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The Aerosport "Rail", N-4334, with all fans flying, is seen here before the fuel tanks were
changed to a central location just behind the pilot because of a potential fire hazard.
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RAIL, ACCORDING to Webster, is a "small
wading bird, characterized by short wings and tail, long
toes, and a harsh cry". Naming the Aerosport Two the
"Rail" was one of those after-the-fact whims.

Harris Woods and I were looking at the completed
assembly drawing of the airplane and deliberating over a
choice of names. At this late date, it is unlikely that
credit for the name "Rail" will ever be given to its
originator. Suffice it to say that the name is equivocal
enough, when you consider that the fuselage boom is like a
rail, and the airplane is indeed characterized by "long toes,
and a harsh cry"!

If the name is difficult to trace, the origin of the con-
figuration is even more obscure. Woody, best known in-
EAA circles for his Woody Pusher, and I spent countless
hours in dusk-to-dawn conversations evolving the concept
of the aircraft in general, and Aerosport, Inc. in particular.

First, we set ourselves several definite goals. Through
our observations and experience in amateur built aviation,
we have become acutely aware of the need for economical,
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simple aircraft designs. We are both summarily awed at
the masterpieces of craftsmanship and design that prolifer-
ate in ever-increasing numbers at fly-ins. But, we are also
aware of the immense difficulty that an average man"
would have in duplicating such airplanes. This truism
struck home in a particularly graphic way recently when
we studied a set of plans for one of the popular high-
performance two-place homebuilt designs, with the in-
tention of bidding on the construction of an airplane for
the plans' owner. It was graphically evident that our bird
would have to exceed the price of a new factory-built
airplane of about the same performance. The airplane was
obviously engineered properly and would be a wonderful
factory-built airplane, but the complexity of forming for a
"one-off" production run simply precludes efficient
amateur construction. If I may repeat myself, there is a
need for simple, safe designs for the average enthusiast.
Bill Evans, with his fine Volksplane, is another supporter
of this concept.

Secondly, safety is as vital to our thinking as any
combination of other goals or motives. We are adamant in
our belief that any homebuilt design released as plans or
package should be thoroughly flight-tested and stress-
analyzed before the first three-view or plans set is sold.
Thus we set our second precept: Both the Woody Pusher
and the "Rail" have undergone analysis and gust-loading
studies virtually equivalent to that necessary for Type
Certification.



Third: Honesty — from the business standpoint, we
would rather file bankruptcy and advertise only conserva-
tive performance than "exaggerate and succeed". Some-
where in our lives we have had this liability engraved
in our personalities.

Our initial program was the Aerosport One, a high-
cantilever-wing all-metal tri-gear tractor configuration.
Our immediate design goals with the Aerosport One were
simplicity of construction, good slow-flight characteristics,
and comfortable cabin for one. The Aerosport One got a bit
out of sequence with the Aerosport Two, the "Rail", when
we brainstormed our way into the "Rail's" configuration
late one night, but it will show up again in a few
months. Since the Aerosport One is a single-engine bird,
and the Aerosport Two is a twin, I suspect that some wag
in the background imagines the Aerosport Three will be a
tri-motor!

We made the decision temporarily to drop the One and
design the "Rail", using the same wing design. We felt
that the "Rail" would attract a lot more attention, due to
its unique configuration, be more exciting to fly, and would
also provide a convenient test-bed for powerplants.

Since the "Rail" would certainly attract builders who
hadn't before considered homebuilts, we stressed thor-
oughness and simplicity in its design. Woody, a career
aeronautical engineer, was popular with the advanced-
design departments of Lockheed, North American, Bell,
and others for his uncanny ability to design simple and
practical designs and mechanisms. This virtue permitted
him to make the "Rail" as simple a design as possible,

Harris Woods, designer of the "Rail",
drills the skin on the all-metal wing.
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The "Rail" might trace some of its origin to the Woods
"Windy", N-4744G, developed as an experiment in 1966
by Woods.

within our definitions of safety and performance.
After expressing my ideas regarding the configuration,

I left Woody to slave at the drawing board. After all,
this dynamo "Woody" has designed and built 15 home-
builts, all after hours, for recreation. I sincerely doubt
that there are five other men in the country who can
claim such a thorough background. What emerged a few
months later was a wonderfully executed configuration
that has proven to be a very outstanding airplane in the
areas of ground handling, flight controllability and
response, and short-field performance. And, as that wag is
saying, visibility!

Working evenings, Woody and I built the prototype
over a period of two and a half months. The airplane
was built in a two-car garage which it just barely fit
when fully assembled. The most important construction
aid was the 3 x 12-ft. table we built, with an absolutely
flat top of chipboard. This was our only jig used in con-
struction of the airplane.

Initially, the airplane had two Rockwell JLO 399
two-cylinder in-line snowmobile powerplants of 28 hp at
6500 rpm with direct-drive Troyer propellers. We sus-
pected before we installed them that direct-drive engines
of such high shaft speed would not be satisfactory. But,
we wanted to see if the surplus horsepower of the two
engines would be a simpler method of obtaining thrust
than building a reduction drive unit. Also, the safety con-
siderations of two powerplants were important, as at that
time no one had experimented with this type powerplant
on aircraft. Initially, our static rpm was 4700. On October 4,
1970 we made an hour and a half of ground runs and
break-in time on the engines. On the 5th, I broke ground
for the first time. I flew ten times up and down our
3400-ft. runway that day.

That first day's flying defined our continuing program.
We were breaking ground at about 35 mph indicated,
which should have suggested to us the reason we only
indicated 50-55 mph in straight-and-level flight down the
field at full throttle. We felt that we were down on thrust,
and started cutting down our propellers for more rpm. We
ended up with 5100 rpm static, and an inconclusive per-
formance change. After six hours of up-and-down the field
flying, I decided to brave the great unknown. (We didn't
leave the field before then as Rockwell recommends ten
hours break-in. And, since I hadn't flown a multi-engined
airplane before, I had to familiarize myself with engine-
out emergencies by pulling power off one engine at about
25 ft. above the field.) The initial rate of climb of the
airplane had been impressive to about 50 ft., climbing at
50 mph indicated. Since calculated stall was about 46 mph,
I determined that 50 mph IAS left inadequate margin, and
55 mph IAS should be my climb speed out of the field,
to allow some safety margin.

Our airport at Holly Springs is completely surrounded
by forests. Hence my concern for going around the field
with relatively unproven engines. Well, as luck would have
it, I had a significantly large, if undesired, audience. I
broke ground in about 500 ft. and set up a climb at 50
mph IAS to about 40 ft. AGL. Then I carefully dropped
the nose to indicate 55 mph IAS. I was particularly dis-
enchanted to find that I was only maintaining altitude at
that speed. And, I was too far down the field to land at
the far end. It was necessary to turn to clear the tops of
the trees at the end of the runway. I disappeared from
view for about 15 minutes, with only my raucous scream-
ing powerplants to indicate to my audience that I was still
airborne. I made a huge circle, slowly gaining a hundred
or so feet, until I climbed high enough to return to the
field. When I landed, I was able to recount that I was on
familiar terms with every pinecone in that particular
acreage!

(Continued on Next Page)
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The wing-spar carry-through, engine mounts, landing-
gear mounts, and aileron and elevator control cranks are
all clustered in this one small area.
Aerosport Rail...
(Continued from Page 35)

We determined that the air-speed indicator was amiss,
and reading about ten mph low. So much for the scares.
I put another eight flights out of the field on the airplane,
climbing out at a lower speed, and amassing another five
hours' time. The airplane had proved itself as sound and
airworthy, but too underpowered with the 399 power-
plants.

Then, after contacting Rockwell, the powerplant situa-
tion immediately brightened. Their sales manager sent us a
powerplant for testing, and asked us to suggest modifi-
cations, and Rockwell would assist us in developing a new
powerplant. With their cooperation, we have developed
the Aerosport-Rockwell 600, and are using it as a direct-
drive engine. This powerplant has almost twice the torque,
and produces about 26-27 hp at the 4100 rpm rating we
use. This, compared to the 17-18 hp at 5100 rpm we were
obtaining earlier with the 399's should indicate our
performance gain. Most important, the torque gain per-
mits turning a much more adequate propeller. There is
no question but what one of the 600's produces almost as
much thrust as the two earlier engines combined. I
demonstrated this very vividly one cold morning by making
a take-off on one engine, with the other windmilling,
and flying down the field. Now, we have no fears that
anyone will accuse us of designing an underpowered air-
plane.

Since the Rockwell LB 600 is designed for producing a
peak horsepower of 43 at 5500 rpm, and has been run on
the stands at 7500 rpm, the Rockwell people assured us
that our application, which derates the engine to under
65-percent power, will have a very extended lifetime for
most components. Given the cast-iron sleeves and needle
and roller bearings throughout, this makes much sense.
This truism has borne out upon all of our tear-downs for
examination and testing.

February 16, 1971 we rolled the "Rail" out of the
hangar for the first ground run of the newly installed
LB 600's. In that initial installation, we had a single
Tillotson carburetor on each engine, with one port covered.
(The two cylinders fire together, and feed from the crank-
case commonly. There is an inlet by each cylinder, which is
valved by each piston. One of these inlets can be covered,
and the other used for the induction of both cylinders.)
February 21 was the first flight with the new engines, up
and down the runway. We flew the engines for a couple of
hours before the 24th, when I made the first flight
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around the field with the new powerplants. On the 25th,
I lost an engine on take-off from a broken ground wire,
and aborted. Also on that day, we measured the take-off
distance as 150 ft.

On April 131 flew formation with Woody in the Woody
Pusher, which has a calibrated air-speed indicator. He in-
dicated almost 80 mph while I was indicating 65. We re-
moved the static line then, and the air speed normalized at
a higher, more accurate indication.

Since I am quite young, single, and almost ideally 170
lbs. (standard weight), much of the test flying fell to me
during the cold months. This was more than a desirable
chore, and generally a pleasure. As the season warmed
up, those of us in the organization who were not raised on
Montana's ski slopes generated more interest in flying the
little bird. Incidentally, we have had a 221-lb. pilot,
and a 150-lb. pilot, fly the airplane, with good and fantastic
performance respectively.

After the tax rush on the first of May, I made the first
short cross-county (12 miles) to Angier Airport, flying
formation with the Woody Pusher, piloted by Woody's son'
Bob. Psychologically, it was a relief to get away from the
airport. It seems that when you are in range of an airport,
you always concern yourself with being in a position to
make the field. Away from the field, you become more re-
laxed, and start enjoying it all.

During May, I concentrated on pulling back on the
engines, one at a time, and exploring single-engine per-
formance and controllability. In the cool, near-standard
temperature, I could maintain altitude at 58 mph. IAS and
make about a three to five degree-per-second turn into the
good engine. I had no qualms about turning into the dead
engine, especially at a reduced power setting, when mak-
ing a one-engine approach to the field. We anticipate even
better single-engine performance after we experiment
some more with propellers. Occasionally, I would fly the
airplane right down to the ground, with one engine wind-
milling, only cutting back on the live throttle before touch-
down. As I am only single-engine rated, all this was quite
new to me. It should speak well for the airplane that
all initial testing of the airplane was performed by a pilot
who could count his multi-engine time in moments, prior
to flying the "Rail". Again, I should emphasize our design
philosophy: Our airplanes are designed to be safe and con-
trollable, not hot-rods. Emphatically, it is not necessary to
have a multi-engine rating to fly the "Rail", unless one
intends to carry passengers — a highly improbable oc-
curance in a single-seat airplane.

Woody made his first flight out of the field May 21,
after the weather was more to his conditioning.

We installed reed valve manifolds with Walbro carbure-
tors in May, and gained about 200 rpm static. As you can
imagine, performance literally surged. Rate-of-climb in-
creased to about 1000 fpm in the cool weather we
experienced. Interestingly, take-off distance increases, be-
cause the greater thrust developed a greater moment be-
cause of the relatively high thrust line, and tends to pin
the nose-wheel down, until adequate speed is gained for
the elevator to overcome the moment. Take-off distance
thus stabilized at about 230 ft. This could be much lower,
by increasing the elevator surface — at the risk of too
great a sensitivity. We made the decision not to increase
the elevator area, as take-off distance is shorter than
virtually anything flying anyway.

On the 27th, I dive-tested to 100 mph IAS, a figure that
has been exceeded since (120 mph). We were very satisfied
by the controllability at this high speed. There is absolutely
no flutter or buffet at these speeds, and stability is highly
impressive in all axes. Of course, as any Breezy pilot will
tell you, it gets pretty uncomfortable at these speeds.

On the second of June, I demonstrated the bird to the
Rockwell factory representatives. By this time, I had be-



come very confident in the airplane, and did some VSTOL
demonstrations, as well as spray runs, at two feet off the
runway, culminating in some zoomy chandelles at the end.

My conservatism shows, however, as Woody did the
first stall series on the fifth, after getting tired of waiting
for me to try. Moments later, I tried them myself. Stall
is at a precise 45 mph IAS, with no warning. It will tend
to drop off a bit to the left — which is cured by a touch of
rudder. The airplane does indeed spin, but we discourage
such maneuvers from the standpoint of our concern for the
excess velocities achieved in recovery. Controllability is
utterly marvelous, and not unconventional in the least. As
in any multi-engine airplane, power output must be
balanced, or the bird may get your toes a bit crossed up
in a stall.

Our target date for completing the 75-hour area restric--
tion coincided with the Popular Rotorcraft Association Fly-
in at Edenton, North Carolina on June 25-27, 1971. As I
am managing editor of the PRA's magazine, I felt it
appropriate that I should fly the "Rail" to the event.

Our flying program became almost a chore as we flew
a couple hours per day preparing for the sign-off. We made
it, after near panic, on the 24th of June, with 77:55 hours,
and Atlanta FAA office's James Murdoch's signature.

The "Rail" and Woody Pusher are two of
the present offerings of Aerosport, Inc.

On the Aerosport "Rail", a full panel
means that the instrument panel is full!

Early on the 25th, we prepared for the 320-mile round
trip to Edenton, approximately 40 miles from Kitty Hawk.
We ended up following the trail of Ken Brock, who had
just completed his fabulous cross-continent flight in a
Gyrocopter, from Long Beach, California to Kitty Hawk.
The cross-country was relatively uneventful, but reinforced
our feelings that the "Rail" will never be an all-weather
interceptor. As Ken said, when asked what happens when
it rains, "you get wet"! Indeed you do.

After returning from Edenton, several necessary
changes were decided upon. First, the seat of the airplane
had no side supports, and its rake angle was too far in-
clined to the rear, making it tiresome for extended periods
of flying. We replaced the seat with a new fiberglas seat
of our design and corrected the rake angle.

Also, the fuel tanks, which were mounted at the front
of the engines, were subject to vibration, as well as being
a potential fire hazard. We changed the tanks to a single
tank behind the seat, which is slightly more streamlined.
We now have over 100 hours on the airplane, which was
demonstrated in its present configuration at Oshkosh. As
any new configuration must, the "Rail" elicited many
questions, some of which are answered below:

Why two engines? First, safety. Second, in an open
airplane, turbulence over the pilot can create buffet of the
tail surfaces, if the engine is directly behind the pilot.
The "Rail's" propeller flow completely misses the tail
surfaces, so there is no buffet generated. Third, the engine
location provides a calculated CL of almost two in the area
of accelerated flow in the engine/propeller area of the
wing. This is the main reason for the high climb and
STOL performance.

Why is there no enclosure? Well, there are over
150,000 airplanes flying today with enclosures. We saw no
reason for designing another one. There is a significant
portion of the flying population that wants to fly in the
open — witness the Breezy, Gyrocopter, and others. For the
individual who doesn't like the notion, we will have other
designs in the future that are more conventional. And,
there is always the possibility that we will add a semi-
enclosure for the weak at heart.

How about cooling? The engines tend to run too cool.
On 102-plus degree days, I have seen as high as 425
degrees F on the cylinder-head temperature gauges in
extended climbs. Since 465 degrees is the recommended
red-line, we are not at all concerned by cooling problems.

What is in a "Rail" kit? Everything except the paint
to paint the bird. We have attempted to make every item
we can within the limit of the law, so the average individu-
al can build the airplane without any compromise to his
safety. The highly experienced builder can probably save a
little money by scrounging, but our marketing program is
not directed at him, so he shouldn't feel uncomfortable at
our recommendation to purchase our packages.

How is it to fly? We recommend that a person have
about 20 hours of solo in order to have sufficient ex-
perience to adapt to flying the airplane. As far as ground
handling, in-flight stability, and controllability are con-
cerned, I am convinced that the "Rail" is superior to any
airplane I have flown. It is highly responsive and direction-
ally stable in every phase of flight. These considerations
were foremost in our design requirements, and according
to all of the pilots who have flown the "Rail" they were
all satisfied. This may sound like propaganda, but it is a
realistic evaluation of the airplane, based upon my flying
experience since I was a ten-year-old with a stack of
cushions behind and under me in an old "Champ".

Altogether, the "Rail" fulfills its design parameters
very well, and has such fine STOL performance that we
feel that the design is a real asset to the sport aviation
community. Certainly no airplane can give a greater
sensation of flight!
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TIP PLATE

ENGINE MOUNT
STRUT, L.H.

WING ATTACH FITTINGS

AIRSPEED

ALTIMETER

TACHOMETER PUSH/PULL TUBE
CONTROL STICK

TORQUE TUBE

FUSELAGE TUBE
BRAKE PEDAL

NOSE GEAR LEG

MAIN SPAR ATTACH

MAIN SPAR
FITTING
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SKIN
.ELEVATOR HORN

SKIN

ELEVATOR SPAR

STABILIZER SPARS
ELEVATOR PUSH/

PULL TUBE

CONTROL CABLES

BRACE CABLEENGINE MOUNT
STRUT, R.H.

REAR SPAR
ATTACH
- STRINGERS

AILERON PUSH/
PULL TUBES

ILERON BELLCRANK

CONTROL HORN

WING ATTACH FITTINGS
END RIB

AEROSPORT
AEROSPORT INC., BOX 278, HOLLY SPRINGS, N. C. 27540

Technical Att by Bill Blake

AIN GEAR LEG AND MOUNT
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