
3 B  S c i e n t i f i c ®  E x p e r i m e n t s . . . g o i n g  o n e  s t e p  f u r t h e r

1

UF = 
6,3 V

μA

UG = -10…10 V 

UA = 0…500 V 

1 32

IA

500 µA

300 V0 V
0 µA

UA

UG

0 V

-3 V

-6 V

+3 V

+6 V

IA

500 µA

10 V0 V UG

UA

100 V
50 V

150 V
200 V

UE3070200

BASIC PRINCIPLES
A thermionic triode is an evacuated glass tube that contains three elec-

trodes, a heated cathode that emits electrons due to the thermo-electric 

effect and an anode with a grid placed in between them. At sufficiently 

high positive voltage between the cathode and anode (anode voltage), 

free electrons from the cathode can pass through the grid to reach the 

anode. The anode current generated in this way can be modulated by 

varying another voltage between the cathode and the grid. Depending 

on whether the grid is at positive or negative potential to the cathode, 

the anode current is either amplified or weakened. A thermionic triode 

can thus be used for amplifying CA voltages.

This experiment involves recording the set of characteristics for a thermio-

nic triode. These incorporate the way the anode current IA depends on the 

anode voltage UA and on the grid voltage UG. There are two common ways 

of portraying these characteristics (see Figs. 2 and 3): Fig. 2 shows the anode 

current as a function of the anode voltage at various constant grid voltages 

and Fig. 3 shows the anode current as a function of the grid voltage at vari-

ous different constant anode voltages.

EVALUATION
The anode current rises as the anode voltage or the grid voltage rises. 

Even slight changes in the grid voltage of the order of a few volts can 

lead to large variations in the anode current. The grid voltage can thus 

be used to control the anode current.

Fig. 1: Circuit for recording the characteristics of a thermionic triode 

1: Cathode, 2: Grid, 3: Anode

Fig. 2: Anode current/anode voltage characteristics.

Fig. 3: Anode current/grid voltage characteristics.
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OBJECTIVE
Record characteristics for a thermionic triode.

EXPERIMENT 
PROCEDURE

•  Record the anode current/anode voltage 

characteristics for a thermionic triode at 

various constant grid voltages.

•  Record the anode current/grid voltage 

characteristics for a thermionic triode at 

various constant anode voltages.

SUMMARY
In a thermionic triode, free electrons carry a flow of current between the heated cathode and the 

anode when a positive voltage is applied between the cathode and anode. This current can be control-

led by applying a positive or negative voltage to an intervening grid.

REqUIRED APPARATUS

ELECTRICIT Y / ELECTRON TUBES

Quantitiy Description Number

1 Triode S 1000614

1 Tube Holder S 1014525

1 DC Power Supply 0 – 500 V (230 V, 50/60 Hz) 1003308 or

DC Power Supply 0 – 500 V (115 V, 50/60 Hz) 1003307

1 Analogue Multimeter AM50 1003073

1 Set of 15 Safety Experiment Leads, 75 cm 1002843
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