 to view or download at:

http//www.kitplanes.com/backissues

Metal Skills e-book

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



From the outset of the movement toward the Sport Pilot license and Light 
Sport Aircraft  in the mid 1990s, detractors noted the outcome of an earlier 
attempt at lower-cost sport aviation. Th e Recreational Pilot license and asso-
ciated Recreational Aircraft  category of the early ’90s were a resounding fl op: 
Only a few dozen Rec Pilot licenses were issued, and few copies of the three 

FAA-approved Recreational Aircraft  were sold.
By comparison, the newer Sport Pilot/LSA program is wildly successful with close 

to 1000 Sport Pilot licenses already issued and 46 LSAs already FAA-approved for 
factory-built, ready-to-fl y status. Everyone acknowledges that market saturation is 
likely to whittle the number of LSA manufacturers and importers, but with already 
fl ying prototypes from long-established brands in the game such as Cessna (with its 
factory-built SLSA) and Van’s Aircraft  (with its RV-12 LSA) optimism is high.

Other positive indicators are EAA’s seven-stop nationwide Sport Pilot/LSA tour 
completed last fall and continuation of the LSA Mall that will be stage center again 
this summer at AirVenture.

The Sebring Connection
Yet the best indicator of how far the new category has come since its offi  cial opening 
in September ’04 may be the LSA Expo, held in January for the third year at Sebring, 
Florida. Exhibitors and attendees were up almost a third from last year’s Sebring 
show. Virtually all factory-built LSAs were represented at the four-day event that 
began on January 11, and some were there in quantity. American Legend Aircraft  
brought four of its Cub-like airplanes, and many other companies displayed and fl ew 
three to six aircraft .

Th e Expo is diff erent. For one thing, it’s not a fl y-in; it’s an outdoor showcase of  
LSA-related products and services. Bob Wood, chairman of the Sebring show (offi  -
cially, it’s the U.S. Aviation Expo), makes clear another diff erence between this event 
and larger shows. “A major objective,” he said, “is to be a good host to exhibitors. Th e 
way to build a show is to attract exhibitors. Th e rest of it will come.” 

An example is the emphasis on fl ight demonstrations with prospective customers. 
Many other shows prohibit or greatly restrict the time and location of demonstra-
tions and sales-related fl ights. At Sebring, such fl ying is encouraged, and most air-
craft  companies brought one or more demo aircraft . Dedicated special runways and 
patterns for LSAs were in use all day when wind conditions permitted, which was 
most of the time. No accidents or incidents were reported during the four-day Expo, 
and well over 500 demo fl ights were completed. Pilots were assisted to keep things 
moving quickly and safely by volunteer “controllers” with paddles and hand signals, 
as at the big shows.

Wood and the organizing commit-
tee—all of whom are unpaid so far—
have attended all of the big shows. “We 
talked with every potential exhibitor 
with something for the LSA communi-
ty, whether it’s Garmin or Lowrance or 
an airplane,” he said. Garmin and Low-
rance were both represented.

Exhibitor space of 40x40 feet on 
concrete was $500 including tiedowns, 
a tent, a table and two chairs. “Th ose 
things are expensive,” Wood said. “We 
wanted to avoid requiring exhibitors to 
bring or rent tents.”

A fi rst-night party for exhibi-
tors included a reception, heavy hors 
d’oeuvres, wine, beer and music. Fri-
day night there was a dinner for volun-
teers and their guests hosted by a new 
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Does the Sebring Expo point  to LSA’s future?

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.

The number of visitors and exhibitors 
continues to grow at the Sebring Expo.

Bob Wood leads 250 volunteers at the 
highly successful show.



supermarket and featuring a speaker. 
About 250 attended. 

Initially, the Sebring Expo was a non-
profi t corporation set up under a Cham-
ber of Commerce charter. Starting this 
year, the event is organized as an S cor-
poration with seven shareholders. “Each 
member has put in some money,” Wood 
said, “and nobody is on a payroll. Th e 
staff  will be motivated to get this thing 
going—maybe for several years—with-
out getting paid.” Money that would be 
spent on payroll taxes and fringe bene-
fi ts is being poured back into benefi ting 
the organization, he said.

Results
Th e Sebring Expo formula seems to 
be working. About 70 aircraft  vendors 
attended, bringing 125 aircraft  along 
for display and demonstration. A total 
of 114 exhibitors signed up to be there. 
Th ree large tents accommodated inside 
booths, mostly with aviation prod-
ucts and services. Forums were held in
nearby hangars. Weather was good this 
year, and people liked what they saw.  

Attendees paid $5 for parking and 
$10 or less for admission. Th ey found 
ticket lines reasonably short and enough 
salespeople at the aircraft  display spac-
es and the tent booths on opening-
day Th ursday and on Friday to answer 
their questions. Saturday was consider-
ably more crowded, and on Sunday the 
crowd thinned again.

Numerous aircraft  made their fi rst 
Sebring appearance. One was the Infi n-
ity Commander powered parachute, 
which just received its FAA LSA approv-
al. Th e company intends to produce 
both factory-built and almost-ready 
ELSA kits. Other newcomers includ-
ed the T-tail Dova Skylark, the Brazil-
ian-made Seamax amphibian (expecting 
FAA LSA certifi cation this year) and 
a new weight-shift  model from Delta 
Trikes Aviation. 

Also on the new list were Avia’s A-16 
Sport Falcon, the Apollo Fox and Fanta-
sy Air’s Mystique. IndUS showed parts 
for its new IndUS Th orpedo T211 LP 
that will raise airspeed. Most of these 
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LIGHT LIGHT STUFFSTUFF

Get Yours at:   www.SonexAircraft.com/25grand or call:   920.231.8297

• Complete Kit Prices starting at $13,495
    • Total Completion Costs as low as $24,730
        • Easy to Build and Inexpensive to Maintain
            • The Best Performance per Dollar available

More of the Play
       Less of the Pay



aircraft  were seen in the air.
Cessna’s prototype Sport LSA made 

its fi rst public-event fl ights while we 
watched from the ground. Lacking both 
a completed interior and a production 
decision from Cessna’s parent compa-
ny (Textron), the Sport attracted con-
tinuous crowds. Th e considerable cadre 
of yellow-LSA-shirted Cessna employ-
ees even permitted admiring potential 
customers to touch the aircraft . One 
employee agreed with me that the ques-
tion of the week was, “When does the 
Textron board of directors meet next?” 
At press time, no production go-ahead 
had been announced, but everyone 
expects it to happen.

Several engines also made their 
Sebring debuts, including Vulcan Air-
craft  Engines’ four-cylinder inline diesel 
and UL Power’s UL260i from Belgium. 
As at other events, EAA provided free 
Sport Pilot student certifi cates during 
most of the Expo. 

Talk overheard in the food court tent 
indicated that some people came to 
help them decide which LSA to buy, not 
whether to jump in. Several companies 
verifi ed the buzz, noting that they had 
taken multiple orders at Sebring.

Collecting Impressions
While at Sebring, I fl ew fi ve diff er-
ent LSAs new to me, and I plan to fea-
ture them one at a time in this column 
in future months. Among the most 

interesting is the LSA version of the 
Italian-built Sky Arrow line that has 
been available for more than a decade 
as a factory-built airplane in Europe 
and as an amateur-built kit in the U.S. 
An especially interesting feature in the 
Sky Arrow 600 LSA is availability of an 
approved, easily installed and removed 
hand control for pilots without the use 
of their legs. Look for some comments 
on that in a future column.

Next year’s Sebring Expo is scheduled 
a week later—January 17-20. And here’s 
a travel tip for those arriving by airline: 
Using Orlando instead of Tampa should 
shorten drive time considerably. Event 
details will be found at www.sport-
aviation-expo.com. Expect to be 
impressed by what’s on display and by 
the event itself. �
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LIGHT STUFF

Rigged for test fl ights—note the articulat-
ing boom pitot head, foreground—the 
Cessna Sport fl ew at a public event for the 
fi rst time. 

The Brazilian Seamax should receive its 
LSA certifi cation this year.
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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
1946 Fairchild 24R Project. New wings
ready for cover. Have fabric, manuals, paper-
work. Ranger engine overhauled. AMP super-
vised. VA 540-343-6769, 917-815-5557.

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

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.

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

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

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.

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

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

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
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THE CLASSIFIEDBUILDER  continued

PAZMANY PL-2 - 2-place, all metal, plans $425.

PAZMANY PL-4 - Single-place, all metal, plans

$375. PAZMANY PL-9 Stork - 2-place stall

(fieseler Storch, 3/4 replica) welded tube fuse-

lage, aluminum wing and empennage. Fabric

covered. Super detailed plans (700 sq. ft.) $550.

PDF info pack $9 available at website. Air Mail &

Insurance all plans: US $20, Canada $35, foreign

$80. PL-9 Video $30, mail US $3, foreign $6.

PAZMANY AIRCRAFT CORPORATION,

(new address) PO Box 60577, San Diego,

CA 92166 www.pazmany.com Email:

info@pazmany.com Phone: 619-224-7330

Fax: 619-224-7358

SONERAI SERIES of Sport Aircraft. Sonerai

I, midwing, single place, Sonerai II Original

(LSA optional) mid wing or low wing or Son-

erai II Stretch two place tandem low wing. II

and II Stretch have optional nose gear. 4130

steel fuselage, fabric covering, and all alu-

minum foldable or removable wings. Rugged

aluminum landing gear. Powered by depend-

able, 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. 

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

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

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.

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

“It’s a reproduction of a Russian Polikarpov but 
since it is a composite my wife calls it a Poli-ester!”

“GP-4” MORE SPEED, LESS MONEY!

240 MPH cruise on 200 HP. All wood, 
2-Place, Oshkosh Grand Champion. Full builder 

support. Info Pak $15 ($18 overseas). 
Plans $385 ($430 overseas). 

OSPREY AIRCRAFT
3741 El Ricon Way, Sacramento, CA 95864

Email: gp-4@juno.com

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
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“Scratch Building Basics” Terrific 2 DVD set
demonstrates basic techniques, tools for
building a metal aircraft from plans. $39.00.
Free shipping. Homebui l tHELP 9186
County K Brussels, WI 54204 Details:
www.HomebuiltHELP.com

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

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

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

25 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 FROM $200-GUARANTEED. Kawasa-
ki, Rotax, Hirth, and most other brands with BEST
reduction drive, carburetor, exhaust selection of
accessories with top-notch service from our
friendly staff. J-Bird, 210 Main St., Kewaskum,
WI 53040, 262-626-2611.

“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 REDUCTION DRIVES for Chevy
V8s and V6s, $7,500. John Worden, Alternate
AirPower www.alternate-airpower.com
worden@owt.com 509-627-3096.

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

PROPELLERS-ENGINES-PSRU-FWF

VESTA INC.
www.VestaV8.com • Tel: 908-238-9522

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

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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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

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

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.

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.

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

WWW.SportAircraftMarketplace.com -

Devoted exclusively to sport aviation! Buy -

Sell - Trade. Find instructors, flight schools,

equipment. Now FREE ads! Visit us today.

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.

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

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 & BREATH 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

THATCHER CX4

A VW powered all metal light sport aircraft. 
Plans built, easy. You make it - engine, canopy, cowl:

$10,500. With majority formed parts, and engine, 
about $16,000. 125 mph cruise.

www.thatchercx4.com
Email: thatchercx4@cox.net

Phone: 850-712-4539
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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

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

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

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.

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:  Aug ’07 AD CLOSE:  May 2, 2007
ON SALE: Jul 3, 2007

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

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

QUICKSILVER ULTRALIGHTS
#1 Selling Ultralight in the World.

Available in 60 Hour KITS. 
Easy to build, fun to Fly. New and Used Aircraft.

Sport Pilot and Ultralight Training

WWW.QUICKSILVERULTRALIGHT.COM
Ph: 800-852-8756 • Open every day.

LEGAL EAGLE ULTRALIGHT

A part 103 legal Ultralight with the popular Better Half VW.
$2,000-$5,000 depending on scrounging ability. Kits being
shipped. Plans $50, eng. plans $20, videos $25 ea., prop 

hubs $150, info $5 (eng. or plane). Check/m.o.:

L. E. MILHOLLAND
PO Box 747-K, Brookshire, TX 77423

Ph: 281-375-5453  • Cell: 281-785-3777
leonard@lemilholland.com • www.betterhalfvw.com
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Zenith Aircraft Company

Kit Planes For The World™

www.zenithair.com




	0607-C1-C2-0109
	0607-1015
	0607-1623
	0607-2430
	0607-3137
	0607-3841
	0607-4251
	0607-5255
	0607-5660
	0607-61
	0607-6264
	0607-6566
	0607-6771
	0607-7274
	0607-7579
	0607-80-C3-C4



