
Coverting the Stall
Copying Nature to Make Airplanes Safer



Abstract
This project is testing how artificial covert feathers affect stall recovery times in 

RC aircraft. We tested by timing how long it took the plane to recover from one 
stall. We chose this project because we are interested in aviation and RC aircraft and 
wanted to make it safer. Overall, the feathers did improve stall recovery times and 
handling in our model which supported the hypothesis. This is important because it 
could be scaled up to be used on real planes like STOL planes where it could make 
the sport much safer.

Launching the plane for testing.



Big Question
Do covert feathers decrease stall recovery times in RC aircraft? 

This investigation is important because it can help make aircraft safer. By reducing the 
severity of stalls, the probability of stall-related accidents could be reduced, saving 
lives.



Background Information
What is a stall? - A stall is a phenomenon that occurs when an airplane either flies at 
too high an angle of attack or flies too slow. This causes airflow separation, which in 
simple terms means that air is no longer flowing smoothly over the top of a wing. 
(AeroCraft). A tip stall is like a stall, but occurs when an airplane is banking, causing 
the wingtips to stall first. This often causes the aircraft to spin out of control.

Why are stalls dangerous? - Airflow separation means that the wing is no longer 
creating proper lift. In fact, over half of all stall related incidents result in fatalities. 
(Fala, 1).

How do covert feathers help? - When birds start to stall, they have special feathers 
on the top of their wings that lift up due to the extreme low pressure. This restores the 
smooth airflow over the wing needed to create lift, slowing and preventing the stall. 
These feathers are called covert feathers. (Dvorak, 3). By replicating these feathers on 
a model aircraft, we should be able to prevent stalls and therefore reduce the risk of 
crashing. Through testing we can see the true effects of using nature on airplanes.

Covert feathers 
in action.

Turbulence caused by 
airflow separation which 

will lead to a stall.



Hypothesis and Variables
Hypothesis:  If we add artificial covert feathers to an 
airplane’s wings to determine if they will decrease stall 
recovery times, then we expect that the stall recovery times 
will be lower as compared to stall recovery times without 
feathers.
Independent variable: Whether the plane has artificial 
covert feathers, or not.
Dependent variable: How long the stall recovery time is 
for a single stall.
Dependent variable: How well the plane handles and how 
easy it is to fly.
Constants: Plane design, plane power, pilot, flight pattern, 
wind (if possible), battery level, flight conditions.
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Materials 
● Radian Pro sailplane model
● Spektrum DX7s transmitter 

and binded receiver
● 6”x18” pieces of wax paper, x2
● Scissors
● 36” ruler
● one roll of clear scotch tape
● stopwatch to time flight
● data recording and compiling 

equipment (paper, pencil, 
spreadsheets, computer, etc.)

All of the materials used in the project.
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Procedures
1. Gather materials and set up plane and 

get it ready for flight
2. Find a good takeoff and landing site 

with space to fly
3. Once the plane is in the air, start 

stopwatch and as you do so, pull up 
quickly on the elevator until the plane 
stalls, then recover the plane from the 
stall and immediately stop the timer

4. Repeat step three 10 times, five 
normal stalls and five tip stalls

5. Add wax paper feathers to the back of 
each wing with clear scotch tape

6. Repeat steps 3 and 4 with feathers
7. Compile data from flights
8. Compare flight times with and without 

feathers.
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Results
Our tests showed that the average time for a single stall (normal and tip stalls included) with feathers on the 
wing was 3.33 seconds, while without feathers that average was 3.98 seconds. The average time for a single 
stall with feathers was therefore lower than the average time for a single stall without feathers by 17%. The 
average times for stalls with feathers were 3.25 seconds for normal stalls, and 3.42 seconds for tip stalls. The 
average times for stalls without feathers were 4.06 seconds for normal stalls and 3.90 seconds for tip stalls. 
Another observation during testing was that the plane tended to go into Phugoid Oscillations when the 
feathers were taken off of the wing, but not when the feathers were on the wing.

The Radian outfitted with feathers and ready for testing.



Results (Continued…)
The 

original 
plane 

ready to 
start 

testing.

The Radian flying during testing.

The Radian 
right after 

testing

The Piper 
Cub model 

in flight
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Results (Continued…)
The outlier test in this graph 
at 1.90 seconds was a small 
stall, not as severe as the 
others included in the graph.
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The average stall recovery 
time with feathers was 
3.33 seconds, while the 
average stall recovery 

time without feathers was 
3.98 seconds.



Conclusion
Our tests showed that covert feathers can reduce stalling in 
RC aircraft. Our hypothesis was supported by the data which 
showed a decrease in stall recovery time by 17% compared to 
flights without feathers. The average stall recovery time of the 
aircraft went from 3.98 seconds without feathers to 3.33 
seconds with feathers. This could be scaled up to make air 
travel safer, specifically with STOL planes because they are 
constantly in conditions where stalls are common. This 
experiment was originally going to be done with a STOL 
plane model, however our model crashed and we had to use a 
different plane. Next steps could be testing on a STOL 
specific plane where stall conditions would be encountered 
more frequently and recovery is more important.

Our original plane after it was 
retrieved from the tree.
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