This state-of-the art VHF/UHF direction finder is easy to build, and it uses
only three ICs!

The NBGSG Portable
Radio Direction
BY TOM WHEELER,* NBGSG

cle. However. the search area has at
least been reduced to a walkable size.
A portable directionfinder then will point
the way.
For VHF and UHF hunt~ng,directionfind~ngbased on Doppler frequency
shift can be very effective in locating
transmitters, especially in close quarters. Using directional antennas poses
a problem when approaching a transmitter; when signal strength is high, the
recelver may pick up signals leaking
through its cabrnet and connecting
cables, which makes it difficult to get an
accurate bearing. Using the Doppler
frequency shift eliminates the dependency on slgnal strength, which effectively will allow the hunter to walk right
to the source!
The NBGSG portable RDF (photo A)
uses two antennas that are switched
alternately at a frequency of 1 kHz. This
produces the effect of a rotating antenna. When both antennas are equidis' 1 0724 Horton. Overland Park. KS 6621 1
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tant from the RF source, there is no
phase difference between the signal
from the antennas. and the receiver produces no audible tone; a null is produced, and the hunter is either walking
directly toward or away from the RF
source. When either antenna is closer
to the source, it produces a signal that
is slightly ahead or "leading" in phase
compared to the other antenna. This
results In a 1 kHz phase-modulated
tone being placed onto the incoming
carrier (remember, the antennas are
bang switched atternately at a 1 kHz
frequency). An attached FM receiver
will demodulate this as a 1 kHz audio
tone. The phase of the audio tone will
be either 0 or 180 degrees, indicating
which antenna is closer to the RF
source (and also indicating which way
the hunter should walk).
Two microprocessors direct all the
activity within the direction finder. One
generates the antenna and filter timing
signals, and the other analyzes the

phase of the incoming audio signal from
the receiver. There is only one calibration adjustment (a switch), and the circuit is insensitive to the volume level
from the receiver. The unit will operate
for more than 10 hours from a 9V transistor-radio battery.

Circuit Description
Fig. 1 is the schematic diagram of the
unit. There isn't much there! U2, an
Atmel AT90S1200A, generates three
timing signals: ANTI, ANT2, and 100
KHZCLK. The ANTl and ANTZsignals
alternately go high to switch the antennas at a 1 kHz rate as shown in fig. 2.
The ANTl and ANT2 signals are
shaped by R19, C16, R20, C17 before
driving PIN switchingdiodes D2and D5.
D2 and D5 are wired differentially:
When D2 is forward biased (through R6
and R7),D5 is reverse biased through
R9 and R11. This is important because
the PIN diodes must be reverse biased
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