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FIG. I. Typical distortion due to switching transient in 
class-B amplifier, and Mclntosh amplifier circuit. 

FIG. 2. New extended class-A amplifier in which the 
!elrodes are cut off at low operating levels. 

Extended Class-A Audio 

Comhining triode and tetrode operation In each half of a push-pull oulpul stage gives 

almost 50 watts from four 807'5. without special transformers. At low levels only the 

trjode-connected tubes conduct, reducing the bouse-heating e�ect 

T
HE PROBLEMS involved in prc;.
viding power amplification, 

essentially free of distortion, over 
the wide range of frequency and 
amplitude required of a high-fidel
ity audio system have challenged 
the ingenuity of engineers for 
many years. This paper de
scribes a method of combining 
the familiar advantages of both 
triodes and tetrodes in 8uch a 
way as to extend the range of 
c1ass-A operation to peak power 
levels heretofore achieved only with 
class-AB and class-B operation. 

The principal disadvantage of 
class-A operation lies in the rela
tively high idling or no-signal plate 
power involved. since for c1ass-A 
operation the input power will re-
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main nearly constant, regardless of 
signal level. The power supply ac
cordingly must be designed to pro
vide the power normally required 
for maximum-signal operation at 
all times. Many an engineer has de
signed and built that "amplifier to 
end an amplifiers" along these lines, 
only to discover that he has 
achieved what is primarily a new 
method for heating the house. 

Regardless of the efficiency of a 
system at maximum level, its no
signal efficiency is still zero. Effic
iency figures for full output tell us 
nothing about idling power. And 
unfortunately (for the efficiency
minded), the nature of music is 

such that full power capability is 
rarely required. Even the noisiest 
kind of music (like Rite of Spring) 
hits maximum level only occasion
ally; most of the peaks will be down 
about 10 db from maximum. and 
the average level of the full orches
tra will be down about 20 db. This 
assumes that one is listening at full 
volume levels. Most of the time one 
is forced, by wives or neighbors. to 
turn down the level, and then the 
excessive power consumption re
quired to accommodate those occas
ional peaks at full volume is wasted. 

Class-8 Distortion 

For many years. the answer to 
this problem of efficiency has been 
the use of class-AB or c1ass-B oper
ation. For fpJatively uncritical 
applicatiolls this has been satis
factory. However, with increasing 
interest in extremely high-quality 
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