S90 Topic 6 Notes: Generators and Motors

	THE RELATIONSHIP BETWEEN MAGNETISM AND ELECTRICITY


Hans Christian Oersted discovered that a compass needle turned when it was near a wire carrying electricity.
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A temporary magnet, called an electromagnet, was made when an electric current flows through a wire coiled around a soft iron core.  One end of the core becomes the N pole, the other the S pole.  You can increase the magnetic strength by 1) increasing the # of coils  or 2) increasing the current. When you turn off the current and the core is no longer a magnet.

( Go to this phet site: http://phet.colorado.edu/en/simulation/magnets-and-electromagnets .  Click on the electromagnet.  What can you do to increase its magnetic strength (the G values on the Field meter increase as the magnets strength increases)?

Eventually scientists discovered that a potential difference (voltage) is induced by a wire moving near a magnet.  If we connect this wire to a circuit a current flows.  From this knowledge, motors and generators were developed.

	Electric Motors


• Electric motors convert electrical energy into mechanical energy: these generate WORK.

• There are 2 types of motors (and generators): DC (direct current) and AC (alternating 
   current).

•  DC MOTORS :Watch this: http://www.youtube.com/watch?v=Ue6S8L4On-Y&feature=related
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In a DC electric motor, a rotating coil of wire (the armature) becomes an electromagnet as current flows into it through a split ring commutator.  This happens because the armature is connected to a source of electrical energy through leads and brushes. The armature is attracted and repelled by the stationary field magnets, and it begins to rotate. The split ring commutator acts as a switch, cutting off and then reversing the direction of current flow so every ½ turn (180o) the armature reverses its poles, which keeps it turning.  This makes a DIRECT CURRENT (the current is always in one direction).  
(  Label the St. Louis Motor (direct current motor) practice sheet with brushes, commutator, armature, leads, field magnets

AC MOTORS

AC motors use alternating current.  AC current changes direction - it switches every  180o  (1/2turn)  from (+) to (-) direction and back  and travels in cycles.



Advantages of AC current motors and generators over DC current:  AC current can easily increase and decrease voltage as needed through transformers, and can use the high voltages needed to carry electricity long distances, but then decrease the voltage for safe usage in homes and businesses.

AC motors – found in larger appliances (dishwashers, washing machines, garage door openers, furnaces).  

 In AC motors the armature is called ROTOR and  the 2 magnets it rotates between  are called the  STATOR.  AC motors can be very compex.
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Advantages of DC current motors and generators:  it uses much simpler devices 
	Electric Generators


Electric generators generate electricity by mechanically rotating a coil of wire inside a stationary field magnet.  The force used to rotate the wire coil is usually supplied by steam, falling water, or wind (steam turbines, hydroelectric turbines, wind turbines).  The AC generator is most common.
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A DC generator uses direct current and is simpler than an AC generator that uses alternating current. (  Draw and label the armature, field magnet, brushes, and commutator on the DC generator below:
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( Assignment:  Do Topic 6 Questions #1-6  pg. 317.  Do your vocab.  
                                                    Do Topic 6 online tests.
DC motors have 5 main parts:�a.  armature: spinning wire coil�b.  split ring commutator�c.  brushes�d.  field magnets�e. leads


The load is what is moved by the motor.
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