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operated at relatively high voltages but low currents, quite the opposite of transistors.   
 
As well as the static anode characteristics there is also the transfer characteristics 
graph, also known as the dynamic characteristics or mutual characteristics, which 
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Fig 1.6: Average, forward grid current measured in 
three valve types operating under a 300V HT and 
47k:
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overdriven tones: a more contemporary sound. Of course, all of these conventions 
can be broken; ultimately the best combination of biasing can only be found by 
experimentation.  
 

The attentive reader may ask then; if biasing has so much control over tone, why 
not make the bias of each stage variable by means of control knobs on the front of 
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Fixed Bias

Some valves also have a maximum allowable cathode current rating, though this 
usually applies to power valves. 
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Fig. 1.20: a. Limiting the boosting effect of cathode 
bypassing. b. A variable boost or gain control. 

100 x 100k
A = 

100k + 62k + (1k x 101)
 

= 38 
 (The value of ra has fallen to 62kȍ since the stage is biased warmer than in fig. 
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Fig. 1.28

Summary of formulae: 
 
I; Voltage gain in decibels: 

out
(dB)

in

v
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VII; Total input capacitance: 
Cin  Cgk  Cga.A �  
 

VIII; Anode output impedance (cathode resistor bypassed): 
a

a
a

Ra.r
Zout Ra || r
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