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  Rotors and Helicopters

How does a paper rotor or twister behave,

 and how can the behavior be altered?

What is Needed

· Rotors, constructed from various patterns and papers

What to Do

Use the various rotors available.  Time the fall of the various models using your watch or by counting consistently (One and Two and Three, etc.).  Drop each rotor from the same height, 150 cm.  Hold up the piece of rope that is marked from knot to knot to measure the 150 cm.  Compute the rate of fall in centimeters per second using the formula:

Rate ( R )  =  distance (d)  /  time (t)

Next, test the models for accuracy by using a target placed on the floor and tallying the points.

As you finish your tests, think about the following questions:

1. How does the twister behave?

2. Which version is best?

3. Did the twisters always rotate in the same direction? (Try bending the rotors and flaps in different directions.)

4. What happens if you change the angle at which the blades are bent?

What is Happening?

     Helicopters are really airplanes with moving wings in which the usual airplane wing and propeller are replaced by a large horizontal rotor.  The helicopter rises because the rotor blades push down against the air.

--Continued on Back-- 

     As these paper models fall they will spin, imitating the rotation of the rotor blades of a real helicopter.  They will not rise since there is no input of power, but the spin will reduce the rate of fall because it increases the lift.

     The behavior of the twisters can be altered by changing:

1. the type of paper used;

2. the size of the twister made using the same proportions;

3. the position of the rotor blades (the pitch, or angle in relation to the shaft);

4. the design of the twister; and

5. the height from which the twisters are dropped.

