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Determining Screen Grid Dissipation 
In "Ultra-Linear" Amplifiers 

A difficult parameter to measure, screen dissipation yields to this method. Designers should 
know what the dissipation is if amptiers are_ to operate satisfactorily over long periods. 

AN IMPORTA.NT OONSIDEBA.TION in the 
design and adjustment of ampli
fiers using beam power tubes in 

screen-grid (grid No.2) feedback cir
cuits ("Ultra-Linear" amplifiers) is 
srreen grid 1iissipation under maximum
signal conditions. In ampli1lers of this 
type (see Fig. 1), grid No.2 of each 
tube receives a fraction of the a.e. plate 
voltage of the tube, as well as a d.e. 
voltage, and contributes&. portion-of the 
power output. As shown in Fig. 2 the 
screen grid dissipation varies with the 
signal amplitude, and is always less than 
the product of the d.c. screen grid volt
age and current. If this dissipation is 
less than the permissible screen grid in
put for the tube type used, it may be 
possible to obtain higher power output 
from the amplifier by an increase in the 
d.e. supply voltage Ebb' If this dissipa
tion exceeds the permissible screen grid 
input, it will be necessary either to re
duce E"", or to increase the fraction of 
the a.c. plate voltage applied to grid 
No.2 to assure that the permissible in
put is not exceeded. 

Determination of Screen Grid Dissipation 

Although the screen grid dissipation 
in an "Ultra-Linear" ampli1ler circuit 
can be calculated by an involved integra
tion procedure, a much simpler ap-
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Fig. 1. Simplified circuit of amplifier 
uslna screen grid feedback. 
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Fig. 2. Typical screen grid voltage, cur
rent and power waveforms in a screen-

grid feedback amplifier. 

proach is to apply a sine-wave signal 
of maximum amplitude to the circuit, 
measure the a.c. and d.e. components 
of the resulting screen grid voltage and 
current, and then determine the dissipa
tion from the relationship 

P=EI -ei (1) 

where P is the grid No. 2 dissipation, 
E and I are the d.c. sereen-grid volt

age and current, and , and i are the rms 
values of the a.c. screen-grid voltage 
and current. 

A method for separatmg the a.c. and 
d.e. components of the saeen grid volt
age and current by-the use of a blocking 
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eapacitor and high-impedance choke 
was suggested by F. Langford-Smith in 
Radiotro"icB for July, 1955. It is much 
simpler, however, to use the arrange
ment shown in Fig. 3. 

In this arrangement, the d.c. screen 
grid voltage is assumed to be equal to 
Ebb, and measured with the d.c. volt
meter M" The d.e. screen grid current I 
is measured with the d.c. milliammeter 
M". and the rms- value of the combined 
a.c. and d.c. screen-grid currents t, is 
measured with the thermocouple milli
ammeter M,. The power-output meter 
is used to measure the maximum-signal 
power output Po delivered by the am
plifier into its rated load. resistance R L-

Procedure 

The circuit is adjusted to provide the 
desired operating conditions, and the 
maximum-signal values of POI Eo", and 
It determined from the indications of 
the corresponding meters. The rms a.c. 
screen-grid voltage 6 may then be detel'
mined from 

e=!..N, ~ 
2Np'J - . 

(2) 

and the rIDS a.c. screen-grid 
from 

current i 

i=yI,' -I' 
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Fig. 3. Setup used to determine screen grid dissipation. 



The screen grid dissipation P may then 
be determined by substitution of the 
values for E, I, 6, and. in Eq. (1), or 
directly from the following equation: 

N, -- ---P=EI--yRLPo yl,'-I' 
2N, 

It is essential that M, and M, be cali
brated accurately 8fainst. each other (in 
a series circuit) because any di1ferences 
in their indications will be magnified by 
the squaring operation in Eq. (3). 

The method deserlbed can be used to 
determine the screen-grid dissipation of 
any beam power tube or power pentode 
in a screen-grid grid No. 2 feedback 
circuit. JIB 
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