


What is a Generator and a 
Motor?

s For hundreds of years, people knew that 
some materials, such as magnetite, had 
magnetic properties.

s But it wasn’t until people learned about 
the interrelatedness of magnetism and 
electricity that important discoveries were 
made.

s Why do you think it took so long for people to figure 
out how electricity and magnetism could work 
together?



What is a Generator and a 
Motor?

s The discoveries associated with these concepts led 
to the development of two of the most widely used 
applications of magnetism and electricity – the 
electric generator and electric motor.



Generators

s A generator is a machine that turns mechanical 
energy into electrical energy.

s Generators do this by turning a coil of wire in a 
magnetic field to produce an electrical current.

s The two main parts of a generator are a magnet and 
the wire coil.

s The generator will not work without 
a source of mechanical energy.



Generators

s The mechanical energy is 
needed to move the magnet
or the coil.

s Some sources of mechanical 
energy are steam produced 
from coal, gas, nuclear power, or some other fuel. 

s Other sources of mechanical energy include a hand 
crank, wind, and moving water.



Generators

s Generators supply electric 
current when there is a power 
breakdown or where there are 
no electric lines.

s Portable generators are 
available in different sizes for 
different functions.



Faith
Connection

Think of a spiritual analogy for a generator. If the 
electrical current produced represents spiritual power or 
growth, what might the coil of wire and magnetic field 

represent?

Example: The interaction between the wire and 
magnetic field could represent spending time with God 
in Bible study and prayer, which results in spiritual 
power and growth.



The Electric Power Grid

s Electricity travels a 
long distance to get 
to your house.

s Electricity is made at a power plant by huge 
generators, which produce almost all the electricity 
that we use.

s Power plants across the country are connected in a 
system called the electric power grid.



The Electric Power Grid

s Many power plants use coal, but 
some use natural gas, nuclear 
energy, solar energy, waterpower, 
wind energy, or even energy from 
inside Earth to generate 
electricity.

s Inside the generators, this energy is converted into 
another form of energy (usually mechanical or 
steam).

s This energy turns fan-like blades inside a turbine.



The Electric Power Grid

s The blades are attached to a pole, 
called a shaft.

s Wire is coiled around the shaft 
and the shaft is surrounded by a 
magnet.

s When the blades inside the 
turbine begin to turn, the wire-
covered shaft also turns, and an 
electric current is produced.



The Electric Power Grid

s This electric current is sent through devices called 
transformers that can alter the voltage to push the 
electric current over long distances.

s The current travels 
over high-voltage 
transmission lines that 
stretch across the 
country. 



The Electric Power Grid

s When the current reaches 
a substation, the voltage 
is lowered so it can be 
sent over lower-power 
lines to your 
neighborhood.

s Transformers again lower the voltage so that the 
power is safe to use in our homes.

s At your home, the current moves through a meter 
that measures how much electricity your family uses.



The Electric Power Grid

s This electricity travels through 
wires in the walls to the outlets 
and switches in your home.

s Breakers and fuses protect the 
wires from being overloaded.



Electric Motors

s Generators are used to generate electricity, which 
can be used to power many devices, including 
electric motors.

s An electric motor uses an electromagnet to change 
electrical energy into mechanical energy.

s The mechanical 
energy produced 
can then be used to 
do work.



Electric Motors

s Electric motors can be very large to run machines in 
factories or commuter trains.

s They can also be very small to run refrigerators, 
clocks, and blenders.



Electric Motors

s Electric motors and 
generators are two different 
devices that work in opposite 
ways.

s Generators change motion 
into electricity by turning a 
coil of wire in a magnetic field.

s Motors use magnets to change electrical energy into 
mechanical energy.



Electric Motors

s Electric motors are of two basic types: alternating 
current (AC) and direct current (DC).

s The names indicate the kind of electricity they 
consume.

s AC current changes 
direction or 
alternates.

s DC current flows in 
one direction through 
the electric circuit.



Electric Motors
AC Motors

s An AC motor consists of four parts:
1. The rotating wire coil or armature (the rotor),
2. An alternating electric power source.
3. Brushes that transfer the electric current to the 

armature,
4. Permanent magnet(s) 

that use the electric current 
to cause the wire armature 
to turn.



Electric Motors
AC Motors

s Electric motors function on the two
key principles of magnetism – like 
poles repel, and opposite poles 
attract.

s When current passes through the 
wire armature it turns into an electromagnet with the 
same polarity to the permanent magnet.

s Repulsion between “like” magnetic poles causes the 
armature to turn.

s After half a turn, the opposite poles attract each other.

s The current then flips to keep the armature rotating.



Electric Motors
AC Motors

s Many common appliances, such as 
fans and hair dryers, use the 
alternating current from a wall outlet 
to operate their motors.

s The current passes through the coil 
inside the motor, turning the coil into 
an electromagnet.

s A permanent magnet inside the device 
is attracted to the poles of the coil.



Electric Motors
AC Motors

s When the current reverses, it is 
repelled.

s The rotating coil turns a shaft that 
operates the fan.



Electric Motors
DC Electric Motors for Cordless Devices

s Cordless devices are designed to run on direct 
current from batteries. 

s Direct current from a battery passes through a coil, 
making the coil an electromagnet.

s A motor made to run on direct current has a 
reversing switch called a commutator, which 
reverses the current.



Electric Motors
DC Electric Motors for Cordless Devices

s Reversing the current flips the 
poles of the coil.

s The poles of one magnet repel 
the poles of the other magnet.

s The coil keeps turning in the same direction until its 
two poles find the opposite poles of the magnet.


