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Loco-Motion
Teacher Notes
Materials:

Ceramic Magnet – Radio Shack #64-1879



Enamel-Coated Magnet Wire – 22 or 26 gauge (Radio Shack #278-1345B)



Highlighter – this is only for sizing

Guiding Questions:

Please answer the following questions before beginning the lab.

1. What is electricity? 
Electric is a flow of subatomic particles called electrons.
2. How does electricity relate to a magnetic field?
As electricity passes through a wire, a circular magnetic field is produced.  This is called an induced magnetic field, and it only exists for as long as the electricity flows.
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Figure A. Electromagnet Diagram

Source:  http://science.howstuffworks.com/electromagnet4.htm

   Procedure:

Part A:  Constructing the Armature
1. When students remove the enamel coating from the wire, they must make sure that they are only removing it from the upper sided.  If they remove it from both the top and bottom, it will not spin.

Part B:  Constructing the Support for the Armature

1. If students have trouble bending the paper clips into loops, they can try wrapping it around their pen or pencil.
2. It is important that the loops are level before the students tape them to the cardboard base.  If they are not level, remove the paper clips and re-bend them.
Part C:  Assembling the Electric Motor

1. If the armature does not spin once the battery is connected, there are a few possible reasons.  First, is the battery good?  Second, are there good connections between the battery snap connector and the paper clips?  Finally, the most probable is that students did not remove enough of the enamel coating.  Have them remove the armature and scrape more of the coating off, but do not scrape too much.
Questions:

1. What was the purpose of wrapping the wire into a “donut” shape? 
When current passes through a wire, a circular magnetic field is created. By creating the “donut” shape, we create a single magnetic field that is going in one direction, similar to a bar magnet. 
2. Why did we remove the enamel coating on only one side of each free end of the armature? What would happen if we removed all the enamel covering the free ends?
Removing the enamel exposes bare wire so that current can flow freely from the battery to the armature. We only remove the enamel from one side of the wire so that current flow is limited to when the bare side makes direct contact with the supports. This creates an on/off magnetic field and causes the armature to spin. If we removed all the enamel, this would create a constant magnetic field and the armature would just align itself with the field magnet and stop.
3. Why was it important that only uncoated paper clips be used for the supports?
Having the bare metal exposed allows the current to flow freely through the whole apparatus. If the paper clips were coated, current would not be able to flow from the battery to the armature.
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