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draft cooling which in some instances increased the
output allowable more than ten times that obtainable
with natural cooling.

The new forced-draft Rectox is well suited to appli-
cation in broadcast transmitting apparatus. Outstand-
ing advantages are its long life and reliability. No
maintenance should be required. Even if a failure
should occur, the plug-in construction permits replace-
ment about as quickly as a tube. Its operation is in-
stantaneous, that is, it is completely without time lag
or any initial transient forming a build-up period.

Hence the need for any time-delay device is eliminated,
thus simplifying the control circuits.

In a standard line of 5-, 10-, and 50-kilowatt trans-
mitters, all rectifiers except the main plate rectifiers are
of this type having ratings from a few hundred volts and
a quarter ampere up to 3000 volts and 1.4 amperes.
Some of these units have been in operation over 15,000
hours. Nearly all of these units are forced-draft-cooled
and are supplied air from the main cooling system
used to cool the large radio tubes.
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Summary—An analysis of the half-wave voltage-doubling rectifier
circutt is made with the main assumption that the tube drop is zero
while conducting. The performance characteristics of the circuit as
predicted by the analysis are presented together with experimental
verifications of several of these characteristics. Operating conditions
for which polarized electrolytic condensers may be used and the currents
to be expected on short circuit are discussed. The performance charac-
teristics calculated from the analysis are presented as curves suitable
for use in the prediction of the performance of an assembled circuit,
and in the design of this doubler to meet specified operating conditions.
A comparison is made of the performance characteristics of the half-
wave and full-wave voltage doublers.

INTRODUCTION
THE half-wave voltage doubler is being found

useful as a power supply and as a component of
high-voltage supplies. This circuit has several
advantages over others employing input transformers.
It offers economy in cost, size, and weight and hence
is used in transformerless receivers. For use in radio-
receiver power supplies, it has the important advan-
tage of having a common input and output terminal.
Although no analysis of this half-wave doubler seems
to have been made, several references to its operation
and applications may be found.}? Greinacher® seems to
have made the first use of this circuit, employing it as
the basic element of his voltage-multiplication circuit.
The results presented in this present paper on the
half-wave doubler were obtained by a method of
analysis similar to those employed in two previous
analyses of the full-wave doubler.#® The purposes of
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this paper are to present the results of the analysis
by means of curves suitable for use in design, to com-
pare some of the theoretical results with experimental
results, and to compare the operating characteristics
of the half-wave doubler with those of the full-wave
doubler.

ANALYSIS

The circuit diagram of the half-wave voltage doubler
is shown in Fig. 1, and the current and voltage wave-
forms are shown in Fig. 2 for a complete cycle of the
impressed alternating voltage e. Tube T starts to
conduct at wt=o and stops at wt=p, where w/2m
is the supply frequency and ¢ is the time in seconds.
Tube T, starts to conduct at wt=8& and stops at
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Fig. 1—Circuit diagram of the half-wave voltage-doubling rectifier.

wt = —90 degrees. Condenser C; is charged to approxi-
mately the peak value of the alternating voltage while
tube T is conducting and is discharged during the rest
of the cycle. The voltage of C; is e, and is shown in
Fig. 2. The load voltage and also the voltage on C; have
exactly the same shape as the load current iz flowing
through the load resistance R. The tube currents %; and
22 have been reduced to one fifth of their size for con-
venience.

To simplify the analysis, the following assumptions
are made: (1) the applied alternating voltage is sinu-
soidal, and the source has no impedance; (2) when
conducting the tube drop is zero, and when not con-
ducting the tube resistance is infinite; (3) the condens-
ers have zero power factor and are both the same size;
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