Question and Answers
by Gene Ferguson, WAFWG

ANTENNAS (OR IS IT ANTENNAE?) AND TRANSMISSION LINES

Part V

1. (Q) InPart IV, it was stated that we could expect considerably more about transmission lines in our
study, other than just getting the RF signals from the antenna to the receiver, or from the transmitter

to the antenna. What more could be expected of transmission lines? Can you explain all this
without getting too deeply into math?

(A) The answer to this question opens a completely new world of knowledge and understanding.
Moteover, I think we can explain the phenomena quite well without a deep sprinkling of advanced
math. A section of a certain length of transmission line can be substituted for physical components to
make a number of specific devices. These include, but are not limited to, series resonate circuits,
parallel resonate circuits and insulators or isolators, delay lines, capacitors and inductors and
impedance transformers. Many such devices are in everyday use and we take them for granted. We
shall attempt to scratch the surface on some of these applications and show how they work.
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Figure 1

All study of transmissions lines used for our specific needs start with the simple dipole antenna, with
or without the center insulator, which we explained in Question 6, Part I of this series. As a review
without the necessity of searching for the earlier issue, please refer to Figure 1, above.

It can be seen that, at the center of a dipole, cut to length for the operating frequency, the "I" line is at
a maximum value and the "E" lines are at, or near, zero. For this and further study, it is important
that we fully understand this characteristic. Further, we need to recall that this is a 1/2 wavelength
antenna (end to end) and that it is constructed of 2 elements, each 1/4 wavelength that are series
connected. Thus, we can look at each electrical length; 1/4 wavelength and 1/2 wavelength and draw
some very valid conclusions without dwelling into deep theory or math. Let us list the known
quantities that can be developed just by the observation of these "E and I" nodes.

A. The center, where we have a maximum current (I) and a minimum voltage (E), represents
a very low impedance point. Actually, at the true electrical center, both the voltage and
impedance will be zero. Remember Ohm's Law? R =E/I. If "E" is low, the resistance (or
impedance) must be low. At the electrical center, this will be very low, equal to zero.

B. The ends, where we have a very low current (I) and a high voltage (E) would be the
extreme opposite of the center. At the ends, we will have a very high impedance, R = E/I
where E is very high, resulting in a high R (resistance) or Z (impedance).






