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Ab&tKact : A multielectrode thermionic converter is 
presented. It consist of 5 electrodes with no in
ternal connections except the cesium plasma . The 
series functions of the electrode and the possibi
lity of use of different electrode pairs as inde -
pendent converter* is pointed out. A significant ef
ficiency of this new type multielectrode thermionic 
converter is expected. 
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In this paper, first experimental data, obtained with a la

boratory model of the multielectrode type converter are reported. 

The obtained results are in agreement with the predicted mode of 

operation in /1/-/3/. 

Unfortunately, the performances of this laboratory model 

are not optimum due to the glass-metal construction of the devi

ce and subsequent limitation of the value of the input power used 

to heat the emitter. 

The experimental set-up 

The main part of the device is the electrode structure. A 

cylindrical emitter of molybdenum is surrounded by four coaxial 

cylindrical electrodes, the distance between every two adjacent 

electrodes being of 0.2 - 0.3 mm. The electrode by the side of 

the emitter - the electrode number 1 - is made of molybdenum,the 

electrodes number 2 to 4 being of stainless-steel. Two especial

ly designed ceramic pieces keep the necessary equidistances be

tween the adjacent electrodes. 

Every electrode can be connected, if necesary, separatelly 

to the external circuittry. The envelope of the device is made 

of pyrex glass, the emitter being welded to a vacon cylinder 

which in its turn is sealed to a molybdenum glass tube. 

The experimental device has two separate parts : one con

taining the electrodes and whtch is filled with cesium vapours 

and a second part which is continuously pumped at high vacuum 

contains a tungsten filament in order to heat the emitter by 

electron bombardmant (see fig.l). 
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The device is mounted in an oven which provides a given va

lue of the temperature of the device and especially of the cesium 

reservoir in order to obtain and maintain the needed value of the 

cesium vapour pressure. An X-Y recorder has been used to obtain 

the volt-ampere characteristics between the emitter and every o-

ther electrode (the electrodes 1 to 4)* Also, the volt-ampere 

characteristics between various pairs of electrodes were obtai

ned separatelly. 

The experimental results 

A set of volt-ampere characteristics is given in fig.2,co

rresponding to a heating power of the emitter of 200 W, a cesium 

reservoir temperature of 190°C and an emitter temperature of 

13C0°C. Eixch curve represents a volt-ampere characteristic ta

ken between the emitter and one of the other electrodes, the 

number of that electrode being indicated in fig.2 on the curves. 

As wa6 predicted in the papers /1/-/3/, the experimental 

data shows a clear contribution of the intermediary electrodes 

to the total output characteristics, in spite of the fact that 

there are no external electrical connections of these electro

des» 

The volt-ampere characteristics recorded for various pa

rameters (emitter heating power and cesium pressure) of the new 

type of thermionic converter werw used to evaluate the maximum 

output power. The obtained results are represented in the fig.3 

versus cesium vapour pressure, for each pair of electrodes Ce

rnit ter and one of the other eleotrodes). 
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Following remarks can be derived from the fig.3 I 

- The maximum output power obtained from the emitter-elec
trode 1 space, decrease with the increase of the emitter heating 
power, because the temperature of the electrode 1 approaches the 
emitter temperature. 

- The output power from the emitter and anyone of the other 
electrodes increase with the increase of the emitter heating po
wer due to a more convenient distribution of the electrode tem
peratures. This fact suggest the need of further experiments 
with increased input power into the emitter of the multielectro
de converter. 

- The dependence of the maximum output power on cesium va
pour pressure is strongly related to the emitter heating power. 
This is due to the dependence of the work function of the elec
trodes on the ratio Ig/To» where T is the emitter temperature 
and TR is the temperature of the cesium reservoir. As a result 
of this dependence, for increased emitter heating power, the 
maximum output power presents a slight increase of the cesium 
vapour pressure. 

Because in the present experiment the highest output pover 
was obtained between the emitter and the electrode 2, situation 
which ie possible to remain valid for all range of the parameters 
of this new type of the converter, we considered the possibility 
to colect separatelly the output power from the emitter-electro
de 2 space and respecţivelly the electrode 2-electrode 4 space. 

In order to prove out that possibility, first step was to 
test if there are any interaction between the two considered spa
ces, namely between the volt-ampere characteristics. In the fig,4 



- 4 -

are given the volt-ampere characteristics of the considered spa

ces. Identical volt-aapere characteristics of the electrode 2 -

electrode 4 spaces «ere obtained for various points of opera

tion on the volt-aapere characteristics of the emitter-electro

de 2 spaces. The obtained results prove out the complete inde

pendence of the considered pairs of electrodes. Therefore the 

two pairs of electrodes are working as two independent conver

ters. 

Conclusions 

The experimental results presented in this paper prove 

the validity of the new concept of the thermionic converter. 

The radiation losses from the emitter drastically decrease in 

the multielectrode converter. The electrodes are working prac

tically as in series connected independent thermionic diodes, 

the thermal energy being converted into electrical energy in 

a multistage conversion steps. 

At a further increase of the specific emitter heating 

energy (not possible in the present device), a significant rai

se of the efficiency is possible. 

An all metal device is now in construction in order to 

demonstrate the higher efficiency of the multielectrode ther

mionic converter than the classical diode converter. 
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Explanation of figures 

Pig.l. Schematic view of the multielectrode thermionic conver

ter and measuring circuitry. 

Pig.2. Typical V - I characteristics of the multielectrode 

thermionic converter for different pair of electrodes 

at 200 W input power. 

Pig.3» Optimum output power versus cesium pressure for vari

ous input power and pairs of electrodes 

Pig.4. V - I characteristics taken between electrodes l 0 - 4; 

0 - 2 and 2 - 4. 
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