by Chris Plummer GSAPB

Top-Band “d.f.ing” (direction finding) has been carried out
in the UK for around 60 years, and many still regard it as
a “black-art”. Basically it is just a combination of skill
with a radio set, map reading and a lot of luck in the
ultimate game of “hide and seek”. It is a pastime for the
young and old alike, from seven to seventy, at a national
level.

The equipment is regarded by many as highly
specialised, but really its only requirements are a direc-
tional antenna, such as a ferrite rod or loop, and a
screened case. The rest of the electronics could be a
retuned medium-wave receiver. Most of the protagonists in
local club and national events use a purpose-built set. In
past years these were battery valve sets, but with the ad-
vances in technology most of the best receivers in use to-
day use the circuitry to be described below. They can cost
no more than £10—15 even if you buy a case and all new
components.

The Theory

Simple trials with an ordinary medium-wave portable
receiver tuned to your favourite early morning “TWIT”—
sorry, T. Wogan Esq.—on Radio 2 will show up broad
maximum signals broadside to the ferrite rod and deep
minimums or nulls off the ends. On earlier sets with frame
antennas this will be a maximum in line with the frame and
a null when broadside on. This is known as the Cos @
relationship.
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If you plot signal strength as a function of the angle
through which the set is turned from a reference point
(angle @), the relationship is Cosine @ (Fig. 1.1).

As can be seen from the double-circle pattern, Fig.
1.1(c), there are two equal, fairly broad, maximum signals,
and two much narrower minimums or “nulls”. Thus to
get an accurate bearing on a station one or other of the
“nulls” is used. This gives one of two directions, and under
normal circumstances, such as sailing in the Channel, this
would be sufficient as a cross-bearing would be obtained
from another transmitter or from a different position some
time later. However, for radio direction finding it is simpler
if only one bearing or null need be found. This is done by
introducing a signal from a separate whip antenna am-
plified to a level and phased such that it can cancel part of
the pattern, producing the pattern in Fig. 1.1(d). It is then
relatively easy to decide by comparison of front and back
signals which is the correct direction. It is inadvisable to
use solely the large maximum as a bearing as it is usually
offset from the true direction of maximum signal.
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Once a bearing is obtained, noting that a hand bearing
compass is calibrated 0 to 360 degrees, i.e. 0 degrees for
magnetic north, through 90 degrees for east, 180 degrees
for south, 270 degrees for west etc., the bearing is plotted
on a 1:50000 Ordnance Survey map of the area. Care
must be taken to make allowance for the difference bet-
ween the magnetic bearings of the compass and grid north
on the lines on the map. This difference is normally about
8 degrees west of north.

Inspection of the edge of the map will give you the
variation for that map (Fig. 1.2), but it must be noted that
the correction also varies with time, about half a degree
per eight year period, as the magnetic pole moves slowly,
so check the “revision” date of the map.

It is in fact simpler than it sounds, particularly if you
mount your compass with an 8 degree offset on the
receiver or antenna, so that you actually read the compass
in “Grid” degrees.

Having obtained a bearing relative to “Grid north”, pin-
point your actual location on the map, align the centre of a
circular protractor at your location and plot the bearing
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1st bearing 1st bearing on the map with ruler and soft pencil. It is possible, but
rather fiddly, to use an overlay of “Clingfilm” with a

2nd bearing of oL : sied crayon and this also keeps the map dry.
\L ; Bearings
2nd bearing -

You have now produced the first bearing, but remember
that at best this is only accurate to +5 degrees; at worst,
Approx. 90* due to various factors it is only accurate to +25-30

degrees. You should then choose a second location for

your next bearing so that this second bearing crosses the

first at as near 90 degrees as possible. This can reduce the

search area required, and it is a good idea where possible

to reduce your distance from the hidden station so that the
search area is reduced even more (Fig. 1.3).

' As transmis;}ms and time goes on, further bearings are
Fig. 1.3 taken, gradually closing in on the transmission source, and
transport is finally abandoned. “Bush-beating” is soon
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Fig. 1.4: The circuit diagram of the receiver to be described with constructional details in Part 2. The basic circuit
is designed around the TAD100 i.c. This i.c. contains the oscillator, mixer, detector and audio pre-amp stages. The
TAD100 has internal a.g.c. and this is disabled by a d.c. bias voltage on pin 1 applied via the mixer coil L1. Tr2 forms
a j.f.e.t. r.f. amplifier while Tr1 operates as the sense amplifier. This is an untuned stage amplifying the signal from
the sense whip antenna before combining it with the signal from the main antenna. Tr3 is the b.f.0. and is a
conventional transformer feedback oscillator. The audio amplifier, Tr4, will drive any high-impedance headphones
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DEWSBURY

ELECTRONICS

West Midlands only authorised TRIO dealer

SPECIAL
SPRING OFFERS  ‘=s3{"
SAE FOR DETAILS

ARPROVED

VFO 120 £25.50 p&p £2.50
VFO 240 £55.00 p&p £2.50
PS 10 £25.00 p&p £2.50
YG455CN £39.50 p&p 50p
DF 180 £15.00 p&p £2.50
PB 15 £10.00 p&p £1.00

TR 2400 Accessories

BC 5 £5.50 p&p £1.00
LHI £5.95 p&p £1.00
SC3 £7.50 p&p £1.00
SMC 24 £8.50 p&p £1.00
ST 1 £16.40 p&p £2.50

stockistsof DAIWA-WELTZ-DAVTREND-TASCO TELEREADERS
MICROWAVE MODULES-ICS AMTOR-AEA PRODUCTS
DRAE-BNOS-JRC
Please allow 10 days delivery

Dewsbury Electronics, 176 Lower High Street,
Stourbridge, West Midlands.

Telephone: Stourbridge (0384) 390063.
Instant Hire Purchase to licenced amateurs.
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RST

MAIL ORDER CO.
Langrex Supplies Ltd.,
Climax House,
159 Fallsbrook Road. Strestham, SW16 6ED.

SPECIAL EXPRESS MAIL ORDER SERVICE

Ep EME1 250 PL5OS 6.00 BAKS 599 BLEG 300
AZ31 275 EME7 250 PL519 6.00 BALS 150 BLEGC 3.00
CL33 400 | ENY 705 | PLBOZ 6.00 | GAME 502 | 6L7 250
DY8&/7 1.50 EY51 275 250 BANS 475 GLOG 150
DYB02 150 | EYBE 175 | P8l 150 | sANBa 350 | ga7 175
EBECC 842 | £ves 175 | Py82 150 | BAQS 225 | ggaz 100
E180F 1020 | evsopa 300 | PYES 125 | BARS 350 | oo ;
EBI0F 3548 | Ezpo 150 | Pves 200 | 8AsE ses | B5C7 275
EABCB0 125 | gzgy 150 | PYSODA 400 | BASTG 875 | 8547 325
EB91 150 | Gyso 300 | PYBOO 150 | 6ATE 125 | B5K7 350
EBFB0 150 | Gz3o 400 | PYEQ 150 | GAUSST 500 | BSL7GT 300
£afEa 150 | 5733 475 | 0OV026 3050 | 6AUS 250 | BSN7GT  3.00
ECO1 800 | 273a 300 | QQV0310 2050 | GAWEA 375 | gSS? 275
ECC33 450 2 QOV03-20A 687 325
G237 475 GSGTM 250
ECC35 450 | Ve 4838 | 688 325 | guBa 275
ECCBY 178 | RT3 500 | 0qvos-40A 6BAG 150 | Sveer e
ECCB2 175 | KI86 1200 6534 | 6BAT 5.00 s
ECCE3 175 | K77 900 | gvoz12 680 | GBEG 150 | 5% 20
ECC85 175 | K788 1500 | pig 300 | BBHE 250 | BX5GT 175
CCBa 210 | N78 1500 | Rig 924 | &EJE 225 | 12A%7 175
ECCO1 893 | OA2 325 | 5Py 600 | GBNE 200 | 12848 250
ECFB0 150 | o2 435 | 5Pg1 400 | 6BO7A 350 | 12866 250
ECH3S 300 | oc3 250 | Ui 1375 | 6BR7 600 | 128Y7A  3.00
ECH42 150 | OD3 250 | U 250 | 6BRRA 350 | 12HG7 450
ECHE1 300 | PCBs 250 | U6 250 | 68s7 600 | aorLi/z 138
ECLBO 150 | PCBE 250 | U7 1200 | GBWE 6.00 | 35pa 250
ECLB2 150 | Pcoz 1.75 UABCBO 125 | 6BWT 150 30P19 2'50
ECLE3 300 PCa7 175 UBFES 150 6826 275 &
ECLES 175 | pcago 175 | UCHa2z 250 | 6Ca 125 | 30PLI3Z 180
EFI7A 500 | porgo 200 | UCHBT 250 | 6Cs 175 | 3PL14 150
EF33 275 | pore 150 | ucLez 175 | GCBEA 250 | 5728 30.00
EFa1 350 | porgs 250 | LcLe3 275 | 6CDBGA 500 | 805 45.00
EF42 450 | pecan 250 | UFES 200 | 6CLE 375 | 807 arms
EFS0 250 | piegns e | UL41 350 | 6CHE 1300 | ana 18.33
EF54 500 | pecone 170 | L8 175 | 6CWe 8.00 | @134 18.33
EF55 350 uyal 225 | 606 175 3
EFEO PCFBO08 1.70 813 125.86
175 uyes 225 | 6005 6.00
] PCH200  3.00 BB6A 2003
EF86 175 VR105330 250 | SEAS 3.00
EFan 285 | PCL82 200 | yAI50/30 250 | BEMS 185 | B72A 20.00
EF92 637 | PCLE3 3 759 2500 | 6F6 300 | 93A 18.50
EF183 200 | PCLBA 200 | Z7so3u 19.00 | BGkE 275 | 2050 7.00
EF1B4 200 | PCLBS 250 | 2021 325 | 6H6 300 | 5763 450
EH30 175 PCLEE 250 3828 40.00 BHSE anm SE14A 4,00
EL32 250 PCLBOS 250 4ACK2508  40.00 6J5 4.50 EBA7 12.00
EL33 400 | POS00 6.00 | SR4GY 350 | 6JB 833 | s0m0 14.00
EL34 3.00 | PFL200 250 | 5U4G 3.00 | 6J7 475 | graga 875
EL3E 250 PL36 250 5V4G 250 BJBEA 5.00 61468 B2S
ELS1 525 PLEY 175 5Y3GT 250 BJS6LC 6.00 ¥
ELB4 225 | PLB2 150 | 523 400 | 6KanN 250 | G8938 825
ELBS 275 | PLE3 250 | sz4GT 250 | 6K6GT 275 | 8973 4.00
EL91 969 | PLBa 200 | 6/30L2 175 | 6K7 300 | 7360 10.00
EL9S 2.00 PL5D4 .50 BABY 3.00 6KE 3.00 7586 12.00
¥ 3 500 | 6xD§ 7.00 18.50
EL360 850 | PLa0B 250 | 6aH 7587
Open daily to callers: Mon-Fri 8 a.m.-5p.m
Valves, Tubes and Transistors - Closed Saturday Prices correct
Terms CW.0. only, allow 7 days for delivery. Tel. UT-677 24217 when goin:
Prices excluding Quotations for any types not listed S AE Telex 1 ,.g -
VAT add 15% Post and packing 50p per order 946708 ity
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taken up by the operator and helpers, i.e. look under or in
anything big enough to hide the “fox”. On arriving closer
to the transmitter some attenuation will have to be inserted
in the input of the receiver to avoid it overloading. At this
time the advantages of the screened case become apparent
as the only signal entering the set will be from the an-
tennas, not through the sides of the receiver case.

After maybe many frustrating minutes or even hours
you will probably find your hidden (sadistic) station. What
you hope you have done is to find it or possibly them
before anyone else.

Confusion

Just to confuse you, most of the organised events
transmit on a random schedule of not more than 15
minutes between transmissions and not less than two
minutes on-air time, with a few fixed-time transmissions to
help the needy. Sadistic organisers also hide the transmit-
ters and crews as well as they can in bramble bushes, holes
in the ground and up trees etc., just to fool you!

Basic Receiver Requirements

1) Directional antenna—ferrite rod or frame/loop.

2) Sturdy construction—it tends to take a beating.

3) Light weight and reasonably small—you have to
carry it with you.

4) Reasonably stable—it does not help if it drifts off
frequency.

5) Reasonably sensitive—the station may be low
power or some distance away.

6) Capable of being made less sensitive at will—you
still need a bearing close in.

7) Simple to operate—keep it simple stupid (KISS).

Part 2

In the second part of this article the construction details
of of the author’s set will be given. Further details of “d.f.-
ing” in general can be obtained from the RSGB, Alma
House, Cranborne Road, Potters Bar, Herts. EN6 3JW,
or the author, 27A Thorn Lane, Four Marks, Nr. Alton,
Hants., GU34 5XB, Tel. Alton 62839.

| was thinking of buying a one transistor 1-30MHz
200W all-mode transceiver.
... heard by R. Khatchadourian, Greece

| have no definite plans for antennas as yet and am
having to make do with an indoor 8-element dipole.
... heard on GB3GN by GM6JZA

Have you heard any (printable) comments, funny peculiar or funny
ha-ha? If so, why not send them in to our Editorial offices at
Poole. We will pay for every one published.
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