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Brief 64-10158 

This NASA Tech Brief is issued by the Technology Utilization Division to acquaint 
industry with the technical content of an innovation derived from the space program. 
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Emission Tester for High-Power Vacuum Tubes 
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The problem: High-power vacuum tubes such as 
transmitter tubes must be checked frequently for out-
put stability. This requires high-power input pulses in 
the order of hundreds of kilowatts. 

The solution: A simple, safe circuit that uses the 
transmitter power supply as its source. 

How it's done: Figure 1 illustrates a power supply 
with a negative output. With the safety switch in the 
position shown, the power supply charges C 1 to about 
—5,000 volts through R 1. During charge, the lower 
terminal (as shown) of C 1 is at a virtual zero potential 
due to its low-impedance path through the choke to 
ground. At about —5,000 volts, the spark gap breaks 
down bringing the upper terminal of C to near

ground potential. The choke exhibits high react-
ance to the sudden rise of potential on the lower 
terminal of C 1, but the tube under test, being a rela-
tively low-resistance load, discharges C 1 . This cycle is 
repeated about 20 times a second. The voltage and 
current components of the tested tube's emission are 
measured on an oscilloscope as indicated. Since peak 
emission varies with filament voltage, the test set in-
cludes a variable ac source and voltmeter. The safety 
switch is placed in the closed position while the tube 
to be tested is connected or disconnected. Figure 2 
shows the tester as it would be assembled for use with 
a positive high-voltage supply. The choke is not essen-
tial in this case but is included as a dc short for person-
nel safety. 

This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States Govern-
ment, nor NASA, nor any person acting on behalf of NASA: A. Makes 
any warranty or representation, express or implied, with respect to the 
accuracy, completeness, or usefulness of the information contained in

this document, or that the use of any information, apparatus, method, 
or process disclosed in this document may not infringe privately-owned 
rights; or B. Assumes any liabilities with respect to the use of, or for 
damages resulting from the use of, any information, apparatus, method, 
or process disclosed in this document.



Notes: 
I. With minor modifications this circuit would be 

useful for testing mercury-arc rectifiers or germa-
nium and silicon high-current rectifiers. 

2. Inquiries concerning this innovation may be di-
rected to:

Technology Utilization Officer 
Jet Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena, California, 91103 
Reference: B64-10158

Patent status: NASA encourages commercial use
of this innovation. No patent action is contemplated. 

Source: Clarence Lundy
(J PL-628)
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