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Kevin Welch of UIC Automation (Pty) Ltd kindly sent me an 
email in which he pointed out that I had made a mistake in a 
previous column. I’d given the full load current of a three phase 

22 kW motor as 72 amps when in fact it is about 40 amps. Single 
phase current is 72 amps. 

I would like to say this shows that we all make mistakes, but in 
truth it just shows I am careless. I thought what I should do then 
is first, apologise to the readers; secondly, thank Kevin (thank you 
Kevin!) and finally, discuss electric motors, specifically single phase 
motors.

Single phase electric motors are not generally found above 
10 kW. This is because they have a very low starting torque, are 
not as efficient as three phase motors and have a low power factor. 

A single phase motor is not self-starting and hence needs an 
auxiliary means to start it. Thus the motor is started temporarily 
converting it into two phase motor. 

There are a number of ways of doing this – one can wind 
the motor with a main winding and starting winding, which are 
physically 90° displaced from each other. An alternative is to 
have two windings, again a main winding and an auxiliary winding. 
The current to the auxiliary winding is run through a capacitor 
which displaces the current in the auxiliary winding by 90°. 
Once the motor is up to speed the capacitor is disconnected.  A 
third method is to have a shaded-pole motor. Here the auxiliary 
winding is composed of a copper ring or bar surrounding a 
portion of each pole. 

This auxiliary single-turn winding is called a shading coil. 
Currents induced in this coil by the magnetic field create a second 
electrical phase by delaying the phase of magnetic flux change for 
that pole enough to provide a two phase rotating magnetic field. 
In general, for small motors the shaded pole motor is the most 
common. One of the most common applications for single phase 
motors is that they are used to drive hand drills, circular saws, band 
saws and so on. 

Clearly, it is no good to have a motor with a low starting torque 
in these applications. Consequently, the motors for hand tools are 
a type called a ‘universal motor’. A universal motor is a special 
type of motor designed to run on either dc or single phase ac 
supply. The motors are generally series wound (armature and 

field winding are in series) and hence produce 
high starting torque suitable for hand tools. A 
downside is that the motors have brushes and a 
commutator, which can wear out. However, this 
really only occurs under conditions of heavy 
use. What can be useful is running a hand drill 
on two car batteries in series – doesn’t turn very 
fast but it does work.

In times gone by it was often necessary to 
have an electric motor whose speed could be 
varied. Before power electronics this was no 
easy matter. It is relatively simple to vary the 
speed of a dc motor and consequently on board 
ships, where it was desirable to have capstans 
and hoists with variable speed and capability 
of reversing, dc motors were often used. In 
many circumstances the whole ship ran on a dc 
supply. These days it is all variable speed drives 
and three phase ac motors. 

This brings me to a little known motor starting 
method. Assume you have to get a large ac 
motor up to speed at no load and you haven’t 
got a supply that can handle the starting current. 
Buy a variable speed drive which is about 20% 
of the rating of the motor. Connect the variable 
speed drive to the motor with a bypass which 
can short it out. Connect the variable speed 
drive to the supply. The motor will start to turn 
and the variable speed drive will limit current 
and trip. Reset the variable speed drive. And so 
on. Each time it’s reconnected the motor speeds 
up a bit more until it’s at full speed. Works well!

MOTORS AND AN APOLOGY

FLIR'S THERMAL 
IMAGING CAMERAS 

FLIR Systems has announced three new Exx-
Series advanced thermal imaging cameras 
for electrical, mechanical and building ap-

plications: the FLIR E75, E85, and E95. The re-
designed, Wi-Fi-enabled Exx-Series features 
intelligent interchangeable lenses, laser-assisted 
autofocus modes and area measurement func-
tionality, improvements to FLIR’s patented MSX® 
imaging technology, and a larger, more vibrant 
4-inch touchscreen. These distinctive features, 
combined with increased sensitivity and increased 
native resolution, will help professionals identify 
hot spots or building deficiencies before potential 
problems become expensive repairs.  

The Exx-Series cameras feature a rugged, water-
resistant design, and scratch-resistant Dragontrail™ 
cover glass over an optically-bonded, projected 
capacitive (PCAP) touchscreen. A simplified user 
interface delivers faster, more intuitive operation, 
and coupled with enhanced Wi-Fi, Bluetooth 
and Meterlink® connectivity, archiving and report 
generation has never been easier. 

The FLIR E75, E85, and E95 cameras will be 
available for sale in March through established FLIR 
distribution partners and the FLIR.com store. 
Enquiries: www.flir.com/exx-series

http://www.flir.com/exx-series
http://mce.co.za/



