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-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= EDITORIAL =-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

This edition of SPELEONICScentres around guide wire
methods of communications. A guide-wire provides a system
to channel electromagnetic energy from the sender to the
receiver, rather than allowing the signal to be broad-
cast. This is not only an efficient way to use the energy
(long range on little power), but allows the signal to be
directed where it would not normally reach, such as into
a mine, or through a tunnel.

The guide wires in common use commercially are some
type of electrical conductor which may be specially de-
signed and del iberately installed, such as the "leaky"
coaxial cable systems; or they may be metallic items
installed for other reasons, such as rail lines or com-
pressed air pipes in mines. The frequencies of operation
cover a wide range, from 150MHzdownto 100 kHz at
leas t.

Why might cavers be interested in guide-wire systems?
If a wire must be installed to provide the communication
link, telephones already provide a proven and cheap means
of voice communication.

The big advantage of the guide wire must be that a
physical link to the wire is not needed. The radio coup-
les inductively to the wire and anyone within 10 m or so
of the wire can communicate with anyone else near the
wire, anywhere along its length. It is possible to com-
municate while walking beside a stretcher, or hanging
from a rope in a big pit, as was described by Pete Hart
in his letter to Speleonics No 4, page 2, about use of CB
radios with guide-wires in Epos Chasm in Greece.

Perhaps the most exciting possibility of all could be
the use of guide-wire systems while swimming through a
sump. The cave diver must lay a guide-line anyway, and if
a conductor is part of the construction of the line, then
it is possible that two-way voice communicationcould be
maintained between a diver and his diving base, or be-
tween two divers, up to distances of several kilometers.
[ understand from Noel Sloan that suitable diving line
already exists, but I have not been able to get detail of
supply or cost from him.

While practical experiments could certainly be tried
at present, a theoretical analysis of such a communica-
tions channel would be most useful. SPELEONICS did review

a book "Leaky feeders and sub-surface radi 0 coom.Jnica-
tions", by P.Delogne in issue No.3, page 10, and in
addition a quick checkof the engineering literature
turned-up a paper of interest, "Electromagnetic Wave
propagation along a buried insulated wire" by J.R.Wait,
Canadian ~ Physics, 50, 2402 (1972). While the calcula-
tions are complex (I could not resist the pun!) some
guidance could be given on suitable frequency,
wire/insulation sizes, predicted range, etc. Perhaps this
would form a suitable thesis topic for an electrical
engineering student; the subject is wide-open. Be my
guest! --Ian Drummond
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Time- and frequency-domain measure-
ments illustrated.
From Microwave System News, January 1989 p. 26.


