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InTRODUCTION

Harmonics of an electron tube generator have been used for
radio-frequency measurements' for several years. The well-
known system for measuring a radio frequency in terms of an
audio frequency, devised by Abraham and Bloch? and employing
their multi-vibrator is perhaps the best example of such use of
harmonies.

It is the purpose of this paper to describe briefly an arrange-
ment which employs a simple type of harmonic generator the
fundamental of which is an audio-frequency alternating current.
The generator is rich in harmonics of sufficient power to produce
appreciable currents in a wavemeter which is coupled to it and
tuned to resonance with frequencies which are integral multiples
of the fundamental. The arrangement is a convenient one for
primary frequency standardization since the fundamental fre-
quency produced by the harmonic generator can be checked
during the measurement against the frequency of a standard
tuning fork by means of a visually indicating instrument. A
large number of harmonics can be utilized since decidedly sharp
settings are made possible by the use of another visual indicator.
The visual indicators lighten the labor of the observer since it is
found easier to take a large number of settings with the eye
than by ear.

DEescripTioN oF THE METHOD

The arrangement for primary frequency standardization is
shown in Figure 1. The heavy line portions are the essential parts
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of the system. The visual beat indicator is a portable galvan-
ometer, with 1 milliampere for full scale deflection. It is used
for keeping the fundamental frequency f of the harmonic
generator exactly at the value of the frequency of the standard
tuning fork generator. The pointer will stand still when the two
frequencies are exactly alike. This will also happen when the
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two frequencies are very different, but such a shift of frequency
is not likely to happen during the measurement and after having
the fundamental frequency f adjusted. The visual indicator of
resonance will indicate a sharp minimum whenever the wave-
meter is tuned to the fundamental frequency f or any integral
multiple of it. The procedure of measurement is briefly as
follows :

(1) The fundamental frequency f of the harmonic generator
is varied until the fundamental alternating current is in syn-
chronism with the current produced by the standard fork
generator. The zero beat indicator will then stand still and the
least change in the frequency will cause the pointer to swing?

3 Two swings per second, for instance, mean that the fundamental is
off by two cycles. The pomter will, of course, also stand still when the har-
monic generator is adjusted to 2f, 3f, and so on.
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