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ELECTRONICS AND TELEVISION & SHORT-WAVE

The Augetron and
Its Applications

By the Techuical Staff of Vacuum Science Products, Ltd.

HE Augetron is a multi-stage
electron multiplier which has
been developed by Vacuum

Science Products, Ltd., as a solution ot
a problem which is confrenting valve
designers. Modern circuit design re-
quires valves with a high mutual con-
ductance relative to the standing anode
current and the conventional valve is
limited, in this respect both by geo-
metric design and by mechanical con-
siderations.

Augetron maultipliers have been de-
signed employing either a thermionic
or a photo-electric cathode, as primary
emitter, but the present article will be
confined to a description of the ther-
mionic type, in some detail, in order to
assist readers in the application ot
these tubes. The general arrangement

These

of electrodes in a six-stage Augetron is
illustrated in Fig. 1. It will be seen
that the indirectly heated cathode is
followed first by a control grid and then
by an accelerator plate. This plate is
maintained at the same potential as the
first secondary cathode. Each second-
ary cathode is at 2 potential some 300
volts more positive than the preceding
one.

It will be noticed that the position of
the final secondary cathode and col-
lector have been interchanged. This
arrangement has been adopted since it
enables a much higher multiplication
factor to be obtained from the final
secondary cathode. The construction
of the secondary cathodes has already
been described and, for the purpose ol
this explanation, it may be assumed that

photographs show two types of Augetron compared with an ordinary valve.
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Fig. 1. General arrangement ol electrodes
in a six-stage Augeiron type AZ206/T

these plates constitute a system which
multiplies the cathode current and the
cathode grid slope by a factor of the
order of 1,000 times. This current mul-
liplication does not, in itself, yield any
increase in voltage amplification and
has no direct connection with the stage
gain obtainable from the tube.

In the Augetron cathode, currents ot
the order of 10 microamperes are used.
This enables a cathode of much smaller
area than usual to be employed, there-
by reducing the input capacity and the
tigh-frequency input damping to very
low figures. This feature is in itself a
very big advantage for high-frequency
amplification.

The main functions of the multiplier
may best be understood from the curves
in Fig. 2 In these primary current
and slope are plotted against control
grid voltage. In order to obtain a high
slope valve of reasonable power dissi-
pation it is necessary to improve the
ratio of slope to ancde current. It will
e seen from the curve that ratios as
high as 6 to 1 may be obtained at very
low cathode currents.

Now, if these low currents are in-
creased by a linear multiplying device,
these ratios will be retained at normal
anode currents. The question then
arises as to how much multiplication
is desirable. This will depend upon
the circuit in which the Augetron is
to be used. A typical case is that in
which an Augetron _is required to
give as much amplification as possible
in a wide band amplifier. In such a
ciccuit the load resistance, and hence
the gain, will be dependent upon the



