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Gliders 
 

Time 

Design/Building Session: 90 minutes 
Launch/Prizes Session: 90 minutes 
 

Challenge  

Design a glider that will fly the greatest distance. Distance will be measured in a straight line from the launcher. 
 

Materials  

Each student will receive the following materials: 
• 1 12” long 3/16" X 3/8" strip of basswood (fuselage) 
• 1 12" long piece of 1/16" thick of balsawood (wing) 
• 1 2" long piece of 1/16" thick of balsawood (stabilizer) 
• 1 1" long piece of 1/16" thick of balsawood (rudder) 
• 3 rubber bands 
• 1 metal binder clip 
 

Tools  

Students will share the following tools: 
• utility knife 
• rulers 
• pencils 
• scissors 
 

Other 

• tape measure 
• glider launcher 
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Design/Building Session 
 
Preparation (5 minutes) 
Gather all tools and materials. Review activity 
materials, including the Glider Science sheet and 
Construction Guide. Ensure that students will have 
adequate space to work on their gliders. 
 
Introduction (15 minutes) 
• Challenge. Describe the glider challenge to the 

students. Explain that they may construct their 
gliders individually or in pairs. All gliders must 
be completed by the end of the session. 
Objectives. Encourage students to brainstorm 
about what they think might make a glider stay 
aloft longer. Some helpful questions are: What 
will make your glider fly higher? What will make 
it fly faster? What will make it fall slower? 

• Science. Give students an overview of the 
science of glider flight. You may use the Glider 
Science sheet as a guide. 

• Construction Preview: Hand out the 
Construction Guide and review each of the 
steps with the group. For each step, point out 
the materials and tools that will be used. 
Depending on how comfortable the students 
are with construction, you may want to 
demonstrate any particularly challenging steps. 

• Safety. Remind students to use caution when 
working with any tools.  

 
Construction (60 minutes) 
Have teams line up to collect their glider supplies. 
Remind them that they have only until the end of 
the session to build their gliders. During the 
construction time, circulate among the teams to 
answer questions and remind students about safe 
handling of tools. 
 
Clean Up (10 minutes)  
Leave at least 10 minutes at the end of the session 
for students to clean up. Before students leave, 
make sure they return all tools and unused 
materials. Remind students of the upcoming 
Launch/Prizes session. 

Launch/Prizes Session 
 
Preparation (5 minutes) 
Select an indoor space to host the competition. You 
need at least 40 feet of clear space from the 
launcher. The ideal space would be a gymnasium, 
cafeteria, or long and wide hallway. If you use a 
cafeteria or classroom, you will need to move the 
tables and chairs to make a clear flight area. 
 
Rules Review (5 minutes) 
Remind students of the following contest rules: 
• Each glider will have at least five flights. 
• The distance of each flight will be recorded. 
• The average distance of all flights will be used 

to determine each glider’s ranking. 
 
Safety Review (5 minutes)  
Explain the following safety rules to students: 
• Only one person may launch the glider.  
• The glider must not be pulled back beyond the 

regulation starting point. 
• Competitors must never enter the glider flight 

path area. 
 
Flights (60 minutes)  
Gather students together in a small area behind the 
launcher. Ask an assistant or a student to be the 
official measurer and flight recorder. Launch gliders 
one by one, ensuring safe launching procedures. 
Only one team member may approach the launcher 
and launch the glider. Gliders are launched by 
attaching a notch or hook in the fuselage to the 
launcher’s elastic band, retracting the glider to the 
regulation starting point, and releasing the glider. 
Make sure the flight path area is clear, and that the 
official measurer is prepared before each flight.  
 
Results Tabulation (10 minutes)  
If each glider has multiple flights, calculate the 
average distance for all flights. Rank order the 
gliders. Additional prizes may be awarded for 
unusual designs, or creative ornamentation. 

Prizes (10 minutes)  
Award prizes to the top flyers. Remind students of 
any upcoming engineering contests. 
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Overview     

A glider is an airplane that does not have an 
engine. Unlike a powered airplane, a glider cannot 
take off from a standstill; it must be towed or thrown 
into the air. When piloted, a glider can remain aloft 
indefinitely, taking advantage of the lift generated 
by its wings, together with upward movements of 
air. The model gliders built by students in this 
challenge usually fly for only a few seconds. 
 
Questions 

1. What are the forces acting on a glider?  

The four forces acting on a glider are thrust, weight, 
drag, and lift, as described below and shown in 
Figure 1. 

• Thrust exists only during the launch period. In 
the case of our gliders, the thrust is created by 
a rubber band pulling the glider forward. 

• Weight is due to the gravitational attraction 
between the earth and the glider. The larger the 
mass of the glider, the greater the gravitational 
attraction.  

• Drag is due to the glider colliding with millions 
of air particles in flight. Drag exists only when 
the glider is moving. The drag on a glider sitting 
on the launch pad is essentially zero.  

• Lift is also due to the glider colliding with air 
particles in flight, deflecting off the wings, and 
pushing the glider up. Wings must be designed 
to both increase lift and reduce drag. As with 
drag, a glider must be moving to have lift. 

 
2. What is the net force acting on the glider? 
You can determine the net force at any point in a 
glider's flight by adding together the forces of 
weight, drag, thrust, and lift, as shown in Figure 1. 
The size of the arrows represents the relative 
forces on the glider. Note that the size of the arrow 
representing weight never changes.  

3. How can a glider be adjusted to optimize 
flight performance? 

In designing and modifying their gliders, students 
have the most control over the lift generated by the 
wing. This is largely determined by the angle at 
which the wing encounters the air during flight. If 
the wing is tilted up, it will generate more lift. If the 
wing is tilted down, it will generate less lift (or even 
negative lift). 

One easy way to adjust the angle of the wing 
during flight is to change its position on the 
fuselage. Moving the wing forward increases the 
weight at the tail of the glider, thereby tilting the 
wing up and increasing lift. Moving the wing back 
increases the weight at the glider’s nose, thereby 
tilting the wing down and decreasing the lift. 

Figure 1. Four stages of flight. 
A = Launch, B = Ascent, C = Descent, D = Rest 
 
In testing their gliders, students should look to 
correct observable performance flaws: • If the glider shoots up too quickly, try moving 

the wing backward slightly. • If the glider dives into the ground, try moving 
the wing forward slightly. 

Use a pencil to mark each tested wing position, 
since the wing can shift during takeoff and landing. 



 CONSTRUCTION GUIDE 

 

 

Machine Science Inc. • 649 Massachusetts Avenue • Suite #4 • Cambridge, MA 02139 

Tel: 617-354-7171 • Fax: 617-354-7172 • Web: www.machinescience.org  

 
 
Step 1: Examine the Glider Design 
Before you start building, make sure you 
understand the elements of the glider: the fuselage, 
wing, stabilizer, rudder, and ballast (Figure 1).  

 
Figure 1. Glider elements. • Fuselage. This is a 12” long piece of bass 

wood, measuring 3/8” by 3/16” in cross section.  
The fuselage is the main body of your glider. It 
has a notch in one end to connect to the rubber 
band on the launcher. • Wing. This is a 12” by 1½” piece of 1/16” thick 
balsa wood. The wing is the main source of lift 
for your glider. • Stabilizer. This is a 2” by 1½” piece of 1/16” 
thick balsa wood. It provides stability for the 
rear of your glider. • Rudder. The rudder is also made of 1/16” balsa 
wood. It protrudes vertically from the stabilizer, 
helping your glider to fly straighter. • Ballast. A binder clip is used to increase the 
weight at the nose of your aircraft. This helps 
keep the glider pointing forward during flight. 

 
Step 2. Glue the Rudder to the Stabilizer 
Glue the rudder to the center of the stabilizer, at a 
90-degree angle, using a thin bead of glue. It may 

be helpful to use a rubber band to hold these 
pieces in position while the glue dries. 

 
Figure 2. Tail subassembly. 

 
Step 3. Attach the Wing 
Using a rubber band, secure the wing to the 
fuselage. The diagram below shows one way to 
secure the wing. You may have to double the 
rubber band for a secure connection. 

 
Figure 3. Attaching the wing. 

 
Step 4. Attach the Rudder and Stabilizer 
Once your glue joint has dried, connect the tail 
assembly to the fuselage, using a second rubber 
band. Position the stabilizer so that you can easily 
grasp the tail end of the fuselage when launching.  
 
Step 5. Add Ballast 
Attach a binder clip to the nose of the fuselage just 
in front of the notch. 
 
Step 6. Inspect the Glider 
Make sure that every piece on the glider is properly 
secured, aligned, and symmetrical.  
 
Step 7. Adjust Weight Distribution 
Test your glider’s front-to-back weight distribution 
by balancing it on your finger. It should balance at a 
point just under the wing. If not, reposition your 
wing or ballast to achieve proper balance. Note that 
wing position will affect lift, as shown in Figure 4. 
 

 
Figure 4. Adjusting the weight distribution. 



STUDENT WORKSHEET

Glider Questions 

Label the three forces acting on a glider in flight.

1. __________________

2. __________________

   3. __________________

Glider Dimensions

Measure the distance between trailing edge of wing and tail as shown in the figure below.

Distance: ____________ inches

Glider Performance

Measure the distance of all your flights and take the average.

Flight one __________ feet & inches

Flight two __________ feet & inches

Flight three __________ feet & inches

Flight four __________ feet & inches

Flight five __________ feet & inches

Average distance ________ feet & inches
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