
Applied Electronics 

A First Course in Electronics, 
Electron Tubes, and Associated Circuitry. 

By the Members of the Staff of the 

Department of Electrical Engineering 
Massachusetts Institute of Techno]ogy. 

12. USE OF AN IDEAL OUTPUT TkANSFORMER FOR WPEDANCE 

MATCHING 

Advantages of adjustment of the load resistance to suit the tube are 
described in the preceding articles. In practice, however, an arbitrary 
choice of the load resistance to realize these advantages is  usually not 
feasible because, for example, the load may be a device already available, 
or one whose design invoh'cs inherent limitations of resistance. Hence, in 
amplifiers, output transformers are generally used between the tube and 
the load. The characteristics of such transformers are described in the 
volume on magnetic circuits and transformers. From the considerations 
of Art. 11, it is apparent that a value of load resistance equal to the plate 
resistance is  not desirable when maximum power with a prescribed 
amount of harmonic generation is wanted, and that a transformer ratio 
to cause the actual load resistance to have an apparent value in the plate 
circuit of about twice the plate resistance of the tube is-needed when the 
tube is a triode and the quiescent plate voltage is specified. 

The circuit diagram for an amplifier "ith an output transformer of 
turns ratio 4 and a resistance load, is shown in Fig. 28a. If the trans
former is assumed to be ideal, the path of operation on the plate charac
teristics is as shown in Fig. 28b. Because the ideal transformer has no 
losses, the windings have no resistance, and the quiescent operating point 
Q has an abscissa Eb<) that equals EM. In an actual transformer, the 
quiescent point lies somewhat to the left of this abscissa by the amount of 
the direct voltage drop in the primary winding; that is, on a line through 
point (E •• , 0) with a slope of - (11 Rd,), where R.u is the direct-current 
resistance of the winding in series with the plate battery (see Art. 4, 
Ch. IX, for a somewhat similar condition in the resistance-capacitance
coupled amplifier). The path of the operating point on Fig. 28b is along 
a load line having a slope - (1/4'RL), since the apparent impedance as 
viewed from the tube into the transformer is 4

' RL. Thus the resistances 
used for the determination of the direct-current and alternating-current 
conditions on the plate characteristics are different. 

If the path of operation remains in the linear region of the plate charac-
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