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Motor speed control

SMALL DC MOTORS, LIKE THOSE USU-
ally found in toys, can be really
handy things to keep around. They
can be used in a variety of applica-

tions where the circuit you're de-

signing has to move something
other than just electrons. Those
motors are great for control ap-
plications or just about anything
else you can think of that doesn’t
require a great deal of precision.

However, those small DC
motors have their own set of prob-
lems. For one, the motor’s speed is
notoriously dependent on the ap-
plied voltage. But that drawback
can be turned into a benefit with
the simple addition of a rheostat or
potentiometer to make the motor
speed variable. However, anyone
who's ever tried making a motor-
speed control using that principle,
soon discovers that it's terribly un-
reliable, and it’s an inefficient way
to go about things.

No matter how small the motor,
you still have to deal with the fact
that they all have a certain amount
of inertia, however small. That
means that regulating really slow
speeds with just a potentiometer
is almost impossible. It usually re-
quires that you get the motor
going first and then back the po-
tentiometer off until you achieve
the desired speed.

Not only that, but if the motor
draws a substantial amount of cur-
rent, you're going to find that stan-
dard potentiometers won’t be able
to handle the power require-
ments: They'll start smoking and
that will be the end of that. More
expensive potentiometers can be
used, but you'll still have the same
low-speed problems. Obviously,

there has to be a better way—and
there is!

Controlling DC motors

Another'way of controlling the
speed of a DC motor is shown in
Fig. 1. Here instead of controlling
the motor by varying the voltage,
we simply apply a constant voltage
and vary the duty cycle. All that
means is that we’ll control the
amount of time the motor is on
and allow the applied volitage to
remain constant. By doing things
that way, the inertia of the motor
can be made to work on our behalf
because it will keep the motor
turning until the next pulse is ap-
plied to “kick” it along. Therefore,
how fast the motor turns depends
on the controlling oscillator.
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Now, there are many ways to
build an oscillator that can be used
to control a motor. We’ve already
seen that oscillator design is a
wide open field and just about any
combination of circuit building
blocks can be used. Transistors,
logic gates, 555 timers, and so on
can be used to form the basis of a
perfectly workable circuit. Each
has it's own advantages and disad-
vantages.

Figure 1 shows an oscillator cir-
cuit that may be used in motor-
speed control applications: Itis by
no means the absolute last v 1
in—or the best approach to—sw.v-
ing the problem. It is, however,
one way to go about it and is per-
fectly workable in a wide variety of
applications. In any event, that cir-
cuit will show you the basic meth-
od to follow in designing a circuit
that is capable of handling your
particular requirements.
~ Higher precision means using a
more precise oscillator and adding
acrystal to the circuit to lock-in the
frequency. Heavier motors will
need a “beefier” output stage than
the single transistor shown in Fig.
1. However, that circuit shows the
basic approach to follow (you may
not find it necessary to go any fur-
ther).

As shown, two inverters—ICl-a
and 1Cl1-b (each % of a 4049 hex
inverter)—are used to make a sim-
ple oscillator whose frequency is
approximately given by:

f = 1/1.4RC
Where Ris the value of the potenti-
ometer.

The basic circuit shown i e
that you've seen a million ..es
and have probably used just as



