Electyical Research Seetion
Oth Floor -~ Edison Building

July 16, 1962

Field Test of Varian M-L49 Magnetometer
For Loeating Buried Cast Yron Pipe Joints

On July 11, 1962, a test was made to determine the feasibility of locating
buried cest iron pipe joints with a megnetometer. The instrument used was &
Varien model M-49. This device uses the prineiple of proton free precession
to measure the earth's megnetic field extremely aceurately. Present vere
Joseph Connelly, Bellistiec Research Laboratory, fberdeen Proving Ground;

Ray Cole, Baltimore Gas & Electric; and Walter Rosengerten end Douglass Fox,
both of Philadeiphia Electric. Location was Fullerton Heights Avenue, Fullerton,
Marylend, a small community north of Baltimore on Route U.S. 1.

The street and adjoining lewme were marked at l-foot intervals as shown
on the sketches. Three traverses were made, two across the street and mains,
and one along the gas main. Megnetie field readings are shown on the graphs
as is a plot of field differences or gradients. An attempt was nzde to take
another traverse across the roed, sbout 75 feet up the hill from the second
traverse. No results were obtained, possibly due to execeptionmlly strong
gradients. The third traverse was also ended because the instrument could
not be read. When the magnetic field gradient is steep, different magnetic
fields occur at different points in the detector bottle. This results in
many precession freguencies oceurring ecross the deteetor coil as' the align-
ing field is broken. These osciliations are weak, and if they are spread in
freguency sufficiently, none will be strong enough to vibrate a reed in the
meter. This is & possible reason for the poor results cbtained. Another
reason might be battery condition or the direction of the earth’s fleld at
the points in guestion. If the field was distorted badly enough, the ecil
exis might have been parallel to it and no readings would have been possible.

A second problem encountered in this test was the pick-up of stray elee-
tromagnetic f£leld redistion. This wes believed to be scme high bermonic of
power line freguency. However, there were no power lines along the street.

A single series street light, fed from a vear properity pole line, was present.
Even with these ideal conditions, at least cme reed in the meter vibrated
continuously vwhen the aligning field was oif. :

The gradient obtained from the f£irst trvaverse seems %o correlate well
with pipe loeations., The 6" ges mein, @s located by the M-Scope, was only
6" from the low point of the plot. The water main, which is buried much
deeper, is about l-foot from & low point in the left side of the gradient
plot. The reason for the cther dip mext to the waler mein is not knowm.
Hor is the small dip to the right of the gas main, although it is surmised
that the sewer line is located here.

The second traverse shows very little correlation between main locations
and gradients. However, the two mains coinecide with a maximum end & minimum
on the magnetic field intensity plot.




A

The third traverse, along the gas mein, was even less helpful. The
megnetometer did not funetion much of the time. No reading could be ob-
tained over one of the joimbs. There was also & minimum in the magnetic
field and a dip in the gradient over a suspeeted sewer lateral. There
wae also a dip in the gradient 1l-foot from a joint. dJoint loeatlons wexe
taken off Baltimore Ges & Electric maps; thus, & l-foot erzor in 1ocation
is posaible.

Another test of the magnetometer vas attempied at a different location.
Ho results were cbialned. batteries were suspected to be aluwost com-
pletely discharged and tes rere discontinued.
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