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(54) Title: MAGNETIC SENSING APPARATUS, SYSTEMS, AND METHODS
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(57) Abstract: In some embodiments, an apparatus and a system, as well as a method and an article, may operate to acquire a first
signal from a first magnetometer at least partially disposed within a Helmholtz coil, to acquire a second signal from a second magne -
tometer having a sensitivity at least one thousand times less than the first magnetometer, to process the second signal to determine a
drive signal, to drive the Helmholtz coil using the drive signal so as to null an ambient Earth magnetic field surrounding the first
magnetometer, and to process the first signal as one of a down hole location signal or a down hole telemetry signal, the location sig -
nal to determine a range to a sub-surface object, and the telemetry signal to provide data from down hole drilling operations. Addi-
tional apparatus, systems, and methods are disclosed.



