Gliding Car Lab
Materials                             
· Craft sticks                              

· Milkshake straws                     

· Skewers                               

· Cardstock                                  

· Wheels

· Tape

Preparation: (number of materials vary on number of students) Cut milkshake straws into quarters, cut cardstock into thirds lengthwise, and cut as many craft sticks needed in half.
Concepts
· four forces of flight (aerodynamics)

· force and work (physics)

Purpose
This project serves as a lesson about aerodynamics of flight or, primarily,  the four forces of flight: lift,. thrust, weight, and drag. A key concept in engineering is balance and by having to launch the car off a table, the correct balance will successfully land the car safely to the ground. For example, if gravity and drag are bigger than lift and thrust, the plane goes down and crashes. This teaches the concept of making sure all forces are leveled appropriately, similar to how an airplane must be mechanized. The children must learn how to balance the four forces to safely land the car. 
Lecture
· Demonstrate the project (direction) and explain the design goals (purpose)
· Explain the function of the wings (lift), tail (drag), and half-sticks (weight); connection to four forces
· Demonstrate and explain how to successfully launch the car off of the table; force and work with our hands having to push and launch the car
· Discuss safety (below): don’t launch the car too fast, be careful of other students nearby
Safety, tips and troubleshooting
· Don't allow students to carelessly fling their cars around. All launches should be deliberate and measured. 

· If students try to throw their car to find out if it can fly, be sure that they do so in an unobstructed area that is clear of other students. 

· If the car is somersaulting backwards, check for: it has weight at the front; the wings are not too big; the wings are positioned in the center of the frame; the tail is not bent sharply upwards.

· If the car is somersaulting forwards, check for: the wings are positioned in the center of the frame; the leading edge of the wing is not bent downward.  

· If the car is turning sharply in one direction, check for: the wings are not centered; one wing is bent at a significantly different angle than the other wing;  the user accidentally flinging the car sideways during launch.

· Adding more weight to the front can help solve these problems to an extent. Extra weight will pull the car in a straight path, helping the car overcome minor to moderate flaws in the wings and tail.
Directions (in detail)

1) Prep the paper: Cut the cardstock into 3 strips for the wings. After that, cut the strips in half for the tail.
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2) Form the frame: Bend 4 milkshake straws with your hands to make corners. Link them with the craft sticks to form a rectangle. Use your hands to bend the corners as you put the craft sticks in. This step should look like the picture on the right:
3) Add wheels: Create a pair of wheels by inserting skewers into the center[image: image2.jpg]



of the wheels. Wrap tape around the frame created from step 2 with the
skewer part of the wheels to connect the pieces together. The corners of the frame may bulge and cause the wheels to be uneven. Prevent this by placing the wheels slightly in front of or behind the corners of the frame. This step should look like the picture on the right: 
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4) Bend and attach the wings + tail: Get 1 strip of cardstock and fold it in half. If you like, you may also fold the two ends of the strips. Turn the car piece made on step 3 upside down and use 4 pieces of tape to attach it to the horizontal strip of cardstock to form the wings. Next, attach another strip of cardstock vertically on top to form the tail. This step should look like the pictures on the right:
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5) Give it some weight: Weight is necessary to overcome the drag created by the paper. When the car is moving, the weight will have momentum, helping the car push more easily through the air. Bundle 5 half-sticks together. Wrap tape around the bundle and the front of the car.
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6) How to fly: Put the car on top of a table with at least 2 feet of space to move back and forth. Place your fingers on the center of the paper. Press down gently on the paper, then swiftly push the car off the edge of the table. Bending the tail up or down will change the angle at which the car glides through the air.
Credits: http://www.instructables.com/id/Gliding-Car/?ALLSTEPS
Modified: Suzanne Vuong
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