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nected directly to the waveguide probe in
order to minimize the effect of standing
waves between the probe and the detector.

Enough readings of maximum and mini-
mum voltage and their respective frequen-
cies are taken to establish the cyclic recur-
rence of the standing wave. Computation of
L for several sets of data gives a check on the
accuracy of measurement as well as a means
of “averaging out” any discrepancies.

This technique is subject to several limi-
tations, among them the following: :

Accuracy of frequency measurement—For
accurate results, -the frequency must be
measured exactly. This is particularly true
on long waveguide runs (L) where the change
in guide wavelength between standing wave
maxima is very small. Since exact frequency
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measurement with field equipment is very
difficult, this is a primary source of error.
Complexity of the standing wave—Minor
reflections, present in all practical wave-
guide installations, tend to shift the max-
ima and minima of the main standing wave,
thus leading to errors in the determination of
the pertinent frequencies.’A broad frequency
spectrum of the oscillator, which normally
attends a high standing wave ratio, will also
complicate the standing wave, resulting in
more difficult analysis. In severe cases of
complex standing waves, it may be necessary

" to plot carefully a curve of standing wave

voltage versus frequency to identify prop-
erly the maxima and minima resulting from
the main discontinuity. In these cases, it is
desirable to use a larger constant than one
in (2), that is, to shift the standing wave
several half-guide wavelengths, rather than
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one. Eq. (3) must then be modified accord-
ingly. .

Using field test equipment, in experi-
ments on L-band radar, accuracies of a few
inches at fifteen feet and a few feet at sev-
enty feet have been achieved. With the use
of laboratory instruments, greater aecuracy
can be expected.

In general, the accuracy of the results de-
pends upon how severe the main discontinu-
ity is, and upon how well the rest of the sys-
tem performs, in other words, upon how sim-
ple the standing wave is. The chief value of
the technique is its ability to isolate the trou-
ble to the antenna or to a specific section of
the waveguide,
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