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controlling 550 W and 25 W loads respectively. Curves (d)
and (e) are for the circuit with filter connected showing that
the C.I.S.P.R. limit, which is curve (c), has been met.

Filter inductor
Having selected the value of filter inductor, the designer
has then to decide how to make it. Construction will not be
too critical - it is not necessary to achieve a high Q - and
there will be considerable room for reducing its size.
However, care must be taken to ensure that the inductor
does not saturate when the inrush current of a cold lamp
flows through it. If the inductor does saturate then the filter
capacitor will, effectively, be shorted out by the triac. In this
case the triac current could rise faster than the dI/dt rating
allows. This could cause progressive damage to the triac
resulting in premature failure.

Speed control for food mixers and electric
drills
Food mixers and electric hand drills are products whose
useability is improved by the addition of electronic speed
control. But they are products where costs have to be tightly
controlled so the choice of circuit is very important. This
decision is made harder by the need to have a good speed
regulation under the widely varying loads that these
products are subjected to.

The circuits to be described provide continuous control of
motor speed over a wide speed range by adjusting the
conduction angle of a BT151 thyristor. They compensate
for load variation by adjusting the firing angle when there
is a change in the motor speed - as indicated by a change
in its back EMF.

Back EMF Feedback Circuits
A simple motor speed control circuit that employs backEMF
to compensate for changes in motor load and mains voltage
is shown in Fig. 8(a). The resistor chain R1, R2,R3 and diode
D1 provide a positive going reference potential to the
thyristor gate via diode D2. Diode D1 is used to reduce the
dissipation in the resistor chain by some 50% and diode D2

isolates the trigger circuit with the thyristor in the on-state.
When the thyristor is not conducting the motor produces a
back EMF voltage across the armature proportional to
residual flux and motor speed. This appears as a positive
potential at the thyristor cathode.

A thyristor fires when its gate potential is greater than
cathode potential by some fixed amount. Depending on the
waveform shape and amplitude at the gate, the circuit may
function in several modes.

a) Basic Controller

b) Improved Low Speed Controller

c) Improved Low and High Speed Controller
Fig. 8  Thyristor Speed Control Circuit Using Back EMF
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