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Purpose and Hypothesis

I wanted to find out why the toy gyroscope defied gravity.

Procedure

Materials List

1. Gyroscope (standard Toycraft model manufactured 1950)

2. Nylon string (2 feet 4.5 inches)

3. Myself

Experimental Steps

1. stand gyroscope on end (rotor not turning)

2. hang gyroscope from the string at a 90( angle to the floor (rotor not turning)

3. stand gyroscope at 45( angle to floor (rotor not turning)

4. stand gyroscope on end (rotor turning)

5. hang gyroscope from string at a 90( angle to the floor (rotor turning)
6. stand gyroscope at a 45( angle to the floor (rotor turning)

7. record observations

Discussion

In my readings I learned about gyroscopic motion.  When you spin a disc around its center it creates a force called centripetal acceleration.  The two things that govern the strength of the centripetal acceleration are the mass of the disk and its speed (angular velocity).

Why does the gyroscope defy gravity?  The reason is that I put energy into the gyroscope by pulling a string that turned the rotor.  The first thing this did was to give angular velocity to the rotor.  The input of the energy caused the gyroscope to exert three forces.  The first force is centripetal acceleration, a force that goes to the center of the rotor.  The second force is linear momentum, a force that comes out at right angles to the centripetal acceleration.  The third force is angular momentum.  Which come out at right angle to the linear momentum and the centripetal acceleration.

The angular momentum will keep a constant direction and strength.  This force causes the gyroscope to defy gravity.  The angular momentum defies gravity by causing the gyroscope to fall in a circle.  This process is called precession. 

Precession converts gravitational pull into circular motion.  The gyroscope will defy gravity until angular velocity is insufficient to keep the gyroscope precessing.

Conclusion

I concluded three things from this experiment.  One is that when the gyroscope’s rotor is not turning it acts as any piece of metal would and obey the laws of gravity.  When the rotor is turning the gyroscope defies gravity by the special force called angular momentum.

Secondly, I also noticed that when the gyroscope was placed in a certain position and I started the rotor spinning, the gyroscope stayed in the starting position until the rotor slowed down.

Lastly, I noticed that as the rotor slowed down the gyroscope wobbled in a circle faster.

These conclusions are illustrated in nature.  For example the Earth wobbles (precesses) on its axis like my toy gyroscope.  

