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Fig20: Graph of how the SWR of a half wave dipole fo
Matching antennas

IF THE SIZE OF the antenna is correct, 1
wavelengthlongatthe wanted frequency ifit
isadipole, for example, then the antenna will
matchthetransmitterand feeder. Thismeans
that the power from the transmitter will be
properly radiated by the antenna. If the an-
tennais used onthe wrongfrequency, sothat
itis notthe correctsize, some ofthe powerwill
bereflected back downthe feederinstead of
beingradiated by the antenna.
Asimilareffectcan be seeninapool, where
awave is reflected by the side of the pool.

Antenna Tuning Unit (ATU)

THEATU IS Adevice thatcan befittedinthe
feeder, usually atthe transmitter end for con-
venience, that can cope with any power re-
flected by the antennaand allow the transmit-
terto sendthe powerto the antenna and for
theantennatoradiateitwell.

AnATU s quitecommoninHF installations,
where asingle antenna often hasto be used
for several bands due to space limitations.
Theantennawillonly matchwellononeband.
All the others will be a compromise and an
ATUwillbe needed for good results. Without
anATU, ifthe mis-matchis severe, the trans-
mitter could be damaged. Alternatively, pro-
tection devices inthe transmitter will reduce
orshutdownthe power.

rthe 2m band varies as the length of the legs is varied.

Standing waves and SWR
meters

IF SOME OF the RF power is reflected at
the antenna, this will mix with the power
going up the feeder and cause an effect
called 'standing waves'. The waves trav-
elling up the feeder combine with those
reflected down, to give the appearance of
stationary or standing waves.

An SWR (standing wave ratio) meter can
measure the power flowing back down the
feeder, allowing the operator to adjust the
ATU untilthe antenna systemis matchedand
thereflected power to the transmitter is mini-
mised.

Ifthe reading onthe SWR meter has unex-
pectedly increased, it means that more sig-
nalis being reflected back fromthe antenna.
Themostlikely causeis some damagetothe
antenna. Possibly it has suffered inthe wind
orbeen hitby alarge bird. The cause should
beinvestigated before continuing totransmit.

A dipole antenna is a good match only
whencuttothe correctlength. Atotherlengths
the match will be poorer, depending on how
farfrom the ideal length it is. Fig 20 shows
the effect of varying the length of the two
halves of a dipole.

Inyour practical assessment, you will set
up anadjustable dipole, atransmitterand an
SWR meter. The dipole will probably be
made using two extendible aerials like those
found on small portable broadcast radios.
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Fig 21: Insert a balun at the point where coaxial cable meets a dipole antenna.
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Ifthe dipole is too short, corresponding to
the left side of Fig 20, the SWR will be high.
Gradually lengthenthe two halves, keeping
them equal, checking the SWR after each
adjustment. The power willbe low, butdo not
adjustthe dipole whilst transmitting.

Youshould cometoapointwherethe SWR
isaminimum. Note the length ofthe dipole
but continue the experiment, making the di-
pole longereachtime.

Itis notusual to have an ATU for the VHF
and UHF bands (which is where you will
conductthis experiment), but, ifyou did have
one, itwould be possible to setthe dipole to
the wrong length, insertthe ATU and adjust
itto makethe transmitter think the dipole was
correct. The SWR will appear low to the
transmitter, which will then work quite

happily.

Baluns

LOOK CAREFULLY AGAIN at the dipole
antenna. The dipole is symmetrical, that is
to say the two halves are the same. i is
called a 'balanced' antenna and requires
two signals, one for each half of the dipole.
The signals are balanced because when
the wave on one side is going up, the wave
onthe other side is going down (rather like
a balanced see-saw).

Acoaxial cableis not electrically symmetri-
cal and is called 'unbalanced'. It has one
centre 'live' conductorand an earthed screen.
It is not suitable to directly feed a dipole. A
device called a balun (balanced to unbal-
anced transformer) takes the signal on the
coaxial cable and converts it to two signals
suitable forfeeding the dipole.

lfthe coaxial cable is connected directly to
adipole, RF current will flow back down the
screen ofthe cable. This current will radiate,
andthe screening properties ofthe cable will
be upset. Since the cable runs backinto the
house, radiation will take place inside the
house and may cause some interference to
thetelevision or other electronic devices. This
mustbe avoided.

Dummy loads

ADUMMY LOAD is a carefully constructed
resistor, capable of absorbing all the power
fromthe transmitter and presentingagood
match, ie no poweris reflected. ltmustalso
be well screened, to minimise any un-
wanted radiation. This allows the transmit-
terto be setup and tested withoutradiating
any significant power.
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