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SYNOPSIS 

The motor speed controller circuit to be described 

was developed for use with 00 gauge model railway 

engines. However it can be easily modified to control 

any other small 12V DC motor such as in a minidril1. The 

circuit achieves "closed loop" control of motor speed by 

measuring the back-EMF of the motor. 

This gives excellent speed regulation at all 

speeds and reduce " s t i c t i o n " when starting. A single 

potentiometer controls both speed and direction. 

Alternatively a speed control and separate reversing 

switch can be incorporated. The controller has lacthing 

over—load protection, 



i.0 INTRODUCTION 

1.1 Motor Basics 

TYPICAL VALUE; 

RA = hQ 

L A = 2mH 

Equivalent Circuit of DC Motor 

Figure 1 

The electrical characteristics of a simple 

permanent magnet motor can be modelled fairly accurately 

by the equivalent circuit shown in figure 1 is the 

armature current R^ and L A the resistance and inductance 

of the armature respectively and Vg the back-EMF is 

propotional to the current, whilst the back-EMF is 

propotional to the speed. If the motor is running at a 

constant speed with an applied voltage V then we can say 

that electrically: 

v = V B + IRA (1) 

1 




