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Recent articles, particularly in the United States, have shown that some confusion of 
thought exists about the "goodness " of an amplifier for reproducing sound. This has 
been accompanied by a debasement of the terms used to describe the properties of an 
amplifier; words that have a precise meaning when standing alone become meaningless 
when qualified by superlatives. This article, which starts with a. discussion of what con
stitutes a good amplifier, attempts to clear up some misconceptions and generally to clarify 
the position. 

T
HE most commonly specified parameter of an 
amplifier is its harmonic distortion or inter
modulation content, and this has tended to be 

regarded as the primary standard of "goodness." In 
1944, one of the writers suggested I that a standard of 
0.1 per cent total harmonic distortion at maximum 
output was a good level of performance to aim at. 
Such a low distortion content is readily achievable 
by modern design methods, and is, in fact, undetect
able by listening tests, however refined. This 
arbitrary figure was chosen, not because it was the 
maximum permissible, but because, being rather 
lower than was absolutely necessary, a good margin 
is left for any deterioration of the equipment when 
in service. 

The requirements for a good amplifier were listed 
in the article already mentioned, but are worth repeat
ing and extending. These are :-

(1) Negligible non-linearity distortion up to the 
maximum rated output. (The term "non-linearity 
distortion " includes the production of undesired 
harmonic frequencies and the intermodulation of 
component frequencies of the sound wave.) This 
requires that the dynamic output/input characteristic 
be linear within close limits up to the maximum ex
cursion of any waveform, with frequency components 
inside and outside the working range, which is likely 
to be fed to the amplifier. This should hold good 
under conditions of varying load impedance such as 
are likely to be encountered in practice. 

(2) Linear frequency response within the audible 
frequency spectrum of 10-20k c/s 

(3) Negligible phase shift within the audible range. 
Although the phase relationship between the com
ponent frequencies of a complex steady-state sound 
does not appear to affect the audible quality of the 
sound, the same is not true of sounds of a transient 
nature. 

(4) Good transient response. In addition to low 
phase and frequency distortion, other factors which 
are essential for the accurate reproduction of transient 
waveforms are the elimination of changes in effective 
gain due to current and voltage cut-off in any stages, 
the utmost care in the design of iron-cored com-

* Ferranti Research Laboratories. 
§ The Acoustical Manufacturing Company. 

I M.O. Valve Co., Ltd. Intemal Report No. Q253, later published as 
" Design for a High-Quality Amplifier," by D. T. N. Williamson, 
Wireless World, April-May, 1947. • 

WIRELESS WORLD SEPTEMBER 1952 

ponents, and the reduction of the number of such 
components to a minimum. Changes in effective gain 
during" low-frequency" transients occur in amplifiers 
with output stages of the self-biased Class AB type, 
causing serious distortion which is not revealed by 
steady-state measurements. The transient causes the 
current in the output stage to rise, and this is followed, 
at a rate determined by the time-constant of the 
biasing network, by a rise in bias voltage which alters 
the effective gain of the amplifier. 

(5) Low output resistance. This requirement is 
concerned with the attainment of good frequency and 
transient response from the loudspeaker system by 
ensuring that it has adequate electrical damping. The 
cone movement of a moving-coil loudspeaker is re
stricted by air loading, suspension stiffness and 
resistance, and electromagnetic damping. The effi
ciency of a baffle-loaded speaker is rarely higher than 
5-10 per cent, and the air loading, which determines 
the radiation, is not high. Electromagnetic damping 
is therefore important in controlling the motion of 
the cone. This effect is proportional to the current 
which can be generated in the coil circuit, and is 
therefore proportional to the total resistance of the 
circuit. The output resistance of the amplifier there
fore should, in general, be much lower than the coil 
impedance. 

(6) Adequate power reserve. The realistic repro
duction of orchestral music in an average room 
requires peak power capabilities of the order of 15-20 
watts when the electro-acoustic transducer is a baffle
loaded moving-coil loudspeaker system of normal 
efficiency. The use of horn-loaded or other efficient 
loudspeakers may reduce the power requirement to 
the region of 10 watts. In an amplifier for the best 
possible quality it is, of course, assumed that output 
peaks required in practice will be comfortably below 
the maximum available. Even so, good design should 
ensure that the overload characteristic will not suffer 
temporary paralysis or " blocking " on momentary 
overload. 

(7) The level of hum and noise should be at least 
80dB below maximum output. 

This is a formidable specification, and by no means 
every amplifier styled as " high quality " will meet it. 
However, provided that these requirements are met 
in every respect and that extraneous components 
occurring within the audio range (produced either 
by components inside or outside that range) do not 
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