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The original Aerolite 103 designer, Terry Raber, fl ies his machine at 

EAA AirVenture Oshkosh 2011.

Photography by Jim Raeder
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THE AEROLITE ��� STORY is one about a perfect little fi xed-wing 
ultralight that was conceived as a back-to-basics retro design 
almost 20 years ago. It was designed with just about everything 
you could want in an ultralight. It fl ew well and won awards. 
People wanted to buy them, but within about seven years of its 
introduction, the manufacturer closed its doors with unfi lled 
orders. This business failure shows that it takes more than an 
excellent design to make a successful airplane. The company 
must be able to deliver products on schedule and keep the cus-
tomers happy. 
 The Aerolite 103 story has a happy ending, however, with Terry 
Raber,  the original designer putting the ultralight back into lim-
ited production in 2010, and fi nally, like a bird looking for a nest, 
the Aerolite found a new home in 2013 with a new owner, Dennis 
Carley of U-Fly-It Light Sport Aircraft in DeLand, Florida.
 Terry, a certifi cated fl ight instructor and former corporate 
pilot, got hooked on ultralights when he fi rst fl ew a Sunburst ul-
tralight in the 1980s. He established a reputation as a CGS Hawk 
dealer and a prize-winning builder with a Reserve Grand Cham-
pion CGS Hawk at the 1995 Sun ’n Fun International Fly-In & 
Expo. In 1996, he began designing a back-to-basics retro design, 
saying he thought there was a real need for a modern ultralight-
legal machine. Ultralights had evolved in the 15 years since their 
birth in the early 1980s into full-featured, proper little airplanes, 
and many exceeded the 254-pound legal weight limit.

EVERYTHING YOU COULD WANT

Terry took the best ideas from existing designs and incorporated 
just about every feature you could want in an ultralight. The 
resultant Aerolite 103 was a high-wing pusher with a windscreen, 
ailerons, fl aps, tricycle gear, brakes, and electric starter. It was 
built with aluminum tubes and Dacron sailcloth for easy repairs. 
High-wing airplanes make good ultralights because you have a 
better view of the scenery below, and they may be better for low-
time pilots in crosswind landings. Tricycle gear and brakes make a 
real di� erence and could lengthen the life of the airframe (besides 
making it easier to turn around at the end of a runway in a cross-
wind). Pushers are often preferred in slow fl ying for a better pilot 
experience and to get the engine noise behind the cockpit. Add a 
four-point harness and make it ready to fl y (RTF) for a reasonable 
price, and the Aerolite 103 had everything you could want.
 The Aerolite 103’s wing and airframe are heavily based on the 
CGS Hawk and Quad Cities Challenger. The wing is similar to the 
Challenger wing, but shorter at 26 feet, 10.5 inches. The large tail 
is similar to a T-Bird or CGS Hawk, and the landing gear struts 
are fi berglass tubes that have proved successful in countless 
ultralights, trikes, and powered parachutes. The fuselage is based 
on a single lower keel, a bit like a weight-shift trike. The airframe 
is mostly bolted-together 6061-T6 aluminum tube and gussets. 
 Terry called his ultralight the Aerolite 103 to advertise its 
compliance with the FAR 103 regulations. It was introduced at 
EAA Oshkosh 1997 where it won the Grand Champion Ultralight 
award. He went on to win several more awards at Oshkosh and 
Sun ’n Fun in the next three years. It had lots of great features 

This elegant, 5-gallon, spun-aluminum fuel tank is from a sandrail buggy.

A bare Aerolite 103 fuselage with the control system installed.

A green, Kawasaki 340–powered Aerolite 103 climbing away at AirVenture 2014.

Photography by Dan Grunloh
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and excellent craftsmanship, so the demand was high. That’s 
where the problems began. 

BUSINESS DIFFICULTIES

Terry loves to build airplanes but prefers a small shop operation. 
He never wanted to be an aircraft manufacturer; he predicted in 
1997 that he would build two airplanes per month. A year later in 
1998, Aero Works Inc.—the company doing the production—pre-
dicted it could build fi ve per month. Due to strong demand, kits 
would be o� ered instead of producing only completed ultralights, 
as originally planned. The venture didn’t work out as hoped, and 
kit production ceased in 2005 when the company fl oundered. 
 Veteran manufacturers in the homebuilt movement under-
stand that airplane kits can be more work and require more sup-
port than simply building the airplane as a ready-to-fl y aircraft. 
The precise details here are not important, except to say that 
late deliveries, incomplete kits, and canceled orders can bring 
a company to its knees as buyers wait longer and longer for de-
livery. Because of lost records, no one knows for sure how many 
Aerolites were built, but 130 or more Aerolites were shipped 
worldwide. There are at least six listed on the FAA database as 
N-numbered amateur-built experimental aircraft. Probably more 
could be found by searching for variations in the name.

U-FLY-IT TO THE RESCUE

Fortunately, Terry resurrected the design in 2010 with a few 
minor improvements, including a spun-aluminum fuel tank, 
hardware upgrades, and a new engine. A lightweight 28-hp Hirth 

F-33 engine allowed additional features to be added to the de-
sign, such as a three-blade composite prop, electric fl aps, electric 
start, brakes, wheelpants, streamline strut and gear fairings, and 
basic instrument package. He fl ew it at EAA AirVenture Oshkosh 
that year and again began limited production of the Aerolite 103.
 Unfortunately, within two years Terry realized he still didn’t 
want to spend his time manufacturing airplanes. In late 2012, he 

SPECIFICATIONS    
Empty weight (Hirth F-33): 235 pounds
Gross weight: 600 pounds
Length: 16 feet, 3.25 inches
Wingspan: 26 feet, 10.25 inches
Wing area: 121 square feet
Design limit load: +4/-2g 
Engine power: 28 to 50 hp
Propeller diameter: 60 inches
Stall speed, fl aps extended: 26 mph
Stall speed, clean: 28 mph
Cruise speed: 45 to 63 mph
Top speed: 63 mph
VNE (never exceed): 70 mph
Maximum crosswind: 15 mph
Rate of climb: 600 fpm
Sink rate: 350 to 400 fpm
Roll rate: 45 degrees to 45 degrees per 2.5 seconds
Takeoff and landing: 100 to 200 feet

Dennis Carley is now the proud owner of the Aerolite 103 design.
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sold the complete package of design rights, drawings, construc-

tion jigs, and remaining parts to Dennis Carley. Everything 

was packed up and moved from Millersburg, Ohio, to DeLand, 

Florida, where his company provides sales, service, instruction, 

assembly, and repair of ultralight and light-sport aircraft (LSA). 

Dennis has built more than 100 ultralights and experimental 

aircraft in the last 20 years, including many trophy winners. As a 

Quicksilver and Challenger dealer with a builder-assist program, 

and a former designated airworthiness representative (DAR), 

Dennis inspected and certifi cated hundreds of LSA and experi-

mental aircraft during the implementation of the LSA rule. 

 Dennis wants to manufacture airplanes, and he has the facility 

and the sta�  that can do it. U-Fly-It has a 5,000-square-foot facil-

ity at the DeLand Municipal Airport that can build 10 airframes 

at time. They built 20 Aerolites in 2013 and 40 in 2014, and they 

expect a maximum output of 50 per year. Perhaps for the fi rst 

time, the Aerolite 103 will be built using mass-production tech-

niques. The Aerolite 103 is available only as a complete, ready-to-

fl y ultralight that has been test-fl own or as a complete airframe. 

There are no kits. 

 Very little has changed on the Aerolite 103 from the version 

reintroduced by Terry in 2010. It was—and is—a clever design 

that incorporates components from outside the typical parts 

stream. The control yoke, familiar to conventional pilots, helps 

to simplify the control system and allows duplicate push-pull 

cables to operate the ailerons and elevator, providing a level of 

redundancy. The yoke, the spun-aluminum fuel tank, and the 

seat were originally designed for sandrails—a kind of light-

weight dune buggy intended for sand dunes. Dennis added a 

slip indicator and some turnbuckles in the control system. The 

fi berglass nose cone was originally painted, but the color is now 

molded into the fi berglass. The Dacron wing and tail coverings 

seen at AirVenture 2014 and at Sun ’n Fun fi t perfectly, and they 

match the quality of fi t that Terry produced in his show planes. 

Dennis intends to continue that tradition with a sailmaker in 

Tennessee who has the patterns. The plastic-extruded stream-The underwing mount for the Hirth F-33 with a cog belt updrive and electric starter.

A portion of the 5,000-square-foot U-Fly-It shop at the DeLand, Florida, airport.

Photography by Dan Grunloh and courtesy of U-Fly-It
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lined strut fairings that Terry sold industrywide for many years 
are now sold through U-Fly-It.

ENGINE CHOICE MAKES THE ULTRALIGHT

When fi rst introduced in 1997, the Aerolite 103 fl ew with a 35-hp, 
two-cycle 2Si 460-F35 engine that weighed 66 pounds. A year 
later, production shifted to an 85-pound Rotax 447 engine when 
the 2Si became unavailable. The Rotax 447 was popular, but the 
weight increase meant that the Aerolite 103 was pushing the ul-
tralight weight limit with minimal options allowed. When Raber 
returned 13 years later to AirVenture 2010, he had switched to 
the 28-hp, single-cylinder Hirth F-33 with a displacement of 313 
cubic centimeters. It weighs only 55 pounds ready to run and 
leaves plenty of room for airframe options with weight to spare. 
A standard Aerolite 103 can be almost 20 pounds under the limit 
with the Hirth. It’s a repudiation to the claim heard in the 1990s 
that it’s too hard to build a legal-weight, fi xed-wing ultralight 
with full three-axis controls.
 The German-built Hirth F-33 is still a two-cycle engine and 
a single cylinder as well, but there is no ignoring the weight-to-
power advantage. The engines have gotten better over time, but 
to be fair, anytime you have two cylinders or less, it’s always best 
to have someplace to go if you lose power. It’s not that hard when 
you can land in 130 feet like the Aerolite 103 will. The engine has 
dual CDI ignition, a charging system, belt reduction drive, and 
electric start. It uses premixed fuel at an 80-to-1 ratio and does 
not have oil injection. The starter is cranked with a lithium bat-
tery weighing a mere 1 pound, 5 ounces.
 With 25 pounds of torque, the Hirth is also fl ying powered para-
gliders, single-seat trikes, and other FAR 103 ultralights. Dennis 
said they get more than 200 pounds of thrust from the F-33 with a 
60-inch prop. The Aerolite 103 will climb 600 feet per minute (fpm) 
with this engine and cruise at 60 mph on 80-percent power. 
 This bird is not a slow “fl oater.” It gets up and moves right 
along. The fl aps must be rigged a few degrees downward (even 
with this small engine) to prevent the ultralight from exceeding the 
63-mph speed limit for ultralights. Takeo� s are shortened about 30 
feet with 15 degrees of fl aps. Dennis (not a little guy) made plenty of 
takeo� s from the ultralight runway at AirVenture going uphill with 
this engine, and it fl ew well. To get a close-up view, please watch 
the video “Ride along in an Aerolite 103 at AirVenture.”
 Here is a tip from Dennis about vibration. He frequently 
equips the single-cylinder Hirth with the simple Balance Masters 
prop-balancing ring on the prop fl ange. It sometimes helps tame 
vibrations, but maybe only by 10 to 15 percent. On a hunch, he 
installed a similar, specially made o� set balancing ring on the 
magneto end, under the recoil starter cover. He said the second 
ring dramatically reduced engine vibrations by maybe 50 percent. 
It was like turning a switch on and o� , he said. 
 If the Hirth F-33 is not to your liking, U-Fly-It also o� ers the 
Kawasaki 340 and 440 engines, the Rotax 447 and 503, and other 
applicable Hirth models. The Aerolite 103 can meet legal ultra-
light weight with 32-hp twin-cylinder, inline, air-cooled Kawa-
saki 340, but most of the other engines will put it over the limit. A 

The Aerolite 103 features robust aluminum tube-and-gusset construction in the 

landing gear area.

A four-cycle, V-twin Briggs & Stratton engine on the Aerolite 103, shown here at 

Sun ’n Fun, is now mounted under the wing, according to reports on the Aerolite 

Facebook page.

A view of the cockpit, control yoke, and the push-pull control cables.
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couple of the N-numbered Aerolites in the U.S. registry are listed 
as having the 52-hp Rotax 503 engine. Weight is not a problem 
for them as design gross weight is 600 pounds. 

FOUR-CYCLE V-TWIN POSSIBLE

At Sun ’n Fun 2014, Dennis displayed a modifi ed four-cycle V-twin 
Briggs and Stratton engine, one of two that came with the pur-
chase of the company. The original 22-hp engine is modifi ed to 
run 4200 rpm and produce 32 hp. A German company has been 
building this conversion for at least 10 years for powered paraglid-
ers and light trikes. The engine is 19 pounds heavier than the Hirth 
F-33, coming in at 71 pounds with starter and reduction, not in-
cluding prop and prop fl ange. Dennis reports the Aerolite 103 fl ies 
fi ne with the Briggs. He gets 190 pounds of thrust swinging a 60-
inch prop. To make legal weight with the V-twin, the Aerolite must 
have nylon wheels, no wheelpants, and a few less options. The 
four-cycle Briggs engines are now being modifi ed in the United 
States. An active motorsports community builds these engines for 
drag-racing garden tractors. The original top-wing engine mount 
seen at Sun ’n Fun 2014 has been replaced with a below-the-wing 
mounting with a lighter and more refi ned reduction drive.
 The Aerolite 103 is now available in European Union 
countries as the Aerolite 120, so named because of the new 

120-kilogram (264-pound) empty weight limit proposed in 
German regulations. Germany and the United Kingdom have 
implemented measures similar to our FAR 103. The slightly 
modifi ed Aerolite 120 for the German market was displayed at 
AERO Friedrichshafen 2014. It will be manufactured here in 
the United States, with fi nal assembly overseas. More details 
can be found in an April 12 report from AERO 2014 archived at 
www.ByDanJohnson.com.
 The cost of a ready-to-fl y, test-fl own Aerolite 103 is $16,790 
with electric fl aps, electric start, four-point harness, two-blade 
wood prop, and full instrumentation. For more details about an 
ultralight that has just about everything you could want, go to 
www.UFlyIt.com. See Dennis Carley in this YouTube video interview 
at Sun ’n Fun 2013. The fl ying footage in that fi lm is with designer 
Terry Raber fl ying the Aerolite at AirVenture. Get more Aerolite 103 
pictures and the latest news on the Aerolite Facebook page. 
 Please send your comments and suggestions to 
dangrunloh2@gmail.com.  

Dan Grunloh, EAA 173888, is a retired scientist who began fl ying ultra-

lights and light planes in 1982. He won the 2002 and 2004 U.S. National 

Microlight Championships in a trike and fl ew with the U.S. World Team in 

two FAI World Microlight Championships. 


