Coaxial cable contains a signal

through equal and opposite

currents in its two conductors
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Many people seem (o think that a
shield conlaing n atgnal in much the
SAMEWAN O pipe contnins waterop a tin
c¢an eontaing tomnotoes, The grounded
shield iz swppoacd (o aet like an impene-
trable barrier to the signnl carvied by
the shielded sondustor,

This comeept is incarrect, The pro-
per explanation of how o conxial eable
works invalves the electric and magnet-
e fiedds nasociated with the currents in
hath the inner and ouler conduciors,
Fig. I shiows o cross ssctional sheich of
aconxinl eable. The radinl lines which
représent the electric field terminnte on
the autside of the inner canductor and
an the ndide of the oater conductor,
The dealed concentrie circles between
the two conduciors represent the mag-
netie field ssaociated with the currents
in the copnductors,

A fibile raflection, cr a lod of mathe
mubics, will show thatil the currentsin
the two conductors are equnl in magnk
tude sivd opposite in direction, there
will b no fields ouisice the oaier conr
duetor. Thus the shislding =ffect of &
coaxinl enble depends on the currents
in the two conductors being equal in
magnitade and opposite in direction.

Now look at the situstion in Fig. L
whirh 18 rather commaon in practice
Here the oater conducter is grounded al
both ends. In this sitastion the ground
path iain parallel with the outer condues
tor. It seems logical that some of the
rorrent will flow in the ground which
may have a lower resinioncs than the
auter candactar. If this happens, the
currents in the inner and onter condae-
bors ane no longer equnl. What happens
to the shiclding?
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