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An adventure between triode and pentode 

Rudolf Moers 

1 Introduction 
In 1951, David Hafler and Herbert Keroes introduced a pentode power amplifier, in which a tap of the 

primary transformer winding was connected to the screen grid of the power pentode [2]. They called 

this the Ultra-Linear power amplifier. This power amplifier shows the advantages of a triode, low 

anode AC internal resistance and low distortion, as well as the advantages of a pentode, large deliv

ered anode AC power and good efficiency. The narrative given by David Hafler and Herbert Keroes 

is good and substantiated in practice; this is very important. 

What I personally missed in their narration is a theoretical explanation of the operation of the ultra

linear circuit. I have several electronics books including the well known seven parts of the electron 

tube book range, written by scientists of the Philips Gloeilampenfabrieken Company at Eindhoven 

in the Netherlands. I also have all the electronics books of the company school written by 

A.J. Sietsma. In none of these books did I find a theoretical explanation of the operation of the ultra

linear circuit. I do not suggest that such an explanation does not exist; I just have not been able to 

find it. Therefore I went on an adventure between triode and pentode myself. In this adventure, the

ory will be checked against practice. 

Exercise 5 

Given: 

Ri = 50 k!2; S = 12t mA/V; 
PU2g1 = 15; S2 = 2,5 mA/V; 
1/1 : '112 : na = 40 : 15: I; R/sp = 7,5!2. 

Wanted: 

I. Calculate � if the output stage is not 
Vi 

countercoupled (i.e. g2 is then at point' A'). 

2. Calculate � if the output stage is negatively coupled 
Vi 

(as in the given diagram). 

3. What kind of counter coupling occurs here? 

Note: see page 343, exercise 18. 

Figure 1. Homework exercise from the great book from 1959 by A.l. Sietsma [3J. 
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