
PUSH-PULL A.F. AMPLIFIERS 
Load Curves for Classes A; Band C Conditions 

By K. R. Sturley, Ph.D., 1'1.I.E.E. 
(Head 0/ Engineering Training Department, British Broadcasting Corf)oration.) 

SUMMARY.-Problems of the position of the composite load line and the construction of the valve 
load curves for classes A, Band C audio-frequency push-pull amplifiers are disc-~ssed and it is shown that 
B. J. Thompson's original work on clrlSS B amplifiers with matched valves can be extended to cover all 
classes of push-pull amplification under matched or unmatched conditions. DEductions regarding com
posite and valve-load curves as a result of voltage and current measurements are confirmed by 
photographs of valve-load curves obtained on the screen of a cathode-ray tube. 

Introduction 

I N an experiment requiring the symmetrical 
pulse-shaped waveform of Fig. I, the author 
used a push-pull audio-frequency amplifier 

operated under Class C conditions, and during 
this work the question of representing graphically 
the operation of the valves was raised. In the 
subsequent investigation some interesting facts 
w~re discovered about class C push-pull operation 
and also about the asymmetrical operation of 
push-pull stages, such as occurs if one valve is 
operating in class C and the other in class B. 
Thompson1 has already 
shown ho\v class B sym
metrical push-pull opera
tion can be represented 
graphically. This he did 
by inverting the I a Va 
characteristic of one 
valve and by reversing 
the direction of its Va 
axis. The voltage points 
corresponding to the 
h.t. voltage, Va<b\' were 
registered together and 
composite IVa character-

Fig. I (above). Desired 
pulse waveform. 
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point V = Va(b), I = 101 - I 02 \\'her~ 101 and 
102 were the quiescent anode currents of VIand 
V 2' The composite load resistance was taken 
to be the equivalent load resistance between one 
anode ~nd the centre tap of the output transfor
mer pnmary. 

Thompson's article does not indicate how 
asymmetrical operation of push-pull valves in 
any combination of class A, B or C conditions can 
be represented on the laVa curves of the valves, 
Furthermore, the possible relationship between 
the operating direct currents of each valve and 

Fig. 2 (right). Circuit 
diagram of test appara

tus. 
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istics were obtained by adding the appropriate 
I a Va curves. Thus if the comlnon bias voltage 
was - A, curves of V!1 = - A ± x for valve 
I were added to those of V fl = - A =t= x for 
valve 2. A load line was dra\vn across the 
composite characteristics to pass through the 
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the steady anode voltagts is not discussed, neither 
is it clear whether the operating direct anode 
current values are more, or less, important than 
the quiescent (zero signal) d.c. values. 

The investigation to find an ans\ver to these 
questions was conveniently divided into three 
parts as follows: 
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