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By R. TERVO and L. TIRRUL *

Spotting a drill hole and making the
necessary calculations for it to hit
target is easily enough done but all too
often that hole can go astray in the
drilling and many expensive, frustrat-
ing and sometimes fruitless hours can
be spent looking for it.

Until recent years the only way of
locating the hole was by listening for
the sound of the bit in the target area.
At best never a reliable method,

Then an inventive team at Inco
perfected an electromagnetic = hole
finder that depending on strength, can
locate holes several hundred feet away.

Requests from various mines for
information on the subject have come
into the Mines Branch at Ottawa and a
team of research scientists, R. Tervo
and L. Tirrul were ‘assigned to the
case’.,

The following is a description of
their findings on the hole finder and a
complete and thorough explanation of
its working. A do-it-yourself kind of
operation that could prove to be man-
na from heaven for frustrated drill
captains everywhere.

The technique of transmitting elec-
tromagnetic signals through the earth
is not a new process, and several
references to equipment used for this
purpose can be found from various
sources.

In South Africa (1), a 10-watt
low-frequency (300-kHz) transmitter
has been developed for rescue work; it
can transmit signals through 3000 ft of
rock. Westinghouse (2) has a high-
power 200 to 3000-Hz communication
system that can signal through 2500 ft
of rock. Lee Engineering Division of
Cosolidation Coal Co. (3) used a
200-watt transmitter, connected to
two electrodes spaced as far as half a
mile apart, for through-the-earth trans-
mission to underground receivers
equipped with a loop or dipole anten-
na,

Roeschlin (4) described a low-
frequency magnetic-induction-field di-
rection finder for mapping caves mag-
netically, The transmitter operated at
2 kHz with a S5-watt output into a
tuned loop antenna with a range of
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up to 400 ft through rock. By calibrat-
ing the system on surface, depth as
well as direction could be determined.
Both the transmitter and receiver an-
tenna were in the form of 19-in.
diameter coils containing 400 turns of
#28 copper wire. In use, the receiver
remained on surface and the transmit-
ter was taken underground.

Parris and Taylor (5) explain how
to find a pilot hole that has gone off
course, The procedure was described
as follows: “If a breakthrough does
not occur, the pilot hole is drilled 2-3
rods (8-12 ft) beyond layout hole
depth. The drill string is then removed
and an electronic probe is lowered to
the bottom, This emits a signal picked
up by the receiver in the zone adjacent
to the target area. At the point of

maximum reading, the distance from
the receiver to the probe is estimated
by signal strength and a drift or raise
round driven to intersect the hole. The
hole finder was designed and built by
Inco electronic personnel.”
Finkelstein and Erdem (6) have analys-
ed the phenomenon of transmission of
electromagnetic signals through rock.
It would be difficult to consider all
inhomogeneities in a rock strata so
that only a simple homogeneous medi-
um of known electrical property is
considered. The problem becomes that
of determining the voltage induced in
a receiving antenna by a current in the
transmitter antenna separated from it
by the rock.

Consider two loop antennas in the
same plane. When distance between

53













