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Preface
The phrase “high technology” is perhaps one of the more overused descriptions in our
technical vocabulary. It is a phrase generally reserved for discussion of integrated cir-
cuits, fiber optics, satellite systems, and computers. Few people would associate high
technology with vacuum tubes. The notion that vacuum tube construction is more art
than science may have been true 10 or 20 years ago, but today it’s a different story.

The demand on the part of industry for tubes capable of higher operating power and
frequency, and the economic necessity for tubes that provide greater efficiency and re-
liability, have moved power tube manufacturers into the high-tech arena. Advance-
ments in tube design and construction have given end users new transmitters and RF
generators that allow industry to grow and prosper.

If you bring up the subject of vacuum tubes to someone who has never worked on a
transmitter or high-power RF generator, you are likely to get a blank stare and a ques-
tion: “Do they make those anymore?” Although receiving tubes have more-or-less dis-
appeared from the scene, power tubes are alive and well and are performing vital func-
tions in thousands of divergent applications. Solid-state and tube technologies each
have their place, each with its strengths and weaknesses. It should be noted that even re-
ceiving tubes are staging somewhat of a comeback in high-end audio applications.

Tube design and development, although accompanied by less fanfare, is advancing
as are developments in solid-state technology. Power tubes today are designed with an
eye toward high operating efficiency and high gain/bandwidth properties. Above all, a
tube must be reliable and provide long operating life. The design of a new power tube is
a lengthy process that involves computer-aided calculations and advanced modeling.

Despite the inroads made by solid-state technology, the power vacuum tube occu-
pies—and will continue to occupy—an important role in the generation of high-power
radio frequency energy in the high-frequency regions and above. No other device can
do the job as well. Certainly, solid-state cannot, especially if cost, size, and weight are
important considerations.

The field of science encompassed by power vacuum tubes is broad and exciting. It is
an area of growing importance to military and industrial customers, and a discipline in
which significant research is now being conducted.

Power vacuum tubes include a wide range of devices, each for specific applications.
Devices include power grid tubes (triodes, tetrodes, and pentodes) and microwave
power tubes (klystrons, traveling wave tubes, gyrotrons, and numerous other high-fre-
quency devices). Research is being conducted for both tube classes to extend output
power and maximum frequency, and to improve operating efficiency.

This book examines the underlying technology of each type of power vacuum tube
device in common use today and provides examples of typical applications. New devel-
opment efforts also are reported, and the benefits of the work explained.

This Second Edition of Power Vacuum Tubes is directed toward engineering person-
nel involved in the design, specification, installation, and maintenance of high-power
equipment utilizing vacuum tubes. Basic principles are discussed, with emphasis on
how the underlying technology dictates the applications to which each device is dedi-



cated. Supporting mathematics are included where appropriate to explain the material
being discussed. Extensive use of technical illustrations and schematic diagrams aid
the reader in understanding the fundamental principles of the subject.

Today’s modern power tube is unlike the power tubes in use a decade ago. And with
the trend in industry toward operation at higher power levels and higher frequencies,
the vacuum tube is certain to remain on the scene for a long time to come.

Jerry C. Whitaker

For updated information on this and other engineering books, visit the web site
www.technicalpress.com
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