Coaxial cable contains a signal
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Many people seem to think that a
shield contains a signal in much the
same way a pipe contains water or a tin
can contains tomatoes. The grounded
shield is supposed to actlike an impene-
trable barrier to the signal carried by
the shielded conductor.

This concept is incorrect. The pro-
per explanation of how a coaxial cable
works involves the electric and magnet-
ic fields associated with the currents in
both the inner and outer conductors.
Fig. 1 shows a cross sectional sketch of
a coaxial cable. The radial lines which
represent the electric field terminate on
the outside of the inner conductor and
on the inside of the outer conductor.
The dashed concentric circles between
the two conductors represent the mag-
netic field associated with the currents
in the conductors.

through equal and opposite
currents in its two conductors

A little reflection, or a lot of mathe-
matics, will show thatif the currentsin
the two conductors are equal in magni-
tude and opposite in direction, there
will be no fields outside the outer con-
ductor. Thus the shielding effect of a
coaxial cable depends on the currents
in the two conductors being equal in
magnitude and opposite in direction.

Now look at the situation in Fig. 2,
which is rather common in practice.
Here the outer conductoris grounded at
both ends. In this situation the ground
pathisin parallel with the outer conduc-
tor. It seems logical that some of the
current will flow in the ground which
may have a lower resistance than the
outer conductor. If this happens, the
currents in the inner and outer condue-
tors areno longer equal. What happens
to the shielding?
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