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Oscillator Circuit Measures Liquid Level in Tanks
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The problem: Accurately measuring the level of a
liquid in a tank by electronic means. The measurement
system must operate automatically without moving
parts and provide an output signal of liquid level that
can be transmitted to a remote recorder.

The solution: An oscillator circuit employing a
twin transmission line as a liquid level probe.

How it's done: A continuous loop of twin trans-
mission line extending through the liquid in the tank
is connected to a transistorized 5-mc oscillator. The

oscillation frequency of this resonant circuit for a
liquid of given dielectric constant is directly propor-
tional to the level (depth) of liquid in the tank. Since
the system losses are only a few db in this relatively
low-frequency system, the oscillation frequency is al-
most totally determined by line length rather than
transistor characteristics, resulting in- excellent fre-
quency stability. A conventional 10-mc digital counter
connected to the oscillator circuit is used to provide
a readout of the oscillation frequency, which in turn is
a direct measure of the liquid level.

This document was prepared under the sponsorship of the National
Aeronautics and Space-Administration. Neither the United States Govern-
ment, nor NASA, nor any person acting on behalf of NASA: A. Makes
any warranty Of representation, express or implied, with respect to the
accuracy, completeness, or usefulness of the information contained in

this document, or that the use of any information, apparatus, method,
or process disclosed in this document may not infringe privately-owned
rights; or B. Assumes any liabilities with respect to the use of, or for
damages resulting from the use of, any information, apparatus, method,
or process disclosed in this document.



Notes:

1. The separation between the two legs of the loop
must be at least ten times the spacing between the
twin conductors comprising the line in order to
minimize coupling effects. )

2. Instead of using a continuous loop of twin trans-
mission line, one leg of line terminated in an open
circuit at the bottom of the tank may be used. This
arrangement, however, may produce large errors
because of signal reflections from the surface of the
liquid and the tank bottom.
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3. Inquiries concerning this invention may be directed
to:
Technology Utilization Officer
Marshall Space Flight Center
Huntsville, Alabama, 35812
Reference: B65-10209

Patent status: NASA encourages the immediate

use of this invention. Inquiries about obtaining rights

for its commercial use may be made to NASA, Code
AGP, Washington, D.C., 20546.

Source: International Business Machines under

contract to Marshall Space Flight Center

(M-FS-245)
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