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REAL TIME ANTENNA GAIN COMPARATOR SYSTEM by IK@BDO The eperience made on a
preceding bench o measure, based on the physical conrection through cable between the two transmitting
and receiving places, has implicated ndable limitations of use and d measure reiability. This is the new
Measurer for antenma gain in real time mode it is based on the first generation bench. This IK&BDO
amateur tod, is low budget mind like the previous one, is based itsdf on the simultaneously comparison
between two antenna, one of known gain o reference gain and the other one under analysis. The reference
antenna could be a dipole, in such case the gain o the second antenra is the real one more the gain o the
dipole over the isotropic, or an antenna could be compared as regards to anather ong; in this case, you can
seewhich o these shows better gain, directly in dB. This is a really interesting fidld of appli cation because
alows you the optimisation d "real” gain antenna, inclusive of balun, mismatching, cable loss and the more
important thing: on the fidd. The focal point of this tod is the possbility of simultaneously measure the
relative gain between the antennas. A simple receiver in CW/SSB is used and by means of the sampling d
the signals at fast speed, such that the automatic gain cortrol is not able to follow the differences. The
sampling has gatten by alternating 100 time per second the reading, by means of an dectronic solid state
switch, realized with pin dodes. The AGC of the receiver is nat able to follow the signal fluctuations, also if
the loss of the signal, especially in UHF is na negligible, but there is nat dealt to doa QSO, but draw only
the comparative values with the best possble precision. The isolation between the two input doa's, is around
22 dB in UHF, since the two antenna in analysis could have a gain dfference lessthen this value, the datum
could be considered just enough for measure and it could be optimised in the future. This insulation value
between the two RF inputs, nat yet optimised, it determine in effects a pgorative gain reading d the antenna
under measure if you use a dipole conrected onthe other input. In fact, the signal received from the dipole,
which is around +2.15 dBi, respect to a clasdcal Yagi from +13dBi and more, has altered from the induced
signal in the reference input from the antenna in prodf. For this reason is preferable to use, like reference
antenna, one with knowvn gain which is near to that one under examination. The measure has dore in low
frequency and nd in RF, but always with the audio determined from the RF signal difference, through a
normal receiver. Since the antenna switch between the two inputs 100 time a second according to the signal
that is listened to, the beacon tone received is na a clean nde, on the contrary it ring to 100 Hz, whose leve
is as much higher as much increase the gain dfference between the two antenna. If the two antennas, under
prodf and the reference one have the same gain, it would return a clean tone. The S-Meter of the receiver
points out the resultant of the two signals from the antenna. The signal audio changes accordingy, but the
relationship between the two cycles, since the automatic gain control of the RX also mediates the two
sigrals, is nat able to vary 100 time per second according to. It always represents the difference of leve
between the two signals, except saturation, that in the receipt of a beacon should nd normally be happened.
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An ulterior test could be made, by the use of a T conrector by put only ore signal on both the RF input doa's
to tall speal. The signal gatten aut on the RX will be a perfect clean tone and both the instruments of the
measure unit, they will point out the same value. For the regulation d the pin dode switching yau neads an
oscill oscope. With reference to the dectric scheme, the P1 trimmer is regulated starting with the cursor from
zero and gowing up as on as the audio signal from the RX settles without fragment. The resultant voltage
on the cursor should be about 3 volt. The P2 trimmer is regulated with the same logic, but departing from 12
volt down to lower value, decreasing the voltage on the cursor down to, until the audio signal in gdten aut
from the receiver is gable and nd chopped. It should happen for a voltage about to 8-volt value. Please pay
attention that the negative pole of the power suppy is nat conrected to ground, because the particular power
supdy to leave high the ground level of the RF coaxial input doas. You nee to isolate, therefore, the RF
conrector of fealing d the 12 V as regards the box. It is implicit therefore, that the battery that feedls this
tod must nat be the same that it feed the receiving apparatus. This eectronic switch has realized in a pill box
of aluminium of dimensions 70 x 35 x 40mm using "PL" low cost conrectors, you can use conrector type
"N".

Fig. 2 phato o the RF swicthing unit

A similar box, right to use in portable, is fed to 12 volt. The measure analogue display box system has
realized with two identical VU-meter types and is st in dB, each o which takes the rdative audio signal
only to the semi period half cycle of operation d each antenna. As the circuit shows, each circuit has the
return toward the ground through a BC337 transistor. When the first is in management during the positive
half cycle of the wave from the square wave given birth to from the NE555 that drive also the antenna switch
by pin dodes, according to that is the signal entry, phase shifted o 180 degrees from a BF450 transistor. In
the following Helf cycle the situation is then inverted: the first tod does nat find the return toward ground.
Therefore, the two tods work cyclic, 100 Hz according to, measuring each ore the rdative signal from each
antenna. The P3 trimmer, place on the pand under the tods, is regulated increasing the polarization d the
BF450 transistor until the reative indication d M1, settles. Increasing again could carry orly to false
measurements. The transformer in the BF entry could be any BF transformer for transistor push-pull circuits.
His purpose is only to phase shift of 187 the low frequency signal then straighten both the measures. Is
naticed that does nat exist any ability of filter, since it is enough to get a midde value from the signal audio.
You tune in the signal received na for the maximum on the S-Meter, but simply for the maximum
simultaneously deviation d the two VU-meter indications. The two VU-meters and the reative circuit has
climbed in a small box for dectric drcuits, dimensions 150 x 110x 70 mm, the phato is the upper part of the
figurein first page.

REAL TIME ANTENNA GAIN COMPARATOR SYSTEM by IK&ZBDO pag. 2 of 4



REAL TIME ANTENNA GAIN COMPARATOR SYSTEM by IK@BDO
=

X
10 470 uFI 12 W
L 47K
2557 _D
MESSE
22K
a8 1K
+ —
10 100 uF lon 220n
o &
. s 4 e
470 Clogck Out
—{ ——{ >
YEZ00
Antenna 1 Antenna 2
10n BAdS2 BALASD 10n
>
10n
+ +
220 wrtl e 220 wr
RXE
Pl FZ
3 W 1K 8 W 1K
Idem scendendo

P1: Fegolare crescendo da 0 a 3 W P2
fino a che il segnale BF =i da 1z Y a &Y

stabilizza e non si spezzetta

Fig. 3 Schematic diagram of the RF switching unit
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THE BEACONS

The VHF beacon hes build with a quartz oscillator at 72.075 MHz, with the second hrarmonic that put out
few mill watt of power at 144150KHz, in CW/SB band. The used UHF Beaconis at 432360 MHz, in the
upper S band, and has dore with deventh harmonics quartz, with a signal as little as S5-S6, but has been
able to be received until to a pair of kilometres of distance. For the TX antenna of the beacon has been tried
from the simple dipole to small Yagi that is the better chaice.

THE TEST RANGE OR SITE CHOICE

The chaice of the test site for the measures is nat easy; sdect one of your own. In each case the distance
between the transmitting position and the receiving ore must nat be lessthan 50 waveength; i.e. 100 meters
in VHF. The site must be sdect so that satisfy the followings characteristics beyond to the following
recommencdations:

a) To avaid reflections of the signal from part of the ground that invaves errors of the measure should exist
between the two places one "precipice.” Wl the terraces of two tops buildings could golike also gperate
from the gydlash of two hill devations that seethe ground with a negative ange of at least 45 degrees. In
alternative, use your own “real site” and afar beaconwithout build ore.

b) Use Yagi antenna for the beacon, so that they come reduced for as possble the reflections described
above, or move it above the ground level for pitch comparison.

d) The power of the beacon must nat be higher such to introduce saturation in the receiver.

€) The height to which they must be set the receiving antenna, both under test and the reference, must nat be
lessthan 3-6 waveength, as you can.

f) The cables conrection from both antennas to the RF switch must be identical.

0) Usefor, as posdble, antenna reference gains of +/- 6 dB gain as regards to that under test.

THE RESULTS MEASURES

By means of this tod, the measures made on dpoles in VHF and UHF, like also comparing any antenna
between those of Known gain, has given satisfactory results. Considered the purdy amatorial tod, the
posshility to appreciate fractions of decibd in dfference toward the theoretical, or over the professoral
from thousand d euro, it is a nice result. This project should be subject of further development by amateur
radio.

Legal-ndtice/Disclaimer/Warning: This Document contains gdation information ory; 10QM, Bob; is an
Hobbyist Amateur Radio! In The Spirit Of Amateur Radio, No Monetary Profit is to be made from this
Personal Page Publications and it is released for free at amateur radio without support or warranty of any
kind, commercial use or commercial distribution is nat allowed; the use of the information provided is at
your own risk. Parts of the pages or the complete pulication including any information might be extended,
changed ar partly or completdy ddeted without annauncement. 73sfb DX de IGQM.
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