DC Generator (back to basics)
A Generator is a machine which converts mechanical energy to electrical energy or electrical power. In case of a direct current generator, this electrical
power is in the form of a DC voltage.

Most of our everyday appliances work very well on the AC power output that is supplied to them, but appliances which involve big motors and need a
large current supply, such as those used in industries and factories usually need the DC power. For this purpose we introduce the process of
commutation in an ac generator, so that it can convert its AC output to a dc supply.

Advantage of DC power over AC
The advantage of a DC power over an AC power output is that dc power provides a continuous output due to which the speed of the motor turns out to
be very fine and smooth. No fluctuations occur. But in case of ac generator, we cannot utilize this feature.

Construction of a DC generator
In construction, a dc generator is similar to a motor, or even an ac generator, with the addition that slip rings are replaced by split rings. Its three main
parts are:



A rotating loop of coil



A permanent magnet



And the rotation of the coil in that magnetic field
We have already studied that an electric generator uses Faraday’s law of electro-magnetic induction to generate the required voltage. So here we are
going to see that how this voltage is converted into a dc one.

The commutation process
A Dc generator also consists of a coil with a number of turns, rotating between the poles of a magnetic field. In an ac generator, the ends of the coil are
connected to the two slip rings, which rotate with the coil as it rotates in the magnetic field. But in a dc generator, the slip rings are replaced by the two
split rings which perform the process of commutation.

Commutation is the process of converting ac power into dc power. The set of rotating split rings and the carbon brushes to which they are
attached is called the commutator. The carbon brushes help in leading the current produced, to the external circuit.
When the coil completes half of its revolution, i.e. turns 180°, the side of the coil which was previously under the north pole of the magnet moves under
the South Pole of the magnet and the one that was under the south pole of the magnet moves under the North Pole now.
The position of the metal brushes is adjusted in such a way that the connections of the coil to the external circuit also reverse when the coil completes
half of its rotation cycle. In this way the direction of current through the external circuit also remains the same even when the ac had to reverse its
direction of emf, since the commutator has reversed the polarity.
This process is visible in the figure below:

This shows that even when the coil has turned its side, the direction of current in the external circuit is still the same. To closely observe the
phenomenon that how split rings do this, we can see it in the following figure:

As a result we get a constant polarity dc signal at the output, whose wave looks something like this:
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