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(I) ICOM YAESU,

...STOP...PRESS...
At the time of going to press YAESU
and ICOM are planning to announce
price increases! R. Withers will hold

their prices whilst stocks last!!!
C27E

YAESU
FAS14R
FBAS
FC700
FC757AT
FIF65
FL2100Z
FNB2
FNB3
FNB4
FP700
FP757GX
FP757HD
FRA7700

FRG8800
FRT7700

FRV7700A/B/C/D

FRV8800
FT203R-FBA5
FT203R-FNB3
FT203R-FNB4
FT209F11-1-FBA5
FT209RH-FNB3
FT209RH-FNB4
FT2700R
FT27OR
FT29OR
FT69OR
FT703R-FBA5
FT703R-FNB3
FT703R-FNB4
FT709R-FBA5
FT709R-FNB4
FT726R
FT757GX MK2-RWC
FT79OR

FT980

FVS1

LOG BOOK
MD1B8
MH12A2I3
MH1B8
MMB11
PA3

PA4C
OTR24D
SAT726
SB1
SB2
SB3
SP55
YH1
YH2
YH55
YH77
YHA15
VM24A
YM49

(ID
AT150

BC35E

BP3
BP4
8P5

DC1
EX243

EX257
EX310
HP1
HS10/HS

C-AHI
C-AT10
C-AT50
C -CPI
C-HM9
C-PS30
C-UT16
CO2E
C120

C271E
C271H

Nem.Tel: 021

Full Range
Stocked

Remote ant switch (FC757AT) 62.50
Empty battery pack 6.50
ATU/power meter/dummy re 105.00
Auto ATU inc WARC bands 255.00
Comp. I/face for Apple II 46.75
HF 1.2KW linear 1.8-30 MHZ 675.00
10.8V nicad pk for FT208/708 26.50
Nicad for FT203/9/703/9R/RH 29.50
Nicad pack for FT209RH etc. 33.50
20A power supply 159.00
Switched mode power supply 159.00
Heavy duty power unit 175.00
Active ant. for FRG7700/
8800 42.50
All band RX 445.00
Receiver ATU for FRG7700/
8800 48.50
VHF cons. for FRG7700/
8800 49.00
VHF converter 75.00
2mtr H/H 1.5W 172.50
2 mtr H/H 2.5W 189.00
2 mtr H/H 3.5W 195.00
2 mtr H/H C/W empty biome 220.00
2 mtre handheld 3.7W 239.00
2 mtr handheld 5W 245.00
V -UHF 25W transceiver 459.00
VHF 25W transceiver 295.00
2 mtre multimode 299.00
6 mtr multimode transceiver 249.00
70cm H/H 1.5W 209.00
70cm H/H 2.5W 235.00
70cm H/H 3.5W 235.00
70cm H/H 1.8W 235.00
70cm H/H 4W 259.00
2mtr base station 760.00
All band all mode 100W TXR 729.00
70cm multimode transceiver
2W 379.00
Gen coverage  Ham band
transceiver 1399.00
Voice synthesizer for FT270/
2700 19.75
YAESU amateur radio log bk. 2.00
Base station desk m'phone 63.95
Speaker MIC for FT203-9 etc 16.50
Fist/mobile MIC for FT757 etc 15.50
Mobile bkt/mt for FT29OR 28.50
Mobile DC unit for FT208.
209 etc 17.50
AC power unit for FRG9600 12.00
World zone clock 32.50
Oscar/Sat unit for FT726 92.50
Switch unit 15.00
Switch unit for YH1 13.50
Switch unit 14.25
External loudspeaker 14.50
H'seVboom MIC for SB1/2/3 14.50
H'setJMIC for FT203/209 etc 15.00
Mono headphones 14.95
Lightweight mono h'phones 14.50
Helical antenna for FT29OR 7.50
Speaker MIC for FT208/708 23.50
Speaker/MIC for FT29OR 19.50

Full Range
StockedICOM

Matching automatic ATU
for IC735
Desk -top charger for all
nicads
Standard Nicad pack
Empty battery box for cells 6X
High capacity q/charge 10.8V
Nicad
12V mobile regulator pk (2E)
Curtis keyer unit for IC735/
745
FM unit for ICR71
Speech synth. unit for 271 etc
Mono headphones
Headset and boom MIC assy

switch
3.5-30 MHZ mobile ant.
100W auto ATU
500W automatic ATU
Mobile Ching lead c/lighter
Speaker MIC assy.
Power supply unit 25A cont.
Voice synth. for IC27 series
2 mtr LCD k'board 2W t'ceiver
1W 1296 MHZ mobile
(40MHZ cov)
2 mtr all mode 25W b/stn
High power 100W version
of IC271E

C27H
C2900
C290E
C2E
C2KL

C3200E
C471E
C471H
C4E
C505

C735
C745E

C751 E

COdE

CR71

LC11/14

LC1/2/3
PS15
PS20

PS25
PS35
PS55

SM6

THE TECHNICALLY ORIENTATED
RADIO COMMUNICATIONS

SPECIALISTS.

Many products at pre -increase prices
Prices held while stocks last!

25W 2 mtr FM mobile 9
memories 359.00
45W version of (C27E 389.00
25W version of IC290E 469.00
10W multimode 2 mtr mobile 439.00
2 mtr H/H thumbwheel 2W 185.00
1KW PEP linear auto band
switching 1150.00
Dual band 25W t'ceiver 475.00
UHF mimode b/stn 32 mem 799.00

75W version of IC471E 975.00
70cm thumbwheel H/H 2W 239.00
3/10W 50MHZ SSB(FM)
transceiver 329.00
New all mode a8 band Yr:elver 839.00
All band SSB/AM/CW gen cov
TX-RX 16 mem 875.00
All band all mode t'ceiver
32 mem 1250.00
70cm LCD keyboard entry
handheld 2W 265.00
All band short wave r'ceiver
32 mem 699.00
Leatherette case assy for
ICO2/4E 6.50
Leatherette case for IC2/4/E 4.99
External power supply 20A 139.00
External PSU I/speaker
20A 175.00
Internal PUS for IC751E 95.00
IC751 int. switch mode PSU 169.00
Matching power supply unit
for IC735 165.00
Desk for microphone 39.50

RWC TOP 100
ADONIS AM303G Base stn FM/SSB m'phone 39.95
ADONIS AM5036 Base stn FM/SSB comp. mic 52.50
AKD WA1 120-450MHZ wavemeter

c/w ant. 24.95
ALINCO ALM-203E 2 mtr H/H transceiver 3.5W 239.00
ALINCO ALR-206E 2 mtr 25W mobile t'ceiver 295.00
ALINCO EDH-25 DC/DC 12V converter 13.50
ALINCO EMS -20 Speaker MIC for ALM203 18.50
ALINCO ESC -3 Leatherette case and strap 14.50
A0I-MIC DM300 600 OHM replacement

microphone 6.50
AOI-MIC DM301N 600 OHM replacement noise

can. MIC 7.50
ARM -ANT 10FM-HW 10FM-portable'HOT-WIRE'

ant 7.99
ARM -ANT TRAY- Travelling Jim portable

JIM 2 mtr ANT 7.99
BREMI BRS35 10A 13.8 volt power supply

unit 59.50
CETRON 5728 54.00PA valve
CRITON LS88B 8.OHM replacement ext.

loudspeaker 6.60
DAIWA SA450M 2 way 2.5KW coax switch

0-900MHZ 17.50
FDK FDK 725X 2 mtr 25W FM mobile

transceiver 269.00
FDK FDK 2 mtr multimode transceiver 389.00

750XX
GAMMA 2MTR Gamma twin slim Jim

S -JIM type ant. 9.50
GAMMA 3-5A PSU 3-5 AMP power supply unit 19.50
Hi -mound HK703 Straight key 29.2519.05

Hi-mound HK704 Straight key
Hi -mound HK706 Straight key 16.65
Hi -mound HK707 Straight key 15.50
Hi -mound HK808 Deluxe straight key 49.95
Hi -mound MK703 Squeeze key c/w base 28.95
Hi -mound MK705 Squeeze key 25.65
Hi -mound MK706 Squeeze key 23.50
HI -0 HI -O coil 2% coil/formers/insulators

Dual
7.50

HOXIN 7ON2DX Dual band 6/8 3X 5/8
59.00 mobile
26.00 HOXIN 70N2M 144/432 dual band 1/2W+2.

8.50 5/8 mobile
HOXIN 70N2V Dual b/base ant 3'6" long.

49.50 HOXIN HS -358 430MHZ !ripple 5/8 6.340
13.25 HOXIN HS -770 144/432 duplexer 50W 30dB

isolation
53.00 HOXIN HS -78F 2 mtr 7/8 fold over 4.5dB
35.50 HOXIN HS -88F 2 mtr 8/8 fold over 5.2dB
39.00 HOXIN SMC15SE 15 mtr 130W PEP mobile
28.50 ant. 1.72M long

HOXIN SMC2OSE 20 mtr 100W PEP mobile ant.
37.50 1.72M long 21.50

189.00 ICS AMT -2 AMTOR/RTTY/CW/ASCII
299.00 terminal unit 245.00
435.00 ICS RM-1 L -cost AMTOR/RTTY/CW/

4.99 ASCII modem
18.50 Jaybeam 8XY-2M 2 mtre 8E crossed ant.

275.00 Jaybeam LR1-2M 2 mtr omni-directional
25.00 colinear

259.00 Jaybeam LW10-2M 2 mtr 10 element YAGI
Jaybeam MBM48 70cm 48E antenna

499.00 Jaybeam 04-2M 2 mtr 4 element quad
699.00 Full Jaybeam range In stock.

M'raker 10-12A 10-12A 13.8V power supply
PSU87500

421 8201 (24hr answerphone)

23.75

20.95
36.80
30.95

19.55
16.95
19.96

16.85

69.00
41.50

39.00
27.25
40.75
33.95

62.50

RWC- 2M HB9
ANT CV
RWC- 70CM
ANT HB9CV
SUN -ANT KG208

SE10
SUN -ANT KG309

SE2
SUN -ANT S0239/

CGM

Raycom

Raycom

Raycom

Raycom
Raycom
Raycom

Raycom

Raycom

Raycom

Raycom

Raycom

Raycom

MuTek BBBA 20-500MHZ low noise wide
500u band preamp

MuTeK SLNA 2 mtr low noise RF switched
144s preamp

MuTeK SLNA Optimised preamplifier for
145sb for FT29OR

MuTeK TVVF50c  High performance 2M -6M
transverter

RAYCOM 7.1MHZ 7.1 MHZ traps. c/w
TRAP instructions

RCA 6146B PA valve
REVCO 2044/5 Nest of dipoles w/band ant

26-500 MHZ
REVCO Revcone Wide band discone ant

30-500MHZ
2 mtr 2E directional beam
antenna7

2E directional beam
antenna
10 mtr loaded 1/4W tilt -over

5/8 mtr tilt -over ant

34.90

39.95

39.00

189.90

8.95
12.85

69.00

29.95

6.99

5.99
12.50

13.50

Cast/chrome S0239/gutter
mount assy. 4.75

RAYCOM MOD KITS
757 FT757GX fast tuning mod kit 29.50
modkit
FBX-RWC LC7136-7 10 mtr FM mod kit
MOD kit c/w ins. 22.50
LCL/DNT LCL/DNT 10FM mod kit 12.95
MOD

RAYCOM ANTENNAS
1,1 G5RV Full size G5RV m/band ant
1/2 G5RV 1/2 size G5RV m/band ant
1/4 wave 145MHZ 1/4 wave PL259
25 fitting
1/4wave3/ 145MHZ 1/4 s/steel whip 3/8

fitting
3/8-mag 3/8 thread mag mount c/w

cable PL259
5/8 whip 145MHZ 5/8 spring type s/

steel whip
S0239- Magnetic mount S0239 c/w
MAG cable PL259
Swivel- Swivel base mag-base c/w
mag cable PL259
Trap- 7.1MHZ trap dipole corn. kit
dipole

14.95
13.95

2.99

2.99

9.25

3.75

9.50

9 25
29 95

RAYCOM RF POWER AMP?

Raycom
Raycom

Raycom

Raycom

V15F-145 2mtr 15W FM amp.1-3Wi/pt
V35L-145 2mtr 35W linear amp.1-3W

input
V45F-145 2mtr 45W FM amp 1-3W

input
V15L-145 2mtr 15W linear amp. 1-3W

input

SPECIAL OFFERS
ARM- Multi P-6
ANT
Cybernet Beta 3000

Kopek

Raycom

SUN -ANT

AR1002

100W
d -load
KG 20e
SE2

SUN -ANT SGM/
239

Multi -polarization Pzant
140-800MHZ complete
Modified 10FM inc RPT
29.3-700 MHz
50kg loading 3 -core auto -
rotator
100W coaxial dummy load
0-500MHZ
7/8 2 mtr ant. tilt -over

S0239 type gutter -mount
c/w cable/259

62.50

59.50

62.50

49.50

36 00

79.00

38.50

12.50
14.50

9.50

SCANNING RECEIVERS
YAESU FRG -9600 MKII very latest mod, gives improved
"S METER" and R X plus extended coverage up to 950MHz
FRG9600/MK2-RW 60-950 All mode scanning RX 449.00
REGENCY MX5000 25-550MHZ scanner AM/FM

(AOR2001) 329.00
REGENCY MX7000 25-550 & 800-1300MHZ

scanner AM/FM 389.00
REVCO RS2000E/ AM/FM scanner 60-179 &

RWC 380-520MHZ 259.00

TONNA - Full Rang* In Stock

TONNA 20089N

TONNA 20199

TONNA 20419
TONNA 20422
TONNA 20624
TONNA 20809N
TONNA 20813N
TONNA 20817N
TONNA 20818N

VISA

144MHZ 9 element port.
antenna 'N'
144/435 9.19 element
Oscar ant.
432MHZ 19 element
435MHZ 21 element ATV
1296 23 element ant.
144MHZ 9 ele. fixed ant. 'N'
144MHZ 13 ele. port. ant.
144MHZ 17 ele. fixed ant. 'N'
144MHZ 9 ale. crossed
antenna 'N'

RWC
Credit card

27 95

36.50
36.50
31.25
27.95
25.65
39.50
47.83
41.50

Fast Mall
Order

02
Telex: 334303 G TXAGWM
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Stand D4

SEE AND HEAR
KOMI AT THE N.E.C.
This year at the N.E.C. Exhibition Thanet Electronics will be introducing the complete range of
ICOM Amateur Radio Equipment. You will be able to try out and purchase accessories, receivers
and transceivers in all popular frequency bands. The range and scope of thesewill enable you to
appreciate the superb specifications and quality of ICOM equipment.

IC73f,
The Complete HF Radio

ATT PRE AMP AGC COMP

The new ICOM IC -735 is ideal for mobile portable or base station operation. It has a general coverage receiver from
0.1MHz to 30MHz and transmits on all amateur bands from 160m to 10m. SSB, CW, AM and FM modes are included
as standard. RTTY and Amtor are also possible. The IC -735 has a built-in receiver attenuator, pre -amp, noise
blanker and RIT to enhance receiver performance. A 105dB dynamic range with pass band tuning and a sharp I.F.
notch filter for superior reception. The twin VFO's and 12 memories can store mode and frequency. The HM12
scanning mic is supplied. Scanning functions include programmes scan, memory scan and frequency scan.
The IC -735 is one of the first H.F. transceivers to use a liquid crystal display which is easily visible under difficult
conditions. Controls that require rare adjustment are placed behind the front panel hatch cover but are immediately
accessible. Computer remote control is possible via the RS -232 jack. Output power can be adjusted from 10 to 100
watts with 100% duty cycle. A new line of accessories are available, including the AT150 electronic automatic
antenna tuner and the PS55 AC power supply. The IC -735 is also compatible with most of ICOM's existing line of HF
accessories. See the IC -735 at your authorised ICOM dealer or contact Thanet Electronics Limited.

11/4 1k, 1%. 1%. # 1%,
0 s,
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IC MA, SOMME
Transceiver.
The IC -505 is a 50MHz band SSB, CW transceiver, and has already gained an excellent reputation worldwide. The
dual VFO system has been developed using advanced computer and PLL technology. The IC -505 features 6 channel
memories and can be used independent of emission modes, memory scan, program scan which searches only
specified frequency band. LCD ensures clear visibility even in sunlight. The R. F. amplifier, a dual gate MOSFET
features high gain and low noise characteristics. The IC -505 accepts a standard dry cell pack, rechargeable nicad
battery pack (BP10) or 13.8v external power supply, 3 watts R.F. output, 0.5 watts low power, 10 watts at 13.8v.
Accessory circuits include split frequency operation, noise blanker, squelch and CW break-in. Options include:-
PS45 AC Power Supply.
All these features make the IC -505 a great transceiver for operation on the 50MHz band.

KERNE, General
coverage
receiver.

The ICOM IC-R71E 100KHz to 30MHz general coverage
receiver features keyboard frequency entry and infra -red
remote controller (optional) with 32 programmable memory channels, SSB, AM, RTTY, CW and optional FM. Twin
VFO's scanning, selectable AGC, noise blanker, pass band tuning and a deep notch filter. With a direct entry
keyboard frequencies can be selected by pushing the digit keys in sequence of frequency. The frequency is altered
without changing the main tuning control.
Options include FM, voice synthesizer, RC -11 infra -red controller, CK70 DC adaptor for 12 volt operation, mobile
mounting bracket, CW filters and a high stability crystal filter.

The NOM Control System
If you have a BBC Micro (Model B) or
Commodore 64 or 128, the ICOM
control system can control up to four
(or more) ICOM radios in the range:
10-751, 735, R71, R7000, 271, 471 and
1271 (and 745 with modification). The
help menu shows the available
functions. The system will be
displayed at N.E.C. BCNU.

Stand D4

H = HELP (-) Frequency Steps
FO Frequency T V Up/Down (arrows)
F I Select Mode M Memory Channel
F2 Freq/Memory Scan , . Memory Up/Down
F3 Mode Scan / VFO/Memory
F4 VFO Memory B Bargraph Select
F5 Memory Write Occupancy On/Off
F6 Memory Clear Scan Stop Off/On
F7 Set 'SIC' Level S Change Set
F8 Memory File Read DEL Speech (If fitted)
F9 Memory File Write Q Quit



Sir, What a pleasure it was to have
been able to participate in the recent
Auroral opening on 144MHz, 7/8th
Feb. It was probably the most intense
and most widespread event I

remember since the event of
November 1982. Sixteen countries
were worked including OE, OK & SP
with over 50 squares.

What a pity it was to have yet
another good opening marred by what
now appears to be an almost
customary display of ill mannered
operating by some newly licensed
(and some not so newly licensed) G,
GM and GW stations who persistently
responded to specifically directional
CQ DX calls. As the event intensified,
I continually found myself fighting an
impenetrable wall of mainland stations
coming back to my "CO DX Europe/
Scandanavia" calls on CW. I
eventually had to move to the SSB
segment of the band where I was
able to begin to work some real DX
after making very much more pointed
directional calls, but even on SSB the
situation was only a marginal
improvement.

What on earth is the point
gentlemen, during a really good event
such as this, in trying persistently to
establish a contact all over the top of
what may be some exceptionally
choice DX, in order to return an
unwanted S9 signal report to what is
essentially a "local" station within the
context of that event? Why not save
your report for a weaker phase or
weaker event when it may actually be
helpful or welcome? I find myself
wondering (as usual) just how far I

really could have worked on CW
when, as in this instance, my SSB
signals were S9 into SP and S7 into
OK.

Our continental friends have a
lesson for us here. It has been my
experience that on the odd occasion
that mainland stations can be
persuaded not call, most continental
stations are reasonably well behaved
and will shut up (not to make too fine
a point) until called by square or
country, thus making the best of the
event.

I realise that this problem is an old
chestnut well roasted in the fires of
time by now. Even in my limited time

chasing DX on 144MHz I can see a
steady decline in both operating
standards and manners, particularly
during openings. If we don't reverse
this trend soon, it won't be worth-
while switching on the rig to come on
the band. I also realise that GI is a
new country for some mainland
stations but we are always up here if
you would only turn your beams. It is
surprising how often east and south-
east coast squares can be worked
from Belfast with just a little
enhancement in the band and just a
little perseverence - of the proper
kind. If you really need to work GI
then G140MK and GI6ATZ are QRV
most weekends for any tropo skeds,
both are QRO & QTHR (SAE please).
Failing that try GI4VIP/P May &
September 144MHz contests when
we will be delighted to make the
contact (giving the WAB if you
require) and I can guarantee a QSL
card.

Meanwhile gentlemen, I look
forward to a hard won tropo contact
with you on a flat or slightly
enhanced band, but when the next
really good opening occurs with some
real DX around, forgive me when I
don't and won't take up your response
to my CQ DX calls, giving you a very
"cold shoulder".

Philip MurphyG140MK,
Belfast

PS when we are fortunate enough to
have a good opening I do try to
remember to make the occasional call
for QRP stations or those still needing
GI but my enthusiasm to make such
calls is usually inversely proportional
to the QRM level.

;B OR NOT CB?
Sir, I was concerned to read a letter
from an anonymous contributor
(March '86 letters), who seems to be
having some problems converting
his/her Ham International CB to the
10m band.

The three crystal frequencies given
by the contributor, will put the
Concorde II into the following bands:
21.500MHz giving 28.36 to 28.80 MHz;
21.725MHz giving 28.81 to 29.25MHz;
21.950MHz giving 29.26 to 29.70MHz;
These were specifically chosen in the
original article, to give the rig the

"top" end of ten going down over.
As regards the other article, (by

Roger Alban), this operated on a
somewhat different process of
conversion and hence would naturally
have different values for the
crystal(s). I would recommend that
the latter method is used rather than
the process I suggested, as it is
cheaper. However this method
detailed by Roger Alban was not
known to me in 1984.

The contributor mentions that the
rig he/she has would "run at higher
frequencies", I would be interested to
hear what these are. I would
additionally be interested to know
whether the rig was fully tested prior
to taking a soldering iron to it, eg
were the Rx and Tx frequencies
checked on a signal-generator/digital
frequency meter. If the rig was not
tested then it could be any number of
things causing the problems but if the
rig was known to be serviceable then
that would at least give a basis to go
onwards from.

If the contributor would care to
write to me at the address shown I
would be willing to provide what
assistance I can by post.

Finally I'm not sure where the error
came from but the callsign issued for
my station is G4YNM (known as
"YES,NO,MAYBE" in some quarters)
and not G4UNM as given in the letter.

Basil Spencer, G4YNM,
125 Whitley Wood Lane,
Whitley Wood,
Reading.
RG2 8PW

titre I t. 6 LXPERIMENTS

Sir, I read with interest the article
in HRT February 1986 called 'The
".larconi Story - The Early Years' by
Louis Varney, G5RV.

With regard to the oscillators used
by Hertz and others, at this time, the
rods with end plates form a resonant
circuit. The plates formed a tuning
capacitor which could be moved
together or apart to raise or lower the
frequency of the 'electromagentic
waves'.

Only when the transmitting
equipment was adjusted to the
resonant frequency of the nearby
receiving loop could sparking be
observed at the receiver spark gap.

6 please mention HRT when replying to advertisements. 73 G4NXV HAM RADIO TODAY MAY 1986



The physical dimensions of the end
plates and rods determine the
operating frequency which produced
wavelengths from 1.5cm to 13
metres.

Regrettably, Hertz had at that
time no sensitive detector to receive
the signal over a distance other than a
few metres. I am sure that if he could
have used a modern VHF receiver
considerable receive ranges may have
been achieved, though of course the
note would not have been T9.

Hertz also used metal reflectors
behind his transmitters and receiver
loops and investigated horizontal and
vertical polarisation of 'radio waves'.
It seems almost impossible to believe
that microwaves were being generated
nearly 100 years ago and in closing
may I thank G5RV for a most
interesting topic.,
Pat Painting, G3OUC.
References: Electromagnetic Wave
Telegraphy and Telephony (Flemming)
and Magnetism and Electricity for
Students H E Hadley 119191.
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Sir, I recently read the interesting
article by Chris Lorek, G4HCL, on
converting Pye Westminsters which I
found bright and enthusiastic (March,
April '86 HRT). However, may I
mention a few points for those
wishing to carry out these
conversions.
1. The availability of W15 FMB/D
25kHz multi channel sets is extremely
limited and are about as rare as
"rocking horse droppings".
2. A successful conversion without
any component changes is unlikely as
most of the FM sets are used in the
170MHz Tx and 168MHz Rx range.
More 'L' or 'C' is required to resonate
the inductors correctly on 145MHz.
3. Chris states that a modified set
was measured at 0.35uV for 12dB
sinad which was "possibly deaf".
What is a good sensitivity for a
Westminster then? Most that are in
use will be no better than 0.5uV if

WELL.
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you are lucky! In most cases luV is
normal, far worse if converted or
tuned without component changes.
4. In my opinion, the best option
open for the prospective Westminster
conversion is the use of LW15's.
These are the ten channel System 3
radiophones and there are plenty
around as System 3 is now finished.
There is an abundance of these sets
on the market at cheap prices, and
they are more suitable as they are
designed to operate on the 163-4MHz
band (Tx is lower). All one has to do
is remove the logic boards and rewire
the standard Wessie boards and hey
presto, you have a ten channel 2m
radio for about £20-30.
5. Thanks for the interesting article
Chris, but can you tell me where to
buy W15FMD/B Westminsters at £15?
I would like to buy some!

I hope that many new licensees
will have a go at converting PMR sets
as this is a wonderful way to learn
about radio and a lot more enjoyment
will be had operating a set that has
been modified/tuned by its owner at a
much cheaper price. With the
imminent price increases of imported
goods now is the time to have a go.

Ray Withers, G4KZH.

PS Re the FT290 DC socket. Thanks
to G4OHK for pointing out the
difficulties some FT290 owners have
experienced with the DC socket and
the advice given (March '86 Letters).
The DC socket is available for £1 post
paid from me at 584 Hagley Road
West, Oldbury, Warley B68 OBS. It is
worthwhile replacing it as with
continued use, the socket wears and
the plug will start to feel loose.

Chris Lorek, G4HCL, replies:
I have seen plenty of W15FM sets at ral-
lies throughout the country, a dealer
near to me also has just taken delivery
of 160 A band W15FMs for sale on the
surplus market and often buys ex -
professional radio equipment by the
container load. They must get onto the

market somewhere!
Secondly, sets operating on 170/160

MHz are A band sets and hence by read-
ing the information provided in the
article, you will see their tuning range is
148-174MHz. Due to the built in over-

lap by the manufacturer, you should
have no problems in getting the sets to
perform on 145MHz with no compon-
ent changes.

I stated "typical sensitivity is 0.35uV
for 12dB SINAD, possibly a little deaf
by today's standards". The manufactur-
er specifies the receiver as 0.5uV maxi-
mum for 20dB quieting, hence I stand
by my statement. If 1uV is normal, the
set is clearly faulty. The average
Japanese tin talking box nowadays is
more sensitive than this, hence my com-
ment of "possibly a little deaf by
today's standards."

In large built up areas there have
recently been LW15FMs disposed of I
agree, but certainly a far larger quantity
of W15FMs have been produced and
will become available over the years.
Being a standard FM Westminster with
extra digital bits inside, it is no more
suitable for conversion apart from the
multi channel capability. The fact that
it is aligned at a lower frequency has no
significance. However, if readers can
persuade the editor there is a demand, I
would be willing to publish the mods
in respect of linking out the logic
boards.

If you came to the Cambridge Junk
Sale Extravaganza, you could have
bought some for £5. At other rallies I
have also seen W15FMs go for similar
prices and even sets such as Pye Olym-
pics, a more modern rig, go for 50p at
the Peterborough rally from Collins
Communications. By the way, at
Cambridge, Storno 55 chan synthesised
ex radiophone sets went for £20 as well
as Pye PF2UHs, W15Us, and PF1s by
the crateful. Amateurs from as far
away as Aberdeen left happy. In other
words, seek and ye shall find!

am .a
1, Golden Square,
LONDON W1R 3AB.
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AMATEUR ay.
ELELMONIC5 Raw LTD

Open Tues - Sat.
9.00 - 5.00 pm

S. EAST MIDLANDS
A J H , 151a Briton Rd, Rugby,
Warwickshire Tel 0788 76473

TELEPHONE 021-327-1497/6313 BY FAR THE LARGEST

PHONE THE REST THEN PHONE THE BEST FOR FAST DELIVERY, PROMPT

EAST ANGLIA
Eastern Comms, 31 Cattlemarket St

Norwich Tel 0603 667189

SOUTH WEST
Uppington, 12-14 Pennywell Rd.,

Bristol Tel 0272 557732

YAESU PRODUCTS
FT 757GX HF transceiver gen coverage all modes 879.00
FC-757AT Automatic antenna tuner 318.00

FP-757GX Switched mode PSU - 50% duty 199.00

FP-757HD Heavy duty PSU - 100% duty 199.00

FIF-65 Computer interlace Apple II 56.00

FIF-80 Computer interface N.E.C. 130.00

FIF-232C Computer interface RS -232 68.90

FAS-14R Remote antenna selector 80.50

MMB-20 Mobile mount 22.00

FP -700 Matching power supply 176.00

FC-700 Matching antenna unit 132.50

MMB-11 Mobile mount
NCIIC Charger

33.00
10.00CSC -1A6.50Case

Antenna telescopic (spare/ 6.15

YHA 15 Helical antenna 7.50

YM-49 Spkr mic 19.00

YH-I Headset mic
SB-2 Switching unit 16.00

MF-1A3B Mobile mic 23.00

YM-49 Spkr mic 19.00

MF-1A3B Mobile boom mic 23.00

SB-2 Switching unit 16.00

FT -209R 2m synth FM handle 350mw/3W 265.00

FT -209R H 2m synth FM handle 500mw/5W 279.00

NC -15 Base stn charger/adaptor 65.00

NC -I8 Standard charger IFNB-41 10.00

NC -9C Standard charger IFNB-31 10.00

FF-501DX Low pass filter 33.00

LB Log book 2.50

QTR -24D World Clock 39.00

YH-55 Headphones 17.50

YH-77 Headphones (lightweight) 14.95

FT -726R £879
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YH-1 Headset mic 17.00

SB-2 Switching unit 16.00

MF-1A3B Mobile boom mic 23.00

YM-49 Spkr mic 19.00

YH-1 Headset mic 17.00

SB-2 Switching unit 16.00

MF-1A3B Mobile boom mic 23.00

FT -980 HF transceiver with gen coverage RX
(CAT system) 1759.00

SP -980 External speaker with audio filter 99.00

FC-757AT Automatic antenna tuner 318.00

FIF-232C Computer interface RS -232 68.90

Computer interface Apple II
Computer interface N.E.C.

56.00

FIF-80

FIF-65
130.00

XF-8.9HC CW filter (600 Hz) 35.00

XF-8.9HCM CW filter 1450 Hz)
XF-8.9HCN CW filter 1300 Hz)

35.00

35.00

XF-455MC CW filter (ceramic) 54.00

XF-455MCN CW filter (ceramic) 56.00

NC -8C Base stn. charger/adaptor 208/708 68.00

NC -7 Base stn. charger 208/708 36.00

NC -9C Standard charger 10.00
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FT -2700R H £499

XF-8.9KC CW filter 1600 Hz) 21.00

XF-8.9KCN CW filter 1300 Hz) 21.00

FRG -8800 Gen coverage Rx. 150 kHz -30 MHz.
AM. CW SSB NBFM 575.00

FRV-8800 Converter 118-174 MHz 90.00

FT -726R Multimode transceiver 2m fitted 899.00

21/22/28 HF module 249.00

50 /726 6m module 228.00

430/726 70cm module 309.00

SAT -726 Duplex module 116.00

XF-455MC 300Hz CW Filter (Ceramic) 54.00

FT-290R 2m 2m Portableimobile/base/multimode 369.00
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FT -980 £1,759.00
YHA -44D 1/2 DC gounded antenna 10.95
YM-24A Spkr mic 27.00
PA -3 DC adaptor 19.00
MMB-10 Mobile mount 8.50
FNB-2 Battery pack 25.00
FBA -2 Battery pack adaptor INC8A-NC-71 3.85
FT -703R 70cm handie thumbwheel tuning +

FNB-3 255.00
FT -703R 70cm handle thumbwheel tuning +

FNB-4 (Accessories as for FT -209 -
FT -203R) 260.00

FT709R 70cm handy portable synthesiser
13 options) from 255.00

FRV-7700/A VHF converter 49.00
FRV-77(X/B VHF converter 49.00
FRV-7700/C VHF converter 49.00
FRV-7700/D VHF converter 49.00
FRV-7700/E VHF converter 49.00
FRV-7700/F VHF converter 49.00
FRT-7700 Antenna tuning unit 53.55
FRA-7703 Active antenna 46.50
FF-5 Filter 10.75

MH-12A2B Spkr mic 20.00

MMB-21 Mobile Mount 9.00

YH-2 Headset mic 17.00

PA -3 DC adaptor 19.00

FNB-3 10.8V bats pack 38.00

FNB-4 12V ban pack 44.00

FBA -5 Bat case for 6AA dry cell 8.00

-203 2m synth handle thumbwheel tuning
+ FNB-3 225.00

FT -203 2m synth handie thumbwheel tuning
FNB-4 229.00

FT -203R 2m synth handle thumbwheel tuning
. FBA -5 (accessories as for FT -209R) 195.00

FT -2700 Dual band receiver 2m and 70cm. Full
RH duplex. Scanning priority. 10 mems.

Dual VFO 499.00

FVS 1 Voice synthesiser module 25.00

FT -270R 2m FM transceiver 25W. Scanning
mems. Dual VFO 359.00

FT -270 2m FM transceiver 45W Scanning
RH mems. Dual VFO 399.00

FVS-1 Voice synthesiser 270R1270RH 25.00

YHA -44 1/4 wave helical antenna 7.50

_ unif..-- a .- -FT
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FRG -9600 £469

AGENTS
SHROPSHIRE

Syd Poole, G31MP, Newport, SALOP. (0952) 812134

NORTH STAFFS
Bob Ainge, G4XEK. 10538) 754553

WALES & WEST
Ross Clare, GW3NWS 10633) 880 146

"----- Amateur Electronics Ltd.
ALUM ROCK ROAD,

FREEPOST ALUM ROCK, BIRMINGHAM B8 3HXBirmingham B8 1BR

ft FREEPOST -MAIL504ORDER
VISA ENQUIRIES
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RE LTD ELECTRONICS
AMATEUR sop

RETAILER IN THE COUNTRY TELEPHONE 021-327-1497/ 6313

ATTENTION, FREE POST SERVICE, KEENEST PRICES & EXCELLENT PART EXCHANGE

NORTHERN
Holdings. 45 Johnston St,
Blackburn. Tel 0254 59595

EAST MIDLANDS
R AS Notts, 3 Farndon Green,

Wollaton Park, Nottingham Tel 0602 280267

YORKSHIRE
A.J. Hooker, 42 Nether Hall Rd.,

Doncaster. Tel: 0302 25690

YAESU ANTENNAS
M150-GSX 2m ',/.. , whip 7.35
RSL-435S 70cm Yri over 5/11 / whip 28.50
RSM-4M Mag mount for above 16.95

MICROWAVE MODULES
MML144/30LS inc preamp (1/3w 1/p) P.O.A.

MML144/50S inc preamp, switchable P.O.*.
ML144/100S inc preamp (10w lip) P.O.A.

MML144/100HS inc preamp (25w Up) P.O.A.

MML144/100LS inc preamp (1/3w Up) P.O.*.
MML144/200S inc preamp (3/10/25 Up) P.O.*.
MML432130L inc preamp (1/3w Up) P.O.A.
MML432150 inc preamp (10w Up) P.O.A.
MML432/100 linear 110w Igal P.O.A.

B.N.O.S.
LPM 144-1-100 2m, 1W in 100W out, preamp P.O.A.

LPM 144-3-100 2m, 3W in, 100W out, preamp P.O.A.

LPM 144-10-100 2m, 10W in, 100W out, preamp P.O.A.

LPM 144-25-160 2m, 25W in, 160W out. preamp P.O.A.

LPM 144-3-180 2m, 3W in, 180W out, preamp P.O.A.

LPM 144-10-180 2m, lOW in, 180W out, preamp P.O.A.
LP 144-3-50 2MN, 50W out, preamp P.O.A.
LP 144-10-50 2M, 10AN out, preamp P.O.A.
LPM 432-1-50 70cm, 1W in, 50W out, preamp P.O.A.
LPM 432-3-50 70cm, 3W in, 50W out, preamp P.O.A.
LPM 432-10-50 70cm, 10W in, 50W out, preamp P.O.A.

DATONG PRODUCTS
Gen. Coy. Con 137.40PCI

_

VLF Very low frequency cony. 29.90

FI-2 Multi -mode audio filter
FL3 Audio filter for receivers 129.00lter

89.70

ASPiP r f speech clipper for Trio 82.80
ASP/A r.f speech clipper for Yaesu 82.80
ASP As above with 6 pin conn 89.70
D75 Manual RF speech clipper 56.35
070 Morse Tutor 56.35
MK Keyboard morse sender 137.40
RFA RF switched pre -amp 33.90
AD270-MPU Active dipole with mains p s u. 51.75
AD370-MPU Active dipole with mains p.s.u. 69.00
MPU Mains power unit 6.90
DC144/28 2m converter 39.67
PTS1 Tone squelch unit 4510
ANF Automatic notch filter 6715
SRB2 Auto Woodpecker blanker 85.25

74 41 NOW IN
STOCKr ii1=.1.:'

70cms
432-56 5 Ele 16.95
432-197/ATV 19 Ele 35.60
432-17X 17 Ele Crossed 4917
432-17T 17 Ele Long 3920

2M
144-5 5 Ele 19.55
144-7T 7 Ele 24.15
144-8T 8 Ele Long 3126
144-14T 14 Ele 46.71

144-19T 19 Ele 55.88
144-6X 6 Ele Crossed 39.75
144 -GP Ground Plane 14.41

4M
703 3 Ele 30.12
70 5 5 Ele 45.74

POWER SPLITTERS
70cms 2 Way 19.55

4 Way 23.00

2M 2 Way 25.50
4 Way 28.75

FT 770 RH
70CMS FM Mobile

NOW AVAILABLE
£435

T30 30 Watt 3.5-500 MHz dummy load 8.05
T100 100 Watt 3 5-500 MHz dummy load 35.20
T203

BL4OX

200 Watt 3 5-500 MHz dummy load 42.55

50 ohm -50 ohm 1-1 Balun 1kw pep 16.90
BL50A 50 ohm -50 ohm 1-1 Balun 4kw (pep)

2kw (cw) 19.84
SA450N 2 way antenna switch, 'N'

connectors 18.40
SA450M 2 way antenna switch 50239

connectors 14.49

YM1X 3.5-150 MHz 120 Watt SWR/PWR
meter 21.49

Insulators
AE EGG Ceramic egg insulator 0.40
AE DOG Ceramic dog bone insulator 0.60
TOYO
T430 144,432 120W 44.65
T435 144 432 200W 4935
HI -MOUND MORSE KEYS
HK702 Up down keyer marble base 30.95
HK703 Up down keyer 29.35
HK704 Up down keyer 19.95
HK705 Up down keyer 15.49
HK706 Up down keyer 16.96
HK708 Up down keyer 14 95
HK802 Up down solid brass 8631
HK803 Up down brass 82.64
HK808 Up down keyer 3915
mK704 paddle keyer 13.50
MK705 Twin paddle keyer marble base 25.65
KENPRO
KP100 Squeeze CMOS 230,138v 82.50
KP200 Memory 4096 Multi channel 169 50

T.E.T. ANTENNAS
Discount
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SRP Price
AX210N 10 element crossed Yagi. 74.94 59.00

2 metres
HB15F2T 2 element 15 meter beam 60.66 48.50
HB15M2SP 2 element 15 meter mini beam 89.49 55.59
HB210S 10 element 2 meter beam 47.99 38.40
HB23SP 2 element tn-band beam 10, 172.50 138.00

15. 20m
HB23M 2 element tri-band beam (mini) 169.50 135.90

10. 15.20m
HB32SP 3 element dual -band beam 10, 168.64 134.99

15m
MLA4 HF band 100p antenna 105.60 84.40
MV3BN Vertical antenna 10, 15, 20m 45.95 36.79
MV3BHR Vertical antenna 10. 15.20m

+ trapped radials
78.00 67.00

Q7U1OS 10 element 430 MHz Yagi 67.90 54.32
S0007 Double quad 430 MHz 66.99 53.59
SOLO 10 meter quad mono band 97.50 78.00

antenna
S015 15 meter quad mono band 106.89 85.59

antenna
SQ22 Double quad 144 MHz 58.95 47.00
SOY06 Swiss quad/yogi 144 MHz 6 45.75 36.60

element
SQY08 Swiss quad/yogi 144 MHz 8 52.74 42.00

element
SSL218 Double 144 MHz slot Yagi 114.78 115.89

9 element
-1E214 14 element long Yagi 74.39 59.50

144 MHz

FRG -8800 £575

TOKYO HY POWER
ATU's
HC -200 HF bands ATU 200W PEP 82.95
HC -400L HF bands ATU 350W PEP 175,75

LINEARS VHF
HL -30V 30W 2m linear 0.5-3W input 45.00
HL -35V VHF linear 0.5-5W (3W in 30W out) 69.95
HL -82V 85W 2m linear lOW input 144.49
HL -110V 110W 2m linear 199.00
HL -160V 160W 2m linear lOW input 244.52Twin
HL -160V25 160W 2m linear 25W input 209.75

LINEAR UHF
HL -20U 20W 70cm linear 82.90
HL -30U 30W 70cm linear 119.00
HL -60U 60w 70cm linear 10W input 198.99

HL -120U 120W 70cm linear 10W input 356.85

PREAMPS
HRA-2 2m mast head pre -amp 94.99
HRA-7 70cm mast head pre -amp 103.29

NEW APPROVED YAESU
STOCKIST IN LEICESTER

ELLIOTT ELECTRONICS
26-28 Braunstone Gate.

Leicester
Tel: 0533-553293

Prices are correct as of
going to press. Contact

us for an immediate
quotation.

504 ALUM ROCK ROAD. FREEPOST - Amateur Electronics Ltd. A.
ALUM ROCK, MAIL ORDER FREEPOSTBIRMINGHAM B8 3HX

ENQUIRIES Birmingham B8 1BR VISA
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Call or telephone IC 745
01-992 5765 for latest
prices and information
plus full range of 11.F.
equipment and
accessories. IC 751

EUROPE'S No. 1 . . . Allf(40/,11,1/6/ -ME
Where a good deal more costs a good deal less . . .

©[ICOMI  Two year guarantee all
major products

 Absolutely free finance
 Most mail order post free

 All securicor items carriage free
 Negotiable guarantees
 Factory appointed distributors

with access to engineering
 Next day delivery
 Massive stocks of spares and

various 'bits and pieces'
 Dedication to total service
 Door to door repair service

free under guarantee

IC OM
IC 02 Four exciting

%hand helds
from ICOM for
you to come

IC 04 E and try . . . or
call 01-992
5765 and we'll
send you the
proof

IC 4E

TOKYO H.P. LABS

This range of highly
engineered linear

amplifiers and antenna
couplers is fast becoming
everyone's number one

choice. Refer to mail order
ad on opposite page

AMCOMM 9000

- Available now - carriage
paid £89 inc. VAT. A new
general coverage 1.8-30

MHz. Antenna coupler rated
at 300W P.E.P. max.

Suitable for balanced
feeders, coaxial input and

random wire.

Telephone 01-992 5765
for latest information on

the YAESU value for
money high performance
equipment. Full range of

accessories available.
FT 980

744 7Vn,EgU

Voted the
world's number

one range of
hand helds by

the experts,
available now
from stock -

or ask for
literature.
Telephone

01-992 5765

B.N.O.S. LINEARS
LPM 144-1-100 181.00 LP 144-3-50 108.00 SLNA 50 44.90
LPM 144-3-100 181.00 LP 144-10-50 108.00 SLNA 144s 39.95
LPM 144-10-100 157.00 LPM 432.1-50 235.00 SLNA 145sb 29.90
LPM 144-25-160 217.00 LPM 432-3-50 235.00 GLNA 432e 149.90
LPM 144-3-180 247.00 LPM 432-10-50 195.00 RPCB144ub 79.90
LPM 144-10-180 247.00 LPM 432-10-100 335.00 RPCB 25lub 84.90

B BA 500u 34.90

Complete range in stock
GFBA 144e 149.90

OUR BIG
BUYING POWER

GUARANTEES YOU
EUROPE'S No. I DEAL

ALL ROUND. SEND 90p
FOR OUR BUMPER

LITERATURE
PACK!

ICOM 7000 £849
Prices subject to currency
fluctuations. E. & O.E.

ANTENNAS & ROTORS
A WIDE RANGE OF ANTENNAS AND

ROTORS FOR ALL APPLICATIONS
FROM HIRSCHMANN 250 TO THE

FAMOUS 'TAIL TWISTER'. ANTENNAS
FROM JAYBEAM, TONNA, HIGH

GAIN, M.E.T., ETC. - FAST
DELIVERY ANYWHERE!!!

FT 209 RH

F1' 209 R

FT 703 R

PT 709 R

MUTER
SBLA 144e 89.90
RPCB 27 lub 89.90
TVHF 230c 334.90
LBPF 144v 22.40
LBPF 432u 22.40
TVVF 50c 199.90
GLNA 433e 79.90
TVVF 144a 239.90
Complete range in stock

AhricTWA Art/ -ME
- WHERE A

GOOD DEAL MORE
COSTS A GOOD

DEAL LESS!!!

FRG 9600
£449

AR 2002 £425
DON'T FORGET OUR OTHER
MAIL ORDER AD OPPOSITE

373 Uxbridge Road, London W3 9RN. Tel: 01-992 5765/6. Telex: 24263
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Now you know why
we're Europe's No. 1
Take part in our 'success story' now! Come and get it at Europe's No.1 Emporium - or phone for fastest
delivery. Remember you'll get a good deal more for a good deal less at AM ky:020-1

AR 2002
Receiver
25-550 MHz
800 MHz -
1.3 GHz

£425 inc VAT
and carriage

YAESU
FTI HF Transceiver
FT980 HF Transceiver
SP980 Speaker
FP700 PSU
FC700 Tuner
FT757GX HE Transceiver
FC757 Auto A.T.U.
FP757HD Heavy Duty PSU
FP757GX Switched Mode PSU
FT290 2m M/Mode Port/Transceiver STAR BUY
F1290 With Mutek front end fitted ... STAR BUY
MMB11 Mobile Bracket
NCII Charger
CSC1 Carrying Case
YHA15 2m Helical
YHA44D 70cm Vz wave
YM49 Speaker Mike
MMBI5 Mobile Bracket
FT203R NEW 2m H/Held/C/W FNB3
FT209R NEW 2m Held/C/W FNB3
MMBtO Mobile Bracket
NC9C Charger
NC8 Base/station Charger
PA3 Car Adaptor/Charger
FNB2 Spare Battery Pack
YM24A Speaker Mike
F17268 2m Base Station
430/726 70cm Module for above
MHI B8 Hand 600 8pin mic
MD1B8 Desk 600 8pin mic
MEI A3B Boom mobile mic
YH77 Lightweight phones
YH55 Padded phones
YH1L/weight Mobile H/set-Boom mic
SB I PTT Switch Box 208/708
SB2 PTT Switch Box 290/790
QTR24D World Time Clock
FF501DX Low Pass Filter
YP150 Wattmeter/Dummy Load 150W
FRG8800
FRV8800
F1703
FT709
FT27OR
FT270OR
FRG9600

Complete range of YAESU equipment
and accessories from stock

Prices may be subject to change
due to currency fluctuations

HOURS: 10:00 - 5:30
SAT. 10:00 - 5:00

NEW
YAESU
FRG 9600

ALL MODE
VHF/UHF SCANNER

£449

ICOM
IC751 HE Transceiver
1C745 HF Transceiver
ICOM IC 735 HF Transceiver
PSI5 P.S. Unit
PS30 Systems p.s.u. 25A
SM6 Base microphone for 751/745
IC290D 2m 25w M/Mode
IC290E 1Ow M/Mode Mobile
IC271E 2m 25w M/Mode Base Stn
IC271H 100W version of above
IC25H 2m 45w FM
IC27E 25W FM mobile
IC45E 70c lOw FM
IC47E 25w 70cm FM mobile
ICBUI B/U Supply for 25/45/290
ICR70 General Coverage Receiver
ICR71 General Coverage Receiver
ICO2E2m11/Held
IC2E 2m hi/Held
MLI 2m lOw Linear
IC4E 70cm11/Held
IC04E 70cm handheld
BC30 Base Charger
HM9 Speaker mic
1C3 Carry Case
ICBP3 Std Battery Pack
BP5 High Power Battery Pack
CPI Car Charging Lead
DC112v Adaptor

Aerial Rotators
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AR40 Score Medium Duty 115.00
KR400 Med/H Duty 119.00
KR500 6 core Elevation 139.95
KR400RC 6 core Medium Duty 147.00
CD45 8 core Heavy Duty 189.95
KR6OORC 8 core Heavy Duty 199.00
HAM1V 8 core Heavier Duty 299.00
12X 8 core Very Heavy Duty 365.00
Hirschman 250 * STAR BUY I, 49.50

EMOTO - all models POA

HEIL ACCESSORIES
HEIL HC3 Microphone Element 22.85
HEIL HC5 Microphone Element (lcom SM5/6) 25.40
HEIL HM 5 Desk Microphone (300Hz3KHz)
cardoid fwd 59.00
HEIL MM5 Hand Held Mic with HC3 Capsule 37.00
HEIL SS2 SPEAKER see page 10 65.00
HEIL EQ300 Mic Equaliser 65.00
HEIL BMIO 80Z HEADSET/BOOM MIC 65.00

Carriage and VAT included.

60-905MHz. Wide and Narrow AM/FM with 5.10. 12'/2.25
and 100 steps on FM + IKFV100Hz AM and 1KHd100Hz
SSB and much. much more including optional interface
unit for computers and video IF unit for TV reception.

VHF LINEAR AMPLIFIERS
THP H L3OV 0.5.3w in 30w out 45.00
TFIP HL82V lOw in 85w out 144.50
THP HLI 10V 10w in 110w out 204.00
TFIP HL160V lOw in 160w out 244.52
THP HL160V 25w in 160w out 209.73
MML 144/30LS
MML 144/50S
MML 144/100S
MML144/100HS
MML 144/100LS
MML 144/200S

UHF LINEAR AMPLIFIERS
MML 432/30L 145.00
MML 432/50 145.00
MML 432/100 299.00
THP H1.20U 1.3w in 20w out 82.00
THP HL45U lOw in 45w out 152.77
THP HL9OU lOw in 90w out 268.59
ALINCO ELH250C 114.95

B.N.O.S. complete range also in stock
VAT included. Add L2 per item carriage

TELEGRAPH ACCESSORIES
HI Mound Keys

HK 707 Hand Key with base and dust cover 18.25
HK 706 Hand Key with base and dust cover 19.35
HK 702 Key with marble base and dust cover 31.95
MK 704 Dual lever paddle. no base 16.50
MK 705 Dual lever paddle marble base 27.60
COK-2 Practice oscillator 9.80
KENPRO Iambic Electronic Keyer KP100 79.00
KENPRO Iambic Memory Keyer 169.00

Auto CW/RTTY
Tono 9100E 1 P.O.A.
Tono 9000E Reader/Sender P.O.A.
Tono 550 Reader P.O.A.
Tono 5000E P.O.A.

VAT included. Add Ll carriage per item.

SWR/ POWER METERS
WELZ SP2001Kw 89.00
WELZ SP300 1Kw 129.00
WELZ SP400 150w 89.00
WELZ SP15M 200w 49.00
WELZ SP250 2Kw 65.00
TOY° TMIX 3.5 150MHz 120w 18.80
TOYO T430 145/430MHz thru line

watt meter 120w 44.65
TOYO T435 145/435MHz thru line 200w 49.35

VAT included. Add L2 per item carriage.
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Fantastic Fun on Fone!
The long established and much enjoyed Verulam Club contest
took place on 16th and 24th November. This time it had an
extra sparkle - the prospect of prizes for the winners of the
two sections and the bonus of a lucky dip prize for anyone
entering a log.

The 160m section always attracts a large number of
participants, mainly because throughout the year there are
very few top band phone contests. This year, the winning
station G2BBC, the Ariel Radio Group from Birmingham,
clocked up 154 contacts. This being due to the operating skills
of the G2BBC team G4FPH. G4YXM, G4JGV and G3NKC
and in no small way to the full wave inverted vee dipole at
150'! The BBC team are regular participants and also regular
winners of this section. The pleasing turnout on the night
left us eagerly awaiting at least 50 logs, but as is normally
the case this was not to be. Only 31 were actually forthcoming,
but it was a slightly better than usual percentage return.

The timing of the 2m section, contrary to most people's
belief, was deliberate, coming as it does one week before the
RSGB 2m fixed contest. It provides an ideal opportunity for
the keen types to get on the air to try out those new antenna
systems and also test the propagation. The winning station
G4MVR, Vaughan Reynolds, did extremely well to work 134
contacts under conditions that could only be described as

It was good to see the Wythall RC, Edgware DRS,
Hesketh RC and Hull DARS entering logs in both sections.
The Wythall RC must get a special mention, as they went
portable in the 2m section with four operators and in the top
hand five manned the station, two of whom were class
B licensees. Congratulations Wythall for entering 100% in
the spirit of the contest. Hull DARS activated their two
callsigns and involved eight of their members. The Jersey
ARS deserve mention as well for sheer perseverance, as they
were unfortunately not in too enviable a position under the
conditions prevailing on the day. A lone mobile on the Isle
of Arran. GM4XJF/M. stuck out the whole four hours during
the 2m leg and even submitted his log.

Vaughan Reynolds receives his prize for winning
the 2m section from Frank Claytonsmith.

The complete G2BBC team - can they be beaten
next year?

It was pleasing to see that even though some participants
had not worked vast numbers of stations, they still never-
theless saw fit to put in an entry. Without logs, after all, we
would have no contest and for the Bromsgrove DARC it paid
off as they were the winning entry in the lucky dip. The
winners of the SWL sections of the contest were Mark
Wardall who covered the 160m band and Norman Hembrey
on 2m.

On 12th December, five Verulam members got down to
the business of deciphering the entries and emerged at
midnight with the following observations:
1. The standard of logkeeping was reasonable.
2. The number of people claiming sundry callsigns as being
club stations as opposed to ordinary club members was quite
high.
3. A number of people wrongly claimed an extra bonus of
five points if the first station worked was a club station. This
will be clarified in next year's rules.
4. Some people didn't realise that each complete contact was
worth three points and bonus points were extra.
5. Club stations were only accepted as such if the call was
registered as a valid club.
6. Contest exchanges will have to include the word 'member'
next year for ordinary club members to distinguish them from
club stations.

Finally, it remains for us at HRT to thank the Verulam
ARC for organising such an enjoyable contest and providing
the facilities for the presentation of the prizes. We are, of
course, indebted to Amcomm Services for supplying the Heil
equipment as prizes. And lastly. thank you for participating
in the contest and sending in your logs. Hope to see you next
time round.

Mark Wardall receiving his prize for winning
the SWL section from Steve Ireland.
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24 Hour Clock
With Built in Radio

At last a portable rig is now on
the market enabling you to give
a time check to your friends or
see when your next sched is due.
The new 5 watt 2m handheld
from Kenpro, called the
KT220EE, has a built in LCD
clock together with an on board
CTCSS tone encoder system to
allow you to page only your
friends at the allotted time.

Programmable channel
steps of 5kHz to 100kHz will
allow the most discerning
amateur to hop in and out of the
allocated 25kHz channel steps
and find the most hidden FM
QSOs on 2m. Basic coverage on
144-148MHz is expandable for
export models and its ten
memories with four scanning
modes seems very good value at
£209. A JFET front end provides
superb sensitivity with good
blocking performance, built in
electret microphone and DC
jack socket are also standard
features. The unit, similar to its
70cm counterpart has a DTMF
access keypad. So for those 24
hour preprogrammable CTCSS
encoded contacts on any 5kHz
channel this is the watch (opps,

you.

Clacton Course
An RAE course will be starting on
Thursday 10th April at the Clacton
Adult Education and Youth
Centre, Green Lodge, 180 Old
Road, Clacton on Sea, Essex. The
course is being run by Mr J.

Harris, G3LWM, and will start at
7 pm. A morse class can also be
arranged if there are enough
people. For further details contact
the Centre Principal on 0255
424151 or Mr Harris on 0255
432621 during office hours.

The winner of the SMC Polarphaser competition run in the
February 1986 is Mr N Underwood of Salisbury. The
correct answers were C F H J 0 Q.

Leisurely Crawley Move

The following was printed in
the Crawley ARC Feb '86
newsletter.
"...CARC approached the
Crawley Leisure Centre with
an offer we hoped they could
not refuse, a communications
room for use as emergency
(Raynet) etc. The council
were not impressed, local
politics decree that we will
not have any emergencies.
However, for real folding
money, the club could rent
a room on a regular basis. We
investigated the premises and
were pleased with what we
saw, it was ladies keep fit..."

The club will meet at the
new venue from April and
will probably meet in the
bar/cafe area from 7.30 pm.

Receive Software
With All The Frills?

Technical Software have revised
their RX 4 Multimode Receive
program which can receive morse,
RTTY, AMTOR and SSTV with
only one key press to change
modes. Furthermore, the software
needs no hardware for Spectrum
users (it connects direct to the ear
socket) and a 'simple' interface for
BBC B, CBM64 and Vic 20 users.

The morse receive part of the
program includes a range of soft -
war - filters as well as a wideband
decoder capable of reading speeds
of over 250 wpm (if you can find
anyone who sends that fast!). It
also has an autotracking facility to
hold on to those fading signals.

RTTY and AMTOR are
received with selectable unshift on

space and normal/reverse polarity,
and gives a visual display of
frequency scales. RTTY has four
baud rates and decodes any shift
automatically. Apparently,
AMTOR is capable of reading
many commercial stations' TOR
transmissions as well.

The SSTV sub program can
display 8, 16 or 32 second frames
and "good pictures are obtained
even in the presence of some
noise"! (How much QRM will it
take? was a passing thought.)
Picture storage can be overwritten
and the grey scale of the picture
adjusted.

The program costs £25 on
tape, £27 on BBC B or CBM64
format disc. The interface, if
required, is £5 as a kit or £20
ready built with all connections.
Technical Software are based at
Fron, Upper Llandwrog, Caer-

narfon, Gwynedd (phone 0286
881886).

Another improved version of
an RTTY program for the 48k
Spectrum has been announced by
Binary Star Technology. The new
software includes split screen
(with full screen receive option),
buffered keyboard and program-
mable message stores. It can even
control automatically the PIT line
on the rig.

The hardware comes com-
plete and plugs onto the Spectrum
edge connector and requires no
external power supply. It is
available as a kit for £14.95 with
everything bar the connectors
supplied or £19.95 built and tested.
The software costs £7.95 on
cassette or £9.95 on microdrive
cartridge. Contact Binary Star
Technology at 6 Waveney Terrace,
Haverhill. Suffolk CB9 8DZ.

Interested
In NOAA?

We have recently heard of a group
that goes by the comprehensive
title of the UK National Remote
Sensing Centre (NRSC) Tiro -N
Data Users Working Group. The
aim of the group with the
incredible name is to provide
better links between UK users and
NOAA in Washington and also
improve the methods of providing
info to users. To this end, they
have appointed Peter Stein to
represent the amateur interest.

Peter has been active in the
amateur weather satellite field for
some 15 years using a wide variety
of equipment. He would welcome
info from amateurs who have
working stations so that an inte-
grated picture of the amateur user
can be obtained. He can be con-
tacted at his home address: 32
Lusitania Road, Walton, Liverpool
IA 6SX.

The group are trying to
increase collaboration between the
various 'data source groups' and
data users in particular improving
the archives and access systems.
The UK user requirements and
suggestions will be forwarded to
NOAA for consideration and
hopefully help the Columbus
programme. The group has
already helped in the setting up of
the UK Weather -watch program.

Did You Know
The Home Office has decided to
allow licences for low power
stations for special events - no
not the amateur variety - more
the carnival variety. They intend
licensing 25 of these stations a
year at present with the same con-
ditions applying to content and
advertising.
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Lowe Life

Lowe Electronics have been
rather busy recently supplying
details of four new products which
appeared on the editor's desk.
(How he ever found them amongst
the used tea bags, I'll never know
- GICKF).

The first is the Trio TS440S
HF transceiver which features
250W input power on all modes
except AM (when it is 110W) and
runs from 13.8V. All modes of
operation are supplied as standard,
with squelch on all of them. There
are 100 memories, frequency
search, direct entry of frequency
via the keypad and a speech pro-
cessor. This is all for £950 inc

VAT, with a mains PSU costing
£192.60. An optional computer
interface will cost you an extra
£125.

Next on the agenda is the
TM2550E FM mobile rig. This is
interesting for one reason in
particular, in that it can be fitted
with DCL (digital channel link),
Trio's version of DCS (digital
coded squelch). This enables the
transceiver (when communicating
with another DCL rig) to auto-
matically change frequency from
a crowded channel to an unused
one - both rigs will QSY
together. Other features of the
TM2550E are its 45W output, 23
memory channels, memory and
frequency scan facilities, and auto-

matic selection of simplex or
repeater shift according to band
plan. The rig itself costs £399 inc
VAT, and the DCL add-on is
£26.78.

Another is the TR751E two
metre multimode, which has two
VFOs, ten memory channels,
25W output, 50Hz stepping on
SSB and an analogue S/RF meter!
Just in case you think an analogue
meter immediately makes this rig
low -tech, let us add that it can also
do DCL, with a suitable add-on,
and likewise voice synthesis.
Prices of the rig and add-ons not
known as we go to press.

Finally, there is the Japan
Radio Company NRD525 general
coverage receiver. This is a double

superhet design with basic
frequency range from 9.0 to
34MHz, but with optional internal
converters it can cover 34 to 60,
114 to 174 and 423 to 465MHz. It
can receiver upper or lower SSB,
CW, AM, FM or RTTY (in the
last mode, you can fit an optional
demodulator/printer driver). It has
direct entry of frequency via key-
board, 200 memories, two (two??)
time clocks, remote switching of
tape recorder (now that's why...)
and many more bells and whistles,
oops, we mean features. Prices not
known at the time of going to
press. Lowe Electronics Ltd,
Chesterfield Road, Matlock,
Derbyshire DE4 5LE, tel 0629
2817.

50MHz in Eire
With all the excitement that
50MHz has generated in Bri-
tain, it is good to know that
amateurs in Eire may also have
the opportunity of operating on
this band. A recent Irish RTS
newsletter reprinted a letter
from the Dept. of Communi-
cations in Dublin announcing
that a limited number of
licensees will be allowed to
operate temporarily on 50MHz
as long as they are conducting
"genuine, distinct experiments".

Applications will be con-
sidered from class A licensees
and operation is restricted to the
band 50.0 to 51.75 MHz with
other limits on power, antennas
etc. The experimenters (approxi-
mately 20, they imagine) must
avoid causing interference with
the Maghera transmitter and
cable TV networks.

For further details, contact
the IRTS, PO Box 462, Dublin
9 or the Department of Com-
munications, Scotch House,
Hawkins Street, Dublin 2.

New Welsh Society
A new club has recently been
formed in the SW of Wales. Called
the Pembrokeshire Radio Society,
the group will cover all the normal
activities of a club plus forming
mini expeditions to some of the
more remote areas in the region.
The first of these mini expeditions
will be early in the summer to one
of the isolated islands off the Pem-
brokeshire coast for a weekend
and be active on HF and VHF.
Further details on the trips to
come but if you want to get
involved with the club, contact the
Secretary, Paul Delaney, on 0348
840249.

Uppington Tele-Radio
We would like to apologise to
Uppington for printing an in-
correct telephone number in
the February and March
issues. The correct number is
0272 557732.

Top Band Match
For ATUs

A 160m kit is being marketed by
Amateur Electronics/Holdings
of Blackburn that will enable
your KW Eeze ATU or other Z
match ATUs to tune your
antenna to top hand. The kit
includes switch, coil and full
instructions for assembly and is,
apparently, very simple to

install. Furthermore, the manu-
facturers claim that it will match
with good efficiency, impedances
from 10 to 200 ohms and so
should resonate 160m dipoles or
wires from 50 to 200 feet long.

The price of the kit is £6.75
p.) and is available from G3LLL
at 45 Johnston Street, Black-
burn, Lanes BB2 1EF (phone
0254 59595).

The Plug With An
Integral Filter

Have you ever spent hours trying
to put together a simple mains
filter in an attempt to stop mains
borne interference getting in and
out of your hifi or TV? Now Dura-
plug appear to have come up with
a compact answer. The new plug
in adaptor claims to be able to
'launder' electrical signals to plug
in appliances. It comes in a white
moulded flame retardent case and
wil' :ope with 3 amp or a 750 watt
load. Priced at £17.90 it could
be the answer to a lot of our
prayers . . .

Rally Roundup
Lough Erne ARC are holding their
fifth mobile rally on 13th April in
the Killyherlin Hotel near Ennis-
killen. The rally will be opened by
"a well known personality" and
there will be all the usual stands
plus more for the non amateur
including a boat trip on the Lough.
The doors open at 1pm and there
is a talk in on S22 and SU8.

The first weekend in May
certainly seems a busy time
especially if your two main
interests are Raynet and ATV. On
Saturday 3rd May, there is a

Raynet Symposium on the theme
of Co-ordination and Communi-
cation. It is open to all amateurs
and will cover general co-ordi-
nation for Raynet groups, going on
to details with experts from the
coastguard and mountain rescue.

The meeting is being held in
the Avalanch Bar in the Strathspey
Hotel, Aviemore Centre and will
begin at 10am finishing after 4pm
Further details are available from
GM3RFA on Fort William (0397)
3833, the Raynet Zone Repre-
sentative for Scotland.

The following Sunday sees
the regular BATC Television rally
at the usual venue of the Crick
Post Hotel just off junction 18 of
the Ml. This year the organisers
have added a marquee to the usual
rooms to provide more space for
traders and demonstrations. For
the more discerning members of
the family, there is a fun castle, a
licensed bar and a full lecture
programme. There is of course
ample parking and admission is
free. The doors open at 10.30 am
and all are welcome.
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Special Events
A group of Cornish radio
amateurs are organising a mini

.DXpedition with hoped for spon-
sorship using special event
callsigns GB4IOS and GB810S.
Thanks to the Duchy of Cornwall
and the Nature Conservancy
Council, they will be camping on
the uninhabited island of Great
Ganilly which dominates the
easter isles of the Scilly group.

Clubs, businesses and indi-
viduals are being asked to donate
money and prizes for a national
raffle to provide funds for the
RNLI. One of the first prizes to
be offered was a free weekend
with the only operating resident
amateur on the islands. However,
the group are aiming for a world-
wide 'DX' expedition since the
island is 110 feet ASL at its highest
point.

The stations will be working
as many bands as possible depend-
ing on what extra equipment is
loaned/donated. They will cer-
tainly be on HF on 3.5, 7 and
14MHz plus 2m and 70cm,
although their power may be
limited by what they can carry in
the small boat that must get them
there.

If you would like to make a
donation, buy a raffle ticket to the
grand draw or arrange a sched,
contact G4ZUI at Gwynsom
Farm, Underlane, Carnkie,
Wendron, Helston in Cornwall
TRI 30EH.

Another special event this
time tied in with an award is being
organised by Wisbech DAREC. In
celebration of St George, they will
be operating GBOSGD. GB4SGD
and GB6SGD most days between
20to kpril and 17th May.

The award is available to
anyone who can supply verified
info of contacts during this period.
For the HF award, you will need
to contact GB4SGD or GBOSGD

plus eight Eng ish stations if you
have a G prefix. Amateurs in
Europe need only five English
contacts and the rest of the world,
three. On VHF, a contact with any
of the three stations will suffice
plus the above contacts with other
English stations. These contacts
must be simplex, not through
repeaters.

Applications are of coutsc
welcome from SWLs on the same
basis. The award costs £1.50 for
all G applicants, six IRCs for
Europe and eight IRCs or US$3
elsewhere. It is available from the
award manager, G4KHF,
Lutton Gowts, Long Sutton,
Spalding, Lines PE12 9LQ.

Hamnet Hull
Phone Change

From 1st April, the Hamnet
Hull amateur radio bulletin
board phone number changes to
0482 46510. The baud rate is still
300, 8 bit word, no parity. The
system hours are Mon -Fri 17.30-
08.45 hours and 12.30-13.45 with
weekends 17.30 Fri to 08.45
Mon. Public holidays have 24
hour operation.

The board is dedicated to
radio amateurs although it is
open to all users providing infor-
mation associated with the
hobby. There is a special callsign
user log which to date has over
100 registered radio amateurs.

Silent Key
Bill Sparks, G8FBX, died on
January 6th after a long illness. He
was a keen SWL in his youth and
MILS first licensed as G3DGJ. Having
allowed it to lapse because of busi-
ness commitments, he later became
licensed as G8FBX. He will be
remembered by a large number of
fairly recent licensees whom he
successfully tutored in the South
Lanes and North Cheshire area. He
also wrote for HRT and was a
member of the RSGB and Ray net.
He will be sadly missed by all those
who were fortunate to know him.

CHOICE OF PROFESSIONALS

COMPACT LATTICE TOWERS and
SLIML1NE TUBULAR MASTS

TETESCOPIG TILTOVER FIXED -MOBILE FROM 6rn UP TO Em

Suitable for a wide range of civil and military
applications such as
RADIO COMMUNICATION
SURVEILLANCE & CCTV
METEOROLOGICAL MONITORING
AMATEUR RADIO
AERO & MARINE NAV AIDS
FLOODLIGHTING, ETC.
Purpose designed using 4.5m and
3m section modules for Idw
retracted heights and cost .

effective shipment. Engineered to
B.S.I. Standards and hot dip
galvanized to BS729 for protection.
Wind loads are based on
B.S.C.P.3 Chap V. PT2. 1972 for
wind speeds up to 100 mph/160
kph.

RELIABILITY QUALITY KNOW HOW

W DESIGN, WE MAKE,
WE SELL DIRECT

PRICES RANGE
FROM E25.3.03 loci.
VAT & UK
OBJVERY
SAE FOR MORE
DETAILS, PLEASE.,

Allweld Engineering
Factory 6, 232 Selsdon Road,

South Croydon, Surrey, CR2 6PL, G.B.
Tel: 01-680 2995 (24 hr) 01-681 6734.

YAESU AT IT'S BEST!
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0.15-30MHz
GEN.COVER.
RECEIVER

MULTIMODE
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Listening to international broadcasts on the SW and
MW bands has had something of a revival recently with
the arrival of a variety of general coverage receivers.
This new bi-monthly column aims to explore everything
to do with listening and offer the listener who thinks
they've heard it all before, something more and very

different.
Welcome to the first of a series of bi-
monthly articles on what is happening on
the "professional bands" - the inter-
national broadcast bands on short and
medium wave. In these articles I hope to
bring you news of new stations and pro-
grammes on the air which should be of
interest to both programme listeners and
DXers. Much of the information comes
from my own listening, but it would be
unfair not to admit that a lot of useful
news about broadcast stations comes
from some stations' "DX programmes".
These vary from the extremely informa-
tive to the downright inaccurate and
misleading, so you shouldn't always
believe what you hear. Arguably the best
four DX programmes in the world are
these:

"Media Network" broadcast by
Radio Netherlands in all their English
programmes on Thursdays. This
programme is presented by Jonathon
Marks, an Englishman, and is probably
the most up-to-date source of
information about what is happening on
the international broadcast radio scene.
It is best heard in Britain in the 1130 and
1430 broadcasts, both on 5955kHz.
(More about Radio Netherlands later).

"Sweden Calling DXers", hosted by
American George Wood, who holds an
SM amateur radio licence, broadcast by
Radio Sweden International on Wed-
nesdays at 1100 on 9630kHz and at
1600, 2100 and 2300 all on 6065 and
1179kHz. This programme is a com-
pilation of "DX tips" sent in by listeners
and so is only as good as the contribu-
tors. In the past it has inclined to be

rather inaccurate, though these days
George Wood seems to weed out most
of the more dubious loggings.

"The Two Bobs", although it sounds
like a comedy programme, is an in-
formative show on Swiss Radio Inter-
national every Saturday at 0630, 1200
and 1700 on 12030, 9535, 6165 and
3985kHz. This programme caters more
for beginners to the hobby, but usually
has something of interest for anyone

who likes playing around with radios.
Finally, Radio Australia offers

"Talkback" at 0910 on Sundays on
9655kHz. This programme is perhaps
the best for up-to-date news of broad-
casting developments in the Pacific area,
especially Australia itself, New Zealand
and Papua New Guinea.

Dutch External
Broadcasting

If you were active on 3.5, 7 or
14MHz SSB during the weekend of
16th -17th February last year, you may
have heard or worked a station with an
unusual callsign: PA6FLD from the
Netherlands. The station was probably
extremely strong, and the thought that
they were running excessively high
power probably ran through your mind.
They weren't, they were using ordinary
standard 100 watt amateur transceivers,
but it was the antennas that were some-
what extraordinary. PA6FLD was, in fact,
operating from Radio Netherlands' new
transmitting site on the Flevo polder
(FLD -Flevoland) and using vast sixteen
element curtain array antennas, with
gains of around 20dBd.

QSL card from amateur station PA6FLD, which broadcast from Radio
Netherlands' new Flevoland transmitting site last year. The pictures show some
of the 16 antenna towers, the PA6FLD operation, a live English broadcast over
Radio Netherlands from the transmitting site, and the PA6FLD crew.
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Radio
Netherlands'
modern studio
complex, located
in Holland's
"radio city",
Hilversum, near
Amsterdam.

This amateur radio dream station
was used on completion of the new
transmitting site. It had been profession-
ally tested and went on to daily
operation, broadcasting Radio Nether-
lands' programmes in Dutch, English and
other languages to a world-wide
audience.

External radio broadcasting began at
an early age in the Netherlands: enter-
tainment programmes were broadcast on
shortwave as early as 1927 under the
callsign PCJ. Shortly after, a transmitter
site at Huizen was inaugurated and in the
1950's a new station was built at Lopik,
in the centre of the Netherlands. By the
late '70s, though, it became obvious that
a better site was needed if the Nether-
lands was to remain in the forefront of
external broadcasting, despite relay
stations constructed in the Netherlands
Antilles off the coast of South America,
and on the island of Madagascar.

The obvious place in the Nether-
lands, if not in most other countries, was
to use reclaimed land, the so-called
polders. Flevoland, in the former Zuyder
Zee (now the Usselmeer) was drained
between 1950 and 1968. A futuristic
town, Lelystad, was constructed with all
possible amenities, hotels, conference
facilities etc, and the newly formed land
used mainly for agriculture. With huge
areas of flat land available, it was also a
suitable site for a shortwave transmitting
station - perhaps the only suitable site
in what is one of Europe's most densely
populated countries. Flevoland is about
four metres below sea level. The water
table therefore is high and consequently
the ground is soft. New techniques were
developed to anchor the antenna towers
safely which was a major consideration
since the totally flat Flevoland is often
exposed to strong gale force winds in the
winter.

The antenna towers at the Flevo site,
some of which are almost 400 feet high,
are arranged in a star -shaped formation,
giving coverage from 50° to 290° with
electrical slewing of the curtain arrays by
± 30°. The difficult polar path to the

west coast of North America is left to the
Radio Netherlands relay station on
Bonaire in the Netherlands Antilles.

The antennas are connected to new
500kW transmitters, capable of operat-
ing in any of the international shortwave
bands, and which use Dynamic Ampli-
tude Modulation (DAM). This is a power
saving technique whereby the level of the
carrier is adjusted, electronically, in step
with the level of modulation. In other
words, the peak carrier power of 500kW
is only radiated during peaks of
modulation; during quiet pieces of music,
for example, the carrier power is reduced.
With the high level of compression used
by shortwave stations, I would not have
thought this would have produced very
much of a saving, as the level of
modulation (and therefore the carrier
with DAM) is kept artificially high by the
compression. However, Radio
Netherlands claims that savings of up to
25% can be achieved on energy costs by
using DAM. This, along with other

energy -saving techniques used at the
Flevo site should raise their electricity
bills by only 2.5 times, they claim,
compared with the old Lopik site, despite
the fact that the power output has
increased five times.

The best time to listen to the new
Flevo site is at 1130-1225 GMT, when
Radio Netherlands broadcasts its first
programme in English for Europe.
Reception is excellent on 5955kHz. The
programme is repeated, with some
regional variations at 1430-1525, also on
5955kHz, and again at 1830-1925 on
6020kHz. Radio Netherlands has always
had a problem putting a good signal into
Britain during the evenings - the peak
listening time - because the Nether-
lands are really too close to most parts
of Britain for the 6MHz frequency used.
Since moving to the new Flevo site and
increased transmitter power considerably
(they used to use an old 10 kilowatt
transmitter for the 1830 broadcast) the
situation has improved somewhat, but
not as much as I think Radio Netherlands
would have liked. During the winter
especially, reception was still very poor,
with many other broadcasters also
crowding into the already over -populated
6MHz band. Reception was often better
on higher frequencies intended for Africa
and coming from the Madagascar relay
station.

I have often wondered why Radio
Netherlands does not use the 75m band
(3.9MHz) for evening broadcasts to
Europe, in common with other broad-
casters such as Deutsche Welle in West
Germany, Swiss Radio International and
the BBC. Presumably the new trans-
mitters, or antennas, do not cover this
band: an oversight in my opinion, since
it is far less crowded than the 6 or 7MHz
bands as well as being propagationally

The first broadcasts from the Netherlands were as long ago as 1919: this is the
original transmitter which used the callsign PCGG and which is now on show
in the Posts Museum in the Hague.
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more suitable in many cases. The old
argument that few listeners had receivers
covering this frequency range is no
longer true. Most SW listeners who listen
to the broadcast bands now have general
coverage receivers covering 500kHz to
30MHz instead of the old "bandspread"
sets covering just the 49, 41, 31, 25 and
19 metre bands.

Several years ago, there was a plan
known as the "Delta Project". This
involved the Netherlands and Belgium
co-operating in a station to broadcast
programmes of joint Dutch and Flemish
culture to Europe, using a high power
long wave transmitter in the Netherlands
and a high power medium wave trans-
mitter in Belgium. As I understood it, the
idea was that when not broadcasting
"Delta Project" programmes the two
transmitters could be used for the normal
external programmes of Radio Nether-
lands and the Belgian Radio and
Television, thus overcoming Radio
Netherlands' old problem of putting a
strong signal into Europe during the
evening hours.

What happened to this grand plan,
I do not know: Belgium certainly built a
transmitter which is now on 1512kHz
and used for home service programmes
in Dutch/Flemish during the day and
Dutch, English and Spanish in the
evenings. It is extremely strong in
southern England, but as far as I know
there are no longer any plans to build a
long wave transmitter in the Netherlands,
although they still have an unused
allocation on 173kHz (1734m).

Late last year, the Netherlands re-
organised their home services, which
used to be called "Hilversum 1",
"Hilversum 2" etc into "Radio 1", "Radio
2" etc up to "Radio 5", with the news
that Radio 3 (the Dutch equivalent of
BBC Radio 1) would only be broadcast
on VHF. The old Hilversum 3 had been
on 675kHz as well as VHF. Perhaps
Radio Netherlands had been hoping to
use this MW transmitter for their external
broadcasts? In any case, this will not now
happen because there was apparently
such an outcry from pop music fans who
did not have VHF receivers, as well as
people who listen on car radios covering
only LW and MW, that the decision was
over -ruled and Radio 3 remains broad-
casting on 675kHz as well as VHF.

The News

A new service, if not a new station,
is VOA Europe, which is presented in
Washington and relayed by satellite to
Europe, where it is made available to
cable networks and independent local
VHF stations. Apparently, this new idea
in international broadcasting was not so
successful. VOA Europe is now being
broadcast additionally on the Voice of
America's own 300kW medium wave

bna
RADIO AUSTRALIA

A QSL card from Radio Australia illustrating one of their log periodic transmitting
antennas.

transmitter in Munich on 1197kHz, at
times when the transmitter is not broad-
casting normal VOA programmes in East
European languages. Reception generally
in Britain is fair, though you may have
difficulties hearing this one if you live in
or near Bournemouth, Torbay, Cambridge
or Eniskillen, as there are low power BBC
Radio 3 relay stations on the same
frequency in these towns. VOA Europe
broadcasts its own news bulletins, for
example at 1000 GMT, the rest of their
programmes being mainly US rock and
pop music.

A real DX station is Radio New
Zealand. Always difficult to hear, it has
been coming in relatively well recently
around 1100 on 9600kHz, when the
"Midnight news" is broadcast. This is a
relay of New Zealand's home service -
the station in fact identifies itself merely
as "the National programme" rather than
as Radio New Zealand. This station uses
only 7.5kW carrier power, which may
sound a lot to a radio amateur, but is
positively QRP as far as broadcast
stations are concerned, where 250kW or
500kW is the norm.

Staying in the Pacific area, Radio
Australia is a lot easier to hear, especially
now that they are once again beaming
a frequency specifically to the United
Kingdom. For some years reception was
difficult as Radio Australia broadcast
their programmes only to Asia and the
Pacific, but a test frequency of 9655kHz
beamed via the long path to the UK
proved so successful that the station
recently added it to its regular schedule,
at 0700-1030. Radio Australia broad-
casts world and Pacific news on the hour
and Australian news on the half-hour,

with a lot of good music in between.
According to reports on "Media

Network" and "Sweden Calling DXers",
at least two new commercial shortwave
stations in the USA should be starting
operations this year, perhaps by the time
this is published. One is "World Harvest
Radio International", yet another religious
broadcasting station which will pre-
sumably be similar in format to the
existing WINB, WYFR and KNLS. They
expect to be allocated the callsign WHRI.
The other station apparently already has
a callsign allocated, NDXE, the first USA
broadcast station with a callsign
beginning with a letter other than W or
K. Their plans are for a commercial music
station with, eventually, shortwave
broadcasts in stereo! Whether or not this
plan ever gets off the ground, and the
stereo system to be used, remains to be
seen, as does the audibility of both of
these stations. Another commercial
shortwave station, WRNO in New
Orleans, is only rarely heard in Europe
and they have apparently been having
some financial difficulties.

Newspaper reports have mentioned
another unusual stereo radio station
project, called "Stereo 531", presumably
referring to the medium wave frequency
of 531kHz. "Media Network" has re-
ported that a ship is being fitted out in
Honduras, of all places, but I am sceptical
about whether we will ever hear this
station here in Britain, especially after the
much publicised demise of Laser 558.

That's all for this month. In the next
edition, we'll look at Radio Sweden
International's new 2 megawatt medium
wave set-up, and bring you more broad-
cast station news. Good listening.
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DEWSBURY ELECTRONICS
IC751
IC745
IC735
PS15
PS30
SM6
C2900
C290E
C271E
C271H
C25H
C27E
C45E
C47E
CBU1
CR70
CR71
CO2E
C2E
ML1
C4E
CO4E
BC35
HM9
IC3
ICBP3
BPS
CPI
DC1

1:=3 ICOM TRIO
HF Transceiver
HF Transceiver
New HF Transceiver
P.S. Unit
Systems p.s.0 25A
Base microphone for 751/745
2m 25w M/Mode
Low Multi -Mode Mobile
2m 25w M/Mode Base Stn
100W version of above
2m 45w FMA
25W FM mobile
70c 10w FM
25w 70cm FM mobile
13/U Supply for 25/45/290
General Coverage Receiver
General Coverage Receiver
2m H/Held
2m H/Held
2m lOw Linear
70cm H/Held
70cm handheld
Base Charger
Speaker mic
Carry Case
Std Battery Pack
High Power Battery Pack
Car Charging Lead
12v Adaptor

MUTEK
SLNA 50 50MHz Switched preamp
SLNA 1445 144MHz Low noise switched preamp
SLNA 145sb Preamp intended for 290
GLNA 432e 70cm Mast head preamp
RPCB 144ub Front end FT221/225
RPCB 25 TubFront end IC251/211
BRA 500u 20-5000MHz Preamp
GFBA 144e 2m Mast head preamp
SBLA 144e 2m Mast head preamp
RPCB 27tub Front end for IC271
TVHF 230c 2M -FM Transceiver
LBPF 144v Bandpass Filter
LBPF 432u Bandpass Filter
TVVF 50c 6M Converter
GLNA 433e 70cm Pre -amp
TVVF 1448 2M Transceiver

MET ANTENNAS
70ems
432-58 5 Ele
432-19T/ATV 19 Ele
432-17X 17 Els Crossed
432-17T 17 Ele Long

2M
144-5
144-71-
144-8T
144-14T
144-19T
144-6X
144 -GP

4M
70/3
70'5

5 Ele
7 Ele
8 Ele Long
14 Ele
19 Ele
6 Ele Crossed
Ground Plane

3 Ele
5 Ele

1299.00
899.00
849.00
145.00
297.85

40.25
479.00
449.00
729.00
899.00
359.00
379.00
345.00
469.00

29.90
629.00
729.00
269.00
199.00

79.35
259.00
279.00

62.10
18.56
5.50

27.50
52.80

5.50
13.75

44.90
39.95
29.90

149.90
79.90
84.90
34.90

149.90
89.90
89.90

334.90
22.40

.40
199.90

79.90
239.90

16.95
35.60
49.17
39.20

19.55
24.15
31.26
46.71
55.88
39.75
14.41

30.12
45.74

SWR/POWER METERS
WELZ
SP45
SP1OX
SP200
SP250
SP300
SP350
SP400

CN410M
CN46OM
CN520
CN500
CN620A
CN630
CN650
CNW919

CNW419
CNW518

130-470MHz PWR/SWR
1 8-150MHz PWR/SWR
1 8-160MHz PWR/SWR
1 8-60MHz PWR/SWR
1 8-500MHz PWR/SWR
1 8-500MHz PWR/SWR
130-500MHz PWR/SWR

DAIWA

69.00
34.00
89.00
65.00

129.00
79.00
89.00

3.5-150 MHz mobile cross needle 52.28
140-150 Mhz mobile cross needle 57.73
1.8-60 Mhz mini cross needle 43.85
1 8-60 Mhz cross needle 21.64
1.8-150 Mhz cross pointer. Up to 1KW 73.47
140-150 Mhz cross pointer. Up to 200W 108.89
1 2-2 5 Ghz cross pointer. Up to 20W143.75
2M Power meter and antenna tuning -
unit 116.54
1,8-30 Mhz 200W tuning unit 177.19
3-30 Mhz 8 band hi power tuner 258.73

ICS
We now have in stock the full range 01 ICS FITTY 'ASCII/
AMTOR/CW products and the remarkable ALM-203E This
keypad operated handheld 2M transceiver has a host of
features yet costs much the same as limited facility thumb -
wheel units - lust .8209.00.

TS940
TS940S
TS940S
TS930S
TS8305
AT 230
SP230
TS530S
TS43OS
PS430
SP430
MB430
FM430
SP120
MC50
MC35S
LF30A
TR7930
TR9130
TW4000A
TM201A
TM401A
T R2500
TR3500
TR2600
ST2
SC4
SMC25
PB25
MS1
R600
R2000

HS5
SP40
TH216141E
TM211E/
411E
TS711/
811E
TR3600

MR750E
MR750PE
MR300E
MR75OU
MR300U
KS065
K R500

HF General Coy 1795.00
9 Band TX General Coy RX 1695.00
9 Band TX General Coy RX 1695.00
General Coy RX 1395.00
160-10m Transceiver 9 Bands 898.00
All Band ATU/Power Meter 170.00
External Speaker Unit 51.00
160m -10m Transceiver 779.00
160m -10m Transceiver 750.00
Matching Power Supply 139.00
Matching Speaker 39.50
Mobile Mounting Bracket 13.56
FM Board for TS430 45.00
Base Station External Speaker 33.33
Dual Impedance Desk Microphone 39.56
Fist Microphone 50K ohm IMP 18.65
Hi Low Pass Filter 1kW 27.70
2M FM Mobile 365.00
2M Multimode 544.00
2M/70cm mobile 580.00
2M 25W mobile 296.00
7cms FM 12W 350.00
2M FM Synthesised Handheld 245.00
70cm Handheld 270.00
New 2M FM Synthesised Handheld 299.00
Base Stand 66.00
Soft Case 16.95
Speaker Mike 19.78
Spare Battery Pack 32.20
Mobile Stand 38.41
Gen. Coy. Receiver 323.00
Synthesiser 200KHz-30MHz
Receiver 518.00
Deluxe Headphones 29.39
Mobile External Speaker 18.08
2M/70cm Mini-Handhelds 189.00/220.00
2M/70cm FM Mobiles 398.00/466.00

21W70cm base stations 770.00/895.00

70CM Handheld 324.00

ROTATORS

Multitorque, round controller
Round and preset controller
High speed VHF rotator
Additional motor unit
Additional motor unit
Deluxe bearing
Elevation rotator (riot Daiwa)

214.00
241.00
214.00

71.74
71.74
30.30

156.40

CW/RTTY/TOR

Tono 9000E Reader Sender
Tono 550 Reader

HI -MOUND MORSE KEYS
HK702 Straight keyer marble base
HK703 Straight keyer
HK704 Straight keyer
HK705 Straight keyer
HK706 Stai9ht keyer
HK708 Straight keyer
HK802 Straight solid brass
HK806 Straight keyer
MK704 Twin paddle keyer

VIBROFLEX
Vibroflex Iambic Standard
Brass Racer
'Vibrokeyer Standard
Original Vibroplex Standard
The Presentation

MISC
AFR8000 TOR/RTTY/CW Decoder
AFR2010 TOR/RTTY/CW Decoder
AFR2000 TOR/RTTV/ASCII Decoder
AFR1000 Low cost version of above
Video module for above
CW module for AR2000
Telereader CWR610E CW/RTTV/ASCII

STAR
MASTERKEY Electronic Iambic keyer
Junkers Straight key
GW Morse Keys

P.O.A.
P.O.A.

34.44
24.00
17.00

18.09

39.95
17.18

63.98
54.59
63.98
70.54

129.62

P.O.A.
P.O.A.
P.O.A.
P.O.A.

85.00
124.00
195.00

49.95
45.00
34.99

YAESU
FT690 6m Multimode 269.00
FT980 HF Transceiver 1450.00
SP980 Speaker 78.95
FT77 Mobile HF Transceiver 479.00
FP700 PSU 150.00
FC700 Tuner 105.00
FT77s 10w version 449.00
FMU77 FM Board for FT77 28.35
FL2050 Linear Amplifier 115.00
FT290 2m M/Mode Port/Transceiver 315.00
FT290 With Mutek front end fitted 345.00
FL2010 Linear Amplifier 69.00
MMB11 Mobile Bracket 30.00
NC11 Charger 11.50
CSC1 Carrying Case 5.00
YHA15 2m Helical 7.65
YHA44D 70cm wave 9.95
YM49 Speaker Mike 20.20
MMB15 Mobile Bracket 14.55
203R NEW 2m H/Held/C/W FNB3 195.00
ET209R NEW 2m H/Held/C/W FNB3 239.00
MMB10 Mobile Bracket 8.80
NC9C Charger 9.60
NCB Base/station Charger 64.80
PA3 Car Adaptor/Charger 18.00
FNB2 Spare Battery Pack 27.02
YM24A Speaker Mike 23.75
FT726R 2m Base Station 775.00
430/726 70cm Module for above 255.00
FRT7700RX A T U 49.85
MH1B8 Hand 600 8pm mic 15.70
MD188 Desk 600 Spin mic U.80
NF1A3B Boom mobile mic 18 00
YH77 Lightweight phones 14.95
YH55 Padded phones 15.35
YH1 L/weight Mobile H/set-Boom mic 14.95
SB1 PTT Switch Box 208/708 15.70
S82 PTT Switch Box 290/790 13.80
SB10 PTT Switch box 270/2700 14.95
OTR24D World Time Clock 33.35
FF501 DX Low Pass filter 29.90

NEW MODELS
FRG8800 HF Receiver 475.00
FRV8800 Convertor 118-175 for above 80.00
FT703R 70cm H/Held 235.00
FT709R 70cm H/Held 259.00
FT27OR 2m 25W F M 315.00
FT27ORH 2m 45W F M 365.00
FT2700R 2m/70cm/25W/25W 499.00
FRG9600 60-905MHz Scanning RX 449,00

BNOS 
POWER SUPPLIES
6 amp 69.00 25 amp

12 amp 115.00 40 amp
168.00
345.00

LINEARS
LPM 144-1-100 2m, 1W in. 100W out, preamp 197.50
LPM 144-3-100 2m 3W in. 100W out. preamp 197.50
LPM 144-10-100 2m. 10W in. 100W out. preamp 175.00
LPM 144-25-160 2m. 25W in. 160W out. preamp 255.00
LPM 144-3-180 2m. 3W in. 180W out. preamp 295.00
LPM 144-10-180 2m, 10W in. 180W out. preamp 295.00
LP 144-3-50 2MN 50W out. preamp 125.00
LP 144-10-50 2M 10W in, preamp 125.00
LPM 432-1-50 70cm. 1W in, 50W out. preamp 235.00
LPOM 432-3-50 70cm in. 50W out. preamp 245.00
LPM 432-10-50 70cm. lOW in. 50W out preamp 195.00
LPM 432-10-100 70cm. lOW in, 100W out. preamp 335.00

Miscellaneous

DRAE Wavemeter 27.50
L30 30W Dummy load 8.05
L100 100W Dummy load 35.20
L200 200W Dummy load 42.55
CT300 300W Dummy load 69 00
DRAE 2m Pre-set A T U 14.50

TOKYO HI -POWER
HC200 10-80 HF Tuner 82.50
HC400

SWITCHES
Sigma 2 way 'n' Skts 19.95
Welz 2 way 50239 22.95
Welz 2 way 'n' Skts 41.90
Drae 3 way S0239 15.40
Drae 3 way 'n' Skts 19.90

COMING SOON
STAR MEMORYKEYER. Eight memories. Existing STARMASTER-
KEY will also be available. Watch this space for further details.
50 mhc met antennas now in stock.

BARCLAYCARD

DEWSBURY ELECTRONICS
176 Lower High Street, Stourbridge
West Midlands
Tel: Stourbridge (0384) 390063/371228

Allow Ten Days for Delivery
Open Monday thru Saturday.
Instant H.P. subject to status.

Access, Barclaycard and real money.
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There is a lot of talk these days about morse,
whether it is now outdated what with the more
sophisticated forms of communication. Another
discussion revolves around the necessity for a morse
test now that morse is being phased out in
professional circles. Despite these and many more
questions, the fact still remains that there is a morse
test and this has to be passed before a class A
licence can be obtained and one is let loose on the
HF bands.

Ian Poole, G3YWZ, provides a variety
of hints and tips that won't break the
bank (as long as you have plenty of

Letraset!).

Casting my mind back a few years to the time
when I was practising hard to pass my test, I can
remember two main ingredients I needed. The first
one is a good dose of determination. I can remember
having a couple of attempts at getting started and
both failed within a couple of weeks. But it was
different when a friend of mine received his licence
- this provided the impetus I needed to keep going
until I actually passed the morse test.

The second ingredient that is needed is practice. I

found that at least fifteen minutes had to be spent
each day practising in one way or another. This time
could be spent practising in a variety of ways but
initially I used a tape which a licensed friend
prepared and this consisted of each letter of the
alphabet sent three times. The idea behind this,
which seemed to work in my case, was that it
familiarised me with the sound of each letter. Having
done this I found that tape recordings of both plain
language and five or six letter groups were very
useful. Of course these had to be recorded and
changed every so often as one soon becomes very
familiar with the letter coming next and the tape
then loses its benefit.

In addition to these I found it very useful to listen
on the bands and copy 'live' CW. I found that there
was a lot of suitable morse being sent in the CW
section of 80m at the weekend when many people
were chatting in CW at reasonable speeds. Although
it may be of interest to listen on the DX bands it is
not so useful because the speeds are normally very
high and the contents are normally only the 'rubber
stamp' types where it is quite easy to guess what is
coming next.

Having passed the morse test and received the
licence I found that I had to go on CW in order to
work DX because the transmitter which I had at the
time was only AM and CW and there was not a lot
to be worked on AM! This time spent on CW proved
to be very useful and I have never regretted the fact

that I had to use CW for the first year or so I spent
on the air. However, people now say that CW is
outdated and computer technology is taking over, but
when the interference levels rise and conditions
worsen a good CW operator will be able to cope far
better than even some of the most complicated
computerised equipment.

Now from practical ideas about learning CW to
some more devoted towards station hardware.

Food For Thought

It is amazing to see what turns up at radio club
junk sales or for that matter what can be found in
any radio amateur's shack. I can remember buying a
'job lot' of aerial insulators at the local club junk sale
several years ago. There was a goodly assortment,
ceramic egg insulators, glass ribbed insulators and
some others which have since been used several
times in aerials and erected over the years. There
were some ribbed stand-off insulators which stood
idle as I had not found any uses for them. That was
until I decided to use one of them as a base for a
2m quarter wave vertical.

The insulator shown in Fig. 1 consisted of the
basic insulator with a screw through the middle that
was held in place by a wing nut. If this was used
with an old car aerial cut to size it seemed the ideal
'misers' solution to my 2m aerial problem.

The main problem was that of connecting the
aerial to the screw so that the centre conductor of

WING NUT

ASHER

SCREW INSIDE
INSULATOR

Fig. 1 The stand off insulator.

CAR AERIAL

SOLDER

ADAPTOR

THREADED
HOLE

Fig. 2 An adaptor
to join the car aerial
to the insulator.

Fig. 3 The finished
aerial.

CAR
AERIAL

ADAPTOR

STANDOFF
INSULATOR
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the coax feeder could be connected to the vertical
element inside the insulator. The solution came when
a friend with a lathe turned up an adaptor out of
brass into which the screw could be threaded at one
end, and the aerial could be soldered at the other.
The outer of the coax could then be taken to radials
made up around the base of the aerial thereby
finishing a cheap, yet robust, quarter wave vertical.

Although not everyone will have exactly the same
insulators or parts of car aerials it does give some
scope for other ideas and food for thought.

Finishing Front Panels

One aspect of homebrewed equipment which
often spoils the finished appearance is the front
panel. Previously in these pages I have mentioned the
attributes of the wide range of pre -painted cases
which are available and enable a professional finish
to be given to a piece of equipment. It often happens
that one ends up with a bare aluminium panel which
does not look very attractive. I was interested to hear
of a way of easily enhancing the looks of panels like
this by giving them a 'grained' effect.

This can be done by rubbing the panel either
with wire wool or a Brillo pad. If it is done carefully,
ensuring that all the brushing is in exactly the same
direction, it gives a pleasing finish. The lettering can
then be applied using Letraset or another similar form
of lettering system. The panel and the lettering can
then be protected by covering it with clear fablon or

the adhesive book covering which is available at
most large stationers. The covering should be laid
carefully onto the panel, starting at one side and
ensuring that no creases or air bubbles form. The
edge can be trimmed and the holes in the panel
cleared so that the controls and indicators can be
mounted onto it giving a reasonable finish for a
minimum outlay of cost and effort.

Decorating The Shack

Many of us enjoy collecting QSL cards to a
lesser or greater degree. After a while most of us will
have accumulated a fair collection of cards, some
which confirm prized contacts. It is only natural to
want to pin these ones up around the shack to show
them off. Unfortunately this can often damage them
as pinning them up puts a hole in them, and then
after a few months the pin may corrode slightly and
leave another mark. Alternatively Blutack could be
used, but again, this leaves a mark after a while.

Because of these problems I hit on the idea of
mounting the QSL cards onto postcards or some
other suitable card using photograph corners. Then
the postcard itself can be pinned or stuck with
Blutack to the wall leaving the QSL cards free from
damage. As postcards and photo corners are often
found around the home, or they can be bought from
a local stationer. It is a simple, easy and cheap
method of enabling QSL cards to be used to
decorate the shack without spoiling them.

WATE 4 PUBLICATIONS

ELEC
DTTRANTONOICSN YOU SHOULDN'T BE WITHOUT!

UK LISTENERS CONFIDENTIAL
FREQUENCY LIST

This publication has now sold well over 2500 copies since it was
advertised only a few months ago. Now the recent updated
version is selling even better. No self respecting listener should
be without a copy. If you enjoy exploring the short wave bands
then this publication will add to your enjoyment. It covers the hf
spectrum from 2 to 30 mHz and gives details of transmissions
outside the amateur bands. Specially designed for the UK and
European listener it sets out in a very easy way a comprehensive
list of hundreds of interesting transmissions that will keep you
occupied for days on end! Only a fraction of the cost of other
similar publications it contains details of Marine. Air. Military,
Embassy, Press and News agencies. Many listings have time
schedules included together with comprehensive RTTY details It
tells you the frequencies used by civil and military aircraft whilst
flying the Atlantic, when and where to pick up the press bulletins,
long distance marine traffic etc and much more. Send today for
your copy of this worthwhile publication

£4.95 p&p 50p

VHF -UHF AIRBAND
FREQUENCY LIST

This frequency manual is without doubt the most comprehensive
1st of VHF/UHF aircraft listings available ir, the UK. Of vital
mportance to the airband enthusiast or indeed any keen

VHF/UHF listener it sets out in a very easy to follow manner full
details of a whole host of stations. Every known UK airfield
equipped with radio is listed together with the appropriate fre-
quencies. etc. Included are Civil, RAF. USAF, MOD. Naval fields
on both VHF and UHF bands. There are also air to air frequencies.
the Red Arrows frequency, and much more Send today for your
copy and find out just how much you have been missing!

£3.95 p&p 40p

SCANNER OPERATORS GUIDE
TO THE VHF -UHF SPECTRUM

Many listeners have asked for a guide to the wide VHF/UHF
spectrum and to meet this request we have recently published
this frequency manual. It covers the range 27 to 1300 mHz and has
been specially prepared for the UK listener. Anybody who has
used a scanning receiver will know that the wide frequency range
involved means that it is difficult to know exactly where to listen.
This guide takes all the guessing out of monitoring. It lists all the
services throughout the spectrum together with both simplex and
duplex frequency splits. If you've spent your hard earned money
on a scanning receiver or are considering buying one you'll find
that this publication contains a wealth of information that has
previously remained un-published!

£3.95 p&p 40p

HF OCEANIC AIRBAND
RADIO SUPPLEMENT

Prepared in response to many requests for more information
about the air traffic on the hf bands this little guide sets out to
explain to the beginner how the hf band works in relation to air
traffic. It contains full details of the world aircraft frequency
bands in the range 2 to 23 mHz together with control frequencies
and those commonly used for Oceanic control. Also included are
many VOLMET frequencies. the Search and Rescue frequencies
used by RAF helicopters and Nimrods. the Hf RT network,
London Company frequencies, European control centres etc. An
ideal companion for the hf airband listener. Send today for you
copy.

£1.95 p&p 35p

18-20 MAIN ROAD, HOCKLEY, ESSEX - 12, NORTH STREET, HORNCHURCH, ESSEX.
MAIL ORDER TO:- 18-20, MAIN ROAD, HOCKLEY, ESSEX TEL (0702) 206835
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Q1
I never cease to be amazed by the
number of different reasons which I
hear given by relatively new
operators for not progressing from
class B to class A licences. Of these,
"I cannot afford a £1000 for an HF

'small ads' columns at very reason-
able prices. Provided that it is
restored to good working condition,
the radiated signal will be indis-
tinguishable from the most
expensive modern transceiver.

On HF, you can always match the rig to the pocket,
if you know what you need and how to get it. Brian

Kendal, G3GDU, explains the basic requirements
and where to start getting on to HF cheaply.

rig" and "I'll not be able to get
planning permission for a tower and
beam" are by far the most common.
Both are based on misconceptions,
for, as old timers will tell, it is far
cheaper and easier to radiate a

potent signal on HF than on VHF.
The acquisition or construction

of equipment which will radiate a
creditable signal on HF need not
prove expensive and aerials other
than those designed on the
principles of Professor Yagi are quite
capable of working DX. In these
articles, however, we will only
concern ourselves with equipment.

Misconceptions are quite under-
standable, for much of the adver-
tising gives the impression that,
without the plethora of facilities
available today, operation is all but
impossible. Consideration of equip-
ment is, therefore, usually confined
to discussion of ancillary features
which, although perhaps useful, are
certainly not essential. If, however,
equal consideration is given for the
minimum requirements for HF
operation, the options immediately
become wide open.

As it is necessary to learn morse
code in order to gain a class A
licence, why waste the effort spent!
On CW it is possible to radiate a
potent signal at minimum cost.
Furthermore, many experienced
operators say that this mode gives
far more satisfaction and enjoyment
than any other. If R/T operation is
required, there are many older SSB
transmitters available through the

Back To Basics

In order to contact other
amateur stations, a transmitter and
a receiver capable of operating on
the desired mode of transmission are
necessary. Whether these stand
separately on the bench, are inter-
connected, or are combined within
a single box cannot be determined
by the distant station. He can only
ascertain signal strength, stability,
the quality of transmission in terms
of the purity of CW tone or the
speech characteristics of an R/T
transmission and the ability of the
person operating. Provided, there-
fore, that the station transmitter will
radiate a signal of adequate strength
and quality, it will meet all necessary
requirements. Any further facilities

available within the equipment are
for convenience only.

For reception, the receiver must
be capable of receiving the mode in
use, have adequate sensitivity to
receive weak signals and possess
sufficient unwanted signal rejection
to isolate the desired transmission.
Again, any further facilities are for
convenience only. How do these
basic requirements relate to
equipment?

The Transmitter

In the case of the transmitter,
the first requirement is that it must
radiate a stable signal. All modes of
operation currently in use on the HF
bands (except 10m FM) require the
use of a beat frequency oscillator
(BFO) for reception. In CW operation,
a beat frequency between BFO and
incoming signal of about 1kHz is
normally considered optimum and a
receiver bandwidth as narrow as
100Hz may be selected. Considering
these factors, a short term
transmitter frequency stability of
better than 50Hz is necessary.
Although the receiver bandwidth is
wider for SSB, a similar stability is
necessary in order to maintain
constant speech characteristics.

The second requirement is that

IF
TRANSFORMER

TO
PREVIOUS
STAG E

CRYSTAL 455kHz
OR 1.6MHz

TO
SUCCEEDING
STAG E

Fig. 1 The single crystal filter as fitted to many wartime and early post war
receivers. The response may be controlled by adjustment of CT and CN
which are often panel mounted controls.
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the signal should be of good quality.
On CW this invariably means that the
note should be a good T9. For SSB
the speech quality should be reason-
able, no residual carrier or unwanted
sideband evident and any speech
processing within reasonable limits.

Lastly, the transmitter should
radiate a signal of adequate strength.
Although QRP operation is a very
interesting and highly skilled aspect
of amateur radio, it may prove very
frustrating for the beginner. Higher
power must, therefore, be recom-
mended, for 100 watts is quite easy
to obtain and even 25 or 50 watts
into a good aerial will still provide a
very potent signal.

The Receiver
Obviously the first essential is

that it should be capable of receiving
the mode of transmission in use. For
HF operation (except of course 10m
FM) this means that the equipment
must possess a BFO. This may seem
self evident, but there are at least
two models of government surplus
"communications" receivers without
one.

Secondly, the sensitivity of the
receiver must be adequate to receive
signals of strength equal to the
atmospheric noise level. This varies
very widely from one band to
another. For example, at certain
times of the year, background noise

on 160 and 80 metres may be as
high as 50-100 microvolts whilst, on
10m, noise levels are often only a
small fraction of a microvolt. Most
receivers, manufactured over the
past 30 years, have a sensitivity
better than 0.5uV and, in general,
this is adequate for most HF
operation. Wartime receivers usually
had a sensitivity of around 2-3uV
which is normally adequate for 20m
and the lower frequency bands.

Thirdly, the receiver must exhibit
sufficient unwanted channel
rejection. This is a very complex
subject; but, in simplest terms, there
are four sources of unwanted
signals: adjacent channel, second
channel, cross modulation, and inter -
modulation products. The ability to
reject unwanted adjacent channel
signals (ie selectivity) is a measure
of the quality of the intermediate
frequency amplifier stages. The
bandwidth of a receiver should be
just sufficient to accept the signal
radiated by the distant transmitter
and reject all others. Of course in
practice this is impossible, but
modern developments in filter design
have come very close to the ideal.

For CW operation a very narrow
bandwidth is desirable (less than
0.5kHz) and in many older receivers
this was obtained by a simple, single
crystal filter. These may be adjusted
to give an excellent response. Other

receivers (known as double super-
hets) included a second, very low
frequency, IF amplifier at which the
required selectivity could be
obtained.

For SSB operation, a bandwidth
of about 2kHz is required with a
sharp cutoff on either side. This is far
more difficult to obtain. In general,
satisfactory operation will only be
obtained from mechanical or
multiple crystal filters or some
double superhet receivers.

Second channel interference is a
characteristic of superhetrodyne
receivers in which the equipment will
respond to signals displaced by an
amount equal to the intermediate
frequency on the opposite side of
signal to the local oscillator. This
does not normally present a very
serious problem for most receivers
have adequate RF selectivity. It may
become evident, however, in older
receivers using a 455kHz IF when
operating on 15m and higher.

Cross modulation is caused
when extremely strong signals on
another frequency drive one of the
early stages of the receiver into non -
linearity. This problem was most
evident in the early solid state
receivers. It may be considerably
reduced by improving RF selectivity,
decreasing RF gain, or inserting an
attenuator between aerial and
receiver.

HAM RADIO TODAY MAY 1985 please mention HRT when replying to advertisements. 73G4NXV 23



Intermodulation products are the
result of the mixing of fundamental
and harmonic frequencies of any
signals present within a receiver.
These may originate internally (such
as BFO, local oscillators, etc) or be
introduced through the aerial circuit.
These internal products are a

measure of the quality of the circuit
design and should be at a very low
level. Those introduced when the
aerial is connected can be minimised
by good RF selectivity and a

reduction of RF stage gain.

The Minimum Expense
Station

Having considered the minimum
requirements for an effective
amateur radio station, these must be
converted into terms applicable to
equipment, a major factor being the
finance available.

The first consideration is which
modes of transmission are required.
If SSB operation is considered
essential, then only equipment
manufactured later than about 1960
is available. If only CW operation is
anticipated, almost all equipment
manufactured during or since the
war will meet the requirement.
These will almost invariably be
separate receivers and transmitters.
If a transceiver is required, only
equipment manufactured after about
1965 can be considered.

Almost all equipment which may
be considered under these criteria
will use valves or, at the most, two
or three transistors. Compared with
modern solid state equipment, the
circuitry is very simple. This,
however, gives the considerable
advantage that, should a fault
develop, it may easily be repaired on
the kitchen table using only simple
test equipment and basic tools.
Furthermore, with the assistance of
a little modern technology, there is
usually little difficulty in upgrading
such receivers and transmitters to a
performance never envisaged by the
original designer.

Some amateurs may be deterred
from purchasing older equipment by
the thought that continual valve
replacement will be necessary.
Nothing could be further from the
truth for, although valve life was
often considered to be in the order of
1000 hours operation, in practice it
is far more.

A while ago, the author removed
from service a commercial trans-

mitter which had been in 24 hour
operation for over 20 years. The
maintenance records indicated that
the original PA valves had been in
use throughout that period and
closer examination showed that
these valves (807s) still met their
manufacturers specification. A few
years ago, the BBC withdrew a
broadcast transmitter after 40 years
service. One valve, an ML4, had been
in use thoughout that period. In the
author's own experience, his KW
Viceroy transmitter needed only two
valve replacements in 16 years
operation and his Drake 2B receiver
only three in 24 years to maintain the
original maker's specification.

Horne -brewing

A further option is to consider
building the station in whole or in
part. This could prove by far the
cheapest way of getting on the air,
especially if full advantage is taken
of radio club junk sales and rally
bargain counters. The real secret
here is to design the equipment
around the available components
rather than selecting a design and
then trying to find components to fit.

Very often commercial, broad-
cast or ex -government units can be

adapted for use in either transmitter
or receiver. Even though the final
appearance of the station may be
like the proverbial "dog's dinner",
there is no reason why it should not
be capable of radiating a highly
creditable signal. A combination
almost invariably used in the early
post war period was that of a

commercial receiver in conjunction
with a home built transmitter. The
transmitter could be as simple as a
single valve crystal oscillator, but if
a three valve unit were constructed,
VFO controlled, multi band operation
was possible.

Quite recently, the author was
asked to design a simple CW HF
transmitter for Raynet use. In its final
form, this was a two stage crystal
controlled rig running about 10-15
watts input. On test, using only a 40'
indoor aerial, in two weeks, 50
stations in 25 countries were worked
on a single channel on 40m. There
would appear to be no reason why
a similar approach should not be
possible today, especially as several
firms now market kits for simple
solid state transmitters. Even so, the
older approach may prove more
economic in terms of RF watts
output per pound sterling.

When I have suggested this
approach to younger amateurs, I

have often been asked where
suitable circuit information can be
found. The answer is the same as for
the components - junk sales and
rallies. Very often old ARRL or RSGB
handbooks and bundles of maga-
zines from the 50's and 60's are
available for a few coppers and these
will provide all the information
needed. A further advantage is that
with valve technology, sections from
different circuits can easily be
combined to match the components
available.

When the transmitter is
complete, the lack of a brand name
and the fact that it uses valves may
cause some embarrassment. But
you can always invent your own
brand and announce to the world
that you are using a "Mk2 Scrugg
fully thermionic state equipment"! If,
you do not wish to home brew, or
you are not sure which equipment
may be suitable for your require-
ments or cheque book, next month
I shall be describing some of the
older equipment which is available
and which will enable you to get on
the air for a cost between £20 and
£200.
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Your at -a -glance guide to what's happening around the clubs, on the air and in
general radio -wise.

1 Apr

2 Apr

3 Apr

4 Apr

5-6 Apr

6 Apr

7 Apr

8 Apr

Fylde ARS: Building A Simple Receiver by G3AEP
Wolverhampton ARS: meeting.
Stevenage DARS: Report by the Pilot of GIOOTO.
White Rose ARS: Satellite Communications video.
Three Counties ARC: The Solar System.
Fareham DARC: on the air natter night.
Cheshunt DARC: meeting.
Horndean DARC: film show by G4BEQ.
Horsham ARC: Mechanical TV by G3PVH.
N Wakefield RC: SSTV by G4FBA.
Ayr ARG: Raynet by GM3ZDH.
Amateur Radio and Computer Club: meets at the
Crown, Bishops Waltham.
W Kent ARS: meeting.
Maidstone YMCA Sportscentre ARS: Chassis
Bashing by G3REM.
Southend DRS: meets every Friday at 7.30 pm at
the Rocheway Centre, Rochford.
Clifton ARS: meeting.
Coventry ARS: All About VHF NFD.
Maltby ARS: AGM at the Hellaby Community Hall.
Taunton DARC: meets every Friday at 7.30 pm in
the Basement of the County Hall, The Crescent,
Taunton.
Pontefract DARS: Ceilidh.
S Manchester RC: meets every Friday at the
Salemore Community Centre, Norris Road, Sale at
8 pm.
Radio Society of Harrow: activity night.
RSGB National Convention at the NEC,
Birmingham. See you there!
Mid Ulster ARC: meets at the Guide Hall, Castle
Hill, Gilford at 3 pm.
Borehamwood and Elstree ARC: quiz at the
Wellington.
Basingstoke ARC: Propagation by G3LTP.
Worcester DARC: construction contest.
Braintree DARS: Arrow equipment display.
Todmorden DARS: UK Atomic Energy Authority.
Welwyn Hatfield ARC: meeting.
Felixstowe DABS: social.
Southdown AIRS: Linear Amplifiers and 50MHz by
Ken Willis G8VR.
Morecambe Bay ARS: morse class.
Bromsgrpve ARS: surplus sale by auction.
Worksop ARS: Then and Now by G5UM.
Wolverhampton ARS: meeting.
Keighley ARS: informal.
Bury RS: Fibre Optic Transmissions by G4KLT.
Verulam ARS: activity evening.
Chester DRS: Power Supplies by G3EON.

Westmorland RS: A Pheasant talk by G4UWG.
9 Apr Fareham DARC: How to Predict Lift Conditions by

G8VOI.
Lothians RS: DF Tune Up, Construction contest
and Rig Check.
Cheshunt DARC: natter night.
Stockport RS: meets at the Magnet Inn, Welling-
ton Road North, Stockport.
Wirral DARC: Skydiving at the Irby Cricket Club,
Mill Hill Road, Irby.

10 Apr Conwy Valley RC: GW3MZY.
Milton Keynes DARS: SWL activity night.
N Wakefield RC: on the air.
Southgate ARC: surplus equipment sale.
Edgware DRS: Clandestine Radio by G3BA.
Pontefract DARS: visit to British Telecom.
Preston AIRS: Weather Satellites by G3NKL at the
Lonsdale Club, Fulwood Hall Lane, Fulwood at
7.45 pm.

11 Apr Maidstone YMCA Sportscentre: Contest Operating
by G3ORP.
Wimbledon DABS: Electric Shock by G3ESH,
GOCLK and St John's Ambulance
Clifton ARS: meeting.
Maltby ARS: Operating Techniques by G3BA.
Dunstable Downs RC: Spectrum Check Log
Program by G3XJ0.
Radio Society of Harrow: lnmarsat the
International Maritime Satellite Organisation by
Hans, LA1YQQ.

14 Apr Atherstone ARC: Clandestine Radio in the
Japanese POW Camps on the Burma Siam
Railway by G3BA.
S Cheshire ARS: AMSAT and OSCAR 10 at the
new venue.
Milton Keynes DARS: SWL competition and
construction contest.
Southdown AIRS: meeting
Morecambe Bay ARS: VHF film evening.

15 Apr Borehamwood and Elstree DABS: quiz.
Fylde ARS: informal with morse.
Wolverhampton ARS: meeting.
Midland ARS: 50 Years of Amateur Radio by
G3BA.
Dartford Heath DFC: pre -hunt meeting.
Chester DRS: Oscillators by G3SEJ.
Stevenage DARS: video and film evening.

16 Apr Three Counties ARC: Direction Finding by G2FIX.
Worcester DARC: informal.
Fareham DARC: on the air natter night.
Hastings ERC: junk auction.
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Cheshunt DARC: chairmans lecture.
Brighton DARS: meeting
Stockport RS: natter night.

17 Apr N Wakefield RC: natter night.
Pontefract DARS: Raynet Group AGM.

18 Apr Ayr ARG: The Other Mans Shack Video by
GM3KJF.
W Kent ARS: AGM.
Clifton ARS: meeting.
Winchester ARC: Construction and Commissioning
of Goonhilly Down by G3WPT.
Coventry ARS: night on the air.
N Bristol ARC: bring and buy.
Radio Society of Harrow: activity night.

20 Apr Dartford Heath DFC: DF hunt.
21 Apr Todmorden DARS: informal chat night.

Welwyn Hatfield ARC: meeting.
Felixstowe DARS: ten pin bowling.
Plymouth ARC: meeting.
Morecambe Bay ARS: morse class.

22 Apr Bromsgrove ARS: meeting.
Worksop ARS: Power Supplies by G8VHB
Wolverhampton ARS: meeting.
Keighley ARS: visit to Menwith Hill Station,
Harrogate.
Verulam ARC: LF Antennas and Sunspot Minimum
by John Heys, G3BDQ.
Chester DRS: Introduction to Microwaves by
G3PFR.

23 Apr Fareham DARC: The Termitg by G4ITG.
Lothians RS: HF and VHF Operational night with
GM4BYF.
Cheshunt DARC: natter night.
Crawley ARC: Antennas by G3TNO at the new
venue, Crawley Leisure Centre.
Stockport RS: meeting.
Wirral DARC: on the air with GB2WDC.

24 Apr Greater Peterborough ARC: RSGB video Space
Shuttle.
Edgware DRS: informal.
Pontefract DARS: project evening.
Preston ARS: The Ultra Secret.

25 Apr Wimbledon DARS: Propagation During Cycle 21 by
G2FKZ.
N Bristol ARC: Home brew competition.
Clifton ARS: meeting.
Coventry ARS: meeting.
Dunstable Downs RC: DF contest.
Radio Society of Harrow: SSTV, RTTY, and Others
by G6GCM.

28 Apr Atherstone ARC: AMTOR by G3WHO.
Morecambe Bay ARS: junk sale.

29 Apr Wolverhampton ARS: meeting.
Keighley ARS: informal.
Chester DRS: Your Questions Answered.

30 Apr Three Counties ARC: AGM.
Fareham DARC: on the air natter night.
Cheshunt DARC: Brains Trust Q and A session.

1 May Horndean DARC: CW With A Difference by
G3JZU.
N Wakefield RC: Crime Prevention by Morley CPO.
Horsham ARC: Data Bases by G3IEE.

2 May Ayr ARG: AGM.
Amateur Radio and Computer Club: meets at the
Crown, Bishops Waltham.
W Kent ARS: constructors contest.
Southend DRS: meets every Friday at the
Rocheway Centre, Rochford.
Coventry ARS: night on the air.
Taunton DARC: meets every Friday.
Dartford Heath DFC: AGM at the Scout House,
Broomhill Road.

S Manchester RC: meets every Friday.
Radio Society of Harrow: activity night.

3-5 May Porchester Community Association Arts and
Crafts Exhibition with Fareham DARC running
GB2HAM special event station.

4 May British Amateur Television Club rally at the Crick
Post House Hotel J18 off M1 with more space for
traders and demos in the Marquee outside.
Lecture programme plus lots for all the family.
Free admission and doors open at 10.30 am.
Mid Ulster ARC: meeting at the Guide Hall, Castle
Hill, Gilford at 3 pm.

5 May Borehamwood and Elstree ARC: meeting.
Basingstoke ARC: Home Construction by G3CBU.
Felixstowe DARS: Fibre Optic TV by 8T Research
Labs.
Todmorden DARS: chat night.
Dartmoor RC: mobile rally at the Town Hall,
Princetown, Devon from 10 am to 3 pm for
traders and followed by an auction of equipment.
Further details phone Cliff on Tavistock 2318.

6 May Fylde ARS: equipment sale.
Dartford Heath DFC: pre -hunt meeting.
Dunstable Downs RC: visit to Milton Keynes TV.
Stevenage DARS: radio quiz.
Wolverhampton ARS: home built equipment
competition.

7 May Fareham DARC: 24cm TV demonstration by
G3VXM.
Worksop ARS: visit to Bolsover club.
Brighton DARS: meeting

8 May Conwy Valley RC: fox hunt.
N Wakefield RC: visit to Leeds/Bradford Airport.
Southgate ARS: A History of the Marconi
Company.
Edgware DRS: meeting.
Preston ARS: Commercial Radio and Stereo Broad
casting by G6U0H.

9 May Wimbledon DARS: inter club quiz vs Coulsdon
ATS.
Radio Society of Harrow: The Outgoing
Chairman's Lecture.

10 May Radio Boot Fair at Whitfield near Dover opening at
10 am with an entrance fee of 20p with room for
30 pitches minimum. Anyone interested contact
Ian, G3ROO, at Rosemount, Church Whitfield,
Dover phone 0304 821588.

11 May Drayton Manor Rally.
Dartford Heath DFC: DF hunt.

12 May Atherstone ARC: club night on the air.
Southdown ARS: meeting.
Milton Keynes DARS: Long Range
Communications Systems by USAF.
Morecambe Bay ARS: RSGB by G3XSN.

13 May Bromsgrove ARS: AGM.
Keighley ARS: informal.
Bury RS: film show.
Chester DRS: Computer Aided Design by GW8ICT.
Delyn RC: meeting at 8 pm in the Daniel Owen
Centre, Mold.
Wolverhampton ARS: PEP The Whys and
Wherefores.

14 May White Rose ARS: AGM.
Three Counties ARC: HM Coastguard.
Fareham DARC: on the air natter night.
Lothians RS: Raynet by GM3OWU.
Stockport RS: meeting.
Wirral DARC: quiz night.

15 May N Wakefield RC: G400C.
16 May Ayr ARG: field day planning.

W Kent ARS: meeting.
Winchester ARC: Satellites for TV by G3RDQ.
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17 May Milton Keynes DARS: Long Range Aircraft.
Communication by USAF, Upper
Heyford.

18 May Mid Ulster ARC: annual mobile rally at Parkanaur
House, six miles from Dungannon on the main
Ballygally Road, with the usual trade stands and
bring and buy stall. Talk in on S22 if you get lost.

19 May Braintree DARS: AGM.
Felixstowe DARS: social.
Todmorden DARS: chat night.

20 May Worksop ARS: Clandestine Radio by G3BA.
Chester DRS: Outside activity evening at
Shepherds House, near Frodsham.
Fylde ARS: informal natter night.
Wolverhampton ARS: SSB Transceiver Checks,
Tests, and Power Measurements by G4WAS.

21 May White Rose ARS: meet the new committee.
Fareham DARC: SHF Measurements by Alan
Dearlove.
Hastings ERC: Antennas.
Brighton DARS: meeting.
Stockport RS: natter night.

22 May Greater Peterborough ARC: VHF NFD preparations.
N Wakefield RC: social at the Water Prince
Floating Restaurant.
Edgware DRS: constructors contest.
Preston ARS: preparation for HF NFD.

23 May Dunstable Downs RC: Rig Doctor - check your
equipment.

25 May Plymouth mobile radio rally at Plymstock
Comprehensive school, Plymstock, Plymouth,

26 May
27 May

28 May

30 May

1 June

opens at 10 am until 5 pm with talk in on S22.
Details from GOBNT on 0752 777777.
Southdown ARS: raft race.
Wolverhampton ARS: 2m DF hunt.
Atherstone ARC: DF hunt.
Bromsgrove ARS: club night.
Keighley ARS: Amateur Radio on a Shoestring by
Rev. George Dobbs, G3RJV.
Wirral DARC: lecture by Gordon, G3LEQ.
Chester DRS: ATV by G4EZO.
Delyn RC: meeting.
Wolverhampton ARS: your problems solved and
night on the air.
White Rose ARS: NFD briefing.
Three Counties ARC: junk sale.
Fareham DARC: on the air natter night.
Stockport RS: meeting.
Ayr ARG: Stargazing by Bill Williams.
W Kent ARS: Meeting.
Maidstone YMCA Sportscentre ARS: AGM.
Wimbledon DARS: summer bazaar.
Southend DRS Amateur Radio and Electronics
rally at the Rocheway Centre, Rochford, Essex.
Trade stands bring and buy, refreshments, RTTY
demo, family amusements. Talk in on S22.
Mid Ulster ARC: meeting at the Guide Hall, Castle
Hill, Gilford at 3 pm.

Will club secretaries please note that the deadline for the
July segment of Radio Tomorrow (covering radio activities
from 1st June to 1st August) is 26th April.

G6MLI
Steve

0782 332657
0532 536633

Contacts N. Staffs ARS
N. Wakefield RC

Derwentside ARC G1AAJ 0207 520477 Newbury DARS G3VOW 0635 43048
Donegal ARC E13BOB 074 57155 Oswestry DARC Brian 0691 831023
Droitwich DARC G4HFP 0299 33818 Plymouth ARC G4SCA 0752 337980
Dudley ARC John 0384 278300 Pontefract DARS GOAAO 0977 43101
Dunstable Downs RC Phill Morris 0582 607623 Preston ARS George 0772 718175
East Kent ARS Stuart 0227 68913 Rhyl DARC GW1AKT Nantglyn 469
East Lancashire ARC Stuart 0254 887385 Salisbury RES Neil 0980 22809
Edgware DARS John Hatfield 64342 Shefford DRS G4PSO Hitchin 57946
Exeter ARS Roger Tipper 0392 68065 S. Bristol ARS Len Baker 0272 834282
Fareham DARC Alan 0329 288139 S. Cheshire Chris 07816 73185
Farnborough DRS Mr Taylor 0252 837581 S. Lakeland ARS Dave 0229 54982
Felixstowe DARS G4YQC 0473 642595 S. Manchester ARC Dave Holland 061 973 1837
Fylde ARS PRO 0253 737680 S. Tyneside ARS G4XWR S. Shields 543955
Galashiels DARS GM3DAR 0896 56027 S. E. Kent (YMCA) ARC John 0304 211638
G. Peterborough ARC Frank 0733 231848 Southdown ARS P. Henly 0323 763123
Halifax DARS D. Moss 0422 202306 Stevenage DARS G4ISO 0462 892765
Harrow RS Dave Atkins 0923 779942 Stockton DARS John Walker 0642 582578
Hastings ERC Dave Shirley 0424 420608 Stowmarket DARS M. Goodrum 0449 676288
Haverhill DARS Rob Proctor 0787 281359 St Helens DARC A. Riley 051 430 9227
Havering DARC GOBOI 04024 41532 Swale ARC B. Hancock 0795 873147
Hornsea ARC Norman 0262 73635 Telford DARS Tom Crosbie 0952 597506
Horsham ARC Pete Head 0403 64580 Three Counties ARC Keith, GOBTU 0730 66489
Inverness ARC Brian 0463 242463 Tiverton (SWI RC Alan 0392 881569
Keighley ARS G1IGH 0274 496222 Todmorden DARS G1GZB 070 6817572
Kidderminster DARS Tony 0562 751584 V White Horse ARS Ian White Abingdon 31559
Kingston DARS G3ODH Epsom 26005 Verulam ARC Gerry St Albans 52003
Lagan Valley ARS Jim 0846 682474 WACRAL G4NPM 0795 873147
Leighton Linslade RC Pete Brazier 052 523 270 Wakefield DRS G8PBE 0924 378727
Lothians RS Robin 0506 890177 Welland Valley ARS J. Day 0858 32109
Loughborough ARC Philip 0509 412043 Welwyn Hatfield ARC Dave 07073 26189
Loughton DARS G6FWT 01-508 7190 West Kent ARS B. Guinnessy 0892 32877
Maidenhead DARC John 0628 28463 Westmorland RS G. Chapman 0539 28491
Maidstone YMCA S/C ARS G4AYD 0622 29462 White Rose ARS G4YEK 0423 884481
Maltby ARS Ian Abel 0709 814911 Willenhall ARS G4LWI 0902 782036
Medway ARTS Tony 0634 578647 Wimbledon DARS G3DWW 01 540 2180
Midland ARS G8BHE 021382 0086 Winchester ARC Gordon 0703 772191
Mid Sussex ARS G1FRF 0791 82937 Wirral ARS Cedric 051 625 7311
Mid Ulster ARC Sam 0762 22855 Wirral DARC Peter 051 677 7376
Mid Warwickshire ARS G4TIL Southam 4765 Wolverhampton ARS Keith 0902 24870
Milton Keynes DARS Dave 0908 501310 Worcester DARC D. Batchelor 0905 641733
Morecambe Bay ARS G3PER Heysham 52659 Worksop ARS G4ZUN 0909 486614
N. Cornwall RS J. West 0288 4916 308 ARC (Surbiton) Dave Davis 01 399 5487
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JUST IN CASE YOU MISSED US AT THE NEC...
You will not be aware of our end of line price reductions on many of our amateur
products until the end of April. You will also have missed our new rationalised price list
for the amateur product range.
Just think of all the PCB's and bits that you could have bought at silly prices before all
the other locals snapped them up. You could also have been the first person in your club
to see our latest products released for the first time on the unsuspecting amateur
public...
NEVER MIND you could catch up on most of it by sending an A5 size S.A.E. today for
the new Wood and Douglas catalogue and special offers list.

OF COURSE you could be reading this before the show...just think what you have got
to look forward to...

Anyone can sell a kit...reputation sells ours

WOOD & DOUGLAS
Unit 13 Youngs Industrial Estate, Aldermaston,

Berkshire RG7 4PQ.
Telephone (07356) 71444 Telex 846630/846631

VISA

AMATEUR
RADIO &

ELECTRONICS
a o HOBBY FAIR:

))eo c4 0

tE
To be held at WEMBLEY CONFERENCE
CENTRE SATURDAY 5th SUNDAY 6th

JULY 1986
The first two day fair to be held in the South
of England.

A major new event in the radio amateur
calendar.

Over 200 retail & manufacturers stands -
plus lots more.

See future publications for more details.

The Organisers are:

AMATEUR RADIO PROMOTIONS,
Woodthorpe House, Clapgate Lane,

Birmingham B32 3BU.
Tel: 021 421 5516

REG WARD & CO LTD South Wests
1 Western Parade Largest Amateur
Axminster Devon EX13 5NY Radio Dealer

u .7.1110 APPROVEDOffice! Agents Vaesu. Trio, loom, FDK

YAESU

:Complete range stocked:
:Full demonstration facilities:

:Mail/Phone orders on all items:
:Barclaycard, Access, Instant Credit: D E AL E R

RIO
Ancillary equipment: Adonis, AKD. AOR. Bencher, BNOS. Cap. Co. Datong.

Diawa, Drae. Hansen, Hinound, JIL, Kempro, Microwave Modules, Mutek, SEM.
Snare, Tolcyo Hypower, Tono, Toyo, Welz, Wood & Douglas

Aerials by: G. Whip, Hygain, Jaybean, Mini Products, Rexco, TET, Tonna.

New complete range Wood Douglas Kits
TAU Tuner SPC 3000lcOM Fat

Cables, plugs, sockets, insulators, etc.
Opening hours: Tues-Sat 9.5.30 (lunch 1-2) Closed Mondays

Tel: Axminster (0297) 34918

Books for
radio amateurs

ELLIOTT
ELECTRON/CS

EM P
crc ssoRIES

Aso
MASTS

THE
`HAM SHACK'

finA
111101 1111KROLUAVE MODULES

RIGS. ANTENNAS. SWR BRIDGES,
POWER SUPPLIES, TEST GEAR,

COMPONENTS, MORSE KEYS, COAXIAL
osv CABLES, ROTATORS, MICS, PLUGS
OLD
MAN TO

AND SOCKETS, SWITCHES
Call us (0533LOO 15532O93

111111/* 26/28 Braunstone Gate, Leicester
OR COME AD K AR AT

JAYBEAM
APPOINTED AMATEUR

DISTRIBUTOR ANTENNAS
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QUARTZ CRYSTALS
STOCK CRYSTALS

CRYSTALS FOR 2 METRES
HC25 £2.15 FOR ONE CRYSTAL C1.96 WHEN 2 OR MORE PURCHASED
HC6 £2.15 FOR ONE CRYSTAL £2.05 WHEN 2 OR MORE PURCHASED

TX CRYSTALS RS CRYSTALS CHANNELS IN STOCK
HC6/U 8MHZ 30PF : 44 MHZ SERIES RES : RO TO R7.S11. S20 TO S23
HC25/U 12MHZ 30 & 40PF : 44 MHZ SERIES RES RO TO R7 S8, TO S23 & S32
HC25/U 18 MHZ 25 & 20PF : 14/15 MHZ 20 & 30 PF RO TO R7 S8. TO S238 S32
HC25 : SCANNER XTLS (NOT SR9( RO TO R7 S8. TO S23 & S32

full hat available on request please send SAE
4 METRE CRYSTAL FOR 70.26 IN HC6/U AT £2.40 each
TX 8.78250 RS29.78000
70CM CRYSTALS £5.00/pr of £2.50 each
For Pye PF1 PF2 & PF70 series Wood & Douglas and FDK MULTI U11SUB(433.2) SU20
RBO RB2 RB4 RB6 R1310 RB12 RB13 RB14 RB15. ALSO for MULTI U11 ONLY SU16
SU18
CONVERTER CRYSTALS IN HC18/U AT £2.85 each.
22,000, 38.666, 42.000, 70.000, 96.000. 101.000, 101.500, 116.000
FREOUENCY STANDARD £2.75 each
HU6/U 1000kHz 3.50MHz 5.00MHz 10.000MHz 10,7000MHz HC18/U 10000kHz
7.00MHz 10.70MHz 48.00MHz 100.00MHz Also HC6/U455kHz £3.25 each
TONEBURST, I.F. 8 MPU CRYSTALS IN HC16 £2.25 each.
7,168MHz ifor 1750 HZ Tone), 10.245 (for 10.7 I.F.) 3.2768 5.0688 14.3180.15.00000
YAESU CRYSTALS for FT101's FT901 8 etc £4.00 each
Many available ex stock (A list is avaialble on request pse send S.A.E.)

P.O. Box 19 ALL PRICES ARE
Erith
Kent DA8 1LH EX VAT PLEASE ADD 15%um.

FUNDAMENTALS
FREQUENCY RANGE

MADE TO ORDER CRYSTALS
OVERTONES

PRICE FREQUENCY RANGE PRICE
5 TO 50 kHZ f21.00 3rd OVT 21.00 TO 65 00 MHz £4.55

50 TO 150 kHZ £11.00 5th OVT 60.00 TO 110.0 MHZ £5.10
150 TO 500 kHZ £7.60 5th OVT 110.00 TO 125.0 MHZ C7.40
160 TO 999 kHZ C11.90 7th OVT 125.00 T0175.0 'MHZ £10.00

1 TO 1.5 MHZ C10.75
1.5 TO
2.0 TO

6T0
21 TO

2.0 MHZ
6.0 MHZ
21 MHZ
25 MHZ

£5.10
£4.75
£4.55

6.50

DELIVERY 2.0 TO
5T0
1 TO

175.0 MHZ 2 TO 3
999.9 kHz 6 to 8
1.499 MHz 3 to 4

weeks
weeks
weeks

Unless otherwise requested fundamentals will be supplied for3Opf load capacitanceand overtonesfor series
resonant operation
HOLDERS:- PLEASESPECIFY WHENORDERING- else HC25/U suppliedforXTLSabove3 MHz HC13/U
6-200 kHz 1-4C6/U & HC33/U 170 KHz-175 MHz HC18/U & HC25/U 2-175 MHZ
DISCOUNTS: Price on application for10+ units to same frequency/spec orbulk purchasesof mixed frequen-
oes We supply FREE xtals for use in U.K repeater&
COMMERCIAL CRYSTALS: available on fast delivery and at competitive price& Please send for list stating
interests
EMERGENCY SERVICE: for XTALS 1 10125 MHz. Add the surcharge for each XTAL Days refer to working
day& 4 days -I-E12,6 days +f7.8 days +C5. 13 days +C3.
CRYSTAL SOCKETS HC25 £0.20 ea. HC6 £0.25 ea MINIMUM ORDER CHARGE C1.50 unless ordered
with crystals
TERMS: Cash with order post Inc. to U.K & ireland Cheques& P.O.'s to OSL LTD.
A stamped addressed envelope with ALL enquiries please.

Telephone: 01-318-4419 24Hr Ansafone: Dartford (0322) 330830
Telex: 8817271 GECOMS-G (Attention QUARTSLAB)

BECOME A
RADIO AMATEUR
Train now for the Radio Amateur Licence
examination. No previous knowledge
needed, only a few hours per week of home
study for 3 to 6 months. Post coupon now
for details or tel. 062 67 6114(24 hr service)

British National Rodo 8 Electrawcs School P.O. Box 7, Teignmouth,Devon, T014 OHS

--N,
CACC
Name

Address

FREE brochure without obligation from: -
British National Radio &Electronics School I

P.O. Box 7, TEIGNMOUTH, DEVON, TQl4 OHS

L HRT/5 BLOCK CAPS PLEASE j

AKD
VHF/UHF ABSORBTION1

WAVEMETER

lia- _ ki Covers 120-450 MHz. Extremely
.4/ sensitive. Low profile. Requires

PP3 battery Only £24.95

Armstrong
Kirkwood
Developments

2MTR PRE -AMP
18db of gain. Fail safe circuit.
Min. 25 watts through power.
S0239 connectors

Only £24.95
Both products carry a
2 year no quibble guarantee.

"A.A.AAA
The name forwavemeters, Pre -amps
and rf filters

AKD

ALSO AVAILABLE FROM MOST LEADING AMATEUR RADIO DEALERS
Prices include VAT, postage 6 pecking.

(Prop.) J.W. ARMSTRONG
10 Willow Green, Graham Park Estate, London, NW9. Tel: 01-205 4704

Modifying the Keydaptor
This modification was devised so
as to enable the use of the more
popular LM380N IC and to enable
the Keydaptor to be run from the
station PSU rather than batteries.
Fig. 1 shows how to reduce a
typical 1 3.8V supply to 9V to suit
the Keydaptor. It is not an original
circuit I know, but useful and less
painful than buying batteries.

Fig. 2 shows the modifications
to the PCB tracks to suit the
LM380N and Fig. 3 how the
LM380N is 'added' to the original
circuit.

Fig. 1 The circuit used to reduce the
13.8V supply to the required 9V.

D Anderson, G6YBC,
offers a couple of mods

to the Keydaptor
(published in April 1985)
which enabled you to use

CW on your FM only
VHF/UHF rig. Fig. 2 The PCB should be cut as

above if you want to use an
LM380N for IC2.

Fig. 3 The circuit diagram when using
LM380N as IC2.
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TheAdvancedSatellite
Last month you will recall that we
considered the requirements for
receiving Oscar 10's signals; this
month we will deal with the require-
ments for transmitting to its trans-
ponders. As we have seen, there are
two transponders on Oscar 10: one
functions in mode B and the other in
mode L. The mode B transponder
accepts 70cm uplink signals and
retransmits them back to earth in the
2m satellite band. As mentioned in
part 1, we shall confine ourselves to
the mode B facility, as this is the
channel used by most Oscar 10
operators. The L band facility is
highly specialised for which one
really has to have had some previous
experience of microwave techniques.
In dealing with the transmitting side
of Oscar 10, there are so many ways
in which the project can be tackled
that you may find the advice of
someone with Oscar experience
helpful.

The Compromise Game

The first point to note is that you
must decide whether to spend
money on a high power transmitter
and less on the aerial system, or a
lower powered transmitter and a
higher gain antenna. The latter offers
a much narrower beam width, all be
it a stronger signal, but the aerial
system must be directed with
greater accuracy toward the satellite.
This may present problems such as
keeping the antenna tracking accur-
ately throughout the QSO, although
not such a problem with Oscar 10,
unlike the circular orbit satellites
which pass out of range quicker. If
we go for an antenna with less gain,
and a wider beam width, our track-
ing problems are less critical but we
need more power from the trans-
mitter to get a reasonable signal into
the satellite.

Unless you have a lot of experi-
ence in VHF work and have your own

Lio_Xligeg
views on VHF aerial systems, your
best bet is to go for something like
the Tonna Oscar Special antenna
mentioned last month. This has a 19
element Yagi array for the 70cm
transmission, which gives reason-
able gain and not too narrow a beam

Arthur Gee, G2UK,
describes the transmitting

side of an Oscar 10
station in this final part

of the series.
width. If you are an experienced
VHF operator, you'll probably go for
something bigger, say a helical or
more than one Yagi in a phase
matched array. You may well go for
separate receiving array on 2m and
transmitting array on 70cm, both
arrays mounted on the same boom.
However for the purposes of this

article we'll confine our attention to
the Tonna type of antenna.

The next point to note is that for
our 70cm transmitting aerial system
we need really good quality coaxial
feeder. Losses are high enough at
70cm through all sorts of causes
without adding aerial feeder losses
to the system. Use the best coaxial
cable you can get - the writer uses
the H100 coax cable very success-
fully - and locate your aerial system
as near to the transmitter as
possible. Having sorted out our plans
for our aerial system, let's now turn
our attention to the transmitter itself.

No doubt the easiest way to
solve the transmitter question - if
money is of no consequence - is to
get a unit such as the Ten-Tec 2510
satellite station. This unit has a tune-
able 435MHz SSB/CW transmitter
and a high dynamic range 2m -
10m receive converter. The trans-
mitter unit gives lOW out and can be
used to drive a 50 to 100 watt linear
power amplifier. This should give
plenty of RF when fed into an
antenna with at least 12dB gain,

Possibly the quickest and easiest way of getting going on Oscar 10 is to
purchase a unit like this Mode B Satellite Station by Ten-Tec. Expensive
perhaps, but it will save you a lot of time and trouble.
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giving very satisfactory results.
Furthermore, both our transmitting
and receiving needs are satisfied, as
the 10m converter can be fed into
the 10m band of the station SW
receiver or the receiver section of a
standard transceiver.

This unit is available through KW
Communications Ltd, at a price
between £300 and £400. It is of
American origin with the usual price
variations resulting from pound/
dollar fluctuations. The 100W linear
and its power supply will cost
another £300. So here we are again,
in another compromise situation.
How best to spend our money. If you
can afford it, go for the 100W linear,
particularly if you are using a fairly
simple antenna. If your aerial array is
a bit more ambitious then you can
get away with a 50 watt linear or
even a 30 watt one.

An Economical Approach

Suppose however, we wish to
approach the problem rather more
economically, making use of existing
equipment. With many standard
amateur band transceivers, facilities
are provided for taking off a low
power signal from a pre -final
amplifier stage. This will be in the
region of a watt or two of RF which
can be used to drive a multiplier unit
to give a VHF signal suitable for
further amplification.

For example the Yaesu FT 707,
used by the writer, has rear panel
connections which include a coax
socket labelled "RF out". This is a
"low level signal frequency output
jack for use with a transverter" as
the instruction manual describes it.
The output is at 50 ohms impedance
at a level of 220mV. If you have a
similar facility on your transceiver,
then read on. The transceiver is
switched for the 28-30MHz band
and from this low level signal output
you can get enough RF to drive a 28
to 435 MHz transverter. This will
give you sufficient 70cm RF to drive
a 70cm linear amplifier.

The next item we need therefore
is a 28 to 435MHz transverter.
Microwave Modules can provide a
suitable unit - their MMT 432/28-S
transverter. The unit has two ranges,
432 - 434MHz and 434 -
436MHz, each for an IF of 28 -
30MHz, the required range being
selected by means of two toggle
switches on the front panel. The
higher range is required for Oscar 10

working and has been specially
provided for satellite communica-
tion. It requires an input drive of
between 1 and 750mW to give a
continuous lOW power output. A
variable input attenuator must be
added if the drive is outside the input
range. The transverter has a receive
side but this cannot be used for
Oscar 10, it acts as merely a

driver/multiplier unit for the final
linear amplifier.

If you like looking around
amongst surplus gear you may be
able to find something you can press
into use satisfactorily, for a far less
financial outlay than the above
suggestions. There are surplus
handheld transmitter/receiver units
which have an output on 70cm
giving SSB facilities of sufficient
power to drive an amplifier to a
reasonable output. One such, used
successfully by a friend of the
writer's, is the IC402, which can still
be found at times on the stalls at
radio rallies or in surplus stores.

Again some 27MHz CB gear
could be converted and adapted as
a drive unit to drive a 28MHz to
432MHz transverter. Or if you are a
dedicated home constructor you
could build a 70cm transmitter from
scratch. Certainly, a valve linear
amplifier for 50 - 100 watts output

could be made without running into
too many difficulties. The usual
amateur radio handbooks have
circuits and constructional details for
this type of equipment. Similarly, the
linear amplifier can be made up by
converting such equipment - if
you're lucky!

One final problem which you will
undoubtedly come across when you
get to stage of testing out your
completed Oscar 10 station, is that
of 'birdies'. These are harmonics
which crop up all over the place in
the receiving section of the set-up.
So you'll have to start playing around
with a few bandpass filters in the
leads connecting the various units.
The writer was fairly lucky in this
respect. All that was needed in his
case was a 2m filter between the 2m
receiving aerial array and the
receiving converter and a 70cm one
between the transverter and the
linear amplifier. These reduced the
'birdies' to an acceptable level.

So you'll see, getting set-up for
Oscar 10 is not just a matter of going
out and buying the gear. Its quite a
business getting it all sorted out. But
once you've done it, you'll find it has
all been well worth it! If you're one
of those who likes challenges and
experimenting, then have a go at
getting going on Oscar 10.
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HAVE YOU HEARD! WPO COMMUNICATIONS

KEINFIRCI
LOOKING FOR A
HANDHELD?
READ ON!
No doubt you will have heard of
Kenpro and their reputation for
uncompromising quality. But have
you heard just how good Kenpro's
new UHF/VHF handhelds are? Since
our first Kenpro's started to arrive at
their new homes, we've received
many letters and telephone calls from
delighted owners. Just one example
is G3YG1 who writes, "... extremely
pleased - performance has amazed
me." Listen out for Kenprofessional
owners on the airwaves. Hear and be
assured - Kenpro won't sing and
dance but will communicate
extremely well! Join the Ken -
professionals - full range available
from selected dealers or direct from
us!
KT200E VHF Transceiver -
Less Nicad-Charger. Empty battery
case £149 £5 p&p
200EE VHF Transceiver - £169 £5 p&p
400EE VHF Transceiver - £189 £5 p&p
Standard accessories/full U.K. spec.

HP/PERSONAL LOANS
HI -SEC WORLDWIDE LIMITED'
imoenes E.,,orrer, a"rl Dtst,:luto, S,P031151 Commun.rat.ons

584 Hagley Road West, Quinton, Birmingham B68 OBS.
Tel: 021-421 8201 (24hr) Telex: 334303 TXAGWM-G.

6m is Here!
Why not explore this new and interesting

band with the Cirkit 6m Transverter?

6m version

41-03006 £58.00

4m version

41-03004 £58.00

Get on the band
quickly with this all mode
linear transverter kit from 28MHz
to 50MHz which can also be built for
the 4 metre (70MHz) band (as featured
in the January issue of Ham Radio Today).
High performance design suitable for modern transceivers can be driven to 0.5W pep
SSB or IW CW FM from as little as I m \V drive. RF VOX all -mode switching with
adjustable delay for automatic or PIT operation -IMD better than -35dB at 05W pep.
The receive section features -129 dBm (=0.08uV) sensitivity (5513 bandwidths 10dB
SIX + N for both versions with a system noise figure of around 4dB when used with a
modern HF transceiver. Overall gain is - I4dB. Separate Schottky ring mixers are used
on both Rx and Tx sections for best performance with extensive matching and high
level stable LO generation. The transverter runs from -,12 to 13.8V power supplies.
Kit includes, high quality PCB all board mounted components with Xtal and
pre -wound coils. A matching 20W power amp is also available £49.80

All prices include VAT. Please add 60p for postage and packing.

Cirkit Distribution Ltd
Park Lane, Broxbourne. Herts. EN10 7NQ. Telephone (0992) 44411I.Telex 22478

micron
£241 FOR 6 BANDS!

INTERNAL ATU/

DIGITAL DISPLAY

COMPLETE HF
6 BAND

TRANSCEIVER
CW ONLY

Join the world of ORP
Our latest transceiver kit with 6 band operation (80, 40, 30, 20, 15 & 101 fast becoming a best
seller. Sensitive receiver with AGC, S Meter, IRT, 3 position LC fitter and lots of other
features. Tx has fully shaped and vanable RF output from 8W down to mW. High grade pcb's,
screen printed with component placings and comprehensive step-by-step manual designed
for the newcomer. Available as a complete Transceiver Kit with custom Case/Hardware,
INTERNAL ATU, Power'SWR metering and Digital Display at £241 inc. Reviewed by George
Dobbs - "Very pleased", "Good value for money", "Hope the transceiver will become a
popular option for GRP
Brochure available (s.a.e. please).
ALPHA - our 40W, SSBiCW Monoband Transceiver for 160 or 20m. Usable as a Mobile or
Base rig, it comes complete with all components, Case/hardware. Digital Display and
comprehensive instructions at £179.95 inc.
MICRON MATCH ATU - developed from the MICRON ATU, complete with case,
connectors and suitable for up to 20W or SWL. Transmatch type. £39.95 inc.
OTHER PRODUCTS - Talking frequency counter for Blind Operators. covers 1.8 - 1 50MHz
£179 inc. Please allow up to 28 days for delivery. Catalogue 40p in stamps Expon a pleasure.

DON'T FORGET - The rest of our range is exclusively available from Cirkit Holdings at
Broxbourne, including the OSB80, OSB 2 & 2M transceivers, speech processor, active filter &
2M /HF VFO's plus 4M/6M transverters from 28MHz plus matching PA's Full details in our
catalogue

20 FARNHAM AVENUE, HASSOCKS G3WPO
WEST SUSSEX BN6 8NS MAIL ORDER ONLY

VISA 24hr
Ansaphone 07918 6149

- TOWARDS THE -100N
RAE 1986

This new book is prepared specifically for the City and Guilds of
London Institute's new RAE Syllabus 1986. In 26 topics it sum-
marises the basic material and relevant theory for City and Guilds
subject 765.
Author: John Bowyer (G4 KGS) Principal Lecturer in Electri-

cal Engineering at Polytechnic, Huddersfield.

David Pratt (G4DMP) member of the City and
Guilds Advisory Committee and Examiner for the
RAE.

Advisor
and
Editor:

Price: £3.95 inc. p&p. (Money with order please)
Available direct from the Publishers, Bookshops or selected
Radio Amateur dealers. Allow 14 days delivery
STAM PRESS LTD., TRADE ENQUIRES
Raans Road, Amersham, Bucks, HP6 6JJ WELCOME. CONTACT
Phone 024 03 28595/6 MRS WRIGHT NOW.

BINARY STAR
TECHNOLOGY

AMATEUR RADIO SOFTWARE
SATELLITE TRACKING ON THE COMMODORE 64 AND 128

This superb program tracks all of the following: (May be altered by the user)
RS 5, 7. 8. 9. 10, OSCAR 9. 10. 11' NOAA 8, 9, JAS 1' SPACE SHUTTLE MOON

Available on disk only . 12.95
CW TRANSCEIVE ON THE CBM64 OR VIC-20 (8k.) Speed 5 to 50WPM (99WPM on CBM64)
Full transceive using a simple interface (diagram supplied) Programmable stores for
station details etc. Type -ahead on transmit Cassette 5.95
MORSE TUTOR FOR THE BBC/CBM64/64/48k SPECTRUM (Speed from 5 to about 30WPM)
- Novice to beyond the test. Morse keyboard, random letters/figures. punctuation, plain
language SENDING TUTOR FEATURE: Decodes morse from a key plugged into a joystick
port Cassette 5.95

BBC EPROM 11.95
RTTY TRANSCEIVE VERSION 3 (FOR THE 48k SPECTRUM ONLY) Baud rates 45/50/75/110
- simple interface 8 memories (may be saved to tape) Split-screen. type -ahead keyboard
buffer Auto PTT control. Tuning indicator LED .......... Cassette only ...i7:955

-cInterface lilt inc. edgeonneetor, peb, relay and all other components 14.95
Ready built add 5.00

SAE FOR MORE DETAILS FOR BBC/ELECTRON/SPECTRUM. ZX-81/CBM64/VIC-20
Prices INC post & packing. Cheques payable to BINARY STAR TECHNOLOGY

Orders to DEPT 1451, 6 Waveney Terrace, Haverhill, SUFFOLK CB9 8DZ
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The purpose of this article is to
investigate that portion of the radio
spectrum little known to the radio
amateur, namely the bottom
100kHz. The complete radio
spectrum is illustrated in Fig. 1 with

statement could prove somewhat
misleading. It should be borne in
mind that these bands are frequency
decades which means that each
band has only a tenth of the
frequency space of the next highest

Ever wondered what goes on below the LF regions
of the radio spectrum? Communications is still

possible with such low frequencies and they have
some interesting advantages as Mike Bedford,

G4AEE, reveals.
frequency, wavelength, ITU band
designations and the positions of
amateur and broadcast bands. The
official band designations each
represent a decade of frequency and
the definition of band number 'n' is
that it covers the range 0.3 x lOn Hz
to 3 x 10n Hz. Of these 11 available
bands, amateur allocations are
mostly in band 4 with a slight over-
lap into a fifth and even when broad-
cast bands are considered, more
than three decades at the bottom
end of the radio spectrum is un-
represented. This unknown region,
covering the ELF, VF and VLF bands
plus the bottom of the LF band,
exhibits unique properties making it
suitable for various specialist
purposes. Before going on to take a
look at these areas of application,
however, a few general comments
are appropriate.

Although we have seen that the
subject of this article is 3 Y2 of the 11
ITU radio band designations, this

band. As a result of this, bandwidth
is severely limited - the ELF band
not even being able to accommodate
a single SSB signal and even the VLF
band only having a capacity of nine
such signals.

Clearly it is only feasible to use
CW modes on these bands except
where very local coverage is
intended leg inductive and earth
mode communications described
later) thereby avoiding interference.
Once we get into the LF band,
however, this limitation is not as
severe and of course the broadcast
allocation contains several AM
stations.

It will be noticed that the ELF, VF
and part of the VLF bands cover
what is often referred to as "audio
frequencies". The use of the term
audio frequency in this context has
given rise to a misconception,
namely that transmission at these
frequencies could actually be heard.
The human ear, of course, is only

capable of detecting those vibrations
in the air which we call sound,
whereas radio waves are electro-
magnetic radiation to which the ear
is not sensitive. The term audio
frequency is taken to mean that
range of frequencies in which the ear
is sensitive to these vibrations. The
division of frequency into audio and
radio frequencies is therefore quite
confusing as in the bands in question
we are concerned with radio waves
at audio frequencies!

Aerial Considerations

As we shall shortly see, there are
many advantages of using very low
frequency radio, however, the very
long wavelengths involved represent
a significant problem as far as aerials
are concerned. To some radio
amateurs a half wave dipole on top
band is only just possible but the
wavelength at even the top end of
the VLF band is a factor of 100
greater. Half way down the VLF band
at the 16kHz frequency used by the
GBR standard frequency station, the
wavelength is about 19km or 12
miles. As frequent travellers on the
M1 will be aware, even the huge
aerials actually used by this station
at Rugby are small in terms of wave-
lengths. To go to the extreme case,
a half wave dipole at the bottom end
of the ELF band would reach from
London to Cairo!

It goes without saying that
aerials for these frequencies are by
necessity very small electrically and
accordingly very inefficient. To make
up for this lack of efficiency,
extremely high powers, measured in
megawatts, are used. Nevertheless,
every effort is made to obtain as
great an aerial length as possible and
some very novel means are used.

The following aerial types were
considered for Project "Sanguine",
(ref. 1) an ELF submarine communi-
cations system developed for the US

30Hz

1 0Mrn

Fig.
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1 ELF/VF/VLF bands as part of the complete radio spectrum.
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Navy and indeed, a number of these
aerial systems are used by other ELF,
VF and VLF stations. In the following
descriptions it should be borne in
mind that the project in question
called for a vertically polarised E -
vector which can be achieved by
either a vertical antenna or a loop in
the vertical plane.

The dream of many a radio
amateur is the legendary "sky hook"
and in fact many of the Project San-
guine proposals realised such a sup-
port system for very long verticals.
Fig. 2(a), (b) and (c) illustrates some
of these proposals. At VLF, a long
wire trailing from an aeroplane has
been used with some success but
suffered because a significant pro-
portion of the radiator is horizontal
and it is difficult to obtain a length
of more than a few miles. The
upgraded version of this system
proposed for ELF was to suspend the
wire from an earth satellite. Using
such a support, a much greater
length could be used and the gravity
gradient would ensure that the
majority of the length would be
vertical. The disadvantages, how
ever, were that a large proportion of
the radiated signal would have to
pass through the entire ionosphere
and that the transmitter would have
to be located in the satellite where
existing technology would allow a
power of only a few tenths of a watt.

The other form of sky hook
proposed was an aerial anchored and
fed at the bottom. The support in
this case was to be a helicopter
which would enable easy transport
which could be established either on
land or on a ship at sea. It was found,
however, that to obtain the required
length, wire of sufficient tensile
strength to support its own weight
would be too heavy to be lifted by
even the largest military helicopters.
As a result of this, lengths which
would be feasible would have to be
inductively loaded at the base which
would have significantly reduced
their efficiency. An alternative con-
sidered was to use a spiral top
loading system, but since such a
loading cap would require hundreds
of miles of wire at a great height this
was also considered impractical.

Before taking a look at some of
the loop aerials proposed, including
the type actually implemented, a
radiation method not involving an
ELF aerial at all will be mentioned.
Although it didn't prove practical,
this proposal was probably the most

a VLF AERIAL SUSPENDED BY AIRCRAFT

HELICOPTER SUSPENDED VERTICAL

ELF T IN SATELLITE

TRAILING WIRE
MOSTLY ABOVE
IONOSPHERE

ELF AERIAL SUSPENDED BY SATELLITE

/CURRENT
PATH

/LP ISLAND SLOT AERIAL

TYPICAL TOP LENGTH
-,100 MILES

I T. 1

EARTH
RADIAL
SYSTEM

L CURRENT RETURN LOOP IN THE EARTH j

ELF BEVE RAGE AERIAL

Fig. 2 Some VLF/ELF aerials.

innovative of all. It had been found
that a non -linearity in the ionosphere
causes a natural frequency mixing to
take place when high power signals
in the MF portion of the radio
spectrum are present. Since this was
first observed in the vicinity of the
well known MW broadcast station,
the phenomenon is called the
Luxembourg Effect. The ELF radiat-
ing system proposed therefore
involved transmitting two high power
MW signals into the ionosphere, the
frequency difference between these
two signals being equal to the ELF
frequency required. Unfortunately
the degree of mixing which takes
place is minimal making such a
system of little practical value.

The various loop aerial pos-
sibilities are illustrated in Fig. 2 (d),
(e) and (f). The first such proposal
was to use the conductive sea water
surrounding an island or peninsular
to act as the loop. Clearly it is

possible to select an island of the
appropriate dimensions or pick the
feed point on the peninsular to
achieve the required impedance at
the operating frequency. The
transmitter station is situated in the
centre of the island and electrodes
placed in the water at opposite sides
of the island are fed by long feeders.
Such a configuration was in fact
tested using the eastern portion of
Long Island, New York. Problems
with this system were that a

significant proportion of the current
returned was via the earth beneath
the feeder rather than round the
island and also that the conductivity
of the sea path could not be relied
upon.

A second possibility which
would achieve a truly vertical loop is
to use a mountain or mountain range
to support the wire. Unfortunately,
unless the mountain happens to
have a tunnel passing under its base,
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it would not be possible to keep the
return path in the same vertical plane
as the upper portion of the loop.
Since calculations showed that the
area of the loop would be in the order
of hundreds of square kilometres -
dimensions larger than most moun-
tains - this proposal was discarded.

The final proposal, the one
actually implemented, is the
beverage aerial. Although at
frequencies in the HF band such
aerials are only suitable for receiving,
in the ELF spectrum, the ground
penetration of the radio waves
makes it suitable as a transmitting
aerial. The beverage aerial is
grounded at both ends and a return
path deep in the earth causes it to
appear as a huge vertically polarised
loop. The first Project Sanguine aerial
ran from Catawba, North Carolina
109 miles to a point near Algoma,
Virginia, close to the Atlantic coast
in an area of low ground conduc-
tivity. Interestingly, the effective area
of such a loop (ie the depth of
penetration) is affected not only by
the ground conductivity but also
increases as the frequency de-
creases as will be described in the
section on subsurface communica-
tions.

Although these aerial consider-
ations were for ELF, the same
principles apply at VF and VLF and
as the frequency increases the
problems are not as severe. In fact
many of the proposals which were
discarded for Project Sanguine
become quite feasible for the higher
frequencies. An aerial type some-
times used at VLF is the valley span
- stringing a long wire from
mountains at opposite sides of a
valley. A problem encountered here
is the effect of the wind causing a
stretching and hence de -tuning of a
high Q aerial. This is overcome by
constantly monitoring the aerial and
making adjustments to the tuning.

Propagation
A full coverage of the

mechanisms of ELF and VLF pro-
pagation is beyond the scope of this
article as it would, by necessity be
very mathematical. Most radio
amateurs have generally been
satisfied with a somewhat simplistic
view of propagation modes and
indeed the intention here is to
provide just a basic description of
the propagation characteristics.

As far as the ground wave is

MOUFWV. iLOLi

Fig. 3 The variation of attenuation of
radio waves in sea water against
frequency.

concerned, most radio amateurs
would probably correctly predict a
long range by comparing the ranges
of say 10m and 160m ground waves
and projecting towards VLF. Turning
to the sky wave, propagation is
achieved predominantly along the
effective waveguide which is formed
between the earth and the iono-
spheric D layer at these frequencies.
This is a path of very low attenu-
ation, offering worldwide com-
munications with the further
advantage that the path character-
istics are accurately predictable.

Unlike propagation at higher
frequencies, the VLF/ELF propaga-
tion path is much less affected by
time of day, season, sunspot cycle,
climatic conditions and such like,
making the signal very stable.
Furthermore, at ELF and to a lesser
extent at VF/VLF, there is also the
possibility of propagation through
conductive materials such as sea
water and rock. This property of low
frequency radio waves is the subject
of the next section.

Subsurface
Communications

Fig. 3 shows a graph of
attenuation of electromagnetic radi-
ation through seawater (ref 2). It will
be noticed that, with the exception
of a "window" at the high frequency
end, the attenuation increases with
frequency. This window in fact
represents the visible part of the
spectrum lie light). So excluding the
'visible' spectrum for communica-
tions beyond line of sight, we are left
with frequencies at the bottom end
of the radio spectrum to be effective
for communications purposes.

In effect, anything much higher
than say 100Hz is virtually useless
for effective subsurface com-
munications. To give some idea of
the amount of attenuation suffered
by signals of "normal" frequencies

in seawater, a 1MHz signal will be
attenuated by 30dB/m. That is an S9
signal at the surface of the sea
would be less than 51 at a depth of
1m and the effective power re-
maining from a 3kW transmitter after
say 10' would be a mere 2uW! It
doesn't take much imagination to
see why frequencies in the range
30Hz - 75Hz were considered for
the Project Sanguine system.

The combination of long dis-
tance waveguide propagation of ELF
over the surface and its com-
paratively low attenuation below the
surface of the sea means that it is
now possible to communicate with
submarines anywhere in the world at
an operational depth of a few
hundred metres. The systems used
are one way, transmitting from a
base station with very high power
and aerial systems discussed earlier
to a receiver onboard the submarine.
The design of the receiving aerial is
quite intricate due to potential noise
generated by submarine machinery,
surface potentials and water motion
and bubbling. A typical aerial
consists of a pair of exposed and
widely separated electrodes trailed
at some considerable distance
behind the submarine.

Submarines do not constitute
the only aspect of subsurface
communication which have
attracted interest. Mining, caving
and communication between deep
underground headquarters for use in
case of nuclear attack are other
examples of its use. The amount of
signal attenuation is not only a

function of frequency as described
above but the conductivity of the
media is also a major contributor. A
term used in the area of subsurface
communications is the "skin depth"
a measure of how far signals will
penetrate the earth or sea and is
given by the following formula:

d = (2/irfap)1/2

where f is the frequency, a is the
electrical conductivity of the media
and p is the magnetic permeability
which can be taken to be a constant.
Clearly, since rock is much less
conductive than seawater (by a

factor of 4 - 4,000 depending on
the rock type), a higher frequency
can be used and typically VF or low
end VLF tends to be used. As a result
of this the possibility of speech
communications opens up, some-
thing which was out of the question
for submarines at ELF.
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1986
Its that time in the year again, dear reader, when we ask you directly what you
want to see in Ham Radio Today. We, of course, have our own ideas for being more
informative, more up to date, more entertainingly creative and offer more straight-

forward projects.
We've paid for the post, so all you have to do is fill it in, fold it up and stick

it down. Oh yes and post it. What's more if you can get it to us by 16th May, we'll
put your name into the prize draw bin from which we will draw ten free subscriptions

to HRT.
If you have any comments of a general nature - not covered by our questions

- put them in the space below so that we've been warned! Oh and don't forget
to put your name and address in the space provided to enter the prize draw.

Are you sitting comfortably? Then turn the page and have a look at our custom designed,
user friendly questionaire...

D



1. Do you hold a current radio trans-
mission licence and which class?

UK class A E 1

UK class B  2
Non -UK licence  3
No licence E 4

2. If you hold a class B licence, do
you intend to take the morse test to
get a class A licence in the next
year or so?

Yes E 1

No  2
3. If you don't hold a licence, are
you intending to take (or re -take) the
RAE within the next year or so?

Yes E 1

No  2
4. If you hold any sort of amateur
radio licence, how long have you had
one?

Less than one year
One to three years
More than three years

E
E 2E 3

5. a) Which bands do you transmit
or listen on regularly (please tick all
that apply)?

1.8MHz
3.5MHz
7MHz
10MHz
14MHz
21MHz
28MHz
50MHz
70MHz
144MHz
430MHz
1200MHz or higher
Broadcast bands (SWL)

b) Which modes do you use
regularly?

AM
SSB
FM
CW
SSTV
FSTV
RTTY
AMTOR
TV -DX (broadcast

1

2
3
4
5
6
7
8
9

10
11

12
13

E 1E 2E 3E 4
E 5E 6E 7E 8

Or links) E 9

6. What equipment do you own
(please tick all that apply)?

'Base station' rig E 1

Mobile rig E 2
Handheld rig E 3
Communications receiver E 4
Roof -mounted antenna
(house) E 5
Antenna mast E 6

7. If you own a home computer,
which make is it?

BBC
Commodore 64
Spectrum
Amstrad 464/664/6128

Other (please write in
below)

1

2
3
4

5

b) Have you used a home computer
in connection with your radio
hobby?

Yes
No

c) If you don't own a home
computer, do you think you will
eventually buy one?

Yes
No

1

2

1

2

8. Which of the following best
describes your attitude to radio as a
hobby:

You are very keen on
radio, and it takes up all
(or nearly all) of your
spare time
It's your major hobby, but
you have other interests
that take up your time as
well  2
It's one interest among
several  3
It's not really a hobby but
an occasional interest  4

9. Do you exchange QSL cards
regularly?

No, don't bother
Sometimes E
Whenever getting 'DX'

10. With antennas, do you:

Buy ready made always
Make some, buy some
Always make your own

1

2
3

1

2
3

11. With your radio gear, do you:

Buy built always 1

Buy built rigs or receivers
but make some 'gadgets'
yourself  2
Sometimes build rigs or
receivers  3
Always 'home brew' all
your gear, except the
inescapable minimum  4

12. Do you enter radio contests?

No, never
Sometimes
Whenever you possibly
can

EE 2
E 3

13. Do you (or did you) use CB
radio?

No, never used it
Yes, used it in the past
Yes, still use it now

14. Do you go to radio rallies?

No, never
Yes, sometimes to local
ones
Yes, always to local
Yes, all that I can get to

E
2
3

15. Do you think we cover the areas you are interested in properly?
Please show by ticking the appropriate columns, which areas you think
we should do more in, which we've got about right, and which we should
do less in.

More About Less
needed right needed

Readers letters  1 U2 3
New products and news E 4 5 6
Club news E 7 8 9
Major constructional projects E io 11 12
Small projects and gadgets E 13 E14 E 15
Conversions and mods E 16 17 18
Equipment reviews E 19 20 21
Computing in radio E 22 E23 24
HF operating E 25 E26 E 27
VHF/UHF operating E 28 E29 E 30
Satellites E 31 E32 0 33
SSTV/TV DX E 34 35 E 36
Antenna designs and hints E 37 38 39
'Travelogue' articles/DXpeditions E 40 E41 42
Historic radio articles E 43 E44 E 45

If there are any other areas you think we should cover, please write in
below



PERSONAL: It would help us to get
the right sort of advertisements if
you could give us some personal
details; if you'd rather not given any
part of this information, please don't
but do return the questionaire. Non -
completion of this section does not
affect your chances in the draw for
prizes.

16. What age
Under 16
16-20
21-30
31-40
41-50
51-65
over 65

range are you in?
E 1

t
2
3

E 4
E 5
E 6
E 7

17. Are you:

Still at school/college/
university
Working
Retired
Not working for other
reason

E
E 2

E 3

E 4

18. Please indicate your total annual
NET income lie after income tax,
national insurance, pension contri-
butions, etc) by ticking the
appropriate box:

£11,690 or more 1

£9,350 to £11,680  2
£7,480 to £9,340 3
£5,980 to £7,470  4
£4,780 to £5,970  5
£4,770 or less  6

19. Are you still studying part time
(for those not studying full time)

Yes
No

20. Are you married?
Yes
No

1

2

1

2

21. Do you have any children?
Yes E
No E 2

22. How much of the magazine do
you normally read?

Read or look through
nearly all
Read or look through
some
Read or look through
occasionally

2

3

23. a) How long do you keep your
copies of the magazine?

One month or less
One to six months
More than six months but
less than a year
A year or longer

E
E 2

E 3
E 4

b) Do you refer to back -issues?
Yes - quite often
Yes - when there's some-
thing I particularly want to
re -read
No

1

2
3

24. Approximately how much do
you spend per year on radio? (please
include all costs, eg magazine sub-
scriptions, QSL cards, equipment
maintenance and repair, etc)

£100 or less
more than £100, up to
£500
£500 to £2,000
£2,000 or more

E
2

E 3E 4
25. Do you read the advertisements
in the magazine? (excluding the
'Free Readers Ads')

Yes - read most of them C
Yes - read some of them  2
Occasionally read the ads  3
Rarely/never read the ads  4

28. a) Have you ever bought
anything after reading an advertise-
ment in the magazine?

Yes - regularly buy from
the magazine
Yes - have bought once
or twice
No, never bought anything
from ads

LI

E 2

E 3

b) Have you bought any goods mail
order in the last year or so (not just
radio stuff)?

Yes
No

E 4
5

29. How do you get your copy of
Ham Radio Today?

Buy it from a high -street
newsagent but do not
have a regular order 1

Have a regular order to
collect your copy from a
local newsagent  2
Have your copy delivered
by newsagent  3
Subscription  4

30. For readers without subscrip-
tions, do you ever have any trouble
obtaining your copy of the
magazine?

Yes, often have trouble 1

Yes, sometimes have
trouble  2
No, rarely or never any
trouble  3

31. How many people read your
copy?

Just yourself
Yourself and one other
Yourself and several others El

32 Do you belong to the RSGB?

Yes
No

If no, do you intend joining?

Yes
No

1

2
3

1

2

r_,E

LI 2

33 Do you belong to a radio club?

Yes
No

PI 1

2

34 Do you prefer advertisements
In the front and back 1

Spread throughout 2

35. How often do you read the other radio magazines and how do you
think they rate?

Radio Communication
Practical Wireless
Amateur Radio
Radio and Electronics
World
Short Wave Magazine

How often do you read?
Every Some Rarely/
Issue Issues Never

1 E 2 E 3
7 0 8 E 9
13 E 14 E 15

How do they rate?
Good Aver- Poor

age
E 4 E 5 E 6
010 011 E12
E16 E17 D18

E 19 20 El 21 E22 E23 E24
E 25 26 E 27 E28 E29 E30

How would you rate 'Ham Radio Today'
on these scales? E31 E32 E33

Finally, if you wish to enter the free draw for ten subscriptions, please
write your name and address in here.

NAME

ADDRESS
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TWO HYPERBOLIC GRIDS ARE SHOWN. ONE USING STATIONS A AND B
THE OTHER USING A AND C THE LANE NUMBERS SHOWN REFER TO
THE GRID CONSTRUCTED FROM STATIONS A AND 8
IN PRACTICE. WITH THE LONG BASE LINES USED IN OMEGA. THE
HYPERBOLAS ARE MUCH MORE CLOSE , PARALLEL

Fig. 4 How hyperbolic navigation systems work (simplified), showing coarse grids only.

Some types of rock seem to
have an attenuation window well
beyond the ELF/VLF bands but not in
the visible band (most rock isn't
transparent!). For example silica rock
has such a window at 6.8MHz, a
property which has attracted some
interest in burying aerials in silica
filled trenches as a mean of reducing
noise levels (ref 3). Since the earth's
surface is not made of pure silica,
however, this doesn't provide a

universal means of underground
communication and we are once
again left with VFNLF. We will return
to the subject of underground
communications in the next section
which approaches it from a slightly
different angle.

Inductive And Earth
Mode Communications

When we talk about radio
waves, it is normally the electric
wave which is implied, but of course,
when an alternating current flows
through an aerial, a magnetic field is
also generated. Also referred to as
the induction field, these magnetic
waves are usually ignored since they
are short lived in terms of range,
decaying with the cube of distance
compared to an inverse square
relationship for the electric field.

The induction field is much more
easily generated than true radio
waves at these low frequencies
simply as a result of aerial consider-
ations and there are applications

where an inherent short range is an
advantage. This means of communi-
cations actually pre -dates the
existence of radio as we know it and
in all probability was the technique
developed by Nathan B Stubblefield
who some claim to have invented
radio prior to the well publicised
work of Marconi (ref 4).

One use of inductive communi-
cations, familiar to many, is the
inductive loop hearing aid systems
used in public auditoriums (ref 5). In
this type of system, an audio signal
is transmitted without the use of a
carrier by means of a large loop
encircling the building. The aerial is
non tuned which means that it is
able to transmit such a broadband
signal which in effect occupies the
entire VF band plus part of VLF. Very
simple equipment, only an audio
amplifier - is needed. It is because
of the very localised nature of the
field that these systems can be
operated without the danger of inter-
ference between adjacent loops. A
fairly uniform field exists within the
loop and hearing aids switched to
their "telephone" setting (primarily
intended to sense the magnetic field
generated by a telephone earpiece)
act as receivers.

Another use of inductive
communications, although not at
ELF/VLF, has been the imple-
mentation of localised broadcast
stations, for example within a

university campus. A loop encircling
the intended reception area is used

as an aerial with the intention of
ensuring that only a local magnetic
field is propagated, hence avoiding
interference within the band being
used leg LW broadcast band). In this
instance of course, normal broadcast
receivers would be used. The in-
duction band is defined by the DTI as
0-185kHz and 280-315kHz and other
uses included industrial control and
paging.

Returning to the subject of sub-
surface communications, VLF in-
duction has recently been in the
news due to its application in the
field of potholing. From the
discussion of ELF/VLF aerial types,
obviously, a transmitting aerial which
could be carried down small cave
passages would be an impossibility.
On the other hand, a multi -turn loop
of manageable dimensions would be
effective for both the transmission
and reception of magnetic waves in
the VLF/ELF bands.

Like electric waves, the
induction field will also propagate
through solid rock if the frequency is
low enough and since the depth of
most caves (certainly in Britain) is
rarely more than 400', the inherent
short range of the signal is not a dis-
advantage. There is also a significant
plus point to using magnetic waves,
namely the very directional nature of
the loop aerials which makes them
suitable for direction finding and
hence cave mapping. This use of
magnetic wave communications
made the recent historic link up
between Gaping Gill and Ingle -
borough Cave possible, this being
the subject of a current series of
articles by the author in ETI. These
articles also describe the construc-
tion of such a piece of equipment,
the ETI Troglograph, (see ref 6 for
details).

A closely related means of
communication but on the fringe of
radio is earth mode communications.
Such a link is set up by transmitting
a VLF signal into a pair of widely
spaced ground electrodes, using a
similar arrangement at the far end for
reception (7). Some of the signal
propagation is actually by an in-
duction field as a result of current
flowing between the electrodes in a
large underground loop, but also
ground conduction is a major
contributor. It is worth noting that
since earth mode transmitters also
generate a magnetic field, it is
possible to interact between the two
different types of communication
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REPEAT PERIOD = 10 SECONDS
BURST LENGTH (SECONDS)

STN 0.9 1.0 1.1 1.2 1.1 0.9 1.2 1.0 0.9 1.0
A 10.20 13.60 11.30 10.20 13.60
B 10.20 13.60 11.33 10.20
C 10.20 13.60 11.33
D 10.20 13.60 11.33
E 10.20 13.60 11.33
F 10.20 13.60 11.33
G 11.33 10.20 13.60 11.33
H 13.60 11.33 10.20 13.60 11.33

0.2 SECONDS DEAD TIME
Table 1 Omega transmission format.

system. In fact, there are reports of
generating an induction field by use
of ground electrodes (where ground
conductivity is suitable) and
receiving this field by means of a
loop aerial in a cave.

Navigation Systems

Although most users of the
160m amateur band will be familiar
with the Loran navigation beacon at
1.9MHz, comparatively few will be
aware of its principle of operation.
The VLF/LF bands are much more
suitable for navigation systems with
Loran -C on 100kHz and Omega in
the range 10kHz - 14kHz.

Omega is an example of a hyper-
bolic navigation system (8). A hyper-
bola is defined as a line joining all
points with a constant difference in
distance between two fixed points.
Two radio stations transmitting
carriers in phase, will have a hyper-
bola joining points of constant phase
relationship between the two
transmitters. Fig. 4 makes this
concept somewhat clearer. The
hyperbolic lines represent points of
zero phase difference between the
two beacons, these lines are
separated by a minimim distance
(along the base line) of half a wave-
length. The tracks between these
hyperbolas are referred to as 'lanes'.

The receiver is able to accurately
measure the phase difference
between a pair of transmitters -
which each transmit at certain
intervals within an overall sequence
- thus defining the position within
a lane. Absolute lane number is
unknown, so the equipment is
initialised with a known starting lane
number from which point the
receiver counts lanes and formulates
a readout of lane number plus
position within the lane. Clearly, if
two pairs of beacon stations are

used, to hyperbolic grids are
superimposed with the result that
the absolute position can be
determined from the appropriate
charts.

The Omega system gives
worldwide coverage using only eight
stations located in Norway, Trinidad,
Hawaii, North Dakota, Japan, New
Zealand, La Reunion Island and

Argentina - something which is
only possible at VLF. What is more,
the stability of the propagation path
at VLF is vital when phase dif-
ferences are being accurately
measured. Those variations that do
occur are predictable and correction
charts are published.

The long wavelength at the
10.2kHz main frequency is also a
significant advantage in that the
lanes are eight miles wide. If the
signal is lost for a significant length
of time, the absolute position may
not be regained, though with wider
lanes the system becomes more
resilient. Even at this frequency,
however, a lane could be lost by an
aircraft flying at 600 knots if the
signal was lost for only 50 seconds.

For this reason a second Omega
frequency of 13.6kHz is used, which
when mixed with the 10.2kHz signal
gives a beat frequency of 3.4kHz.
This gives an extra grid of 24 mile
lane spacing but with reduced

STATION LOCATION FREQUENCY AUTHORITY
DCF77 Mainflingen,

Germany
77.5 Physikalisch-Technische

Bundesanstalt,
Laboratorium 1-21,
Federal Republic of
German, Bundesallee 100,
D33 Braunschweig.

GBR Rugby, UK 16 National Physical
Laboratory, Electrical
Science Division,
Teddington, Middlesex
TW11 OLW

HBG Prangins,
Switzerland

75 Service Horaire HBG,
Observatoire Cantonal,
CH -2000 Neuchatel,
Switzerland.

JG2AS Sanwa lbaraki,
Japan

40 Frequency Standard
Division, The Radio
Research Laboratories,
Ministry of Posts and
Telecommunications,
Koganei, Tokyo 184,
Japan.

MSF Rugby, UK 60 As for GBR.
OMA Liblice,

Czechoslovakia
50 Astronomicky Ustav CSAV,

Budecska 6, 120 23
Praha 2, Vinohrady,
Czechoslovakia.

RBU Moscow, USSR 66 2/3 Comite d'Etat des Normes,
RTZ Irkutsk, USSR 50 Conseil des Ministre

UQC3 Chabarovsk, USSR 25 de l'URSS, Moscou
UTR3 Gorki, USSR 25 117049, USSR.

WWVL Fort -Collins USA 60 Time and Frequency
Services Group, Time and
Frequency Division,
National Bureau of
Standards, Boulder,
Colorado 80303, USA.

Table 2 Standard time signal stations below 100kHz. (1982, ref 101. Details of
the time codes may be available from the addresses.
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Fig. 5 The format of MSF time coded transmissions.

USE OF SLOW TIME CODE RATHER
THAN FAST CODE IS RECOMMENDED
DUE TO ITS GREATER IMMUNITY TO NOISE

accuracy. Use of this second grid
reduces the possibility of lane
ambiguity after signal loss. A third
frequency of 11.33kHz is also used,
which provides a further beat
frequency of 1.33kHz and an even
coarser grid of 72 mile lane spacing.
Table 1 illustrates the sequence of
transmission of the worldwide
Omega network within their ten
second frame. Finally, the system
may be used by submarines just
under the surface, an aspect which
makes Omega unique among hyper-
bolic navigation networks.

Standard Time And
Frequency Stations

Most readers will know of the
international standard time and
frequency service, particularly the
HF ones like MSF on 2.5MHz,
5.0MHz or 10MHz or WWV on these
frequencies plus 15MHz and
20MHz. These stations have their
carrier frequencies accurately

stabilised, typically to +2x10 12,
generated by a caesium beam
frequency standard. They super-
impose time signal information on
the carriers, varying from simple
second and minute pulses to digitally
encoded data giving year, month,
day, hour, minute and day of week
information. This is transmitted to a
very high degree of accuracy by use
of atomic clocks (9).

The value of controlling the
frequency, phase and time informa-
tion to such a degree of accuracy is
very much reduced if the propa-
gation path is unstable. As a result,
accurate information is only available
from these HF stations in the small
area covered by the ground wave.
Obviously, the VLF band, with its
stable propagation over long
distances, is ideal and the band
19.95 - 20.05kHz is allocated ex-
clusively to this service. Actually
standard time and frequency
stations are found throughout VLF
and the bottom end of the LF band,

15k H,

"z3

0

ff

OltH1

10kHz

1 SECOND

ATMOS HERIC INFO( SIMPLE WHISTLER
FROM NEAR

SOURCE

-aolairlkileanwr

WHISTLERS ALONG
MULTIPLE PATHS

"NOSE" WHISTLER

NARROW BAND HISS FALLING TONE RISER HOOK
CHORUS AND HISS

Fig. 6 A spectrogram of VLF atmospherics. The nose whistler can be reproduced
under laboratory conditions.

as Table 2 illustrates.
The two stations most easily

received in Britain are the 16kHz GBR
station and MSF on 60kHz. Fig. 5
shows the format of the two types
of encoded time information trans-
mitted by MSF (11). Receivers
designed to display this information
having been published in the
amateur radio and electronics press
(12, 13). A design has also recently
been published for a frequency
reference using such a station (14).
Although this design doesn't actually
use a station below 100kHz the
principles are the same. (In fact, it
uses the Droitwitch 200kHz carrier
which can be considered as a
frequency standard though to a
lesser accuracy than GBR or MSF).

Atmospheric Phenomena

One peculiarity of the portion of
the radio spectrum below 10kHz is
the existence of a whole range of
natural atmospheric noises referred
to by the high descriptive names of
whistlers, tweeks, chorus and hiss.
Radio enthusiasts have been amused
by these noises for some time but
they have also played an important
role in the realm of particle physics
research. In the early days of ELFNF
communications research, these
atmospherics were also important in
that they allowed research into
propagation and receiving aerials
even before the first transmitting
aerial was built (15).

The first group of noises
consists of tweeks and whistlers and
have their origin in lightning dis-
charge. VLF is by no means unique
in exhibiting emission due to electric
storms, lightning produces a wide
range of noise from virtually DC to
beyond light frequencies. What is
unique about VLF/ELF is the way in
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Components List for a VLF
Up -converter
RESISTORS
R1

R2,R4
R3
R5
R6
All 5%, '4W.

CAPACITORS
C1,C4,C10
C2,C3
C5
C6
C7,C8
C9
C11

MISCELLANEOUS
L1

X1

Q1
IC1
LED1
SW1
B1

PCB and case.

100R
27k
2k2
3k3
1kS

100n Cer
10n Cer

120p Cer
3.3-13p Trimmer

47p Cer
1u, 10V Tant

1n Cer

100uH Choke
HC18/U or HC25/U Min Funda-

mental Crystal
BF197 or BF224

SL1640
Standard Red LED

On/Off switch
PP3 9V Battery

which the ionosphere and magneto-
sphere affect this noise. Tweeks are
about 20mS long, consist of a

rapidly decreasing frequency finish-
ing at about 1.6kHz and result from
the noise being rapidly reflected
backwards and forwards between
the earth and the ionosphere.

Although the source of whistlers
is the same, these emissions escape
the ionosphere into the magneto-
sphere where they follow magnetic
lines of force back towards earth in
the opposite hemisphere. The paths
taken by different frequencies are
not of the same length, causing
frequencies to be separated in time.
Hence the characteristic falling note
sound, lasting a second or so.
Whistler can sometimes take
multiple trips through the mag-
netosphere causing a whole
sequence of such sounds often
overlapping.

The second class of atmo-
spherics includes hiss and chorus.
These are not fully understood and
two hypotheses exist to explain
them. The ionised particles which
stream between the sun and earth
interact with the magnetic force
lines in the magnetosphere. As they
spiral around these force lines they
emit radiation - in the same way as
in a cyclotron - at the frequency
equal to the gyrofrequency (in the
order of tens or hundreds of hertz for
electrons and below 1kHz for
protons). The rising, falling or hook
forms result from the Doppler effect.

S1 L1
100uHAERIAL 0-1

C1
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Fig. 7 Circuit diagram of a VLF up converter
for listening to atmospheric noises.

The second hypothesis involves the
amplification of noise in the
ionosphere or magnetosphere by a
travelling wave tube form of
mechanism.

Practical Areas For The
Radio Amateur

Of the various services in the
VLF, VF and ELF bands, radio
amateurs are licensed to receive only
one - the standard time and
frequency stations. An interesting
project would be to use a home
computer to decode the digital time
information transmitted by these
stations. This would have an
advantage over dedicated hardware
in that it can be made flexible
enough to decode the varying types
of code used by stations other than
MSF. In fact the ETI project goes half
way by using a microprocessor
rather than dedicated TTL, but it is

MSF specific by virtue of the EPROM
based firmware.

As far as the RF side is
concerned, Fig. 7 is a circuit diagram
of a receive converter for the
frequency range 3-300kHz which is
presented by permission of its
designer R Lapthorne, G 3XBM. This
circuit is reproduced from an article
in Radio Communications (16). Use
of this converter will also permit
reception of the various types of
atmospheric emission described
earlier. As long an aerial as possible
should be used and generally night
is the best time for reception of
whistlers, chorus etc.

Turning to two way corn-

munication, we run into severe
problems as there is no amateur
frequencies anywhere close to the
bands in question. Whereas the
possibility of a VLF or LF amateur
band (say in the range 10-100kHz)
would be a very attractive propo-
sition, this could only become a
reality by international agreement
and accordingly would be a long
term venture. The situation below
9kHz hand is quite
different as the band is un-allocated
internationally which means that
national authorities may allocate this
area at their discretion. In the USA,
for example, no restriction at all is
placed on the use of the first 9kHz
of the radio spectrum.

This seems to suggest that there
is a good case for making a request
for some amateur use of these
frequencies. Realistically, it would
probably only be inductive or earth
modes which would be practical due
to aerial considerations, but then it
is probably only these modes for
which an allocation may be granted,
if at all. Inductive licences are readily
granted for hearing aid systems with
an absolute minimum of technical
requirements and a variant of this
licence for use in cave communica-
tions was recently granted to the
author. The most viable alternative
would undoubtedly be to aim for a
dispensation whereby individuals
may apply for a special permit to
augment their licence.

Unfortunately, the table of refer-
ences has had to be held over until
next month because lack of space.
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Reviewed

Most 6m dedicated transceivers have been designed
and sold for the US market. Chris Lorek, G4HCL,

takes a look at two possible starters for six and
assesses their worth whilst watching the British

restrictions.
Thinking of setting up on 6m? Well,
there are several ways to go about
it. The cheapest is usually a trans-
verter to convert an existing trans-
ceiver, either 10m or 2m, to cover
the band. This can be a homebrew
design, a kit design, such as with the
G3WPO's featured in the February
and March '86 issues, or with a
commercial box such as the muTek
6m transverter reviewed in the April
issue.

Although this approach gives
you all the facilities of your present
equipment, it has the disadvantage
of tying it up for use on one band at
a time. If transverting from your 2m
rig, you often find you are constantly
switching back and forth, which
entails several plug and socket
changes round the back, or the
added expense of coaxial switches
to do it for you. If only transverters
had a 'straight -through' position like
add-on linear amplifiers, I'm sure
they would sell better!

The alternative is to dig deeper

into your finances and use a dedi-
cated set for the band, with the
advantage of being able to keep it on
all the time, possibly scanning
around the beacons quietly to warn
you of a lift, or monitoring the calling
channel. Much arm twisting was
carried out by the editor to obtain the
FT69OR and IC 505 for review, as
many amateurs also saw the advan-
tages and initial dealer stocks ran out
rather quickly! No doubt by now the
situation will have changed
somewhat with supplies back to
normal.

The Yaesu FT69OR

Several years ago, Yaesu
launched the FT290R, a 2m trans-
portable multimode, and an over-
night success. The FT79OR for
70cm and the FT69OR for 6m
followed hot on the trail, with similar
basic features. Even inspection of
the FT29OR and FT69OR circuitry

and PCB's show remarkable
similarities.

The transceiver is multi -purpose;
designed to be used portable, mobile,
or as a base station. It measures
58mm high x 150mm wide x
195mm deep. It weighs 1.2kg plus
the weight of whatever batteries you
fit, and would not make your
shoulder ache too much if you
carried it around with the supplied
shoulder strap. A protective case is
available as an option to avoid
damage from scratching if you
intend to use it portable. Watch out
for the telescopic whip; it's a quarter
wave on 6m which is 1.5m in length,
rather an unwieldy length.

A small internal speaker is fitted
on the case top, with a 3.5mm jack
socket provided on the side for an
external speaker or earphone. Eight
internal C cells provide power and a
charging socket is provided for
NiCad recharging. An external 13.8V
supply may be plugged into a rear
socket. Several amateurs have
reportedly had problems with this
socket on the FT290. It appears it
has a tendency to apply 13.8V to the
internal batteries occasionally so this
may be worth checking with a dealer
to investigate the latest situation. A
lithium cell is internally fitted for
memory backup with a quoted life-
time .of about five years.

The rig operates on USB, CW,
AM and FM, providing a power
output of 2.5W (0.8W AM), switch -
able down to 0.5W. A main knob
with soft 'click' steps provides
tuning in 100Hz (USB/CW/AM) and
10kHz (FM) steps, again switchable
by means of a front panel push
button to lkHz/20kHz steps. On
receive, this main knob doubles as an
RIT (receiver incremental tuning)
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control, tuning in 100Hz steps in all
modes. The frequency readout is a
five digit LCD display, which
indicates to 100Hz.

Very Friendly Oscillators

There are two digital VFOs, as
well as ten memory frequencies.
Up/down push buttons on the micro-
phone may be used to control the
main VFO frequency or memory
channel. Continuous frequency or
channel scanning is accomplished by
keeping your finger on the button for
longer than Y2 second. An internal
busy/man/clear switch enables the
auto scan to be stopped either on a
busy or clear channel, as well as just
continuing to scan whatever
happens. A present priority channel,
eg the calling or local net frequency,
may be sampled every five seconds
for activity by using the VFO and one
memory channel, which also enables
split Tx/Rx operation. On FM, +/-
1MHz Tx shift can be selected for
repeater operation, but 'listen on
input' requires a bit of knob -twisting.

The usual volume and squelch
controls are fitted concentrically
with the squelch operating on FM
only. A small S meter marked with
S1, 5, 9, and two divisions above S9,
doubles as a relative power indicator
on transmit. LEDs are fitted to show
received signal ('busy' channel) and
Tx mode. On the rear are fitted
switches for high/low Tx power,
noise blanker on/off, and meter/
display illumination lamp on/off
switch. The latter doubles as a

battery check switch showing the
battery voltage state on the front
panel meter. A recessed S0239
socket is fitted for the external aerial
connection. An external PTT socket
is also fitted for a footswitch or
similar.

A very comprehensive instruc-
tion manual is supplied, which apart
from giving well -written operating
details includes servicing and
alignment information together with
internal component placement
photographs. A full parts list is also
included.

The battery pack is internal to
the transceiver, and requires removal
of the lower case lid to fit or replace
batteries. Although not as con-
venient as many portable rigs, this
does give a good degree of
mechanical security to the batteries;
several portable rigs in the past have
fallen down badly with broken
plastic fixings designed to keep the
battery pack in place. For mobile use,
a matching mount is available as an
optional extra.

In Use

The transceiver was tested
mainly in a base station environ-
ment, as this is all our present
licence permits. However, a small
amount of portable and mobile
receive -only operation was done to
test for suitability if this is allowed
in the future.

After reading the instruction
manual thoroughly, I managed to get
the hang of frequency control using

the memories; although at first I

found the operating system not to be
quite as logical or 'user friendly' as
it could be. I found the memories to
be fairly essential when tuning
around the band, as QSY'ing
between beacon frequencies and
activity centres involved rather a lot
of knob twisting and repeated
pressing of the 'step' button.

I must say that the dual VFOs
were found very useful in this
respect with the present 500kHz
band. If (or when?) we are allocated
50-52MHz I can imagine that local
FM natter nets will become popular
higher in frequency, and it would be
logical for one VFO then to be kept
in the SSB or CW section, and the
other in the FM section. I found it a
pity that QSY'ing from memory
channels was not possible and
involved more knob twisting. 1MHz
up/down buttons would have been
useful I feel, but then it is designed
with compactness in mind, not to
look like a portable mission control
station with multitudes of knobs and
switches.

The tuning rate on SSB was
quite reasonable, although the
100Hz steps were in my opinion a
little too coarse for correct
resolution. This also makes it difficult
to use for FSK RTTY or AMTOR
operation. The clarifier does not help
as it is a digital affair again with
100Hz steps rather than an analogue
system. I must say though that I

liked the soft 'click -steps', especially
when carrying the rig around as this
saved the dial being accidentially

42 please mention HRT when replying to advertisements. 73 G4NXV HAM RADIO TODAY MAY 1986



f

...

.......

4-1 J q!,

..... Ft.

.................. . .............................
: ...... :

: . .

: : : .....
...

..... : : :

OdB

10dB

20dB

-30dB

-40dB

50dB

-60dB

-70dB

FT69OR two tone transmitter intermodulation deviation at high power setting.

knocked off frequency.
The tuning rate, as supplied on

FM, was switchable in 10kHz or
20kHz steps, not conforming to
European requirements of 25kHz
channel spacing. Amateur Elec-
tronics UK have since told us that
rigs supplied by Yaesu through
authorised importers would be fitted
with 12.5kHz and 25kHz steps.
Activity already planned for 50.45
and 50.475 MHz in my locality in
East Anglia would require dialling up
the frequency on SSB, storing it in
memory, then switching to FM and
recalling that memory channel with
this reviewed rig.

The set was linked to the
6m -20m mini beam on my tower and
tested on -air with good audio reports
received with no excessive 'spread-
ing' of signal. Microphone gain on
SSB was fixed at a level that required
me to speak about 10cm from the
mic. This seems reasonable and
should not cause problems from
extraneous noise pickup if used
portable or mobile. Although I am not
a CW addict, this facility was tested,
with Tx keying performed by an
external switch plugged into the side
of the set. An 800Hz sidetone is
emitted from the speaker, at a fixed
volume level.

Received signal reports were
nearly always less than those given,
since most stations contacted were
running between 10 and 25W
output. Perhaps for base station use
a linear amplifier would ensure
reciprocity and less frustration when
engaged in weak -signal communi-
cation. I found the S meter to be over
generous; all reports I gave, there-
fore, were on what I thought they
should be rather than what the S
meter indicated. Examination of the

circuit diagram and alignment
section of the manual shows this is
easily adjustable, if I owned the set
I would be diving in with my trim-
ming tool! Comparison of the read-
ability of beacons when switching
between the '690 and my normal
station, an FT107M and FTV107 with
6m module, showed the receiver
sensitivity to be comparable. When
connecting the aerial to the '690, the
receiver noise increased somewhat
showing that the ultimate sensitivity
to be limited by the band noise and
not by the set.

No problems were encountered
from blocking or adjacent frequency
reception, although I must confess
6m is not the most crowded of
bands at the moment, so laboratory
simulation had to be resorted to for
testing the effects of sitting on top
of a hill in a contest in years to come
(if allowed).

The AGC was set at a reason-
able decay time on SSB and
appeared to decay much faster on
CW. Examination of the circuit
diagram showed that an extra RC
delay circuit is switched in when
selecting USB - a nice touch.
Unfortunately, FM could not be
tested on -air as there was no-one to
talk to on it! These are early days of
course, so I'd better not comment
too much on the provision of -/+
repeater shift and the toneburst
facility except that they worked but
the tone was set to 1800Hz, no
doubt for the American market.

Mobile ignition noise on 50MHz
is often far worse than on other
bands, and plug leads form a lovely
quarter wave. A noise blanker is
fitted and performed reasonably but
not marvellously, my Ford Escort
with electronic ignition would need

FT69OR Laboratory Results
All measured at 50.5MHz

Receiver
Sensitivity for 12dB SINAD

USB/CW 0.22
FM (3kHz dev) 0.18
AM (30% mod) 0.24

FM squelch opening sensitivity: 0.23uV
pd

Selectivity
-3dB -6dB -60dB

USB/CW 2.1kHz 2.6kHz 8.4kHz

Third order intermodulation rejection
Measured as the ratio of two unwanted
signals at 25kHz spacing to a single on -
channel signal, both producing 12dB
SINAD

USB/CW 71dB
AM/FM 69dB

Blocking
Measured as the increase in level over on -
channel signal to degrade 12dB SINAD
to 6dB SINAD, with 1MHz spacing

SSB/CW +1MHz 102dB
-1MHz 107dB

AM/FM +1MHz 102dB
-1MHz 107dB

Current consumption
Receive on SSB with volume at mid
position: 69mA
Extra current taken by dial lamp: 46mA

S meter linearity
S1
S5

0.225uV pd
0.30uV pd

-4.8dB
-2.3dB

S9 0.39uV pd 0dB ref
S9+
S9++

1.19uV pd
5.0mV pd

+9.7dB
+82.2dB

Transmitter
Power output

Mode High Power Current Taken
USB
CW
AM
FM

2.0W PEP
2.8W
0.5W
2.8W

0.91A
1.03A
0.55A
1.03A

Mode Low Power Current Taken
USB
CW
AM
FM

200mW PEP
210mW
82mW

210mW

390mA
395mA
240mA
395mA

SSB two tone intermodulation
distortion
Measured on high power

Order dB relative to PEP
3rd
5th
7th
9th

- 22/- 23
-321-31
-44/-42
- 50/- 51

Harmonic and spurii levels
Second harmonic: -63dB
Other harmonics and spurii: all less than
-70dB
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a little more suppression if mobile
use was allowed. The small size of
the set would make under -dash
fitting quite easy in today's compact
facias, although the frequency
readout was a little small for this use.
You can't have it both ways, I

suppose.
Attempting to use the set por-

table is limited by the long quarter
wave telescopic aerial, since there is
no provision for fitting a helical to the
top. Walking along the street, I

imagine the average lifetime of this
whip to be around a week before
being broken, and I would not dare
use it in a crowded rally! Perhaps an
enterprising manufacturer will bring
out a screw -on helical similar to
those used on hand portable whips
on 27MHz sets. Alternatively, I'm
sure the enthusiastic portable
operator could modify one.

Laboratory Tests

Examination of receiver
sensitivity showed it to be adequate.
I don't think there is a need for a
permanently fitted receive pre-
amplifier on the '690 as much as
general opinions expressed on the
FT290R, even though a similar
receiver front end is used.
Surprisingly, SSB/CW sensitivity was
not as good as AM/FM. Then again,
general band noise, TV timebases,
ignition interference and so on would
normally be the limiting factor here
except when hilltop portable, where
the low output power from the set
would still make the receive
sensitivity reciprocal.

Selectivity on both SSB and FM
was of reasonable bandwidth for
good readability and rejection of
moderately strong unwanted signals,
but the 'skirt' broadened out badly
due to reciprocal mixing from side -
band noise generated by the
synthesizer. This seems to be a
common failing in Japanese rigs full
of bells and whistles. This would be
unacceptable at HF but is probably
tolerable on 6m, where very strong
adjacent interference would be
needed to cause problems.

Measurements of the S meter
response confirmed my suspicions.
In fact, there was only 4.8dB
difference between S1 and S9 but
with over 80dB difference between
S9 and the top of the marked scale.
The current consumption on both
receive and transmit was very good
indeed, and many hours of operation

should be possible using internal
batteries if you remember to switch
the dial light off when not required.

The transmit two tone tests
showed the set to be reasonably
clean for a portable set, and few
problems should be encountered
using the set 'barefoot'. If you intend
to use a linear amplifier beware that
you don't exceed the recommended
drive level of course, otherwise you
will find your popularity on the band
diminishing. The power output
remained constant until 11.1V was
reached, showing that the output
was well regulated to allow for
diminishing battery voltage.

Harmonic levels were reasonable
and no other spurii were noted above
- 70dBc. The second harmonic
could cause problems with adjacent
broadcast band II reception.
Although no worse in level than
other rigs tested, I would still recom-
mend a low pass filter fitted in the
aerial line whenever possible.

Conclusion

A good all round transceiver
capable of a variety of uses, reason-
ably small and versatile but the whip
length makes future portable oper-
ation rather awkward. Use as a
stand-alone home transceiver is a bit
of a compromise, but the versatility
of the rig must be borne in mind
when considering this.

Many thanks to Mike Senior,
G4EFO, who kindly loaned his
FT69OR at very short notice for this
review. At the time of Chris writing
the review, all FT690Rs had been
sold by the authorised dealers,
however, they were expecting
deliveries before the end of March.

The Icom IC505

As with the FT690R, this is
designed as a multi -purpose trans-
ceiver with portable operation
catered for by an attached quarter
wave telescopic aerial and shoulder
strap. It operates on LSB, USB, CW,
and FM with an optional module.
Power output may be switched to
10W, 3W, or 0.5W, although 10W is
not recommended by the manu-
facturer for battery operation.

A large tuning knob controls the
operating frequency in 100Hz syn-
thesized steps on SSB/CW, 10kHz
steps on FM, with a switchable
facility on the front panel giving 1kHz
steps on all modes. Two digital VFOs

are provided covering 50-54MHz, as
well as six programmable memory
channels and a programmable call
channel facility, selected by front
panel controls. Memory channels,
together with the call channel if
selected, may be scanned for
activity, as well as the frequency
range programmed between
memory channels 1 and 2. Split
frequency operation is possible
between alternate VFOs, an
equalising switch also being
provided to match the two VFO
frequencies. The main dial tunes at
5kHz per revolution on SSB (but see
results later), and a 1MHz step
button is fitted to get you to different
parts of the frequency range quickly.
The dial tunes continuously and a
latching 'lock' button prohibits
unintentional frequency shifts.

Frequency display is by a large
LCD five digit display, with readout
to 100Hz, ie when the squelch is
raised, and transmit mode. Separate
controls are provided for volume and
squelch, the latter operating in all
modes. A noise blanker can be
switched on via a button on the front
panel. This can operate on SSB and
CW. A large S meter provides an
indication from S1 through to S9,
then in 20dB steps up to 59+60dB,
doubling as a relative power meter
on transmit and a switchable battery
condition indicator. This together
with the frequency display may be
illuminated with an internal lamp
when required. Front panel sockets
are provided for an earphone/head-
phones, and CW key which can
operate in a semi break-in mode with
automatic Tx/Rx switching. Memory
backup is achieved by four AA size
dry cells inside the set with an
estimated lifetime of one year. These
may be replaced without loss of
memory information.

The only rear panel switch
selects 10W or 3W output power,
and a recessed S0239 socket is also
fitted on the back. The squelch knob
doubles as a 0.5W power output
switch. The set operates on nine C -
size cells mounted in a plastic
battery pack clipped into the side of
the set, or a similar size NiCad pack
available as an option. A small three
pin power socket at the rear accepts
13.8V from an external source or a
charging current from the optional
NiCad charger. A set of dry batteries
are provided with the rig on pur-
chase, along with an instruction
manual, full circuit diagram and PCB
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layouts. The equipment measures
76mm (H) x 230mm (W) x
188.5mm ID), and weighs 3.2kg
including batteries.

In Use

On unpacking the carton, my
initial thoughts were "Is this really a
portable set?". It is a bit on the large
side for this type of use as well as
being fairly heavy, and I noted that
the manual stated that a "heavy
duty" shoulder strap was provided!
Having said that, my comments on
the FT69OR as regards walk -along
portable aerials apply equally to this
set. Nevertheless it is certainly
possible to carry it around but I

would feel uncomfortable with it
over my shoulder after a while.

Base station use is entirely a
different matter, without reading the
instruction manual first (doesn't that
normally happen anyway?) I found
the set very easy to operate. The
memory operation was extremely
easy to follow and the 1MHz step
button would make QSYing around
a larger frequency range very fast.
The tuning step button was more
often used though, because 5kHz
per revolution of the large dial tended
to be a little slow in getting from one
place to another.

One problem encountered was
that of a finite maximum tuning

speed. If you rotate the dial slowly,
sure enough you move around at
5kHz per revolution, but if you speed
up the tuning using the finger hole
provided, the synthesizer cannot
keep up and the tuning rate is rather
slower. This was a minor annoyance
to me but may cause problems to a
blind person counting the number of
turns when QSYing off the calling
channel.

The 'call channel' button was
extremely useful giving instant
access to 50.200 in my case. The
main knob may be used to QSY from
this and in fact any other memory
frequency though this is not made
clear in the manual - I found it only
by accident. The squelch operation
on SSB was extremely useful as
well. Normally, I kept a listening
watch on 50.200 or scanned a
section of the band, the squelch
raising and stopping the scan when
a signal was found. This relieved the
fatigue of listening to a constant hiss
in the background when otherwise
occupied in constructing or oper-
ating other bands when in the shack.
One small problem was that it did
take a reasonably strong station to
open the squelch; those weak
signals in the noise that could be
brought up to full readability by
rotation of the beam were lost.

The S meter appeared a little
slow in lifting, weak but fully read-

able signals not registering a reading.
The AGC seemed slow to come into
operation, which meant that the
volume required frequent alteration
to permit readability. These two
factors would suggest lack of overall
gain, but the ultimate sensitivity
appeared perfectly satisfactory.
Again, the 100Hz steps were a slight
annoyance, especially as the tuning
dial perimeter had to be rotated
about 2mm per step, I would have
preferred more steps per revolution.
The RIT control was a fully analogue
device which was very useful as a
fine tuning control on receive to
interleaf between the 100Hz steps.

On transmit audio reports were
again complementary using the
supplied microphone with its built-in
preamplifier. The 10W output gave
good reciprocity to the power levels
used by stations contacted, the
majority copying me as well as I

could copy them. Again no reports of
'spreading' were received and no
problems were encountered from
adjacent strong signals due to the
generally low activity level at
present.

Used mobile, the IC 505 was still
a touch on the large side but the
noise blanker worked superbly in the
car. I feel this is very important if
SSB mobile operation is to be con-
templated when or if allowed in the
future. Noise levels from adjacent

11>
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10505 two tone transmitter IMD test again at high power setting.

cars in a traffic jam can certainly
mess you up even though you have
suppressed yours to the best
possible level, especially at this
frequency band.

Examination of the block
diagram shows that noise blanker
signal muting is performed before
the crystal filter. This is very good
engineering practice, if it can be
achieved, as the filter can stretch
noise pulses to many times their
original length, hence degrading
readability much further. If the signal
is blanked before the filter, the pulse
lengths are relatively short and
hence less information is lost.

In mobile reception, the main
tuning knob was a little difficult to
use when fine tuning because of
vibration effects; it was too easy to
place it on the brink of one of the
tuning steps. An optional micro-
phone with up/down buttons is

available and this I feel would be
useful here. The review set was not
fitted with the optional FM unit so
this could not be tested.

The aerial mounting is stood off
from the side of the equipment, if
space is at a premium for permanent
installation either in the shack or
mobile, this moulding could easily be
removed by undoing four screws and
desoldering and insulating the
internal aerial connection wire. This
would no doubt void any warranty
though.

Laboratory Tests

The receiver sensitivity was
found to be extremely good, but as
found in practice there seemed to be
a slight lack of overall gain; the AGC
only beginning to act at an input
signal level of 0.31uV pd. The S

meter gave an indication only above
this level, being AGC voltage derived.
It gave a more reasonable, though
rather non-linear, indication above
this level.

The selectivity was very good,
and little evidence of reciprocal
mixing was evident. Apparently, the
VCO tuning line is filtered more and
hence the observed inability to keep
up with fast tuning speeds. The
multi -pole IF crystal filter fitted is
hence used to its best effect. The
intermodulation rejection was a little
on the low side at 63dB, probably
due to the gain distribution being a
little on the wrong side. This has
resulted in a very sensitive set and
I would advise against fitting a

preamp in line unless this is switch -
able and purely to overcome feeder
loss. Blocking rejection from strong
signals was good.

Harmonics and other spurii
should not cause too many problems
apart from the inevitable second
harmonic in the middle of the broad-
cast band, and a low pass filter is
advised as usual. The two tone
spectrum was reasonable for a 10W
solid state PA, you lower the output
power by altering the drive level to
the PA; this normally cleans up the
signal further.

I was not too impressed by the
current drawn, especially on receive
at 182mA with no signal received,
though this is within the declared
specifications of the set. Operation
on the internal batteries would cause
them to drain quicker than I would
have expected.

Conclusion

Quite a reasonable performer,
especially for home and mobile use.

Walk -around portable operation is
possible if a bit on the difficult side
with the bulk and battery drain. It is
very easy to operate even with
clumsy fingers and ergonomically
well designed if a little on the large
side by today's standards.

Many thanks to Thanet Elec-
tronics of Kent for holding on to their
last 6m rig for our reviewer.

IC505 Laboratory Results
All measured at 50.5MHz

Receiver
Sensitivity for 12dB SINAD: 0.13uV
pd for SSB/CW
Squelch threshold level: 0.25uV pd
for SSB/CW
Selectivity

3dB 1.3kHz
6dB 2.3kHz

60dB 5.5kHz
Two signal intermodulation rejection:
63dB
(measured as FT69013)

Blocking
(measured as FT690R)

+1MHz 108dB
-1MHz 110dB

S meter linearity
S1
S2
S3
S4
S5
S6
S7
S8

0.48uV pd
0.61uV pd
0.78uV pd
0.91uV pd
1.03uV pd
1.12uV pd
1.26uV pd
1.69uV pd

-12.4dB
-10.3dB
-8.2dB
-6.8dB
-5.8dB
-5.0dB
-4.0dB
-1.5dB

S9 2.0uV pd 0dB ref
+20dB
+40dB
+60dB

4.6uV pd
17.3uV pd
1.8mV pd

+7.2dB
+11.5dB

+40.4dB

Current consumption
Squelch closed
Squelch open, vol at mid

point
Extra indicator light current

182mA

205mA
55mA

Transmitter
Power output

PEP Power Current Drawn
High
Mid
Low

10.6W
2.2W

310mW

1.76A
690mA
380mA

Harmonics and spurii
Second harmonic: -57dBc
All other harmonics and spurii: less than
-70dBc

Two tone IMD distortion
Order dB relative to PEP

3rd
5th
7th
9th

-23/-23
- 36/- 35
-47/-50
-56/-58
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How to build this modular all
band HF CW/SSB receiver

by S Niewiadomski.

Construction

With the exception of the con-
trols VR1, VR2, SW1 and VC1,
sockets SK1-5 and the power -on
LED, all components are mounted
on one of five single -sided printed
circuit boards, PCB1 -PCB5. The et-
ching patterns and component
layouts for these PCBs are shown
in Figs. 7-16. I have purposely not
cramped the component and track
spacing so that the PCBs can be
reproduced easily using a Dale
(etch resist) pen by anyone with a
reasonably steady hand.

The first stage in producing one
of the PCBs is to either photocopy
the etching pattern or trace the hole
positions onto a piece of trans-
parent or translucent paper. If the
photocopying method is being us-
ed, check that the original dimen-
sions are maintained on the copy,
as many photocopiers produce
distorted copies. Cut a piece of
single -sided copper -clad board to
the correct size and stick the photo-
copy or tracing onto the board.

moo
gPart 2

Mark the position of each hole (in-
cluding the 3mm fixing holes) onto
the board with a centre punch and
hammer. Then remove the paper
and drill and deburr the 3mm fixing
holes. Clean the board with a liquid
abrasive cleaner such as 'Jif', rinse
and dry it.

The track pattern can now be
drawn carefully on the board, using
the hole marks as a guide to the
track positions. It can be seen that
only the minimum amount of cop-
per is removed on the boards, the
unused area being used as an 'earth
plane'. The earth plane helps the RF
performance of the boards and has
enabled single -sided boards to be
used without any instability pro-
blems being encountered.

When all the tracks and the
earth plane have been drawn, allow
the etch resistant ink to dry for at
least 15 minutes and then insert a
piece of insulated wire through two
of the fixing holes. Place the board
in a bath of ferric chloride solution
trackside-up so it is completely
submerged and use the wire to
agitate it until etching is complete.
Finally, remove the board from the
solution and clean off the resist ink
with a suitable solvent.

Drill all the remaining holes in
the board with a 1mm drill, then

open out the holes shown on the
component layouts to 1.5mm.

Mounting the components on
each board should be done by star-
ting at one corner of each board
and working to the opposite corner
mounting each component as it oc-
curs. This method is to be preferred
to mounting all the resistors first,
then the capacitors, and so on, as
by experience it results in less miss-
ed out components. Take the nor-
mal handling precautions with the
JFETs and ensure that your solder-
ing iron is earthed. On the pro-
totype boards, all the dual -in -line
ICs were fitted with sockets rather
than soldering them directly to the
PCBs, for easy fault finding.

Pinouts of the active com-
ponents, shown in Fig. 17, help to
orientate them on the boards. Ter-
minal pins were used on the proto-
type boards for the inter -board con-
nections. These allow connections
to be soldered and unsoldered
while the boards are fixed in the
case, again aiding fault-finding.
The only exception to these ter-
minal pins is for the audio output
from PCB4, where PL401 is fitted
to the board so that the lid is not
permanently attached to PCB4 by
the wires to SK3.

Power distribution leads are run
out separately to each PCB as
twisted pairs from SK4 1+ 1 2V)
and SK5 (0V).

Mechanical Details
A ready made case is used to

house the receiver, thereby greatly
simplifying the metalworking re-
quired. Drilling and cutting (for the
frequency display module) details
for the chassis are given in Figs. 18
19 and 20. SK1 on the prototype
was a 50 ohm square -based BNC
socket, but the constructor might
choose to use a round BNC or
S0239 socket. Any type of LED
may be used for the POWER ON
indicator, or it could be omitted
altogether.

[>
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Fig. 7 The foil pattern of the VFO
board (PCB 1).

Fig. 9 Foil pattern of the 21MHz crystal oscillator
board (PCB 2). Right: the component overlay for
the board.

Fig. 11 The foil pattern of the local
oscillator frequency converter board
(PCB 3). With Fig. 12 the
component overlay on the right.

Figs. 15 and 16 The foil pattern and
component overlay for the frequency
display board (PCB 5).

TO DISPLAY
BOARD

TO MAIN
RECEIVER
BOARD

 TO VC1
C

DRILLING KEY:
 = 1mm DIA
A = 1.5mm DIA
B = 3mm DIA
C = TERMINAL PIN FITTED. HOLE LEFT AT 1mm

Fig. 8 The component overlay of the
VFO board (PCB 1).

TO LO FREQUENCY
CONVERTER BOARD

DRILLING KEY: +12V OV

 = 1mm DIA
A = 1.5mm DIA
B = 3mm DIA
C = TERMINAL PIN FITTED,

HOLE LEFT AT 1mm

DRILLING KEY.
 = 1mm DIA
A = 1.5mm DIA
B= 3mm DIA
C = TERMINAL PIN FITTED,

HOLE LEFT AT 1mm

OV

+12V

TO
DISPLAY
MODULE

FROM 21MH, CRYSTAL
OSCILLATOR BOARD

DRILLING KEY:
 = 1mm DIA
B= 3mm DIA
C= TERMINAL PIN FITTED, HOLE LEFT AT 1mm

TO LO
FREQUENCY
COUNTER

FROM VFO
BOARD

" TO FREQUENCY
DISPLAY MODULE

5V

FROM LO
>no...FREQUENCY

CONVERTER
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Fig. 14 The component overlay for the main receiver
board (PCB 4).

DRILLING KEY:
 = 1mm DIA
A = 1.5mm DIA
B = 3mm DIA
C = TERMINAL PIN FITTED, HOLE LEFT AT lmm

Fig. 13 The foil pattern for PCB 4.
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ALL DIMENSIONS IN wan

200

I

50

VR1 MI VR2
J.

CUT-OUT
61 a 31

FREQUENCY DISPLAY
MODULE

TUNE

A

3 HOLES VC TO SUIT VII, VIE& MASS RUSH 191113n Dial
1 HOLE 13' TO SUIT SW1 IS.Sna. DIA)
2 HOLES' BRA CLEARANCE HOLES 1334.., DIA) COUNTERSUNK
I HOLE TY TO SUIT LEM

Fig. 18 The plan of the front panel of the case.

A total of 13 (eight in the rear
panel and five in the bottom) ven-
tilation holes are provided to allow
the heat produced by IC401 to
dissipate as this device runs rather
warm.

Fig. 21 shows the dimensions
for three aluminium brackets which
act as supports and screens in the
chassis. Again, it is better to bend
and drill the brackets before drilling
the fixing holes in the chassis bot-
tom. Inaccuracies in the brackets
can then be corrected without hav-
ing to file oval holes in the chassis.
The cut-outs in the lower edges of
brackets B and C are to allow the
receiver wiring to pass between the
compartments formed and are not
dimensionally critical.

When the chassis metalwork is
finished and all the components
have been shown to fit onto it cor-
rectly, the front panel can be
rubbed -down and painted if re-
quired. Lettering can then be ap-
plied and finally a coat of clear lac-
quer sprayed on as protection.

Fig. 22 shows the positions of
the major items which fit into the
chassis. All the PCBs are held in
the chassis by Y2 " long 6BA screws
which are first fixed in the chassis

ALL DIMENSIONS IN ram

200

114-.1
A

ANTENNA INPUT

Aerie

A

No 1"
AI. 5 SPACING

EtE
4:).A EIZELNESTILATION

:).1t
v,

OV TTZV
51E5 SKR

14 HOLES' 31wn DIA
1 HOLE TO SUIT SKI 81mm DIA)
2 HOLES V TO SUIT SK48 SKIS 17fflan DIA WITH SMALL CUTOUT TO LOCATE SOCKETS)

Fig. 19 The drilling details of the rear panel.
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202

gg.

1

i14
A

128
A '

110

A

5

53---.., A "
A::

5.-5 VENTILATION HOLES

A ' Ni)_.-±.--
88

55

A
A ; 5

5

18 HOLES 'A' WA CLEARANCE (3mm DIA)9
A+

..13..4

as

40-7

4 4. A.43,_

52

A'

32
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1

1--14-- 62
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Fig. 20 The main chassis drilling details.

with 2 6BA nuts. The board is then
fitted over the protruding part of
the screw and further 6BA nuts us-
ed to fix the board.

A 48mm length of 6BA stud-
ding prevents the two 6:1 reduc-
tion drives from rotating by holding
their upper flanges vertical and an-
chored to bracket A. Be careful to
get the spacing between the drives
correct, as they have to clear T201

ALL DIMENSIONS IN Awn
MATERIAL Inion ALUMINIUM

BRACKET A

HOLES A SSA CLEARANCE (3m DIA)
HOLE 13' TO SUIT VC1 Itbmi DIA)

BRACKET B BRACKET C

Fig. 21 The mechanical details of the three aluminium brackets.

on the crystal oscillator board. A
brass bush is fitted to the front
panel where the front reduction
drive shaft passes through the
panel. This gives support to the
shaft and produces a smooth ac-
tion when the tuning knob is
rotated. Don't tighten the nut on
the bush too tight, as this can twist
the shaft due to slight
misalignments between bracket A,
the drives and the front panel and
cause the turning action to be stiff.

Drilling details of the lid are
shown in Figs. 23 and 24. These
holes allow the loudspeaker, LS1,
to be mounted inside the lid top us-
ing the four small aluminium
brackets and the headphones
socket, SK3, to be mounted on the
left hand side (when viewed from
the front) of the lid. Holes are pro-
vided to allow the sound output of
the loudspeaker to escape without
having to cut a large hole and fit a
grill. Five more ventilation holes are
drilled in the lid, vertically above
the SL6440 to further improve heat
convection from this device.

SK2 is made from a 3 -way
cable shell with -two crimp ter -
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minals inserted into the outer holes.
This matches the 0.2" pin spacing
of PL401 on PCB4.

Testing and Alignment

With a receiver such as this, it
is best to test and align each board
as it is fitted into the case rather
than to assemble the whole
receiver and then begin testing.
This is because if a fault such as ex-
cessive supply current is detected,
each board would have to be
disconnected in turn until the fault
clears. It is rather disheartening to
have to take a receiver apart just
after carefully assembling it.

The first step in the alignment
procedure is to commission the
VFO. Starting with a fully drilled
but empty chassis, fit VC1 to
bracket A and a knob to the shaft of
VC1. Do not fit the slow motion
drives yet. Now fit bracket A into
the chassis with two 6BA screws
and nuts. Fit the power supply
sockets, SK4 and SK5, and the ful-
ly assembled VFO board PCB1. The
orientation of PCB1 can be seen
from Fig. 22. Wire the power supp-
ly connections from PCB1 to SK4
and SK5 using a pair of wires
twisted together. Route this wiring
in the rear corner of the chassis,
allowing enough slack to pass
through the cut-out in bracket B
when it is fitted. Connect VC1 to
PCB1.

Connect a stabilised 1 2V supp-
ly to SK4 and SK5 with a milliam-
meter of at least 400mA FSD in
series with one connection. Switch
on and check that the current taken
is about 32mA. If it is greatly more
than this, switch off and look for in-
correct wiring or short circuits on
PCB1. If the current taken is

+12V OV

SK4 SK5 REAR

ANTENNA INPUT

EARTH VTAG II* .14
PCB1

I_

T101T101+V +

BRACKET 8----11`

PCB4

E

+

12

ms
vci

,

+

1 ILI
P.IE.

T301 11
- Ir

1201

....
SP/1

m

T302

Alerte-s.

PCB2
VR1

-
VR2

RI "

V PCBS V

IFREQUENCY DISPLAY MODULE

Tr 11- Tr
IF GAIN AGC VOLUME

ON/OFF

BRASS BUSH

TUNE

BRACKET A

6BA STUDDING
48mm LONG

LED1 20

Fig. 22 A view from the top, showing the positions of the major items.

reasonable, check that the voltage
across D102 is within 5% of 6.8V,
then monitor the output at the
3.7-4.2MHz output pin with an
oscilloscope, if available. The out-
put should be a sine wave of ap-
proximately 300mV peak -to -peak.

Using a frequency counter or a
general coverage receiver, measure
the frequency of oscillation with
the vanes of VC1 fully meshed.
This frequency should be adjusted
to be say 50kHz below 3.7MHz by
rotating the core of T101 with a
plastic alignment tool. Then rotate
VC1 to minimum capacity and the
frequency should be approximately
50kHz above 4.2MHz. If the
overlap at the band edges is greater
than 50kHz, it does not matter too
much as the 36:1 reduction ratio
will still give an acceptable fine tun-
ing rate. As far as the VFO is con -

134

ALL DIMENSIONS IN mm

205

20 I ,

9 HOLES 'A' 31nm DIA
30 25 HOLES 'B' 5mm DIA

4)
A4 -41

VENTILATION HOLES

*
ALL 1' HOLES ,

10""") (1),/
-/P 43V

-41)- -4)-A

Al".7 10 10 1;3 I 101

LOUDSPEAKER IS HELD IN PLACE BY H
ALUMINIUM 'BRACKETS' MADE FROM
RECTANGLES 25 1mm SHEET, DRILLED
AND BOLTED TO CASE LID.
A' HOLE 9mm DIA MUST BE DRILLED IN THE
LHS OF THE CASE, 513mm FROM THE FRONT
AND 17mm FROM THE TOP FOR THE
HEADPHONE SOCKET.

Fig. 23 The mechanical details of the case
lid when viewed from the top.

FRONT

cerned, that is all that needs to be
done. If the receiver is only re-
quired to cover 14.0-14.35MHz, a
restricted local oscillator injection
frequency range of
24.7-25.05MHz can be obtained
by adjusting the VFO to cover
3.7-4.05MHz. This is achieved by
changing C101 to 390pF and
C102 to 270pF.

Now fit the 21 MHz crystal
oscillator board, PCB2, into the
chassis. Connect its power supply
leads to SK4 and SK5. The current
taken should now be approximately
18mA higher than before. Check
that the voltage across D202 is
within 5% of 6.8V. Monitor the
output pin (the wiper of VR201)
and rotate the core of T201 until
oscillation is seen. Adjust the core
of T201 to give the maximum out-
put level. With the output at its

Fig. 24 How the loudspeaker is mounted
into the lid.
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maximum level (VR201 fully anti-
clockwise) an amplitude of approx-
imately 6V peak -to -peak should be
seen. Back off VR201 to about half
way.

Fit the local oscillator frequen-
cy converter board, PCB3, to
bracket B and mount the bracket in
the chassis. Connect PCB3 power
supply leads and the inputs from
PCB1 and PCB2 using miniature
coax such as RG174. The current
taken should now be approximately
40mA higher. Monitor the AC
voltage on IC301 pin 10 and adjust
VR201 (on PCB2) to set this level
to approximately 850mV peak -to -
peak.

Set the VFO frequency to ap-
proximately 4MHz and monitor the
output of one of the emitter
follower stages (Q301 and Q302)
on PCB3. Adjust the cores of T301
and T302 to give maximum output
at 25MHz. The tuning of T301 and
T302 is not too sharp, so that
when maximum output at 25MHz
has been obtained, the output
should remain at almost constant
amplitude as the VFO is tuned from
3.7-4.2MHz. When a satisfactory
output from one emitter follower
stage has been obtained, monitor
the other one and check for similar
results.

Doing The Display

Connect the power supply
leads of the frequency display
board, PCB5, to SK4 and SK5 but
do not fit the board into the case or
connect the frequency display
module yet. The power supply cur-
rent should now be about 20mA
higher than before. Check that the
output from IC503 is at 5V. Now
fit PCB5 to bracket C and make the
connections between PCB5 and
the display module, being careful to
connect the power leads correctly.

IC401; SL6440

TOP VIEW

1C301,404; MC1496
IC501; 74LS90

UNDERSIDE VIEW

b

IC402,403, MC1350
IC405, TL071
IC406; LM386
IC407; MC1458
IC408, SL1621

0101,201, 0401 J310 0102, 301, 302 0502 BC239
402; BF256 501; 8F274

Fig. 17 The component pinout details.

O

GND

10502; 78L05

It is a little awkward to get the con-
nections between PCB5 and the
display module the correct length,
so keep trying bracket C and the
module in their final positions as
the connections are made until
satisfactory lengths are obtained.
Finally, connect the
24.7-25.2MHz output from PCB3
to PCB5 and mount bracket C and
the display module in the chassis.
The display module only consumes
approximately 4mA supply current
and so no drastic increase in the
total consumption should be notic-
ed.

As the VFO frequency is swung
between 3.7 and 4.2MHz, the
display module should display
14-14.5MHz. If a changing display
is obtained, but not of the correct
value check the connections on the
edge connector of the module, as
the wrong IF offset may have been
programmed. When the correct
readings are obtained the length of
coax which connects PCB3 to the
mixer on PCB4 can be soldered to
PCB3 and routed through the mid-
dle cut-out in bracket B. To com-
plete the connections which have
to be made in the frequency con-
verter compartment, fit LED1,
solder a pair of wires to its ter-
minals and route these also through
the middle cut-out in bracket B. The
slow motion drives and brass bush
can now be fitted.

Testing Main Receiver
PCB

The main receiver board, PCB4,
can now be fitted and tested. Con-
nect its power supply pins to SK4
and SK5; the aerial input to SK1;
the controls VR1, VR2 and SW1;
LED1; and the coax from PCB3. Set
VR1 (IF Gain) and VR2 (Volume) to
minimum gain position (fully anti-
clockwise); SW1 to AGC off; and

VR401 (CIO Level), TC401 (CIO
Frequency), and VR402 (AGC
Threshold) midway. When switch-
ed on, the total supply current
should now be approximately
320mA and LED1 should light. If it
does not light, it is probably wired
the wrong way round.

Check that the voltages across
all the zener diodes (8 in all, on this
board) are within 5% of their
nominal values.

Inject a sine wave of approx-
imately 100mV peak -to -peak at
14.25MHz into the antenna input
and monitor T402 pin 6. Adjust the
cores of T401 and T402 for max-
imum output of T402 pin 6. These
adjustments are dependent on each
other, so adjust each core in turn
several times until the highest out-
put possible is obtained. Now
monitor T403 pin 4 (or IC401 pin
1 3) and adjust the core of T403 for
maximum signal. The response of
T401, T402 and T403 is suffi-
ciently broad that only the adjust-
ment at 14.25MHz needs to be
carried out.

Check that the local oscillator
input at IC401 pin 5 is approx-
imately 800mV peak -to -peak.
Monitor IC402 pin 4 and tune the
receiver VFO until a signal at
10.7MHz is seen. Now move to
IC403 pin 4 and rotate VR1
clockwise until a signal at
10.7MHz is again seen. Adjust the
core of T404 to peak the signal.
Very little gain is needed from
IC402 to overload the input to
IC403, so the 14.25MHz input
signal can gradually be decreased
as VR1 is rotated. T405 can now
be peaked by monitoring IC404 pin
1, again adjusting the 14.25MHz
input level and VR1 to avoid
overloading the output of IC403.

The frequency and level of the
output of the carrier insertion
oscillator can now be set. Monitor
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COMPONENTS LIST

PCB1
R101
R102,105
R103
R104
R106
R107
R108

100K
100R
150R
270R
22K
10K

220R

All resistors are 0.25W 5% carbon film type

C101
C102
C103
C104,105,106,108
C107,109
C110,112
C111

220p cer
820p cer
100p cer

10n DISC cer
4n7 cer

330p cer
470p cer

T101 KANK3337R (Toko)

L101,102 8u2 7BS (Toko)

D101 1N4148
D102 6V2 400mW zener

Q101 BF256
Q102 BF274

1mm (0.040" I terminal pins

Toko products can be obtained from: Cirkit
Holdings PLC (Tel. 0992 444111) or Bonex
Ltd (Tel. 01-992 7748)

C302
C304
C306,308
C307,309,310
C311,313

T301,302

Q301,302

IC301

14 pin IC socket (if required)

1mm (0.040") terminal pins

PCB4

4n7 cer
1000p cer

33p cer
1 2p cer

100p cer

KANK3335R (Tokol

BF274

MC1496

R401,403,406,410,411,413,414,421,
441
R402
R404,438
R405,432
R407,408
R409,412
8415,443
R416
R417,430,431,442
8418,419,420,427,437
R422,425,426,428,429,435.436
R423,424
R433,439,440
R434
R444

100R
22R

470R
270R
620R

4K7
1K2

820R
560R

1K
10K
2K7

100K
108
1K5

All resistors are 0.25W 5% carbon film type

FL401 10M02DS 10.7MHz SSB filter
(Cirkit 20-10022)

PL401 3 way (middle pin cut out) PCB
plug (Cirkit 10-03010

D401,409
D402,403
D404,407,408
D405
D406

Q401
Q402

IC401
IC402,403
IC404
IC405
IC406
IC407
IC408

4v7 400mW zener
6v2 400mW zener
6v8 400mW zener

1N4148
9v1 400mW zener

J310 (Cirkit 59-02310)
BF256

SL6440
MC1350
MC1496

TL071 (Texas)
LM386

MC1458
SL1621

8 pin IC sockets 6 off (if required); 14 pin IC
socket 1 off (if required); 16 pin IC socket 1
off (if required) and 1mm (0.040") terminal
pins.

PCB5

R501 22K
R502 10K
R503 1K
R504 4K7
R505 100K
R506 47K

PCB2

VR401 470 preset min. hori.
VR402 10K preset min. hori.

C401,403,406,441 22p cer

All resistors are 0.25W 5% carbon film type

C501,502 10n disc cer.

R201 330R C402 3p3 cer Q 501 BF274R202 100K
All resistors are 0.25W 5% carbon film type

C404,405,407,409,410,415,416,417,
420,421,422,424,425,426.431,440,
447,454,455 10n disc cer

Q 502

IC501

BC239

74LS90
VR201 470R preset min. horiz. C408,41 1,412,413,418,423,428,430,

439 1000p cer
IC502 78L05

C201 47p cer C414,419 4n7 cer 14 pin IC socket (if required)
C202 10n disc cer C427,429,446 1u 35V tantalum

C432,433 Ou47 poly 1mm (0.040") terminal pins
T201 KXNK3767EK (Toko) C434 Ou18 poly

C435 22n poly
X201 21MHz crystal HC18U (Cirkit C436 0u22 poly Miscellaneous Items

45-21000) C437 56n poly
C438 Ou15 VC1 100p Jackson type C804

D201 1N4148 C442,443,445 100u 16V radial electro VR1 4K7 lin carbon pot
D202 6V8 400mW zener C444 47n poly VR2 10K ;in carbon pot

C448,453 10u 16V tantalum SW1 single pole min toggle
Q201 BF256 C449 470u 1 6V radial electro LED1 power on LED (any type, see text)

C450,452 100u 10V tantalum SK1 BNC 50 ohm or sim
1mm (0.040") terminal pins

PCB3

C451 47u 1 6V tantalum

TC401 5-60p foil trimmer (Cirkit 06-60001)

SK2

SK3

3 way (middle pin cut out) cable
shell Cirkit 10-03001) with 2
crimp terminals (Cirkit 10-03030)
1/4" mono headphone socket

X401 10.7015MHz HC18U crystal (Cirkit SK4,5 4mm insul terminals, red and black
R301
R302
R303
R304,314,317
R305,306
R307,310,313
R308,311,312,315,316
R309

1K5
820R

56R
220R

1K
100

100R
2K2

All resistors are 0.25W 5% carbon film type

C301,303,305,312,314 10n disc cer

T401,402,403
T404,405
T406

L401
L402
1403

RFC401

45-10006)

KANK3334R (Tokol
KACKS3894A (Toko)
KALSA4520A (Toko)

220m 1 ORBH (Toko)
27m 1 ORB (Toko)
22m 1ORB (Toko)

470u axial RF choke (Cirkit
35-71474)

Case type SB3 (Electrovalue); stick on feet
(4); frequency display module (Farnell
170-383); 8 ohm 2.5" dia loudspeaker;
reduction drives 6:1 1/4" spindles type
Electrovalue 4511 (2 off); brass bush 1/4"
spindle (Maplin RX31J(; small knobs (to suit
VR1, 2); large knob 35mm skirt (to suit slow
motion drive); 6BA screws, nuts, studding;
miniature coax leg RG174A), connecting
wire and 1mm thick aluminium sheet for
brackets.
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the wiper of VR401 (or IC404 pin
10) and adjust the core of T406
until oscillation is seen and the
amplitude is at a maximum.
Measure the frequency and rotate
TC401 until this is 10.7015MHz.
Adjust VR401 until the level at
IC404 pin 10 is approximately
850mV peak -to -peak.

An audio frequency sine wave
should now be present at the out-
put of IC405 whose frequency
varies as the VFO is tuned. An idea
of the response of the audio band-
pass filter can be obtained by
monitoring its output on an
oscilloscope while tuning the VFO
and measuring the frequency at the
output of IC405. Little variation in
the filter output should be evident
for input frequencies between
300Hz and 3kHz, with rapid
decrease in the output level outside
this frequency range.

Now monitor IC406 pin 3 and
ensure that adjustment of VR2
varies the level at this point. The
loudspeaker can now be connected
(by inserting SK3 into PL401) and
the audio tone should be heard.

AGC operation can now be
checked. The exact setting of the

AGC Threshold control (VR402)
should be obtained by listening
tests but confirmation that this cir-
cuitry is operating correctly can be
obtained at this stage. Monitor
IC407 pin 1 and check that the out-
put from the audio filter is at-
tenuated by varying levels as
VR402 is adjusted. Set VR402 to
midway. Disconnect the
14.25MHz signal from the antenna
input and monitor the DC voltage
on IC408 pin 2. This should be
close to OV. Now measure the
voltage on IC407 pin 7; this should
'be close to 5V. Reconnect the
14.25MHz input. The voltage at
IC408 pin 2 should start to in -

`crease in sympathy with an in-
crease in input level after a certain
threshold point has been reached.
"This threshold should be adjustable
by VR402. IC408 pin 2 should
vary between OV and 5V depen-
ding on the 14.25MHz input level
and the setting of VR1. The cor-
responding variation at IC407 pin 7
should be 5 to 7V.

Now switch SW1 to the AGC
on position and monitor the output
of the audio filter. As the
14.25MHz input level is varied

slowly, the audio level should re-
main constant. A voltmeter con-
nected to the wiper of SW1 will
show the changing IF gain control
voltage which keeps the audio out-
put constant as the RF input level is
varied. If the RF input is suddenly
removed, this control voltage will
be seen to remain constant for ap-
proximately 1 second before rapid-
ly falling to 5V to return the IF
amplifier integrated circuits to full
gain. This is the 'hang' facility
which IC408 provides, holding the
IF gain constant during inter -
syllabic and inter -word breaks in
transmission and then returning to
high gain when a break is long
enough to indicate a probable end
of transmission.

This completes the testing of
the receiver. It should now be
capable of operating correctly and
very efficiently on the 14MHz
band.

In next month's issue we will
describe the construction of mat-
ching converters for the MODULA
for all amateur bands from
1.8-30MHz.

Readers'ADS!
WANTED

WANTED SMC ATU also
rotator. Phone 0283
221870. Also Nato 2000
beam 28 or 27MHz. Phone
0283 221870.
WANTED Trio TR7010 or
IC202 transceivers cash
waiting. Ring Keith 01 290
5827 of 5.45pm.
WANTED by pensioner,
cheap Arac 102 receiver. Mr
W E Gates, 16 Highmill
Drive, Scarborough, North
Yorkshire Y012 6RN Tel
(0723) 365093.
WANTED manual for Trio 9R
59DS Rx, original or photo
copy. Ken Robinson 0908
75479.
WANTED NATO 2000 SMC
ATO aerial suitable 0-30 MHz.
Phone 0283 221870. For sale,
Turner base mic T3B, offers.
Yaseu FT7000 digital readout,
perfect working order, £250.
Phone 0283 221870.

WANTED 4CX250B HF base
and chimney. Phone Corby
201697 after 7 pm.
WANTED Practical Wireless
Radio Constructor 1960-1980,
good price paid. J. Savage, 7
Weyhill Close, Swindon, Wilts.
SN3 2NW.
WANTED late Trio TR7930
VHF transceiver, also Signal
Communications Co. R532
airband receiver. Tel: Col-
chester 394336, Essex.
WANTED Yaesu FT 77 100
watts, also PSU, good con-
dition, good price given.
William McCann, 1 Ross Rd.,
Belfast 12, tel: 242663, N.
Ireland.
CAN anyone help? I need my
ham multmode 11 CB rig con-
verting to 10m. Does anyone
know where I can get it con-
verted (preferably London,
Home Counties). Write Dave,
27 Pragnell Road, London
SE12 OLF or call 01-851 0723
anytime - thanks.

WANTED Pye Labgear
Compac 8 HF SSB 2-9MHz
rig. Phone, G3IAG, 0638
730373 or write 24 High
Street, Cheveley, Newmarket,
Suffolk CB8 9DQ.
WANTED Grundig Satellite
2000. Telephone Reading
580410 anytime.
XTALS glass encapsulated
wanted, 3.5-3.6MHz HC6U
holders. G3IPV, Haylett, Van-
couver House, Kimberley
Road, Bacton on Sea, Norfolk
NR12 OEN.
WANTED multi valve table
mains radio bluespot FM MW
LW SW Nordmende etc, also
FRG 7 or FR101S or JR5999
custom special, mint con-
dition. Praze 831236 or Praze
831149.
WANTED for Vic 20. CW
transceive software and inter-
face. Other radio software
wanted. Also wanted for VIC
20; 16K RAM cartridge, pro-
grammers, aid cartridge and

other hardware/software.
Reasonable prices only please.
Phone 084 82 (Moniaive) 314
or send SU12, PO Box 8,
Dumfries, Scotland.
WANTED for school radio
society, AR88D or any similar
HF rx, very cheap please (free
if possible). Contact, GI1OLK,
12 Grange Valley Green,
Ballyclare, Co. Antrim, N. Ire-
land, phone Ballyclare
(09603) 41511 evenings, ask
for Jason.
DX302 general coverage
receiver 0-30MHz AM/SSB/
CW mains/battery, handbook,
boxed, excellent condition,
£135 ono or exchange Spec-
trum Plus computer. Mr
Howard, 9 St. Catherines
Road, Crawley RH10 3TA.
WANTED service manual for
Heathkit oscilloscope model
0S1, all exp paid. Ring Plant,
0278 423288.
YAESU FT-101ZD transceiver
wanted with all bands. Prefer
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FM fitted, must be excellent
throughout, no modifications.
Remote VFO considered also.
Please call for a chat, if you
are selling. Phone: Eddie,
GOAQI, 01-445 0528 (North
London) anytime.
WANTED FTV901R for
FT1012D, must have 2 metre
module. Phone 061 226 2316,
Mr Ross, Manchester.
WANTED SSB adaptor for
Grundig Satellit 2100 receiver.
Please write or telephone
0642 559845.
WANTED FRA 7700 active
antenna for Yaesu 7700
receiver, price reasonable.
0436 71181.

WANTED details and/or
service manual for Telequip-
ment oscilloscope S54A.
Copy will do or will copy and
return original with expenses.
Alan Elcoate, 199 Rising
Grove, Laindon, Essex, or
phone Basilton 45573 after
six.
WANTED Yaesu FT101 trans-
ceiver 160-10m AM/SSB/CW,
must be in mint condition and
in perfect working order, cash
waiting. Write to Peter Bur -
beck, 70 Homefield Rise,
Orpington, Kent BR6 ORW.
EDDYSTONE solid state HF
communication receiver type
760 12V battery powered or
similar. P/C in first instance
please with details, condition,
price, etc, to 121 Mays Lane,
Stubbington, Hants. P014
2ED.

WANTED advice how to
modify Racal RA218 SSB
adaptor to work with Racal
RA17L receiver. N. Rowley, 11
Brewer Road, Bulkington,
Nuneaton CV12 9RF, tel: 0203
491245.
WANTED Datong auto speech
procesor, 4:1 and 1:1 balun
preferable toriodal 21/2" core
type 1K + valve combined,
SWRT power bridge up to 1K.
For sale convertor MMATV,
also Yaesu tranvertor 901R,
perfect condition, 2m 70c and
50m. Board fitted profession-
ally multimeter variance
power from 1-20W, also new
C5 fibre 2m COL NSVR U650,
would part -ex for HF rig 16
757/707 77. Scarisbrick
(Lancs.) 880345.
WANTED LAR HF omni-match
1.8 to 30 MHz. Phone 0253
721596 anytime, QTHR
G4NAS.
WANTED antenna rotator up
to £20. Tel: Fareham 286575,
Hants. Wanted, 2-30MHz pre -

amp, £5-£15. Morse key,
£5-£15. Tel: Fareham 286575,
Hants.
WANTED NATO 2000, good
price paid, up to £80, hand
held FM 27MHz CB, Belcom
28MHz mobile set. 0283
221870. For sale, FT7000
digital read out, also clock,
£220. Phone 0283 221870.

EXCHANG

EXCHANGE Leitz pradovit
C2500 standard lens perfect
condition ith remote control.
Lost price £370. Wanted
good communications
receiver, FRG7 or similar.
The best slide projector
offered by pensioner recent B
studying A anxious to listen.
All frequencies G1NER 0943
466493.
EXCHANGE Yaesu FT707
plus FC707 ATU for BBC
model B and disk drive and
monitor. Dave (0706)
228342 after 6pm.

EXCHANGE !corn 4E synthe-
sised 70cms hand held in mint
condition with case and
flexible 1/2 wave for six band
HF TX/RX in any condition.
Phone, G3TCO (Bristol) 0272
681068, QTHR.
EXCHANGE wanted. Yaesu
FRV 7700 model (A) for model
(E), must be VGC, postage
paid. 0634 404096 anytime.
EXCHANGE Racal RA1217
with all filters plus Yaesu
FT107, for Yaesu FT757 or Trio
TS430. George, GW4EVJ. Tel:
0792 843948.
EXCHANGE Dunlop golf
clubs, two woods, eight irons,
putter, bag, shoes, etc, for
KR600RC or similar rotator or
WHY. G3KEC, Looe 3651.
EXCHANGE Shibaden
SV-610K reel reel video
recorder with tape. Not sure if
100% working, do not have
any means of testing. Camera
or monitor for scanner Bearcat
220 FB or any scanner con-
sidered. Abingdon 0235
33177 anytime.
EXCHANGE Microwave
Modules MMA 144V pre
amplifier as new for similar
70cm model or 28MHz Micro-
wave Modules receive pre
amplifier or SWL ATU or sell
£20. Telephone: Cambridge
834263.
EXCHANGE HW8 QRP
80-15M RIT SWR counter
output manual compute with
broadband solid state linear
80-10M plus constant power
supply for 2m multimode rig,

mobile or base, all excellent
condition with all documen-
tation and GWO. GOAYZ, tel:
Gosport 0705 589560.
SWAP a Singer electric
sewing machine, hardly used
in table cabinet, value £200,
plus a G7000 video games
console with £140 worth
game cartridges, for a good
condition Fagsu FT290. Tel:
0603 867005.
HAVE two cabinet aquariums
fully set up for marine use -
exchange for Yaesu Trio/lcom
HF transceiver - scanner -
BBC micro model B. WHY.
Telephone: Carmarthen 0267
232370 after 7.30 pm.

FOR SAL F

REALISTICDX 4 0 0
Communications receiver.
Excellent condition £130.
Tel Norwich (0603) 419044
SOMMERKAMP TS788DX
£175, also CP1 63X Linear
£60. Graham 0302 834584
OR PX Yaesu FRG7700.
EDDYSTONE collectors item,
type 659 short wave
broadcast RX. (No BFO)
Brown case, Octal valves,
working and complete.
Manual needs restoration
cleaning etc. No rust £20
ono. Carriage extra or collect
G410T QTHR. Folkestone
76063.
SPECTRUM48K plus ZX
printer mags books etc, £70.
DSB80 checked by WPO
offers £70 ono. WANTED
10m Millti for conversion
also ATU for HF phone Tom
01-450 0801 evenings.
FOR SALE Binatone breakers
phone 40 Chanbnel FM
mobile TR/Rx still in box, £25
also maxcom 4E mobile
TR/Rx FM both units in mint
condition £20. Ring Colwyn
Bay North Wales 515021
after 5pm.
FOR SALE AR88 in vgc £50.
Apply AH Baker, 34 Wenny
Estate, Chatteris, Cambs.
UNIDEN CR2021 receiver
SSB/CW scanning: Pre-sets.
Boxed with operating manual
£135, also Quality
photographic items.
Littlehampton 723164.
TS711E 2m base multimode
only four mopnths old. As
new £625, also BNOS
LPM-144 25-160 linear as
new £155, prefer buyer
inspects and collects. Tel
Broadway (0386) 858829.
SHACK CLEARANCE for
sale. FT29OR + SOTA 30W

linear preamp. FT79OR
+ MM 20W linear/preamp
Heathkit SB101 with
PSU/Speaker. 1 00W out
Jaybeam 2mtr 8XY Yagi.
Phone 0745 582340
evenings. Brian GW6VEI.
AVO test meter. No.1 valve
electronic multimeter £45.
Audioline PT -345 Base
station. Cost £150 Take
£85 Mocriwave modules
receive down convertor
144MHz to 28MHz £20
speech processor homebrew
£15 world radio/tv
handbooks Peter 0243
573462 evenings.
FLUKE 8010A Digital multi
meter with mains leaf and
probes £130. Also Weller.
50W soldering station temp
controlled tip £60 ono. FDK
multi 800D mobile base
£130. All three for £300.
Phone evenings or weekends

:Adrian G 1 HNM Oxford
10865) 773338.
KDK 2030 2m, FM rig. Fully
synthesised 5/25W in good
condition with original

Ipacking £150. (NOT QTHR)
rG4LUF. Tel Gara Bridge 442
evenings or weekends.
SCANNING VHF receiver
Af1K4000 10 memories
'70-88MHz and
:140-176MHz FM incl mobile
mount v.g.c. £68. Pye
pocket pager PG1 on on
144-480MHz decodes on
1750Hz tone incl Nicad

.y.g.c. £30. Phone 0634
860037.
SALE Trio 2300 Synthesised
portable/mobile trans -
'receiver matching 10W
preamp Nicads charger aerias
leads carrying case manual's
mint condition 150 ono. Or
consider exchange for HF
trans -receiver (cash adj)
WANTED HF ATU please Tel
Roy GOBZT Sedgley (09073)
78792.
LOWE SRX30 general
coverage receiver 0.5 to
30KHz USB LSB AM
preselector RF gain clarifier
analogue readout excellent
condition £80. Tel Rochdale
43117 after 6pm.
YAESU HF all mode
transceiver FT 1 02
purchased May 1985 Used
two months only. £570. Tel
0934 812865.
MICRODRIVE MODULES
144/432S 70cm SSB
transverter 10W 0/P plus
4ELE Multibeam £110. The
lot - 10M Multimode
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28.2-30MHz in 5KHz steps
freq readout +'/2 " end fed
£90 - Adonis 303G £20 or
WHY. Call Chris G1FMH
0923 671024
TOKYO Masthead 2 -meter
preamp HRA-2 cost £94.99
will accept £60. Used 2wks
Boxed instr. Also 16ele ZL
Special all mounting
hardware varnished used
same amount Bargain £25.
Shinwa bandpass filter for
2meters £7.50 plus Mike
G6MNX Yoprk (0904)
422773.
TOKYO HY power 70cms PA
Model HL45U 45W out.
(New) £129. Trio YK88C
500Hz CW filter (new) £30
VHF comms design weather
sat frame store, PC
boards/Notes £1 5. NEC
extra high resolution monitor,
£80. Phone Paul G4XHF
(0293) 515201.
SALE Yaesu FT757GX
RXTX500 to 30MHz Full
100W ocit put FC707ATU
30amp power supply 70foot
windup tilt over tower.
MoonRaker 4 hersman Rotor
must be seen, bargain at
£750 the lot. Cost £1400
new. Mr Hammonf, 56
Cobden St, Peterborough
PE1 2HD.
SWR twin meter £8.
Cambridge noise bridge
working £5. MMC144/28
converter v.g.c. £10.
Homebrew 1 4 4/2 8
converter PW design £5.
Above plus post. Variac
0-260V 21/2A £10 TT100
valve Data for 200W linear
£20. Buyer collects, G3XKA
QTHR Tel. Woking 73620.
TT100 valve build 200W
PEP SSB linear 80-10 mtrs.
850V only full constructional
details of wireless world
design. About two watts
input req. Todays price about
£70. Have two only unused,
Boxed, £20 each G3XKA
QTHR Woking 73620.
EDDYSTONE EA12 working
for spares, £10. Sideband
and AM CB 40 -channel
mobile £35. Preamp
2-30MHz £15. Including
postage SX200N scanner for
spares £ 1 0 portable TV £75.
Mike 01-674 0513. 14,
Doverfield Road Brixton
London SW2 5NB.
FLYING FLEA propellor brass
edges mahogany fits Douglas
engines etc, exchage
anything interesting radio
600MHz counter

oscilloscope ATV or sell
£230 inc postage. Write AM
Harper 83, High Street Great
Houghton, Barnsley, Yorks.
S720AU. Prop complete
with spoinner and hub WHY.
AOR2001 SCANNING
receiver, as new in orig box,
complete with PSU mobile
lead, telescope and Discone
antennas £250 ono. Tel.
Tref GW4WVB on Wrexham
(0978) 840974.
YAESU FR50-8 hamband
Rx80-1 Om £50. Also
matching TX FL50-B
SSB/CW 50W input immac
cond. £50. Complete with
handbooks. Buyer inspects
and collects. Tel 061-962
3089 evenings/weekends.
DRAGON 32 plus RTTY/CW
to tuning indicator split
screen etc £110 or swap for
70cms rig. WHY acorns radio
control Tx/Rx 5 -channel,
with 3 servos nicads,
charger. £95 both vgc.
Phone Romsey 390595.
HEATHKIT HW100 with PSU
and manual gwo. £140.
Buyer collects and tests.
G4TPL QTHR
0840-213583.
SCARAB SYSTEMS MPTU1
Terminal unit with software
for Amstrad 464 664 or 128
Computer (cassette) £50
Maycomm FM CB with PSU
and mobile antenna £15 or
px above for 20amp PSU.
Tel. Bournemouth (0202)
572871.
EPROMS for CB conversions.
Programmed from your Hex
list if req. Type 2716 £5.
Send sae for details. Modem
1200/75 with software and
leads for BBC computer
brand new Unwanted prize.
£45. C. Womack 4, Mill
Close Ackworth Pontefract,
Yorkshire WF7 7PU.
AR88RX complete with
manual suitable for
removation or spares.
Working when stored £20.
or exchange anything useful.
Must be collected. 0202
671343.
SPECTRUM + Kempston
interface, Interface 1 joystick
cassette player, large library of
software £55, worth of books
£140 ono, can deliver
anywhere. Will consider
exchanging for any kind of
radio controlled racing buggy.
Ask for Baker After 6pm. Tel
021 449 8830.
SOMMERKAMP FT250 HF
station PSU meter ATU old
but good, newvalves 3mths

ago, £250 the lot. Tel. Keith
01-529 8979.
FRV7700 Yaesu converter
70-80 118-130 1 40-1 50
MHz, for FRG 7700
Communications receiver
£35. Two -metre base staton
receiver only crystalled R1
R2 R6 R7 S10 S12 made by
Tandy. £45. Mike 14,
Doverfield Road, Brixton
London SW2 5NB 01-674
0513.
FOR SALE Yaesu FT29OR
with nicads, charger YH1
headset and Mic and
flexiwhip £265. Also FC757
at automatic tuner suitable
FT757 or FT980 vgc. £200.
Phone GOCCU Bristol (02721
721744.
PYE Dolphin II Radio
telephone 1 50KCS. to
3800KCS plus 8 preset xtals
12V and Dyometer freq.
cahnger two 807 on transmit
and internal ATU. Ideal op
band 80m. No hand set.
£35. Phone Wincanton
34230.
KENWOOD SM220 station
monitor for sale offers 675
6903 (01).
FOR SALE new Lowe Tx 40
FM CB unused in original
packing ideal for conversion
to 10 metres £35. Phone
Billericay (027741 25894
after 6pm.
UHER report 4000
professional mono portable
taoe recorder, almost new
£395. Tandberg model II

professional portable
recorder excellent condition
£225. Pair of quad ESL63
loudspeaskers, under
wrranty £995. Calrec AKG
D509 dynamic mic £20. Tel
0704 840328.
REALISTIC TRG 1001 CB
hand held 40 channels as
new with battery charger,
power cord, plugs rubber
duck antenna and dyn
microphone for sale £90.
Telephone 228 4835
London.
JIL SX200N scanner as new.
Little used. Withers
inspected February 1985
£150 ono. Denis G8NKU
QTHR. Tel King's Lynn
(05531 674015.
FOR SALE Scarab MPTU-1
terminal unit plus Spectrum
RTTY'CW tapes £37. Tel
Bletchley 0908 642398
G3JXR.
ICOM 290E 2m multimode
4mths old, cost new £450,
sell for £315. KR400 Itenpro
rotator £70ovno. FT757GX

transceiver, FP757HD heavy
duty, PSu, FC757AT auto
AYU all three Yaesu units 4
months old cost new E 1 1 69.
Sell for £815. tel Cymbran
61771. Hone Norman
GW1LVT
SOMMERCAMP 788DX all
modes 26-30MHz 1250
ono. Also Ham International
Jumbo offers. Phone Derek
04312 242 between 5and
11pm.
ICOM IC271 25W 2m base
multimde fitted Mutek front
end £525.Brother M1009
Centronics parallel fot matrix
printer. True descenders
nearly brand new. £130.
trippler interface link
Commodore computer to
centronics printer. No
software required. £30.
G6IAT, QTHR. 0582
23750.
TRIO TM201A 2 meter FM
transceiver mobile little used
vgc 7/8th wave antenna and
guttermount 5W or 25W
£210 ovno. Phone Brenchley
3416 after 7pm ask for Bill.
kent.
FT -102Z analogue read-out
£25. Heil HC -3 mic element
(new) £10 FT -1012-20 DC
power lead £10. Tel 0952
57670.
POCKET radio new
steepetome LW, MW, FM, air
bands homtec £12 each.
Phone 0274 724144
daytime ask for Frank. Leave
your number please.
FOR SALE BNOS 50W linear
LPM-1/50 £165. 40 VHS/C
tapes £110 JRC3 video
recorder £265. 3 batterys
£35. Tele/con lens for JVC
GXN70 camera £45. 10m
extension lead £15 mans. 47
New College Close,
Gorleston Norfolk Great
Yarmouth 667597.
BELCO AFR100 RF/AF signal
generator 19Hz 300MHz
£15. Jaybeam 1 2XY/70
£25 5XY/2m £20. Both with
phasing harnesses. Polaroid
350 with portrait attachment
£50. Canon 110ED with
flash £45. Mindx B £50.
Hexxanith Sextant £200.
G3AAG. Hampshire 0730
892143.
VERSATOWER SP60
complete with auto brake
winch in excellent condition
£495. Kenpro KR2000RC
heavy duty rotator. Just the
thing to turn you twenty
metre eight over eight.
£235. Phone 0905 620041
anytime.
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Buy, sell or exchange your gear through our free service to readers

CONDITIONS

1. These advertisements are offered as a free the advertiser undertakes to indemnify the
service to readers who are not engaged in buying publisher against any legal actiorrarising out of the
or selling the same equipment or services on a contents of the advertisement.
commercial basis. Readers who are should contact 7. The magazine reserves the right to refuse to
our advertising department who will be pleased to accept or to delete sections of advertisements
help. where this is judged necessary.

2. Advertisements will be inserted as and when 8. Advertisements are accepted in good faith;
space becomes available. however, the publisher cannot be held responsible

3. The insertion of advertisements will be on a for any untruths or misrepresentations in the
first -come, first -served basis, subject to condition advertisement, nor for the activities of advertisers
(2). As a result, it will not be possible to guarantee or respondents.
the insertion of a particular advertisement into any 9. Advertisers must fill in their names, ad -
particular issue of the magazine. dresses and (if available) telephone number in the

4. Readers should either write out their adver- space provided, and sign the form to indicate ac-
tisement in BLOCK CAPITALS or type it, underlin- ceptance of. these conditions (forms returned
ing any words that are to appear in bold. without a signature will not be used).

5. The magazine cannot accept any respon- 10. All that is to be reproduced in the advertise-
sibility for printers' errors in the advertisements; ment should be entered into the space provided on
however, we will do our best to ensure that legibly the form printed in the magazine - note that a
written advertisements are reproduced correctly. photocopy is not acceptable. All advertisements
In the event of a gross error, at the Editor's discre- must give either a telephone number and/or ad-
tion, a corrected version of the advertisement will dress for respondents to contact, and this must be
be printed (at the advertiser's request) at the included in the wording of the advertisement.
earliest issue in which space is available. 1 1 . Advertisements must be 40 words or less in

6. The magazine or its publishers will not accept length (telephone numbers normally count as two
responsibility for the contents of the adver- words, exchange or exchange code plus number).
tisements, and by acceptance of these conditions,

I accept the conditions above.
Name

Signature
Address

Send this form to: Free Readers Ads, Ham Radio Today,
I Golden Square, London, W1 R 3AB

ENTER YOUR ADVERTISEMENT HERE:
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Hamming With
aDGO gGEDD

Amateur radio exams in the USA
has been revolutionised in the last
few years. In the current jargon it
has been deregulated privatised
and liberalised.

authority and the VEs. Their roles
include recruitment and
accreditation of VEs; provision of
test papers and answer sheets;
provision of official licence

The Radio Amateurs Exam and morse test have
been sources of controversy in the UK for a good
many years. However, in the United States, the

exam system is very different as Martin Atherton,
G3ZA Y, reveals. . .

Until 1984 most tests were
conducted by the Federal
Communications Commission
(FCC) at field offices across the
country but successive
'Reaganomic' budget cuts meant
that the amateur testing
programme had to be dropped.
Congressional legislation,
sponsored by Senator Goldwater,
K7YGA, enabled the administration
to make use of volunteer
assistants. The new arrangement is
said to save the US taxpayer
$400,000 per annum.

Today, all CW and theory tests
(except novice) are conducted by
teams of Volunteer Examiners
(VEs). These are ordinary amateur
operators working in their spare
time under the supervision of one
of a small number of national or
regional organisations known as
Volunteer Examiner Co-ordinators
(VECs).

The VECs act as an interface
between the FCC, as the licensing

application forms; collection of
completed answer sheets;
forwarding of successful applicants
documents to the FCC; and
evaluation of new test questions.
Organisations acting as VECs
include the American Radio Relay
League, the US equivalent of
RSGB, as well as a number of other
clubs and groups.

One of the most significant
effects of the changes has been the
enormous increase in the number
of test opportunities. Nearly every
local radio club, rally, and hamfest
can now set up its own
examination centre.

The Licensing Structure

The US has five grades of
amateur radio licence: Novice,
Technician, General, Advanced and
Extra. All require competence at
some level in both CW and radio
theory. There is no equivalent to
the UK Class B "no code" licence.

Table 1 The licence requirements for the USA.

Grade
Novice
Technician
General
Advanced

Theory Test(s)
Novice theory
Novice & General theory
Novice & General theory
Novice, General,
& Advanced theory

Extra 20 wpm Novice, General, Advanced,
& Extra theory

NB The Novice, General, Advanced, and Extra theory exams are known of-
ficially in the USA as Elements 2, 3, 4A, & 4B respectively. The CW tests at
5, 13, & 20 wpm are Elements 1 A, 1B & 1C.

CW Test
5 wpm
5 wpm
13 wpm
13 wpm

There are three levels of morse
test at 5, 13, and 20 wpm and four
levels of theory (at Novice,
General, Advanced, & Extra). The
pass requirements for each grade
are shown in Table 1. This hierar-
chy of grades is designed as an
"incentive licensing" structure
with each higher grade allowing ac-
cess to more of the radio spectrum.

Novice tests, both CW and
theory, can be conducted by any
amateur who need not necessarily
be an accredited VE but holds a
General class licence or higher, is
over 18, and is unrelated to the
candidate. Tests for the higher
grades of licence must be
conducted by accredited VEs with
higher grade passes than the
candidates they are examining.
Three qualified VEs must officiate
at every test session for Technician
or higher licence grades. VEs may
not have any significant business
involvement with amateur radio.

Privileges For Passes

Novice licensees are restricted
to medium power (200W) CW on
parts of the 80, 40, 15 and 10m
bands. Technicians have full
amateur privileges above 50MHz
plus novice privileges on HF.
"Generals" have full amateur
privileges with the exception of
certain portions of the HF bands
which are reserved for Advanced
and Extra, or just Extra class
licensees.

With CW being a requirement
at every grade, it is perhaps surpris-
ing that the US Volunteer Ex-
aminers generally have con-
siderable freedom to generate their
own CW tests. Officially only a
receiving test is required but some
VEs insist on an additional
transmitting test so that they can
offer advice on correct keying
technique. The receiving tests con-,
sist of five minutes of text at the
end of which the candidates have
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Rules and Regulations 7
Operating Procedures 1

Radio Wave Propagation 1

Amateur Radio Practice 3
Electrical Principles 3
Circuit Components 1

Practical Circuits 1

Signals and Emissions 1

Antennas and Feedlines 2

Table 2 The components of
the US Novice Theory exam.

to show that they copied solidly for
one minute. Alternatively, at the
discretion of the examiner, can-
didates answer ten multiple choice
or "fill in the blank" questions. In the
latter case they have to get at least
seven correct.

Some VEs use text from
simulated QSOs to educate their
candidates in CW operating prac-
tice. Others use random character
groups to eliminate the "Blankety-
Blank" method of guessing missing
words.

Multiple Choice Theory

The biggest single difference
between the US and UK theory ex-
ams is that whereas the actual City
& Guild questions are supposed to
be harder to obtain than plans to 10
Downing Street, all the US ques-
tions and answers are published
quite openly. There was a brief
phase when only the questions
were available, but a number of
VECs used the US Freedom of In-
formation Act to force disclosure of
the answers as well. Even the of-
ficial wrong answers to each ques-
tion, known in the exam trade as
distractors are available!

VECs assemble test papers for
their VEs by drawing questions
from the official 'pool'. The FCC
rules determine the number of
questions to be included on each
topic. As an example, the novice
test consists of 20 questions made
up as in Table 2.

The FCC view is that anyone
who memorises enough questions
to pass the exam will learn as much
as candidates who adopt a more
conventional approach to their
studies. There are always ten times
as many questions in the pool as
are needed for a single exam so
there may be some truth in this.

What certainly seems to have
happened is that many radio
classes now focus exclusively on
topics and sub -topics known to be

in the question pool. They cover
less material because they omit
anything which doesn't have an
associated question in the pool.
Why bother to study a particular
aspect of propagation, for example,
if it can be guaranteed never to
come up?

This "Swiss cheese" approach
to radio teaching certainly gets the
exam results. A class of 197
students being taught a syllabus
based exclusively on pool
questions recently achieved a pass
rate of 87% compared with a

national average of 48%!
Clearly the size of the pool is

critical as Table 3 illustrates. The
bigger the pool, the better if the
memory factor is to be eliminated
and students forced to cover the
complete syllabus. The current
ratio of pool questions to exam
questions 10:1 seems to have
become established simply
because it was impossible to
generate any more well
constructed questions in the time
available for implementation of the
VE programme. From 1982 the
FCC had been asking individuals
and clubs to send in sets of
questions and answers. Although
many responded, the quality left a
lot to be desired and a high
proportion had to be discarded.

The pool questions are now
reviewed on an annual basis with
the help of the VECs but it is
unclear how many new questions
will be introduced in the short term.
For the future it seems likely that
separate question pools will be
maintained by each VEC and the
VEs themselves will select the
questions for the tests they
administer.

Cheap And Easy?

The VE system is very good
news for exam candidates because
by law the fees are only allowed to
cover the examiners' expenses and
may not exceed about $4 per can -

Table 3 The question pools.

Grade Questions Questions in
per Exam Pool

Novice 20 200
General 50 500
Advanced 50 500
Extra 40 400

didate per session. Elements 1A
and 2, the novice tests, must be
administered free of charge. The
others all count as part of one ses-
sion and are covered by a single $4
fee! This applies even when tests
are part of a hamfest or rally. Can-
didates cannot even be required to
pay an admission fee.

All tests are marked on the spot
and successful candidates are
given their pass certificates before
they leave the examination centre.
Pass marks are usually 75%, and
those that fail cannot retake for 30
days unless they receive special
permission from a VEC. But as the
rules say that such permission can
be granted "for any good reason"
in practice it isn't too hard to get.

The US system has some
definite advantage over the British:
an enormous range of test loca-
tions and dates, instant results, and
low cost. Yet, there must be
doubts about the desirability of a
programme which allows a novice
on the air with 200W after a 20
question test administered by a
single unsupervised amateur; a test
that does not test CW sending abili-
ty and whose actual exam ques-
tions and answers are published in
advance.

What is right for the USA is not
necessarily the best choice for the
UK. Perhaps with around half a
million amateurs and seven dif-
ferent tests to be administered,
they have chosen the only practical
solution for them. The recent an-
nouncement that the RSGB is to
take over morse testing is our first
step down the American path. But
how far along it should we go?
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High powered linear amplifiers for
boosting the power of mobile or por-
table rigs are becoming increasingly
common. The recent HRT project for
a 2m 80W linear amp (Jan, Feb '86)
is a good example of this. But power-
ing such an amplifier can be as diffi-
cult as building it in the first place.
This power supply is specially
designed for this application, and
has many more advantages than a
car battery brimfull of sulphuric acid.
It is short circuit proof, very low
ripple, and may be adapted for a
wide range of power levels.

UDGUGIODG3

C3C0 Ot7
power supplies or the engineers). For
a start, all the switched mode
designs would require tons screening
and filtering to have any chance of
being practical. This is a shame from
the point of view of weight and
efficiency, but solving all the prob-
lems with switch mode for amateur
use would take a lot of time and a
well equipped lab.

The actual configuration used
owes its choice in part to the trans-
former I had available at the time,
and in part to my wish to achieve a
good overall efficiency. It is known

Do you have a linear amplifier for boosting the
power of your 2m rig? You will need a power
supply for it then and this design, by Andy

Armstrong, G3YZW, is ideal for the purpose.

The Design

There must be almost as many
power supply techniques as there
are power supply engineers, but for
this application most of them can be
rejected as quite unsuitable (we'll let
you decide whether we mean the

as a re-entrant regulator which
differs from the more conventional
type of series regulator in that the
emitter of the pass transistor is
towards the unregulated input. This
makes it unnecessary to have a large
difference between input voltage
and output voltage just to turn the

transistor on. It does, of course,
require a transistor of the opposite
sex from usual, which is marginally
more expensive.

One drawback of the re-entrant
regulator is that the power transistor
requires a substantial amount of
current is
wasted as regards the load. The
penalty in wasted current is paid to
avoid one of wasted voltage. In the
case of a 2N2955 running at near its
maximum current, the current
required to drive it may exceed 10%
of the load current.

To overcome this, my design
uses a darlington transistor as the
series regulator element. This intro-
duces more voltage drop, but still

O
FS1.

MAINS

SW1a T1

Dl -D4

Cl

0
.,,LeSW1b

NOTE:
01-D4 ARE 4 x 15A DIODES OR 15A BRIDGE leg MAPLIN KOI)
 = SEE TEXT

RI R3 R5
4k7 2k2 330R

OV

' R9
' 220R
"5W

7

R2
2k2

Fig. 1 The circuit diagram for the
re-entrant PSU.

05

f18k

D6
6V7

R8
330R
hW

R7.

R6
11,0

C2
10u
16V

IC1a

R12
11,5

R113
lkO

R11
IMO

6

VV

IC1b

R13
4k7

D8 r - D9, c
0A47 6V2
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16V

R14
10k

C4
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R15
10k

0
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13V8

LIMIT
CURRENT

Fig. 2 The current limiting
characteristic.

much less than in a conventional
series regulator. Those familiar with
the law of the conservation of misery
will now realise that this must cause
a problem somewhere else!

How It Works

Examination of the circuit, in Fig.
1, shows that there is a unity gain
stable op -amp, IC1A, driving a tran-
sistor - with voltage gain - which
in turn drives the darlington device
- also providing a voltage gain. In
addition to the voltage gain, it also
provides a much greater phase shift
than a simple transistor. Because of
this phase shift and gain, the circuit
has a tendency to oscillate. The
frequency at which it would like to
oscillate will be determined in part by
the characteristics of the op -amp,
and partly by the series pass tran-
sistor. Accordingly precautions must
be taken to stabilise it.

Two components in the circuit
are responsible for keeping it on the
straight and narrow: the presence of
R9 provides some local negative
feedback around Q1 and Q2; C4, if
mounted close to Ql, will reduce the
gain at high frequencies due to Ql's
increasing collector impedance. This
is adequate for most cases, but an
RC feedback network may be added
in parallel with R9 or between pins
1 and 2 of IC1 if there are any units
which still insist on oscillating. (This
is described more fully in the section
on testing.)

The transformer output is
rectified by D1 - D4 with C1 charged
to a voltage above the aimed output
voltage. Current flows to the output
via Q1. The output voltage is potted
down and compared with the
voltage reference, given by D9. If the
comparison voltage is less than the
reference, then IC1A output goes
more positive, switching on Q2
harder and hence turning on Q1
harder.

SH  RI
CIRCUIT

CURRENT
)

LIMIT
CURRENT

II:

R11 (MOVED)

1

R [Z718R6.11111 alii/6/ //aR 1'11 . FI4
I) - '6Vfl7 X

-: 7:;;;:°:.c, x [;.]
WHERE. R1/412 = RI RI

(// meaning parallel)

Fig. 3 The foldback limiting characteristic made using the adjacent circuit
changes. The formulae will give the new values for R4, R6 and R11 if this
characteristic is required.

IC1B switches according to the
voltage across R7, so that when
excessive load current flows, the
voltage drop across R7 is sufficient
to drive the output of IC1B to
(almost) OV. This reduces the refer-
ence voltage received by IC1A to
about 300mV. The output is thus
regulated to about 600mV, at which
voltage little current will flow. In
practice, of course, the output
stabilises at whatever voltage is
required for the applied load to draw
the maximum current allowed by the
current limiter.

In greater detail, you will notice
that the IC and the voltage reference
are both powered from the output of
the power supply. This is to minimise
the ripple induced onto the output by
the regulator circuitry. If they were
powered from the unregulated
supply, then some of the ripple
would inevitably get through.
Obviously, the power supply cannot
start to provide any output until the
reference and the op -amp receive
some power, so a small amount of
power is provided - by R1, R2 and
D5 - from the unregulated side just
to get things going. Once the output
is at the regulated voltage, it is higher
than the voltage at the junction of R1
and R2, so D7 starts to conduct and
D5 is reverse biased. The only time
it is needed, after start up, is to keep
the op -amp running when the power
supply is in the current limiting
mode. The chosen op -amp has a
very low current consumption, so R1
provides plenty of power.

The current limiter used is
accurate and will give repeatable
performance. The non -inverting input
of IC1B is biased to 326mV above
the input OV supply by R4 and R6
potting down the reference voltage

given by D6. When enough current
flows for the output OV to be 326mV
above the input OV, the circuit goes
into current limiting. The op -amp
gain is'set by R10 and R11 to 1001,
so that the current limiting char-
acteristic is as shown in Fig. 2. If a
short circuit is left on the output of
the supply for very long, the power
transistor will get extremely hot,
because it has to dissipate all the
power which would normally go to
the load.

If there is a danger of a short
circuit persisting, then a char-
acteristic like that in Fig. 3 may be
provided. This reduces the dis-
sipation of the power transistor
under short circuit conditions, but
makes it harder for the power supply
to "climb out" of a momentary over-
load. To make it work in this manner,
remove R11 and connect a resistor
from pin 7 to pin 5 instead. Note that
this alters the current limit threshold
as well. The formulae shown in Fig.
3 gives a means of calculating what
the levels are.

Component Choice

The op -amp must be able to
work with its inputs at or close to its
negative power supply voltage, and
for the output to be able to pull down
close to OV. The LM358 fills these
requirements admirably. However,
the first thing to do is to choose the
value of R7. This should be chosen
to drop 326mV at about 15% above
the maximum required running
current of the power unit. This will
mean that quite small overloads will
operate the current limit and dis-
sipation is limited. The series pass
transistor must be of a type rated for
a little over the maximum short
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circuit current which may flow. Make
some allowance for the fact that
component tolerances may make the
actual value higher than the cal-
culated value.

There are two approaches to this
transistor. I used a single TIP146
transistor, obtained from Farnell
Electronics. Farnell are a professional
component suppliers, but sometimes
they accept small orders if
approached in advance. The other
approach is to wire up two separate
transistors to get the correct con-
figuration. Two possible configur-
ations are workable, and are shown
in Fig. 4 and Fig. 5. I would recom-
mend the second version, which can
use an NPN power transistor. The
transistor types shown here are
suitable for a power supply rated at
up to about 15A, enough for the
linear amplifier mentioned earlier. My
original design was intended to
supply a maximum load current of
about half this so the 10A transistor
used was quite suitable. For a 15A
power supply using a darlington tran-
sistor, the 2N6285 would be a good
choice.

If a foldback limiting char-
acteristic is needed then R11 should
be connected to pin 5 and the
formulae used to calculate the
values of R4, R6 and R11.

Transformer Power

The choice of transformer is
affected by the required output
current, of course. I mentioned
earlier that the transformer I had
available influenced my choice of
circuit configuration. This was
because its output voltage, on load,
was only a little higher than the
required output voltage. By the same
token, of course, most of the power
from the transformer reaches the

load under such conditions, and as
little as possible is wasted in heating
the power transistor.

In order to take advantage of the
possibility of minimising the power
dissipated, it is important to choose
the correct voltage rating of trans-
former. The value and voltage rating
of the smoothing capacitor is also
important. Ideally, at full load
current, the voltage on the electro-
lytic capacitor should sag to just
above the minimum voltage which
allows the regulator to work. Clearly,
if the transformer sags marginally
too much when using modest value
of smoothing capacitor, then an
increased value should reduce the
sag enough to make it work.

In the rectification and smooth-
ing part of the circuit, peak voltage
on C1 under load is equal to the peak
transformer voltage minus two diode
drops. At a high load current, each
diode may drop 0.9V, so the
capacitor voltage is approximately
1.414xVrms -1.8. This gives
approximately 1/100th of a second
for the voltage to sag due to the load

2N2955

Fig. 4 One approach for the series
pass transistor.

2N3442

BD132

Fig. 5 The recommended
approach for the transistor using a
NPN power transistor.

current before it is charged up again.
It sags by an amount given by the
formula lj_xt/C.

For example, a 15V transformer
would charge the capacitor to 21.2
- 1.8 = 19.4V peak on load. If the
load current was 5A, and the
capacitor value 15000uF, then the
voltage would sag to 16V by the next
mains cycle peak. If the output
voltage of the power supply was
13.8V, then this would allow 2.2V
drop across the series pass tran-
sistor. In fact, only about 1.5V
should be required, so this leaves a
slight safety margin to cope with
component tolerances, dips in the
mains, etc.

The voltage sag in this example
is a reasonable figure, so it is clear
that a 15A power supply would need
a 47000uF smoothing capacitor.
The peak voltage given above shows
that at least a 25V rated component
is required. The peak voltage is the
on load voltage, though. The output
voltage of the transformer is higher
off load. The percentage higher is
given by the transformer's regulation
figure. Most large transformers have
a good regulation, but if yours does
not, it may be necessary to increase
the voltage rating of C1 to avoid it
having too many volts when the load
on the power supply is light.

Current Rating

When a transformer is used with
a smoothing capacitor load, a heavy
current flows whilst the capacitor is
being charged, and nothing for the
rest of the time. It should come as
no surprise that the maximum direct
current drawn from the capacitor
should not exceed 2/3 of the AC
rating of the transformer. Otherwise,
excessive sag and excessive temper-
ature rise will result. Consequently,
for a 15A power supply, a trans-
former rated at at least 22.5A would
be needed. If a 15V type is to be
used, its rating must be 337.5VA.

The largest 15V transformer I

recall seeing in a catalogue was
120VA, so it might be necessary to
connect three of these to separate
bridge rectifiers, and connect the
outputs of all the bridges in parallel.
Do not be tempted to connect the
transformer secondaries in parallel,
as minor differences in transformer
performance can cause heavy circu-
lating currents to flow.

A possible supplier of a suitable
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Components List
RESISTORS SEMICONDUCTORS
(All 0.25W unless stated) Q1 *see text
R1,13
R2,3
R4
R5
R6,10
R7
R8
R9
R11
R12
R14,15
VR1

4k7
2k2
18k
330R
1k
*see text
330R, 0.5W
220R, 0.5W
1M
1k5
10k
4k7

CAPACITORS
C1 15000uF for 5A supply

47000uF for 15A supply,
25V or greater

C2,3 10u,16V
C4 47u,16V

Q2 BC108, BC182, etc
D1-4 4 x 15A diodes or

15A bridge leg Maplin K01)
1N4148
0A47
6V2 400mW zener

D5,7
D8
D6,9
IC1 LM358
MISCELLANEOUS
T1 13.5 - 15V transformer,

suitable for power rating of
supply

SW1 Mains rocker switch with
neon

FS1 approx 1.3 * running
current of transformer,
slow blow

Heatsink see text
Case and Veroboard

transformer is ILP Electronics or you
may be lucky and find an excellent
high power transformer on the junk
stand at a rally. If you do get an
unusual transformer, remember that,
with a large enough smoothing
capacitor, a 13.5 or 14V transformer
would be suitable. This voltage
would also reduce the dissipation in
the power transistor.

All this power means, of course,
that heatsink is needed
for the power transistor. If it is
anticipated that maximum load
current will be required for an
extended period, then a heatsink
rated at 0.5°C per watt would be a
good idea. If, on the other hand, the
maximum current is only required to
cope with signal peaks on SSB, then
a much smaller heatsink may be
sufficient.

If the peak current is only
required occasionally, a 'mixed'
power supply may be possible. A
lower current version of this supply
may be built, with adequate capacity
to supply the average power require-
ments of the equipment. This can be
used to float charge a small (about
4AH) sealed lead acid battery,
providing the peak current even
though it could not actually run the
equipment for very long. A set of six
"Cyclon" cells would be most
suitable for this job.

Several points should be noted
here. First of all, the simple current
limiting rather than the fold back type
should be used on the power supply.
Second, to protect the power supply
and the battery, a relay should be
connected to disconnect the battery
from the output of the supply when

the mains power is removed. A
separate bridge rectifier on the
output of T1 would be a good way
to power this relay. The relay may
disconnect the battery entirely, or
leave it connected to the output
terminals of the supply, so that the
battery may be used on its own for
short periods.

There is no current limiting on
the lead acid battery, so it must be
connected to the rest of the circuit
via a fuse. If not, there could be a
very real fire risk (have you seen
what happens to a piece of insulated
wire connected across a lead acid
battery?).

This is not a totally 'pure'
solution, and I have not tried it.
However, my experience of using
such batteries in other situations
suggests that it will work well.

Construction
The control part of the circuit

may be built on Veroboard or experi-
enced constructors may wish to do
their own, more compact, layout.
The large components T1, D1 -D4, C1,
and O1 are bolted to the case, or to
a heatsink as appropriate, and should
be wired up with thick wire once
fixed in place. In particular, all OV
connections should be kept short
and thick. Leave off the positive
connection from the bridge rectifier
to Cl to facilitate testing.

The power transistor (or tran-
sistors) should be mounted on the
heatsink using insulating washers
and heat transfer compound. The
bridge rectifier should be mounted in
good thermal contact with the
metalwork of the case.

No particular case has been
specified, because everyone's
requirements are different. It is
strongly recommended that, if the
transmitting antenna is located
anywhere near the power supply, the
case should be entirely made of
metal to provide RF screening. If RF
were to be rectified in the input of
the op -amp and send it haywire, the
result might be an increased output
voltage and a destroyed linear
amplifier. For the same reason, in
such circumstances it is a good idea
to connect a 100nF disc capacitor
directly across the output terminals.

Testing

With the supply wired up,
connect a 100R high wattage
resistor from the positive output of
the bridge rectifier to the positive
side of C1. This will limit the damage
if anything is wrongly connected.
Switch on, and check the voltage on
C1 withen accurate meter.

If this voltage is between about
16 and 24 then proceed to measure
to output voltage of the supply. By
adjusting VR1 it should be possible
to set it to 13.8V. If all is well so far,
switch and connect a wire in
place of the 100R resistor. Repeat
the checks. The voltage on C1
should be above 18V, and below
25V. Nothing should be getting hot!

If a suitable load resistor is
available, it is a good idea to test the
power supply at the kind of load and
duty cycle it will experience in use.
Keep on measuring the output
voltage to make sure nothing
untoward happens. Then add a little
more load to test the current limit.
Failing this, connect the linear
amplifier and cautiously increase the
power, while measuring the output
voltage of the supply. If the test is
carried out in this manner, the lid
should be on the case to provide RF
shielding. Be aware that some DVMs
can lie in the presence of a high RF
field!

Suppliers Addresses
Farnell Electronics Components Ltd,
Canal Road, Leeds LS12 2TU
phone 10532) 636311.
ILP Electronics Ltd, Graham Bell House,
Roper Close, Canterbury, Kent CT2 7RP
phone 10227) 54778.
Maplin Electronic Supplies Ltd, PO Box 3,
Rayleigh, Essex SS6 8LR
phone Southend (0702) 552911.
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HAM RADIO TODAY CLASSIFIED
Lineage:
46p per word VAT inclusive (minimum 15 words)
Semi Display: (minimum 2 cms)
£7.00 per single column centimetre
Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on request)

01-437 0699
EXT 289
Send your requirements to:
JULIE DYSON
ASP Ltd.,
1 Golden Square,
London W1R 3AB

SOFTWARE

MORSE READER
PROGRAMMES

SPECTRUM BBC '8' DRAGON
CBM 54 VIC 20

ZX81 15K ATARI 600/500XL
AMSTRAD 464

Sinclair computers need NO interface. others J36
simple on transistor (BC107 or similar) interlace.
Programmes sell tracking 8/30WPM. Allconnec-
eons to existing sockets. Cassette with full
instructions and interface circuit where required
06.00 inc P&P interface built and tested £7.50
inc P&P.

RTTY
FOR YOUR 48K SPECTRUM

Many driven' 10 programmable memories. split
screen morse ident four baud rates etc. etc. NO
TERMINAL UNIT lust a simple fitter, Cassette with
full instructions, circuit and freer layout 03.50 or
SAE for full details.

FILTERS
We also supply a range of Fitters suitable for use
with our programmes.
RTTY ONLY Supplied unboxed but fully tested

and filled with leads £6.00
RTTY/CW The switched duel purpose litter is

supplied in a smart black ABS box
and is feted with plugs to fit your
Spectrum C11.50

RTTY/CW Specification as above but with the
SUPER addition of a tuning indicator LED

circuit for perfect tuning £13.50

CW ONLY Supplied unboxed but fully tested
and feted with tests 07.00

All the above run from 9 volts DC and are feted
with a battery connector. Battery not Supplied.

ALL GOODS DESPATCHED BY lip CLASS POST

JEP ELECTRONICS
NEW ROAD COMPLEX

NEW ROAD
KIDDERMINSTER

DY10 1AL

Tel: (0562) 753893

DATASOURCE. BBC -B SPEC-
TRUM. Multioption Amateur/SWL
Programmes. Worldwide Pre-
fixes, Times, Bandplans, Locators.
Inclusive £6.75 cassette. £7.95
BBC -disc includes Duplicate
Checker. R. Wilmot. 1 Retreat Cot-
tages. Church Lane, Broadbridge
Heath. Horsham, Sussex. Tel.
69835.

'SERVICE
MANUALS

SERVICE MANUALS. Amateur
radio, test, audio, TV, video etc.
Thousands stocked. SAE
enquiries. Mauritron (HRT), 8
Cherrytree Road, Chinnor,
Oxon.

MISCELLANEOUS

HEATHKIT U.K. spares and ser-
vice centre. CEDAR ELEC-
TRONICS, Unit 12, Station Drive,
Bredon, Tewkesbury, Glos. Tel:
0684 73127.

NOW EVEN BETTER
The RX-4 Multimode Receive Program

Great as it was, this program has now been improved even
more. Better performance and more features you have asked
for.
CW software filters and autotrack control to 250wpm.
RTTY 4 baud rates covering all the usual stations.
AMTOR receives lost of commercial TOR transmissions also.
RTTY and AMTOR have Normal/Reverse switching, selectable
Unshift-on-Space and tuning is really easy and accurate using
the on -screen frequency scale which shows the tones directly.
SSTV receives 8, 16 or 32 second frames, has keyboard grey -
scale adjustment and 2 modes of picture storage.
Text and pictures are stored for recall to screen, dumping to a
printer or saving to tape or disc.
This is easily the best performing, best value program ever for
the SWL.
For SPECTRUM (not 16k), BBC -B, CBM64, VIC20 (+ at least 8k)
Spectrum uses no hardware, the others use the same interface
as our RTTY/CW transceive program (see below) or a T.U. on
RTTY and CW.
Tape £25, disc £27 (BBC: state 40/80 track)

RTTY and CW TRANSCEIVE
Split screen, type ahead, 26 saveable memories, auto CR/LF,
preset baud rates and shifts, autotrack CW to 250 wpm, QSO
review and much more.
For BBC -B, CBM64, VIC20 (+ at least 8k). Tape £20, disc £22
(BBC: state 40/80 tk). Interface kit £5 or ready-made £20 inc all
connections. Will also use a T.U.
Lots of other top quality programs, too, See April issue for details

technical software
Fron, Upper Llandwrog, Caernarfon, Gwynedd LL54 7RF.

Tel: 0286 881886Amax au:Aft

COMPONENTS

R.F. Transistors. Specialist Comp-
nents for Transmistters. Unelco Capa-
citors. Sparague Mica Trimmers (5001/)
Sole Agent for solid state Microwave
R. F. Transistors supplied to full speci-
fication. Full 2N range supplied. Special
SD range 1W-1 00 WATT output 1 to 100
MHz. Preamplifiers for 2 meters and
70cms PowerAmplifiers with and without
switching. Aligned and ready f or use. Due
to exchange fluctuations we cannot price:
Send S AE. for full lists.

Phone: (0243) 823603. Modular Elec-
tronics. 1 Coniston Close. FelphaM,
Bognor Regis. Sussex.

RIG DOCTOR

POWER SUPPLY REPAIRS
We offer a fast repair service on most
makes of D.C.power supplies in the I to
30 amp range, crowbar circuits, etc.

also fitted.
For full details please ring

0536 743496

AERIALS
AERIALS, TRAPS for beams or
wire aerials, baluns, kits etc., Data
24p large SAE Aerial guide £1.
G2DYM Uplowman, Tiverton,
Devon (03986) 215.

COURSES

COURSES - RADIO AMATEURS
EXAMINATION City & Guilds.
Pass this important examination
and obtain your licence, with any
RRC Home Study Course. For
details of this and other courses
(GCE, professional examination,
etc.) write or phone - THE RAPID
RESULTS COLLEGE, Dept JN4,
Tuition House, London SW19
4DS. Tel: 01-947 7272 (9am-5pm)
or use our 24 hr Recordacall Ser-
vice 01-946 1102 quoting Dept.
JN4.

MORSE TUTOR

For Spectrum/OUBBC:-
WD Morse Tutor

(cassette £4, microdrive/£5.25" disc £6)
From absolute beginner to beyond RYA and
Amateur Radio receiving Adjust pitch Set speed
to your test level (4-18 wpm). Learn from single
characters. via groups with wide spaces to ran-
dom sentences. decrease spacing to normal.
Write down what you hear, then CHECK on
Screen or Printer (or speech for Spectrum tined
with Curran Micro -speech) Also own message,
random figures. letters or mired Punctuation in
own message or single characters. Discs maybe
40 or 80 -track (SPDOS for Spectrum. Price
includes postage in Europe. C1 extra outside.

WO Software, IIIMop, St Mary, Jersey.
TeL (0534) 11392

EQUIPMENT

USED AMATEUR EQUIPMENT?

I BUY, SELL AND EXCHANGE!
SELLING? I pay the BEST POSSIBLE PRICES for clean used equipment!!
BUYING? I have the BEST SELECTION of TOP QUALITY USED
EQUIPMENT AVAILABLE!!
Whether buying or selling phone Dave, anytime, for a deal you've been
looking for on
HORNCHURCH (040 24) 57722 ANYTIME or send SAE for latest list to'
G4TNY AMATEUR RADIO 132 Albany Road, Hornchurch, Elsie RN12 4A0

CARDS, STICKERS

HIGH CLASSOSLCARDS.Com-
petitive prices, free artwork. SAE
for samples stating ham or
breaker to: J.S. Coates, 57 Worrell
Street, Morley, Leeds LS27 OPJ.

G2VF loop antennas H F. long and
medium wave. SAE details Rylands
(HRT), 39 Parkside Avenue, South-
ampton.

COPY DEADLINES
August
Sept.

Oct.
Nov.
Dec.

- 2nd May
- 2nd June
- 30th June
- 4th August
- 1st Sept.

64 HAM RADIO TODAY MAY 1986



RTTY

PNP
Communications

Modular Communications
Interface

for
RTTY Morse AMTOR

Mod/Demod Kit £14.50
built P.C.B. £18.50

PSU/Pre-amp/Filter Kit £11.50
built P.C.B. £15.50

Morse Demodulator Kit £12.50
built P.C.B. £18.00

Bargraph tuning indicator
Kit £8.10

built P.C.B. £10.75

Software available for:-
CPC464. Acorn Atom, BBCB,

Dragon 32/64, Commodore 64,
VIC 20, TRS80C.

Send a large (A4) S.A. E. for full Cat.

Please add VAT at the current rate.
Access& Barclaycard (VISA)

welcome.

62, Lawes Avenue, NEWHAVEN,
East Sussex BN9 9SB.

Tel: (0273) 514465

BOOKS AND
PUBLICATIONS

SERVICE MANUALS
Ham Concorde 2. Ham multi -
mode 2, Ham Jumbo 2, Ham

Viking, Ham Puma, Cobra 148
GTL DX. PC 879 and PB010.

Colt 1600 DX, Tristar 777,
York 863, York 861.

All above at £6.00 + £1.00 p&p
each.

Other, rigs and spare parts
available.

torn conversion for FMCB rigs
C30 + £1.50 p&p

Details on request.

CBT
1 Prince of Wales Road,

Swansea. (Tel: (0792) 463821.

CB AND
ACCESSORIES

THE NORTH'S Leading C.B
Distributors including 934 Mhz
equipment. Please ring 0388-
528464. Ian Fisher Communica-
tions. CB Works, Stanhope, Co
Durham DL13 2YT.

CLASSIFIED ADVERTISEMENT
ORDER FORM

Advertise nationally in these columns to over 100.000 readers for only 46p per word
(minimum charge 15 words) Simply print your message in the coupon and send with your
cheque or postal order made payable to Argus Specialist Publications Ltd to:
CLASSIFIED DEPT., HAM RADIO TODAY
1 Golden Square. London W1R 3AB.
Tel: 01-437 0699

Please indicate classification required.

Name

Address

Tel. No. (Day)

AVON

6 GOLF CLUB
LANE,

SALTFORD,
BRISTOL

Tel: 02217 2402
Open Tues Sat 9am 9pru

Close Mondays

BIRMINGHAM

R. WITHERS
COMMUNICATIONS

584 H agley Road West 41:/'Oldbury, Warley B68 OBS
(Quinton B'Ham) Tel: 021-421 8201/2/3 \,./

Opening hours 9.00-5.30pm. Late nights Thurs-Fri.
Fora!! your communication requirements send SAE for
latest used list and latest info.

CENTRE ELECTRONICS
345 Stocktield Road, Yardley, Birmingham B25 8JP
Specialist in the sale and service of Ex Govenment

and Vintage Radio and Test Equipment.
Many spares in stock)

Telephone enquiries to 0676 32560

Special delivery
service

Shop open Thursdays, Friosys
and Saturdays

BIRMINGHAM

gLi,/ AMATEUR
r/ELEL I KONICS RE LTD
510-512 Alum Rock Road, Alum Rock,

Birmingham B8 3HX.
Tel: 021-327 1497/6313

YAESU DISTRIBUTORS \"/TO THE UK

HEWARD'S HOME
STORES LTD.

(Est. 1963)
822/4 Kingstanding Rd., Birmingham 844 9RT.

Tel: 021-354 2083
G4RJM with 38 years in The Radio Trade

Ham Equipment urgently wanted!
Open: Mon -Sat 9-6

CHESHIRE

DW ELECTRONICS G3 XCF
Amateur Radio Supplies
71 Victoria Rd, Widnes EilICOM]

Tel: 051-420 2559
Open Mon -Sat 9.30-6 (closed Thurs)

We supply Yaesu, 'corn. Tonna. Jaybeam,
Microwave Modules, Datongs. etc.

DEVON

AGRIMOTORS
Merton CB & Radio Centre

Merton Garage & Post Office, Merton,
Nr. Okehampton EX20 3DZ.

Tel: (08053) 200
Open 6 days 9-6 (Sundays by appointment)

Specialists in 934MHz
Suppliers of all 27MHz and 934MHz equipment

DURHAM

TO FILL THIS SPACE
PHONE

JULIE DYSON ON
01-437 0699

EIRE

RADCOM ELECTRONICS
25 RIVERSFIELD, MIDLETON, CO. CORK
Suppliers of YAESU, ICOM, DATONG,
BNOS. DRESSLER. MU-TEK, S.E.M.
RF CABLES, CONNECTORS. ANTEN-
NAS. ROTATORS, KEYS, METERS &

LOTS MORE.
RING (021) 632725
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ESSEX

SELECTRONIC
The UK's leading suppliers of 934MHz

personal radio equipment
203 High Street, Canvey Island, Essex

Tel: 0268 691481
(Open Mon -Sat 9-5.30)

Amateur radio equipment also in stock

KENT

Thanet
ELECTRONICS

2 Stanley Road, Herne Bay, Kent
Tel: (0227) 369464

Open Mon -Sat 9-5.30pm
except Thursday 9-1pm 0

LANCASHIRE

AMATEUR ELECTRONICS U.K./HOLDINGS
Yarssu, Tel, Jaybeam, Frequency
Counters. Drae. Datong. FT101
Experts. Repairs 6JS6C. 12857A.
61(06, RF Clipper, Double Balanced
Meer, Warc Kit etc S A E Let 15
min Junc 31 M6 Free parking
45 Johnston Street
Blackburn 982 1EF
102541 59595
CLOSED THURSDAYSG-ILLL

LONDON

-41P
DRESSLER UK LTDaxicoml
191 Francis Rd., Leyton, E10

Open 9-5.30 Monday -Friday 10-5 Saturday

Authorised dealers for:
Dressler, Yaesu, Icom, Standard, Trio/Kenwood,

Datong, SCM, Microwave Modules, Tonna
Tel: 01-558 0854/556-1415 Telex: 8953609

W. MIDLANDS

DEWSBURY ELECTRONICS

RXs from YAESU. JRC, ICOM.
Stockists of microwave modules B.N.O.S. M E T

GAMMA DATONG. Ica TASCO.
Open Mon -Sat, 9.30-5.15
176 Lower High Street

Stourbridge (03841390063

.70.1.111a7rer.

MERSEYSIDE

ARE Communications Ltd
FOR - YAESU, ICOM & KEN WOOD

Phone us for the best deals on all amateur
radio equipment.

32 Bridge St., Earlestown,
Newton -Le -Willows, Merseyside.

Phone: Peter G4KKN on 09252-29881
Opening hours Tuesday -Saturday.

10am-5pm

NORFOLK

D.P. HOBBS (Norwich) Ltd
13 St. Benedicts Street, Norwich

Tel: 6 1 5 786

c7.--4, Open Mon -Sat 9-5.30
Closed Thurs Clicom

".)" Stockists of:
YAESU, FDK, ICOM, JAYBEAM

& Electronic Component Specialists

NOTTINGHAMSHIRE

SP ELECTRONICS
48 Limby Road

Huckhall, Nottingham
Tel: (0602) 640377

Open Monday -Saturday 8.30-5.30

NOTTINGHAM

(NOTTINGHAMF,
P. Owen G8JUS

3 FARN DON GREEN, WOLLATON PARK
NOTTINGHAM. Tel: 0802 280267

FDK Open: Tues-Fn 10-5.30. Sat 9-5 TONNA
YAESU: FDK: ICOM: TONNA

HALBAR: WELZ: ANTENNAS & OWN GW5 H.F.

SURREY

GUILDFORD COMMUNICATIONS
34 Aldershot Rd., Guildford

Open Mon -Fri Sam-6 .30pm
Sat 8am-5 30pm

Vir7 (ICOM)
ASDEN

Secondhand wanted

0483-574434

SCOTLAND

SCOTCOMMS
OPEN TUES-FRIDAY 10am-12.30pm. 2pm-5pm
SAT: 9am-1pm. 2pm-4pm. CLOSED MONDAY

25 Morton Street, Edinburgh 15
Tel: 031-657-2430

JAYCEE ELECTRONICS
JOHN GM3OPW

20 WOODSIDE WAY, GLENROTHES
FIFE KY7 5DF

Tel: 0592 756962
Open: Tues-Sat 9-5

Full Range of YAESU & TRIO Goodies.
Quality Secondhand Equipment in Stock.

JAYBEAM - MICROWAVE MODULES - LAR

\ .7

GET ON THE RIGHT WAVELENGTH WITH
HAM RADIO TODAY MAGAZINE

FOR DETAILS OF ADVERTISING RING JULIE DYSON
ON 01-437 0699
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MICROWAVE MODULES CD
THE NEW SIX METER MULTIMODE TRANSVERTER

MICROWAVE MODULES
50 MHZ

TRANSVERTER,
SEE IT OR BUY IT

AT THE NEC!

£245.00 inc VAT
TicRouLiAv MODULES LTD

50 MHz MULTIMODE

TRANSVERTER

MOAT 50/ MI

FOR THE CONNOISSEUR WHO KNOWS WHAT HE'S BEEN WAITING FOR,
MICROWAVE MODULES ARE PLEASED TO ANNOUNCE THIS ADDITION TO THEIR

PRODUCT RANGE. BUIILT ON A NEW EXTRUDED ALUMINIUM CHASSIS AND
RATED AT A FULL 20 WATTS OUTPUT THIS IS THE NEWEST ADDITION TO A

RANGE OF ALREADY SUPERB PRODUCTS. OUR 50MHZ MULTIMODE
TRANSVERTER OFFERS THE FOLLOWING FEATURES.

* 20 WATTS OUTPUT POWER
* 144-148 MHz INPUT I.F. RANGE
* FULL 50-54 MHZ OUTPUT
* 150mW - 15 WATTS INPUT POWER

* A/C RANGE 20dB
* NOISE FIGURE BETTER THAN 3.8dB
* FM SSB FSK AM MODES
* SO 239 50 OHM INPUT & OUTPUT

CONNECTORS

We know that our new product specifications are really impressive. Those customers who already own the 144/28R Transverter will
appreciate these comments. Those of you who don't and would like to own the best for 50MHz visit our stand at the NEC and talk to the sales
team. If you purchase one of our new transverters you may be treated to one of Mick's cups of Earl Grey tea and cream scones. Similar to
cream teas Microwave Modules products are a great British tradition - the best and of course the connoisseurs choice.

PRICE LIST FROM 1st APRIL 1986

LINEAR AMPS TOTAL
inc. VAT

POST
RATE

MML28/100-S 10m 100W Linear, 10W input 129.95 C MMS1 The Morsetalker 115.00 B

MML144/30-LS 2m 30W Linear, 1 or 3W input 94.30 B MMS2 Advanced Morse Trainer 169.00 B

MML144/50-S
MML144/100-S

2m 50W Linear, 10W input
2m 100W Linear, 10W input

106.95
149.95

B
C CONVERTERS

MML144/100-HS
MML144/100-LS
MML144/200-S
MML432/30-L
M ML432/50
MML432/100

2m 100W Linear, 25W input
2m 100W Linear, 1 or 3W input
2m 200W Linear, 3, 10, 25W input
70cm 30W Linear, 1 or 3W input
70cm 50W Linear, 10W input
70cm 100W Linear, 10W input

159.85
169.95
334.65
169.05
149.50
334.65

C
C
D
C
C
D

MMC50/28
MMC144/28
MMC144/28-HP
MMC432/28-S
MMC432/144-S
MMK1296/144

6m down to 10m Converter
2m down to 10m Converter
2m High Performance Converter
70cm down to 10m Converter
70cm down to 2m Converter
23cm down to 2m Converter

35.65
35.65
47.90
39.90
39.90

129.95

A
A
A
A
A
B

TRANSVERTERS MMK1691/137 5 1690MHz WX Satellite Converter 145.00 B

MMT144/28 2m Linear Transverter, 10W o/p 129.95 13 PRE AMPS
MMT144/28-R
MMT432/28-5
MMT1296/144-G
MMX1268/144

2m Linear Transverter, 25W o/p
70cm Linear Transverter
23cm Linear Transverter
1268MHz Transmit Up -Converter

236.90
195.50
258.75
195.50

B
B
D
D

MMG144V
MMG1296
MMG1691

2m RF Switched GaAsFET Preamp
23cm GaAsFET Preamplifier
1690MHz GaAsFET Preamp

37.90
75.00

129.95

A
A
B

MMT 50/144 6m Linear transverter 20W o/p 245.00 B OTHER PRODUCTS
ATV MMD1500P 1500MHz Divide by Ten Prescaler 119.60 A

MMC435/600
MTV435

70cm ATV Converter, UHF output
70cm ATV 20W Transmitter

35.65
197.80

A
B

MMR3/25
MMR7/3
MMR15/10

3dB 25 Watt Attenuator
7 dB 3 Watt Attenuator
15 dB 10 Watt Attenuator

19.95
14.50
14.50

A
A
A

MICROPROCESSOR Postage/Packing Charges:

MM2001 RTTY to TV Converter 189.00 B A = 1.84 C = 4.60
MM4001-KB RTTY Transceiver with keyboard 299.00 D B = 3.91 D = 5.98

Ac ess

DURING THIS YEAR OUR SALES TEAM WILL BE VISITING MOST OF THE MOBILE RALLIES. TO BE SURE
THAT WE DO NOT MISS YOURS PLEASE RING MICK, G4EFO, ON 0403 730 767.

VISA

WELCOME

MICROWAVE MODULES Ltd
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND

Telephone: 051-523 4011. Telex. 628608 MICRO G
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

HOURS:
MONDAY -FRIDAY
9.12.30, 1.5.00

E & O.E.



"YES ARROW DECLARE WAR ON THAT OLD ENEMY - RISING PRICE -
WE BOUGHT HEAVILY IN ADVANCE OF THE FEBRUARY INCREASES SO
WE CAN OFFER OUR N.E.C. "TOP -TEN" (AND IT'S NEW. NOT SCRUFFY

SHOP-SOILED STOCK!!!)

CASH PRICE INC. VAT

FT290R Yaesu's famous allmode portable NOW £339

FT730R 70cm FM 10W Mobile. (You can hardly buy a decent 70cm
handheld for this)

£239

IC735 ICOM'S famous Mini HF masterpiece ONLY £839

FT69OR Cheapest ever buy for Six. £249

FT726R SATELLITE version (2M/70cm & Sat. board) ONLY £1159

FRG8800 Gen. Coverage Communication Receiver INCL. FREE VHF
+FRV8800 CONVERTOR ONLY £575

ICOM 25 watt Allmode 2 metre Mobile (for less than the OLD Price) £469

FRG9600 Allmode Scanner INCL. FREE Mains power unit £419

FT2700RH Dual Bander 2M & 70cm Full duplex. £449

AND "UNDER OUR HAT" only for visitors to our NEC
stand a VERY VERY special offer £???.00
ALL QUOTED PRICES ARE FOR CASH & CARRY AT N.E.C. and you can reserve your bargain in advance by
telephone & collect at the show. Or if you prefer you can collect at any of our Branches or Agents. All NEC
special prices are subject unsold WHILE STOCKS LAST. Prices, correct at press time, may vary up or down
due to market conditions.

YOUR ONE SOURCE FOR RADIO
ELECTRONICSR LIMITED
5.afiTehe Street.

Chelmsford. Essex

E NAME YOU LAN TRUST FOR PRICE & AFTER SALES SERVICE

TEL: 0245 381673 & 381626

NEW SHOWROOMS IN
SCOTLAND. We have lust
opened our new showrooms at 91
Dumbarton Road. Partick Cross.
Glasgow. Tel: 041 339 6445. Open
Monday to Saturday 9-5.30. (Near
Kelvin Museum, short distance
Clyde Tunnel. Easy car parking.
(All products except TRIO)

Welsh Agent: John Lewis 14 Carreg-y-Gac
Llanfair-p-g Anglesey. Tel 0248 714657

East Mids Agent: Alan Faint 33 Fairway Marke
Harborough Leics. Tel 0858 62827

West Mids. Agent: Jim Cook 106 Wirral Dr
Winstanley, Wigan. Tel: 0942 214969 (All product:
except TRIO).


