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The /irst part of this article cOl/siders ill general terms the 

production of microphony. The various mcthods of investiga

ting II/icrophony are disclIssed, and their advantages alld 

disadvontage.f considered. Illustrations of lI/icropllOlIY in 

\lUriOfIS valves are givcl/. The second part cOl/siders ill more 

detail microphollY in radio and television receivers. Calcu
lations arc mode of the permissible levels 0/ microphollY in 

the various stages of receivers. 

Part I-Production of Microphony and Methods of Investigation 

INTRODUCTION 

Many components in electronic equipment do not have 
a completely rigid structure but consist of parts that can 
vibrate when the component is subjected to physical 
excitation. As the parts vibrate, the distance between them 
may vary and variations in the electrical properties of the 
component can occur. As a simple example, if the plates 
of a tuning capacitor vibrate, the distance between the 
plates may vary and, as a result, there will be a correspond
ing variation of the capacitance. If the capacitor forms 
part of the tuned circuit of an oscillator, the frequency of 
oscillation will vary correspondingly. In other words, the 
vibration of the capacitor plates with respect to one 
another gives rise to an interference signal which produces 
frequency modulation of the oscillator signal. The pro
duction of an interference signal as a result of mechanical 
vibration is known as 'microphony'. 

This article considers microphony in valves, The vi
bration of the electrode structure of the valve can cause 
variations not only in the inter-electrode capacitances, but 
also in the anode current and mutual conductance. The 
vibration may be a result of shocks - for example, equip
ment in cars or aircraft, and equipment containing push 
buttons or stiff switches will be subjected to this type of 
excitation - or the result of continuous excitation from 
the motors of gramophones and tape recorders, and from 
the loudspeakers of radio and television receivers. The 
loudspeaker is often the most troublesome cause of 
microphony since it is placed close to the valves and can 
transmit vibrations to the valves both mechanically 
(through the cabinet and chassis) and acoustically (through 
the air), Besides causing sound interference, the excitation 
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of the loudspeaker can also affect the valves in the picture 
channel or timebase circuits of a television receiver and 
produce interference on the picture. In television receivers, 
picture microphony is usually more troublesome than 
sound microphony. 

In spite of the very narrow tolerances used in the 
manufacture of valves, it is impossible to avoid slight 
differences between valves of the same type. These differen
ces do not have any significant effect on the electrical 
characteristics of the valve but may affect the microphony 
considerably. Consequently, certain methods of testing 
valves can be carried out only on a statistical basis and 
any modification to a valve to reduce its microphony 
can be checked only by testing a large number of valves. 

FACTORS DETERMINING STRENGTt-1 OF 

MICROPHONY 

A valve subjected to acoustical or mechanical vibration 
undergoes a varying ;tcceleration. Primarily, it is the magni
tude and frequency of this acceleration that determines the 
strength of the microphony. As an example of the magni
tude of the accelerations involved, a typical accelerometer 
trace is shown in Fig. I. This trace, of acceleration plotted 
against excitation frequency, was obtained by replacing 
one of the valves in a radio receiver by an accelerometer 
and driving the loudspeaker with a constant 50mW signal 
of varying frequency. Generally, peak accelerations of 
between D,] 10 D'2g (g is the acceleration caused by gravity) 
can be obtained with loudspeaker powers of 5DmW. 
The magnitude of the acceleration increases with an 
increase in excitation power, the increase being approxi. 
mately proportional to the square root of the power. 

It has already been mentioned that the vibration may 
be transmitted from the source to the valve mechanically 
or acoustically. In the case of mechanical transmission 
with vibrations reaching the valve through the cabinet 
and chassis, the magnitude of the acceleration of the valve 

2 MULI-ARD TECHNICAL COMMUNICATIONS NO. 61 NOVEMBER 1962 


	PREVIEW - Valve Microphony

