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Reprinted In part by arrangement with Electronics
Australia from thelr February, 1986 edition.

RADIO DIRECTION FINDER

Want to find out where a radio signal is
coming from? Or locate the source of an
illegal transmitter? The radio direction finder
described here will track it down using an
electronically rotated antenna.

Physically, the radio direcuion finder
consists of two separate units. One con-
tains the control and display electronics
and is located adjacent to an FM trans-
ceiver or receiver; the other is a special
antenna switching unit (ASU) which is
connected to the control unit via a
4-way cable.

_An clectronic “compass” display con-
sisting of 32 LEDs indicates the tzans-
mitter bearing. When a signal is re-
ceived, its relative bearing to the an-
tenna systeen is indicated by whichever
of the 32 LEDs illuminates.

In fixed installations, this allows the
compass bearing of the signal to be di-
rectly indicated 1o within 5.6 degrees.
When installed in a car, successive read-
ings allow you to pinpoint the exact
location of the transmitter.

_As such, the Dick Smith Radio Direc-
tion Finder (or RDF for short) is just
the ticket for tracking down illegal
transmitters and anti-social radio opera-
tors. Depending on the antenna system.
it can operate on any band within the

range S0-S00MHz and will work with
FM receivers ranging {rom pocket scan-
ners to amateur radio and CB transceiv-

ers.
Radio disection finders of this type
can cost around $600 or more
We think it will be especially
popular with amateur radin operators.

WA B oornctia

simple. Radio signals received on a rap-
idly moving antenna undergo a fre-
quency shift due to the Doppler effect,
an effect well known to anyone who has
observed a moving car with its hom
blowing.

Consider a single antenna mounted on
the edge of a rapidly spinning disc. As
the antenna moves towards the source
of the RF carrier, the apparent fre-
quency will increase due to the Doppler
effect. Conversely, as the

The relative bearing of the transmitter s indicated 00 8 32-LED compass rose.

determined.

To avoid the obvious drawback of a
mechanically rotated system, the Dick
Smith RDF simulates a rotating
electronically. Four vertical whip anten-
nas are arranged around a circle of
diameter .07-0.4 wavelengths. These are
electronically switched clockwise in se-
quence such that all four antennas are
E%__& once every 1/1250th of a sec-
ond.

This situation is cquivalent to one

- moves away, the (requency will de-

crease.

Thus, the rotating antenna causes [re-
quency modulation of the received car-
rier. When this type of antenna is con-
nected to an FM recciver (the type most

often used on 2 metres), a tone is
heard.

vertical antenna mounted on the perim-
eter of a disc spinning at 1250 revolu-
tions per second. For a diameter of say
800mm (for the 2-metre band), this re-
sults in a tangential velocity of 3140
metres per second.

d_n deviation of the received carrier

Ang 00
RO1A

Sl A

ve 2

ted on the edge of 8 ro- Fig

Fig. I: signals

ived by an

tating disc are frequency modulated due to the Doppler effect.

Fr/Fi = 1 - VIC
also dF = |Fr - Fi
therefore dF = Fi x VIC
where Fe is the received frequency, Ft is
the transmittes :oﬁw , dF is the fre-
quency shift, C is the velocity of light 3
3 10° mvs) and V is the antenna velocity.

For V = 3140 m/s and Ft = 144MHz,
the carries will deviate 1.5kHz at a rate
of 1250Hz2. For lower carmier frequen-
cies. the deviation will be proportionally
lower.

Note. however, that the 1250Hz
modulating tone remains constant as it
is a function of the antenna switching
rate only. .

The output from the FM receiver is
applicd 10 the signal input of the RDF
adapter and compated with an intc \
reference phase. The sesultant phase
angle appears as 8 5-bit binary code and
this is decoded to a one-of-32 output to
drive the appropriate indicator LED.

In addition, the detected audio tone
can be monitored on an internal loud-
speaker. This provides audible indica-
tion that the receiver is comectly tuned
10 the transmitter frequency.

The clrcult

Antenna switching is accomphished by
deriving a 2-bit binary code from a

2 master ocillator. Here's how it's
done:

Inverter stages IC2a, b & ¢ (4069)
form the 1MHz oscillator with buffenng
provided by 1C2d. This clocks decade
counters 1C4 and IC7, both of which di-
vide by five to produce a 40kHz signal
on pin 1 (CK) of IC10.

_ME is a 4024 7-stage binary counter.
Its Q1-QS outputs directly drive the D1-
DS inputs of IC12, a 40174 hex laich,
while Q4 and QS also drive 109 which
is a 4555 one-of-four decoder.

What happens is that 109 accepts 2
2-bit binary code from IC10 and pro-
vides the quadrature antenna switching
signals. These signals are interfaced by a
1488 line driver (1C6). The outputs of
1C6 swing positive and negative in se-

uence 10 provide bias for the matrix
u:x_s (D201-D208) in the antenna
switching unit (ASU).

The diode matrix is arranged so that,
- et L0

fienme dhean

. 2: this graph illustrates the frequency shit as the antenna
moves lowards and away from the transmitter.
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Fig. 3: block disgram of the Radlo Direction Finder. Signals from the antesns switching
§=-2~&S-zg.ﬂiis.g.g_.!an-e.i.g phase.

nas are effectively shorted and only one
is coupled 10 the receiver. For example,
when pin 11 of 1C6 is low (-9V), D205-
D207 are forward biased and short out
antennas 2 10 4.

At the same tme. D201 will also be
forward biased while D202-D204 are
tumed off. Antenna 1 will thus be con-
nected 1o the receiver.

The detected audio tone from the FM
tecciver is applied to the input of the
RDF adapter, limited by D1 and D2,
and filtered by a single-pole active low-
pass filter stage :ﬁmv is chip is de-
scribed by National Semiconductor as
an MFS$ Universal Monolithic Switched
Capacitor Filter. Basically, it is 8 gen-
eral purpose active filter building block.

The rest of ICS 15 configured as a sec-
ond-order bandpass filter 1o remove un-
wanted audio modulation from the
1250Hz tone. The centre frequency of
the filter is set to 1250Hz by the clock
signal applied 10 pin 8. This clock signal
is derived via IC3 which divides the
IMHz master oscillator signal by eight.

.Note that the clock for the bandpass
filter is derived from the same source as

that used to switch the antennas. This °

means that the filter is automatically
centred on the scanning lonc, even
when there is some frequency drift.

The output of _nu.L-i 1) is a sine
wave with a nomi frequency ol
1250Hz. This signal is applicd to op
amp 1C11a which functions as a phasc
shifter. Adjustment of the phase shifter
is by means of VRI.

The job of the phase shiftes is 1o
allow calibration of the circuit and to
compensate for any sudio phase shifts
in the eceiver.

cessed by a 4046 phase Yock loop (PLL).
The function of this stage is lo average
out any modulation present in the pass-
band of IC5 and to produce a 1250Hz
square wave which is essentially free of
noise and jitter

1t is this signal that is used 10 latch
IC12. The output of the PLL (pins 3 &
4) is Birst inveried by 1C2( and applied
1o D-type flipflop IC13a. Subsequently,
when D goes high, 1C13a latches IC12
on the first positive-going clock pulse
from pin 10 of 1CA.

The result of all this is that IC12 is
latched with a S-bit code which is di-
realy refated to the transmitter direc-
tion. A phase comparator function is
thus performed.

Note that ICl3a is necessary o pre-
vent the latching signal from coinaiding
with a change of data on 1C12's inpuls.

A pair of 74LS154 one-of-16 decoders
(1C101 and IC102) on the display board
convents the S-bit code to a one-of-32
outpul. These decoders directly drive
the 32 display LEDs to indicate the
transmitter position.

Switch SW102 allows the display to be
held or “frozen” by resetting ICl3a.
SW101 serves as a power on/off switch,
while SW103 allows the display to be
dimmed by switching a 3300 resistor
ino the common anode circuit of the
LED display.

To make the unit as easy as possible
10 use, the audio output from the FM
receiver is also fed to an internal loud-
speaker. The volume is adjusted by
means of potentiometes VR102 which is
mounted on the front pancl.

Power supply



HOW TO REPAIR AN

ELECTRONIC INSTRUMENT

1. Approach the instrument in a confident manner. This will
give the instrument the (often mistaken) idea that you
know something. This will also impress anyone who happens
to be looking, and if the instrument should suddenly start
working, you will be credited with its repair. If this
step fails to work, proceed to step two.

2. Wave the handbook at the instrument. This will make the
instrument assume that you are at least somewhat familiar
with the sources of knowledge. Should this step fail to
work, proceed to step three.

3. In a forcible manner, recite OHM's law to the instrument.
(Before taking this step, refer to some relialbe handbook
and be sure of your knowledge of OHM's law.) This will
prove to the instrument beyond a doubt that you do know
something. This is a drastic step and should be attempted
only after the first two steps failed. If no results,.
proceed to step four. ;

4. Jar the instrument slightly. This may require anything
from a three to six foot drop, preferably on a concrete
floor. However, you must be careful with this step
because while jarring is an approved method of repair, we
must not mar the floor. Again this is a drastic step, and

if it fails, there is nothing to do but to proceed to step
five.

5. Add a PCB..this will prove to the instrument that you are
familiar with instrument design. Also, this step will give
the instrument an added load to carry and will thereby
increase your advantage. Should these five steps fail to
work, you must proceed to the most drastic step of all.

This step is seldom needed and must be used only as a final
resort.

6. THINK . . ..

DE KC2FI FRANK'S MAILBOX
c/o VE3KOI BBS .... DE VE3NXK
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Christmas is the season when radios Keep you

) awakKe until three i
morning playing "Silent MNight". , o

e
From the Peel ARC Bulletin

sembled.

The spacing between the PC board
and the front panel is adjusted next.
This procedure should be followed care-
fully, as it sets the length of the LED
leads.

Attach the two pots to the front
panel, then bolt the front panel to the
display board via the switch nuts. Note
that there should be two nuts on each
switch — one behind the panel and the
other in front.

The board-to-panel spacing can now
be adjusted by inserting them into their
respective slots in the instrument case.
The panel slides into the first slot while
the PC board should fit into the third
slot from the front of the case.

Adjust the nuts on the switches as
necessary 10 achieve the correct align-
ment. This done, the pot terminations
can be soldered to their adjacent PC
pins.

With the front panel assembly now
correctly aligned, the display LEDs can
be soldered in position. To do this, re-
move the assembly from the case and

ush the LEDs forward so that they

utt against their respective viewing
windows. Finally, solder the LEDs to
the board and adjust the alignment of
cach by hand as necessary.

This completes the ¢ ion of the

{ 4
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Look ¢

main board and display panel assem-
blies. The boards can now be instalied
in the case and the wiring to the front
and rear panels completed according to
the wiring diagram.

The loudspeaker is glued to the bot-

Parts layout for the main PC board. Take care with component orientation.

tom of the case using epoxy adhesive
while the main board is sccured by
means of the four sclf-tapping screws

supplied. Wiring between the mair
board and the front and rear pancls car
be run using rainbow cable.
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the first continuously available Amateur Radio "PACSAT" service,
the DCEhas also been the first to come up against the
international regulations which effect the flow of packet radio
messages. In particular, stract third-partytraffic regulations
in the USA made it impossible to forward messages to or from the
UK through the USA packet network. To overcome this problem,
UoSAT team members Jeff Ward (GO/KBKA) and Martin Sweeting
(G3YJO) contacted the UK Department of Trade and Industry (DTI).
This 1s the government department regulating Amateur Radio in the
UK) . The DTl recognized the UoSAT-2 DCE as an important
experiment and they were willing help solve the USA third-party
traffic problem. The solution was simple: the USA has a limited
third party traffac agreement with the UK. The agreement covers
messages passed by UK stations using callsign prefix "GB", except
those with prefix “GB3". Since the PBBS at UoSAT has the
callsign GB3UP, its messages were not legal under the existing
agreement . To solve this problem, the DCE groundstation at the
University of Surrey was granted the callsign GB2UP. Messages
passed to and from GB2UP come within the third party agreement
between the USA and the UK. Thus, messages received by the US
packet network from the UK via GB2UP and the DCE have travelled
via a legitimate international link. With recent reactivation of
the DCE gateway station run by K1KSY (John Biro) and the expected
activation of a station on the west coast of the USA, the UoSAT
group feels 1t should be known by PBBS operators in the USA that

messages from the UK via the DCE are not illegal third party
traffac. These messages can be easily identified, since they
have GB2UF as an intermediate PBBS in their forwarding

headers.Individual USA gateway station operators will determine
how messages should be routed to the UoSAT OSCAR 11 DCE, and how
one can 1ndicate your messages are bound for this authorized
international link. With use of the UoSAT OSCAR 11 DCE
increasing, and FO-12 and Phase 3C also able to provide
international packet message forwarding, we must be careful to
distinguish acceptable international traffic from that which
should be suppressed. Simply killing all messages containing
foreign calls will be”throwing the baby out with the bath water.

171117177

At the iy meeting, Don Craziano, VE30CY gave an interesting
talk on the Dick Smith Electronics K-6345 Radio Direction
Finder. It took longer to get the kit than to assemble it, as
he finally hac¢ to order from pustralia. Several club members
expressed interest since we can make use of several units in
Fox Hunts. Lon provided the attached Product Review from QST
and the assembly directions. While parts may not reproduce
very well, you can get the general idea. If interested,

call Don at 560-1960.

range of the PLL.

Note that, with the calibrate control
at mid-position, the laiched LED should
be at the top of the circle.

If a dual-trace oscilloscope is avail-
able, VR1 can be adjusted for a 90°
phase angle between the signal input

'4, IC14) and the PLL comparator
(pin 3, IC14).

cnally, the control unit can be
checked out by connecting outputs 1, 2,
3 & 4 (to the ASU) in sequence to test
point TPA. First, connect ouput 1 to
TPA and adjust the calibrate control so
that the latched LED is at 0°. The 90°
LED should now light when output 2 is
shorted, the 180° LED when output 3 is
shorted, and the 270° LED when output
4 is shorted.

That completes the _construction.
Your Radio Direction Finder is now
ready for use. )

View inside the antenna switching unit. Note the earth loop for the 4-way socket.
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DRILLING DETAILS FOR RDF - ASU ZIPPY BOX.

Lid side

trying to contact Canadian amateurs for whatever reason. Iin the
letter was a request to forward accurate information which would
eventually be used to produce an up-to-date Canadian Amateur/
Call Directory. That Canadian Amateur Call Directory 1is now Caateplog P
available. How was this new Directory produced in only five ’ belling lee mtq holes - 2mm
short months? With a lot of hard work and a lot of cooperation
from everyone. Listings were provided by provincial Amateur
Radio societies, local radio clubs, Amateur Radio dealers and
thousands of individual amateurs. These were keyboarded in by ' 3smm — = 35mm |
volunteers in London, Ontario and added to the CRRL database.
Then other volunteers, in London and in Trois Rivieres, Quebec,
undertook the painstaking work of proof-reading the text, PARTS LIST.
deleting the duplicates, cross-checking and editing. The result: !
a complete, accurate and readable 360-page directory of Canada’s
over 23,000 radio amateurs. The Canadian Amateur Call Directory
will soon be available at Amateur Radio dealers across Canada.
For those who can’t wait, it is available now from CRRL. For Lid aide
ordering information, contact CRRL, Box 7009, Station E, London, — 40 =¥
Ontario N5Y 4J9. } _

. T
Note: A list of H.A.R.C. members was not forwarded to CRRL. Y
The Executive decided that members should forward information g n@ @
|

HOLE DIMENSIONS:

belling lee sakts - llmm
so 239 - 16mm
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individually if they wanted to (from - VE3JSJ, Gordon, Membership

Chairperson). !
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From Bulletin 20 CRRL 1988 May 22 "

Most Canadian amateurs were pleased by the outcome of the appeal .
in the Jack Ravenscroft case. If the original decision in the L Jati taataten B
case had been allowed to stand, any of us could have been subject 00220¢ Coranic cap.
to harassment and lawsuit for interfering with the operation of
electrical and electronic equipment in nearby homes, equipment s vole Reg 7805.
that, because of poor design, was susceptible to RF from our in 4s5e/LmLas
Amateur Radio transmitters. Unfortunately, however, the cost of ) In 4067 1
conducting Jack’s appeal was almost double what had been [TERTL I
expected. As a result, there is now a $15,000 shortfall in the
Jack Ravenscroft Susceptibility Fund. Jack was willing to follow
through -- for all of us, really --and it’s time to show our
appreciation. Even if you have donated before, please take an
envelope, write a cheque and send it to The JRSD Fund Box 8873 ;
Ottawa, ONK1G 3J2. You’ll be glad you did. {
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COMPUNENT PACK
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A Montreal man was recently given a $600 fine or 30 days in jail
for operating a commercial service band radio without a licence.
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From Bulletin 21 CRRL 1988 May 29

MISCELLANEOUS

Togale svitch tianed copper wir
PCh pins, screws,

atrument cane b 2ippy

To celebrate the 105th Anniversary and Reunion of the Royal The antenna switching unit Is housed in a plastic zippy case. It can

Canadian Regiment, London (Ontario) Amateur Radio Club will be weatherproofed using silicone sealant.
operate special-event station VE3VRI (Victoria Regina . g
Imperator), on 80-10-metre CW and SSB on July 01-03. For a ; NS HEADOFFICE® DS XPRESS ORDERSERVICE PO Box 321.NortnRyda H SW 2113 Tl (02)8883200 ALSTRAUA
commemorative QSL, send an SASE to London Amateur Radio Club, Box 1 i = [ y B, B2 B 4]
82, Station B, London ON N6A 4V3. (Special note: Congratulatory _ Tins, B- B EE mﬁw,.. gg T D L e
messages may be sent by packet radio to VE3VRI @ VE3GYQ.) Rt =l = B T e
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THE PRESIDENT'S MESSAGE

The presentation on Doppler effect radio direction finders by Don VE30CY at “he
May membership meeting has invited many apreciative comments from the memb| of
the club. The presentation confirmed again that our club has a wealth of ti  Jat
among the members. We hope that Don will return again so that the membershig
can again share his experience and expertise.

The Red Cross Presented certificates of appreciation for efforts for the
Emergency Services Commitee to the following members; Kurt Vogel VE3PUIL,

John Card VE3RW, Glen Gibson VE3FHO. George Olenick VE3BLG, Fred Spring VE3ITQ,
Fv. Englert VE300X, Gord Murray VE3JSJ, Fiore Manga VE300QG, Al Barker VE3HNG,
and Ralph Tufts VE3BYM. For those that were not at the presentation luncheon
certificates can be picked up from me at the June membership meeting.

As this will be the the last buletin for the summer [ wish all of you pleasnt
days and sunshine and the best of times.

T3

Ev. VE3QOQA

Coming Events
June 6 to 13 Anateur Radio display at the Hamilton Central Library.

June 18 Welland ARC Fleamarket, Wainfleet Arena.
June 25 & 26 Field Day.

July 9 Ontario Hamfest, Electronic Hobby Show and Fleamarket,
Burlington Central Arena, Drury Lane.

Brantford ARC Fleamarket, Woodman Park Community Centre,

August 13
431 Grey Ste. Talk in VE3TCR 147.15 plus.

August VE3CM. willbe operating during the Exhibition., Amateurs
are invited to visit, Two days are assigned to HARC. For
details call Fred VE3GCP, 575-5197.

October 8 HAXC Fleamarket

I117171177117777 27 Wﬂ
OLLS & ENLS

Phe Fleamarket at Bingeman Park was quite a success, lots of people
but still not teo crowded. Got a copy of the new Canadian Amateur
Call Directory. I have already noticed several errors, people have
moved, but the old address is listed. .

No report yet on the activity at the Boy Scout Rally. We heard them
as we went along dighway 7 after leaving the Fleamarket, but was
too broien up to join in. It sounded like Fred VE3GCP was having fun.
Our new Bulletin format is getting mixed reviews. The smaller print
bothers some but we canh put in more info at quite a bit less cost
than last year. No technical articles lately from HARC. I often
hear you exchanging info (most of it printable) so how about it?

The Swap Shop

Ralph VE3BYM

VE3FCY-Bill 634~8560 wmurlington.
FT 225RD 2 M 25 W. Almode xcvr, with Manual,

VEJO CQ:

VE3PMi:

VE3LWd;

VE3a Bi;

VE3CJW:
VE3FCY:

SWLe
YyE30CY:
VE3£MS;s

JE3LVV:

VE3uI1a:
VE30CQ:
VE30CY:
VE3LWM:

by

bob 549-6125. Hamilton,
Alinco VHE-FM 140-160 xcvr, c/w spkr. mike, ac to dc
converter, batt., pac, plug & wall charger. Manual,

Wayne 639-0106 Bariington.
TR751A Almode 2 mtr., 25 W. SSB, CW, FM. 10 mem, Man.

inlke 1-416-772-3292 Cayauga.

Western Radie 4000 UHF hehdheld, 5 W, 4 chs,p charger,
and carrying case. Needs repairs on receive,

Joe 1=416-835-5665. rort Colborne.
Collins 325S5-1 80-10 M, 100W. cont, c/w 516 sp/ps. Lots
of tubes incfuding finals. 6ud condx wid manaal.

Bob 662=7631 Stoney Creek.
Kenwood TS 90U xcvr. $0-10 M. 300 W. pep,Ext. VFO,spkr.

BLll 634-8560 mrlington.
grinton 4 xcvr. ¢/w power supply & manual.

Bart 560- 3807 Hamilton. Bearcat 220 scanner cfw air
Don 560-1960 Hamilton. Heathkit 1B-101 freq. counter.

Peter 1-416-7274=-8766 Dunnville.
Digimax D1200 .req. counter to 1200 mhz,

John 692-3802 Mt. Hope.
1R printer 2¢41 c/w R232 Interface and manuad,

‘Fom 1-416-227-1522 KiPC-2 Latest
dob 549-6125 tHamilton. Kenwood dc to dc converter.
Don 560-1960 Hamilton. Pwr. Sply. 13,8V, 8imp, cont,

Mike 1-416=-772-3292. Cayuga.

Cushcraft A3 , 3El beam, 10-15-20 Htrs., 6 mons. old.
Harold 388-3117. Hamilton.
Butternut HF5B 3El1 beam

Cantron

10<12=15-17-20 metcers. NEW

73 Ralph VE3BIM
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