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ULTRA LINEAR AMPLIFIERS 

First article of a series by F. LANGFORD-SM1TH 

and A. R. CHESTERMAN 

This fir.sf article gives a general introduction to 
the subject, with its history, some of its characteris
tics, and then an investigation into the effects of the 
tapping point on the power Output and distortion. 
The effects of high resistive loads are also 
investigated. 

1. Name 

The name has been che subject of much controversy. 
"Tapped Transformer" and "Triode Tetrode" opera
tion have been suggested in England, while "Partial 
Triode Operation" has been Llsed in the Radiorron 
Designer's Handbook (Ref. I). None of these 
seem to have taken on, so that we are left with the 
tide "Ultra Linear", which will be used throughout 
this article in its abbreviated form, UL. 

2. History 

A claim has been made that the circuit was 
originated jointly by R. Lackey and R. R. Chilton 
of the Australian Radio College and distributed to 
students in the form of notes in 1933. Unfortun
nately, the early records were destroyed by fire, and 
no written description has been seen by the authors. 
If any one of our readers can produce che relevant 
documents, we would be ha ppy to publish the fact. 

The UL circuic (not, of course, under chis name) 
was patented by the late A. D. Blumlein in 1937 
(Re£. 2). It did noc receive much publicity until 
1951, when D. Hailer and H. 1. Keroes (Ref. 3) 
published a fairly detailed description under their 
newly-coined appellation "Ultra Linear". Since 
then, it has attracted a good deal of attention and 
is now being widely used in place of pentode opera
tion in high fidelity and other good quality ampli· 
fiers. Some of the many references are given at the 
end of this article. However, no satisfactory treatise 
on the subject has yet appeared with information 

sufficiently detailed to satisfy an amplifiet designer. 
The present article IS the first of a series to meet 
this need. 

3. Description 

A typical circuit diagram is shown in Fig. 1. 11 
differs from pentode operation by the screens being 
connected to tapping points T, T, on the trans· 
former primary. It is always advisable to fit screen 
suppressors R3 and R4 and usually also condensers 
Cl and C2 between the plates and the transformer 
end of the screen suppressors, to eliminate a form 
of inscability. Typical values are 0.00'1 or 0.002 
p.F and 47 to 220 ohms. Grid stopper resistors 
( lOK) are also desirable. 

In this article, "pentode operation" is to be taken 
as including beam tetrode operation. 

UL operation is a step between pentode and 
triode operation. When the tapping points are 
moved down to the B+ terminal, the valves operate 
as pentodes. When the twO tapping points ·are 
moved ro the plate ends of the windings, rhe valves 
operate as triodes; when the tapping points are in 
between, the operation is intermediate between 
triode and pentode operation. Any desired tapping 
points may be used - chose closest to the B+ end 
give characteristics closely resembling pentodes and 
then as the tapping points are moved towards the 
plate ends the characteristics become more and more 
like criades, until the extreme case is reached where 
full triode operation is obtained. It is usual to 
refer to the tapping point as so many per cen't. 
of the total impedance, and this practice will 
be followed in the present series of articles. 
However, sometimes a tapping point is referred to 
as a percentage of the total number of turns. One 
may be converted to the other by using the 
relationship. 

PercenJage Jurm = JOy percenJage impedance (I) 
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