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Military Reliability of 

Study of over 150,000 electron tubes used in military equipment reveals types most 

likely to fail and discusses common kinds of failure. Tells what equipment designers 

and tube manufacturers can do to increase electron-tube reliability 

s, E. R. JERYIS and J. SWAUGER 

S
EVERAL long-term programs 

have been launched by the 
armed services with a view to im
proving the reliability of more than 
30 tube types. These types will be 
usable in more than i of all sockets 
in present-day military equipment. 
The improved types are being de
veloped to reach a goal of 95-percent 
survival in 1,000 hours operation in 
contrast with SO-percent in 500 
hours for presently available tubes. 

A large-scale surveillance project 
is under way to determine the 
status of military electron tube 
reliability before and after use of 
improved tube types, to discover 
causes ut unsatisfactory p..,rform
ance and to suggest measures for 
improving reliability. Field stations 
at eight military bases collect re-
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jected tubes from military equip
ment. The tubes, with available 
failure data, are forwarded to 
Washington and subjected to both 
engineering and statistical analyses. 

In two years, 88,500 tubes re
moved as defective by military 
technicians have been collected. 
Over 62,000 tubes have bep.n in
stalled in controlled tests. Tubes 
under test include over 14,000 of 
the 22 improved tube types as well 
as many thousands of their J AN 
prototypes. 

Most of the information to be 
discussed concerns performance of 
JAN tube types since the improved 
versions have been used only in 
limited numbers during the last 
two year.s. This article covers from 
Sept. 1951 through March 1953 and 

includes data from over 44,000 
tubes .;ollected from 44 general 
equipment types. 

Types of Defects 
Tube returns have been classified 

in fnur general defect categories. 
Electrical defects include tubes re
jected because of deterioration of 
performance caused by faulty pro

cessing during tube manufacture, 
end of normal tube life and environ
mental or operating conditions. 
Mechanical defects are physical de
fects in the structure caused by 
environmental conditions or weak
nesses of tube construction. Miscel
laneous defects include broken glass, 
noise, microphonism and defects 
caused by unusual environmental 
conditions or mishandling by main-
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