
PROJECT No 4
Rotorcraft

AGE GROUP: 5-13 beginner



Info for Parents:
The construction of a rubber-powered rotorcraft  is simpler than that 
of a rubber-powered airplane, but the youngest students might still 
benefit from an adult’s help, especially with winding and launching.

Goals & Objectives  
Fine motor skills: The building process involves manipulating 
materials and intricately connecting flexible and solid materials.

Problem solving: The presence of torque adds a complicating 
factor to what students might expect to see during testing and 
produces a critical thinking challenge.

Hypothesis: The open-ended nature of the problem to be solved 
means students can think creatively and asked to understand what 
they have learned from the outcome.

MATERIALS
• Propeller assembly 

• Rubber band

• Motorstick

• Paper clip

• Tape

• Foam or card stock

Background Information 
Aircraft that are powered by rotors, such as helicopters, are much 
more complex than fixed-wing aircraft, such as airplanes. Even so, 
the physical principles at work are much the same. A rotorcraft still 
must generate lift to overcome the force of gravity or weight. While 
an airplane needs to move forward at a fast enough speed for its 
wings to create that lift from the air flowing over them, a rotorcraft 
simply spins its rotor blades to create that same force. 

This also means that although airplanes can sometimes be 
unpowered, as in the case of gliders, rotorcraft are much more 
dependent on a source of power. Rubber bands are an excellent 
power source for model rotorcraft; in fact, a rubber-powered toy 
rotorcraft similar to the model we have made is exactly what 
inspired Orville and Wilbur Wright to begin studying how to build 
a full-scale flying machine of their own, and the rest is history! 

creative Tips
Launching rubber-powered models usually works best when the 
propeller/rotor is released a second or two before the entire model 
is launched, and a gentle push in the direction you wish the model 
to go can be a big help.

Make sure the rubber band and rotor blades are far away from 
anything they could get tangled in, such as long hair or electrical 
cables.

After you have successfully flown your model multiple times, try 
adding more winds to the rubber. Be careful not to snap it but try to 
predict the effect that more or fewer winds will have on its 
performance. Will you need a bigger or smaller stabilizer? Why?

INSTRUCTIONS
1.Bend a paper clip so that it forms an L-shape when viewed from 
the side. Do not fully uncurl the large or small loops of the clip.

2.Place the small loop of the paper clip against the end of the 
motorstick and secure it with tape. The large loop of the paper clip 
will be sticking out at a right angle.

3.Take the propeller assembly and attach it to the other end of the 
motorstick, so that the hook on the propeller is lined up on the 
same side of the motorstick as the paper clip loop.
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4.Attach the rubber band to the hook of the propeller and the 
paper clip loop. (As the rubber band is wound, it will store more 
and more energy that will be the power source for our model 
rotorcraft. When it is released, that energy will be used to spin the 
propeller and generate lift.)

5.Wind the propeller until it is snugly tight between the two 
hooks. Do not over-wind it, especially for the first flight.

6.Hold the motorstick so that the propeller is pointing upward 
and release! What happens?  
(We have given the propeller a power source, but we have also 
generated another force called torque. Because every action causes 
an equal and opposite reaction, when the propeller spins one 
direction, the stick will naturally spin the other. How can we 
counteract this force?)

7.Using either the provided foam or a sheet of card stock, design 
and cut out a stabilizer for your rotorcraft. Secure it to the stick with 
tape. Be as creative as you like; you can always cut out a different 
shape to see how different designs work!
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FOR MORE INFORMATION, VISIT:

AMAFLIGHTSCHOOL.ORG/CAMPAMA
OR CONTACT THE AMA EDUCATION DEPARTMENT: 

EDUCATION@MODELAIRCRAFT.ORG

EXTENDED
CAMP ACCESS!

You can download the AMA Jr. Camp Flight Pack instructions and video assets! Use this curriculum 
at local events or even for hosting your own virtual AMA Jr. Camps.

FPG-9 TEMPLATE
Cut out this template to make more 

FPG-9s out of styrofoam plates at home! 

Info for Parents:Parents can guide their child through the project themselves, complete the project with the aid of live AMA instruction, or use both.

Goals & 
Objectives  
Question: What will children know and be able to do as a result of this project?  Answer: Follow written and spoken instructions.

Engage with both fine & gross motor skills 
Fine Motor Skills: Children will be able to refine their use of scissors and simple building methods through the construction of the FPG-9. 

Gross Motor Skills: Children will be able to refine their object control skills through the act of flying the FPG-9 in a controlled and calculated manner.  

Exhibit creativity through artistic expression  
Children will have the opportunity to decorate their FPG-9 through various media. Because of the material used for the FPG-9s (disposable foam plate) we recommend decorating the FPG-9 with a ballpoint pen or stickers.  

Determine cause & effect  Children will have the opportunity to better understand how each step of building the FPG-9 will determine its success as a flying object.  Children will have the opportunity to experiment with folding the ailerons (flaps) to determine how this affects the aircraft’s flight.  Question: What prior knowledge do children need to have to successfully complete this project? 
Answer: It would be helpful, but not required, if the student:

1. Has some prior exposure to arts and crafts of some kind. 
2. Has some prior knowledge of airplanes.3. Has some prior understanding of flight. Question: What are some guiding questions for this project?  

Answer: Guiding questions will help your child think creatively as they pursue this activity and encourage them to explore the topic further in the future.  
1. What do you think makes airplanes fly? 2. What is the difference between an FPG-9 and a full-scale airplane? 

3. What would you change about the FPG-9 to make it fly further?  
4. Do you think the FPG-9 would fly better indoors or outdoors?  

5. Do you think the FPG-9 would fly better if it’s windy or when the air is still? 6. How do you think other size coins would affect the FPG-9’s ability to fly? What else could you use in place of a penny for weight? 
7. What happens when you bend the ailerons down? 

8. What happens when you bend the ailerons up? 

How To Build & Fly the FPG-9
1. Cut out the FPG-9 pieces. Note the notches indicated on the wings of the main piece (body) and the smaller piece (vertical stabilizer).

2. Write the pilot’s name on the larger of the two pieces using a marker.3. Place a penny on the nose at the front of the body and fold the foam over, creating a little pocket. Use the tape to secure the penny.
4. Slide the vertical stabilizer (smaller piece) into the main piece via the two largest notches.

5. Using the tape to create an “L” shape, 

secure the vertical stabilizer to the body of the aircraft.
6. To fly the FPG-9, pinch the vertical stabilizer underneath the aircraft and gently toss it forward from shoulder height. 

A Brief History of FPG-9s  
The Foam Plate Glider 9 inch (FPG-9) is a simple glider made from a foam plate, with a penny in the nose for weight. It was originally designed in 2002 by Jack Reynolds, a volunteer at the National Model Aviation Museum.  

At the time, the staff at the National Model Aviation Museum was growing increasingly frustrated by the scarcity of Styrofoam egg cartons (used to build Paul Billing’s Priceless Fun glider) when conducting outreach programming.  
Mr. Reynolds, who overheard their complaints, returned to the museum the following day and asked, “What do you think about this?” as he launched a prototype of the FPG-9.  

Museum staff was immediately intrigued As the airplane floated across the room,—even more so when Mr. Reynolds talked about how he and his grandchild experimented with various stuff from around the house to build an airplane.  
Mr. Reynolds refined the design and eventually gifted what would come to be known as the FPG-9 to the AMA. 
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Foam Plate Glider-Nine Inch
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7. Move the wing slightly forward so that 

it is positioned ahead of the CG. How 

does your airplane behave during 

flight? Draw and explain.  8. Move the wing slightly back so that it is 

positioned behind the CG. How does 

your airplane behave during flight? 

Draw and explain.  9. Which wing placement results in the 

greatest average time aloft?  

10. Check one:   
____ Positioned slightly ahead of the CG.   

____ Positioned directly on the CG.   

____ Positioned slightly behind the CG.  

11. Mark the location of the optimal CG 

carefully on the aircraft with a pen or 

marker. That way when you assemble it 

another day, you know where to start! 

FLIGHT 1

FLIGHT 2

FLIGHT 3

TIME

DISTANCE

TIME 

DISTANCE

TIME

DISTANCE

NEUTRAL CG
FORWARD original CG 

mark
BEHIND original CG 

mark

Which judging method do you prefer, Distance or time?
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Center Of Gravity Lesson
Supplies NEEDED 
AMA ALPHA (assembled) 
stopwatch Student handout

Pencil or pen  

Info ABOUT CG:The center of gravity (CG) of an airplane is 

the point at which it can be balanced. By 

balancing the wing on your fingertips on 

the point shown in the illustration below, 

you can find the airplane’s center of gravity. 

Pilots of full-scale airplanes as well as 

model aircraft must correctly determine the 

CG before flight to ensure that the airplane 

is balanced.  To fly any aircraft safely, flight control 

surfaces (ailerons, elevators, rudder) must 

be capable of providing effective control of 

a carefully balanced airplane in order to 

maintain level flight.  In the case of models, the CG can be 

adjusted by placing clay or other weight on 

the nose or tail of the aircraft.  

Placing weight on the nose moves the CG 

forward, causing the airplane to be more 

stable and fly in a straight and level 

manner.  
Moving the CG to the rear has the effect of 

making the airplane less stable.  
Between these two extremes is an 

appropriate location for the CG to maximize 

duration and distance, typically ¼ of the 

way back from the leading (front) edge of 

the wing. The AMA ALPHA comes with a 

unique design system that allows you to 

move the wing back and forth on the 

fuselage to change the location of the CG 

rather than adding weight to the nose or 

tail. Experiment with different wing 

placement, adjusting the CG, to maximize 

duration or distance.  Moving the wing is just one way to change 

the CG of an aircraft. If the wing could not 

be moved, how else might you change the 

CG? If you have some clay (Play-Doh works 

great!), you can experiment with adding 

some weight to the nose of the AMA ALPHA 

to see how that impacts your flight!  
Before starting the Center of Gravity 

Activity, practice winding the rubber motor 

and launching the aircraft together so you 

and your family have a good idea on how to 

fly the AMA Alpha. Winding the rubber 

motor works best when one person holds 

the airplane and the other person winds 

the motor. Instructions for how to do this 

are included in the AMA Alpha box.  
You can also view building and winding 

instructions here: http://amaflightschool.

org/alpha 
We recommend flying the AMA Alpha 

outside on a nice, sunny day!  

INSTRUCTIONS1. As shown in the illustration below, 

position the front of the wing about 4 

inches behind the propeller assembly 

and place an “original CG” mark on the 

fuselage. 

2. Use your fingers to support your 
airplane at the end of each wing. Doing 

this will give you a good starting point. 

3. How does your model balance now 

when you hold it by its wings? 
Check one:   _____ Nose pointed up.   

_____ Airplane is level and balanced.  

_____ Nose pointed down.  
4. Move the wing clip forward a little and 

try again. Which way did the nose 

move? Is the airplane nose-heavy or 

tail-heavy? Move the wing clip back a 

little and try again. Notice how this 

changes the way the nose moves. Make 

small adjustments until the airplane 

rests level on your fingertips. 
5. Wind the rubber motor the same number 

of times for each trial (recommend 35 

full turns of the 20:1 winder). Launch 

the airplane and time its flight. Repeat 

this procedure two more times and 

record your data in the table on the 

reverse of this sheet. 6. Calculate the average time aloft (time 

the airplane spends in the air). To do 

this, add the three trial times together, 

and divide the result by three.

AMA Alpha 
Using everything we learned throughout the week, we can now embark on a free flight model airplane build! Free Flight is the oldest discipline of model aviation, and in the case of the AMA Alpha, utilizes a rubber band motor in order to fly.  The name “Free Flight” comes from the fact that you have no control over the airplane once it leaves your hands; It is free to fly anywhere at all! The AMA Alpha flies best outdoors on a clear day, or perhaps with a slight breeze.  

Determine which direction the wind is blowing and experiment with flying the AMA Alpha both into the wind and with the wind. Which method results in a longer flight?    
Winding the motor will make your airplane fly–but how far, and for how long? Experiment with the number of winds on the motor when you fly your AMA Alpha to see what works best. 

curriculum info for Parents:
4.PS.1 Investigate transportation systems and devices that operate on or in land, water, air, and space and recognize the forces (lift, drag, friction, thrust, and gravity) that affect their motion.  4.PS.2 Investigate the relationship of the speed of an object to the energy of that object.  

4.PS.4 Describe and investigate the different ways in which energy can be generated and/or converted from one form of energy to another form of energy.  4.DA.1 Formulate questions that can be addressed with data. Use observations, surveys, and experiments to collect, represent, and interpret the data using tables (including frequency tables), line plots, and bar graphs.  

Goals & 
Objectives  
Question: What will children know and be able to do as a result of this project?  Answer: Follow written and spoken instructions.

Parents have the option of either guiding their child through the project themselves, or completing the project with the aid of live AMA instruction. 

Engage with both fine & gross motor skills 
Fine Motor Skills: Children will be able to refine their use of simple building methods through the construction of the AMA Alpha.  

Gross Motor Skills: Children will be able to refine their object control skills through the act of winding up and flying the AMA Alpha in a controlled and calculated manner.  

Determine cause & effect  Children will have the opportunity to better understand how small changes in the number of winds and control surfaces determine the AMA Alphas  success as a flying object.  
Question: What prior knowledge do children need to have to successfully complete this project? 

Answer: It would be helpful, but not required, if:  
1. The child has some prior exposure to arts and crafts of some kind. 

2. The child has some prior knowledge of airplanes.
3. The child has some prior understanding of flight.  

  

Question: What are some guiding questions for this project?  
Answer: Guiding questions will help your child think creatively as they pursue this activity and encourage them to explore the topic further in the future.  

1. What do you think makes airplanes fly? 2. What is the difference between an AMA Alpha and a full-scale airplane? 3. What would you change about the AMA Alpha to make it fly further?  
4. Do you think the AMA Alpha would fly better indoors or outdoors?  

5. Do you think the AMA Alpha would fly better if it’s windy or when the air is still? 

A Brief history of free flightFree Flight is one of the earliest forms of “aeromodeling” or model aviation. Free Flight means that the pilot (you) has no control over the aircraft once it takes off from the ground or your hands.  
When Free Flight first “took off,” the standard way of judging the competitions was to figure out how far the airplane flew. You can try this method by counting your steps or using a pedometer app on a smartphone.  

Later on, aeromodelers decided that duration was more important than distance–that is, how long the airplane flew rather than how far. You can try this method by using a stopwatch or timer.  

how to build your AMA AlphaBuild instructions are located inside the AMA Alpha box. To watch a build video, please visit amaflightschool.org/alpha
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BONUS PROJECTAMA Alpha

BONUS PROJECT
AMA Alpha

What have we learned during AMA Jr. Camp? 

We were introduced to 
the concept of model 
aviation and learned 
how precise building 
can lead to a more 
successful flight.   

We were introduced to 
the history behind the 
AMA’s nationally 
recognized project and 
learned that control 
surfaces can greatly 
impact the duration and 
distance of a flight.  

We learned about the 
history of animals in 
space and the concepts 
of simple rocketry. 

We learned more about 
the four forces of flight 
and how they impact 
kites a little differently 
than they do airplanes. 

We built on the 
concepts we learned 
when we built Rocket 
Mouse and utilized 
them in a more complex 
project that involved 
documentation, 
chemistry, and 
mathematics.

Paper Plane FPG-9 Rocket Mouse Paper Kite BSV Rocket


