
Building a Q meter 
Jim Tregellas VK5JST 

Want to design and measure inductors? Want to measure small capacitors at their frequency of 
use? Want a cheap signal generator? This is the one to build I 
Q meters have been around since the 
1930s. They are still available, and a 
search of the internet will reveal that 
they cost upwards of $3,000. To some 
extent they have been replaced by 
instruments such as network analyzers, 
but what radio amateur can afford the 
$60K price tag for such equipment? 
Apart from the price problem, the sheer 
automation of such instrumentation 
often makes it difficult to develop an 
engineering feel for what is going on, 
and so the manually operated Q meter 
has a lot going for it. 

The principle of operation of the Q 
meter is based on the series resonant 
LC circuit . Of course numerous 
mathematicians have analysed this 
circuit ad nauseum, creating great 
confusion and complexity. But what is 
going on is really quite simple. 

At resonance, if the circuit is 
efficient (low losses), the inductive and 
capacitive reactances are equal but of 
opposite sign, and very much larger 
than the loss resistance. Because of their 
opposite phases, the voltages across the 
inductor and capacitor cancel, leaving 
the applied voltage to appear across 
the loss resistance. This establishes the 
current which flows around the circuit, 
generating much larger voltages across 
the capacitor and inductor than across 
the loss resistor, and the circuit thus 
exhibits a voltage gain. If the losses are 
reduced, the voltage gain and selectivity 

of the circuit will further improve. This 
brings us to the best definition of Q, 
and explains how the Q meter works 
(see Fig 1). 

This also is how a crystal set works. 
A very small AC voltage from the 
aerial is selected and magnified by the 
tuned circuit, appearing much enlarged 
across the tuning capacitor where it is 
rectified and applied to headphones. No 
amplifiers or power supplies, and no 
wonder Grandpa got excited. 

So Q is very important. As Fig 1 

shows, we measure it using a calibrated 
wide range RF signal generator (to 
generate the input voltage E) and a high 
impedance AC voltmeter to measure 
the voltage across the tuning capacitor. 
If E is known and fixed then we can 
calibrate the AC voltmeter directly in 
terms of Q. 

The inductor we are designing/testing 
is of course L. Note that the losses in 
most well made capacitors are far less 
than those existing in practical inductors 
and can generally be ignored. Certainly 
that must be the case in this test circuit, 
where the tuning capacitor will have a 
Q much greater than 1000, and hence 
negligible losses, if it is chosen as 
detailed later in this article. 

The reasons for this are not hard to 
understand. Firstly, the dielectric is air, 
and the only less lossy dielectric which 
could be used is a vacuum. Secondly, 
capacitors are collections of short 
thick conductors (the plates) where 
the resistance of each plate appears in 
parallel with those of the other plates 
- resulting in very low resistance. 
Inductors on the other hand are just one 
long thin conductor. 
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Fig 1 - How the Q Meter works. 
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