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Variable Vacuum Capacitors —
An Introduction to their Design, Rating and Install ation

The enclosed article has been published in the "Cathode Press" Magazine of The Machlett
Laboratories, Inc. Machlett had been a very important partner for COMET, being licensor of
COMET AG for the manufacture of X-ray tubes since the early fifties and being licensor of
COMET TECHNIK for the manufacture of vacuum capacitors since 1965. This close coop-
eration between COMET and Machlett came to a halt in 1989 when Machlett was purchased
by Eimac. Machlett stopped production of vacuum capacitors in 1969.

Although this article was published about 30 years ago, it is still correct in almost every as-
pect, except maybe for some brand names which have been changed in the meantime. It
gives a concise summary of the subject and is interesting to read. The credit for this goes to
Lars Giers who wrote the article back in 1966 as a development engineer responsible for
variable vacuum capacitors at Machlett.

Lars has been our U.S. representative for vacuum capacitors and industrial X-ray tubes and
is operating a successful reloading operation using COMET medical X-ray tubes.
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is just recently that their manufacture has been introduced
in several Western European countries. It is now over
twenty years ago that Machlett Laboratories was selected
by the Western Electric Company to manufacture its then
extensive line of broadcast and communications triodes.
The selection of Machlett was recognition of the Company’s
competence in high vacuum, high voltage and expert tube
manufacturing techniques developed through its long ex-
perience in the design and production of x-ray tubes.
Since that time Machlett has gone on to establish an inde-
pendent reputation in the exacting field of power tubes,
now offering the most varied and comprehensive group to
be found anywhere in the world from a single company.

In relatively recent times Machlett extended its broad
resources of experience and facilities in the area of high
vacuum and high power, into the field of ceramic vacuum
variable capacitors. Starting first with an extensive group
of variable vacuum capacitors, the Company plans still
broader offerings in the near future and on a continuing
expansion basis. The basic Machlett identifying symbols
chosen are VCV, denoting “VACUUM CAPACITOR VARI-
ABLE” as are offered at present, and in the near future
when fixed capacitors are offered the prefix will be VCF,
denoting “VACUUM CAPACITOR FIXED.”

Vacuum as a dielectric medium offers many advantages
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voltage hold-off capabilities. Should the rated voltage in-
advertently be exceeded to such an extent that a breakdown
does occur between plates, this does not normally result
in permanent damage which is often the case with ca-
pacitors using other dielectrics, such as paper, SFs, mica,
etc. Because of very low losses (high quality factor) and a
heavy copper and ceramic construction the Machlett
vacuum capacitors are capable of handling relatively high
rf currents, Since the atmosphere is completely excluded
from the plate area, vacuum capacitors are practically
unaffected by moisture, temperature and atmospheric pres-
sure. Variable vacuum capacitors can have a ratio as high
as 300 to 1 between maximum and minimum capacitance.
A ceramic vacuum capacitor is capable of handling large
reactive power in a small package.

Construction

A typical Machlett vacuum variable capacitor is shown
in Figure 1. As can clearly be seen in Figure 2 this capacitor
utilizes two constant pitch spirals for electrodes rather
than the more conventional—two sets of intermeshing
cylinders or cups. The main reason for taking the spiral
approach was to simplify manufacture, chemical processing
and control required in the overall manufacture of the
capacitor itself.
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