Overview:

RF Transmission Lines and Antennas

Part Five

Thisweek we are going to review antenna resonance and how it and sizerelatesto
efficiency. Previousdiscussions ar e available on the PPRAA website under Tech Talk.

I Antenna Resonance and alter nate antenna styles

1.

Antenna resonance is needed to assure an impedance match between parts of
your antenna system. Thisin turn assures efficient transfer of RF energy from
the transceiver to your antenna and ultimately radiated. Thisequally true for
receiving by your transceiver.

Antennatuners, baluns and other matching devices can assure an impedance
match if the antennais not operated at resonance. However, these add expense
and have limited usefulness when oper ated under multiband conditions and add
complexities for the untrained oper ator.

For 50 plus or minus year s antenna maker s have sear ched for waysto over
comethese limitations and to make antennas that appeal to our need for
multiband and physically small antennas.

A dummy load is alargeresistor that is usually 50 ohmsresistance when
measured with a smple digital multimeter. We can easily connect our
transceiver to a dummy load and achieve that important matching of
impedance’sthat we have talked about previously. Our transceiver is happy,
the transmission lineis happy, but we will not be happy. Most everyone
recognizesthat adummy load is not a good antenna device. It does not transmit
nor receivevery well at all. Thisisduetoit’sresistanceis amost thetotal
impedance seem by the transmission line.

What happens when we move that dummy load outside and place it high and in
theclear likeawire antenna. Guesswhat; it transmits and receives a little
better that when it was setting under the tablein our shack. Depending onalot
of variablesit may function afew db’s better. So you go from pure noise at S1-2
toaS2-3db level. Not very impressiveisit? Yet our transceiver isvery
happy...it isstill operating into a 50 ohm load. But littleis getting out or in.
Now what happens when we put up an antenna designed for 40 meters and
operateit on 20 meters? The SWR will be 6-8:1 and it’s perfor mance will be
Very poor.

Now suppose we add a resistance across the two sides of the feedline. If we
choose the resistance value car efully the impedance to the transmission line will
be near the 50 ohm for coax or the impedance of the balanced line and the
transmission system will experience har mony. More power will be delivered to
the antenna so the RF radiation level should beimproved. However, the
radiating elements of the antenna are unchanged and the added resistanceis still
dissipating some RF energy as heat. Thustheradiated energy has not been
improved.

In some instances these types of antennas ar e per fectly acceptable. Operating
and propagation conditions may be such that it is not necessary to be concer ned
about weak signal levels. These antennas have a placein transmitting and



receiving. Their use should be evaluated again their pro’'sand con’s before
pur chase.

9. Hasit occurred to your that antennas are usually much larger than theradios
that are used with them. We have stressed that antennas should be oper ated at
resonance yet they are much larger than theradio producing the RF frequency
they areradiating or receiving.

10. Yes, insmpleterms, theradio has aresonant circuit inside that producesthe
radiated RF energy. Thisleads usto the conclusion that our antenna can be
much smaller that it isto produce resonance.

11. Intheearly days of radio, resonance was achieved by the use of a capacitor and
inductor insidetheradio. The capacitor was made of small metal platesthat
were placed very near each other and wer e usually variable by turning and
attached knob. Theinductorswere made of wire coiled on a paper or metal
form. Today resonanceis achieved dightly different but radio sizeis still
smaller than our antenna.

12. What happens when we take the capacitor and inductor just described and
placed them high and in the clear and hook them to our transmission line?

I nstance impedance match of course. How about theradiation efficiency?

13. It would be very low because even though we ar e efficiently transferring RF
ener gy dueto their resonance theradiation efficiency of theresonant partsis
very low. Thislowered radiation efficiency is caused by several factors.

a. Ground losses are usually greater in thistype antenna asin practical
installations they tend to be closer to ground or grounded objects.

b. Resistance of their smaller wires adds mor e resistance causing mor e power
to belost in resistance.

c. Smaller componentsin general have lower radiation efficiency. Thereis
simply less surface areato radiate RF energy and their resistancetendsto be
higher lowering their radiation efficiency.

Summary

1. Aswe have seen simply presenting the correct impedance from our antenna
deviceto our transmission line and subsequently to our transceiver isimply not
enough to assur e efficient radiation of RF energy.

2. A full sized balanced antenna mounted high and in the clear isthe most efficient
antenna. However, marketing schemes, oper ational needs and other factors
influence antenna efficiencies, shapes and sizes.

3. Antenna choices should consider all factorsinvolved. Not just the most efficient
radiator.

4. Next week we are going to look at loop antennas. These are a for m of balanced
antennas but have many different consider ations.



