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[0 O Electric motorsThe basic scientific principles behind the electric motor are that like poles repel and unlike
poles attract, and that electric current flowing through a conductor produces a magnetic feld that has both a north
and a south pole. An electric motor is essentially a rotating electromagnet. As the electromagnet rotates, electriial
energy is transformed into mechanicall

energy, which can then perform work. There are many different designs for electric motors, but these are the three
basic types:(d 0 1 DC motor O In a DC motor, the electromagnet [ the armatured , rotates within a permanent
magneticfield created by two opposing magnets [1 the exciter fieldJ . The interaction of the northand south pole of
the armature and the north and south poles of the exciter fieldproduces a torque, which rotates the armature. A
device called a split ring commutatorreverses the magnetic poles of the armature as it rotates. Carbon brushes brush
againsteach half of the split, ring commutator and conduct the electrical energy to the armature.The reversal of the
armature poles as they interact with the poles of the exciter fieldalternately pushes and pulls the armature around.[]
(12 AC motor O A typical AC motor consists of an outside stationary stator having coils supplied with
ACcurrent to produce a rotating magnetic fie|d, and an inside rotor attached to the output shaft. The rotor and
shaft are given a torque by the rotating field. In an induction AC motor the rotor rotates more slowly than the
magnetic field producec by the electrical supply. Often the rotor is made upof two rings, one at either
end,connected by solid bars. Washing machines, dishwashers, etc. use induction motors. In a synchronous AC
motor the rotor rotates at the same speed as the rotating magneticfield. This type of motor can also be used as an
alternator. Very large synchronous motors are used in the French high-speed train, the TGV.O O 3 Universal
motor[] O Universal motors may use AC or DC supply current. Unlike DC motors, universal motors have to use
an electromagnet to create the stator field, because the field has to reverse it polarity every half cycle of the AC
current.The advantage of the universal motor is that it has the useful characteristics ofa DC motor, e.g. high starting
torque, high speed and very compact design, but can be used with an AC power supply. This makes them useful for
appliances such as blenders, vacuum cleaners.
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