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Summary-The general characteristics of the ideal output tube for broadcast 
receivers are discussed briefly with respect to specific electrical and acoustical re
quirements. 

Considerations of practical power-tube design indicate that the tube most nearly 
approaching the ideal characteristics is one having an accelerating grid (screen) and 
a control grid which does not require power. The limitations of conventional output 
tetrodes and pentodes with respect to the ideal are treated and are illustrated by means 
of oscillograms and models showing field-potential distributions. It follows that homo
geneous potential fields and directed electron beams having high electron density can 
be utilized to minimize these limitations. These design features indicate the feasibil
ity of a tube suitable for operation as a class A amplifier having substantially second
harmonic distortion only and capable of high power output, high efficiency, and high 
power sensitivity. 

The theoretically proper geometric structure for beam power tubes is developed. 
The theory is substantiated by performance data obtained from actual tubes. 

1. INTRODUCTION 

D
EVELOPMENTS in the art of transmitting and reproducing 
sound by electrical means point toward systems of higher fidel
ity capable of reproducing faithfully the tremendous range of 

volume of the symphony orchestra without altering the infinite variety 
in combinations of tones and overtones. In the achievement of this 
ideal, radio tubes have an important part. A brief resume of audio
frequency power-amplifier requirements will help in formulating the 
specifications of an ideal power tube for loud-speaker operation. 

n. FUNDAMENTAL REQUIREMENTS FOR HIGH-FIDELITY 
SOUND REPRODUCTION 

The audio-frequency amplifier in the receiving unit must cover a 
frequency range of more than eight octaves for true reproduction of 
music. To accomplish this, it is necessary that the amplifier tubes them
selves do not generate tones of substantial magnitude within the de
sired range. 

* Decimal classification: R330. 
t Reprinted from Proc. I.R.E., February, 1938. 
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