Lab nr 05
TETRODE AND PENTODE TUBES
Golas : The purpose of this lab is for you to gain familiarity with the vacuum
tubes and measuring of static characteristics of tetrode and pentode.
Warning: The power supplies produce voltages up to 500V. Please do not
touch metallic parts of the circuit when the power supplies are switched on.
1 Experiment
1.1 Built the measuring system shown in Fig. 1.
1.2 Measure the following:
a) Tetrode. Ia = f(Ua), with US2 = const., US1 = const.
b) Pentode. Ia = f(Ua), with US2 = const., US1 = const.
c) Pentode. Ia = f(US1), with Ua = US2 = const.
d) Pentode. IS2 = f(Ua), with US2 = const., US1 = const.
Based on the maximum admittance power of anode and grid
choose the voltage range to use.
1.3 Draw the functions pointed out in 1.2 and find the
parameters of the tube by graphic method. Based on the
obtained data verify the equation of the tube. Explain how the
dynatron effect is eliminated in the pentode.
2 Background
2.1 Electron emission (Thermionic emission In details).
2.2 Vacuum tubes (I/V characteristics).
2.3 Parameters and applications of vacuum tubes.
2.4 Gas containing tubes.
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Fig.1: Scheme of the circuit for the measurement of the static characteristics of tetrode
and pentode.

Definitions:
Ua - Plate (anode) to cathode voltage.
Ia - Plate current (anode current)
Us - grid to cathode voltage.
Tube parameters.
Dynamic plate resistance: ra = ∆Ua/∆Ia with constant grid voltage Us (∆ symbol for change).
Transconductance: gm = ∆Ia/∆Us with constant plate voltage Ua.
Amplification factor: µ = ∆Ua/∆Us with constant plate current Ia.
There is a relationship between amplification factor µ, plate resistance ra
and transconductance gm :
µ = ra × gm.
Gain = (µ × Ra)/( ra+Ra)

where Ra is anode resistor resistance.

