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ANDY KEECH, EAA 169840
he 1930s was a decade of gyroplane develop-
ment that eventually led to helicopters. The
tractor gyroplanes developed then flew high,
far, and acceptably fast. They had the capa-
bility of landing in their body length and
could land across the runway in a strong crosswind.
Their safety record was not matched by general avia-
tion aircraft for another 40 years.

Andy Keech and Woodstock
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But, development of the tractor gyroplane ceased with
a demonstration of a Fiesler Storch in 1938, which es-
tablished that specialized fixed-wing aircraft could per-
form most of the important capabilities of the gyroplane.
Fixed-wing machines were less expensive, more robust to
battle damage, and their development was a faster matur-
ing science. Gyroplane development went into remission
for well more than a decade.

The re-emergence of the gyroplane came about 15 years
later, in the mid-1950s, in the much different form of Igor
Bensen’s Gyrocopter with the engine behind the pilot.
This layout was copied, cloned, and improved in various
forms, but overall it produced an unfortunate record as
one of aviation’s most accident-prone ways to fly.

Ron Herron, EAA 420005, and I looked at the tractor
layout and wondered how much more successful it could
be with modern materials and a modern aero engine.
With some 60 years gone by one could only wonder. Our
curiosity...and the results we achieved...occupied eight
years of our lives. It was time well spent.

The only realistic and convincing way to judge success
is to make unquestionable, officially verified, and inter-
nationally recognized performance attempts at the widest
range of world records, witnessed by the National Aero-
nautic Association (NAA) and certified by the Fédération
Aéronautique Internationale (FAI).

Aviation in general and gyroplanes in particular have a
tradition of advance promises of performance, sometimes
from nothing more than an artist’s computerized impres-
sion of a futuristic design. Ron is a modest and understated
designer/builder, and we came to an early agreement we
would never telescope our performance intentions ahead
of an attempt and would not release the news of successes
until they were officially verified by the FAI in Lucerne
and posted on its website.

If we were to turn the momentum of rear-engine auto-
gyros to the safer tractor layout, we would spare no effort
to the credibility of what we were doing.

in all aspects. The technical challenges as seen by

myself (as pilot) were resolved and handled by Ron
(an airframe and powerplant mechanic and instructor
with 30 years’ experience and a lifetime focus on auto-
gyros). I found the record range was a treasure trove of
confusing options and alternatives. Eventually it emerged
that there are simply two measures of performance...how
far and how fast.

In the horizontal they are distance and speed. In the ver-
tical they are time to climb and altitude. These are obvi-
ous for good reason; anyone with an aircraft wants more
rather than less of all these measures. When we began
this project we knew there was only one aircraft in the
world to hold all four forms of performance as world-class
records—a Russian military aircraft, the Beriev M12.

Aviation is not rocket science. The oppositions to per-
formance are gravity and drag. We decided that all efforts

Ron and I began as naifs in the record-setting game...

26,408 FEET

would be made to reduce the weight of the aircraft and to
clean it up so that it would slip through the air with less
turbulence. With a high-altitude engine we added the op-
tion of working in thinner air (around 15,000 feet).
Weight reduction was our top priority. We decided we
would spend up to $300/pound in options for lighter
components. We chose a very light radio and used glider

fabric (1.7 ounces/square foot) rather than standard air-
craft fabric (2.7 ounces/square foot). When painted, the
former weighed 6 pounds less than the latter. That is the
weight of an extra gallon of fuel—another 10 minutes of
range and a faster climb and higher ceiling.

The frame was tubular steel, which is light, strong, and
provides a robust and stiff roll cage. We carried the very
lightweight philosophy into all decisions, including mini
diode lights in the cabin and 3-inch wide strip maps where
charts were required in the longer flights.

The engine was a turbocharged Rotax 914. It is light
and capable of 100 percent power to 16,000 feet, and
apart from the 32 records held by this aircraft, the 914
flew the previous world records (by Barry Jones and Bill
Clem) for distance and altitude. It has operated on other
aircraft (when highly modified) to 60,000 feet. A normal,
stock 914 has even flown over Mt. Everest (29,000-plus
feet). I found it to be trouble-free.

Ron made a progression of streamlining alterations.
The most effective was fairing components within the
prop arc (landing legs, bracing supports to the mast, and
rounding out the interface between the horizontal stabi-
lizer and the fuselage). This produced a 15 mph increase
in speed and was the most heartening discovery to me.
Ron’s grasp of the most effective modifications for the
missions was always better than expected. Fairing the
rear of the mast and the wheels improved the speed only
by a trifle.

The previous tractor gyros (in particular, the Pitcairns)
were sized to the Fleetwing fuselage and 300-hp radial
engines. We began with a blank sheet of paper. There was
no reason to make our gyro oversize, so it was built to
my body size--18-inchwide shoulders and 160 pounds.
This produced an airframe with no waste aerodynami-
cally and at a size that could fly and compete in both
autogyro (E3) weight categories (above and below 1,102
pounds): E3a and E3b.

Empty weight ranged from 550 pounds to 600 pounds
depending on configuration: stripped down for altitude
or tanked up for maximum range. The aircraft could fly
very well at more than twice its empty weight. On one
flight it grossed 1,132 pounds at takeoff.
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To fly to the scope of our intentions we required oxy-
gen and a transponder. These were placed forward of the
pilot where they could be adjusted and controlled. With
this were two GPS units, powered by aircraft power and
batteries for redundancy in navigation, and a flight re-
corder to confirm performance.

Cabin heat was omitted simply by our not thinking
about it until it was too late to build it in. This preyed on
my mind for five years until it was put to the test. Fly-
ing CAVU (ceiling and visibility unlimited) with layered
black clothing and in a mildly ventilated cabin produced
a snug enough accommodation.

We dubbed the autogyro an LWS5, “LW” for “little
wing,” painted it yellow, and called it Woodstock.

e started our record flying with little understand-
Wing of how to estimate anything near the maxi-

mum performance. We had little experience in
focused performance, except in transcontinental record
flights (“There and Back,” EAA Sport Aviation, May 2005),
which had elements of speed, distance, climb, and alti-
tude. So we had some understanding of what could be
expected.

In discussions with Ken Wallis, my mentor (Ken held
all the records in the gyroplane class at one time), it ap-
peared that one needs three attempts at records to get a
rough approximation of how well we will fly, determine
improved strategies/technical modifications for later at-
tempts, and make refinements based on what we learned
to this point. Then you make a “push the envelope”
flight in the final round.

The costs involved are essentially the same whether
one succeeds or fails. Therefore it is normal to be con-
servative on the initial attempts to gain the record and
avoid the loss of confidence and momentum that comes
with failure. This is most true with the long-range speed
and distance flights that are flown concurrently. To sus-
tain high power through the speed flight runs the risk of
not completing the flight from fuel exhaustion on the
distance requirement. Therefore one flies slower (than
ideal for speed) to conserve fuel for distance.

In our case, we made significant improvements in
speed and distance on all rounds, yet on all of the long
flights (seven!) I still landed with two hours of fuel re-
maining, mostly because the improvements in the air-
craft and our technique kept advancing faster than our
performance expectations. While that may be technically
wasteful we were very happy with the outcomes.
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eather is a big factor in performance flights, par-
Wticularly in speed/distance flights where wind

and access to high altitude play a big part. Begin-
ning with the start of building Woodstock through the last
flights—eight years-I kept a year-round Internet awareness
of the jet stream. This allowed me to anticipate its effect
on the flights and to choose the ideal part of the year to
make the attempts. The jet stream bottoms out in the
south mid-winter, and that coincided with our location at
North Little Rock Municipal Airport in Arkansas. Engine
performance considerations relating to oil temperature
and power output come with low temperatures.

North Little Rock had one obvious advantage; it was
within a short walk for Ron to work on the modifications
to the LWS at leisure, though it required me to commute
1,100 miles from Washington, D.C. to fly. Having a Na-
tional Oceanic and Atmospheric Administration weather
station on the airport also helped because the staff took a
friendly and focused interest in our enterprise and spared
no expertise or time giving us the best advice as to what
to expect many days in advance of flights. This was a big
component in our confidence and success on the more
serious and longer flights.

for accurate judging and recording of the tasks un-

dertaken. This includes weighing of the aircraft on
certified scales, adherence to the rules, timing of arrivals
and departures, paperwork, and so on. They generally
have flying experience; some have a lifetime of profes-
sional expertise. The most helpful was Ted Kelly of Clarks-
dale, Mississippi, a retired United 747 captain.

In the days leading up to the most demanding dis-
tance flight, he accompanied me to the weather meeting
to see how the office functioned from the inside. While
we were watching the information being displayed on the
computer screen he asked if we could see the isobars and
isotachs. This was hardly a question I would have asked
because I did not know the significance of the question.
However, airline pilots know that when the isobars (pres-
sure lines) and isotachs (wind speed lines) are parallel, the
air is free of turbulence. That realization and confidence
allowed a more aggressive approach to engaging higher
altitudes. We had the perfect day. CAVU all the way, and
wind on the tail. On that day (February 3, 2007) we re-
set our previous world straight-line distance record by an
additional 200 miles (a 30 percent improvement on the

The NAA provides a trained witness to oversee flights








