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U
P TO THE PRESENT, the reduction of micro-
phonic output from vacuum tubes has been

very much regarded as a matter of trial and error.
With equipments becoming ever more sophisti-
cated, the need for greater vibration resistance in
many tube types presses urgently.

Consequently, more-accurate methods of micro-
phonic detection and measurement are necessary as
an aid to better tube design.

One purely qualitative method of investigation
has been to connect a tube in question as the first
stage of an audio power amplifier connected to a
loudspeaker, and then to give the tube a “standard”
blow with a small hammer, the resultant volume,
pitch, and quality of the sound heard from the loud-
speaker providing some idea of the merit of the
tube. Although fairly crude, this method has the
virtue of simplicity and is still in use where large
quantities of tubes must be quickly evaluated. Sev-
eral other equally quick but crude measurement
techniques exist, but these will not be expanded
upon, as the purpose of this paper is to outline more
sophisticated, quantitative investigative methods.

An attempt has been made by previous workers
to determine the absolute microphonic perfor-
mance of a tube by relating its electrical output to
the frequency and intensity of a sound field in which
it is placed. A schematic diagram of the required
apparatus is shown in Fig. 1. The tube to be tested is
set up to function as a voltage amplifier, but with its
grid coupled to its cathode. It is then placed near the
center of an anechoic chamber, with a measuring
microphone in close proximity to the tube. A full-
range loudspeaker is placed nearby. The electrical
measurement equipment and the operator are situ-
ated outside the chamber.

The sound pressure from the loudspeaker thus
acts as a wide-range “vibrator” of the tube under
test. As the force of the vibrations must be kept as
nearly constant as possible with changing fre-

FIG. 1. An apparatus for measuring a tube’s microphonic output.

quency, the sound pressure in the immediate vicinity
of the tube is monitored by the measuring micro-
phone. Its output is fed back to the sweep oscillator,
which contains a special regulating circuit that
raises or lowers the drive level to the speaker as
required.

The chart recorder and sweep oscillator are
mechanically linked in such a way that the fre-
quency calibration lines on the driven paper of the
recorder, as they appear under the stylus of the
recorder pen, coincide with the output frequency of
the swept oscillator.

The tube may then be simply tested for micro-
phonic output by starting the recorder, which drives
the swept oscillator to produce an output of slowly
increasing frequency. As the tube’s output in the test
circuit is solely a function of the mechanical vibra-
tion to which it is thereby subjected, it is a simple
matter to plot this output with the recorder. Know-
ing the voltage gain of the circuit in which the tube
has been placed, and knowing the output voltage
induced by the mechanical excitation caused by the
swept but essentially constant-amplitude sound
pressure provided by the speaker/microphone/-
feedback circuit combination, simple arithmetic will
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