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his installment covers the Þnishing 
and test ßying of the two meter 
version of the Redwing planform. 

WeÕve already started building the XC 
version, and so will also give readers a 
progress report on the constructio n of that 
aircraft.

The control surfaces on the Redwing 2M 
are fairly large. The elevator halves are 
about 60 square inches each, and each 
aileron is 70 square inches. We searched 
for servos with a bit more torque than a 
standard servo, which puts out around 
40 inch-ounces. We chose the Hitec 
HS 425 BB (46 in-oz) for each elevator 
half, and the Hitec HS 225 MG (54 in-oz) 
for each aileron. The rudder servo is a JR 
NES 341 (32 in-oz).

Because of the angled hinge line, we 
incorporated ball links at the aileron and 
elevator control surfaces. (Photo 1) The 
control horns are internal, and we 
fabricated these from glass Þber printed 
circuit board. These horns are incredibly 
strong. The surfaces were sanded until the 
underlying Þber was exposed, and hard 
balsa triangle stock suppor ts were glued to 

to both sides before installation in the 
control surface.

At the wing servos, standard metal 
clevises were used to connect the 
pushrods to the servo arms. (Photo 2)

The rudder is actuated through a simple 
pull-pull cable system. (Photo 3)

Our intentio n when covering a sailplane is 
to make the botto m some dark color so the 
outline is silhouetted against the sky as it 
ßies overhead, yet reßect the heat of the 
sun whil e itÕs on the ground . Red and black 
are therefore good colors for the bottom, 
and white for the top. In keeping with the 
name Redwing, we decided to place a 
broad red band (MonoKote metallic wine) 
around the right win g, so black became the 
bottom color.

We used MonoKote for all of the wing 
covering. The wing control surfaces Ñ the 
two ailerons and the elevator halves Ñ are 
all top hinged, and we used MonoKote as 
the hinge material for them. The Þn and 
rudder are covered with white MonoKote, 
and the rudder is hinged with three small 
CG pinned hinges.
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As is our usual practice, we covered the 
fuselage with Þberglass cloth and 
polyester resin. We used three ounce cloth 
on the front and along the bottom of the 
sub Þn to withstand the abrasion which 
takes place during landing. Three quarter 
ounce cloth was used over the rear of the 
fuselage to act as a base for the paint Þnish.

A coarse grit PermaGrit sanding bar was 
used to eliminate rough areas of 
overlapping Þberglass. A Þne grit 
PermaGrit bar and a rubber backed sanding 
pad were then used to even the entire 
fuselage surface prior to painting.

After masking off the Þn, painting began 
with several coats of gray primer over the 
Þberglass and resin. Visible high spots 
were sanded off and more primer applied. 
Once satisÞed with the surface Þnish, 
several coats of black were applied to the 
bottom and several coats of white were 
applied to the top.

It became obvious during the design 
process that the neutral point, and hence 
the CG, was going to be very close to the 
leading edge at the wing root. We 
therefore lengthened the nose a moderate 
amount in an effort to reduce the 
necessary ballast. While this increased 
inertia in pitch, ßight characteristics do 
not seem to have been adversely affected.

We determined the mean aerodynamic 
chord and neutral point through simple 
geometric means. The established neutral 
point was marked on the bottom of the 

fuselage, along with the locations of the 
0.025 and 0.05 static margin points. On 
the balance stand, we taped lead to the 
forward portion of the nose until the CG 
was properly located with a static margin 
of 0.025.

The front fuselage sides are actually carved 
blocks of balsa, hollow ed out to a thickness 
of 1/8th inch. Thin aluminum sheet was 
cut to the nose contour and taped in place. 
The nose portio n was then placed in a large 
coffee can, completely surrounded by wet 
cotton cloth. The lead was divided in half, 
melted, and a portion (around 8 ounces) 
was poured into each side. (Photo 4)

The plywood keel holds the radio gear in 
cut-out compartments Ñ battery pack up 
front, receiver behind, rudder servo near 
the wing leading edge. (Photos 5 and 6)

Ready for ßight, the Redwing 2M weighs 
60 ounces, just four ounces more than 
Blackbird #7. Considering the massive 
amount of lead in the Redwing nose and 
the beefed up spar system which is 
incorporated, this was a pleasant surprise. 
W ith 1256 square inches of area, the wing 
loading turns out to be under seven 
ounces per square foot.

Our JR PCM 10 has several programming 
functions which are put to use when 
setting up and ßying the Redwing 2M.

 ¥ Aileron, elevator and rudder functions 
have three-position switches for variable 
rates.
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 ¥ Aileron, elevator and rudder functions 
have variable exponential capability.

 ¥ A three-position Landing switch can be 
conÞgured to set elevator and ÒßapÓ 
neutrals for individual ßight modes, such 
as launch, cruise, and landing.

We initially set up aileron and elevator 
rates for 75%, 50%, and 30%, with no 
exponential; rudder was set up for 100%, 
75%, 50%. Additionally, the Landing 
switch settings were conÞgured to raise 
the ailerons and depress the elevator in a 
proportio n we felt w ould be acceptable as a 
starting point.

At the SASS Þeld, Dave Jensen was talked 
into handling the transmitter for a hand 
launch with all settings at the middle rate. 
After a successful hop, some adjustments 
were made to the elevator rates. These 
were reset to 60% with 30% exponential, 
50% with 25% exponential, and 40% with 
20% exponential.

A second hand launch with ailerons at 
middle rate and elevator at lowest rate. 
Dave was pleased with the resulting 
changes to the ßying characteristics, so it 
was off to the winch.

With the initial tow hook location at the 
0.05 static margin mark, about 3/8" in 
front of the CG, the Redwing went up the 
line with just a small rudder correction. 
Off the winch, the Redwing went straight 
out. Although it was fairly breezy, good 
upwind progress was made. Left and right 
turns seemed to be well coordinated with 

the preset aileron-rudde r mix. Dave put in 
two clicks of down trim, but mentioned 
this may have been necessary due to wind 
conditions. Landing was uneventful, but 
the ÒcrowÓ capability was not explored.

Sherman Knight took over the transmitter 
and experimented with S-turns and tight 
circling turns, and tried out the crow 
switch. He was thrilled with the turning 
ability, but the crow settings put the 
Redwing into a dive.

 

Winch launching the Redwing 2M. Bill launching, Brendon Beardsley at the transmitter.
Photo by Dave Beardsley, composite by Bill Kuhlman.
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After adjusting the crow settings on the 
ground, Sherman took the Redwing up 
again. The crow settings now resulted in a 
less severe dive, indicating more 
adjustment was necessary, but Sherman 
couldnÕt hold back on his exuberance 
about itÕs turning abilities.

The big test for the Redwin g 2M, however, 
came a week later at the hands of Brendon 
Beardsley. Brendon is an excellent pilot, 

has ßown all of our tailless models at one 
tim e or another, and was very excited to ßy 
this one.

A conservative launch got the Redwing 
into the air. After getting off the line, 
Brendon headed right, then went left in a 
long straight line of nearly 1,000 feet. The 
drop in altitude was barely perceptible. A 
few turns and the ßight ended with 
another uneventful landing.

Brendon thought the tow hook could be 
moved back some for a better climb, and 
over the next few ßights it worked its way 
back to a point nearly on the CG. This 
resulted in greater height off the launch, 
and no tracking problems.

We also got the crow settings conÞgured 
so there was no pitch change when the 
Landing mode was activated, settling at 
62% up ßap and 107% down elevator. (Full 
elevator travel is 125%, so thereÕs 18% 
down travel left.)

During landing, Brendon likes to raise the 
nose to slow the aircraft. With crow 
activated and a small amount of back stick, 
the Redwing lands beautifully. Brendon 
was able to hit 97 points on the landing 
tape twice in a row, then landed a 98 on 
the next ßight!

The only potential problem to show up 
appeared during high speed ßight . There is 
some control surface blow-down that is 
not handled well by the servos. The radio 
system is currently running off a four cell 
NiCd pack. WeÕre hopin g a Þve cell batter y 
pack will improve things in this area.

Despite wind and turbulence, Michael 
Knight was able to take advantage of 
thermal lift on two ßights. Since the 
Redwing is based on Michael RichterÕs 
Alula planform
<http://www.dream-ßight.com>,
it was not surprising to hear Michael say 
the Redwing thermals in similar fashion.

 

The Redwing 2M coming in for a landing. At this point we were still working on 
eliminating any pitch change when ÒcrowÓ was activated. Photo by Dave Beardsley.
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Overall impressions...

 ¥ Everyone loves the way it turns. Like a car with front-wheel 
drive, where you can do some steering with the throttle, you can 
set the bank angle and control the circling with elevator alone. 
Since aileron and elevator are pretty much kept in neutral while 
circling, you can set elevator trim at the transmitter and it will 
circle hands off for extended periods.

 ¥ Straight and level ßight, as when cruising between thermals, is 
faster than expected, but results in less height loss than 

 

Left: Michael Knight at the controls as Bill launches the Redwing 2M. Right: It just takes small amounts of elevator input to maintain a turn 
through several rotations. Note the lack of aileron deßection and small amount of up elevator in this photo. Photos by Dave Beardsley
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anticipated. This indicates it will do w ell in 
windy weather, where itÕs an advantage to 
be able to go further upwind in search of 
thermals and return from far downwind 
for landing.

 ¥ Crow can be used effectively when 
landing. Activatin g crow slows the aircraft 
and increases the sink rate. When crow is 
deactivated, the nose drops and the aircraft 
speeds up. Brendon quickly learned to 
activate crow and keep the nose up until 
close to the ground. Once crow is 
deactivated, the nose drops and the aircraft 
is on the ground with little sliding.

 ¥ Although conditions were such that lift 
was light, intermittent, and most likely 
caused by wave action and not thermal 
activity, Michael Knight had the Redwing 
climbing in relatively ßat circles on two 
separate ßights.

ÑÑÑ

With several successful ßights on the two 
meter Redwing , our desire to complet e the 
XC version has increased dramatically, and 
we already have the two wing halves well 
on the way to completion. The lower 
sheeting and cap strip s are glued to the ribs 
and the spar system is complete. We have 
yet to install the servos, cut out and 
complete the control surfaces, and apply 
the top sheeting and leading edge. ItÕs off 
to build a fuselage once those procedures 
are complete.

This XC version is a huge airplane Ñ 2300 
square inches of wing area and a projected 

ßying weight of about nine pounds. Our 
buildin g table is six feet long and three feet 
wide, but getting the wing rod receptacles 
properly aligned was a real challenge. It 
took some ingenuity to have the two 
halves temporary joined at the root while 
the spar webbing and brass tubing were 
held in alignment and the epoxy cured. 

WeÕve also found that because of the 
forward sweep, the wing panels will not 
nest with the Blackbird wing panels, so 
weÕre also looking for more storage room.

A few Redwing XC construction photos 
will appear in the next installment, along 
with descriptions of its unique structural 
aspects.

 

Brendon Beardsley brings in the Redwing with ÒcrowÓ activated. Because activating 
crow has no affect on pitch trim, Brendon has applied some back stick to the 
elevator to bring the nose up and slow for landing. Photo by Dave Beardsley


