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THREE POINT STARTER:

The Fig. 1 shows this type of starter.
The starter is basically a variable resistance, divided into number of sections. The contact points

of these sections are called studs and brought out separately shown as OFF, 1, 2, ... upto RUN.

There are three main points of this starter :

1. 'L' Line terminal to be connected to positive of supply.
2.'A' To be connected to the armature winding.

3.'F' To be connected to the field winding.

Starting
rasislance

Softiron pieco
Starter handle
Spring
Over load
release
AN
0
| L FO A® |
L Lever rmuar
. . lron place

Vv F, A
D.C.
o—a F 4,

Fig. 1 Three point starter

Point 'L' is further connected to an electromagnet called overload release (OLR). The second end of
'OLR" is connected to a point where handle of the starter is provided. This handle is free to move
from its other side against the force of the spring. This spring brings back the handle to the OFF
position under the influence of its own force. Another parallel path is derived from the stud "1, given
to the another electromagnet called No Volt Coil (NVC). The NVC is further connected to terminal 'F".
The starting resistance is entirely in series with the armature. The OLR and NVC are the two

protecting devices of the starter.



Operation: Initially the handle is in the OFF position. The D.C. supply to the motor is switched on.
Then handle is slowly moved against the spring force to make a contact with stud No. 1. At this
point, field winding gets supply through the parallel path provided to starting resistance, through
NVC. While entire starting resistance comes in series with the armature and armature current which
is high at start, gets limited. As the handle is moved further, it goes on making contact with studs 2,
3, 4 etc., cutting out the starting resistance gradually from the armature circuit. Finally when the
starter handle is in 'RUN' position, the entire starting resistance gets removed from the armature
circuit and motor starts operating with normal speed. The handle is moved manually, and the
obvious question is how handle will remain in the 'RUN' position, as long as motor is running ?

Let us see the action of NVC which will give the answer to this question along with some other
functions of NVC.
1.1 Function of No Volt Coil
1. The supply to the field winding is derived through NVC. So when field current flows, it magnetises
the NVC. When the handle is in the 'RUN' position, soft iron piece connected to the handle gets
altracted by the magnetic force produced by NVC. Design of NVC is such that it holds the handle in
'‘RUN' position against the force of the spring as long as supply to the motor is proper. Thus NVC
holds the handle in the 'RUN' position and hence also called hold on coil.
2. Whenever there is supply failure or if field circuit is broken, the current through NVC gets affected.
It looses its magnetism and hence not in a position to keep the soft iron piece on the handle,
attracted. Under the spring force, handle comes back to OFF position, switching off the motor. So
due to the combination of NVC and the spring, the starter handle always comes back to OFF
position whenever there is any supply problems. The entire starting resistance comes back in series
with the armature when attempt is made to start the motor everytime. This prevents the damage of
the motor caused due to accidental starting.
3. NVC performs the similar action under low voltage conditions and protects the motor from such

dangerous supply conditions as well.
1.2 Action of Overload Release

The current through the motor is taken through the OLR, an electromagnet. Under overload
condition, high current is drawn by the motor from the supply which passes through OLR. Below this
magnet, there is an arm which is fixed at its fulcrum and normally resting in horizontal position.
Under overloading, high current through OLR produces enough force of attraction to attract the arm
upwards. Normally magnet is so designed that up to a full load value of current, the force of
attraction produced is just enough to balance the gravitational force of the arm and hence not lifting it
up. At the end of this arm, there is a triangular iron piece fitted. When the arm is pulled upwards the
triangular piece touches the two points which are connected to the two ends of NVC. This shorts the
NVC and voltage across NVC becomes zero due to which NVC looses its magnetism. So under the
spring force, handle comes back to the OFF position, disconnecting the motor from the supply. Thus
motor gets saved from the overload conditions.




In this starter, it can be observed that as handle is moved from different studs one by one, the
part of the starting resistance which gets removed from the armature circuit, gets added to the field
circuit. As the value of starting resistance is very small as compared to the field winding resistance,
this hardly affects the field winding performance. But this addition of the resistance in the field circuit
can be avoided by providing a brass are or copper are connected just below the stud, the end of

which is connected to NVC, as shown in the Fig. 2.

Fig. 2 Three point starter with brass arc

The handle moves over this arc, supplying the field current directly bypassing the starting
resistance. When such an arc is provided, the connection used earlier to supply field winding, is
removed.

1.3 Disadvantage
In this starter, the NVC and the field winding are in series. So while controlling the speed of the

motor above rated, field current is reduced by adding an extra resistance in series with the field
winding. Due to this, the current through NVC also reduced. Due to this, magnetism produced by
NVC also reduces. This may release the handle from its RUN position switching off the motor. To
avoid the dependency of NVC and the field winding, four point starter is used, in which NVC and the

field winding are connected parallel.




THE ELEMENTARY DC GENERATOR

A single-loop generator with each terminal connected to a
segment of a two-segment metal ring is shown in figure 1-4. The
two segments of the split metal ring are insulated from each
other. This forms a simple COMMUTATOR. The commutator in a dc
generator replaces the slip rings of the ac generator. This is
the main difference in their construction. The commutator
mechanically reverses the armature loop connections to the
external circuit. This occurs at the same instant that the
polarity of the voltage in the armature loop reverses. Through
this process the commutator changes the generated ac voltage to
a pulsating dc voltage as shown in the graph of figure 1-4. This
action is known as commutation. Commutation is described in
detail later in this chapter.

Figure 1-4. - Effects of commutation.

For the remainder of this discussion, refer to figure 1-4,parts
A through D. This will help you in following the step-by-step
description of the operation of a dc generator. When the
armature loop rotates clockwise from position A to position B, a
voltage is induced in the armature loop which causes a current



in a direction that deflects the meter to the right. Current
flows through loop, out of the negative brush, through the meter
and the load, and back through the positive brush to the loop.
Voltage reaches its maximum value at point B on the graph for
reasons explained earlier. The generated voltage and the current
fall to zero at position C. At this instant each brush makes
contact with both segments of the commutator. As the armature
loop rotates to position D, a voltage is again induced in the
loop. In this case, however, the voltage is of opposite
polarity.

The voltages induced in the two sides of the coil at position D
are in the reverse direction to that of the voltages shown at
position B. Note that the current is flowing from the black side
to the white side in position B and from the white side to the
black gide in position D. However, because the segments of the
commutator have rotated with the loop and are contacted by
opposite brushes, the direction of current flow through the
brushes and the meter remains the same as at position B. The
voltage developed across the brushes is pulsating and
unidirectional (in one direction only). It varies twice during
each revolution between zero and maximum. This variation is
called RIPPLE.

A pulsating voltage, such as that produced in the preceding
description, is unsuitable for most applications. Therefore, in
practical generators more armature loops (coils) and more
commutator segments are used to produce an output voltage
waveform with less ripple.

If a body is capable of rotating about an axis, then force applied properly on this body will
rotate it about the axis (axis of rotating). This turning effect of the force about the axis of

rotation is called torque.
Torque is the physical quantity which produces angular acceleration in the body.



