The Motor

The motor spinning on the desk is similar to one in a drill or a fan, but is very simple.  There are no permanent magnets in this motor.  All of  the magnetism is created by wrapping coils of wire around an iron core.  The two end nails are wrapped from bottom to top and then back down.  Look closely and notice that one nail is wrapped clockwise and the other is counterclockwise. This has the effect of making the two nails have opposite poles pointing upward (if one of them has North up, then the other has South up)  The part in the middle is very interesting.  It is just a couple nails coiled with wire, but mounted on a pivot and allowed to spin.  Notice that there are two wires running down the side.  These two wires just barely touch the two wires coming from the two side nails. Why?  The purpose is to keep the motor going.  If the spinning part kept its poles the same all the time, then the motor would stop once the opposites got next to each other.  So the wires must SWITCH where they are connected every half turn.  This is why the side wires are there, and why you can notice tiny sparks when they rub together.

If the motor doesn’t run smoothly, it's Mock's fault for putting it together too hastily!

Generator

The electricity we use in our homes was created by moving magnets and coils.  The magnetic field around a magnet has the ability to push energy through a conductor.  So, if you either move a coil near a magnet OR move a magnet near a coil, you get electrical energy.  The measuring meter on the table is called a galvanometer.  It can detect very small voltages.  If you insert a magnet into the coil, the needle will move.  It will move in the opposite direction when the magnet is removed. Since the needle moves in two different ways, this means that the electricity created is alternating which way it is going.  This is the origin of the term "AC" or alternating current.

Compass

To make a compass, you need a permanent magnet and a way to let it move freely.  It must move freely so that it can line itself up with the Earth's magnetic field.  The Earth has filed lines running through this school, and any magnet feels a tug to point North and South.  Magnets aren't strong enough to do this just while sitting on a table, though, so we must reduce the friction present.  Put some water in a petri dish.  Get a small piece of a paper clip and magnetize it… you do this by scraping the clip IN ONE DIRECTION several times along a permanent magnet.  Float the styrofoam in the petri dish and set the clip on it.  It should turn to point North & South.  Use your pencil to turn it and see if it returns

Electromagnet

An electromagnet is one that can be switched on and off anytime.  The domains are lined up temporarily and then can return to random.  How is this done?  Every wire that carries a current is surrounded by a magnetic field.  If the wire is coiled, the magnetic field is trapped inside each turn and is multiplied.  This produces a magnetic field that is much stronger than a normal magnet.  Even wires made of non-magnetic materials can be used for electromagnets.  If a piece of Fe, Ni, Co, or Gd is put inside the coil, the magnet becomes even stronger.  Coil some wire around a nail and see if it picks up paper clips.  See if it works without the nail inside.  Do not leave the battery connected to the coil for a long time because it kills the battery quickly.  

