Purpose: Determine how to control the direction that an electric motor will turn.

Materials: 

· .80 meters of insulated wire

· Scissors

· Styrofoam cup

· Small neodymium disc magnet

· 9 volt battery

· 2 cables with alligator clips on each end

· Tape

· 2 large paperclips 

· D-cell battery

· Sand paper

Protocol: 

1. Cut a piece of wire that is .80 meters long.

2. Starting in the center of the wire, wrap both ends around the D-cell battery to make loops, then carefully remove the wire, holding the loops together.
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To make a bundle, wrap each end of wire several times around the loops to hold them in place. Position the ends so they are directly across from each other and extending out in a straight line on either side of the bundle, to form an axle.  What you just made is called the armature.

4. Cut axels so each is about  2.50 cm long.  You will remove 180( of the insulation on one axel end and all of the insulation on the other axel.  To do this, position the wire on the table top.  Sand off the red insulation on one axle so ½ is bare metal and ½ is insulated.  Remove all the insulation on the other axel.

5. Carefully open each paperclip and bend each end, forming a small loop on the small end.

6. Tape each paperclip, on opposite end of the small loop, to the Styrofoam cup.  Each paperclip should be on opposite sides of the cup to form a support for the armature.

7. Attach one cable to each paperclip.  

8. Set one neodymium magnet on top of the Styrofoam cup, in the center.  Position the armature in the paper clip loops, with the shiny, uncolored side touching the paperclips. Make sure it doesn't touch the magnet.

9. Connect the other end of the cables to the battery.  Don’t let the armature sit on the paperclips while your motor is not being used as it may start to overheat the wires.

10. If your motor doesn't start immediately, try giving it a start by spinning the wire bundle.  If you see the armature hopping around you’re almost there.  If your motor still is not working, make sure that the paperclips are securely attached to the battery terminals.  You may also need to adjust the insulated wire so both ends are straight, and the bundle you have made is neat, with the wire ends directly opposite of each other. Adjustment of the magnet may also help.

11. Once you get the motor running, determine two ways that it is possible to control the direction that the motor will run.

